ka"5’7*_x;m; up by a large Euuber of basic dy,

CE&?TER IV ‘

GEOLOGICAL SET TING

‘has been~a;g¢aay,statea;;ﬁhe" n hu1k of the

 ,r0eks baleng to the Prewﬁambrian periadfsnd ’QaiatS»ar~7

'“P&rtly granxtised hﬁrnblenaie roeks¢‘ These areﬁséén

i‘A eaasié&rable;l
"portxen of these ?re~6ambriaﬂ Iﬁrmatiens is avarlaia
by 1ater1tes, thus rendaring thelr expssures someuhat

fragmeatary (Flg. aJ

The rocks of the area can be arfahgéﬁfihfths

Iuilaiiﬁg sequence :
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Formations Age
4. Soils ‘e Recent and Sub-Recent
3. Laterites .o Tertiary ,
2. Dolerite dykes ‘e ? Lower Cuddapah

1. Amphibolites and Dharwar and Post~Dharwar

Granites with their of Archaean age.

W ST

derivatives

Investigations have revealed that the ﬁmphibolitic
rocks comprise a single broad band folded into a large
'Z' shaped strueture. The granitic rocks have originated
at the expeunse of these amphibolites, and the degree and
intensity of granitisation has ﬁeen found to be quite

variable.

In a broad way it can be stated that the amphibolitic
rocks are exposed along the coastal track while the granitic
rocks occupy major portion of the eastern part of the area.
A major E—W fault, aZlong which the Gangavali river flows,

cuts across the area.

.

In the following pages a detailed field description

and distribution of the various rock types has been given,

AMPHIBOLITIC ROCKS

These.amphibolites, perhaps represent metamorphosed

~

and differentiated basic rocks and constitute a group of



hornblendic rocks. As has been already discussed in

the previous chapter the Qériation in the amount of
hornblende in differént.bands has given rise to various
types, and depending upon the mineral content, structures
and textures the three types - foliated, massive and

streaky, can be recognised in the field. K Petrographic

details of these have been already given.

Most of thése varieties eccur in cloase association
and sometimes it is very difficult to demarcate and
describe their characters. At most places, the different
varieties form a-banded assemblage, and have been deécribed

in the field as banded amphibolites.

The amphibolitiec rocks, in general occur in three
regional bands. As already stated above, these bands
form three limbs of a pair of big refolded folds (Figs. 2

and 3). The western band ocecupies the coastal areas

between Manjaguni and Vadibogri. The central band,

considerably granitised, extends from Ankola to Gekarn-
Kudle through Hosgadde, Belse, Shrirur, Devigadde, Kadme
and Chivatgeri. The western band and the central band
perhaps meet in the area W of Ankola (N and NE of Vadibogri,

forming a fold)., Similarly, the central band in Gokarn-Kudle



FIG.3

SKETCH MAP SHOWING FOLD PATTERN
OF AMPHIBOLITIC ROCKS




area turns round and forms another fold hinge and
extends due E as far as Bargi and then NNE upto
Hiregutti. The exposures at Bargi, Hiregutti and Andle

constitute the“eastern band,

(1) Manjaguni, thhebail and Vadibogri area

At Manjaguni ferfy a‘small patch of streaky and
foliated amphibolites is exposed. The regional foliation,
‘marked by the lighter bands in hormnblendic rocks, is more
or less vertical or steeply dipping due N and strikes
almost due WNW~ESE.‘ This banded 'variety appears to be
mugh distorted by folding. Early tight folds of silicious
bands engloée hornblendic matter. Shearing along NNW-SSE
direction has given rise to bands of chlorite schist. The
strike of these is roughly NwW-SE, Froq its association
with the hornblendic matter it is ciear that the chlorite

is derived from hornblende,

Further north and northwest in the Honnebail and
Vadibégri areas, rather extensive exposures of the streaky
amphibolitic rocks are met with. The strike of these
rocks is more or less persistent being WNW-ESE with vertical

or steep dipé either due N or S,
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(2) Ankola. area

. A few outcrops of hornblendic rocks eccur 1 km
east of Ankola, behind the college building. The rocks
are foliated as well as massive, and medium-grained. The
foligtion trends are WNW-ESE with very steep dips due
NE. These rocks very often contain white bands of
quartzo~-felspathic matter varying in width from 2 to 10 cm.
Joints are seen running along 140° with a dip of about

70° due NE. The rocks show some conspicuous folding.

A little towards east (100 metres) we get the
massive variety, rather houldery, without any orientation

in minerals.
A late dolerite dyke cuts through these rocks.

To the east and northeast of Ankela, it is seen
that the amphibolites have progressively changed over to
granites, and in these parts, these rocks occur as
spattered and partly preserved fragments only. North of
Ankola (2 km) near the 18/7 milestone, the hornblendic
‘ rock shows a somewhat banded character, and these bands
follow a ENE strike andiip 40° NW. However sudden
variations in strikes are cemmén and fery often foliation
trends are seen to be as much as SE-NW to NNW-SSE dipping
70° to NE.’



(3) Hosgadde area

The amphibolitic rocks in thé Hosgadde area are
considerably granitised. In a broad way, the western
portions of the’hills ( A 510') are almost‘granitic;

while the eastern ones are still amphibolitic - streaky,

gneissic and conspicuously banded.

(4) Belse area
South of Hosgadde, in the vicinity of Belse village
(east of 23 milestone), outcrops of amphibolites showing

considerable granitisation are met with,

Just north of Belse, the amphibolites are foliated
and schistose and show aISE strike with a dip of about 70°
due NE. In the surrounding area, this hornblendic rock |
is partly granitised with considerable addition of quartzoe-
felgpathic matter and partial alteration of hornblende
to biotite (Plate 13). In a broad way, the foliatien
sprike is N~S but it fluctuates between SSE to SSW or SW
and dips about 50°-60° due E. In the adjoining hills just
towards NE, handed an& streaky amphibolitic rocks are
encountered. A few late doleritic dykes are seen cutting

these roecks.

(5) Shirur area

The rocks at the village Shirur are foliated and

streaky amphibolites with little granitisation except a



PLATE 13

A leucocratic folded vein containing relicts
of amphioolite. The metasomatic origin is
clearly seen. Loc: Hosgadde.



iéwéﬁﬁriﬁgers”and thin bands of quartonfelspathie

: matter‘= Alang the bank of the river Gangavaii near

',th& 36/5 mlla‘teﬂe, th@ rock ahaws well devekoped

 £01iated eharaater; It is a'med;um graiu@é;reek with

dark Iustraus hornblenﬁa.‘ ?ﬁa“géneral~trend of folia~

gentie dlps ﬁue KNW..

»*;1nfsitéV lateritization of

o a’at hlgher Ievels (Plate 14).
Immeéia: naighbaurheaé ef tha river, the rock
| ﬁaﬁ that a clear pxeture of the foliation

&nds is nat 9btaineﬂ This is,ﬁue to the existence

’fggtault alﬂﬁg“the”ﬁangaVali river.
A few dolerite dykes are recorded here,
: addaéxadmewarea o

;_ress the Gaﬂgavali rlver, the amphihalites are

,“expoaed eenspzeuaasly in the ﬁaﬁangeri-ﬂev1gadde and
Kadma area. ehvieusly these oaterepa ara the eantinuaﬁian

'at the Shlrur roeks.

 The bulk of the ‘rock types is banded and streaky
amphibalites with frequent patches of massive and f911atedg; |

var;eties. The general trend of the baﬁding;and,streakinasgfﬁ




PLATE 14

"In Situ®™ Ilateritization seen on the road
cutting. Loc: Shirur near Gangavali river



is NE-SW with dips varying. between 40° to 60° due SE,.
though steep and vertical dips are noﬁ uncomﬁon.‘
Considerable structural complication is seen here on
account of the interference of two fold systems. Partly
obscured‘tight folds are amply recorded ﬁy the less
mafic bands of the rocks. These folds mostly run along
the banding and their axes are difficult té measure.,
Some of them doubtfully plunge due S. The effects of
1ate'f01ding\are more conspiecuous. Apart from a few
distinct folds striking NW-SE,‘the late deformation hés
given rise to a marked schistosity in hornblendic rocks
’due to arientatign of hornblendie crystals, This axial
plane cleavage strikes 150° aﬁd makes a distinct angle
with the early banding. I;~§s not possible to measure
the axes of the folds., It is intéresting‘to note ﬁhat
the southern portion of this hornblendic exposure is
considerably granitised, and all stages of transformatioen
frem unaltered hornblendic rock to almost unfoliated

granitic rocks are met with,

The second folding, affected the partly granitised
mass and resul ted into numerous folds, shown so well by

the light coloured bands., Considerable slipping along



-the axial plane appears to have taken place dur%ﬂ*ﬁ?‘ﬁfk
the folding. It is also evideﬁt that the whole maa;:’\"“\":“t‘S
was|quite plastic as, at many places, this late folding
has completely obliterated the pre-existing structures

(Plate 23).

In the northern part, amongst the streaky
. amphibelites, on the hill near the village Devigadde,
' is seen a peculiar lensoid outcrop of talc-chlorite-

schist. It is evidently a retrograde crushed roeck

derived due to the shearing of a highly mafic segregation.

The amphibolitic rocks when traced north of
Madangeri, tend to become lateritic and form a coenspi~
cuous NS ridge, extending right upto Gangavali river,

The ridge ideally shows the lateritization of the
amphiholitiq'roeks. An interesting rock type. of the '
nature of magnetite'schist is met with, all along the
length of the hill and it is likely that in this parﬁ

the differentiation of ‘the pre-existing amphibolites,

gave rise to segregated masses of iron-ores which, later

. on became laiteritic.

The strikes are quite conspicuous, are N-S, the

dip of the foliation being almest vertical. In this



hill, are‘recorded two coarse grained dolerite dykes
one running almest parallel to the foliatioen, and the

~other cutting across in a E-W direction.

(7) Chivatgeri area

Obviously the outcrops at Chivatgeri are the
south-western continuation of those of Kadme-Devigadde,
but here the strike of the foliation takes a sudden
gwing to NW-SE, and this change is on account of the
effect of a-folding (late) so censpicuously seen in

this area.

The foliated and the massive varieties occur in
very e¢lose association, and a¥e prominently seen .on
the western side of the road on a small hillock ( 2 1527).
The two varieties merge imperceptibly into one another.
Here the foliation trend is NW-SE and it dips rather
steeply (60“-70°) due NE. A late coarse dolerite dyke
measuring aﬁoutnés metres in thickness cuts through these

hérnblendic rocks and runs NNW-SSE.

EBast of the road, are met with banded as well as
streaky hormblendic rocks which are seen continuing

further for at least 2 km along the hills. The trend of
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these rocks is generally NW-SE, but it quite often
flucfuateg to as much as E~W. Dips are vertical or

about 85° due south. The amount of hornblende here is
soﬁewhat less and the rééxs are streaky on account of

the presence of numerous light coloured bands. Due to

the development of epidote qn’a large scale, ﬁhe rocks

are a little greenish., These rocks show considerable
structural complexityjand reveal evidences of at least
three fold episodes. Light coloured (rather siliegous)
layers show delicate and obscure tight'folds, running
parallel to the general banding. In fact the streakiness
and repeated banéing in these amphibolitic rocks is due

to the isoelinal folding. These are the earliest folds

and are seen refolded on an NW~SE te NNW-SSE axial planes.
These late folds are quite conspicuous, rather angular

with upright axial pianes, and their axes plunge moderately
due SE. This folding has given rise to a distinct shearing
in hornblendic pafches at several spots and it is interest-
‘ing teo note that the shear cleavage makes an angle of abo?t
40°Awith the banding. This shearing and slipping is noted
aléng the axial plane direction of the folding. Yet another
superimposed folding is recorded sporadically, mainly in

some schistose or foliated variety. The third folding has
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1

%
given rise to the development of clear chevron type

microfolds along NNE-SSW direction.

. - ¢
At the eastern end, the silicfous layers in the

hornblendic rocks vary from 1/2 cm to 5 cm in width

and show folds of numerous generations,

Along the southern slope, just by the side of
25/3 milestone along Bankikodla road, in a small area
measuring about 100 sq. metres are met with banded
haematite-hornblende-quartzites. - These show chevron
folds of small sizes, measuring about 1/2 to 1 metre
in size, their axial plane runs along 110° and dips
75° SW. The fold axis plunges 30° due W.“ Perhaps

these are earliest folds.

(8) Gokarn area

The amphibolitic rocks, further southwest at
Gokarn beach, are somewhat similar to those seen at
Chivatgeri, but they show considerable structural
complexity. Small scale folding, faulting and displace-
ment have taken place extensively. Banded and streaky
amphibolites predominate in this part. Generally the

rocks show almost an E-W strike with steep nertherly



dips. Vertical dips or steep southerly dips are not
uncommen, but frequent change in‘the trends dﬁe te a
late folding is seen. ‘Therefore, two different trends
of strikes, one due N-S, and other due BE-W to WNW-ESE
are recorded (Plate ’15;). | ‘
Numerous folds belonging to this late (second)
generation are present all over the Gokarn beach. They
are open or tight rathér angular folds, 1 to 2 metres
in sgize. Axial planes trend roughly dune ESE-WNW, or
SE-NW, steeply dipping due SW or are vertical. The axes
of these foldg plunge moderately (30°) due SE,  However,
considerable variation iﬁ the amount~of plunge is
recorded and as high as 80° is noted in some folds, In

many cases lateral slipping has taken place in the axial

plane direction,

An early generation of folds is recorded in tight
obscure and rather_isoclinal structures whose axes point
due WNW with a plunge of 30° to 40°. The related ribbon
type lineation is well deveioped wﬂich also plunges

moderately due WNW.

Detailed and careful analyses of the various

structural elements have revealed that the GokarnAarea



PLATE 15

A« Banded and streaky amphibolites showing
two sets of folds. Loe: Gokarn coast.

B. Streaky amphibolites with veins, bands
and pods of quartzo-fel spathic matter.
Loc: Gokarn coast.



Qrepres&nts the core partlan of an early

u *5l7Tha tlght mlaar Ioldsvfdaserlbad above

re relatad ta this felﬁ1ng anly. Tha~iéaeliﬁal stru-
‘ ded amng m—-sg and the

ﬁigmé -8 “_., ,  : fautcrops on the

~b&3@h{§ﬁ t nea ‘_eiﬁahabaleshwar T  91@, ara seen

- aarrqwfzbﬁesfff”ﬁhlorite schxst am@ngst the hornblendic

;Q~$heé§5flaely talia&aﬁ ah;aritie,roeks;are a

product of intense crushing aleng a few shear planes
and are undoubtedly retrograde rocks after the amphi-

bolites.

In this araa, in additian to tha pads, patches

” ’,and ‘veins af quartz~felspar, a typieal grawth of meta-

: ;seaatie augens af Ielspar 1s seen. Purphyrehlasts of

elsgar (plagiaelaae) are seen grewiag into the horn-

A few basic dykes are also noted in this part.

A distinct basaltic dyke of about 2 metre width, runs



_slong 50° trend just near Rameshwar temple.

la area

The amp halitie rocka at Kuaze,‘seuth of Gokarn

aleng tha eﬁast'are alm@s ”'

'ntzaal. 3ﬁt h&re, they

;¢ ghaw eaﬂsiderahla variatisﬁ _nithalr fellatien ‘trend.

‘At Kuéle baaﬁh, at iﬁs sautherﬁ aﬂd aeeur foliated,

 mass;ye as-weil.as straakvaarietles (Plate 16A) The

with dips of a blseﬂesaﬂ;dae Nw"'

- in'ihesé?é&phihnlites,‘thertraaksvaf white

;quartzawfelspathlc mat ter have glven rise to a ribuon

‘type lineation which shows a plunge of 35”—40“ dae NW.
This Lineaﬁlan is obviously a ver) early eﬁa, represantlﬂg

~tha axes of the tlght 1saeliﬁal mleroiﬁlds‘

The foliation 1a the northern part of the Kudle

"baaah ehanges to almost E-W and dips about 79“—8@“ dne K‘

It is elear that thxs area alsa has been affeetad

fhut minar folds relameé to bath the "

,epxsades as~seen at the Gokarn eeast are not racaréeﬁ

H7here. Streaky varieties shaw ireqnent tight ialds, :
related to the earliest foldinmg, and their axes~§1uﬁge -

due NW with angles of about 30°-40° (Platve 163)Q



PLATE 16



- *urther j~~ along tﬁé”&éast?at”xnehani,'beth

streaky,as well as the foliated types ef amphibelltie

Bﬂt the f@liatie'*trand ehanges

. ﬁips are‘m',@for less steep,

 generally due W.

These rocks shaw su&dan ahaﬂ not only in

,stheir tread bat *‘seJin tke~miﬁar ;  s&émblage. Some
ehmstasa strneture whlle some would
'shaw streakineas dependang upen the ameant ‘of hernblenda

,lfin varxaus banas.

- Two sets ﬂf folds are elearly reeegﬂlsed. The

early tslds, tight 1soclina1, rua yarallel te the

follaﬁlﬁﬁx Thelr axes pluﬂge éae NW te Nﬁw at aﬁgles"
of abaat 3@“—49“ %he laﬁe folds, seen Ieruing ﬁistim
e faarly open struetures have upr1ght axial planes str1k1ng*kf 3
72?Kw~$E. Tha axes of these folds plﬁage at anglea of ahout

50°, Strang 1ineatlon of the nature of ﬂtreakiness,:

ribﬁaﬁs and 'eral arlentation parallel to the early

feid‘axesfar__keea éevalepeﬂ all over the area.

~ (11) Tadri area
' To the east of Kuchani on the northern baﬁkgat;th&_?

Aghnashini river near Tadri, good exposures of amphibolitic



"racks are aaeeuntereﬁ. Theseﬁraéks ﬂnterOp at low

level on the beayh aﬁd form a smail strlp alang the

eoast. abv,ausiy these are aastern~extanslan~of the

Kaeham e res on tha wlwle, theviallfated (sehl—-

 (stase) tyye 1Hfaearee,,aﬂ& tha reeks'ar fineiy banded

, &3§ streaky The 1 d 1dua1 bands thh varylng horn-

blende aauﬁant are themselves‘mas antd;and fine

~grainad. -

: Tha bandiag er“faliatien strlkas geﬂeraiiy due

‘§NW~SSE and dips ataeply elther &a& E.ar w or is almost

 gvertiea1. ﬁeﬁsiéarable variatleﬁ in the dlp and strike

 ﬁfiSfﬂ@ted, and oeeaaianally the strlke besomes as maoh asfi |
N-S with dips due w. The light ealaured quartza~felspathiaff
"streaks shaw namerous sma}l tight felés.f The present .

structure and appearanes ef the rocks is due to repeated 3

faldxug;and shearing_aleag tha axial planes. The possi-
bility of metamorphic segregation along the shear planes
also appeafththaye~&i&ed~in imyarting“thé streakiﬁess

to the ; ro;éks;

Tﬁese tight‘fﬂlﬂs saggeat an eariy 1seelinal faldiagﬁ

ffThe cﬁres ef these minor folds, seen as rods of 1eaccera$ia 2

matter indicate the axes of early folding and mark the



"%,demxaant 11neatian in the reakﬁ. ?his~£a1d axis

‘llﬂaation geﬁera 7 ,p1nngas dae NW or wﬁw*Withfmaaerate

‘;:angl&s. At,seﬁe placas, felaing and 8llppiﬂg in white

“ *§3£§8 7 ;ﬁiee1y 33&&.,;'

These streaky korkblandie racks ara traversed by

“pineh and ﬁwell f
Zﬁas well

~'[tkesa raaks ta tbe aerth.

; hﬂashiui area

o) ae
.  : Opposite te Tadri, on th& southern bank of the

Aghéashini r1ver ~amphib91itie roeks of variaus types
are ldaaily expesed (Plate 17) These racxs Ierm an

eastmweﬁt euterap friﬁglng the banﬁ ané g0 below the

Iateritasfwheﬂ;tra&ed ia1and.

Iﬂ a. breaﬁ way, the foliated or schistose vaxiety
damiaataa. ?he~massxve variety lies to the east while

the;streaky)#ﬁ&ﬁban&e& hornblendic rocks are common

towards the west.

' ‘$héff01iatad amphibolites are rather fine grained.

Hornblende needies, well arranged in rows impart a §*¥63§~ﬂ7 

'"a”t]af which follew  .jf 

tarlte has covered “f\w“



PLATE 17

Foliated amphibolites. Loc: Aghnashini
co ast.



k fg11ﬁea$i9n., Tha folxatlon strikes WNW-ESE with a dip

*; ;”dua & but on aaeount ot struectural disturhanees and

flexures its trend is found to be varyxng caasidarably

fA:carefnl maﬁping et abau%

Jealed the fallowlng‘

from E-W to

égéfrlaetﬁ tes

ﬁas maah . of dip varies

Tfnetween;5¢‘~t0485’ dus 5

(ii) Th&se raeks ‘show rather epen to angﬁlar rapid

‘;  fQ1ﬁ8 whleh have given riﬁa ta a rodding which

’ p1unges by about 55“ to 69’ éua NE.

(iii) Some quartzo-felspathic matier occurs as smatl
1eﬁses7anﬁfmassas;,and has obviously formed

_a’ﬁ;eri. ‘fo:t,dmg.

Thls area also shsws same ninor faultlng aud in
" many cases the iault plane strikes due 140° with a
. dextral ﬁispla@ement of few cm only. “ﬁst of the fault

\?V fngs are fined with epidotic matter.

Ta the east, the amphibolites tend to becan@
‘ massive. They do not show any fallaxian or orientation

of minerals.



;é;’éxaidglerite dyke is found cutting these rocks

~cent1nuea$ ehain
 'fBargi Gﬁ the sau;

frﬁm'the quarrxes arunné Bargi};_ ?hihalltie

_wks extﬁﬁé HﬁW‘ugte ﬁndle,,through Eiregutti. “These

;aeeur along: law 1ying areas comprising the élfferent

varieties 91 harnbleaﬁic roeks whlﬁhf at a taw pla@esk777

are. gmitism

granltised. ﬂark bands - aum:,,,_

Foliation approximately strikes due NNE-SSW to

~ NE-SW, with steep dips to either side or vertical. The



- most strmking pheaomeﬁon here is the davelepmeat of

 uum@reas qaartza~£elapathlc velns rnﬂazng in all

‘;direetiaas. &nla eareful seratiny these are seen ta

have grewn 1n place (metasamatleally) withaut disturb~

A little nor milestone,

smail flexures‘ar  §6$13ed in baﬂé hernblendie and

 gran”ti“eﬁ‘r0eks. In the surrouﬁdiﬂg
,f&@g,,_ ﬂﬂie racks are granitised ta a eénsidarable

 ”7extent and these expoauras are unﬁerlaiﬁ by laterite.

On going -mm about 12 ﬁkin'afew -mm;ss: féf

ungranltiﬁeﬁ fﬁliated amphibolltes are enceuatarea‘~

These amphiballtes shew similarity ta thase of

'fyﬁghaa&hini aaﬁ Kadle area.»”Surpr siﬁgly, very little
7 ggraﬂ1tisa$ion is seen herss
Thﬁ;iéiiéﬁian,trends,shaw aenSiﬂafabie fluctuatian

when traeed frém south to north. There is a tenﬁency

in foliation t@ swing from NNE-SSW to as much aa EW~SE ff'

- the dlps all the time being easterly. Local varxaxiﬂns



PLATE 18

Quartzo-felspathic matter showing a gradual
metasomatie growth, without obliterating
the earlier foliation.
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also confirm these changes. Smali folds are quite
common and it is seen that their axes plunge 25°-30°
due ESE. These folds are quite open and perhaﬁé |
related to the late regional flexures causing the
foliation swing in this part. A conspicuous ribboen
type of lineation in bornblendic rocks has developed
which coincides with the axes of the above mentioned

folds (Plate 19).

A little to the north (i.e. east of Hiregutti
village), the hornblendic rocks show intensive
contortions and fairly tight overturned folds are
numerous, Further nar th near Andle, the foliation

trend is WNW-ESE to NW-SE and dip about 45° due NE.

These amphibolitic rocks do not extend beyond
the Gangavali river, and it is not clear what happens

to them in the north; perhaps they pinch out.

1

GRANITIC ROCKS

Granitic rocks broadly occupy the eastern and

northern parts of the area.

These rocks show interesting structural, textural

and mineralogical variations, and these changes can be



seen within short distances. Both foliated and non-
foliated varieties, occur in intimate association;

the various minerals alse occur im varying proportions.
It is very obvious that these granitic rocks have
formed at the expense of hornblendic rocks, the latter
having played a major foie in imparting mineralogical

diversity to the granitie rocks.

Textural and mineraglogical characters of the
various granitic rocks have been described in the

previous chapter on petrography.

It is seen that the granitic rocks consist of
several varieties with varying mafic mineral contents
and include fine to coarse grained massive granitic
rocks of various shades of gre& (obviously due to the,
presence of hornblende and biotite) - foliated as well
as massive, and light celoured bhands and patches of

quartz and felspar.

All the varieties are seen occurring together,
quite often intimately mixed ub. Transitions from one
variety to another, can be sharp as well as gradual.
In most of the outcrops, the biétite and biotite-

hornblende content is variable to a considerable



o
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extént, and a single exposure may change over from

dark grey variety to white variety, very poor in the
above mgntioned minerals. It is very often seen that
biotite and hornblende, together or individually, from
segregated selvages around quartzo-felspathic veins

and lenses. The reverse is also quite true (Plate i1).
The main bulk of the granites showing such gradational
varieties in mafic contents is in turn, seen traversed

by pegmati%ic and aplitic veins and dykes in all
directions showing very sharp contacts with the enclosing
rocks. These give an impression as if they are late
intrusive bodies. Some of these veins are involved in
folding, while oﬁhers cut across all structures (Plate 8).

I

The various foliated and non-foliated varieties
occur together in most of the areas. Hence the field
characters and the description of both the foliated and
the nonfeliated granites, is given together.{All possible
field relations and distinct characters of the different

varieties have, however, been pointed out.

]

The following account is based on the observations
of the author in a large number of fresh exposures 1in

guarries opened all over the granitic terrain.



(1) N _and NE of Ankola

Granitic rocks oecur in foree,in the hills N
and NE of Ankola. A number of quarries opened in
these areas, afford good opportunity of studying

these rocks in fair detail.

About 6 km NNE of Ankola, in the numerous quarries
one comes across granitic rocks, highldeissected by
numerous white quartzo-felspathic bands and veins, The
main rock is grey, medium to fine grained, and for all
practical purposes massive and nenfoliated. In mineral
composition, these are seen to contain quartz, plagio-
clase, microcline, biotite and hornblende. On the whole,
microcline content is subordinate. The main mafic
mineral is biotite, but hornblende is almost always
present in small proportions. Considering the ovefall
mineralogy, these rocks can better be described as
similar to trondjhemites and granod%rites. Only on a
very careful observation a streakiness in the rocks is
discerned. The proportion of the mafic mineral is
quite variable, and on-account of this, the rock shows
various shades of grey‘within a single outerop. The

faint foliation, wherever recognised shows much variation,



but broadly it is seen to be varying between N-S and
NW-SE; with dips either almost vertical or as much as
50° due E or NE. The quartzo-felspathic veins traverse
in.all possible directions, and in moét cases ‘their
contacts with the granites are very sharp. A few ill
defined, rather moderately open folds, are recognised
in these granites, the axial planes of these folds are
roughly E~-W, Some of the light coloured veins are seen
involved in the folding, while others cut across the
folds. One most characteristic feature of some of the
coarser grained veins is the development of numerous
greasy ovai shaped or rounded crystals of microcline
near the margins. Aé a result, these veins are coarser
along the two margins and finer in the medium parts

(PLate 9).

Further east, the same types of rocks with very
little variation in their structural and mineral
character are seen to centinue. 1In general, the rocks.
are massive, fine grained and can be grouped under
nonfoliated category. The biotite poor light coloured
variety is "spotted” with small rounded patches (1 to 3 cm
diam) and elongated~1en59s of biotitic variety still A

preserving the oeriginal trend of the foliation. Such

exampleé very ciearly illustrate two points -



(i) the biotite rich and biotite poor varieties
are derived by metasomatic action;
(ii) the obliteration of foliation has given rise

to nonfoliated varieties.

In the quarries just a few metres towards east,
the granitie rockg are seen to be bhoth foliated and
nonfoliaxed: The nonfoliated type is rather massive
and fine grained, with little mafic content. The
goeissic variety is typically streaky with biotite
and a little hernblende. As usual, the quartzo-
f%?Ipathic bands cut across in all possible directions.
A few of them contain ovoids of microcline. The trend
of some of the pegmatites is roughly NE-SW, while a
few fine grained veins ruan along N-S direction. A
number of minor faults are noted at some places. It

is obvious that fracturing facilitated metasomatic

growth of the quartzo-felspathic veins and dykes.

The strikes are almost SSE-NNW with a dip varying

from 80°-90° on both sides.

In another quarry just near the junction of the
Karwar-Habli-Ankola roads, medium to coarse grained,

faintly foliated biotite granites are seen. The



PLATE 19

Ribbon type of lineation seen in amphibolites
Loc: East of Hiregutti,
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PLATE 20

A. Grey gneissic granite with leucocratic
veins and patches. Loc: Near 19th mile-

stone N of Ankola.

B. Leucocratic hands showing two sets of
folding. Loc: Near 19th milestone N of

Ankola.
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PLATE 21

Leucocratic vein developed after the late
folding. Loc: Near 19th milestone N of
Ankola.
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the sueeaasive fold episodes aﬁd the tormation of quarth  *

felspar segregations. These segregations at least of



PLATE 22

A, Leucocratic veins iIn gneissic granite
showing refolded folds. Loc: N of
Hosgadde.

B. Development of “strain slip® folds in
gneisses. Loc: N of Hosgadde.
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three generations, are recognised:-

(1) Very early veins and streaks (sometimes
illdefined), which are seen involved in both
the folding, and show refolded structures.

(2) Rather distinct bands, parallel to, as well as
cutting obliquely the early banding .and folia-
tion, and involved in the late folding .only.

(3) Sharp and straight bands, cutting the foliation,
and all the folded structures, and ebviously

grown after second folding.

{

(8) NE, E and SE of Hosgadde

When traced further to the.northeast, east and
southeast, the granitic rocks tend to become soméwhat
more hornblendic., In the hill 4 1164° ( A 385 m) |
to the east of Hosgadde, the constituent roecks are seen
to be more of the nature of a banded hornblende-biotite
gneiss. In a general way, the microeline and plagioclase
‘are present in equal preportions, but individual spots
might contain rocks richer in either felspar. Occasionaliy,
the banding becomes very faint and inconspicuous and this
-renders the rock te look massive and unfoliated. On the
whole, the foliation trend is due NW-SE with a mederate

dip due NE, though steeper dips are not uncommon. To



the south near the village Talgadde, the strike of
the foliation swings to almost NNW-SSE, and N-S. A

fine dolerite dyke is seen cutting the granites here.

The eastern extension of these rocks, which
form very conspicuous hills in the NE of the area,
are found to be somewhat less granitised and represent
an intermédia;e stage. ‘The rock type ocoeupying this
part, can best ﬂe described as a group of ﬁornblende-
biotite gneiss, banded and streaky, comprising of
partly granitised dark coloured bands of hernblendic
rock traversed by numerous quartz-felspar veins and
streaks. The foliation is quite distinct and is seen
te be NW-~-SE in the north and almost NS in the south
with moderately high dips due NE and E, A number of

late doleritic dykes are intruded into these rocks,

In the quarries immediately to the south of the
village Hosgadde, the granitie rocks again show a fine
streaky gneissic feliation. The microcline eontent
alse increases. The trend of the foliation is NW-SE,
but fluctuates to as much as N~-S. The diﬁs are seen
to be due NE or E., Frequent quartz-felspar bands" show

tight early folding. Late flexures on ENE-WSW axial
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plane are also recorded., A number of pegmatites cut
these rocks in an ENE-WSW direction, perhaps folloewing

the axial planes of the late folds.

In the southern quarries, the mafic content
increases. A considerable differentiation is suggested
by the presence (of pods, patches and veins) of mafic

minerals - biotite and hornblende.

There are some tight folds also and many of them
are partly obliterated. In these outcrops, again a
number of irregular pegmatitic veins ;hewing rather
sharp contacts, are present. These pegmatites show
greasy ovoids of micrecline concentrated along the
outer mrgins - again substantiating a metasomatic mode

of origin,

South of Hesagadde these granitie roecks continue
to outcrop as scattered exposures. The foliation as
usual fluctuates between NW-SE to N-S. At many places
contortions and flexures, roughly ENE-WSW to NE-SW, are
recorded. Near the Belse village, the granitic rocks
contain considerable amount of hornblende, and a distinct

ungranitised amphibolite patch is present.

¥
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(4) Near Shirur

To the south, it is seen thaﬁ the granitic rocks,
tend to become scarce, and near'Shirur, the group of
hills immedia;ely to the north of Gangavali fiver,
contain only a few patches of granitic rocks. Even
otherwise, at this place the rocks - granitic as well
as hornblendic, have been considefahly lateritised,

The hornblendic and granitiec rocks are exposed at lower

levels in the road cuttings only.

The rocks, fransitional from hornblendic to
biotitic, are rather finely gneissic, more of the
nature of hornblende-bimtitg—gneiss. The quartz-
felspar bands and veins are conspicuously more
frequent in the biotite gneiss. The plagioclase
dominates over microcline, and the quartz~felépar
veins, though containing both the felspars, are
conspicuous by the absence of microcline 'ovoids’',

so common in the north.
1

The foliation is seen striking due NNE ﬁo NE,
with rather variable dips due SE. On the whole the
dips are steeper 5ut on going toward- the river the

values become rather less.



Here agaiﬁ,'twe sets of minor folds are met with.
The light coloured quartz-felspar bands show tight
isoclinal folds, and these in turn, have been refolded
on an axial plane trending almest NE and dipping 60°
to the NW. The axes of these late folds are seen
plunging in the same direction., This folding has

imparted a fine crinkling in the biotitic portions.

(5) Around Kadme

To the S and SW of Shirur, around Kédme, the
granitic rocks occur in a restricted manner in close
association with amphibolites. Here, some portions
of the amphibolites show complete granitisation and
ahuqdance of microcline. Exposures in this part are
very valuable and important from the point of view of
the granitisatien history of-the rocks. In fact, it
becomes very clear that the process of granitisation
was, for the most part, synkinematic, and synchronised
with the various major fold episodes, A large number
of tightly folded quartzo~felspathic (migmatitic) bands
indicate the advent of granitisation prior to the
isoclinal folding. Tight fold cores occurring as
spindle shaped masses of gquartz-felspar (1 metre long

and 15 cm wide) with a selvage of 8 to 10 cm thick
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hornblendiec roek (mainly crystals of hornblende),
ideally reveal ihe process of 'filtering off; or
metasomatic differentiation and segregation leading
to g?anitisation initiated during the early iseclinal
folding (Plate 11A). Similarly lenmsoid patches of
hornblendic rock with light coloured rims of quartzo-
felspathic matter are also present (PlLate 11B).
OutcrOps here amply shov&*b the early deformation
aided the granitisation process in ditfferentiating
and transforming (?) the hornblendic rock into banded

assemblage of recks of varying mafic and felsic

contents{ Pitate 23).

(6) Around Hiregutti and Bargi

Near the villages Hiregutti and Bargi, the
granitic rocks are recorded in intimate association
with the amphibolitic rocﬁs. In fact, in Bargi area
it is very difficult to demarcate and distinguish
between the two types. While describing the hornblendic
rocks of this area, considerable details of the asso-

ciated granitic derivatives have been given.

Granitic rocks of Bargi, though looking quite

similar te those of the northern part of the area, are



Granitic rocks with a typical
agmatitLc appearance - a
confused assemblage of different
types, leucocratic portions
showing effect of folding.

Loc: Kadrae.

PLATE 23
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such that plagioclase dominates over microcline,.
The potash felspar shows variable distribution. The

change of biotite from hornblende is very conspicueous.

(7) Near Andle village

The grani@ic rocks are again met with near the
village Andle, but here they form a few outcrop enly.
The surrounding rocks, though at present almost
lateritised, clearly reveal the original dominance of
hornblendic rocks. This indicates that the graniti-

sation is somewhat discontinuous.

Granitic rocks here are fine grained,- compact
and streaky. Banding is less conspicuous. Along with
quartz, felspar and biotite a little muscovite is seen
in these rocks., The foliation trend varies from NNE to
NE and dips from 60° to 70° due SE. These rocks show
less distortiens as compared to the aregAggaghbourhood.

However, pegmatitic segregations and quartz veins are

quite common. Two dykes of dolerites cut these rocks..



