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IJRRODUCTION

ATION 1=
¥ho inventigntod area io loonted in Pulivendln faluk of
Culdspoh Diotrict, in Andhro Prafech (Pige 1) within lotitudeo 14°24¢
to 14°36%, ond longitudon 78°5' to 78°15'e Tho avea fornp part of tho
Swivoy of Indin toposhoot Loge 57 J/7 and 10 about 40 cquaro mdloo

in oxient.

PEALS_OP GO-UNICATION te

Pulivendln, tho head quarters of tho talug, 1o linted to
oll othor dnmportent touno within the diotriot by cocond alroo ut
eantly motorablo roado. Tho nearest rollvay otation io [ufdamury chioh
1o on Iadmoe-Bombay 1ino ond 1% 4o 40 (e from Pulivendlo. Cuddnpan
railay otation 40 T2 M, oo Pulivendln by rend.

CLEAGH s -
%he onmal radnfoll fo 2025 inchos ond tho anmual rowso
of toaporature vorieo fron 40° ¥ to 70“' T vhilo tho roximum tenporature

in owsor 40 around 115° D,

SOIL AT VLOEATION 3=

ohors 40 o gonarad ooarcity of groom vozotation. Blaok
ooll chich 40 & weathardrg profuct of taole intruoives io very fortilo,.
rporironto on tho ponsibility of cusccoaful qultlmtio;/’;unmg

£xuito (Chirno) and grapoo Mave provod much oncourssing. Poddy 1o oud-
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tivated in alluvial arens
Groundmuts, chillis eto., are very comnonly grown in these
areas a® these orops oan easily be growmm even in areas of doubtful

rainfail,

PREVIOUS VIORK $=

' The firat authontic work 4o by Williem King (1872). He
mapped the area on the seale 1" = 4 nmilesand distinguished between the
lower and Upper Cuddapahe and Rurnools besed on major treaks in sedi-
mentation. Howsver, he failed to notice the asbestos and darytes

oscurronces which are associated with Vempelle limsstones.

During the early 1920's, the G.8.I, deputed A.L. Couleon
to study the cccurrence .of barytes and asbestos deposits in these areas.
He zapped the ares on 1" = 1 mile sonle and desoribed the geology and
eokaatos depoeits of the area (1933, 1934). Krichnan and Venkatran
(1942) also worked in this area, but did not auggeét any thing new
about the origin of minerel deposits,

Venban (1946) desoribed the petrochemistry of the basic
dykes and #ills that are intruded into the Cuddapsh rocke.

Veniatram and Balasundaranm (1989) studled the Geology of
the Vespalli Iimestone belt. Wurthy (1950) worked on the genesis of
asbentos and barytes in this region and came to the conclusion that the
former was due to contect &etamrph&o procences, whereas tho later was

the result of the interaction between descending barium bearing solutione
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and coeonding calphato wich mators Rao (1953) worked in thio arca for
hio M. och. Sheodce  In rootnt yoord officcrs of U.0.1. nxd Andls
Pradooh Govtep havo bean corking in thic aren on barytes ard asbdeoton
ainomlication ond thodr vork can&lntn tainly of dotallod mpping of
nineralined conoo tut tho roculto of inveotdgotions ore otill not
mbliokod. In 19544 o nympooiun wao Wold on "Cuddopah Eooin and ito
Pquivolents” unfer the ouoploco of the Irdin: feocelonso Anceelation,
Soveral intorcating papers wore contrituted 4n thio oyoposiun = out of
thich Sl papero by Rao, Ookhalo ond Bno (1964), Valdyomdmn (1954),
Ihasar, Rojusior and Zrdtore (1964) oro worth contdoning,

DAZURY ATD 5C07 07 RHD FWSER TORK te

| T10ld invootigatiom wore enyriod cut for o pordod of
tvonty dayo during Jomunary 1966; Ropresoutative pomploo of various
1lithologieal forcatdonsy voro dolloetod for otudy in the laboratory.
Thin socotion otudy of Baode Lancoun rocko, limcntoncd, ncrpontines and
other quartnites io carricd out and docorihod in Chapler 3.

Towr taode rodn, throo from fodpatrd olill ard oo fran
Iorer 043} in Venpolloo are ehendeally amdycod uoing tho rodern mothods
of oilicato amlyoios Iron tho chenleal conposition C,1.P.7, norco ond
DigcAls valuoo ore eoleulotods UAth tho bolp of variation diasreno
tho trort of difforcntiation in thy Tadpatri £ill L0 inveoticatod cnd
on astcopt b boon oado to dinowso tho potrogoncsio of oie rookn
and tho maturo of porent zagea in choptes 5.
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Few limestone specimens are also analysed for insoluble

residue, Cad and Mgo ard the results of analysis are given in Chapter 2.

Differential thermal analysie iz carried out for fowr
perpontine sanples to got a more reliable infamation of the minerology

of these specimens as desoribed in chapter 4.

The ore minerals aspocinted with serpentines and barytes
are studied in polished seotions. DBased on this ani the fleld obser-
vation, the origin of asbestos, barytes and other associated ore
minerals is desoribed in Ghapter 6. .

Whavever possoible, quantitative data sre substituted for
qualitative descriptions as the latter mey lesd to erroneous conelue
sions., Tor example, while desoridbing the petrography in chapter 3 the
anodes of seven basio rocks are given., Sphericity values are determined
for 145 pedbblee of Pulivendla tonglomerate and with the help of this and
other gedinmentary data an attempt has beon made to determine the

frapework of cedimentation in chapter 2.

CRBOMORPHOLOGY tw

The OCuddapeh dasin in Peninsular India ocoupies an area of

about 13,500 equare mileo, in the southern part of Andhira Pradesh,

Rocke of Cuddapah and Xwrnool systemp oocur in the basin, the former
occupying two thirdo of the ares. The bdasin is surrounded by the older

Arohean 00l .
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The Cuddapah busin containe looally folded and faulted
semimentary roocks of varied 1ithology which have bu.n sudbjected to
uplifts ani demudation. The gecmorphology of the Cuddapab dasin has
becn discussed by Veldaradhan (op, oit.). He diviGed the tasin into
seven geomorphic ecotione based on topographic differcnces and found
that the different lmﬁfnm are gharacterised by typical dratnage

pattsrna.

The Cuddapeh rocks omn de divided into two groups marmely
lower and Upper Cuddapaha on the basis of s large btroak in ssdimenta-
tion in detween,

In the area under discussion, the rocks belonging to the
Papagini end Chayair series are found as outlined below: )

Intrunive sills

Tedpatri sholes which are chloritic
(green) and ferrugensous (red) with
intercalotions of limestones.

Cheyair series
Palivendls yusrtsose sandstone
Pullvondle conglomerate
Veapalle limestones which are at times
sagnesian and siliceous, containing
intercalationn of ferrugenous shales.
Papaghni ceries

Culcheru quartzites (ocour further

Loamrdis aouth)
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The strike of the rocks of Papaghani and Cheyair serics
of the Cuddapah system benie round in the form of & bow as it is traced
from Venmpalii to Pulivendls, being firot N .W=5.B. then EwY and fimlly
RN . = 8.E,

POPOCHAPHY t»

The evolution of tho present topography is largely controlled
by the difference in the renlatance of the yodks to erosion, Hence the
geomorphological characters of the ares are based on the lithology and
structure of the rock types.

In the péaaont area, the vempalle limestones along with the
intrusive aills are fairly conspicucus because they form dark low
,ridges which m marked by browmn coloured soil and thorny shrubs. The
vempalle limecstones have gentle dips ranging from 10%=20° due north
sasts The ridges accordingly have a low aip elépa towards north ocast
and form emcarpment apposite to the dip direction, The sills of basic
rooks in Vempalles elong vith limecstones form a single unit,

The height of the ridges genorally does not exceed 200!
over the plaing. The highest hill present in the area ie 1250' atove
gon level which is situated 2 miles south of Iingaba, whils the plains
atend at a height of about 900! above sea level.

The faults which have dislocated the Vermpalles and the
Pulivendlas have éompinmzia;&topmphy. The dislooations at

Ippatla and Chinnakudala villages have resulted in the discontimuity
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6L the sirike ridges as a result of which a large discontimuity appears
a nile gouth of Ippatiam while a low land appears S.E, of Rammmutla
falle. The valley south of Ippatla haw a width of about 1,000 yarde.

Shales form the low lands and are seldom exposed except

along the mullah outtings or in the valleys., They are often coversd
by alluvium,

Pulivendla quartzite, being more resistant, stand as
ridgen, but 1is seen only at few places as thin outorops.

The #ills that intruded Tadpatri shales siand prominently
as small ridges. The three E.W. trending ridges, ome of them one mile
¥V.N.¥ of Pulivendln, the second half a mile west of Korapadu, and the
third one and half mile K.NE of Pulivendla, are made of the Tadpatri
sill, They have a height not exceeding 950! sbove the gea level 1.0.,
aboui: 50 above the plains. Well developed columnar Jointing
rroducing hexagonal blooks is common in these rigges.

The strike of all these hills 1o more or less parallel to
the gereral strike of different lithologic units 1.e,, W.NW~E.SE and
thus these may be called as strike ridges,

DRAINAGE t=

Small streems cut mcroes the ridges, fow of which flow west
ward while most of them flow roughly eastward. Some ¢imes the rivers
take the advantage of fault zones as seen near the village Ippatla,
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Thore 4o no big rivor peeoont dn the arcas A prominsng
lalo 40 prosomt abows 2 or § furlongo et of thy villago Lingala.
821} ponds aro preoont at £cv othor places 4n thich rain tater ncoue
eulates n modny acacons Thooo pondo got dry in cummor. Yo dofinito
dmimpo pattorn could bo oo tabliohad.

UEATEERITG §=

Both rochanical ond ohemieal $ypeo of veathordng 1o coon
boroe 7ho otriite ridgon of hode inteivos and soopalle licostonon
aro mrkod by bromn colourcd colls RBaioio o3llo vhich oro intrusive
into tho vompallo ond Tadpatrd 0tagoo oxhidit oporosasl toathoring.
Chendoal weathordng o chotm By ldocotonco. Shales form the loo lyinz
areap oime ﬁhay aro not reolotivo to coathoring, Blcoult and ncodlo
ko veathoring of toth Vonpalle end Tedpatrd ohalos 46 eoarons




CHAPTER = 11

GEOLOGY AND STRUCTURE OF THE AREA
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Tho ftras oteatisraphia cuoeconion of the Cuddapah zools
w20 (dven by His (Ope 04¢.) vhich 19 0o follesa g

Sugdapah Syo tory
Gricallon quartsiton
Riotan corden E
Uppor Cuddapohn {2,000 geot) E Colormla phalos
{ Tdalkonds quartoiteo

Custnrs ohales
Lallemlod oordon . .
(3,400 £cot) Eatrwmiondn quartaites

UnsonQeodty

{ Tn8mtrd olmlen

Choyodr ooricn
Tosar Gullamtia 6 600 goot )
( Pulivonaln gquartsteco

( veupolle Mrootomo and oiales
Rpashnd acrdon
{4,500 Loot ) Gudoharu quartoites

ATNCHTAY » QIBISIES AUD £OTISTS

o Qivided thoos yoeko into ¢o Goupo minly Iooor and

Upoor Cuddapahn, whore o reosniced o lavge break 4n cclinentatien
Mt:oon-_
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In tho precont ares only tho rocls bolonsing to tho
Papaghnd oxd tho Choyadr norieo nyo found and thooe are outlinod bolow

IHRUSIVE 3XLLG
Tadapatrd otase « Shalos whioch aro chloritic and
forrunsinous ¢ith tnteronintionm

(
(
(
of lireotonod.
Choyadr porics
(

Pulivendla otage - Conglonorato ond quartsoco

candotong,

Veoalle otago « Ximpsotomo vhich aro at tines
eagneninn and olliecous, containe
int intoranlntions of forrusinous
ohaloo.

|

(

%
Pyorhind caricn 5

% Gulohozu ntago « Oonglomoratcs ond quartsitoeo

2 (ocour further tormrdo couth of

( tho irwootigntod aren)
Tparchonn unconfimity

ATOHPAT ROCKS

Tho provious cuthors including Xing (op. oit) and Conlson
(1933} @14 not recqnico rajor unconformity botueon Popaghnt and Choyodr
oorico, tut tho peroistant conglonorato horigon with ooll rounded pobbloo
pointo to an unconformity. iho 4ipo of th &0 corios do not vary cach
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o popreconting o dicoonfirnity,

XU_S2ACD

Gulchoru conglonarato and Quartnito vhieh forn tho kase of
o Cugdnph grow of rockn arnd lio unsonformably above the Arehoono, aro
not procont dn tho noppod ares but oscuwr furthor torards tho couthe

VEIPALLD 824GB

In tho arco wnder invostigntion the Veupalles in gonoral
forn contoal younicd hills and thoir topogruphic oxproseion in contoured
appearanco ord nlco ﬁm!.r gray to dark gray weathering make them caodly
rocosniceBlo. The Veapallo otago conclots of dolomito, ohert and mud
otone with bands of candntonon and quartoitos, The Dulk of the formation
1o dolenito but chert and oustones aro ropeatodly interboddod with
dolenitos Onlen cloo osour ao intopealation in Vempallo lireotones
cero particularly dn tho uppor comboro of tho otago. These are aloo
infurated ond cozpaet. In tho lower moxboro of tho Vempallos hando
of quartoito aro devolopod vhich indiento poriodc of aremucowd codie
rontation. 0 0illop ono manod the Lewer oill and thy other Uppor oill,
hovo Antrudod 4n tho Vempalloo and tho dooordption of theze oillo 4o
givon lotter in this eptess  Along tho uppor contact of the lover odll, o
cony of cobootos hne dovolopod otarting £ros couth of Brakmamspallo ond
oxtonding further nopthocot of lopatamutalo. Thok ¥ oocuronce,arigin ond
ceonodo dnportanso of thoso doposito havo beon dealt in ehapior 6. Tho
sugcoooion in venpalles as obocrved dn tho flold 40 glven bolove
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§ilicous limestone contains much silica, mostly in the
smorphous form anl is recognised ag chert. The eilica often cocure es
alternate bands with 4to caloarecuws counterparts Such varieties often
show conorstionary strustures (Plate I, FPhoto.1! and 2, Plate IX, Photo.1)
the eize of which vary from 2 om. to 3 meters and these are prodably the
reoult of dlogenetiec proceones when the precipitation has teken place
arourd a nucleus which may have been a sand particle, These have been
variously desorided as "algal struotures”, ‘cebbage flower’ like structurep'|
‘eoncentric structures" ste. It is yet a matter of controversy as to
whether they are really algal structures or not. Jhanwar, Rajurkar and
Phadtare (op. oit,) p.51, preferred to call them as preudoglgal
structures,

In the present ares siliceous nnd ferrugincus limestones
oocur very loocally. 7The limestones cocuring east of Mldipenta, south
of the Upper =ill, are of thie type. On weathering, they give rise to
yellow ochre when the calefuam carbomate and pilica are removed in

solution.

Golitic limestonss are mainly caloeareous snd silicoous
with colites having redial as well as concentric arrangement, They
a¥e prodably imorganic in origin since there are no indications of
life in the Cuddapahs. This 15 aloo & very looal ooourrenos.

Thin sestion study of these roclm is given in Chapter %,
From thase stuiies 4t is cloar that the Vempalls limestones and dolcmites
contain quartz and chert with recryotallised caleite and dolomite,
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The present authar hap amlysed four Vempalle limestones from
the present erea (AR/55, AB/69, AP/61 and AP/51). Their average chemical
composition ia given bolow:

Inscluble rosidue .. e 11,73
Ca0 ese wes  aue 356448
g0 wes see Y 14.97

Based on this chenﬂoal compogition, it can be concluded that the Vempalle
limestones are magnecisn rich with consideradls amount of impurities and
hence may be called as dolomites.

Jhanwar, Rajuriar and Phedtare (ops oit.) pp. 48-49, based
on the chemical composition of the Vempalle limestones, heve also sugges-
ted that the tarm "Vempalls limestone" be rsplaced by "Vempalle dolomite".

PULIVINDIA STAGE

Conglomerate 3~ The lower member o€ the Fulivendla mtage
is reprecentod by & quarts pebble conglomerate with pebbles ranging from
2 tm, %o 10 am. embodded in a fine grained quartaose matrix which isscde
times ferrugenous (Plate II, Photo-2)s The Pulivendla conglomerate is
not pergistant all along but io present only around the village Lingala
from where it plnches out towards east, South of Bhwohmanappalle village,
there is also a thin outerop in a nullah,

Pew conglomerate specimans with ferrugenouws matrix have been

polished and studied under ore microscope. It was found that the hematite Ras
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pwily voplaccd the intorgromular coment, Replacomnt of tho conomt
by hocatito o given rice to gocent toxmturc. Thun, thio forrugenous

catrix wao dntrodused lator during diogonzoic.

(PMada D , Pincke 1)
The pebbles aro gencrally wall rounded/ant aro mootly rado

up of voin quartn, quartsito and ohoprt dc;rived}‘from tho Arohoons ond
probably also £ren the unferlying Guloheru ond Vempollo otagose At
placec tha chort pobbles ohow ocolitic otruoturos and thone coon to howo
boen dorived from thy chortification of eriginal vonpalle oolitie

linootonoc.

Thy ophordoity voluns for 143 pobbloo aro dotormined. Tha
avorage ophorioity 10 04746 ond 1t pangos batuoon 0618 to 0.97. Out of
theso 143 pobblos, 114 podbles havo ophorscity voluco higher than 0.7,
Thio voll roundod naturo of tho pobbloo point teardo o woll vorn
history of tho godivont.

QUARDZ"SE SATD B70IDSs (ORTHOQUARTBITES)

Pulivondin quartoozo cardotono overlieco the quarts pobhlo
conzlonerato ot tho ploocos oitod obovos I¢ o about 15 to 25 rateon
thick and hao o paxdoun thieknooo of about 30 notieos, South of Iingala viklago.
It 40 o fino £0 nodium groined ol cortod sondotone with woll rounded
grainse Quarts io tho min comatituont of tho ook and tho catrix 4o
gonarnlly oilectuo chilo forrugondus tatrin 16 not unsccmone Thay aro
bard, ooopaot and brovnioh gray in colour. 7hono QUARSOSO=0andotonco hove
gootlo dipo ranzing from 25° duo BB (noar tho villoqe Chinminuénln)e
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It exhibits sedimentary features like orose bedding and ripple marke
{(Plate IXI, Photo.2 and Plate IV, Photo.1), Current direction as
measured from the ripple marks indicate that the gurrent was flowing
from F50°W direction. 7Thin section study (Chapter 3) of these sardetones
indicate that the main oonstituent s Quarts with little amouny of chert ‘f“d
iron oxide while felspars are practically adbsent. The conotituenty
grains are generally well rounded and woll sorted. Quartz greins at
places show authigento growth, These sandstones sre ramed as orthoquarge
ites because m&a than 90% of the rock 1o composed of quarts grains end

 matrix is lesp thon 10%,

TADPATRI STAGE

The Tadpatri siage which lies conformably ovor the
Pulivenddas is a dcmimn‘:; shaly horison with intercalations of limestone.
Unlike the Pulivendlas, they are quite persistant and are traced all

through the area,

Theso shales being softer, Ssem foxm low lying areas and on
pleirs they are weethered. Exposures are meinly scen along the nala

cu%ingen

e shales in Tadpatrdi huve been intruded dy a thick sill
(Tadpatri 5ill) which stands ns a low ridge. This sill has been

deseribed later in this chapter.

Tadpatris have the came 4ip (10° to 25° duo lE) ey the
underlying formtions.
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SHALZS ¢ |

50 typoo of shales aro cadnly racogniced in £iold nomaly
grocn ond rod ohnlease Tho greon colousrod ohnlen owe thedr colour duo
% tho ehlorite vhich is preoomt 4n odundnnso, Thoso green chales give
o soapy feel on Lrooh curfocoo and tho othor minoralo to bo found in
theoo arc muscovito and quartos In comop tho comotituont mrains ore of
011t oino with no proainert bodding omd ore batter terncd ao oilt-ptono
or cudzotonns Shs ved oolourod sholos aro rasnly Lorrugonouo. Thoy
are batter laninatod ond eleaved than tho groon ohmlh. Thoy asmw a2z
altermto bando amd tholo altormations are comoticnn very oloooly
opaocds Toth grocn ond rod omilso obow bilosult weathering. Thay oleo

oxhibit cedirontary fcaturon like ohrintngo orocko and pPonccontCRpPOTO=

noous doforcation,

SAD GO LEGITY I SHAINS:

Yhero aro only o fcw candstono lonses in ohales ond thay
oro only of losal ogourronsc. Thoy aro £ino gmincd gandotons, Tho
copntituont grains aro ecronted Ly formwronoous catrixe Polleto of
{ron oxido aro ofton presont thich chos reqular €0 rondon mqnté.tign.

LI'ESTONES X0 SHALTS

Thoro aro o fow thin, but porsioctant bando of limootords
in fndpatri ohaloo and are coen north of Chinarongopurca, Poddnkwudaln
ote. %hoy arc thinly bodded ond aro sileoeous in nature with rueh of
oherte Four ouch licsotons bande oro mot 4n tho ooppod arens Ald

theao arg thin bando cxeopt tho ono that 1o found north of Chinarane
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gapursm. This band is mainly silicous limestone with a thickness of
about 10 meters. Certain "pesudoalgal structures" are found in this band,

Anelysis of the Tadpatri limestanes give the following
rosultst~

Insoluble reeidue  +es  oes 14,89

Ca0 sun sse  say 39,52

l!go Y P Y 9.96

Baoed on this chamical conposition Tudpatrd lameétonae may be
described ao masnesian lirowntenes with comwiderable emount of impurdties.
However the amount of MgO 4n thesa limestonss is less than in the Vempalle
limestones.,

Tadpatrl shales ers wwuelly green and purple while vempalle
shales are more ferrugenous. Tadpatri shales show characteristic biaouit
1ike and needle weathering, while thio sort of woathering is rather
uncomnon ir Vempalle shales, Tadpatriy shalen are inter-bedded with
siltotone and stromatolitic limestons. Shales dominate the Tadpatri stage
whilo limestomes aud dolomites dominate the Vempalle etage. Stromatolites
are universally seen in Tedpatri limestonee while they are rarely peen in
the Vempalle limestones,

INTRUSIVES IN THE VIMPALLES AND THE TADPATRIS 1

There are three intrusive bodies in the area. Two ars within
the vempalle otoge and the third is in the Tadpatri stage. The two imx‘u——
sive dodies in the Vempalle otage are named as Jower sill and Upper sill,

These are desoridbed delows
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Jomor 8111 s« Thto 10 o mediun grofnod doleritic ofl)l -

grodn ofso bolns coarocr than ind of Uppor oill. 1t o goncrally o
uniforn thioknono of about 10 notres. Tho goneral dip of tho oill ond of
the ovorlying ond underlying VYompalloo 4o oboat 10° to 20° dus IE.

“hie 08l koo o eonopicuowy offcot on dodeaifie licontono
tomdn tho Wp vhore ocorpontino and anbeston are dovelopod. Sorpontine
1o bloc:y chaden of green ond groy or yellowich in eolowrs Differontinl
Chareal Amalyods of sorpentings 10 givon in ohaptor 4. Uithin tho
cerpontinan nobeotes of veonoiic ioportancs hao dovoloped vhich 1o
odmod 0t oovoral placos oo poen in tho villoge Ippotla. Fho cono of
achooton 1o only oo incheo in thickmoo and tho nobestos io of oredo
£ibro ratarc. Vory little cobopioo Ao dovolopod at tho lover conthot
of the oill.

Chin costion oty {Chaptor $) of tho reoko f£ron thin oill
indioato that tho min oonytituont cincrele are plagtoclase (atwadorite)
ord olinopyrorons (Augdto) with pagrotito and quarts 0o 0poocIoTiot.

Pron tho ninoral conposition no woll ao tho chcziend corposition
{Cmapter 6) 1% 10 concluded tha: tho ¥oo: o o Golerito.

§5111 1= Thin 10 eonpurod of tro cille thich follow
tho coro trond oo tho Jower oills %hio oill koo bren norod ao Upper
pill deosuro it hea intruded ot o highor otratigraphic lovol no coupared
wth the lowor oills Tho intcrvening opaco botvoen tio twe oillo 4o
occupiod Wy Vempalle limotones and chalon, $ho upper pwt of the
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uppor olll 4o oither in contoot with tho veapallo lirsotony o with
tho Pulivondla conglomepatos For thio rencony 4t io rogorded that tho
upper 041l 10 of tranogroocoive naturg. %he uppor oill io nush largoe
in thicimooo (100 £t.) ap eompared with tho locor oill. Thowh 4¢ 4o
o 0ill, 1t 4o eocn o bo dlocordant locolly, oending off-chooto and
onslosing larcor volumns of eountry rocko. 1t hao boon dtcRoeatod by
tho Ippatin foults and Ohinmakudinla fauito. At Ippatln, tho Lopprw
tiony Iave bevn ddolosntod totards cant while at Chinnakudsln tho
fomntions have beon diolovated tovardo couth. Thin Lo beommno tho
otrata totmoon tha to Ippadila foults have pono up with roopoot to tuo
adjnoent formntions while tho otrata botwoon tho two Chinnnkudala
faults havo rono down. The foult ot Lingola e also offooted tho
Upper 011, Ibro, tho otrats north of the foult aro to upthrem
oido oirnoe thoy are diclosated tSoraxdo tio dip dircotion. Sho ruch
larger thicknons af tho upper olll UCant of Chinmilménla oan ba
onpiained to bo Gue to thy cpinoldencc of thn dip and tho ground olopo,

Tho uppor s4ll 40 mush Lin groinod ond dosaltde as cenpored
tdth tho lowor oille It 40 block to pinidoh blaok in colours At ploeoo |
mmbor of veotalon are coon which aro usually £41104 vith quarts,
onloito, £ooldto and chort. At placos 48 chowd opheroidal weathering
and colwmmy jointing. Pho gonoral dip 4o like thot of veapalloo
(10° » 20° duo LeB)s AD rany plncen it in obscoved thot tho rook
10 highly opidoticod ond oilieificd. Btringors of opidoto and voins
of quarts aro comons 1o asheston o daveloped 4n 1to sontnot wita
vorpallo liseotonacs
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At villogo Idngnla, the Uppor oill chooo tho prosones of
volcanic céz;loz:mmg; From he fino groined mtwro, atundonco of
veodeleoo awd the presance of agolomerato 4t appoors that the upper
041l in venpallos 1o elthar an oxtrusive body or if 1t 1o an intmusivae
body, tho thicknono of the overburdon at the tire of intrusion wao
vory little oo mt the o oxyetallivod rapidly with coeape of
gaoen and this rosaltod in tho fine gratned and vesicular naturo of
the rogit.

BILL IR 7HD TAD2ATRIS &
It 4o o thick oill, out croppins for ono and Imif ilomotor
porthroot of Pulivendln dok bunglow,

Tho uppsr o dower portions of fho 0ill aro quarts
foloritcs ohidhk tho ocntral portion o rmado of pleritoszubbro. Toll
dovoloped clunmar jointing hao produccd hoxngoml blooks ot places,
particularly in the uppor minbors of tho 0ill. In tho middle portion
of o oill vhore it iv mde of piorito gndbro 4 hao been obzcrved
that oliviny hao changod into asbestow in orall amunts, The dovolop
mont of ashentos i very loeal and 1o of no oconomio cignificence, The
niddle portion of tho s{ll is at tiros ruch cosroe groinyd and dorite
Epidotication 46 poon ot cord placos dut 4t 4o not vory ccamon.

Dotadlod potrographic desordption of yarious reck typco
apgociatod with this 0ill 4o givon in chapter 3. Choniecal compooition,

trond of difforontintion ond potrogonenis aro diocuosed &n Chaptor 5.
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OF OF ZHD SILIS

It oppones that tho intruoivos in tho veopallos are post
Raparhfit in age whilo ths 04l dn tho Tndpatrio vould hve intruded
during tho poot «» Choyair porded.

BSRUCRURD

ITPRODUCTION o

A look at tho Cuddapoh Baoin chots that tho otruoturo of
thono roeko oo o vholo 40 intorooting &n tiat tho reols in th wootorn
pars of tha Oufdnpah banin are dioturbed olightly cihorcoo tho rooln 4n
o cnot are hichly foldod ond foultofi, Tho wootorn ooegin of tho
oo 10 0 owwed ono hnving o UV T»085 trond An tho couthy boeooiny T
ot tho cootorn part anfl fimlly Ie57 4n tho north, Thio bond eon
aloo o coon ot Pulivordla choro tho rosho noned e trend £roa BN
to W-gls 45ho carlior corkcro contdoncd that thio trend 4o not o
dinotrophic phono——aon but entiroly o codicontary ond roprooscating the
srigdnal ohnps of tho Wodn,

In tho procont arca £ivo foults ond oo miner folds oro
notiosd as aro deseridod dolow. All thedo fivo foulto havo o oinmiloy
trond 1.04p BellDe7,57 and havo offcotod oninly veapallo limaotono
ond tho oidlo vhleh aro intrusive inte 1., Tho Tndpatrd o0il) hno not
boen offocted dy ony cosopicucus foulting.

e foults Yo the arca oro oconomically inportant oo rmt
of then hod corved oo goncy of barytos ninoralisation,
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IBPASLA 205 |

Tho too foudts near Ippatla, are minod oo Ippatla fauld
ard the Brotmampatl fauls vhich tason togothy ko ono blook fauld
pyotca. S0 otrats that e in botwoon thooo too foults aro dimplaecd
rnorth=oaotorly for a diotance pf. nonrly half o nile, BSinsc this dxoplucciha
cnt 4o towardo tho dip dirovtion, it can be ooid thnt tho otrats in bote
vocn thooo two foults roprosont tho upthrown oifo for cach foulf. Bub
the proninent drag offoet on tho otrata couth of tho Proahranapnldh 2eult
suggosts et Wore 18 &G mbunt of otrito oiip olno alony thio fcult,
Tho drag offoot Lo ohsorved on the doomthremn oido of i Ippatlo foult.
Thun 1¢ oan b conoludod that tho strota in botwoon tho t0 Loults moved
obliquoly up=ard in vhich tho 44p olip 1o procincat in tho cago of
Ippatin foult chilo ntrike olip noveront io prominont in tho easo of
Brafmampath faults Thoro 3o no ohango in 4ip 4n tho offooted otrata
choulng that thoy kave not boon tilted. |

Thy Bramnapatos foult kao ogfcotod tho continuation of
tho aobontos hordcon and furthor torarde 44 10 covered mootly by
olluviua, Howover, tido ﬁmlﬁ could canily b troood due to the
divlocation of the variouws oills, Thy foult runn [B809D=860°T.

o Ippatln £oult vhich oloo oo the como trond as that of
the Bralrampaths fault pum weotorly £rom the Xppatda villagoe and 4o
troced for about o nilos. FHore the arog offoot 1o not ocon on tho
fomthrorn oddo of the foulte This fult 0 cooncdoally dmportamt

bocauao 4¢ 30 minernlioed by baryteo acconpaniod by oidorito, dolooito,
enlofito an? quartn,
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QUITATPALA = RATURIAPALID DISIOCARION 3
' Horo oloo thooo are oo fmlto - ono foult runs oot of the

Ohimmindala villaso ond tho othor rum weat fron Reoomutlopallo villago. |
Athough $hono two foulto yun porallel t0 the provioun too mxga reog
Ippatln, bore tho mturc of disloeation io eppooito to that of Ipaatle
dinloontion. Horo th otratn botwwon tho Chinmnkudnio £oult and thoe
Eroamatdopallo foult aro diolecnted southwentorly for about o oilce #
Singo thio diolosation o oppondto to tho dip of tho bodop 4t oppoars
that tho otmaty fabatwoon thooo two foulto ave novod dom=ardo.
vﬁatm thoro 1o ony drag effoos or not could not bo deoidod ocinoo thy
ores 10 rush covored by olluvidl,

LITBAIA PAULY 3

“ho Pulivordls quartoooo oondotono saioh bao bocono conbioe
fant froo weot of Rarmmitlapalle, ao woll an $hy veapallo btasio oillo
aro offoctod ty foulting moor villngo ldnsalo. Thio foult; chich o on
caoteccot trondy hoo o trend parmallod to tho provious fwdtcs o
otrata north of tho foult have boon dlolooated towamdn cact oo ecapared
to the otmmh the foult. Taldnr inte comoideration thy dip
dirootion of the foulted otrets end thedr rolatdvo dioploocmont At

oppoars that the southorn oddo of the Loolt von dovmthroon.

IOE 1

It o boon obocevod that tho faulto at Ippatia,
Chinmimdalo ard Idngala oro coocolotod with rinor foldirgs BSush folds
oro goen 4n pouth of Ipmtla and are alco notod noar Chinmimudols and
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south of Iingala. The folds in the Ippatla area are worth mentioning,
Ons anticline and one syncline have been noticed south east of Ippstla
and vin this region many minor folds are also noticed (Plnte 1v, mw 2y
Flate V, Photo 1). All of them have got & uniform plunge of 10° towards
570°B, The minor folds vary from 3 meters to 60 meters in diamster and
their plunge is in generel towards E.SE with a low angle of 10° to 159,
These folds are due to drag offect brought about by faulting,

PATTERN OP SFDIMENTATION

It 1is pomsible S0 determine the env roments of sedimenta-
tion from the lithologic variation in the stratigraphic saquence, sedi-
mentary features and structures.

The stratigraphic seguence as observed in the present arca
indicate certain characteriotic features. In vempalle stage dolomitic
limestones are more prominent with minor bande of shale while in the
younger Pullvendla stage conglomerate and orthoguartsites predominate
Tollowed by Tedpatri otage in which s thick sequence of elternate shale
and limestone is obecxved,

In Vempalle stage the limestonss are nainly siliceous
with cireular and oolitic merkings. Such a charaoter of limestone
would indicate shallow water conditions aorresponding to platform

apoocintion,

The eandstone of Pulivendls stoge are of orthoquartaite type.,

They are geneally, well sorted and cross bedded with conspicuous
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ripplo mariw. Sheso charastero of Pulvendla quaptoites rould
indiento doltote omvirommento, Ao doooribed eurlior tho Pulvondlno
eonzlonamto 10 of oligoniatic mturo ard the pabbles are perfeetly
rounded vdth high sphoroity (noro than 0.7) vhich inflonto o toll
varn hiotary of tho scdinmto. Tho catrdz of tho or_mqnarmito ic
oithor oilicoous or forrusontun. All thong footoro 140.4 ophoricity,
nortitm eroos beddingg ripplo marin ond o boal oligoniotis donzlenore
t% todteato that the Pulivendlno waro dopesitod u: ded challes wate
conditionss Tho ripplo carko 4n tho Pulgvondlo orthoquortoito indieato
that o cotordal vas browht froo difforont droationn,

Cololo and Bagehi (1959) fronm twir otudy of Nnlavee
Ganl arca, Qurmool dlotriet, havo cugreotod that tho Ralivondlon woro
dopoaited dn o trantsrecsive rarin omvigemont,

In Todmted otogo ohalo profieadimto owe Mraotons mﬂ oo
comparcd oith Pulivordla otago thore 4o abocngo of orthoquertnites.
uio could indlonto that oo conpored vith tho Pulivondlas Napatrio
wore dopositod unddr ecoparotivoly doop miter condl tions,

Fraa oll tho sbove diemooion, 4t ean bo concludod thnt to
codimontary pooln of Puliverdlo rogton bolong to Grthequertolto -
Linaotono acrdcs of platfom aocosiction.




FLTROGRAFHY
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PRATROCGRAPH

BASIO TRTRUSIVES TN THE VEIPALLZD

DOLERIZE PRO LOTFR SILL (AR/111)

Pognacopicnlly, tho xook ig dark groy in eolour, agmpoced
of grayich folaparo and Gork forrouagmesinn ninorals,

In thin ceotion, tho vog: in eparce grained, holeeryotalling
and olightly incquigronulere Shn comtitwint groino oro oubhcdral.
Tho rain conotituonts of the rook aro plagioslsce and ougitos Plogiow
oloso folnpars onko up tho hulk of tho ground woso in 8 fora of crall
1ntho dovelopod in cubdbophitic rolation with the pyroxsnss vhich thoy
pcnotroto frea thoe odaeo and ko tho pyroxonoo to chow anculer sutlinco

Plagioolace, o punt abuniont tioeral prooent &n tho rook
foren 47437 of the tatal rook eomtituonto ao oheom by 4o modal
anslyoio. Thay oacur in thy form of wall dovolopod Inths and ehen
toinning on olbito ond eardiobad lews. Flogleclano 4o colourless omd

| phosweak birofvinzonse. Intorferonto colmrs aro firot crder grayo.

oho mdrun extinotion anglo io 329, for groim choulny ttdandng on
glbito love oo titoholelovoy's grophy tho corrcoponding canpooition
is A%g M&e’ fhio agroos falrly 11 vith tho nomative compooition
of the plogioclave, M’w."& stg’a and with the compooition obtainod Dy
plotting K amd 20li/ol + alk voluos &n Diastis' ddagran (Pige 3 )
Untrinmd plagioclono 40 not unsormon. At ploeco plogloclags hao
nltored into patohon of cerdoitos
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Mgitco Dootly oeswso ab mb&edml pricoatio oryotodo vith
farr cidoo cnd frroguler boundarfose Thoy are palo purplich teem 4n cow
Jour and form 38.457 of tho tothl rook paco. Augito oryotols cre often
altored in pact into antigorito vhich 6 groenich in colour and ohow
wonkt bivofrintonto. Altcration 1o moro prominont along tho margino of
tho grafme Tho oxfinotion anslo nnd thy birofedinsponco of cwalittn
vary vidcly, tho forcor varying fron 36° ¢o alooat parallol. Thooo
grasnn vhich ohon high oxtinotion anglo choy krdsht eolours of oo
cnd niddls cocond oxdere Thooo aro pwro dlamoitice Tho lou birofrow
wi{tomoo ond low oxntinvtion anglo 40 duc to tholy ordicatation botng
parallol ™ ono of tho Optle aroa. Augite ofton ochoo polycynthotie
twinning and hopringbons otrusturo (Thoto 2 , Plate 5 )¢ Tho trdn
plans 1o (100)s Bcao Dncal oootdoms of oughto vith cleovegoo of 67°
ord 939 aro oloo procont. At plocoo, Antopgrouth botocon pyroronos and
plastoslano in obeorvod ao $o choom by the l:tho of plogloeclane procont
in tho platco of augito.

Uagnotito 4o coxo or levo unifornly diotributod in the
Tooke I 30 blook amd opaguo ond £orn 6.6 P2 S el 1pokt
20e oot of thy cageotito grains aro anhodeol vhilo ouhcdral cnd
oubhodral graim yiolding shoubic, cquaro ond tricngular cootlions are
cloo pracent .

tttls intorotifinl quarts 40 olco procent ond formo 1.8
of tha total rask naog.
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In the polished ssotion of this rock magnetite axd treces
of chaloopyrite are identifisd.

? ™he modal composition of the rock is as follown
Plagioolans see sns 4T3
Augite ass  wew S84

Magrnetite wse  wee 6.8
Autigorite T Sel
Quarts s FVES 1.0

Sl

100,00

LY

BPIDOTIEED DOLERITE PROM AR UPPER SYIL (AR/142)

Negascopionllys the rook is firs grained anm durk
grayish in colcur with epidote vhioch has imparted gresnish tinge, 7Thin
veins of epldote are common. ”

In thin section, the rook is fine g-reimed and merocrystas
114ne. The rock is largely oouposed 0f achedral grains of apllote and
quarts, frwversed by thin velns of epidote and quarts. Iittls Zelepar

is pressnt. fhe Took texturs mmy be desoribed as allotriomorphice

Eapidote is oclourless %o yellowlsh in colour and distinotly |
pleoohroia, It is gesrally fine grained and forme anhedral arystale,
At places alightly elongated crysials sre pressnt, Epidots chows high
relief am strong birefringence with right upper sscond order colours =
yellow, green, violet and red., Dxtinotian is parsllel to olsavage,

Vein epidote forms medium t0 conyss grained subhefiral 4rystals whioh
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aro moro iovmontios

Quarts and opidoto tozothnr pahto up thy hulk of tha voo:
maao.  Quarts io colourdozs vith low rolief ond hao low divofringoncs
with polarieation colours 4n yolley ond gray of 24rot order. At

Placos marrow QuUARrtS voino are preoonte

Folopars coowr in vory enll crsunte Iagrotito 4o noro
or less unifornly diotributed throughout thoresk rans, Thio rook 1o
on opidoticod (oub dolorito dn which practionlly no traco of cugite 1o
loft ond ovon meot of the planiooloses are roplaccd by opidoto ond
quartts Tho rosk oo aleoo oot 4ty origiml ophSitic or cubsphbtic

tonturo.

Sho “udpatrt oftdl, intrudod 4in tho Todpatert ohnlony varion
in ccapootition £rom quarts dolorito to pieritoesnbiro, T eontral
partion of thy olil Lo very taodo and contosiny coarso gxatnn of
aburiont olivine, augito, cnatatitoy plagioclono, corponting, iron oro
ond Wrom oles and thus difforo fron tho loyors abovo and bolow 4t,
thich oro dolerdtdo witheut olivim. $hio pointo €0 thy ocpooito
mturo of tho olli. Tho ploydto-padbroo docoribod holes bolong o
the somtral pordion of thy 0dll whilo the doloritos aro fran tho layors
absvo ond btolow ite

PICRISE-CABERO (AD/235)

$Roco rovko ara mediany €0 conroo arainsd in hnd opesticon
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and appear darier than quortn dolorites fosordbod lotter. Iuo thin
costdon, thy aro mediun % coorco azﬁamd vith olivim, pyronone
(voth ortho and ¢lino) and plagioclace oo min comstituonto. Tho
other constituonto aro chlarito, ame, plotito and cannovito,
Mosor groins of pyroxomoy both ortho ond olino omsloso omallar
cubhodsml $o orhodral grodno of oldvino (Fasto | 4 Ploto VI ) giving
rdoo to potiilitic toxturo. A% plocos dus to tho altorotion of
oliving into ocerpontino, oxponsion oracks aro dovolopod 4n tho cupre
ounding pyroxono or plogioclong.

Olivine oscurs 05 colourless wourded ond polygeml groim
travorcod Wy orackn along which nltomation into antigordto ond irom
oxido 4o praminent. Sholr ctrong bisofronzontoy L4049 bright Lirot
oxfl oocosd ordor colourc, high rofraotive infox and the obourgo of
glonvago aro tho otinr promisons dingnostic featurons Semaltieno
olivinn Mo beon conplotody poculosorphcd Ly borpentings

Aurito ooouro oo big eolourlcas €5 polo purplich tro
oryotals of pubhodrmd ond cihefral mturo, ond chood nodaxto bixoe
frinones ohoring bright yollow, BMud and greon colourn of cocord
order . ™o coriown oxtinodion anglo 1o 389 with roopoot to eloovngo.

rany grodm are prizmntio vhilo thoro aro f£o3 tnoal costions aloo,

Frotatito ot ooy ploaos 4o found currourding oldivino
tndicoting thopgachy reastion rolotionship botooon tihome It 40 Giotine
cuished ty olosoly cpaced cloavagoe, partingy olteration to baotitoy
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£aof ordCr (way oolouro ond otrodght oxtinotion. In AP/255
onotatito 40 thy deatennt pyrononce

Plogto alaso coouro 69 boks big colourlons cubbcdral
GAm on6 ohoo twiming jolbite cnd esrlotod 1o, Tho misomd o
colowrdeas and choy sualt birefringonso, interforenes coiours bodng
£470 order crayos Tho codoun ontinetion onzle 10 58° as dotornincd
for the graine that choy twinndn; on albito law, ©ho corroopondtng
stmpooition fran Mteholelovyto geoph 1o M&S Absz. The plasicelnno
hore 1o wuch traversed by orooitc vhich aro forned duo to altoration
of odivino into coppontinc. Plogloolnos 1o gonamlly obscgved 4n the
tntorgromilor opuces befocn cihodral groins of olivino ond ean Lo
ronoppiced by 4% tolmning and firot ordor CYay codouroe Tha crains
ore genaally eloudy duo to altomtion, Tho norcative coapoesd ¢ion of
plagioslane in AR/Z33 oo to bo Mg Ab%. Tho etmpesition obtainnd
W plotting k amd 2 oliod ¢ alk valuso 4n Dgpidd diogres togothor
with tho volucy obtainod £ran optical dotoroimiiens ond £om CalePulls
nom aro tabulated 4n foble 2,

Antigordto 40 greenioh in colour and cocurs an onnpolony
patohao but ito fibreuo mturo bdocomes diotinot unicr aressod nicolo,

T ascenoardes aro blotlte ond cammtite Blotito chowo
otrorg pleschroic: fxonm deop rollowdch troun to light trorn, moderato
birofronsence @l otrodght oxtinstion. Prmotdito ocouro oo omoll
irrogular black opaiwsy grodm diotritutod rather wiifomly throuchout
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tho rook. In olivim At 15 reobriotcd Co oracho ard &n Diodito ond
ovzito 4t osouro nlong olonvasnos. |

Tho modol analyoko of o resin, AP/255 cnd AP/255 cro tnbuw

inted dalov.
Conntitucnt Thin ccotion Thin soetion
pimmle Ho. AP/233 o AP/235
Olivin 28,8 3640
Augito 1649 847
Baatatito 546 2344
Plogloelooo 2345 25.2
Antigorito aid :
Chiorits 18.9 © 48
Blotity 34 0.7
ragratito 2.9 1.2

Do o SIS

10000 100,00

Thaco the rocln won conpored with cach othop pointo to
cortain voriationn., O cush varintion 10 in tho amount of olivino,
A%/255 10 riohor in olivim by 7.27 anf thy polidlitic taxture io cuoh
pore chmraoterdotioally scon in it, Anothcr 4ifforonoeo 1o in th
ooount of orthapyroxens anﬂ olinopyrorono «  In AP/293, olinopyroraneo
docdmato vhilo in AR/235, odhdm:

0 orthopyroxenso doodmto,

Tho AP/233, pyromonsd oro lors in coount (22.55) vhilo thy pyromoncs
aro caparitivoly muro in AP/235 (324153} Inopito of tipoo difforonceo
AR/235 could not Bo nonod ao plorits cimply 4w to ito plogfeelaso
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contcnts Altornativoly both reskn can bottor bo mnmsd o
b
pierito=gnbre.

QUARDZ DOLTRITE (AB/238, AD/257, AD/258, AP/239, AP/200)

Tho tern dolerits 1o umunlly acoignad to thooo rocio which
chow a charactoriotic ophitie doxturo in chich augito onslocos dicoonncow
tod Iaths of pingicolnoo ond this 39 oxpladnod o bto duo %0 on carly
orystallisiion of plagioolnoos Howcrer, in many thin ocotions w0 god
tharcatoro viidoh oithor point tooosds tho carly eryotollication of
pyrozoncs or plogiocPanes and ot tirso tho olmultancoun eryotallication
of both thooo mimralo. For comvenionco cako, unicr tio tom dolorite
hare aro insludod all thene cadivn graimd molanoorotic rogln which chow
tho ophitic, poikilitic and porphyritic toxturco.

Quarts dolorites appoar grayich blneck in hand cpecinca
and contadn gmyiah plogioslacen cnf dork forreroviponion oinosols. In
thin gootion thoy are holooryotalling and mdlva % ecarce gralmad.
Sho comt:mm pinoxalo aro plagicsloso auwidte, axotatdto, cad 1ittlo
mderoparmatito.  Accoocory bloditop maanotit ond ghlordto ore aloo
prasent fn all tho nlidens 0fton plagioelonoo nlter into patehos of
exunsurito ohilo pyroronso olter into hormblonde ond uratito. Such
nltoration 40 otocrved to o ardmin in thin coetion To. AB/234
(Foto 2 5 Floto V! Js in chich pyromcnes ore altered % horablontio
and vealitop Leloparo aro sousouritiosd, ond Alnonito fo nltercd to
lovoontn. In como $hin pootiond, orthopymonomoo and elinopyrozoncd
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ars tnelesod hy plosdoclaco laghs vhilo in othors plogteelaco latha aro
orvlodod Yy pyromeraoe Thio wvorying rolotiomohip bhotcoon the pyrozones
ond tho foloparo rosuld in tho variation of tho foxturo £ren pphitic

ond poikilitio to porphyritic,

Plagioolnco dominatan tho rest of $ho oimyalo ond rangoo
botron 42475 10 46,83 of botal roo: maco, Tho conpooition of plogio-
olanon baved on thy omtinetion oanglo rangoo fron An?i m}% to Aasa Mﬁz'
hic soincldon markelly with tho corpooitions dotomimd £ron tho norn
anfl by plotiting tho k and 2 ally/ol + alk valucs in Masili'o dlesran.
Thooo valuos ard given in Sablo 5.  Plagloclase groins ocour oo cubs
hodral latho and oppear cloudy duo to covocuritfoation. It 10 colourw
looo and obowr low roliof? cod low birofringonvo, the satorforonco
colourn bolrg firot orde yollowo ond grayos Ploglocloce ohows twimndng |
on altdto ord cardotad lewo. Untvinod plogiocloco 1o not unees—on.

In tho graino 4n vhich altdrotdon io moro, tho oxtinetion 4o not clonr
and tho emoposition 10 ofton d12ficult to dotcrmino 4n such caooo.
Flngioclaces aro gondrally eonperitivoly noro altored in tho cortral
part than in thoe cargios and thio perlnpo o0 duo w a Gifforoneo in tho
conpooition of tho plagioelnno.

Both orthopyronones and olinopyroxones aro prosont, but
the lnttor 1o pro domtnant of tho tto ao oan bo coon £ron tho nodol
oanalynio of thooo rooko given bolows Pyroxenes are goncPally lorgor in
oino than plagioolacc, T olinopyronmcns io cugito ord in goncrally
palo purpdich vrem in colour. Purplich on? brovnich tinto indicato
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that thoy are titomiforcus. Tho rimral ocouro in olomsntod o
oty priocs, gencrolly tinmd on (110), choing ctnotinen hepringbono
otruoturo. Pow bapal cootdono shay dvromlar chapos, 40 sota of
eloavaso ot antdea of 87° anfl 95°, ayrmotrioal oxtinotion amd fipod
ondcr colourns Tho olteration of augits intdo hornblonde io proadoscat
in oo thin csotions (AR/234, AR/240). Auglto chows ot plocod
eaolution Ionoline of crthopyroromn which can ¥9 rocaznisod duo $o
thodr ptradght ontirmtion.

%he orthopyroxons (onstatito) osouro co colourlorn, esarco,
cabhedral to anhedrad grodmoe It 40 chrootcriced by lov birofrimicroc.
Intorforonco eolours are of firot order groyo ond yollomn and thy
oxtinction 1s otraight with roopest o clesvoso. Altcrotion into

porpondiculnr
duralite io noro prominent alomy tho portinan/te tho pricoatic

oleavnvicse

0Zten, 4n ono grain of pyromone thoro are murarous grodng of
foloparg vdthout any oriontotiony chowiny o fyplond ophitic tonturc
(Photo \omd2y Ploto VIl) spdleating thorody eardy eryotollication of
plagioelncon. In othoro, plagtoolass otk emsloos ousdto ohordng
carly oryotallication of tho lntter. Uranlitication S0 povo prominont
in orthopyrononon vhile olinopyroxones ore ccpoxativoly fecohe Uralite
0 ceo®nes roplesed the origiml pyroncns in cuch o Zashion, ¢ that
tho ohractoriotic horrinsbonc otructures of tio pavent mincral
(pyronors | 40 precorvod.
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Qs anl pdoropesratito aro genorally mootrioted to tho
intorpramdny opason. Boso of éln querds cecas o b of oocordaxy
origing protably on cocound of tho hoolinisation of thy foloparo.
Moropegatitte Lnterorort 40 roln charesterdotdsally coon cround
thy nerfing w enleto plagicnlanes, rocembling ryrookito.

ry accoooaring aro pagnatito, dlotito and ohlerito., Dve
notito 4o poaro or leos uniformly diotributed ord oscwsrn oo o)l dovelope
off ouhodral and cudbhodrol groim, oftcn oltoreé to loucorons. Tho
proccnee of lcucexone in oo of tho coetions indfanton tint part of tho
ynotits pay © dtdtaniforoun. Thio 2o canfirned bty o obocgvation of
$ho peak umior poliched soetion whoro ditanifareus tmgnotito ond
taoen of ehadoopyrito aro moticed. Osourrcnoo of blotito io oparedis
and pecoonto 0o diffioulty in idontification duo to thoir plcochroich,
oxtimiion ond birofrongonsos Sozo phdlosopite £loben aro procomt
oo dibtdnmuiched & frao blofito ty thofr lizhtor colour anfl woakor
obcorption. Orconich colourod nrd plcochrois chlority 4o precont
in oot thin cootiom,

“ha ©odoo of four gquarts doloriton ovo givon bolow to ohow
thy pinomalogic vardntionn,

(Contd. )
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Conotd tuont Fooit 1'0e | KOOI 1.0e ) RODN 0o | HOOGE Loe
rineralo Ap/234  1ap/237 _ §AR/233 AR/240
Plosioolneo 42475 48455 58415 43455
Meropogatito 5% - 1,87 2424
Quarts 4150 9483 442¢8 6%}
Aujito 204653 244353 19,45 27467
Enotatito - 25,2 16,67 18,57
Rorpblende 1957 - - -
Chloriso and ‘ .
anvizorito 637 - - “
Fagnotito 2453 1087 2097 1.6
Biotito - 0453 - -

100,00 100,00 100,00 100,00

T DiA OTRHOUARTEIRNG (AB/950, AP/132)

In hand opooicon, Pulivordln guardodtcs aro hard, coupost

and 240 grainced ond oppoar dull browmdoh An codours

In thin coclieny tho comtituont ainorale oo quarto ond

shorty, tho lottor arounting to abous 103 or loco.

Quarea eoouro as vl rounfod groing chich aro golourless,
oho Aoy roldef ond lov birofvingcuooy £oo thickor grosms ohacy bricht

looer cooont oxrdor goloaro.

Quarts groinmo are glcar and choo no

Anslusdonae A% plneon cocondary oubhiconio growth 10 cormon, yiolding




Depti. of Geology & Geophysics University of Roorkee

af 39 g=
woll tomimted culadro vith dotritnl muslous, %ho ecoanting catoriad
bl 'motzc:suy aboont, oxcopt for o thin £4Inm of fron ontdo nreund

cono graino.

Tho other minoral im ehert ord osduro co woll soundod <o
sharply anmular grainse Unfor orocscd nicolo, chird appears oo vy
£in0 graimod eryptooryotal ldm gromulor mosalo maen amd chowo amremto
‘polarization undor orovsed nicolo. It 4o coroticio colourcl in rod ond
hrown colours, oving to pioromtation by homatito. In rock Do. APR/132
corting 45 comparativoly bettor shon in AP/130. Thooo roolo oro rich in
quarta and chort anf co thay can bo rmod oo orthoquartsitos Tho woll
roundod mturc of bigger gratyo points torowds o diotant coures arcc.s.

QUARTEITE DI DARYFFS  (AR/219)

Tho rosk ehaoo gromilozo toxturo undcy thin ocotion. Quorts
1o tip rost ctunfant ninoral cnd appoors in tho fom of bizcor amd
erallor grodng,

Ruryton oo dovolopod clong ths iotargramilar bounfarios.
Exrytoo chovo ono or oo eloovevion moarly ot right anszlcs, high roliof,
»mm ey gray ant yollor polarieation colourn nnd otraight oxtinotion.
For grodny oho? polyoynthotie tinninge Pron tho textural rolationchip
botazeon barytca oand quartt, 4t appearc t}m barytas hoo poploscd quaris.

A% other plocct, torytoo 1o furtiny trovercsd ly voim
of coconiory QuUar .Os
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VIZIPALYIR xIrmseorm  (AR/6Y, AP/S4)
T colowr of Irostonso vary with fopuritico and cuipo-
citiea, gonerolly 4t vardoo fron ull gray to groyioh blool.

In thin cootion they contadn caloito ao the radn com Mtwe
cat, Caloito %o wlaurléou ond oocuto oo £An oghodral ogaro otos
Saray dirt 1ike onrbomato macod 4o aloo presonte Coalclto ohowo extrexs
dMrofringenco qnd tho polarication colours aro thiprd order yollooo,
graye and rofo.

Chryootilo o ot plneos, Boon found to have oxwotisally
dovolopells It 0 eoloarlogo and ahow redorato bizofringomyo in cooond
order dluao. Ifo Litrous mturo 4o woro diotinot under cxocced nicolo.
Chrycotdls ocours 4n tho forn 0f thin voino with piose plMeations ot
plaoet and nloo co icolntod patohcs within the earbomate minorals

Iittlo coount of ecpleito choednn cooend ordep colouro

amd rofractive imfon bhiphde thom corpoating, 10 olecd ecaninly prozonts

PIMOL sSMpaRIn  (Ar/78-2)
2o conntituons mingealo of U poxlk aro ehwysotils ond
corbomty ntmm. Qs ook ohowy fibroun Sentioe

Chrycotilo 4o fAbrows in fom and 4o codourdoca. It ohsoo
1oo roliof, coderato Sirofr&naomo, o interforenco golouro boing
ceoond oxdcr bluos and parallol ontinoticnas It 40 largoldy roplasod by
eapbonatsy pdmmla.
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S earbomto nirmoral fo colourlosa dut clouwdy. Thoy
sorur &8 £im oporosato fibres and very hgh birofeinsenso. Tho
intorforomo colours are yollowo, greone and 206 of third and fourth

oxrdorse

Tho fitrous mturo of tho cardopato ninerolo indlents ding
it 1o pocvdasorph aftor ahmyootilo (Fhoto | , Ploto V). € oarborito
minoral 10 et promatly ealostos

GRIETISH-GREY SIAPCIIIL  (AR/T0w1 )
Upde> $hin cootion thio mool ohoss sromuloeno tontuso with
abundonoe of carborsto oievzalo and Metle cosunt of cozpontings

“ho ocrponting 4o colourldocs apd han loy redlofs Inton=
forenso colours arc bl.dch gray of cocond ordore It coouro oo orall
Sirous paoveonten vitkdin tho aarbomto racte

oX_Sr3PmrurE (AR/98)

Thin rock aloo chern grommlocs toxture and tho conotituont
ninoznlo oro earbonato ninomd, iron omido (Mznotito) and corponting

Tho corbonato ninoral gonerally booesos opaquy ac 4t 40 code
ted vith iron oxidoe Hlaok opoguo rawnotdto oloo osowso in good coourd

Sarpontins coowro Qround earbomto ndroral 4n the fom of
veirs ond patohots I8 Ao colourloss, chswo low roliof ond cocord ordop
tludoh gray Aatorferonio eolouros

aleiore]




CHAPTER =~ IV

Differentiel Thermal Analysis of
Jerpentines and Ass0ciated Minersle.
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DIVIIRIUPIAL FEELIL ATAIYSIS OP GEAPDIRIITS
AD_ASSOSIATED MIITRALS

ploZorontinl thoseal emnlysfic (D24) hea tocn easrded oud
for four compleo of oarpentimao, (AD/T5, AB/78-1, APR/93, AP/78-2), %o
dotormin tinie ninmralogy and Cho chamqes brousht absug by boating.
?hin ocation otwdy of $heoo ooaples ohom the proconso of oo pcniing,
earomto pirorlo omd coonotito.

T principlo of tro dafforentind thorad aplycio (D7A)
gonots 4n neacurany Sho ehorge 4n Scaporaturo ascoctatod vi ta pyolcal
o cheadeal ohanmeo during tho grodunl beatdng of Gt cubstancos.
horral chanzoo duo $o dohydrntion, oryotallino tramition, lattico
dohydration, onidation, doconposition oto ., aro gemomaldly scesnpanisd
Wy on opprosinble rice or £nll 4n Scaporaturo and hineo oro cxomblo

gor DA Amvootimation.

PRA oo beon eorriod cut cofoutesatically ly raiotny tho
Semparaturo 0f tho furmnco ot a conctoad rato of 10° € por nimto by o
Yoodo Yortheup Controllce (U.Bede)e 0 G4fforontinl torporotures core
resorded by o conoitive gnivomamotar. Clhavoolealusol thornocouplcs ©oro
voofl for roasuving furraco and difforontinl tcoperatureae o opcodcon
holdor ©n of Oadrohas and Roborto pattorn. For $he DA otulics 065
gren of tho carplo peclored to e 300 ooh 0 ueed.  The mumes
teapernturo wood 10 980°C.




Deptt. of Geology & Geophysics University of Roorkee

wf 45 1=

The specinen @0 be studiesd is placed in one of the holes
of the spscimen holder made of wilice. In the second hole of the holder
is placed o(-u.‘,oﬁ which 8oes not undergo any 4trsnsformation aven st
temparatures excesding 1000%0, The chromelealumel lag of each couple
fe comnected together ani the wires are set free. This Cormiitutes tho
differential thernooouple, In to the third hole of the .ﬁaonm
holder, oontaining inert wmaterials, another thermcoouple tip is embedded
which measures the teaperature of the specimen holMers %The chromel
thermooouple is used beosuwe it gives highwr e«.f. than PteRh
tharmooouple «

The block is placed in a fgmece, which 4s heated at &
uniform rate of 10°0 per mimite by the controller (Ieeds Sorthrup
Inetrument, UsZede)s The Aiffarential couple records zano e.u.f. 48
long as the sudetance under investigotion doss not undexgo any change.
Whenever a therel charge coours there ie either adeorption or evolution
of bant as & result of which the temperature of the substance becomes
lowsr or higher than that of the inert mterial. A differentisl e.m,f.
is s set up, the direation of which depenis on weatlar the resction
i andothermic or exothereic, The differentisl e.n.f. is messured on
the sensitive galvoncemter.

In the taymograms, the differential tempwature (A7) ant
the tampemature of the furrage are plotted in such & way so that the
exothersal feaks show upwards with renpect to the base line (4t = 0),
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CHARACDIRESTIC TTA‘”JBEB 0? THR THEE.OGRMSS or PUBE

Bospeatiess s« Doory Hodo end Succon (19529 Vola 5
De1B0)y Ive contlornd thnt tho D.Tulhe curwon obtalmd £or oony OoMe
pentines, althoush vordablo cocopding to tho gmin o4 of i penfio
of $ho opoolron and othor oxporirontal Miﬁon:rg aro eonodoftont in
ohouing coptndn olmanetordotic fcatures bty chich oheycotilo amd
cntigorito can bo Glotincuichod. (o oush outotanding foature 4o that
catigorito gives on ondothornis ponk ot abut 750 to 7€0°C whilo for
ohrycotilo (ho peak esowrd of 680° to T50°C, Thio onfoti~rnic ponk
copregpents $o tho cpuloion fren thy corponting of tho otwuotwral
watarg ontt 4t 40 follomed olozoly by on oxmothcrmie poak roloted ¢ tho
formation of oliving, tho lattor ooord at absut BO0° « £20° ¢ but
oppoarc with cidoly vearying intonoidy ond gomyticso io not procont
ot oll. 1% 4o poooible thnt ¢ dohyldration proeocoy do folloved oo
olocaly by the formation of olivine that &n como eaoos tho oxothorale
poal: 4o overlappad ond reduced by tho ondothurmic omne A wonk, btread,
1ou tcaporature ondothemioe peake 4o ohswn by many ocrpontinss ot adout
100°C corrcoponding to tho oxpulolon of watcr which 40 k014 on tho
wrfnao?;:muﬁ Eaterisk. Obvicwsly, this poak 40 moro prongunsed 4n
Eincy groincd camplod.

DOYOTILTD CAIOIRD

Doow, Howdo andl Zunmean (1952, Vole 5, pe 284) hovo montionod that
10 Do¥olle cutrvo Lo doloaito chono on ondothorndo pock at obout 80090
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4w to xealr dovn of Sy Iy €63 eonponont ond o Qupthor ondothornaie

paak 00 oheud 240°C Guo o the diccoointion of 0w 0o 069 ocponcat.

Tobb and Hayotok (1957, p.531) hove montdoncd that Co oo,
peck temporaturo vary fronm 800°C to 1010°C vith o nean of $549C,

Eymotito §~ Mekoneto (1957) koo otadod thag ragnotito
Civeo o poovhad featurolons owrve ohodng only coall oxothornie offcet
Bt chout S50°C = 400°C ond o drend ororthomile cffoct over tho |
600 = 1000°C rargo. Tho £iret 0fPcot 25 duo 0 oxidntion of the
curfoco laycro of tho mygmotito particdos, thuo th Antoncdty of tho
offoet imrcaced with prtidoldo pico and ooy fupthor oxtond the cuevo.
Tho cocond offcet 0 dwr to o olov oxddation of tho reonindor of tho
rognotite and ecamoneco onco tho otzwoturo b oponcd up aftcr tho
owrod point (590°C), thich 4o obsorvoblo 4n rany cwrveo oo o vory
ezall cndothowmic peaks

DESCRIPPION ATD INPIREASTATION 0P THE CHIRCIOGRALS (Fre-2)
IO THE ATALYSED 8A"PLES

SHEROSRAN T'oe §  Bpooimon o, AR/TS

It 40 of greagy vhitioh yollow hrdttlo ocrpontin
(onpyeotilo ).  Thin thomazron ohowd typlond charcetarioties of
ehryootido. It chew o cuall ondothamle poak at 909G, o vory diotinot
oharp ondoth-rode pealt ot 620°0, and on cqually diotinst and oharp
oxothomio poak ot 7909 O,

% oM ondothernis poak of 999°C #0 Guo & tho Xood of
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D c2ad) cnfothorndo pooh ob S0°C 45 duo to tho docs of
hycrocsopio wator. %hioc poa: 40 pranont in thio theroogren s2on
gopared o tho othor gpociromye Tho dintinot mturc of tho cuyvo and
o thin ccofion otudlos choy thot tho camplo 4o of moro o ooy pure
chrycotilo. Shd ondothomio penlk ot T90%C 10 dun to the oxpuloion of
tho otruatural cater fron tho gerponting, It Lo closoly llowod L
oh cqually diotinot oxotharrdo poak ot 780°C. Thio carind proninomo
of o erothormad peok whon 4t gloncly followo tho onfothormal peak
o covcral Arco beon noticod by tho corlior voriorse o onfothoal
pealt af €00°C 4o dun $o tho dohydrotion moocsn that acsepanios tho

formation of olivino,

THRTIOGRAT 0. 2, Spocimon Fos AB/78st

T opeairon {0 grayich groon rarsivo sorponting.
Thin ocotion of thig opacicon ohowp groruloso tonturo vith obunfamo
of corbonato ninorado omd o littls coount of oorpontins. Tho
thercooron for this oproion chors on ondothornie Conturo of sbous

B0°C, o dlotines onfoticrmie ponkt ot 7G0°C, ard o poor omothornie treed
opread ovor 800%930°0.

T cardier ol ondothornio foature io Guo to tho loso
of hygrescoplio cator £roo tho sarpentinge Tho onéiotbom:e peak ot
Rl ©
T30°C 40 chopdor and toondor e soopcsred with [opooinen Toe AR/7S.

Rthory the axotharalo poaotion 18 aloo not o proninant ao 4t
of hl’m;
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It oppoars that tio presomio of earbomto ninoralo hao no
cush offocted thy ondothornie peak vhich do otdd chooing ohnvrcotartotic
feature of ahryootilo. This appeams to bo peasomablo bacauto puso
dolestte aloo ohovo ondotharnic posk of 7459C, In puro corpontingc tho
oxothamie peak 4s roloted wAth tho fomation of ollvinge, In thio
spotdreny Do tho arount of sorponting 1o little, the farmation of
oliving vill aloo by Mnoitod and this oan oxplatn tha 111 dofinsd
ocharaoter of the oxothomte peak 4n tho thorcogron.

QHIRUOGRAM Ioe 3 Spooimsn Ef' AD/70m2

Tha opcoincn 4o (fitrouny earbonsto oincral ard oerpontim,
Unjor thin sootion 4% vno founmd that £itrous ehryootilo o boen
roplacod o o lopge oxtent by onrbormato mintralo,

Tho thermogron of thio opacicon chovs tho ondothernie jroiatra I8
b2 ot 750°0 ot another nore promimont peak ant £30°C.

Sinto tho onlothomie fraturo ot about 100°0 40 very cmll,
thic ohwio that tho sorponting foemoc 1ittlo cmmmt_ in tho camplos Tho
peakz ot 750°C 10 dvy tw oxpulsion of ptueturnl mtor fron ehrycotilo.

ho ondothormio peak at 880°C 4o Guo to thy dlocosiation of tho
eardorato nincral (0aloito ).

‘Shin ocetion otudicos of thio complo markedly cupport the
ahovo ohactvotions, '

THEWOORATT Hoe 4 Gpooincn no; AP/28
[0} .
Talo opoeinen in[Blagk Sovponting,
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ko oomplo whon obaczwed updor thin cootion conaiots of
cordorato ninemi coatod thiskly vith darit iron orddo, am‘.‘ ohrycotilo
thdoh cpoure apouni earbonato ninoral in the fom of voino and patehoo,

The acliont featuron of the owrve are o omall ondothermic
ponlt at 80°0, o troad prowinont featurcless oxothomie offcot ot obout
500°C, another cmall exothamile pook ot 700°, ord anothor charp dintingt
asothermic penlt at §30°C,

he exnll ondsthormio Leaturo ot 80°C 40 duo to oao of
hygroncopie t=2cre The broad foaturcloss ompthornic offcst ot 500°0
10 4w to tho oxidation .2 thy owrfuce loyars of thy ragmtite partioloc.
This offeot 4o tush dtrond and promdmint blocuso tho particloo aro
oruchod t0 o cush finer oicoy 14044 =300 £o0he  Tho charnotoriotio
onl) exothomie qf.’foot at abous 350°C appoaro only oo o tracs Moeauso
thin hno boon furthor oxtonded by the finonaas of tho partlcls oioov.

%o orxpthartie poak at 704°C 0 duo to tho oxidation of tho
reasdning cagmotitos. Tho prominenss of tho cordicr poak of tho
eagnotite compared to tiz Jath ohows that mjor portion of ths mopmotite
g bean oxidiood tofoxo tho Dlrusturo kao toen opormd up ofter tho
ourvo podot (530°C).

But in thy thommosran, the dwrasterictte ondothomio

poak 10 2o¢ cocn £or omrycotilos Omo oxmplamation for thin ¢an b that
i chnractoriotic onfothomie poals ohich chould Mavo appocrod Batooon

680° %o 790° € zonzo, M0 bocn mUAdified by tho owothomrde offoet of i
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magnetite. The distinot penk of 830° C, however, chows the presence
of chrysotilos

0 BI0NG

The shapy and position of 4hs exothermic end endothermic
peake will also bo srfeoted Ly the sdditiomal silicate prases which

will be formed during the heating of impure serpentines. Which silicate
phases are fomed duie to the heating of samples Guring DeT.A.y could
not be deternined during the present irvestigations.
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Patrochemlietry and Yetrogenocasis
0f basic igneous rocks.
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PLIROSHCIICTRY AUD PEROGENIOIS OF I BASIC X0MT0U3 ROCKS

Fowr Buole rosko, throe fron the fodpatrd oill cnd omo
fmn tho lewor oidl in the Yenpalles, havo boon ghondendly amilyced
for BAOys AlyOgy Tog0yp Ty IMOy 1130, Ca0y [ny0, K0y 10,0 2,0
onf Hy0s Tho rosulte are chovn in Tablo 1.

PREPARATION OF THE CATPLE

ho opodkEan Tore mackod thoroughly ond allecod to Gry.
Soveral ohdps wore obiainod from difforent purts of tho ngooimen vith
e gtoel hrror and erushod anf pondorcd 4n o 2% &lcnond otosl vortor ¢
ealio obout 4050 grona,  OF tho conxoo patderial 1/8th of tho portten
{obout 5 grono) wao collootod by quortcring and eoninge Tho ficol
pulverioing of the ratorinl wao dono in an ngato rortar and tho matow
riol o pascod through o 100 nooh oiove.

VETHOD OP AWALYSIN
8109. Algoson& totnl dron tosothrr onf Ca0 txro

Goteroined by otandord crovinotrde co‘hodo dcoeritod by Grovos (1951 ).
o0 10 dotormimd coparatoly by titroting orninot tho otandord colution
Of KyCryOne

Fotal fron, ?102, 'm0, '?305 and 110 aro dotoroimd Yy
uping & Unloon 8P 500 opoutrophotosster,

5.‘:20 ond m20 are datormined vith tho klp of o Llome
photomotar (Zoioo modol XIX).
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u?o"ummmwmm total iron from
A1,0, + total iron which was deternired by grevimetric wethol, M0,
1» caloulsted by deduoting WO fiom total #on.

Chemical Composition of the Basio Rooks t- The chemiml
compogition of the four amlysed samples im given in Table 1,
Table 1

Chesdowl Composition of the Basio Igneous Rocks from
Pulivendla and thelr comparison with similer rock types
from othar areas,

- Conetie .
tusnte 1 3 2 3 4 5 | 6 | 7 8 :9
8102 46,47 49,35 51,68 40,07 49,20 50,61 495t S0 45
Alzﬁs 10,87 15,89 14,375 14,93 14,59 13,58 13,05 13 15
haoa 2,56 4.39 3.9 458 350 349 37 g 13 1
14 10,26 8463 9.2 9465 057 9.9 10,39

nQ 025 030 0.20 0,530 0,40 C 6 0,22

0 10,20 9490 B20 T40 6433 Se46 5.7 5 8
Ca0 Te0 8490  Ba90 10,30 9445 945 10,98 10 9
%0 1440 230 2448 2,30 264 2,60 225 2,8 25
Eeo 040 0.75 0,80 Qudb Usb3 0,72 051 1,2 0,8
40, 0s60 0480  Co85 0,90 1,34 1.9 234

?Qaﬁ 0420 0,20 0420 020 0ulT 0439 0437

320 247 1435 107 1423 247 2,43 23

Total 100,58 100,46 1014785 100.71 100429 100432 99,98 95 95
Wg0/Ca® 2,53 111 0u81 071 067 088 0856 0.5 0489
WO/Pe0 1,77 1,00 0490 077 0466 055 0,59
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1+ Morito godtwo, Todpatrs 8411, AP/235. Amdyoic Yy
tho Author.

2+ Quario-hornblondo doloritoy Sodpatrd Bill, AP/234.
Amilysio by tho outhore

Jo Quarts dolovito, Todpatrd 8111, A2Z/237, Amalyoio by tho oushars
4o Dolerite, Tovor 5411, Venpallo, AB/119, Anslyolo by tho author,
Se Averaso conposition of eight Cuddapah fraps,
proeambrion in ogoe NeAs Veodom 1846, Proo. In, Acads Sod,
Vol. 23y D562+ Amlyoio By [.A. Veabone
6» Averngo ouapooition of elcvon Dscoon Fraps.  Bulle Gool.
Soos Auoricopy Vole 55, pe 774 (1922). Amdyols by He Ge
Vashirgton, ono of tiooo cloven do froo Ihjcaml Syap.
T Mveppno of Lour amlynes of Doccan Traps clood to Lo
parontal rasong ougsontod by Ul Uost, Srang, [Mtd. Inott,
Sodonooo, Vol IV, Ime ¥ pa29 (1938)

8. Snolotitle ragrn typo (UeQs ‘onmody, Tronds of difforcntintion
in baealtic cagmoy Ane Jour. Gok.y Vol. 25, 9&41, 1935,

9e Oivino -~ bocols oo typo (ennody, Ope 0dty Pe20%, 1953).

Proa ¢ho ehenienld compositiony CelsPulls nozud waro
saloulatod ao ohova 4n Table 2,

sou noort poano
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Table -~ 2

NORMATIVE COMPOSITION 0P THE BASIO IGNEOUS ROCKS, MILIVRRDIA.

Constituent } ap/233 ‘I AR/ ] An/251 | AR/
Quarts ' 1.7%

Orthoclase 2,22 419 448 2.7
Albite 12,05 18446 19,93 19,12
Anorthite 22,24 24452 26416 26,46
Diopaide 10,26 13461 14405 17.26
Ryperethene 20,26 21,73 26,23 20476
Olivine 26.04 8466 - 478
Magnetite 603 5,58 7409
Iimenite 1.22 1,52 1,52 1,67
Apatite 0,34 0,33 0,33 0,33
5,0 ‘ 247 1,35 .07 1423
Totalt 10083 10080 100,80  101.4

Contd .
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%ho rodeal oospesition for th four (ehenienlly amilyocd) -
pamplot an dotornined by o ooift point counter io givon dn foble 3.

Comititucnt ‘3 AP/233 F AR/234 1 wpew ] ap/m

Plogieolncs 2345 4247 4445 42,0
Olivimn 20.8 - - -
Quasto - 4.1 3.8 1.0
Bapoposcatito “ 18 - -
Asiso 1649 2046 2403 3854
Cantasito 940 - 25.2 -
Hornblonlo - 18,9 - -
Blotito 249 - 044 -
tpnotdto Sed 2.3 148 608
promvig ord 18,9 643 5,1
Fotnl: . 100,00 $00.00 160,00 100,00

Conbds
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Prom the chemioal compowition, ligsidi valuen are also

caloulated and theas are shown in table 4.

Juble » 4 |
NIOGILI VALIES OF THE ANALVEED SAMPLS OF THN BASIC IGNEOUS ROOKS,
PULIVENDIA
Conati tusnt AR/253 AB/254 AR/237 AB/11Y
84 67 107 124 106
al 12 18 1 19,3
o n 5544 55 $0.7
o " 20,8 23 2444
alk 3 58 7 546
ts 0.9 1.305 1odd 1446
p 04115 041305 06114 0,136
X 04148 G478 0,17 0,119
ng 072 04585 0.5585 0.488
Qs -25 «16.,2 ~d wi6e4
2 alk/al + alk 04 Out9 0,607 0.45

Contd,




Deptt. o[ Geology & Genphysics

University of Roovkee

wi 55 e

COIPARICON OF YHD ROMCWARIVE COMPOSITION VI 910 LODAL CUIPOSIRIOD

P ZYE ROGIS

%

COUPOBIRION OF TG PLAGIOCLAS

Thy cuaopesition of tho plogioslane $0 obtainod froa

¥+ oOpticnl dotormimation.

2: GuloPalle Ry

ord 5. by ploSting tho ealoudatod k and 2 alk/al + alk

valuas dn NigoAldo @iogrene (Pige

L

On coporing tho conpuottion of the ploglocloco, odbtainoed

fron thooo throo mothodn, 46 10 notod that thoy ozreo vith ooch other

t o folr oxtoxt oo chown in tablo S

Bablo » 8

COUPARXSON Op RHD COPOIRZION OF PIAGICCLASE OSPAXTh PRON

ITPEOT PR

Mothed of dotornimsien AD/235 B A/236 | apsest | ap/ing
‘ M 68  An 56 A0 S8  An 56
Optiend dotaraination A 52 Ab 44 AD 46 Ab 42
An 6449 A 57,3 An 56,76 An 59,0
CalePolo XY Ab 5541 Ab 42,7  Ab 43420 Ab 40,2
By plotting & ard 2 alk/o) + olk  An 57 An 94,5 M0 46 Ao 9545
in Mgatld lagron Ab 43 AD {505 4b B4 Ab 2445




ALBI\TE

3
2 alk
alralk ol
¥ ORFI23A

0.4

0 AP/233
cﬁ‘“‘€

119 RNORTHITE
°©2 oA o6 o8 O
— kK

fFis. ~ 2alk
16.3 k hiak Dmeram For Tue Basic Isncous
K

Rocks  Or PuLwvenpLa.
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Flostoslnoo ecapooition obtainod by plotting k and 2 ol/ol + olk
in Masdds dlosron are gonorolly lowor than the valuoe obtainsd £y
tho £irdt too nothods &n the tablo, Thin differonce io markadly coon
in the caso of AR/237.

DICRITE GABHRO
Tho oliving contont ag obtalmod from risdal analyclo

earkedly agroon tdth tho normativo valuo. Plostoolaso nnd pysosonco
have highor porcontago contont in tho norn whido thio dofiodicacy 1o
ado up by antigorito and chlorito in tho rodo. Othowico &t appoars
thnt both the normativo conpooition and tho codal ocnpesstion asroo
to o mrkod Gogred. |

QUARDZ DOLTNITES ¢

0m of W charactariotio Featurco of quarts doleritos
1o thnt thoy chow tho presonco of quardn in tho modol ccaposition, btut
in the norn quarts doco not oppear oneept in ono oaco ond on tho othor
hond olivino appears thioh pointe tozards the wndercaturatcd naturo of
thooe rooko 1.0+ 000EAR: to modo thay oppear %o bo over caturated
rookd but the noxm points tovoms thosr undcrcaﬁxmtcd mEss
Tyor (19929 po 527) ko deooridod o oioflor okavotor in tho quarts
doleriton of Ranchd ond Ginshbmﬁ Qintrioto of ihor.

Tho modal ond morzative values fer plosioolacces nviroo
o aarkad dograo of accuragy both Lo coocunt oo wall ao in tholr coapoe

oition. o othor comtituontoy onpocinlly pyroxonss oloo ooroo with
cach otihrr.
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VARIADION DIACRANS

Four typao of variation dingrems cre plotted, thete are
based on tho weight porcentnge of oxides and the fourth on tho Diantls
valuon.

In £ig. ?2 wodght poreontoge of oilion is plotted acndnst
woight ;ica‘oontaco of othor oxideo. 'i'h:: ourvos for K,0, L2504 €20,
AIZOB are ooro or looo aynpathotie vhile thy curve for i’oatjs ohed
an inerease fron AP/233 to AD/234 ond fron AP/2354 it furthor chowo o
0light doercaco. The curwe for !0 ohovo o diotinst doorcace with
inorcaco in ceight poroontoso of 81.02. It roy bo notod nyo that in
this dicgrao and adee 4n tio othor threy varintion dingemes only tho
rocin fron Tadpatri 0idl have beon plottod ond that of Vepallo oill
havo boen eroludod becouno Shero oy ot bo ony gonotio rolationohip

botwoen tho recko of tho Todpatrd oid) and $o Yeopallo odll.

In 245+ 5o tho vardation dn o Megild valuos co givon
in Toblo 4 ore plotted to inflentc tho trdnd of difforentintion in the
Tooks of tho Thdpatrd oills, fTho ouson for ¢ cnd alk aro oynxthotic
and ohow o goraral Ancpeanc with oo incronce An of valude T ourvoo

- for fn ohows, o dintiuot dcorciso with on inceano in ol volus. Tho
ladtor part of thio cuwe (fn) L.0., £ron AP/254 to AP/237 ohon o
gurther gontlo inercace with inorcace in of contont. Tho curvo fop
al 1o oiollar to tho urve for ¢ roo AP/253 to AT/234, but thovofreo
it furthor shows o doorcaco in al valuy vith dncrcaso in of valuo.
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In 2ige 4 o trianmulor vnrtz;ticn dingen 40 o in
vhich io indfcotod tho trond of diffcrontiction 4n the Tndpatet oill
and 3to ocapardcon with tho Sknorgeord forronobbre oarico gnd the
olialing boealt - trochyto ocrdes, Mwadd. Froo thip figwo, 44
appearo that the trand of differentfationin thy Todpatri oill oo
torards enriohmont dn Fo@ ood alinlies with dnpoverichront in #go.
Thio trend 1o nofthor oimtlar to tho Skaorpaodd trond nor to tho
alinlim bacalt trend but 4% 1o very oinilor %0 the Srcnd of GAge-
erontintion of Anjori eill of Urioen oo rontioncd by Iyongory Vomimtre—.
and Banorjoo (1964, ploto 5).

DIPPERETTIATION IMEX :

-

Thornton amd Muttlo (1960) hove oxprecocd tho clomtend
chayaetoro of igneow rookn in oo of Difforontiation Indox (DI).
Thoe coneapt of Difforontiction Indon 1o banod on tho oxporicsntal
otudion off in tho oryotalliontion bokvicur of oilieate rolts os
ravonlod by the Vpetrogony'os ronidun oyotem' of Bowvmn, wfomm;atzca
Indox 1o o ncasure of tho kuolodty of tho rock and Ao ompreacot as the
ou of tho nerrative poreontago of quarts, oxtheslago, clbito, uopholiro, |
louoits and knledlito. | |

Ao 1o roro than threo of thono normativo pinornls vill
appcar in any given norm, thus tho Dol 40 oloply tho aun of tho
porcontages of threc normative ninoraloe Dele 40 1ot o penouro of

oiltea ooturntdons In the banio roolm 1t 40 1cos than 50 ohilo 4n
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milie rovin it io nore thon 50,

In ap ruch o5 thy DoX. 46 o moaourc of thy basieity of an
dgnkous rock, 1t i an ideal quantity for flluotroting the vorintion in
tho chundotry of ignoous rocku. Shornton ond Tuttlo (ope odts) mmvo
plottod tho varintion diasronis for variouo ignooun pcuito in chich
Dels S0 plottad againot tha wolght percontse of various omidos. Sush
a typ& of variotion diogren for tho rosko of Todpatri oill 4o givon
in £ige e

ORDEM 08 [ E°AL ,cmc:;mmmon :

B}aeﬂnnéhaaMyofmmtmoofmmm, it 1o
poaoibls to dceido vith fodr noouraoy, tho ordor in chich tho voricws
oilicate ninerls havo eryotalidcod out. In plerito-gabbroo, oo
dooordibod corlior, olivino grains aro poililiticoally onsloned cithin
orthopyroxonany elinopyrowenso end plagioolene foloparo. Thic indieaton

~ thot tho olivino o the firot mineral %o oryotalliso, follccod by

other oilleato nivorale.

Aoong pyroxcnes and plogioclaso, tontural rolations
irdtento that in gomo o000 pyivomnca eryotallinod cerdior vhile in
other thoy eryotallice lator than tho plastoclogo.

Brth (1952, pp. 120-123) Mo ouggeotod o oothed to
dotornine the pelationchip bottioon tho ardop of aryntallication of
plagioclano and pyroncno in o toaltle oagrne It 10 toced on tho
pooditdon of tho houndory ourfoco vhich ocoparntes tho pyromcno £i0ld
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fren tn plagioslaco ficld dn tho four componont oyoten Ab = An « DY =~Hye
Tho cauntion vhich dofings tho bsuniary ourfocs io

AbY + 2 44" + 243 hy' © 123, choro AbYy 44 and hy' aro exlouwlotod
£ro0 tho CeloPuls nomn. O bt + 2647 ¢ 2.3 hy'! vhioch 40 oalled tho
2(norn) 1o moar about 123, 4% could indiente that tho conpooition of
the bacalt follo on or noar about the boundary curfoeo ond therofore
1% vould indisato ofzultansoun oryotaliication of doth pyromoncs and
plogiccdapoo. If tho £ (mom) i coallor or greater thon 123, tho

jalw

hecalt kao dn tho plasicalono £201d or in tho pyroroma Ciald Toopoo-
tively. Sho £ (nom) voluop for tho four analycod oorples of the baole
ioncous rooltn oro given in tabdle 7.

Bpotnca ooy ob* Pon' I a1y ! 2(nom)

AY/233 18.6 3442 15,8 514 1224
AP/254 25.5 313 17.6 27.6 1222
AR/237 29,15 90419 16450 S50440 125,65

AR/t1A 2.8 = 34 20465 22445 21,2

Thio toblo ohomo that tho valus of £ (norn) for tho
amlyced rocn, £al) near to 123, Thug, froo the valw of £ (nora),
it oppearc that in thooo roclo thore wo pore or lcno Alcultoncowd
aryotallication of pyrovonos ond plogioolases.
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FLTROGRUESIS s
Soapstet o411 10 o 4Sooatial] igmovio Lntruodvo body oxd
1o of conpeaito naturc. Tho roolo ot tho botten and tho top of tho oill
are guarts doloritos chile tho conteal portion io of ploritownbdro in
eomposition. It ‘oppcam that tho joront pogna ©ao 0f bazaltio 00-po-
cition fyon which plorito gabire woo tho firot to forn by frootional
eryatallieation brought abwut dy grovitatioml difforent otion. Duo to
| thio nodo of @ifforemtiation, tho uppor part of tho intrunivo body got
dofiolent in thwo conotituonts chich nd slrcacy oryotallicod out and
bytho eryotollication of tho roratning liquid fraction, gquarts dolorito
w20 fampd. o ocourronco of quadts dolerito ot tho botton of tho oill
10 o littlo prodlenetionl ond 1t appeare that 1% 40 2ot o noriol inoitu
difforcntiotion product of o ormo cages vhich bao givon rino $o the
niddle apf upper portion of tho oill. Quards dolorites fren tho
Todpatrs and tho Veapalleo aro quito oindlar in thodr ninarslogioal oand
the Yenpalleo are quite oloiler in their nirorlogionl ard chemieal
conponition; but plordto-;abbro o prootrictod only to tho Todpatri oill.
Quarts doloritco of this wosdon ohow the proconee of oieropo matitie
intorprovth botooon quarts and folopar chieh indteateo that thy latitos
fcoder Lroafion of tho dLffcromtinting mages gob onriehod in oilies ang
thio oon bo onplainod duo to carly ooparation of olivino fwen tho
paront £agey and 149 dnocaploto recotion with tho remaining lquids as
tho olivino oryoialn cottlod Guo % gravity.

Tho rookn of Tedpatrd oill (plerito-gabbro-quarts-dolenis)
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chow not only & ehngo in chonioal eompooition oo oham Yy the
varintion disgrans but alco o varintion in tho cmount and ceapooition
of the vorious minemle. Uith respoot to plogioclase foloparo 1% hao
boen oboerved thut in plerito gadbbro the plogleclass felopara, no
dotoraiucd Yy optical data, from norn ond oloo Yy plotting caloulnted k
ard 2 ali/ol + olk valuss dn Uigcddio® ddegren (Pige 1), cre more caleie ¢h
than o plagioclaver of tho Quarts doleriten (Sublo 5),

Fhe normatdvo ccapooition ond tha rolaocilicoto proportion of
pyromencs, as ealeulatod fron tho averago clrmical eompeaitions aro given
in Toblo 6. In thio table, tho morcative composisicn ond tho motooilicato
proportion of prroxenca of doderites an? bosalto fren othar arcas arc
alco inoludod for o coparativo otudy.

Toblo « 6

HORIATIVE C°1170BIRION OF PYROXENLD 0P THN BAGIC I0IBOUS ROCKS FRoct
PILIVE DIA ATD TIFIR COMPARIGON TITH DOLCRITIS AID PASALZI TFRON OW'R

ARPAS,
T0e ¥ L= fy oo, t:-.:;sms voszog |
Ar/233 10426 20,58 17448 60,91 21.48
Av/234 1381 2273 19480 54461 25,59
AR/257 14,03 26423 17,89 50494 5.7
AR/111 17426 20476 25424 46400 30476
. A 13464 22433 19460 53412 27424
B 17,54 21,22 2246 41.8 356
¢ 17441 1778 2446 4443 S1.4
D 1676 29.7¢ 1946 4646 335.8
P 13.44 15.50 22,9 5243 2544
P 160 21,03 | 20,3 5349 25,8

. -
. e
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: A = Average of AP/233, AP/234, AP/237 and AP/111

B - Hewer dolerits. Average of 3 amalyses of

! Hewer dolerites, Singhbhum (L.A.Ne Iyer, 1932;
! and 2 of Keorijhar state (M.3. Krichnan, 1936

¢ - iverage of 11 anelyses of Deccan treps
(He8s washington, op. 03"5)

j D ~ Average of 5 amalyses of Karroo dolerises
f’ (Daly and Barth, 1930, Oeol. Magey Vol 67y ppag7-110)

i E =~ Average of 6 analypes of Whin sill
[ (Holmes and Harwood, 1928, Min, Mage Vol. 21, pp. 493-542)

% P « Average New Jercey Basalt (Auderson, 1940, Am. Journ. Scie, Vol.238,
PPy 477"92)w

The averoge tesic iguneous rock from Pulivendla (fable 6)
winn conpared with the 'Newer dolerites!, Karroo dolerites and the
New Jersey baselto show eimllarity in the digpoide and hypersthens
molecules and also in having more hyperatheno than diopside. But, in
gontrast to this, the Deccan trap shows equal amount of both these
molecules, The Vhin 841, though containing more hypersihene than
diopside, tholir total amount 4s less thon the other rocks.

The metasilicates in the average of these rocks are
remarkably uniform in showing & lower proportion of Ca 8103 and higher
proportion of Hg 510,y while Be §10, 15 intemediato between these
values, On & careful surutiny it would appear thnt there 15 a
reciprocal relationship between Mg s:m’ and Pe 3103 ¢ for a decrease in
Mg 51 03 resulte in the inorease of mms.. it such a notable change
35 not oteerved with respect to Oamo’, The explanation for this can be

had from the phace diagrem for the systenm, 0;8103 - ngsm} - pesws.
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Tho metacilicato proportions of rocko omlysed from Tedpatrd oill aro
plottod in tho above figure (Plge §). Plorito gadbro (AP/233) fo more #
rieh in emotatito and diopside movoulos oo eoaparod vith tho pyroxorss

R I F5.00md Wed -

of quarts dolerites (AD/234, and 257) vhich got/moloculon indienting
thorody oenrichmont of pyroncncs in iron with cuccoooive fractiom)
oryotallication. 7Thin ovotion otudy of thoso yocks indicate that
plerito-cobdro hno o good omount of orthopyromemes whieh decrease in

aoound or cooplutely dicappears in quurts deloriteo.

Amothor consplousus featuro of thoso roaks 4o tho
precongo of nioroposatitic intergrovth in quorts dolordtco., It Ao
qorerally boliovod that tho preaomo of nieropogmatite in baoie rodw
reoulto dus o the eryotallination of ncm‘ic rootdun foraicd by tho
carly coparation of olivino 4in emecoc of 1to otoichicmotrie proportion,
Sueh an erisin wio cugcooted by Rowon (1928, pp. 70 to 74)s Dut
Pennor (1929, 1951) objoetcd $o thio theory and coneludod that nioro-
pugoatito 4ooo not rocult froy the procons of oxyotollisotlon difforcne
tiation, but oo o cocondary product of hydrothcroml ootivity after ¢la
roox hao conplotely oolldified.

Changes in the canpusition of tho individual nincrald
groups and thedr rolative percontanes dndicato that tho rooso of tho
Todpatrd oill aro o product of difforontiotion frem baealtlo magra.
Tho vardation in tho chamicol conpooition and tho pineral caexpoaition
io of o ntrmal naturs as oan bho onprotad diring difforontiction trousht
about Yy froctional oryotellisation.




Deptt. of Geology & Geophysics University of Roorkee

Y

wt G7 -
picoontito cnd hyporothon aro found togother.

The averase shomionl gonposition of o tholetdtie ragnn typo
and that of an olivine busaldt typos ob ougscotod by Kemsody (opecit.)
are given in.Table 1. Sho tholoiitic typo 1o z::fid W Yo distingdohed
by notably highor 540, highey tcao and lowor Al_acs, and oach lover
valuoo for 130/Cod and 1130/Ped ration. Thoso difforonecco o cusgoosted By |
Komicdy oro not oleays truc in diotinguiching botwesn thooe o macra
types. Thic led Mly (ao oited by Turnor and Vorhoogon, op.cit.) 4o
opposs the concopt of Fomncdy and compludo that thoro io no cosontial
gonsintunt chonical difforonco hotwoon tho too typoo. Turaor ond
Verhoogon (ope c1%e) have cuggeotod that o tendemsy for 040, to bo
nizhor and for I‘:x20. 2:20 and 120 to bo lover in tholoidtes thon in
clinline olivino bacalto can bo tha diotinguishing charaotoro, dut in
BOTS 00063, 8 transitioml rolation rather than o shorp 41ffcronce
botoeon tho twe EEn typea oxdote CelaPe%s normo and ligsild valucs
are clso convldorad to fndicato tho difforonco botwocn the too magm
typooe A hich viuo for normativo hyporotheno i charcotoriotie of
tholotitos end alco tho oppearance of norantive quorte and tho exclucion
of oliviro ond nopholine wAth voomet to Iigsild valuoo, tho tholoidse
bamalt will ohor o positive voluo for quarts numbar.

In tablo 8, on attorpt koo bean podo 0 dotoroins the
mturo of the paront rama for tho banie rooko of Rilivendla area based
on tho diotin uiching nineralosionl and ehanlonl chargotor of tho 4w
mm Yy pas.
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Aoy dioounoion on tho potrasonedio of tho rocko of hocaltie

conpooition without a contion of tho mgma type vill bo cewwidered oo
incomplates "o typoo of bacaltic o aro gonerally recogniced 1.0
alinline olivine bacalt and tholeiftic boealt. Thoso & ta~olts vhich
roprosont @00 difforont paront rageno on differontintion givo rico to too
drfferont 100k saitos Cmo do roprocented by olivine tnenlt « traohyto -
phonolito and tho othcer hy tholoifitic bacalte-quortn dindacens CGreon

. ond Poldarvoart (1995) have cugpested tint thore aro ro diotinet typeo of
basalt mageas but rothor a contimuous corico £ron oilico oaturonted
(tholeiitic) to silion undor caturated (oRivino -~ daolat) roco,

Yodor arf $illa (1952) vhidh azgreoins to the two fold
claooifiction of tealtio ragrao into tholotitic and olimlirs olivino
Wypooy kavoe ouszoated o thind typo nloo thich io ealled oo high-olvdm
bacolt gnd thic is olco cupportod by Kuohiro and Muno (1563 ).

Turmer onf Verhoogen (1952, pp. 205+209) wnllo oupperting
tho viowo of Konnedy, tuno and otherc mwo nentioncd that thers aro
distinot ninerologieal and chomiaal difforences hotweon the oo typen
of bdagaltas &ccording to thopo cuthors, two distinetivo and poroistant
criterin of tho thololitic bacalss oo contrantad with olivine daoalto
ore proveloneo of pigeonito and tho eocmon proocnco of on acid resiéwo
Chich 10 cooconly quartsofolopathic. Olivino 1o o soro conotitucent of
tholofitie bacalto, and , 12 procont, it io unconcd. Tho pyrozcno
of tio ollmliro olivino calt is gonerolly ausito watch do tholodd oo,
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pigeonito nnd hyperothons aroe found togothers

The average ohamieal ganposition of o thololitic magna typo
and that of an olivine kaealt typo, av suggootod by Komuody (op.cis.)
are given in.fable 1. Tho tholoiitic typo 1o cadd %o bo diotingidohod
hy notably highor S0, X highsy ttao ond dowor Al 3’ ord pach lover
values for 136/C00 amd 1go/Pod ratieo. Thoco Aifferences oo cuggonted Yy |
Kennody ore not alvayo truo in diotinguiching botweon those o maUED
typos. Thic led Maly (ao oited hy Turnor and Vorhoogon, op.cits) to
opposo the corncopt of Komnedy and comcludo that thore 3o no coconmtinl
gonsictunt chonicnl difforonce Dotvoon tho t0o Lypoos. Turnor ond
Verhoagen (ope cite) have cuggentod that o tondengy for 040, to be
hizher ond for mzo, 0 and 1’70 to bo lowor in tholoiitco thm in
olknline olivino baealtn ean by tho diotingishing chioraotoro, but in
pomo 03060, 8 transitiomal relation rather than o charp differonco
botereon tho two I t¥Pca oxiote ColePef?s norow and Tigoild values
are alse considorod to indicato tin diffaronco botween the 09 cagm
typao. A high viuo for narnniivo Ryporothcno $o charcoteriotio of
tholoiiton ord aleo tho nppearanco of normtive quorts and tho oxcluoion
of olivino cnd napholine with rospoet to Iigaild values, tho thololdte

bamalt vill ohow o pooitivo valus for quarts nunbor.

In toblo 8y on attonpt oo boon pndo o dotornine tho
maurs of the parent oy for tho baoie rocko of Puldvendla area tagsod
on tho diotin ulohing nincralozienl and ehondenl charpetor of the oo

s Wypoo.
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COMPAR 1011 01’ FROLBIRIC WAI!"& AD Amnmza-m'.mmmmwrs

Tholoititio

Potinuiching g [ ARaifno | ibolo rooko | raturo of tho
oharnetor baoalt. Olivine froo Pulie  paront cogn
' bacal vordla orca  for molo

rools of
Pulivondln,
I« LILTRAIOGICAL
CO12031T 101
Olivino Gonarnlly Uounlly Semotireo Tholositic
obseat, peeoent preoont but
uon but unconod.
preaont, coronly
unconod . poncli.
Pyroponno %o pyroxorco  Ono pyronono G0 pyro- Tholoiitic
{augito o Pigo~ (Augito) xmonoo ond
onitc o aloo onn
hypcrothone PyTORenQ.
dgoondto
ond Hypor-
oithano
oro abzont,.
lator - Iater Tholoiitic
pyTomOna0 pyromnis
aro richor aro richor
in To. in Fo.
Dature of 1Horopog~ Allnld Iteropog- Tholoiitic
witicato ratite rich ratite
difforon~
tintion

(Contd)
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Diotinjuiohing  § Sholoiitie | Alkbling § Broio Fooks | Taturo of
oharnoton. nonls Olivino from Tuli~ tho parant
bacalt vondln arca magna for
bagle rook:
of Mulivon-
3ia.
Il Chontiand
eonpoagttion
Yoicht 50 45 46447 %o Intorzoddatol
FoTcOmMtane 51 .60
of 3102
Todnt 13 19 10,87 to Intorcodinto
poreontago 14493
of "1203
Toschy 142 0.5 0,40 %o Intervadinto
poresntare 0.0
of KIIQ
1°36/700 0,80 0489 2,53 Akl dnse
0.7 olivine -
mlﬁ.
Il Col R0, Pronenoo of Alsonoo of Olivino 10  Intorowlinto |
Lo © nomative normativo ‘prosent in ‘
quarts and Quario and threo rookn
oxclucion of  prascico of but nopho=
oliving ol olivins nnd lbne 40
wsphalaenc ropholens atoont in
High volusn all ocoes
for hypor= - Moh values Tholodl tio
othono 03 hypor-
‘ otlone
IV Diandld Pooitive Dosnuivg r2:ativo AlEdd
voluoo for  valuo valuo 1
, e ‘ valuo Olivimn
IBLIED @ Ynalt,
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Preo théo comparotive otudys 4% ean bo concludod thas tho
baole ioocouns rooho fronm Pulivoadln aren chow come choragtors whigh aro
oharactoriotic of the tholotitic hosolta ond othcrs vhioh are choroce
tordiotio of alinling « olivino - duoslt, Eut ingororol thay show

 grentor offindty with tho tholoditio suit omcopt that the 1130/T00 rotio
40 hih, Honeo tho paront rmgra for tho vardouo roeso of udpatri oill
ean 30 presardod to Lo ragnooiun rich thvlotito.

It oy bo oontioasd boro tint Iyonow, Vonintrorsn omd 'xi:me:rpcc
{opsoits) Mvo nonigrod n cioilar compootition to the oos 7 Jor the
mjors ofll L Grloma. Voot {1958, pp 34 to 35) cxd Roychoutury owd
oot (1984, p. 452) aloo ropartod ca nooisn yich pmco 4n tho Decean
frops o trioncular wvarlotlon dlagren (Plge 4) fndieates that the
trord of differomiintion 4in tho Tndpatrd oidi 4o roithrr cotly
perallol to the Simerpard (Tholoiitte oorios) nor to alinling olivino
baonlt ocrdcos Fowover, oo pengiorod carlis., tho trend of tho tosie
rock oeries from Todpatrd oill 4o vory oinllor to tho frcnd of Anjord
041l chors tho paront magen io rosarded to bo cogncoion rich tholoiito Yy
fyonoar, Venimtararan and Bunorjoo (opecite)e

Vomban (0pecites Pe376) 0lco conoludod thnt tho Cuddapah
o3 olonso to tho thololitdioe typo and thy trond of diffcronmtiation
io ol to Shat of Calee olinling cult of yoctin,

QANOO
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ZROMICEION
hs aobeoton doponito of thie area wore for tin firot tineo
trveotigatod dy Ooulcon (1934).

In tho orca unfer inventigntion, asbeates Mo tmo difforont
podo of ogourronooss Inpordant dopeoits of aubeaton occur at o aunber
of ploces along the losor and uppor contact of Iovor coloritic oill ia
Venpollo doloniten and lincotawu while eporadic gecurrenco of cobootoo

in vithin the Todpatyd 0ill. 7Roeq o0 oocurionsew are dooeribed bolews

ASTO3703 T TADATRI G1LE

&oa1l dovelopont of Chryootilo aobopton 4o ooon dn tho
piofito-zabbro axpecod or tho ocath side of tho ridco il.U of Muliverdln
i Bungalots Thio oobooton io not of comorelal sigmificance oo At
ooouro ia thoforn of conll fibkreo wlthin the fracturcs unich trovorce tho
plariteernbbro. It cocao 0 havo origimated by tho altoration of
olivino in thoso roeks by tho motion of water which permoated throush
tho froctures. Guch an alteration takoo place at scoparativoly loo

LoOnPatured.,

Exporirental otudioo on tho oyoden [0 - 5102 - 1120 by
Bocon am Suttlo {1949) mve indleated that corpontines can not bo forrod
ot tcaporotures absve $00°C cud that formation of ocrponting by tho

aotion of cator on forotorito can occur only dalow 400°C,
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Aobootoo ocours ot o mmbdr of plocco at doth lover and
upper contacto of tho lover oill vhich hao intruded the Venpallo
lcootons and dolonites nnd thaese oscurroncos comytituto tho main

ohbaoton dopoaito of the aren.

Zho Nycore Achootodb ifnes Ltd., vorkod thooo dopooits
botuoen 1924 to 1931 ant npenﬁa o rmbor of ninvo in vhich tho nobeotos
cono was followod doun tho dip (10° to 18°) upto 200'. Sinco [y 1964,
those doposdtn ore baing irww:tu;.uted by tho Ardhrn Prodesh Govcermoont
onf the nining of acbestos Ao being carried out noor tho villo o
Irobranapallie

Tho bost minerolisation koo takén place donz o 9 nile long
gono oxtonding from Bralmampllo to Idngnls alomy tho Upper contact
of t-.0 0ill while at tho lowor contaet the developsnt of aokostes o
oporadic, This vill be discuoped in more dotail vhon thn origin of
cobostos 10 devoribed. isbostos {(Ghryootile) hao doveloped 4n the foru
of thiin volno wlithin tho porpentinon. Tho oorpentine gono vardes in
thiolmoos £ron 3' to 15! tut the nain acbestoo sono 1o confined whthin

2' to 3* fron tho eontoot.

Chrysotilo bands vary fron 1/4th of on inch to 3" in
thielncso and Lt is of croon £ibro mture (PlatoVll, Faoto 2 ).
™o irdividual voine are not of uniform width but thoy chon thickoning

onfi thiminz chich indleates that ehryootile hao dovolopod &ue to tho
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roplovosiont of ocrponting. Tha asbhwotos soio hap boon offoctod by
faults ao doveribcd in chaptor 2, The sorpentine osaociated with tho
atbentoo doponito fo of varied colour and toxturxoe Thy colour of tho
perpontine vary frop light yollow to chndes of greon and block. Tho
black colour of tho corponting 1o duc to obumlence of iror oxido which
in rovenled by tho thon ooetion otudy,. Thin peotion otudy of sorpon-

tines 1o givon 4in chaptor 3, ond tho DeTeAs 40 diocussod in Chapter 4.

Aotootea 4o genorally found within tho block ocorpenting
and within tho acb.ots band ooall ansules piceco of bdlack ocryonting
can bo obscrvod (Floto 1X 4 Photo | ) vhich could irdieato vat o
cryootile no doveloped Gue to roploecnent of cerpontino ard thooo
oncioca& piccoo of scorpentine exe tho roomanto 0f the umltorod
corpontiic. [agnotite and pyrito are ccooclnted with corpontino.
Undor poliohed oeoticn (Plato \X, thoto 2 ) tho masnotito io frooh
and tenio to toho idlenorphlc oharsoter. Few graino chey woll developod
farno liko cubos and roctangles while frrepular radm cith ons ar too
woll davolopod facoo oro poro aozmion. Fyrite occurs ap oooxroo
ouhodrnl ond anhedral graim. Both oognotito cnd pyrite doour oo

dioconbmtod ropineemm bodio0,.

Aocoodated with oorpontins are aloe fitroun carbomito
ninomls (ealeito and dolomito)s Tho filtrous maturo of thoce earbornton

indicato tnat thay aro pocudeaorph aftor anborton.
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In the Brahranapatle ores the andeatos cono 0 nearly ono
wetro in thiecknoos and 1o cudo up of murwrous oross fitred chrysotile
velno varying from o niouto slse to about 8 en. thick anaotemoeing
threush tho cerpontinous doleaitio licostons. Above tho oerpontinsus m};
aontaining the asbentos fo dolomitic ligentore. Tho dolonitic lirastonn
i foirly raoodve but 1% 15 conetines moro firnlls macoise Doddod.
Ito thiclmeso voricd froo $ to 10 motoroe. Tho dolomitic lincatone o
guecoofed by o cordca of blocly chalcs which in tum 40 ouoccodod by
dolenitio linmestano. Dlon of tho leaoed arca of tho Neddy Ackootes Iine
io choeoa in £i0.9 which indicates tho above coquonco.

11010 AID BITFRIOTATION

The mopadcd pothed of nining: at BErohranapallo 1o to go
alon; tho dip dircotion for o cortnin distonco and thon to ralo otriko
galleorieo at o rosulor intorval. %ho undergreund cater problen io
colved by pumping out tho wator., The nining cohcee of tho Roddy
Achogton Dine 4o ohoon in £ige10.

Tho aobantoa toardng rock 1o broken by explocivos and 4o
tramportod to the curfmec vhore tho asheton 4o oorted by camial
lobour vith tho holp of herror and hnd,  If tho oobooton £ibros aro
omllor, taking 1t diffioult to cort by hamzor ond hand, tho xoci 4o
crunhed with hommer ond oobenton 40 goparatod by cieving. If the
fitreos are otill omaller, thoy aro peundod along wth tho atiached
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ook 20,0 and thon ninoed odth wator. Tho lightor asdantony Litres

float over tho wader and are coporatod sith o olovo.

RADITG

The corted out asbeotoo is pradod cccording to the £itwre
longth into Ay B ang ¢ gradess Tho prodo oise and the approxicata
prico 15 given in tho follewins tablo: |

Orado ' Pibro length ' Prico

'A' apocinl ora thon t" Rs 84,000 to 10,000 por ton
e 3/4™ to v By 6,000 por ton
3t /3% o 3/4" B 5,000 por ton
¢! looo thon 1/4" s 1,000 por ton

o capiren fibre longth ovor rotovorod from thio orea
wao 7.

ho recarvep 0f all the grodoo of aobeotos $0 o longth of
3 mileg olong tho otriko and one furlong along the dip aro of tho ordes
of 2,350,000 tonn,

ORINIV OP ASHNST03

Coulson {1934) whilo @iscusoing the adbootos 4n the Coded
dfotriots of tho Mhdres Propidene; congluded tnt thy aokootos voins |
fourd in tha gorpcatinised rasnesian Venpallo lircstons oloco to thotp
contacst with intrunive dolorito oflln m& thoir origin % the hydrothomal
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colutions aooonpanying the dolordtes, Eo furthor montionod that tho
firot offeot of tho inftrunion woo tho formtion of carpontine, tho.
hydrothomal solution asoicting tho reootion botweon tho dolemitic portior
tho magnosian idmootone and the oilien with tho additiomal formmtion of
ealofitc and 002 am tho pooond effeot, porhaps olightly latery coao tho
ponotrotion orourd ernoto in tho oerpontinised rock by tho corpentinicing
tatero and tho dopeoition thoroin, wridcr procours of tho ehrycotilo
agbestony tho voin fnercaoing 4n thiclmess pocoidly Wy partinl rocolution
of tho corpontine bordoring ficourcs. Sho fiscures ond fraoturces in tho
licootono woro forned duo to heat of intmwoion. Othor cordlitlons boing
oqualy cagnosicn ldrrotones havo o hottor prodioposing influcrco for
tho mm%m? of C.o Chrycotilo asheotos than deloaitoo.

Poldcrvanrt (1950) o d4cowsed tao formation of
oarpontine by dolerito intrucion in dolonito, Ho cugpested that o riso
in tauporaturo in tho dolontto rosulio in concortmtion, alons bodling
planeo, of vadcse wator which diocolved matcrinl from tho Golomito ond
gove rioe to coturatod aguoous oolutions of ecaleiun and cognooium
earbomtos and wilien. Bubnoquont coolins of magnociun rich fluids
rogulted in tho exyotallication of Chryootila.

Anotkar typo of contaot offcet of dolorito on o oilicooun
dolomito can bo tho formation of {oronterite ard calodte ard the
cquntion for thic reaotion oon b wriiton ao follows:

zcam(cos)a © 2810, > mauos * 13, 010, + 200,

(aodonita) (811ten) (0aletto) (Forotcrito)

of
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Yordotordto will cubnoguently bo eorpontiniced ot lowor
torpomturos and acheptey @11l bo found by thn reploccuentof tho poooive

eorpentine catorial by aqueouc golution.

In Puldvendla orany tho dolordto dntruotion o not ocsuccd
tho dovolopaont of olivim (for¢otorito) oo 4% 1o not oboarvod in wry
thin oootion of oither sorponting roock or eryotolliced dodemito fron
tho eontoet nor the sorpontine chowo ony oharcetor vhich would inddeato
tint it 1o pooucanorph oftor olivino, fhroso the posoibdlity of tiho
formtion nf olivim dus to ocontaot vifoot end the culoequent forcation
of vorponting in this reszion o o mlod outs It apucaro that tuo
wator vopouro urd othor hyGrotharcal colutiors, ohieh wore intreduccd
by tho dolcritfésintrudion portoated through thy dolonditic lirsotono
and thio eo.cod toe davolopmont of corpontino whieh laser on woo
roplacod by Chrypotilo aedcatoo along fAcourco ond fracturco. Honeo
tho dolorito tas tho cource of the vator vapour and othor hydrothornal
aolutiono.

Anothoy interaoting fonture which hoo booa nled nontionod
carlior 1o tho predooimmo of $ho pobeotos comd along tha uppor gontaot
of tho oill an copared with ite lovor contnots %hio can ko oxplainsd
on tho baoic of tho difforanso in thd contaet offoot on tho roold
vhioh overling and unforling the intrusivo bofy From o me%a);mmg
igneoun intmoivo, thy vatcr vopours ond Rydrothormnl colutions would

hvo o tondcnsy to cavo upiard undor thy influcnoo of pregoure
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Gradionto and honoo thn cauntry roclo which overly the intrusive body
would to noroe effected by theco vapours and solutions as corpared with
thoze vhioh undording it. |

Carborato ninorolo vhich are fount ascosioted with thy
serpentimo and aobeatos are of coconfiary origin roloacod durdng tho
ehango of Qolawite into asbostog, Dagno tito and pyrito ohich are found
aocoeianted oith ashastan gnd cerpontine appear to ho of hydrothormal
orizin introducod into the country moek froo the rasmatis coures ao io
indleated by tho orn oioroseopio otwlien.

Baryten oocuro in thio reszion ao fine £issuro voin
doponits nlaxg; the fault soncs vhieh traveroo the baode 0ills as will
ac tho Vempallo limsotone. Mults ot villages Ippotla ard lopatamutals
kave boon ninoralised, Barytoo voin ot Ippatls cuto acrecs tho locor
dolorite oill ond oloo Vempodle iircotonc. It dipy with an englo of
80° dua 1,847, 1.0, oppomito to tho Adp &rootion of tho Voopalle
direotoncss  Along with boryto,caleito, quarts and oomo oro ninoxmlo
( Dagnotito, pyrite and onloopyrito ) aro nloo ocen. In Ippatla rosion,
tho nining of baryto 10 abondonod due to tho poor quality of boryto ond
0lco water hacordo Guring miningqPiaG X , Picke-\ omd 2)

Poliohod ocotion otady of tho org piucralo ncovoioted vith
barytos 1o deserdbod bolow (Plata X\, Bnoto- | -)
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CHALCOPYRITE
Chalcopyrite cocurs sparodically in omall emounts, Quite
often, islandoc of pyrite are obsorved within chalcopyrite. It takes
gooa polish od chows high reflectivity, Ite bright yellow colour,
wenk anisotropism and vonk birefloction are diagonostic. o twimning
is prosent in any of tho observed polished sections. Yollowich groen

colour is oboorved undcr oil immersion whon nicols are crooacd.

FYRITE
Pyrite io the noxt abundont ore mineral. Ilost conzonly it

ocours aaA Lina rectangular cuhecdral groins disgominatod 4n karytos

or ocoapiomlly as islands in eholeopyrite. Hardneos is vory hisgh ond

takes moderate pglish, It displeys palo yellow colour, high reflocti-

vity snd iso:roplam in air, tut a distinot grecn anicotropicn in oil,

COVELLITE

Ooours as thin £ilmo along the borders and frectures in
ohaleopyrite forming rims around chuleopyrite. Ito deep bluo colour
vith a chado of slight violet tint, cnomous anicotropiem with reddish

orange and reddich brown colouro, and otrong bireflection are diagonostic.

TEXTURIS

The folloring toxtures are oboorved in the polished soction.
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REPLAGE IR QNXURE

Chaleopyrito hao roplaced boryto sparodieally and fomz
ohapoless mgces. Tho veino have unmatohing walls.

AUTOMORPHIC REPLACIMEIR
Pyrite which replneod baryto chows woll dovolopod

- rectangular formo giving rics to sutonorphic replcocaont toxturo.

IOLATD TEYCURE

Iolondo of pyrito apucar iu okaloopyrite.

RIl? DEXTURE
"Tho formotion of covoilito arcund chaloopyrito in thin

£1lns o givon rico to rin $oxturc.

Mhodral erystals of pyrito oppear in baryteo oo woll ao
chojopiritor Suthodral ond anheGral pyrito 1o olco comions $ho

cmlacpyri.vte voinn ore Lrresular vith wenatehing vallo.

Barytos 4o ths firat to fom oand is carlior to the
culphidon. Iolando of tarytos aro not odbsorved in pyrito or in
ohalecopyrite. IRaryton io followod puccessivoly by pyrito and
ohileipyrito. ko carly eryotallication of pyrito than that of
ohaleopyrito 4o ovidont from tho followdmy pointo:

1. Zuhodral formo of pyrito in baryto
2« Euhadrol grains of pyrito in ctalcopyrito oloo.

~TI978
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A littlo ohort 1o obsorvod in post polishod oocotions whish
dc indicntive of rolatively lou tomporatures of doposition. %he
prooenee of chert has boan confirsod urdor thin section.

Tho 4lldefinnd boundory botwoon covollito amd shaloopyrite,
ond tho rim toxture ohowo thnt covellito hoo formed after chaleopyrito

as n reoult of alteration.

oRIoL

The origin of darytos in thio ores bno boon conerally
aceritod to tho intoroetion of two mlutions - naroly tariun colutio o
dorived froa tho trap and tho oulphato ion dexived fron tho onidation
of tho lircotono, Couloon (1933) omd Murthy (op.oit.) agrocd to thio
populor vicy. Coulcon (opsoit.) quoteo Mfho fact tint the majer ity of
baryﬁaa cacurroxces aro in Vempallo cholon and licactonoe or in the
absocdotod trapo io cortainly cugieotive that thens ohales ord limestone |
have o predioposing irflucace for tho precipitation of barptes,
Emotly olrdlar bacalto and dolceritos aro intrusive os oillo in tho
Tadpatrio, Wt not 1n ono oinglo oaoo barytes cas noted nagociated
vith thovo roolig®, Tren thio ho concluded that Tenpmlle limestonso .
ond chalen dave deon in part at leaot rooponsidlo for cone of tre
oulphuric coid which procipitoted tho baryteo.

Vo tho prosort outhor it appesrs that tho rain source of
tarytoe dopouito wan from tho Vempallo Lutrueiven oud tho nature of theo
country rooln did not havo much influonse on tho formation of barytoao,
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This conclusion 1o further verified by the stuly of

varytes depoolts at Vemula, nearly 16 miles due east of Pulivendla town,

(not included in the avea under investigation)s At Vemla, the barytes

deposition i not only restricted to the 6111 but also the overlying

Pulivendla conglomerate (Plate XI, photo 2)s So it can be concluded

that the solutions which were responsible for the formation of barytes

were gonetrically related with tha Vempalle eille. Ore mioroscope study

of the polished sections indicate that the formation of barytes, was

followed Yy the formation of pyrite, chalcopyrite and covellite as

indicated bolow ¢

Barytes
Pyrite
Chalcopyrite
Covellite

Hydro thermal Zone of
stoge alteration

AR




Deptt. of Geology & Geophysics

University of Roorkee

LIGR 0P REPIETOLS

Srthy TelPoliy » 1952 -

Bomiong He L. » 1928 =

Boweny e Lo ond
Tutﬂ.e. O Fo » 1549 =

Gﬂ\ﬂﬂﬁﬁ. Ae Dn = ‘955 -

cmlﬂﬂﬂ’ Ae Lo = 1834 =

Docry Vehey ROwHRy Reds
ond Zuasoan, Je o~ 1962 -

Pannor, Cs Ny = 1929 -

Tormory Ca Ve = 1851 «

Golthalo, ReValek
and Bﬂ(jchi, Qn Co ™ 1%9 -

Theoroticnl Potrology. John Viley amd
Sonoy Ino.y Do York.

Tho Tvolution of tho Igncouo rocio.
Princoton Univoroity Preos, Princoton,

Now Jerouoy.

ho oyoten 10 - moa - Haot Bull,
Geol. Boo. Auore Vol, 60y pe 439.

Daxydes in tho eoded dintricto of Iiadwoo

Prooldonoy. 3. GDS'I'. Vole 64’ Part I,

Achootoo in the aoded dlotricto of tadrnn

Propidongys Meae Gadel., V02.68y Part 2.

Rook foroins pArralo, Vole 3 ond S,
Lonsemng, Tondona

fho oryntallisation cf»bdaaltu, Anor,
JWQ 85‘0 Vol.. 13, ppb 225"&&50

Tho rovidunl ligmide of eryotallizing
eammn.  Hinore Mage Vols 22, pp 533%-560.

Bodirentation in tha Quddapab btasin:
“ho Ralava « Oand arcn, Rurnool 8ietrios,
Jour. Scd. aud Tng. Roscarch, Vol. 3, Pbels




Deptt. of Geology & Geophysics ' University of Roorkee

(81)

Grocny Je and Sono baoaltlo provineco, Oco. Chete ots
Poldmaart, Ay » 1955 =
Cozmoohin. Aotsy Vol. 70 pp 177188,

Croveny Ae Us = 1951 = 8ilicato analynio. Goorgo Alleon and
Urin IS4+, Ionfon.

Tyongary GeVePey Amjord 5411 ~ o differontiated dolerito
Vonmtrm, Pule .
ond Bamorjooy Be = 1964 ~ 541) fron tho odmlipal hillo, Orinco Biato,
" Iefig. in Reacareh paporo fa Potrolosy
&y offtecrs of tha Coologieal Susvoy

of Indin cditod by 1,V.0, furthy.

Iyers Lehells = 1932 = A otudy of tho cranitic fntruocions vwith
thelr acsociated rocko in Manehi and
Binghdbhum distriote, Bihar and Orinca,
Rooe Beleley Vol, 65, Pt. 4y pp 4890-533,

Jhammyy 1y Ty dtratigraphy of the Veapalle formation

anu!*m::'g: S.7s and

Phodtercy Po Do = 1964 - of Culldapah tnodne Jour. Ind, CeosSolds

ABsOey Vol ¢

Ringy Ve = 1872 = | “ho Radopah ord Hurncol forcatioms in
tho Uadrao Proatdengy. 2o, 0.3-1‘,
Tol. 8.

Reishmn, M8, and The Geology of the Vempallo lircotone bolt.

Vonlmtran, Nels - 1949
Roce O‘GCIl’ Yol. 78' P, 4




Deptt. of Geology & Géophysics

University of Roorkee

Tushiro, I, and
M} He o 1963 =

Dokongdog He Co = 1957

ety P B e 1950 -

Poldervnnrte Ae « 1950 =

a0y Mells o 1563 »

R0y SeValuy
Goxtaloy KeVaOelle
ond U.ls Boo -~ 1254

Roy Chotdhrury, Ifs Ke and
fomy AvKe = 15T »

(411)

Opipin of pricary baoolt magrao ond
clapoification of basnltie rockn. Journsl |
of Potrolozys Vols 4, Toe 1y PP T5-89

Tho Oxides of iron, alumiaiwz arfl mansanoog
in the Bifforential thormal imvestigation |
of clayos odited by Re €. IJichonaioy
M roralogioal Sovioty, London.

Gonnnls of anheatoo and baryteo, Cuddapah
diotriety Rayoloooern, South Ivdia,
Toons Goolay Vols 45, lo. 7.

Chrycotilo antcoton produced by doleriso
intruciona in dolonito. Coloninl Gool.

1ine Rosources, Vols 1, p 238.

Goolayy of tho arch arcund Pulivendla and
Vemula, Cuddopah dintrict, M.2cchs Thoolo |
(unpablichcd ) of 1.1.%4y Knavogpur.

Pramo cork of scdiontation fu Cuddapan and
Turncol forration of South Indin. Jour.
Inds Co0B0Ls AGGOMy VOls &) Ps 21-28,

0n tho ocourronco of porpentiniscd trap
ond tho aspociatod rocidy arcund Jobaty

Jubun 410ty !5dhyn Ehorat. Recs GuBeXay
Vél. 83 pte2y pp 485492,




Deptt. of Geology & Geophysics

University of Roorkee

(av)

Thornton, C.P. and
MtI0p D8 Do » 1660 =

Twmry P Je ond
Vorhoagen, Je 1962 -

Vaidyumth:m, Re » 1864 =

Veabang Ue As = 1946 =

Vonintrany He8. and
Tala Sundorang 1.0s = 1949 -

Toyotoky He » 1957 w

Tooty Ve Do = 1958 =

Chordotry of fgnoows pooitoe 1  Difforon-
tiotionindox. Atoves Jour. Soley Vol, 258,
PPe 664484 o

Igroouws ond Notamorphic Potyology.
Allicd Pneifio Privato Ltd., Booboye

Ooomarphology of thy Cuddamh Basin,
Jour, Ins Ocooods AOCDeg VOle 4y PP 29=30.

A choniail nnd potrolozionl otudy of gono
dyko roclm in tho Prosondrdinn

(Cudtopah tropo)e Proo. Ind. Aeade Sois,
Tole 23, Oootion Ay pp 34T=378.

™ Goodazy of tho Veopoldio licoytano

bolte Rote G.s.x., VYol. 78; Pts 4o

o9 carbomto nineralo in the Bifforentinl

thorzal Avootigation of olayo cditod by
ReCy Inokonniog Mineralogienl Sooloty,
Ionéon.

T potrography ond potrogonoois of forty- |

Folght fiowo of Doscon Trap ponotratod
by bdorinzo in Uontera India. I:aﬂ.._ Inot. Gd

Infe Trondey Volo 4p Mo Y pps 156,

i




5eptt. of Geology & Geophysics University of Roorkee

{v)
Yoder, Ha S. and Origin of Jaoolt Magmast An experimental
‘i'moyg Ou Do » 1662 =
Study of natural end eynthetic yook
aystemss Jours of Potrology. Vol. 3,

Toe 3, pp 342532,

WHE NN

o,




PHEOTOGRAFPHJI



Deput. of Geology & Geaphysics - Unaversity of Roorkee

PLAZR - 1

Moto = 1 Pleld photograph of Vempalle limestone, ehowing
Poabbage Mower® like struckure. Locality 23 miles
from Pulivenilia on Pulivendis ~ Idngela yoad,

™hoto « 2 Vempalls limostone (AR/71) showing bended
struotures
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Rats - IX

Mhoto « 1 Stromatolytic charaoter in Vempalls limsstons.

Paoto - 2 An outorop of Pulivendla conglomerate.
Ioaality ~ Village Lingela.
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Moto - 2

lase « IX1

Mlivendia corglomarate showirg well rounied

mture of the conetitoent pelbbleo,

Oross bedding with ¥ain quarts velne in
Palivenils orthoguartsite, Iocolity-villace

Tingela,
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Plate = IV

Moto = 1 Ripple marke in Pulivenils arthoquartsite
4n Specimen Noe AP/134, '

Photo » 2  Minor anticline in Vempalle limestone,
Iocality - near village Ippatias,
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Plate « ¥

Boto « 3 Minor folding in the limectone band.
Ioonlity near the village Ippatla.

Photo « 2 Photomicrograph { X 50 ) of dolerito showing
harringbone structure in dugite,
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Plate » VI

Moto ! Protosimrograph ( X 50 ) of Plorite ~ gabbwe
showing graine of olivine surrounded by augite.
Olivine grains show presence of cracks along
which smgnetite has developed. .

Photo - 2 Photomlcrogreph { X 50 ) of epecimen No. AP/234
(dolerite) showing nltaration of sugite into
hornblende and saussuritisation of plaglociane.
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Flate - VX1

Moto -« 1 Photomlorogreph ( X 50 ) of doleritesepecimen
M. AR/240abowing opnitio textiizes FPlates of
sugite enclose disoriented and icolated lathe of
MOUM.

Poto = 2 Seme a2 above in mpecinen o, AF/25T. Plagioclase
graine are highly sausouritised.
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Plate - VIIX

Poto « 1 Photordarograph (X 50) of tanded aerpentine
corbonnte rock in which dhe cerdonates {(caloite)
shows fibrous texture,

Photo « 2 Black serpentine with thin veins of chrysotils
shoming arose fidhre struotures.
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Flate = IX

Mot = 1 Yein of olxycotide achootos with angular
gradve of kloek porpelntine.

Photo = 2 Photomiarograph (X 50) of e poliched seotion of
sexrpentine in reflected light,
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Plote = X

Photo = 1 Adandored bexytes quarry néar village Ippatla
The baryton 1s ascooiated with Vempalle nnu;ono.

ot « 2 Came a» above
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¥late - XX

Pow -1 Fhotomicrograph (I-50) of & polished section of ore
minerale asocciated with barytes. Rihedral crystals
of pyrite appuar in harytea. At themargine of
chaloopyrite covellitehas developed,

P » pyrite
cp= chalcopyrite
av= oovellite

Poto « 2 Fulivendla aonglomerate with durytse
locality - Vemala,
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