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~tk7 R01)Ud^x I011 

The Snvoatkotod rrc to ooiite in PuliVon81t lu of 

0u6pth motriot, in Mdbra Pracoh ( .. 1) +ttbin lotttudo 14024* 

to 14°38' # and 3o itnon 7O5, to 78°15'. 	0203 forco l ct of the  

Su oy of India topo ihoot Lon. 57 J/` eM to about 40 curo oik,o 

in o ont. 

F!tA1 0' Co rnXcATI0 ii. 

pd1vundZas tho brad quzrtore of the taluq, ua iiazcd to 

all other toportmt vmowithin the ajotvict 'ter t ocon+l olcoo but 

wily ro 	blo rozdo. 2ho notrcit reily otAtton to D64oruzra ctioh 

Uc on d -Eater► ]fin c 4 it to 4th :e. from Pu Uvcuzd1do Cuddapoh  

ri,1,r p otation 3o 72 t, foz PulivcM1 b rte. 

I 

^tea onnwl rctnbU is 20.25 won and tb cirmu.l MA50 

of t=pm atzro v':rioo frorn 40° V to 70° I? vthilc the szzzIzn tcpQrckturo 

In au= It around 1.150 P. 

SOIL A AAa VMMA^ r s 

faro io a Cam crnwoity of grcoa vc„"otattan. Moo: 

roil, htoh in a c3theriIt product of tote the uoivcj it very fortilo. 
of 

i crismt an the pooaibfltt of coeco3ful Q tivotiCn/Citmr 

fruit a  (Ch u) a i 6mpoa two proved mush O trro"i 9 	dy 4a Cul- 
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trrate4 in alluvial areas 

aroundwta, ohillis eta., are vest' commonly grown in thew 

areas as t ae Drops can eaei1.y be grown even in areas of doubtful 

rainfall. 

PiJJYIW17 IORTC ** 

The first authentic work is by Willy King (1872). He 

mapped the area on the scale 1", e 4 miles and distinguished between the 

Lower and Upper Cuddapaha aM Kurnoo].o toad on major breaks in sedi» 

mentation. fiowiver i  he tailed to notice the asbestos and tutee 

occurrences which are associated th V spans limacton e. 

During the early 1920's, the G.8.I+ deputed A.L. Coulson 

to study the occuzemeoccurrence of barytes and aabestom deposits in there areas* 

He mapped the area on i" in 1 mile coals and described the geology and 

ea teatoa deposits of the area (1933, 1934). Krishnan and Veakatram 

(1942) aloe worked in this areas  but did not suggest any thing now 

about the origin of mineral depos its.. 

Vembann (1946) described the petrooheaietry of the basic 

dy1we and sills that are intruded into the Cuddapsh rooks. 

Venka 	and 1asundarea (1949) studied the Geology of 

the Vsrnpsfli Limestone belt. 1urthy (1950) worked on the grneeie of 

asbestos and barytes In this region and came to the conclusion that the 

former was due to contact metamorphic prooaseeo, err as the later was 

the result of the interaction between desaonl ing barium bearing eolutio l 
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act ccoondtnj c ph to nab Bator. Rio (1953) ,cats In thla aria for 

)ita L,2ocsh« `haaio. In rocunt years offtocra of O.b.I. art AnMw  

xdanb Oo t., E pro bcon vorktrj In thin rea on b3rytoc or a boa#oo 

n ox sat1,on and far tore aoncinto =Wy of dotaillod s ppmnj of 

ntn'almod aanact but tho rorrulto of invotttjcitOn oro otiU not 

pub2 ,a . in 1954w  o o pociiun 	bO1 on "Cuddapnh atn nz4 Ito 

q" 	t3" wtcr the aunpiecc of the Zr, : ;oocaI,onoo 	ociotton. 

600cral btorcotin papr store contributed In thin cjcpoo9 ► - a'it of 

rrhtah 4tho pap= by Iumo o  Oleo and &o (1964) Vaidpcu dbhn (1964), 

1v  uezr and Thdtoro (1964) cro r h x stioni . 

Pt ]41 izvomt tatio  aro glad Out for a pontoa of 

tong yo rdunin JcnuQr7 1969. Roprooaut t.Ivo a=ploo of various 

Ut11010Lt031 ibrtion3 woro oalloatod for otu1y In tho laboratory0 

motion otu8y of I oia ttn,00 rco , lootunco, oorpontinc3 and  

otritr quz r toitea In mod out and doacribod in Chapter 3, 

liar boto ro * tea frcn a4patri *ill and on Pr u 

Lo,cr otU in Vcopaiioo are ehcica1Uy emayc d uatj tkm to4om utbo& 

of ailicato azxiyoio, eta tho ctta ical corpcaition C.I.P.7. aaxo and 

ftIciit v]Uaa nra OCiaulatrod. IJttb the lip of vc t Lion,  4irn 

tho trana of Uforontiotion in th odpatri sill la imotI atod end 

an attempt hn boon a4o to 4iaaca tho potraoozco#a of btOto moan 

and th n aturo of parent r► 	In ohp to 5. 
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Pew limestone specimens are also analysed for insoluble 

residue, Ono and $gO and the results of analysis are given in Chapter 2. 

Differential then l analysis is carried out for four 

serpentine samples to get a more reliable intcxiaati on of the mineralogy 

of these specimens as described in chapter 4. 

The ore minepale associated vdth serpentin.e and tacytee 

are studied in polished sections. seed on this and the field obser-

vation, the origin of asbestos, 'testae and other associated ore 

minerals is described in Chapter 6. 

ilbmwer possible, quantitative data are substituted for 

qualitative descriptions as the latter m ► lead to erroneous conclu-

sione. Par eisrnple, while describing the petrography in chapter 3 the 

modes of seven basic rocks are given. Sphericity values are determined 

Year 143 pebbles of Pulivendla conglomerate and with the help of this and 

other sedimentary data an attempt has been made to determine the 

framework of sedimentation in chapter 2. 

gE0M0RH0UGT t 

The Cu4dapsh basin in Peninsular India occupies an area of 

about 13,500 square mileop in the southern part of And 'a Pradeeh# 

Rooks of Cuddapah and col systems occur in the 'taus, the former 

occupying two thirds of the area. The basin to eurrounded by the older 

Arobean roots. 
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The Cuddsp&i basin contains ]oaa r f l,d and faulted 

seivintary raoI of tied Ii1 hla*j which bars b., n subjected to 

upitfte and dena*datjon The Reoaarphclogy of the O iQdai*h bw.4n lase 
been die tussod by Vd4anadhen (op. cit. ). HO d Vid.d the basin into 
se ?on geozorphiu sections bated on topo ,pbic differ moee and found 
that the dltA'o nt landforty+ are obaracttwised by %rpica1 drainage 

,patterns, 

The Cuddap&i rocks can be divided into two, groups nm.ly 
Lower and Upper Cuddapabe on the basis of a ]arga break in *ed nta-

tion An between. 

In tarsaria under diecu*e on, the rocks belonging to the 
IIpsgImt and Ch li,  series are found as outlined below 

Zatrualve $IDA 

'►dpa tri Males which are OkaoriU t 

(wren) and terrzug.neous (red) with 

is a'oelou4ne of sinestones.. 

Puliyendls cuaxtaosc sandstone 

Palivi*4la conglomerate 

Ves*il. lineston.swhich are at tine. 
nes*an end i lice 	, containing 

intercs3.atjo of ferrugenous $WON. 

Papaghr3t series 
Guicharu quartaites (Occur flirt rr 
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The strike of the Pocks of Papa h ni and Ch!ysir Movies 

of the Cuddap®h "atom lbeute round in the form of a bow as it is traced 

trot Vempalli to PultYendla, being first ,W« ,L. then' f and finally 

TALI' . - J•  

T 1PQ RAP .,W 

The evolution of the present topography is largely 

by the difference In the resistance of the rocks to erosions Hence the  

geomorphological characters of the area an based on the lithology and 

structure of the rook types* 

In the present area, the veepal a limestones along with the 

biro sills are fairly conspicuous because they form dark 30w 

, ridges doh are r rked by brown coloured soil and thorny shrubs. The 

vempni .e 3imecatonee have gentle dips ranging fro n 1O°-20° due north 

east. The ridges according]y have a low dip elope towards north east 

and form escerpasnt opposite to the dip direction. The grills of basic 

rocks in Yanpallen along with liatonss for a otngie unit. 

The height of Vo ridges generefy does not exceed 200' 

over the plains, The highest hill present in the area is 1250' above 

sea level ithich is situated 2 cites south of Ttngabor  while the plains 

stand at a height of about 900' above sea level. 

The faults which have dislocated the Verapalles and the 

Pulivendlas have cofpiouaus/on topography. The disioostio. at 

ippatia and Ohimiakudsla villages  have resulted in the di continii1 
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df the strike ridges as a result of which a large discontinuity appears 

a mile mouth of Ippatla while a low land app's S.E, of moils 

Palle. The Valley south of Ipp tla bar a width of about 1,000 yards. 

ilea form the low large and are Beldam exposed except 

along the a4iah cuttings or in the valleys. They are often covered 

by alluvium, 

Pul ,vindle► quartzite, being more reatatantp stand as 

ridges, but is seen od7 at few places an thin outcrops. 

The mils+ that intruded ¶Iadpstri chaise stand prominently 

as awl ridges. The three L.W.. trending ridges, one of them one mile 

1t.I.W of Pulivendle, the senor d half a mile West of Karapadu, and the 

third ens and halt wile NJE of PulivencUa, are nafla of the Tsdpatri 

sill. They have a height not exceeding 950' ebov* the sea level i.e., 

about 0' above the plains. W•] . developed ooliitn&r Jointing 

producing haxagsnel blacks is common in these r 4ge.. 

The strike of all these hill& in more or less parallel to 

the general strike of different lithdlogic unite l.e. f WJWai SSE and 

thus tiara a' be called as strike ridges. 

emu._. z~! _- 
811 streams out across the ridges, few of which flow west 

ward while most of them flow roughly eastward. Some t Smut the rivers 

take the advantage of fault some as seen near the villager Ippatla. 
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''haro la to 'tom rlvor proant In *h0 QVM o A pmt, ,t 

loko Aa won about 2 or 5 fur1onjo coat of th vLUt jo 1AWMIG a 

1, i O 	precont t t fc•i other places in htch rain t3ter acei. 

In 	r. ' acoon, Thoo pond.o Cam', dx7 in i aor. l0 dofinito 

dz'trgo pttorn Could bo tabIIo)B. 

Both ocbniooi 	chi.t rpco of tzethrin to coon 
►o o 1+ riG000 of boio in't*oiaoo an4 Wt olio Ztcootonoo 

an zzkod by bron oo1•ourod coilu P. is aif0 oh& * nra infix jolvo 

into tho vs ] o and "adp t otoo o3thibit opb row► othrinz. 

Ctoa1 vcathrin,,, in chotrn by 3ncotonco0 8ico foa3 tho lr 3►izrj 

aMD oftwo thy or4 not r0acttvo W =athori;a 1couft and n od10 
a 	• 	• 	t* • 	!M _I 	* we •! 	I i {w' 	F~~ •r '~t 	r a✓tl 	i 	i c rr► yr• r 
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GEOLOGY AND STRUCTURE OF THE AREA 
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I3 	 Y 1. i C1T0TJflfl to n,,n7 ,AS3l' 

mo 	 ci0ccorijon oZ t io CL~f ftpnh ►a! 
o ( vICri by iattj (op. CU's) tihich in  tic  

ticn Ccic 
	C1. .wo ■• 	y y+ 

	

Uppor Cdr (2,000 Leot ) 	, 41 rak a ■ 'M a 

t7hi1c3 

	

(3,40 feat) 
	

Ofllfl 

	

(10, 500 c c 	( ova 	t tco 

(VCnPO.Ue Uc,c3torzrn cm o too 
(4,900 toot) 	(+ u1ob. a qu ta^ c 

arr tine 	rzit  

ABM11i •• 

 

	

0!B 	4~t73) CC t 5 x S 

ff3 flt ± CQ th1C aka 	Gmup3tz2y 	OX4 

Up Oiih,, r xa 2t, x 	cp a as braah in cc41r tuition 
*nbo ooz3, 
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1a 't'*o Fm nt arms onlytb roako bo rinj.nj to t 

Lapbnt and tho Ch ofr dorioa 	found and tho o Quo ouW.n4 bolota 

Ta& sp trt of a - 6h 3o abidh two cb1ortic and 

forzrjtrwuo ci.tth lntesoa3tiom 

of 2*Otona3. 

Lkz1ivcnt10 o 	— Co 	oxa:a and qu=tr oco 

c ndatonoo 

v4IO of o - 	iatorto rhtch azo it ti!ac3 
r2 noo an and oi11co ao, contain-

1.n into xakitiana of forru Jinouv 

1 p hnt mri 

Cu1aboru otrjo- COVzum ratco and qu toitoo 

(cur £urthcm tot trdo south of 

the in ooti atoa area)  

uconf t* 

1D111ftX me 

The proves outbore1z iud 	(op att) and Coulwn 

(19 3) did not aeajnica rt jor unoonfo .i7 bat con bpetjhnt and CChoyair 

cori+a, but tha pozaiatant cox1oiorato haricon with ooU mod pobbioo 

paints to On uaaonfomtty, The dipe of thh tca canoe do not vary awh 
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thiEi rap anU ; d 4 cmtLmity., 

culohoru co r,1=0rato and qaart,itc rr 	fo= tho b300 of 
tho Cut ap:h iroco of roOlw and ho w ontoob 4bovo tho Aroba ,, 

acct px' nt in th oppod zro but ,cam £urtbr to rdo tho couthe 

P4TjZ 24P 

In 1e3 crca ut1c inoot1p1ton tho Vim' Din go rt1 

,ft= oanLec i roundcd bih1, and tbo r toportphia oxpxanaion 14 contourod 

appozmao czd coo tai asuy to 8r r2; gran c:c3thcrin,, rn a thai c wi4 

aCrAc3go, T'ho Vc3pQUo atnrjo oonttoto of do1oit,o, ohort and td 

atone pith bath of cnndntor ,o and qu taitoa. Ibo i3.k of tho foi do i 

10 dolt ito but ohcrt and OutOnoo orro rc tca r intc?boddod with 

do1c tto. tDt1cc oalco occur ac 1nt 	lat3on in Vc*.,.p d aiioton ci 
toro p3rtioulariy in tho uppor r, boro of tin off . Theo an a3ca 

in uratod and oopct. In tho lc(z t o~c'boro of Via V pail o ado 

of gw'tolto an dovolopod t7hich dicato po rtodo of anon uoo codi-

tntationsa icø cub, 000 mood the Lcraer olhi and "ht other Uppcr ci,U,, 

)iavo intruded in tho V ,pah2cn and tho d000riptian of the ao ulna Ia 

,Avon ,latter in thin c? p . A1OnJ the appear coat ct of the boar aiu 

on of coboctea ha developed o tart:t zj from couth of Drolt ;p3hbo and 

cztcnd izi fwthcr narthocot of X1,etnutf 1 r 	V occuronco, origin and 

ccone4o I pur' r to of th000 do 	to bye boon dcelt in chapter 6* The 

cuocoanin In 7 apeUce an OWMVod in the Aold i0 ,;I In bob c. 
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MUCOus l *atone Contains much e.ilioap Moetly in the 

amorphous toxin ani is recogn3.eed tac chart. The ei.lioa often occurs as 

alternate bando with its oalaazeous counterpart. Such varieties often 

show concretionary structures (Plato It. Photo ,1 and 2, Plate II #  T`hoto• 1) 

t?iee1zeotvhhvaryfa2om.to3matorsandtbeoeererobab1yhe 

result of diagenetta proceonee when the precipitation hip taken pie 

around a nucleus rah any have been a sand particle, These have been 

various ly described as "algal *truaturee", `'cabbage fl wer' like structure 

°concentric atruoturea *to. It Is yet a matter of controversy as to 

whethar they are really algal structures or not. Jbanwar, Rajurkar and 

Phadtare (op. sit.) p.51, preferred to call, them as preudolgal. 

of ue arca. 

In the present area &iiliaeoue and ferruginous lineetones 

occur vary locally. The limeotonee acing east of ! tdipenta, south 

of the Upper sill., are of this type* On weathering, they give rise to 

yellovz ochre when the calcium carbonate and silica are removed in 

solution,  

Goitio l estanea are mainly calceareoue and siliceous  

with col tee having radial as well as concentric arrangemant. They 

sire probably inorganic In origin since there are no indications of 

life in the Cuddaya . This is also a very local +00ur'aren +cam. 

'Thin ceotion study of these rock is given in Chapter 3, 

Proia twee etu i as it is cloar that the VonUe limes tones and dolam.tea 

cousin c uzute and alert with recr7etslltsed calcite and dolomite. 
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The present sum boo amlysed r Vempalle limeeto tee from 

the present area (*1/55, *1/69, *1/61 and *P/51). Their average chemical 

composition Is given below: 

It olab3e residue «. 	... 	11.73 
0*0 	... 	I.. 	•. 	36.48 
0 ,, 	*** **f# 149? 

'Based on this chemical composition, it can be concluded that the Veapa].2.s 

limestone,, are nagnoaian rich with considerable amount of iepurrl ties and 

hence may be Qel.3sd as dolomites 

Jbarnmr, 	urkar and Phadtare (oil. cit.) VP- 48-49, Wed 

on the chemical composition of the Tempalle limeetonas, have also eugges-

ted that the tit "Vempelle Mmes' " be replaced by "Vempalle dolomite". 

"JLIVMTA rM E 

Conglomerate s- The lower member o S the ;rulivezA a stage 

Is represented by a quarts pebble conglomerate with pebbles ranging from 

2 rim. to 10 cm. embedded In a fine grained quartacee maw which iseo 

times terruge 	(Plate no Photo. 2 )1  The Pulivendla conglomerate to 

not persistent all along but to wesent onV around the Village Lingala 

from ire it g hee out towards Wit. South of Absahaanappalle village, 

there is also a thin outcrop in a nulish.. 

Few conglomerate specimens with terrugenox matrix have been 

polished and studied under on microscope, it ene found that the hematite 
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pz12y z+oplaood the th$oryptrni1ctr s=ong► floplaoos rnt of tho oonont 

by hoc Uto ho g en riao to cos• nt t ntu ro. Thun, thin fomksewta 

a ►tri t +tea &odvoe6 later duria dintjoucic0 

(PAoi ID 
Tho pebbles arc conc ur oU roundo&/cam arc cotly c8o 

i 
up of Wain gwartc1, qw3z'tntto nod abort dorivedtfrom tho t orioaEo r4 

ab3bly also fee the un8orlyinj Ouloheru and Yca;aUo ctjoo. At 

plaoeo tho ohort p bblco o?roi colitla otruolurcw and thoao coon to .avo 

boon dorivod froti ĥ, 3 ohartit Lion of cr*ijin3l voapillo oolitio 

11i ootonoo. 

ho apbarioity valuoo for 143 Aobbloo arc dotorrainod. Tho 

avow Cpb ricity 10 0#746 and it IO3 botoon 0.18 to 0,97. out of 

thcoo 143 pobblon, 114 prbb*oo b vo ophcrioity valuco b1jr thn 0.7. 

Tbl.o cell rou dod nturo of the pobb3oo ptinb to co a veil mra 

hintory of tbo cd1zont. 

LITAn''r9E F3AM! BStt ;t  ' (o THOQuitn z 	i ) 

?ulivcnd3 q,u rtacoo c ndotano oclioo the quarto pebble 

ooxalaavrato at the places cUed obcroo. It to about 15 to 25 txtrco 

thick and ho a nricu tbioknoao of about 30 notroop, math of Wctla 

It In a fine to tadreined veil carted omi1otono foM coil rounded 

ono. Quirta in the =in contituont of the roc:: and the cat rit In 

Conoraflr oili000uo vhikt torru3an ►uo ratrin in not unto n. Oy coo 

bbl, ooipaot and broiniob roy in colour. Thooc qurtceo.oandotonoo 1 

Cozy dipo rar;LziJ frown 25° d o ms4E (near the viik c CbInr sudn]a), 



Deptt. of Geology & Geophysics 	 University of Roorkee 

•fit 16 too 

It exhibits sedimentary features like oroea bedding and ripple marks 

(Plate SIX'  Thoto•2 and Plate IV $  toto.I ). Current direction as 

measured from the ripple merks Indicate that the o" ent wee flowing 

from NSW direction,, Thin section study (Chapter 3) of t ties sandstones 

Indicate that the rain constituent to quarts with little amount of them 

iron oxide tiles Felspar+ are practically a'#e ent. The consttteatØ 

grains are generally well rounded and well sorted. Nartz grate at 

places Show authigenie growth, These sandstones are named as orthoquarz'» 

i#ee berme more than 90% of the rock is composed of quartz grains and 

matr3.x is less than 10%. 

TADPATRI STAGE 

The Tadpatri stage which lies cozaformab]y over the 

Pu1ivend ao Is a drina4 ahaly horizon with intercalations of limestone. 

Unlike the Ril.9.rendlas, tkey are quite persistent and are traced all 

hro%b the am* 

These ogee being *after, 	fox low lying areas and on 

plains they are weathered. xposuren are uai4y seen along the sale 

cuttings. 

The ehelse in T dpe 	have been Intruded by a thick sill 

(fadpetri Bill) which ewe as a low ridge. This sill has been 

described :tam in this chapter. 

Tadyatrie have the sa=e dip (9 0p to 25D duo tTS) as the 

underlying foratlonc. 
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' ► vppoa of oh ico bra t4n1i roconioe4 in tto34 t '1y 

Motes 	red o .c3. Tho grcon aalcu rob MMU3 o+m their colour d%a 

to t2 ► oblorito o14.e Is prwmt In ca &z os Thooc ercor. ado atvo 

a nopy fool on frooz curfacoc and the othor iinomla to be found In 

"htoo are uoaovitc an quarto. In t iOp '.fit coioti'I uout rain3 arc of 

cult oleo c4th no proutnzt boddtrvj and ore bettor tort cd ao allWotono 

or 	atono « Ths red OD1OuX Od alc o arc t inly forru onou.o. hcr 

are bettor loninotod and oloaved tb= the arcon o?ub. !hy o*c;~ , 

altcx!zt to ludo an thm attc nottono are conottcoo vcry oloDoly 

oir aod. Both Seca and rod o loo oboe biscuit ¶iccIt►horin. They oko 

o ibit ocdicntcz fcaturca lik* ohrin,o cracks and pafCOott pO 

noouo i2o2or=tiOn. 

$d171 O_p9I _Lffi :? _Z OIA11"  

Thoro arc only a .tc caaotcno ltmocis in ohslc and they 

arrc only of icoal occurrence • They arc find cratned oandtoneo 2 a 

conetituont craino are cez,ntod tr Screonooue cat . Soto of 

iron azdo are often prozont htah ohm rcjular to random oriontatton. 

Tam aro o Pcn thin, but poraiotont 'fin of limotor 

In dptrt 02n1oe anal Cara coen north of Cbirmranjapur. , roddattudale 

+ate. They arc thinly bedded and an of 000auo in nature with tuch of 

chart. 1 ur ouch lxooton3 b3ndo arc riot in tho ► ppad area. 1U 

MOO on thin bandy oaco$ the one tint to found north of Cbi ran 
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gapuram. This band to nwiinly niltcsoue limeotone with a thicknese of 

about 10 meters, Certain "peeudoa til. structt " are to 	in thin band. 

Analysis of the 	patri l aeetanee give the toUowizg 

re to i - 

oluble residue *s. .., 	14.09 

CaO ##0 	0f! *160 39#52 

Based on thio c hem o . conpoot#ion T*dpatri liaeo toz 	y be 

described as marcteeian 11zm©toi a with considerable amount or imwuritiei. 

However the emaunt of MO in thee$ 13maetoee to lees than In the Vempaile 

limestones*  

Tadp*tri ehalee are wueiiy +yen iuil purple while vempnUe 

ebalee are more Zerrugez~oue. 'Eadpstrt shales oho, oharaoteriotio biscuit 

like and needle weathering, while this sort of woatheth in tauter 

uncoxon in Yampa .le *hales, %dpe.tri4 ehalce are Inter-bedded with 

eiltatone and etrc tolttic limestone. Shaw dominate the Thdpatri stage 

while l mestones and dolomites dominate the Vempalle wage. Strczuatoliten 

are Ur vereaU seen in ?adpa i ltraetonee Alfa they are rar y seen in 

the Vempa liweotonec. 

T2 'RUIYE13 I 	fl&PAILY 3 l 	ZAR1A BIO t 

	

`hem are three in 	i1ve bodies in the area. Twowe within 

the vempalle stage and the third to in the Tadpatrt stage* The two intxu-

sive bodies in the YepaUe stage are named as firer ail. and Upper otU. 

These are deenribed below* 
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F, s 	to to a ma4iut ccatnndt dolcrtttc aim - 

crin otoo boil, oo ro th th t of Upper of U, It boo onciaUr a 

mitor thicitmoe of about 10 notroo. nbo4oiora1 4ip of the olUU +cam. 

the ovori. ►i and uudar~yi Vc poiioo to oft, 100 to 20° du !7, 

htc 0113 ho o conopicuotb g o t on do]ot$to 	cntano 

to arch 10 top +ibro oorpmAno and aobeotno no dovelopod, Scrpoutino 

to b1 c ,, oktadeo of grcrt and ,rcy a * yoUvai ai Lu o3Ot, ijtforcntlai 

hard Areiyolc of oorponttni in lwon In atop Vor 4. t thin tho 

carlrntineo cabootoe of uconuitc atom bw dotrolopcd iblch is 

rn1 at aeuorai piceon as coca is the vuflco Xppotic. he cone of 

r .~boota in only fczi inchoc in thtc1uxao and the t bsotoc in of area 

Vitro rt t ro. Very itttio aabe000 to d tiapod at the lover caret 

of te oil, 

.%a oo#tion otuy (mnptMr ) of tho rcn'za fr. thin Dill 

iadtaato thus the min oonnttttont oincrol.o +era piajlool= (]Abradoz lto ) 

and a1#nop, m=w (mite) pith miCmttto and gurto no acoozzcrioo. 

t o the c3inoroi conpocition no veil no the ou4cei titian 

(Chap tar 0) It to concluded tb s the zoo.: in a dolerita. 

the oot trend no the hover ciii. Thb gill Ito ben n*!od an Upper 

0lll baaaue+, it hoe intruded at a hirher ctrntijcbic loyal ca coparod 

rub the Lor ni]i, T he into vcnin; opaaa botraa r Ut, tvo nub to 

occupied 	Vcmpalbo litrotaoncr cM chaloo, 2io ups' part Of 
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uppor aiU3 to oithor in contact v7m tho vcm to 11 otou of tth 

tho Thiivorzfla oo ooto. Por thin Win it to ronrdod that tho 

upper t tU to of tanojrooivo nuro • 'ho ups' as l to au .h lartjor  

In ' hi ota (too .) on cooped frith tho T viii. ' boujh it 1i 

a aiii, it to cooa to bo 	aoz'dant ioco y, oou1.x off-ahooto and 

ona .s r la 	a vw 	of exa m rockc . It hac boon dtooatod ' 

o appClu fauita an abinza :uu a t► Zuito. At tppatla4 tho fOrau. 

.uz bwo boon 8to2ito6 toortio tot thtlo at Obinn a2o tho 

fo=Uom xve bcoi dici000tcd toirtlaa Mouth:. ' htn to boon tho 

of at3 boioon tho tcto Ipat3A 9' aulta have ono up with roo;oot to to 

adjacent fzattono r iv tbo otrata bo +n the tto Ohidmla 

£c uita have no daiin. 2ho fault at Ala ha ea affected t2 

Upper ai il, flero, tbo data north of tho fault are the upttzrc m 

otdo airmo the r ore dicloantod t or4o tiro (lip dirootion. 2 auab 

1iwj+r tbictncr2 of the upper oill 'Coot of ChLnni(la1a can be 

cmptai cd to bo duo to the cotnoidenco of the flip ax( tho iround n&opo w 

upper BIU to 	l fire amino azd tocelttc ao aaapare(l 

sttth the Zo or ciii. It le b3LQ to p Ooh biach in colour. At placoc 

Z=bar of veetolce ore coon thtch are ucufly U13c4 dith quartz, 

craloito, s olito and Chort. M piaooa it ohoe ophoroi+tl cca#,heriz 

and ooiuz:mnez' joint . Tho onoroi dip to like that of vc palUoo 

(10° - 20°  duo B ). At taffy piacao it to obe vcd that the melt 

to hiijhlr optic of and otliotfiod. Otrincoro of opi4oto cud voice 

of quanta ore coon. 110 ceb=ton ha da rclopcd in ito comet t M 

vonpailo iiaantonoe. 
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At vi11ago Ila j tta Uppor o £21 cho n tbo pro onoo of 

volcanic oj1uxuoz tot Itroxn V:e tine Gmtzo4 r, at ro, abundonco of 

oieici at the proacrco of 	ioierato it appear that the upper 

Dill in venpaiiar it either an oxtrunive body or it it to an intruolva 

boor, tho icknoac of tho overburden at to Lira of intrusion to 

very 1itt10 00 that tho xoc ax7atal iood rapi43.y t th arcapo of 

,G voo and thio row4td in the tine ,fined and vecicwlar natt o of 

the roc2t+. 

Xt to a thick ciii, ► it cxppin for one and 1Z1X .ioaotor 

:nth a ,t of Pulivendi a. dai amiss. 

The upper ani is or portion of the oil aro wu tn  

doloritco crb.t@ the ocntroi portion Ia n do at ptortt jabbro. 170l1 

dovoioped c].urnir joint1 ic pi'oduccdtDxijdnl b1oolm at pla000, 

p tiou4y In tko upper aborc of the oU.i. In the r, .ddio portion 

of to hill Whom it is n do of pI.oritc Cpbbro It han boor., Ozerved 

that olivtm han rb od Into uabcoto, in aruii arnto The dovolop•s 

rout of aobodtan is very larzii and is of no o mn mio cignUiccnco. The 

niddlo portion of the Bill. In at time cueb +cam►rao bird and drrh. 

td ti tiau to coon at co pIA000 but it to not very tit an. 

Dotai3xd pdtaro; mphic dc3oription of yr r .ono rock iypce 

acooatatod t ith thi Gill is givon in chapter 3. Chaieai ampouition, 

trend of difiorc,ntbtion and potroozueoia aro dioaucood in Chaptor 5. 
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A0 GM'. "Jfl SSA t 

It apperc that tho Inuoly« in tho vaapiioc ara pact 

pochi in cvjo ddlo tb ciii in tho Todpatxia tou1d Y~avo intruded 

Aura the poet ►Cbocir por cd . 

8 RL'CAUJU3 

Xt1IDUOIOfl $ 

A Zooh at tho Cuddap beam » shot that the otruotwo of 

"hmca roco cc a vhoic to intoioota In that the roob In th coat 

p3rt of to Ouada h beam are diaturbcd c1ihti3r tbozvco the ream in 

the meat are hi ly folded as faulto2, . * co,to2 c tjiin of the 

beau is a coed one 12rn'inJ a t7 .• I trcn In the ccithp bin 

at t 	otorn part an fixnUjr 7i7 In the r2m'the Shia bond cn 

U* be goon at ?ultvandld rthoro the roaha aaatc► a trc4 fr*x E 

to U Ml 'Ibe center coca tentioncst th3% thto trend to not a 

diaatrepbta pion but ontiroly a acdianfiary on oprcacnttn the  

rtgincl obpe of ' to ttotn. 

in the procent arm five £ alta rmd carne n nor folds an 

noticed an are doocribod bato. AU tha,a five foulto hwo a ciaSkr 

tror4 t o.# B*M-70 7 and have of ootod aa3rly vcpz3io lioeotorzc  

and 	 cilia t*iioh are iitruoivo Into I... Ztie tdpatrt ciii bac not  

boon affected by ar+ co:opicuouz fauitir . 

W fau3tc in the once we 000nontceliy WOrtat +aa net 

of tin hod carved cc oonco of berytotr rrczlicet .oz . 
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tvD f A4to noir Zpp,Ua, Ora rod ao Xpp3t2a fault 

and t a a 	=pith fault thioh tci for togcthz a bD ono binob fault 

c;0 . 2h atroto that Ite In botoon t 000 tto Sault an dtcpl000d 

datOr for 4 thrttno of noarly hail a nib. 8Zmrvo thU thop1ac, 

t to fordo to dip d1rcotion*  it + s be caLd that to runt In bot-

vOca thoco to fault rap roost tho uptbzotn city for cch fault. Eiu 

to prcriixicnt dr offaat on to otrata couth of to ob pab tiwtlt 

:0 aro Is as aiout Of utriix clip aino aloe thin frultw 

Tho 4=5 ctfoot to oboorvod on the dmntbro m aide of t3z Xppatla fault. 

Thuo It on bo conciudod that to otruta in batoon tho tea fault* nov04 

obliqu y ur4 in tich to dip clip to prctnctt in tho cac,a of 

Zppatici fault thilo otriico clip scut to pxaatncnt in the rsaco of 

Baaap th fault. 2hovo in no obar,jo in 4!p In the effected otrata 

oh chat that t? o r have not boon tilted. 

ra anap 3Qt; ;lt baa affected tho continuation of 

is a0boatoo horn and further tatrda it is covered r ► r 1r 
a]1 , Bc,Ovc? to # ult could coil be bpd  duo to the 

diclocation of the varlau ciUn, x2► fault rune E8OeD,SCO0VJ, 

The Xpxitlo fault tth aba 3zaa the c 	trend no that of 
the 	tpab fault rune catcrly fray the Xpp3 avi3Zaija and is 
traced br amt a nile.. ifaro to c 4 affect to not aeon on the 

4nthxaa aido of the fault. Thin fault 10 oconcaiooUy topotcnt 

beaawo It Ic atneraiiccd by b3rytoo acceapaniod by ot4od.to p dolocitto, 
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~t7lI ~4~ fl?SS . •• F "~:tF; X►!'IPIk a~1 1) 	x I0:'B i 

Toro c2w thooc z too fculto - am fault zwrj vot of th 

ht k vi13o and tho othor rn t from R tic p 1a i1 o.  

A1thcujh tbbnb trio tci 4to run 9=1 1 to t' o vota too fcu .tn rct 

Ippat]ap terra th rnturo of dialo ation La oppocito to that at Zp tic 

dicloo tton. tbbro tb otratc& 'ho tvcon tho Chinrd o twit act the 

.~J1t1ap3110 fault arc 4io3oacLtod t  	tardy for about o niZo. 
SIM tb a di,alcoattOn Sri oppotAto to tho dip of tho bodag It apps 

that tho otmtt inbotoon th oo too faulto b3VO ati'k►od dit.<'nt raoa 
4' 

rpthw thoro is any draij offoat or not could got be 4co1 cd oinao tbe 

arcss 1a rioh cov prod by olluv i. 

ThaZivort k quortc000 oau otono 4Oh baa brcOo mfto-

'tart fromscat of get aya31r , an rO a0 th3 vcaptkr bao10 o*.o 

aro offoatod l r £Au]tln war vii Z {a X n a1a, Thin fault, rhfoh ban cn 

ti.sc of trcnd baa a txutd poxti1o1, to tb3 	tua tulto • 

OU'0%3 north Of the alt hawo boon dto]ooatod t rnrdo tact no crcd 
couth 

to tho otruto/of the fault. ern Into conoidoration tbz dip 

diraation of Cho fnultod otnata and thd2 rolativo diopkLo cant it 

Opp = that the cauthorn aide of tho fcult me dcxWdrQon. 

It k= bout obccmd that t10 faulto at Z1pat2n, 

Cbinzukuda3A and Iitn a1a carp cuaootntod ti ttt irtdi z. Cuob foida 
are coon In scut ► at Xp,- tla and are olo noted a 	CbiU*k Aala and 
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south Of U ala . The folds in the ' Xppatla area are nth mentioning. 

One anticline and one a ►nclin* heve been notices 004th east of Zpp tla 
and in this region mare minor folds are also noticed (plats IV, photo 2 9  
Mats V, Photo 1). All of thea have got 4 Form plunge o t I pp towards 

570°E, The minor folds vary from 3 meters to 60 meters in diameter and 

their plunge is In gentroi towards X.8B with a low angle of 100  to 15°. 

These folds are due to drag effect brought about by faulting. 

?A' 	A 

 

O!EDII1EVO 

It 1* possible to determine the ern Ironments of a dimenta-

tson from the ltthologic variation In the otratig pICS sequence, sed,t-
usentazr features an structures. 

The atrttgaraphic sequence so oboerved in the present area 

indicate certain o uraoteriot s features. In vampnl, atge dolomitic 

linieetonee are more prominent with minor ban of *bale whirs in the 

7ounger Pta2tvendla stage conglomerat, and orthoquax'tite predoetinste 

followed by Tadpstri stage In which a thick Sequence of alternate shale 

and limestone Is observed, 

In Yempalle stage the atom*s are mainly siliceous 

with oir*Ior and eosins rnnrkirge. Such a character  of limestone 

would indicate shallow water conditions corresponding to platform 

associationw 

The sandstone of Pulivendia stage era of orthoquartaite type, 

whey are gen afl'r well sorted and Orono bedded with conspicuous 



Deptt, of Geology & Geophysics 	 University of Roorkee 

«1 26 1.. 

rippXo term. 2bc a c zaotc ro Of Put and c fua I-tcc could 

in4Iccto ,9oltx ic cuvironito. A.o dcz ttbe4 ezzU.cr tb P1 an41 c 
ltd 10 Or ai#j t1u io cturo or 	 pobbico to pertcctiy 

ztrou od' .th h1Lh aphor°ait7 (ra e1hCr 0 7) uh a r l i to a toil 

t7'C n hiotory of t) o ocdito, Vho wtri r Of tha crthotbum "1aito to 

oltt r oiijcoøu, or fox'rwjonauo. Au thhuo 900"ra t., cphortcity, 

oortiij, troop bc4aizv xppio tzo and a buxi ool1 o jo r ooij1caoz,. 
zeta tail to that tho AdIvan&3z a voro 4opaiitod u: d o 3 	ztc' 
0ondt + , Tho ripper r1, in tho 	'oadja ortho~►'aartctto iodic o 
that tho ctorsnl spa bir+cjht ` cz tUttoz nt diroationo, 

w N9«s ■ • f•i 

ct az'cog urno01 dtotriatip bovQ fwJ, catod tbot tho .Lv'ond1w woro 
4opo3itcd in a r3nrooio erin om4rOri,nt, 

41 	i. 1~ t 	t r~ + A 9 	• ♦ R • i ♦ 4 ►IN ■ 	 :Y  

annp vith Puii or otao thra to abocnoo og othoQuxtaf,00. 

Thio touZ2 £nIioato that ter can c4 with tho Pulivonth,o 	trto 
tioro doxAtod unt ras=p t1voXy'oop wt 

Iii still tho abo'o dicou aion, it eon bo concludod that Qo 

oodinontoz, r dw of ultvcrn4jn ro ion bD1on to %hcou. rtotto 

Uotozo parts of p31atfozr 00m atl*n. 

v ~ ~ 
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81O M 11V 117 7i3'ff 

rs JRi~7..I "i0 t 	II #. ' (LVI1l t ) 

O i+aa q p th rook Ia cork CM in colour, ooapocod 

of Cxyich foJ.apero snd 4 ark toozcotw ttnornlo, 

to thin tcotion, th roo'-# In 	rrjtne, ho1oerjotolli= 

and ol#; ht2i iquigranulor. 21e oox tt nt rc4nc ore caubhcdra3. 

The rain e fiituo 	at to roolt ore paioc3].acx3 an! owjtto. Pkjio. 

c1aaoOlcp3rO cc1o W the Caulk of the z,ound mm Lu thi f0= Of cz aU 

Botha developed in nubophitto rolotipn 4th the qz'oore rich tb y 

pcnotmto f'raa the c4jeo cm0 c?sa tho pyror.cnoe to d3 i c , u12r outltne 

ool000, the 	t obun t ►ut ninoral i oOcnt in the rook 

ace 47, of the 'Cotes rook ea=t tuOn to no ohc b,; i to she 

p yabo 	occur in the ioz of rl1 dtNO1opo3 Inthe end oh i 

ttnnLntj on o1btto and aor1abd low. T'jaclwo Ia co 0uricee axl 

oho +cnk bfrofrionoo. Xntc 'feronOO eolcra are fro% cider rz O-P 

` 	outnation ,ego in )2°x for rnincho#,tC tii on 

tlbito 3n Prop Mtebol-levoy't; aMbtthe c rrenyon2it c(opwition 

tb4 Iifl.ThLtI O(JCa0 . air3y +x+11 4tb the zi*znatiO ca atti*n 

of the p1ajtonluoo, 'b40,2 	q., and °r4th the camp Ltton o'bteined by 

pla$tin it cud 931.lVal + elk 'volute In VIWUU& dIar o (P. 3 )• 

Un ainud p ioo1nno Lo not un oion. At D moo pka jioclnco hsa 

attoz~rd into peto co of ooz'#eito. 
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Autto £r 37 Dcsuo to cu dMI pric t to cz7et3lo t th 

f 	n .daze cn trrju1cr bouxt5erico, Thr aro lo purpLicik l crn In 

fir and tat 30,4 of tho to ci root 	Amt or vtnla = often 

altmd In part Into cintkjortto dab to z'oen t in colour and ole 

vcxilt btsofrtnono, Alit prz to uoro pxordnant closj the nar4i to of 

the rAi1o. Tho ennnt'nousz uujlo crd th bf►rofrmnijcrnoo of r&)Sito  

vary utdol.y to th 	 ° to 4rot peulcl. Thoco 

g $,no uhte2i chow h ost1notton w%lo otter twltjht colour= of lou 

cnd Djdc10 c oc d o'dcre moo ago two d1juott0, The lot, btrofrosu  

0000 QodLou oztotion ciflJLQ to duo 'Co thQtX' OIic~tetio boti 

paroUol to one of the Optic o oa. Mu31t0 M 1 ofd ahco py: yntbotta _ 

tzmi and hrrrr1.jAon otrotiire (oo 2 v Flute 5 )« The tutu 

plAne to (100)0 Ufl tcol DOCUOne of au jito vith cloevaoo of 070 

or& 930 ore f Uo ocent. At p c00* intcrtjrth boo.—mon orenoc ox 

pljtoolwo to obc stud oo to th n by the l!'the of plej.tooeco I omnt 

In the piatco of a ttob 

tnotito to coro or Isla uat'ore14T diketrthtod In t)i 

r alto it 10 dal r n5 opus and £bx t 6. {pf t tptc4 lt 

z pe Mat of the tjnoqito Greta ore enbedrol ibUa cuhcd ral c 

oubbodrel rein ii z3 rb btc9 cuare end trtngzlA, coadona arr 

0100 Pmae t. 

tittle tntor ttfia'l quarto to alto proc=t end toxuo 1. 

of tbt to il: rcoh neaci 
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1tt the pa3ihrd esatton of this rock mgt*tttsSt $Mar 

of cbeioorrita ere tdenflfid.. 

aodg t mlUon of tha rock Is as ta3).aws I 

P1e-iac w *** ... 473 
,late 	..$ «.. )0x4 

Ant rtte 	# $ 	* «. 
,.. 	1,0 

100000 

J° ' 	Uzt9 	(*42) 

MiscopioiiZ, t o Oak iM 	un dark 

grei*b in coltu r with epidot.which has i*pertsd gripsniah tinge. Thin 

eim of epMote are coon. 

Xn thin section! the took is tim gr.imd 3oarsat$ ► 

1 	.Tb. roc Is 1.$s17 posed of s 	gr4na Of epS4ato aid 

tsrtE, 	vaas6 by thin vim of sØ4ot+s +nd quarts. Lttts teZapa r 

is ,pry #'he rock texture a my be disorihed as sUotrtcatphto. 

Bsptdote Is oointr1eap to y*Uk ab In co1at end distiiiat2y 

plecobroic. Zt is Ssr*rai1y tim gr4ned and tomasniedxsL cryeta, 

At p eat1 slightly slangetid o*5'stall are present • Epidots Ohs h1 b 

reZief and. strong birefringanc. with 1 Lgbt ups second order Mo} M$ N. 

v.3 , grsen, violet end red, 	t,n 10 psallal t4 elsaveg.. 

Vain .pidott tame 	to comet r grains subbedrsl arystal. sMob. 
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QU tp OVA opt6oto tojothr rko up th bulk tha roost 

a! Quarto 10 ourlos, vItb to 'roilmi oti4 boo 14w b*rofrmaozioo 

't' t po1e*'itton ooiourD In yo2lCi enA my at ftrot or &. At 

qurto Vim 00 , onto 

loporo oaow in orr il1 oteunt. Lott' # So Toro 

or .leoo w f r. t y di tributoo ' maim, orotk e o2b10 reek lb 

an opl4otiood b dolorita In abti p ►ot1o1r z ► troco of oua,to 10 

ftendv n art of tho p14tOo1O4,00 era ro aocd by opidoto and 

qurrtt3. ?h3 rcah bo alts'► loot ita or11nl opbtio mac' cubophh 

vito 	 ,putt . of , l nUvAod in the '2edpotri ob2oz,v ^true 

in ooipoottto t fron quirtn dolorito to p1ritorobbTo. 	con '#n3. 

portion of t t of . to v y boob and cntoin, 000roo Cino of 

ob Ad=t olt rino o ewjtto, onot tito plo1ooizico, oorpontino fran ore 

end. broi nien and thua d3 'tort f 	2ecrc oboo and i t it 

' ' Ub era dolerito t . tbc& t altvino. Thtc pointo to tb ocopootto 

= 	of #h dU v ha pi to-Cpbbroo docorlb od b1c3 bolvn3 to 

the control portion of t ciii v bilo tho do3aritoo Oro fray the 1ayor 

cbeo and twat i. 

iGiflO (AP/2) 
"a fa 	•.arr a a naW 	4 ...a r'a ~i.'. ~1a 	• .v•4 a1 w.. .s 
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tm2appc,r Qar2zr thanwqu'to do3cri Wo Gocortbod i ttc 	to ttn 

ocobioi*, thr aro t c4iuz to aoor,o arAin4 vtth o3.:v ,p tyros no 

(beth o a and o 	) c to p itoclaco uo tn cort*ttont. m, 

other +*a~tit mnt oro cblortto, oorponttn, blotito MA rjnctito. 

D1gor er31r o pyrooro, both orthan cnd a 	, ano3oøa cr11cr 

bht ). to ar > eta of olio 	( to 1 p Ito vi) GivinlJ  

rice to poildUtto totoro. At Alecto duo to tb, b1torotior of 

a1mmim into cpntinop oxnz ton ar cl arc dcalapod In too c r.  

ouMLtj p razono or ptoo2coo. 

t 	r •. ~• 	■• 	a . 	x •' 	wrn g 	s• :d r • i.1 	..a 	• s wv' 	44S!! 1 ■ 

trcvorcod t r ora alontj bid 	t r i i u intoont$ orito and iron 

02140 to praincnt Mir of n btrofron.joop to. p bricbt ftrot 

and Dacca ordar culcz&ro, 	rofrotivo inon cnd °Cho ob oroo of 

o10 vago arc tho othor p tnon UmMM UO fctzroa. So t o 
oUvino has bean corip1oto1r ppau6carylod  

l~tta *==a as btc eoorco t r10 purp]#ah bra= 

or o 	of obbcdz an +nil z t iro0 and c!zo4 to4 to+ ' 

tanoo a 	brkjht yoU ov, Uuo and ,tea 000duo of oocozzd  

"deer. 	t t a orttnoflon o=Bic to ;80 with roapoOt to a10mao. 

~r t ainY arc pritxtto riJ.1a thrc arc fcc, hoa1 cooflono Blon, 

Eat3tXto at OOX 	xooa to Sound C14r 	ig oliv2no 

.naicottn VwOa4W rootton ry tonhip b tvoon th * It to d is n» 

Cu1bbc1'fir cinooly c, food oloavoijo, partiijt c4tcrotion to 
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fat o'dc L'z colouro end oft oxUnotione In AP/235 
onot ' to 10 t1z d 	nt proxtono. 

 s a 	N r.3 hi s 

*nand ohot 	rn o1btto and 	l..IIRI+r.~d 3c, 2ho aioo 	lo 

ao2,our1co 	oho vt b1rofrntjcnooO intorforcno oouaut,z, 'bow 
f1mt O1dCC ,avoo Th C3S±CLC ttna ozx 	O iq 380 Cl23 db4Amit2t , 

for tho ra1no that door nxktj on cabito i av* ski corraopond 
oo 3pa jtion fin mtobo1 y to araph 10 AM Ab,2 The P105i"Imo 
hrro is iwth trcivorood ky crao 	htch arc tamed duo to alt ration 

Qf 01M= Into corpntino, Plaioo1iao 10 C0n,raUi obomed In th., 
iutozrcxzu1jr Oi.Coo b oca o drai rc4v, of o3J.itno and c n to 

*co ijac4 tV it, tsJ.miin and firot oar Croy colt' Fo. Tb 	lr= 
arc Gc Mme' olo dy duo to alto tion, 'ho n r tiuo ccpotton of 
p iOC1flao In P/~33 oa:aa to bo An65 Ab3$. 'tea ccpoltion o#i id 
t Piottirj 1 and 2 caVal + cil3 valuua in 1IIJUi dierc tofjotbr 

Vitt the v01uc3 obtmiinad Pr= optLoc. dot rt i.mti*n ana fca C 4,P.t7. 
OX arc tbuI.atcd in Tab)a 2. 

An#i orjto la reeniah In colour and 000uro ao o?poloai 
pattaboc but ito ftbrcuc =tM boOo o3 d1ott mt under oro,oU nlaolo. 

Tb C0000,00100 o*o biotlto and ttito 8iotfto abc is 
otrorj pk Obrott2 frar drop ;oUor4ch bro m to llht brotm, + to 
birofra3 :nco t :d otrakj t o ttn*tit . 	notjto occt a ac 
rro tt3ar b1aaix opu ain atdbutot zath r untfcgy tuu,jicut 
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tio rook, In n1ivir it S rcotrictcA o Och0 nti In bloMe on 

Ito it o +nuro olaztj o1oavjoo. 

T'o t304o2. ~€oLo of iz a*6 9 AP/233 cnd AP/235 + tabua 

1i%o boo. 

COnoUtuont 	Via, motion 	Thin motion 

O1ivin 	28.e 	36.0 

Aj„to 	16.9 	8*7 

Dwtouto 	5.6 	23,4 

Pkatoozco 	23,5 	25.2 

i n+igartto t 
Cl xiia 	119.9 	4,8 

3toti to 	3.4 	0,7 

tjztito 	2*5 	 1.2 

100600 	100,00 

^ oco tio roc) + c yan c p3ro6 c?tt c ah oar pain to to 

cortAin variatioz3, Oro cuo h Varlsttoo to in tho ortsnt of o1iino. 

Pf23 i to r thcr in +Livia tW 1, ' onO 'tom potILUtia tori ►ro to tuob 

iXOrO cb motcrtotioatly rcn In Its Ano hcr difforonoo i, in tha 

runt of 	oprozcn.oxA oUnop r 	no • to AP1233, O1inopronortoo 

&1ntO t11.o in AP/235, +c pPom o o yro o 4o Amto* 

Tho AP/'~33, p rozonoo cro loco In taunt (22.5() tbtio th proonco  

arts as 	IUvc)y naro in A/23 (32.1). Iptto of th,00 difloron000 

4P/235 ooul4 not b nonG OD p .cr1to otznpr der to Ito picjioalaoo 
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oontcnt o £.toxtivoiy both rcolz cif botter bo n1 oo 

o"i jaroo* 

&!0 ! ? , JP/2370  AP/2 0  AP/299f 0/240) 

to 4o3.orit to uouoU7 ocotjn4 to thooc roche tbioi] 

rat o omrectortotic opbitto toturo in thick* Hutto ono3.oc,00 diooaimoo*- 

ted 14 	of p1fljioDzaoo and thin in x pAined to bo duo to an wrly 

oetoi1ition of p1cLJioo3noo. Hearo  in zly thin oaofton 	(Qt 

Ci otoro of 1i b oit or point tcordo tho =1y cryote1ition of 

pjm)I1C or p1atjioo1cet and at t o tho of It3TccUD cx r  )t3Uiratioo 

of both thvoo oin ia. Por eowdance clog a rr tko taxi dolorito 

bore arc in2tz4oi aU tho o =di uc rabr,d toZWloorc3tin root r7ltah chi 

the opbitie q po5Jtilittc and pcsrpbjritic torr0o. 

doloritco app,ar rajieh wok in bond opooinc ► 

crn Con in rayieh p1ioo1coe and dart faftxCO#ao otnoo. In 

thin a otion th07 am b0000t2tn cm,fl cad ui to ccz roo Crairnd, 

ho cocot1tum% c nc o arc p ioc o, au. ito t cntotttop and 1ittIo 

ale pejitLto. I1occ cry biouto,, r nrii to end chlorite  ore o 

proocnt In all the 011400. Of ton platjioolaeao alter into patohou of 

r-cruacn.irtto *zl.o prz'oixonoo altor into 	 ablondc and uratito. 	oh 

c3ltortion to oboe vcd to 	In thin cocoon ro. 0/234 

(Thoto 2. , Mato "I ), In Obit: prr000 arc cat er04 to hOrIablor4o 

and uraitoD fo?ap ro on oaueeurtticcd and i3 onito to altered to 

iouoctftnoo In co tflin coatto, orthopyroona and ono aonci 
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00 +fllo3oL by p3LJioaiooO 1utIt tbt3o In of rc p3ztjl 1000 lato aro 

002+04 t it pyMewo, 	i voa it rolotty! a 1oton tho p ane 

and 	 fo1opro rooult in tho variation of tb tott&ro rci Dtphitio 

and po3klttio to porphyrttics 

3zjiooZoao douinatoa tho rc t of 	ninz10 and moor 

battioon 42.7; 	46,0 of totol rar! rc3, '2bv ca po,iUon of p1cjto.. 

oAnoa baaod on th orttnotion cut10 Sao tray A Ate to And Abp,, 

ooin1dott t 'kc5]y 4th tea o3npooitton dot znin d troatb 

and by p3otttu3 tto k and 2 a ct. • alit vc .uco in IT L1i'o dictd 

',ono Va].uOD arcs , von in c&b10 So P1ioo1aoo jroir ocoi no cad• 

)zxlr , la o and oppcAr cloudy duo to a 	i~tian. It io co1ware► 

baa and o r la, roof and 1 ►a3mo, tha intorforonco 

cobs bow firot 	Uoa and arco. ?10 ioo2aco clto= tiimtnij 

on a] tto and ttr1obad 1co, t7ntinrød pinrjioolcza La not uroc.on. 

In tho roino In ibLab abtøroticn La oro tho o ttnotion La not door 

and tho cc ipo►1tion 10 own ditficaZt to datczc3ino in c uch cacoo 

P2o&oc1ncea aro OncrU1y o p ritivoby two nitor d In tho eoitx l 

prt than in tho cr ino card thiio pc 'hpa La duo to a diftoronco Lu the 

ps3Cidon of tho p 010020 0 

rth !a thoWaxwea and clinoiroronoa arc pica nt, but 

tho lntitor is tea donicont of the to are can bo coon foot tho c o2ai 

t yo Ia of fi oac root o jaivca bolo'. Pyro cnoo arc Ccn 	y 1or r in 

oioo than p2njtae1aoo, Tho oltnoprocna Io ciito and io ,on+crally 

p310 puz4ic 'br= in colmr.` 'pUgh and broioh Unto Intttcato 
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that thoy oro tituiforc 	otr ral 00OWo In c1ojotod a 

Qom' pr' 	o Cm=nv tviinrQ on (1 wo) c  cho,b ccothcx hQZ1nJbOnO 

ctrttoturo, 	ibca noottono ohm 3 r 	dz poo, to coto of 

01MA o of onjc of 810  on4 ° 	 zd l 

o. Cr +1 Z uro s  ThD of for tton of +r tt+o into hornb crAo in pritaont 

in camp thin coctl 	(A1 ?/24 p JtP/240 ), J w ito C1zO at p  aoc 
%ut AMOMo of cxtho ooaoo tthicb con bo ocüntood duo to 

tha ati tgjt ottrntinn, 

ortbop w.xaro (onotatm) 000uyo cc cocuoczi a  aor o, 

•4r to a iodrol arotnoo It in ctiotcrAcM try lc i bArI coo. 

Iat foronaa colouro tro of tI rot oz4cr aro cad yo1ot o and tbo 

oxtinotion to otroirjht v tth roopcot to cicvc a. AZtcration Into 
porpondicu2ar 

►wits in r oro prootncnt sale, tk prtino/to tho pt tia 

o1ecjco. 

Soioparc, rdthcut aiy or9Antattong ohoi.,rj a t y1co1 opaitto oturo 

(Ph t ? 1 arda Alta VII) jfl4tin ?robgr cirry MotaUtix Lion of 

p3oo1000c. Xxi othoro, p1.aool 	latbo anaioco o fto ohctinj 

s=rly cito I tion of th attor. U i t t1on is ooro prc4nont 

In czthop TcnOo try 01lnap rrozonav to cc 	ttc?o2y frcoh. Uroitte 
Rto aamo oc 	pXaod the oritka pronoIn ouch a o ito co thtt 

tho chrotri tic horrtnbono of aturoo of tb porout t3tnca1 

(p ro otn) to q=-=VO4- 
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! w . hat . d as . ♦ f 	rw l Z ! a. ■ 	•a s . 	♦ t 	'e ♦ r i 	r•. 	ti4 ,w 

w. a 	a~f a ,.. . ■ 	■ .r r ■ 	:.rw .,' 	f~ •. dti[ M rr+,r a 	r 	,a r 	■ r w». t r 

ortetn, otb3 on ecoc* oo the tzoUi ai on o2 th cbptro, 

11oro, 	fit. o nt r rc ' to * orcotcicttct13,v tcon crouna 

800000Cr iro an 	titc iotitoo and chlorite, 
Tito 1a core or ieee unitom3y dictribtod o oo+ o cc = ,L dovolop. 

ad. oubod1 on oubho+r ,Croizr q oftcr altoro4 to lotrno, 	o 

moo of LC%IOOIOnO In CDs+ of the ecot or r inrntoo the prt of do 

c jnotit ty bD ti 	oar • 'i"1dO to raft t t1 ob c 'vat on of 

itho rco u or po1iaa 000ttu i thoza titoniforouci ttjztotito cnd 

zcoo of oh3looryrito arc noticed. OUZTCn0O 02 biotivo to •oho 

ct4 pz'ceozrto no dtft ou1i r in idonttttootion duo to Choir p2000lwoin 

tioo cad b r►fouoioo )oz pbjlojopt' o f' t= arc pzvocnt 

oo dct 1n. utZcho$ + S 	bio'ito ty thou lkjhtoz colour cnd c of or 

obc xpflon. Orccn3c1 coloured cu plcoohroia chlwlto to precont 

In tit thSn ceoUnno, 

'ho host of fkur quartz dolor too aro(iron bolo~r to oboi 

(contd.) 
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p 	Qty 

r 	2 	nk' 	Ag a 	- 
P1Ltooiico 	42,? 	44. 	35.1 	43*5 
tcropc,ttto 	5#1 	go 	I .O  
Quvfz 	4.1S 	s o 	5e2;, 	64M, 

Aurjtto 	2U.6 	24 	19.40 	27,G 

ttttito 	• 	 1G,6  

Tor zblaa6u 	" 8o0 	4 	 -» 

0hZorto and 	. i 	 .. 

?n3tSt 	24 	1 	' a 	fi 

	

100..00 	100.00 	100.00 	100.00 

YIYYMY YY 

In arcs opcol n,, Pu1ivox10 quartitci arc herd `. oa x► t 

cnd fir 	nct1 on& co" dull bivgch 7 In Cow. 

to i&n aocticao tto ooxntttut halo oro qutc +rd 

ohrtp tbo lYot =uutin to about 10 or lot✓.ao 

Quirt co a oe,v*U rciuo4 røinfah Sara colourlc o  

Ohm ;ter v oiiQf ord l tio mnjcnoa1 gcr thtOLtor, rcn► ch 	Ij t 

ltd coc n or4c oa Ycrc 	rtts 	r a +o olcnr an obz,  

At plan COCOf r CUthkJQnto zth 10 eo ono  y ,oUij 
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c 11 tc1,zutcacahrc 1th 4Iotrtt1tealOU002b a ntinj mtorla 

as px oticsZ1y ab cut, o=opt for a thin f5n of Aron hitch areuni 

Tho other ntnorc to *bat nr 000urc tsc. oU rouq a4 to 

tho ply anu2nr grain U or oroc,od ni4ok r C) r~ppeiro 00 'try 

f`3  rtn4 orypto ota1 t g ular tai oo c M oho z se to 

painri tton undoi' good nicoin. It is cctot1czo cam in rod c*. d 

broni 0030Wo, 	to pintitton ly 	tito w Zn &oolt Ca. AP/t 32 

t t 
 

ID oorn tVoly bettor than in AF/t3O , fl  to rool1 aro rich in 

qurto and art +rte co tho1y can bo no4 on a t agurtctto, 	oU 

rou dod ntro of bier xtn pointo tor& a dio#cit courco a=* 

Vhci roar, ehco Crawl= toituro uridc "In ocotion. Ito 
to tW coat abut irC Dinmra . cn appara In tho fo of b! r +cwt 

c Ucr czito e 

@e.. r ,~ 	i~ m i+~ * • '♦ f~ i ■ _ a a~ 	dew 	a w fir. ■ o 	a 	~.sr ~. 	c 

toa ahc o ono or tD cloovQJoo rr r r at r* 00&1=0 	rc3Lofo 

mot lc gray td 7oi1a polnric3tton co a ura and otx$gjht ort► .not e 

obo poZ'oynthotio t nni. 0 L'rc {tft:J D our 1 rro1cJtioncp 

b3tzoon bX1O onaqv t0 it appoaro that 1xr2Jte 20 	cd unto. 

At othcr P10000 * irytoo I► rtbtr tr vcrc t& i vc tz  

of coco y q x. 
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fir. ►.-5~AZ LI:- 	m, (AP/ai v AP/94) 

r +o10 g of 1 ot=c V QLth £cprttioo and a 

o ttt 	anoro.1r it mrioo fdM12 crar to ro'izih b1ablt. 

ra thin cootto t thc coctiin wulto oo the ran eort, ttttt  

cnt. CIotta to colour o, on oecux an ftn oho 	jrovato.. 

S020 dirt Uio cerbozrto i c to +moo pc'o nt0 	c to ohoo o~tt1 

biz'otrintjcneo ind tho polaritton ca2aro are third order y613=9 

~d and rode. 

Chryootiio ho at p1aaoo p ! n found to 1t vo c of 13q 

devo1opea, It to o 1cur ow ar than aEtO bImMuSe o In aoond 

order Woos Ito 2tbrcm rturo to Toro dtottnt under =wood nicole. 

cbztcotU oomwa in the rcrc of 'tbin vcr a with 	pl cct or at 

Dlt30e7 nx aleo co Icolatcd pL~3tehc3 vithtn the crbnto o3ln le 

Little :aunt of c e$o cbc4a. ccoc.4 w4c' colcuro 

and zofractivo indo~s hLCE thcn o 	tn3, to o1c oemr=l,y► pxocon'to 

21! (4Pfls2) 

tt conqtttt,nt ninarolo of tIr tom It t `o oh OU10 oui 

cruet rzrl. the =I: ahot SLbr u twumo o 

►' i 	4 t Yt. 	6 ", i 	ii. 'Ix..n +~ 	!~ "4 ■ A~ 	l ■ 	 - 1'1s 	tsA • 

.re 	. 	i+ d.,a,~ r r.~ 	i 	.. ` 	i s as e 	. ~r 	r s 	..r 7,.V • . ~. 	w ~s - r r 

	

cecond order blu o ond praUol t 	t e It to ror ro,1cood by 

bo1 to Gin 	. 
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arbxzito Ditor1 to c our1oi b zt cio yo rib' 

occur no fins o 	to a bx co ,art U7 fah birofrtuonoo. Tho 

ntooforono OOFO amid yoUoio, ,aria aM r of tr 	imd fourth 

vrdoro. 

.f41 a* lE of i s c rb to t i.ncto 'too that 
it to p o 4 orp x aftor acnt r ('Hour 1 n T to VIt ). +T crbo r to 

tTu c th2o ocoti +n i1a r,ak oho Casa st i r taith 

t& no of arbor to atu o . utt]o ccn of corpontinoa 

.tho o++., pofitin to oo our1J c̀ t r ho I= r. eiief0 Into' 

fo raaco colcuro ore b].4iCh c q` of cocon a aor. It ococ co X1.2 

fttn'cuc 	ctc v4tkn tho + bonto rwooe 

M WX~MIy1 WUYl ir1 L in: fir. (AP M•8) 

Tbi# rock alco obo 	iuoco tortwo a th► aona.ituont , 

n.ncaola on oArbDnto zincro q iron ozi4o (cncttto) ant corpnti1noa 

Tho corbonoto ztnorcconam y b ccr oo nea r to it to +o3- 

ted itth iron OWoa MwIt ozzu r nttto aloe amt in j oo l t czr 

arDontiriQ cocwo croun corbozzto piixzoi in the fay of 

Veirtj nx pztoboo. It In co10 arZoco c12ox lo a relief end cocond ardor 

btu ob 	r tntorfororzo aolot * 



GI AFTE 	' 91` 
~~1 VIII 

Differential Thermal Analyeie of 
ierp tines and Aeao ciat ed Minerals. 
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DXPflWZIAL x1iAL J T!A.LS 0P CI PBL 
tea g 3OOu21D 1V WS  M 

iY:. ' •, • # 	~ 	q ■ iwr 	•,• 	Mk • 	i 1 	~rw Yn• a! spa. 	s.i r 7 

wi 	•v )_ 	@+tier • 	c.Jl 	• ' ! il. #•W 	#~t 8 	~ 	~ Y 	y 	!'~* 

q ;7. e► 	l~ 	YJ fdi R #,~+/.i ! lei 	«Y. 	a i~ 	W tiY. k 	I ti • ~.!* 	1; 	! 	~Y,~ 

s - e t c 1 r 	• ?~' .P k° 	• •a 	- i 	as •. • 	tilr 	• •r r,r ■ • ' r er x r~ 1 r a , 

ejt, roiø or t  i2fcrontth. thcx 1 	(A) 
Oon&otC3 in rnxj to cnrjb In tc, 1rr to 'o tat CL atco vi {1 'ftaccl 

 IC3 øhco Ouxinrj tho ,rail bctin,; of tb, c abet nco. 

2) 	1 CIOO duo to dOIdZQtiOflD •t ►otOUtho £ l iti4 ~v AttOO 

4r1t2rctiono O ,:Mcm 6ocopoit tonto. cn ,C 	17 Dodd 

on app eIablo rico or 1 In t rc tuo c9 he oo ran ubc 

LOS" IRA inrootton. 

Iplrl 	 A!"D wi T IMO-} t7 : 

MIA I]'bcn erric out DC utotic311.y t' roic*r j tho  

'a'avp of tbo 'n = o a oonatm ato a t` 14' 0 per` c 13ta by a 

Lo4o t!orthrup Con° Uc' (u,8.A.), to 01f 	nfiic) to 	 a' rta voro 

rceodc by a odntttaa conotor. O o -dluc1 t 000up1 +ono 

=od ft r o' in 	and difforon'tol trpCaturOo. 	opcicon 

holder tc of 	oi flohorto p3t 	. ror the MA ot%Z3ic O 0.5 

	

a of the r ]o pct to 	00 cobb to ueod. ^ho 

,cipctuo tired 10 9 'Cw 
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' epec isen to be 	led is placed in one of the holes 

ref the upsoi*n 	er e of WI*&. Zne*seoondhoi.ofthebo3der 

is pl*oe4 a 	05  whtoh doss not w ergo 	a+ o 1 +an even at 

twep.rattres ceedinj i0000 'be ohel m3  *sl us of each couple 

is oot n. eted Wither a, tie r.. ore set tree. This +omit uts. the 

differential th.rn000uple, to to the third hole of the speoiaeaie  

hDIA aontnloir* inert materia1s, another  tbeznooup2* tip is + tbedded 

* b asasuree the tsepersreof the epeOi* n bolder.  The obraarl 

ther*ooruplo is used because It gives ?4b*r e.e.t. then Pt4th 

thaoopla 

tie bleak is placed In a ftce, which is heated at a 

r or%s rats of 1O°O per star tr the controller (tress *rip 

Xnetrusaut, u,.*.). The dUf.r.ntial couple records se oosot. as 

lois as the subsume wear investigation does not undergo ux fie. 

Whenever a they l change oecure there it either sS ptton or evolution 

of boat as a result of +dch the ter ►ors of be subetanos boater* 

lower or higher then that of the inert aierisl. A differential e.at#. 

is the set up# the direction of wh ab depen6s on math. the reaction 

to sndotherator or +r thsxai+ , The differential a.a.t. Is =assured on 

Vie sensitive ge].voncaster. 

In the t ereogramg  the differential t*p isire (A r) +m 
the t MpM s of the furroe ar. plotted in such a rte so that the 

ezoVarssl j.sks show ujwards It *i respect to the bees line ('e s  0). 
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RACT IB2 C f. AT..Tht3 Q7 1 TE 1 COMM OP PM 
r CSM fl !1Ii: Z  

~ L , 	![I 	x.+ki 	17 N' ~ ti~'MR~~. A 	~ -+IM*~~i 	♦ . • ~ 	1 t _ 	~ 

p.1 )o br o contio2od tbt tho D..A, euz' f obi'Ror ry cow► 

pcutii 	t1tIcwjti tarlablo c..*oor4in to 'tea crotn tai of t ~ttr 
of tho i p of on4 *tbir opc'1r,nteiat eou tt oamf cro qoz lotmt in 
d=1113 CM— 	o1* a otox dfiic $ 	oa by ttuh Wit ► atz! 

anorito 	Ø dio 	ind., +q o h OutOtntU" 	a o in that 

altjo1ito Qrco an 0aftu 	pr at abat ?0 to ?C0°C Ulo or 

o 'yc i 	coctao at 	° to 	°' aTh1.O tk thc?tho pc 

a3'rcopcnd to ft czna1oiin 	t Gh oorpnttho of the of ct a1 

rz t z cna It .c 1OU,iow o1.o003y bj an ocdc pco!c rok tc d i tho 

£or tton of o1ii otho 1rttør 000 at about 000° - C20° 0 but 

am* 	01th t7t i) ' 'a *'7th 	 tt and aortiro to not ymoout 

at all* Zt in poaaiblo that 	4ob$atton pocix + it £o13. 	co 
O?.ocIr Ty tho Loon OR olW ino that in a shoo the czothorz4c  

pcaL Lc ozcktpp6 and ra c tt % th +t o+ tlao ot e A .y. zt b d t. 

7l rtcper3turo oz do .ozs10 p to own 1 y tag► za ny at about 

100°C co wpondin to the oir alaton of vat n4oh eta 2 r on tha 
rya 

t 	O j 	►o dtl1 Ct1tW14, OW1 	9 tad pah to noro prozuicoo1 in 

r W-,CAI& Z IJ 
Grp 

 

Uc,to an Zv 	z (1 52, Vol.* 5 p4 284) h 	ontictd that 

tzo D.4. ou 'vo for dolmAto char an cn1othoz4o pz at about 800°C , 
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:It 	a 	t i~R 1 	.'.ur M/ 	♦ ` 	7 J■ 	{ :P 	.l771I 1.• 	w 	l,77 • 	, 	+i 	~7I.i. 1 ti Ii : ■ 	t. 

c abtu 940'0 duo Go tho 4cooiotiou of *0 00 003 occpoa at. 

tobb on flyotok (197, p. 3i) ho ut1one4 that Ca CO 

;per t raffia vary frvr► 000 to 1010°C r tb a rata► of 94°C. 

t1tp :-* t a 1 n o (1937) 3 of tod Shat zjnotito 

CI'i7! S3 a ou t fc tutu a curvo oho i j oza y rmU ozot)rnto offoot 

at cboutt 350°C - 400°0 r a broad orthoi1c offoct avcr th 

600 100000 mUo. ';?hog tint offcot 3a duo to oi4attcui of tho 

c irf000 	'c2'o of tho 7agEtito prtLo1oop thuo th3 Lu mt r of ' `i 

offoct isnrca v4th p Halo otco cd r fwt1i,r Qzton I ter co. 

Tho cc and offcct lo dua3 to Uio03.0p oct2.on of to roc Of tho 

onto 	CnC3 OZZCO t120 of tuna bZ opOnCd up aftcz tho  

ouroL point (590°c), thick to ob3oxvablc In i 	curvco no c vory 

C=12 cndothrLo p, 

D1 C OPT1017 AIM IMMIM:. LA 'IO17 op 'H ' 	(c ~ c • 2) 
A rlm. 1 I 	rr.~1. • 	w 	R̀~.rirw 

m. o io, I Bpoicn Loo 

Xt to of cazr itt1ob yo1 itt10 ponttxr 

Thia the a c oho typical ohaaaoto4oU1o0 of 

', 'cot€ilo. It caa 4 c aU ondothic wiz at 90°0 a vozy diotirot 

ohrp ont1ottrao pct at 690°C, and on cquily dtotint and ohtrp 

o othizio Utz at 7900 C. 

ca1t o oti io poir at 9000 to f&o t &o kzbof 



z 

t 

d~ ¢ 

a 
W 
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W 

~ 
r 
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Sirci12 ca to3arito p 	a 	°C Ia Guo to tho 	of 

1C ►cerpto v tor. to Voa". to prc ttnt In tbio thozo3rz can 

0c3p3r04 to tea at3Or apodww # '" r 6totloot naturo of tho oinlo ona 

tho th8ri coott n o adioo rho tbt 	ppa to of roro cr Iwo pure 

hrycott1o. ha ondothcrato pcali at 79000 to dui to th ozpoion of 

tho O ttux'c1 va 	!ran tho ocrponttn * It to cZoao1y ib31od 'fir 

an cuilly tat zt oothcrate ,pah at 790°0 T r r+ Woatn =o 

o ' 	of G2 c'z1 pct 4n it o1oøe1y tom the on4otharog pct 

ho covcras c--v bcn nottood by the earlier r r cro. 2h on ,t c l 

Ott of 600°0 to 4ue to fih do1rctton proaceo t1 t awognnioe the 

tolDetion Of o3.ivino. 

aQGfA!1  ro. 2, Spo own F'a+ £P/ 

c, 	7n ,'Q (raytcb rwA r=4VO oarponttne., 

4n acotton of tdo opooItn ohrra ,ro4oco tootu o oath memo 

of oz t naato z ixrolo anti a littlo mount of oorponttn.  

i 	:o1  rc 3 for tub oainen ohav a an ontiothei1c foaturo at about 

80°C, a diottaot oLotkxtte p at 7 C, aua a poor Ootheto trc 

oprced over 8Q0.95OC. 

cr3.ior tU ondothio fcatwro 3o fro to the Iwo 
of  )rtjr000pto mater *! roe the rrnrpcnttne o  9ho orlotb it ie ptI at 

-00 to ohortor and 'kooflor an accped atth lopeo 	1o. AP/` , 

rn'ti r, to ozo hoevio rou** to abzo not c e prontn3nt oia wit 
ofAP/'5. 
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It cps that tea paoaono of c rbo at nianozaZo b io cot 

r 	o footed th ondothcrio pctt vthioh Io otiU 1a1tj obarotorictic 

fc3tw o Of oat a. hte c ppaia to be aeonab bcauto pure  
dototto olco ohm ondotha to 	at 745°C. Zn pu'o cc,rpontinao they 

catanio ptit io *e1atc4 itch tho tornation of olivine, Zn thia 

apodc eo tho or o it of aozpnt1no i0 2tttc the fCAt#du of 

oliiine VAU aDo b3 XuAw and Vito c n oxpl rU th3 in 6ofin d. 

o}raotor of the oxothoato pc In the tharorczt. 

01. 

Tbo apcoic it jfi c * r o btmato etncic3. ord oo onti . 

M or thin toatian it vaa fcux tbzt tirrna ohrycottlo b, bps 
• i J 	a f~ 	t ♦ 	~ 	a d'e. • 	cS 	•)a• 	s.~ 	!•~ n 	a 	1e 	f vi a 	a 

ty 	.t 4k iMi f yJJ 	, 1 t ♦k ♦ itlw t •IJ t wi 	— 1 ILr • • 11 A • 1 

on at 75000 or enotbr no proimnb pc3h at 08000„ 

Sixtc o the Otothtio Pcatux o at about 10000 to vc► c110 

too ehz o that the terp3n .nc fozo litt o C otmt in' ' so c mp1o. hc 

pct at 750°C is d'o to upu2o .ati at atru:otwcal r,  to ' troa Cmo^ttlo. 

' 	ondot}ic3to pt at 	a to Quo to tip dtoaoaiation of the  
carbon s t ttnc a3 (Colette), 

:bin occttan 0tu4103 of this coap10 artodi7 mppor i the  

"t 	to I?+Ot+ 4 3j 1a1zxa I:Me AP/ 
of 

iio epoti to► 	somas , 
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r oop10 ftion aboc 'vad un czc tW.0 candor conioto of 

corbonto otnomZ ooatcd thiokbr ctit z etc iran oaiht 0 axis øhtcott],o 

t4ioh co ra ozana crbcto cinorol is tbo tarn Of wino 	p to oo4 

8O oiont tcotuoi of ft oux' a aft a oncfldthcmlo 

poalt at 00°C, a broad p=31 t Scaturaleoo a. t) ,o offoot at about 

500°C, Mother ciaU o3toth3rnic poa1 at 9 	V cd owtb2r obarp dint t 

r on thornio fc3turo at 80°C 1a duo to ]toot of 

hyroocopto vez.'ho broad toattwolccrn csaptbarnia oftoct at 50000 

to duo to tho o t&ation 'P tho our  3.yc of 	cojroito partiolco, 

3.ib offoot to taOh broad and prozatnnj oocuoo 	tia]co arc 

oxuand to a »h fig elno, i.e., •'300 cob. 'qua Soto trio 

tthomle o oot at about 350°0 app oa3 r as a traoo toarno 

thta boo boon irthor o2ondo4 1r tho f'1nouoao of tho pactiokt at o, 

? a of otc=ia p03k at 70')°C to duo to tho o ttatioo of tbo 

r .ice ►n tito. Tho projninonoo of tho oc rUc pock of to 

ranotite oanpritd to ti ).atb rib M t cajor portion of to tjnottto 

~~ m 	s t~ f ♦ 	.1 -Y~i 	iy1 m D 	e 4 	s 	- ~ •s~• ~ti NJ w s~ ~/[ . 	■ ~ u' 	r ■ 

arc pmt (590°c). 

L~ 	_ 1 	aw 	i+rru r r.a ~, Ni ■ ufs 	~. 	e 1 . ♦ 	t.t e 	• ~~A a 

4■A 11 not coc toyobycoti3o. 	Jozplanatton for 	con bo that 

to Ch* 3otortot.o D " orto pca vbich Cbcu34 bo opporro6 botoon 

0 to 7 	fir"' jolbaa boci nuUtficd 	o3eothoitlto otfoot at tkm 
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~Uto. 

 

Thi d1tnot perk rat 830 C, ber, Sabo* ts pxtnoe 
of chrysotflo. 

' sb rnn postttm of the .zotbrninic snd sadothe mu 
wtU ama be *ffoctod y the MdtUonal a,licato phessa whtch 

win be torsi during the Ming or lapure exp.nt1n+es. Wbi h silt *t. 
phases are foaed duo to the hratthg of ssapZss durini D,T,A., could 
not be doUnImad dwtr the present in .s a ,one. 



C U.A ,T r ate„ V 

2etrochemiet y and ketro eno ib 
of basic ignoouu rocks* 
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P!CIRtATID 	IflIV oP 'xl13i nitaXo 1nJ jioc 

Imo' lairo rook # throe x 	' ►ptri oiU cn ono  

fzø tho Xovor railin t ;a ' t. r! o , }i iva boon chott3i amlycw 

aiz flO. 	roU1to are c = in ble 1. 

r~ rr-Ya+ s t 	s. t r.~ w 	ya - w', 	i 	•t~A w 	■t 	: t.. 

Sovovg ohips core obtoa.nod from Utforont pt of than opuincn t tth 
a o oo1 brtr c3 cruoh ozM pcdorcd In c 2' tcon1 oto i tortcr to 

E1~a cbctat 4(4O mo, Of tho occ rocr zttiøi 1 	of t portto 
(about 5 	o) co oaUootod by qutrtcrtrtj nd o+nt • ho Liue 
piplVerloii of the ttoriz 	o dano in an Otto mart r ond tho tito.. 
neZ to , coo throuh t 100 ricoh cim. 

ITIM t ltl7l iY 

8i02, 41O end tDteZ iron tootbrr rind OO era 

+otcnrinod by obd ravteotnie=1 odc do .ba by Grovoo (1951). 
to oteli&no4 ocp3rctto3.y by tttrothij o~;-oinot th utZima colution 

of 

Totem Win, ctt , MO, P205 or4 I jd Oro otr t d by 
'tom a 1n1 	UP 500 opootrophotottcr, 

1*1rind 1O ore d+ctarinc aith tho hole of o f a 

phvtoftr ($. ioo riodoZ Inn), 
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03 is eaZ*1stid ty de4ucth total iron froi 

+ "W i f'ah ' 1 4btA .z 4 	t1 tr3C *at). 112 3 

is +o » i tr fi sottng O + total o. 

	

w9m 	4of the B01-0 too t The ohemtoni  

	

oonposttion of the f 	toed sic Is given In Table I. 

aft 1 
Ohs.tic*1 0pcettion of the aio tniouw Rooks fros 
PulivndIs sxd their conparieon with si sib' rook 1'y pee 
froze Iffier ats.. 

1 	r 2 	IV 3 	1 4 	r 5 	t 6Y 7 Y 8 F 9 

8102 46#47 49.35 51.68 40.07 49,20 50.61 495I 50 45 
05  10.03 15,89 14,375 14.93 14.59 13,58 13#0 13 15 

Peak  2*% 4,39 3,94 4.98 3o" 3.19 y.oy )13 13 
Ito 10*28 8.65 9.12 9.65 9#97 9.92' 1049 
t as 0„25 0.30 0,20 0.30 0,40 0.16 0.22 

10.20 9.90 Igo 
 

0.20 7.40 643 5,46 5.71 5 8 
o 7.20 Oi 90 8.90 10.30 9.45 9.45 10.18 10 9  

1.40 40 9*30 2,45 2*30 2.64 2#60 2.25 2.8 2.5 
B ,Q 0,40 0.75 0.80 0.45 0.63 0.72 0.51 1.2 0*5 
ft02  10*60 0*80 0 0#90 144 1.91 2,34  
P20 0*20 0 0*20 

4 
0.20 0,17 0#39 0.3? 

2.171451.0? 1.23 2.47 #13 9.31 

Total 100,58 100 101,785 100.71 0.71 100.29 100412 99098 95 93 
2.53 1.11 0.91 0.71 0.67 0,58 0.56 0.5 0.89 

1 	1/7eQ 1 *77 1910 O,90 0.77 0,66 0.55 0,55 
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I. Pi r to ,t bba0. 2cidjtri Sill, AP/2 3, M4yoio by 
tho Author. 

2. Qturtc«ht blanch do).or1to, ¶hdptrt &IU, AP 34. 
AnlyoLa by th3 QUthOZY. 

.3. uar'o dolerito ?Qptri et U, AP/2 ?y i*rlyoio W tho t wbor. 
4, D► ito, Tor Otil, Vc rp oo, AP/M g Ac lyaio by tho cu C►r. 
• Avorct;o corpooition of cttht Cud p3h 'apo, 

bpcc r2n in oo, fl.A, VC bri 13G6 PrDa. In. A d+ Coto 
Vol. 2$ 9 .x.362. Arc3ya1a by V.A. Vc ban. 

6. Avoicjo c=poot'ian of olovon Th300csn xm . Th*U, God 
$o* Aooricvi, Vol. 3 P. 774 (1922). Amlyoia by Us Go 
rntous on of thaoc akoven to fro Ib3ch.5xtp, 

. JeO of sour cam+ +eo of Dcon ? po o o t to t try 
prontl jmjp ""'yMfffJ'o"otrod by t,D. iot, 	 rnoIt 4-.. 	Itt, 
8oicrum 9 Vol, XV, 1'a, 1 p.29 (1 938) 

8. lotit a tjm typ3 3 (cl,Q. 0m204fi ` rid of 4ittorcntition 
in bic31tio co, An, Jour. Oat., Vol., 250 p.2410 193). 

9. Olivino - b zolt En,; ~ t 	(cnr , (P, ott p.241, 1933). 

Prcc Sao ahafco1 a 	ittton Q.X.P* 7, nozix cM 
loulatae co oPxz in txblo 2. 
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2 

.tusnt /23 I AP/254 I 	AP 237 	I AP/' I" 

tuarts 1.74 

Orthoolasa 2.22 4.19 4.45 2071 

A .bl,t,M 12.05 18+46 19.93 19,12 

Morthit. 22.24 24,52 26,16 26«46 

Diops d e 10.26 13.81 14.05 17.26 

Thjpersthsne 20.28 21.73 26,23 20*76 

~13Yine 26.04 8.86 *» 4+78 

*8T*tits 3.71 6003 5.58 7.09 

Iaentte 1.22 1.52. 1.52 1.67  

0.34 0.33 0.33 0.53 

t 2.17 1."" h 1.23 

100.53 100,80 100, 101,41 
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T r 	+ 	. apc4tion or th3 t 	(a tc U + 	i.jioc4) 

= 	7e# 

 

30 4otor'iiinCd by a 	iitt point counter to tvon in abIO 3, 

tv+alln 

0 	fi 	t I P/23 AP/2 1P/231 	J i f 111 

o o' 44#5 +2#0 

V 1tvin + .8  

papa 	to get M 

Awjito 16.9 2006 24.3 38.4 
5.6 25,2 

Uornbiono - 18,9  

tito 2.9 - 0.4 

btjnøttto 3.4 2.3 1.8 68 

1fltioX'it0 a 	10  60 7 
Cb] o 

Totta 100.+0 100.00 400.Oc) 100,00 

Cone 
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Px th aeat1 COpoettJb, FE `c7 . ' 3.0 o sre 

C44CU18tS4 and t o aro ebcmn in 	4, 

100 I VADI OF T E AZ UB MPI OP BASIC X0 '3 U08t. 

Conrttuent x AP/233 	AP/A34 	4/237 	AP/111 

£31 07 107 124 106 

4 12 1 8 3s 1903 

71 55.4 55 50,7 

c 14 20:98 23 244 

4k 3 Sob 7 5.6 

tt 0.9 1,30+3 1.44 1,46 

p 0,.115 0.1305 0.114 0,136 
k 0.148 0,178 0.17 0,119 

0.2 0,585 0.5 0 
-25 46.2 .4 -16.4 

2 4k al + 4k 0.4 0.49 0.607 0,45 

Contd. 
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C "Afli O51 o n 1 o r xv cowo3n1'IM vm iifl 0DJ L t 1 	xOii 
M 

tko po .ition of tea p1g Iuo o obt*nd Aozt 

1, optical aotcmiztton. 

2+ Co- a oUs TtX 

cM 3, t piotttnj the OUIOtOQh and 2 c1Wc3 + alit 
era .a03n ntuo 6icsjrr. (Fla* ), 

4' cperin; the con,) ttion o t ,tor n, abtc1no6 

.. ~.. 	ixA !s# 	. t A y Ar±1 	A + * Y 	~ 	t 	~,t 	d 	* + 	s~~ 	r ~? t • . 	s r • r w 	• 	A.s 

p 	taxi [ oh m its tablo S 

O011flXSA" d3' VC CTM, ITX'!m 01 PZM)XOCZe W MAX` M PROfl 

a W of dotmi Uc * 	4P/933 	AP/234 	AP/2i 	/111 

'ne1 aot aiwiOn 	An $ 	 an 54 4bfl 56  
Lb 32 	Lb 44 	Lb 46 Lb 42 

An 64.9 	An 57,3 An 56.76 An 59*0 
Lb 3501 	Lb 42.7 Jib 43*24 Lb 40.2 

	

platti j Ir ar4 2 tr/al + o2& An 97 	An 94,5 An 46 	An 55.5 
in ni cj n din 	Lb 43 	Lb 45.5 Lb 54 Lb 445 



0- 

3: 
2 olk 

al+alk 	o. 

a 

o 	ALBt TE 

8 	
OL16o CLASS 

sNDvs% NE 2Kc/ 
6 	OAP123 

1 	O P P~23d 

.A. 	O NP/33~6 
9di\ \.P~EyP 

9 	ANORT4tTE 

31 

'.3 

V.a 	0.4 	0.6 	o.g 	' u 

IIG'3 	
k , 2aIk DIAGRAM 10R THE BASIC IGNEOUS a I+Q(k 

ROCKS OF PULIVENDIA. 
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lwo aaapit ton o' nod b r piottin h end 2 a1r/o1 + 

in 111 Ut dtayan wro onox%13y 1 ror than the v€~1uoo obtinod i? 

tto Firbt to notho s In the Flo. Thtt, 4iffercnoo in t amd, r tin 
in the caco of 

qua olitrino content no obtAtmd frorn ro4nl Greta 

rrttc fly ocoo +nth the mr= oo ' tnluu. D2jtoo1eoo oM pronco 

ro for peroontco content in tho norr vhUc thlo dtiofriy to 

t do up Iy aut#rarito crd chlorite in She cola, Oth3roico it apeora 

that both the norttvo coLWooition anf On codcl oc p +ttion c ro 
to a mrlm d~. 

1FAW"'AMM OL T "i t 

One of the otcrciotca'iottogc3turca of quarts do3.eritoo 

to th3t they obo i the pr000nco of qttarto in the modalc¢npoatttong but 

in the xox qiairt deco not oppz' otacpt in one +Deco one on tIz o or 

heM olLv►lr app ehich potato tatwda the uMi resturtcd nAturo of 

theoe roche i.e., Doc dt to wdo thqy cpper to bb ov cttzrted 

rOo1 but the nozri pinto toar4o 'fir utdcrca iratcd n t' o, 

►'or (19520 y. 527) be dcoorlbod a o1n1i' obawouvr In the qucrto 

doirn'ttøe of rnOh1 and Gin(Jhb Untriata of Biher. 

The rodel O*2 nox3ttvO valuoc C' potoc4occo tjrte to 

a narJ d do, o of aocumoy both in emt as =U no in their oc po 

onion.'he +tsar conetituonto, opoataUy gyrozonce alto two pith 
cAch arth . 
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J"t a 	r1i, - r 	a 	« 	~ R 	■ 	~ i 	w; 	a. a 	u. a 	w 	 ,~s'~0,,~ 	~ ~ ~. s r 	c 1 

bd on tho e1 ht porcontjo or ozideo and the fct*rth an tba viii 

vaiuGtc s 

in tic" 9voifJht poroen 	of ciuoa in piottc 2 arint 
citht perconto of other oidoo, an o wvoo for f 2O VzO, CaO* 

h C 
 

aro nero or loco Qrg atheno viio th cur ro for Va20~ ohc 
an incrcine rr33 APta3 to At'/234 ax 2 foc AP/234 it TUrt1wr 0ho,e a 

o iiht doors . The curve for ir30 nhc,o a dintinot docrcaoo v ith 

inorcoo in coAjbt poraantajo of 8x02. It cy be notod hero that in 
thin dictjrrin tan2 oleo in the oar three variation dieejrar oni;' the 

rocttn fron adpatri aiii b va beezi Plottnd and that of VcepaUt, aiii 

havo boon orthz od Juno bra c y not be carConottQ rointioohip 

batzacn the r000 of the adptri ciil and the Vcpeiio oiii, 

14 fitj. 5a the variation in the I7iajLUU vahtoo en (3ivan 

in Table 6 we piottcd to indtc to tho tr z4 of diffoxentiation In the 

roche Of the 2a6pptri DIU. The oardoa for a end 02h azo oripit13otic 
end oboe a yonerai Lnczia* 4th en incrwoo in at valor • The Aur'000 

for ib ahan, a dintitt doorceco teith an 140 raoo in ci voi=. T 

1O tOI p wt of tbic +tiro ( ) x 0.0 fr'oa AP m4 to AP/27 abaa a 
further ,cntio incrcaco aitb inorcco in ci content. be curve for 

ai to oWaw to the curve for a 2rc M'/253 to AP/2340 but tborofroo 
it further thorn a doors eo in al value th inarceco in at value„ 



ii 
10 

K q 
0 

w 8 
S I- 
Q 
 7 

LL 
0 

u, 6 
W 

1- 
S 

U 

w 4 
a 

r 

z 

9 
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F1 G• 	VARIATiox ~I DIAGRAM 	YVITH WITH RESPECT To 1~i WT. PERCENTA6f 	OF 

OXIDES 	FOR THE 	Rocks 	OF TADPATRI SILL. 
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FI G.4 	VARIATIOM DIAGRAM 	WITH RESPECT To WT. PERCENTAGE 	OF 

OXIDES• FOR THE 	Rocks 	OF TADPATRI SILL. 
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to ftc. 4 a trLQ1JL$1O.r variAtion diWJVC to clam in 
C ob 10 i,34i too ho trrnd Of difforoattutlon in the `:'ndpatrI otU 

and Ito ccraptricon ni h tto 8OP4O4 fcrrotjabbro carl.cn nd the 
tea 

 
in 	It - treotto ocioa, 1bt ii Proa thin .f1t a`aa  it 

QPPc o thr t the trond of 4ifto nt&4to4 t 'I Taayatri of U c o 

totrdo oiwicbont In ThQ and OXMIlea !rift inp0vortobrott in ti$O. 

t to trend to not thor othilar to the 81r tom tror4 nor to the 
a3 a 	best tom+ but it Ia very OIZItkr to tho trcnd of 8iff- 

arontlatloa of 1 jari o , , of' loa, ao cnnttoncd `bey` I,yar" 'p Vonkat 

and fsaorjoo (1964p pinto 5), 

l•17iI4I0!i IT: 

Stan nod Tuttio (1960) htvo o tprocnad tho att.+nica. 

oharniD z of ncaz, loo z in " = Of D199MA'C' GUon Ind0z (DX). 
Tho cone pt of Dif `orontiation Xnndon to 'mad on the 	 ir.,r*tn1 

otidion eQ In the cr,otoUloutlon bohvtour of ' oWanto mitt eo 

rovoai4 by 	 " ° o n r'o rcai4zn ayo'c & of flit, Dioitttaticn 

loden in a 	Of the botoiti of the rock and to ozzprcocod no the 

cu of the ntn tivoont4p of quu3rtn ort is o1noo, clbitov  neP oiiroo  
loucito and IcioSJito. 

;o no core than tbx= of theoo rw tztto itinorain ni3 

app nr In ry Given noa thuo tbr Do  I. to oiop2.y the cum of the 

porcontoco of ttn'eo nor att ro Dtnra . 1).X to not a ooaouro of 

oilU o3turation. In the bato roche It Ia baa try 50 hUa in 



Deptt. of Geology & Geophysics 
	

University of Roorkee 

-1 60 S. 

to rcoIz It is coro than ' G, 

Zn on zmah to t11 Date to a t aauro of t} bootoit, +' of an 

xa roc r it is enIdeal quaritt r far t12otrcttn tho 	 iation in 

tho o totry of ij*aoaud roo1o. Tkzornton nr iutt (op e alts) 	o 

plottod tbo vuriotion diorcza for vQriouo tnoouo outto in thiCh 

B.!. in plot e o otnot the ctjbt per oont3o of vortouc oz dc3. Mob 

a typo of vrictton dinsui for the rooIo of o6ptri O WW to tvon 

in iaf l 

ORDE t .Q2 itI pI AL cRYS` A 	IOTI t 

cod on to ► o tra y of tbo two Of the 	lz # it to 

poeotbla to decide rAth fair accuracy, thQ order in wbicb tho variaa 

otiteot3 miner 18 'C7 cryotti1tco4 out. IA p1crtto Ybbroop no 

doecribod car3lor,, olio na ,wino am polJdZtticU1y onc.aaod o.thin 

O?thOpOZO1 	cUmpyroirono and p1aitoaLec £ocparo. Thio tndieQtoo 

that the oll4no to the Wit mlmna to 0L4tall1m foUax,d by 

otb .or atltorto nines 1e. 

1l fl3 p rozc noo cM papioc1aoo, toiztuxai zo3ntloa 

indinato that in Dorms c 000 pyro onc cryatUicod o r toi t UO in 

other # 7 oz7ot11ico I+ator them tho pZcitjioc1coo. 

th (1%2, PP. 120-123) 'boo oe coto4 a ctho€1 to 

dotoina the reattonobip bran the ardor of cx'ota3.iicatton of 

p2Ajtoc1oco and py~acnO in a bcoltic ==. It 'c bz cc on tho  

poottion of the bouaar3r mWraca thich ocp3r0to the pyro cno , old 
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frct thz pkjioeiaoo t3.obt int3 few copor rnt o tr, tb An - Di -, 

lira otution vbio 6c f .ia t 'm t uWa r ou ao to 

trci o 04,.P.n, 	s.1 f aOf + 2411 + 2*3 1y' r~htob to caUo . tho 
' ( 	) to mar xabot i2) it cu4 im1 fio Chit thooopooition of 

thr b e t Wh k on or noar abcit tho baundor curfcica cox theroforo 

it vould in 	to ok4trociuo aryotn ~,iottou of bate pyr43raoo and 

pAtjtooa000. It tho f (uom) In cllor or , to than 423,E tho 
;ate 

'l aZ t o in tbo p1io1aoa fluid or in tho p vmo in14 ro poo- 

tt o1 i cof ( ,) pia or tho r ongyccd n^~p ca of tbo baoic 

tinouo roo3o tro jtvon in tbio 7, 

t 	p t nrI  

SP3QICCU Oe x C3!l 	X tt t 	.o 	I'I 	 (norra)  

A1/233  li 18.6  34.2  15,0  31*4  122.4 

iP/23d 	23.5 	31,3 	17.6 	27.6 	12224.2 

M'/237 	23.19 30.10 16.30 30,40 125065 

4/t11 	22.0 34.1 20.65 22.65 121.2 

' hic tC b1O ohno that thu s►t 1uo of f (ry) for thu 

cm2cd roc, LoU near to 123, "'btu mLroi thu vc1uo off' f (no=) 

it opera thot in qua racer thorn r. cam or 3xiobiral cau) 

cry Uiiation of p ozoaooend p1r ,oainaoo. 
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,adp t ri oiii 1a a 4iffcxoit / juoco intruoivo body cad 

1a of co3po3ito rnturo, ba roo'i p at to bottom cad t) trap of t a 0ii1 

are quartz doloritoza thiie tho oonti motion to of pioritojnbbro in 

copooition. Iq cp axo th3t the j3rtmt i c ta of t Itio air• 

aitton from rrbtch picrito y b ro rya the firot to 1Dmx by fraotioni 

aryoWlic itjou broutbt cbcut by ovitcttoizl different atlon. Di to 

thto code of dtfforentiation, to upper part of to tntruoivo body Got 

dofiatoflt in thaa eov)tttuont thick ?v4 cAM4 ozyotcUtcod out cad 

byte oyotcUic Uon of to stiri liquid fraction, quarts dolomite 

r t0 tortod. M) 000urronao of qua$to dolomite of %t 3 bottom of tho olU 

to little roblatic al nd it cppero tb3t it is not a uc it twitu 

dtforatiation product of the cis ctjz t rich bn G ven ring to tho 

t tddlo and upper portion of the otU, Quartn dolaritco tmc the 

£tdptri cad the YcipUon are quito atat1t r in their r 	oGicl nail 
the 1apeUoo  are quito otatlor in their 	ilotol nail ehcicai  

eonpoottton but ptorttobbro to rootriotea only to the 'adpatrx Qua. 

Q is dolorttco of tic man oho the proceaao of aicropoj tittc 

tntor z'c th bot on q=rtrj mid loo per cUab indicated tt Cl latter 

cac ev ; otion of tU d t?routictif a 	ot om'ioh d in ailicu end 

tin can be onpic4nod duo to car$y oopartion of oUvi.no Zrc the 

pmt  r  and tt► izoospkoto motion '.tit to 'ceinin liqutd as 

to olivinr 070 coin cottlod duo to Gravity a. 

The reoIac of ccdp3tri cii1 p s o- bb -quay► -+ 	) 
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ohDi not only a cbno in dal ocnpooition tug churn bhp' thz 

variation + 1a +a but oleo a variation in tb tount and coipo4t1on 

of tbo vcrjouo in lc, titb rc3poot to pkgiooiaoo tolcpara it b iw 

beu of acwr I ^Gt ut in plc:tRi' o abbio tho lioc1aee fol.cparo, to 

d0toraiix1 1 y optical data, *ram acm and aloe by plottin calauatod iz 

9 2 al. /al + o vaiton in t1,C iiO' di jz (na v  1), cro core cable l 

than tha plaCtOc coca of the qe rtc doloritco (c blo 5). 

iho n rz tivo ocpooitjon or& th cobcol.liccto proportion of 

peon, no caboulc tad fro the cvcroco obhioa2 oompa itior QXC (ivcn 

Tublo 6. In tic table, tho norativo c pcai,Lcn curd the i otccilicatc 

p portion of pro,rones of 4a1.orltw cn heir, fr= other crone arcs 

c o i taludod 9br a acperat%vo ctudy. 

nblo - 6 

I R144A `zvi c^'ro6Iixoi1 or p 0XEflI of , i ,xo xoioi poem pro 
ULIV1; 1A At?D Thin 0012 1X Oft rI' i ba► CI' T AtD BA8A1j PRO! i 0W 

Ear 	03O 	r:Vi 

/233 	10.26 	90*56 	17 	60,491 	21.48 
APrn4 	13.81 	21,73 	1980 	94961 	25.59 
i P/237 	14.03 	2623 	17.89 	50,94 	31.17 

17426 	20.76 	23,24 	46.00 	30.76 
A 	13*04 	22.33 	19060 	53012 	27#24 
$ 	17054 	21,22 	22,6 	41,6 	3506 
0 	17,41 	17+478 	2406 	 31.1 
1) 	16,76 	25.74 	19.6 	46.6 	33.8 
v 	13.14 	15090 	22.3 	92.03 	25.6 
r 	14.71 	21,0 	2015 	p3,9 	25.0 
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A - Average of AP/233 AP/ 234,, AP/237 and AP/ill 

3 	Nor dolerita. vero of 3 lysee of 
Newer doler tee, Singhbhum (I*A1N, firer, 1932 
and 2 of Keorijhar eta 	riohnen., 1936 

t 	Average of 11 	3. ec of Deccan trapo 
(uu.s. waeidagton, op. cit.) 

1 - Average of 5 an +eo of Karroo 4oleritee 
( 	and ,rth, 1930, Geol. Mgt p, Vol. 67, pp.97." 10 ) 

Average of 6 leee of Whin tip.. 
(Hol*o and flazrood,, 11928 ULU* cg. Vol. 21, Pp. 493442 ) 

P - Average New J,roe r ,dealt (Anderson. 1940, Am.:r w. Soi., Vol.238, 
PP* 477.92), 

':fir average basic igneous rock from ftlive dla (Table 6)  

when L*OMP&red h the OITmr dale too', 'Karroo doped and tb.+e 

Rew 3 re bacalto show .simi2nritr in the dippoide and hyperathene 

molecules and +10o to having more bypersthcne than dirpeido. But, in 

Contract to this f the Deccan trap aura equal amount of both theme 

molecules. The 'Rhin 8311, tho*A,h containing me 	perethene than  

diop , d+a,, their total amount to leas than the other rocks. 

The metacilicatee in the average of these rook r are 

.Veriarknb1r unIt m in e3oving a lacer proportion of Ca SiO3 and Sher 

proportion of Mg 8iO3, while Fe 8103 is intermediate between these 

"Values, to a os 	5OrutIy it would appear that there in a 

reciprocal relationship between Mg 8i0~ and Fe 8i0~ # for a decrease In 

Mg 8i 03 results in the inoresee of Pe1i0~* but e b a notable change 

to not observed with respect to Oe8i0. The explanation  for this can be 

had from they phase dIegram for the systems CaSiO3 - MgSiO3 	P58iO3. 



En F5 
r►9 $1 03 	 Fe 51 03 

FIG.8 	TREND OF CRYSTALLISATION OF PYROXENV :S 
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Tho rietootlioto.p'oportiono of rocic, nnolyaod fro 'tdpnt't oil]. ore 

plot i in t1 nbovo fscuro ( * 9 ). Pl arito Cbl* o (AP/ ) is oorc 0 
rich in onototito and aiopaidc nocoulco an canporad v itb tho p, zone 

A11% tA1Q.d v c S. ar4 I1aa . 
Of quartz doicrit c (AP/234, and 237) vhioh ot/coioculoo indicating  

thoio y onrioboonb of pyroicnco in iron + itb cuoco oivo as .o 

oryot1lic3tton. 'thin ovation cindy of tb000 rooks indicate thAt 

picrit 	bbro boo a good rent of orthopyroneneo +tbich doercooc in 

atount or os pluto.3y dionppcoro in quarto 6n].oritm, 

Anothor conopicsucuo fcoturo of th000 roco to tho 

praoonco of piOrope;  ftio 3tcjroiti in qua doio'ttco, It fio 

otxrally bollovod shot the pr000noo of ntcropo otifio in booto roOc 

ronulto duo to the aryotaUlmtion of cc do rooidu foz c3 by the 

coyly ccy=tion of olivine In c, ccoo or ito otoich.t otric proportton. 

thach on on to o cXcotc d by 2oan (1920, pp. 70 to 74). ] *t 

nnor (19299 1931) obooted to thin dory and oonoIuod Chit uto 

poijottto dodo not of rcn the proomo of cryctoUirntton difforcn- 

nation, but no a nocondory product of bydrothc ,il nativity after tip 

roe% boo coaplotely oo]M UPied. 

Chong in tho coapcoItion of tho in4ivldual ninsxenl 

ax oupo and tbair rolotivo percontcijco ir, unto that to roan of to 

?adpatri ciii are a product of ditforontiation from b altio ire. 

I2O variation In the ob=ic al c oopooition and tho minoral oupooition 

to of a noiciol ni n no a= ho onp otod c2.zrinij 6LfParontlotion tnou t 

Ubmt 

 

by fractional cz7otalUzntioc. 
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p on!'t cnd t perath3n3 oz'o four i to jothcr. 

!tho aatlrna * taa1 or pooh .on of a tholettio r x 

cn that of an 01ivLn9 btx1t tjpa, on avawtod "t Co o4 (op.cit*) 

are divan in kablo I. o tholotitta typo in aatd to be itlo%in xioho(l 

by notably hi ) r 9iOO2, hi hi, i, IC20 and I=w A120 v  oM nuch 1ao 

4uou for 130/Cc .O anti t O/ 	ratioo. 	oco ditiorozocn r a4JgJootod  by 

tanuo4 am not a1 n is taut in d.iottnjutobinj bet to thono tvo =:CM 

typco. . "s3 lu ]od 11y (an alto$ by urztoxe  &d Varb000n, opeolt.) to 

oppoo the curcopt of I onr 	an eonnludo that taro to no a000nt t. 

oon:si^tint ehcuical diffezonco baton to trio tao. urnor and 

Vcrhoo on (ap. cit.) h wo njcotod th t a taut ahoy for 310, to be 

Mbar un1 for %00 !O and x: O to be loot to tholoiitco than in 

u1k mina oltvIno bat 1ta Can be tho d#at .n ihtzn charaotora, but in 

aoo a3oCa * a tntttorn.1 rotation rathom 'tom a a2orp diffcronco 

boot do the too r Co typca oxiats C.X.P► F. novae and m iii vIco  

awe alga cono54lorod to lndtoto tho ditcronao bot oon the too at 

typao. A 9si h ,3.uo for z rnttvo hyporotheno in ch raohioUc of 

tho]ot.itoo and alcd th3 app tzwco of notiPo quor tz and tho exo3 zolon 

of oLittn and opholino +.b rop aat to 13jt . val cat tho tho]cttte 

Ott will vb= a poottivo va1.uo .r gu rto number* 

In table G,, on afa r ko tin n 4v to 4otoroizt tho 

n taro of the parent z a for the boo o rocha of PUILV nd1a area '!mood 

on the di ttn,ev,lohix, ninax ,o ;ia and ohoatcal Qatar of the too 
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VA73M)  

My dioouoaion on tho potrcjcmoio of 'Cho rocko of  b3cltio 

co it ton wttbout a rcn on of tho itjzc typo U ba ct ai4c rcd + o 

tricotploto. !''o typo of b3ealtic cvo are , onora .y rroocniood i.o 

ctlkolino olivino tAcüt and'thololittee bclt. akiaa 'F bo - 1t v high 

ropr000nt tz.O ditfoznt ant r, 	on dtftcrronttatjon ,5i'ao rice to ttc:o 

different rock $.C3. (rzo to rojoccntod by olivine 'baC3lt » txahrto 

phono].ito and tbo o'thcr b► tholoittic b It u rtu d1 000, ftcon 

t d iolacrvaart (1995) l avo or otcd t)nt Thoro a o no diotinct typcM of 
bna t rrac but rathor a con  no i oorico froo oilca cturatc4 

(tholoutia) to atlkw candor Oat+aratod (otivino - holm') rock. 

Yodar and LUc. (19 ) tw4b orcoin to tho to fold 

o] ooiflo-.tion of bo ltia zio into thaloiitic and iii olivino 
Vpoao lvo ouc, ootcd a 	m typo oleo chime to called co huh-tj► airsa 
bz colt rand two in QICO cuppartod b' tuobiro and tuno (1 55 ). 

' urn r tui Vo too cn (1%2, pp. 2Q5.209) 'moo ouptcrtint; 

the vtoo of 'I ozno4y, t uno and othoro )►two mcntioacd that them c" 
dintinot ntaorolotcl and ohiioat difforon000 hotamn the fix► type 

of baealtri. 1coorrding to thoco cuthora,, tt'io diotinotivo and poz'oiotctnt 

oritcri of the tholoittic bemlito no can atod' tth olinen motto 
ore Movolonao Of pizj recto and the +cozen pr000nao of on acid rcotduua 

ohiob to coz on y quirtcofolop3thio. Oltvino to a z ro con tittucnt of 

tholoittie blto, and 0  It prownt, it to un oned, 2h0 pyrocno 

of t)z nkm3ir,o olivino b ca1t is onoro4.y  a ito rhich to tholoiitcoa 
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p1oonito cad p1J croth,no ore found to t cr, 

'iria aao aaz.zapvo^an of a tholotitta 

and that of an oiiv 	!rrnalt Apo, an rn oo 4 bw Kbwiadv (op.cito) 

ore .,au in •Vcbio I . ^pia tholotitte typo to id to be dtotiu; tioid 

?fir notably 11hr 8t021i1 	# hf, r t 4 and 	A12031  and cuob 10 c 

vat. oo fcr jO/CoO and tO/?oG 3mtsoo. Ica 4.sfforoicco an cuotcd by 

Itoruiody are not aIayo true in dtottn4obin.j botmu ftcm to 

typo3. .This led t33 (aa oitod by 'Warrior nand 	h000n, op.ctt.) to 

oppo o the concept of ozmcdy and conclude that there to no 0003cC bl 

consir:tunt ebotieal 4tUcz'onoo be man to too tyj oD. 'rureor and 

Ycrhoo eu (op a Ott.) have as eo tca 'th3 t a texu Qtr for 0L02  to be 

aher and for !O, y end VjO to be icon In tboloiltca then in 

cl)co Une olivtno b m'Ito can W the dlctin uteh1r ,; c 	otoro, but in 

sear O3o0D, a U3ittOfl1 roitS.*n ratherthan o ohat p 8iffcronco 

b en the tv o coca typc ax1ot C. t.P.t?. uorzio and MOM valaco  

are also c onci4prcd to indto ito thn + irfcronao bot ccn the to citz 

tyNo, A high vluc for norrn'ttvo hypor attic ao la charaotcrtotto of 

th loUton end a).co th3 apptaznnco Of norxttvo quartz and the axo i ion 

of of im end zzopholluo tth rocp of to I mill. ra1uoo, the thalotito 

malt will nbe a peottiva value Sr qi nZ'tD ntaber» 

In table 0, on attoMt try been =.40 to 4atcraine the 

x atwo of tb, pront t;a for the banto roalzo of uli.vrd3a area baaod 

an the 43,oti,r , ltobtr notloleiX and cherdeal aherootor of the t.3 
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CO W#,RXlOLI OP TFG SZ'lC 	AI/O AIM AW4LIltB-OL ; ►#l5AL 
nubT1 	ROC 	PIL M31 

b c31t 	on&1z ore far b ato 
roO]o of 

X. 	t V 	ALOGXCAL 
fi°V34,iini 

O1ivt tiRc 0t1r o ahoioii to 

ab. as tq mcnt Pr 	'It tat 
C7bo13 bu'G unonoã. 
prc Mt g co=on1y 

cow. 

1f 	o=nam 	ram pyraor o Ono pyrO2IOuO ?7a pyro- oI,oiitio 
(Augi 	0 P 	(Aujtto) aoxoa and 
ont.to or alto ono 
W)ypc?othQno P 	110 M 

4j onto 

p 	1 pMr- 
ottno 
a 'o aban t« 

motor - Latrc ► loUtia 

aro rIah. r aro rithor 
in.  

ra j ,;- 	AI'lM1i 	 iholotitta 
ui'~ to =tit* 	a'iab 	tcxtitc 
dif"az rn- 
nation 
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Dtotiiidu MOM-1OtiiA1th  
C 	to . oXt tlllvit v trci Pull.- tha pro nt 

b3oi t vond]o oxco tz for 
baaia rooks 
of 11iVOD  
In 

II. tflgic2. 
tttori 

vo so 45 46,47 to Zntoxcdito 
oroontjo 51 

of Ct02  

roLijt 1 15 10487 to Int rr 	rli to 
pOVCOnt ,v 14.93 
of A120 

t 0.5 0.40 to Ynto 	ioto 
proontoco 0 
of Rao 

0050 0.89 2.53 to Al)1ino- 
0.71 oUvine 

bact. 

trio c*rop* 7. pmoox oo of Aboro of 
row 

 01iino to !ntc=ft to 
notattvo ortitto -procnt in 
qt x'to onl quarto + thrco rvcW) 
O2Wluolom at ,Wooaoo of but nap 

ivirm 
 

tna oitvi 34no to- 
voA2olin0 

 
npho1èuo 0bont in 

Uigh vznt all OOGO 
i 	- - tai voIc TholcUtio 
otbano por- 

Othono 
XV t7ijjUt Poatiivo Za;ativo 

Vclux fo VoIU r VQIUO A 	ir,_ 
iiiai 	qo. VOIUD {3d,lvir 
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 to coup c tt ►o otztdy, it cui bo concluded tat tth 

t ao ccuo roo troi 	lvoa 1Ln area  oh +v coma obrQotcro itziob arc 

cractortot10 of tho a]otItio basaxto on othc o ihiot arc cb=oc-

in o of o1i1tto - oivtrzo- b=at o But to aroral. ac7 zthaa 

Creator nf' ' 	p' rrtt ► tho tho3atitio ruSt acoopb At to fl/tX0 rzt$o 

to hl&s !'onto tlo p=ant r 	for tho vortcxa roa::a of "hdpatrt oil]. 

con bo tordcd to ':+o C x • z tua r1ob th3lottto. 

It ry bo oonttoni t ro tint ion , Vo:datrcr._on cal 

(opeot .) bona ward 0 sat.*' c+ potiton to tho t ' 	tho 

A 3ori Dili i1. WIOZo. ttcat (19501, pp 34 to 55) cm4 fogolc h.&z7 ar t 

ri (1954, p. 4 ') aloe z'opartod cnt iootoo Slob pnaa in t o Do nn 

Trap. 2ho trlar; . vartatUm dio z xa (r#(3, 4) tr4tcatoc that tbo 

tor4 of ditforcuintcan In tho pntrt o*l1 to roitbw o ootV 

p=ol]ol to 	cr,pr8 (Tholotittc ocrico) Dior to amino olivino 

baa t o rii a • 	vor, as r cn orod oarlti . , tho trort of tho boote 

rook oerioa roo Mpatri till to vox o ]z r to he Ind of At jori 

o i. r;boro tbo pro nt 	to ro,-p"a to be t of n oinn rich " bololi to 

X3oz pr Vo toratn and 1bnor400 (opecit, ). 

Skin (op.oit., p*376) oleo occoZu6c,4 that tto Cu&lapoh 

+ balsa ;o to e t o]otttto t po 0n4 M trend of d fCr#ntlatiOn 

to aUAI r to bat of Caic. n # ►lino cult of roc:a, 

o0 clr0 



U21R 	Vi 
--4 

AND BAtD13 DLO3IT 
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► oobcot~po dopo itc of thii orci Mroro for tia ttrot tins 

lrt trod by OWICOn (1 934) 

In t) , or ca a er X i ooti. tion, aobc ts3 bo :>o difforont 

tea of oocurronocc. ]liportnnt dopoolto of o bostoo occur of a znzbcr 

of Plooco o)on th 1=. r mdi uppor contact of Iizrnr o1oritio o111 in 

s p 1~o dolomites rna 11ncoto 'u c hi3: o;ocaaio oce- roroo of aob-notoo 

to ciit"htn tbo ^adpata4 oil, 	rCQ to ooe' ri ottoev an+o doocrtbcd tticvs 

AS 	3 't 	" ILL 

►11  rola ont of O1rpaotio oobotoo fca coon in tho 

p o*tto ibbro onpoaa on tho math oink, of to zrid~o .0 of 1 ulivo tUci 

7bit Thw fora. ;hto co otoO is not of coma viol oicfltftcnOO ao It 

ooc= in t iofoxv of ca11 filzroo within to fraot4rco o.ri.ob taravoroo tha 

picritcbro. It oo= to haven on iztod by tho ottoration o 

olivin3 in tho o rooho by tho ooUon of i ttox rrhtth pozx 3tod th rouh 

tho frocturco. Gtiob an o2 to Lion loo place at ooap ativoly lcxa 

tonyxraturv0 • 

1r1peritOUt3l otu4loo on t - oya t t ;& - 0i02 'ii~4 by 

,a ord :uttlo (1 ')49) lrwa in€ lcatc 2 thAt corpontLnci con not bo for cad 

at tc poznturco above 50000 oz4 that fornotioo of ccrpontino 'by tho 

action oZ c:ator on fora tori to can occur only bQio ' 40000. 
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*oboo oo murex at a rambOr of placco at both 1omr and 

upper aontactC of the Xa or cliff *itch h3a intruded t r, Vcctpilo 

It gtono and doioo1.tc" 	thoao occurroncec ooxQtituto the a3i0 

C b 1 b o o dopoiitc of the area, 

"ho I 'tic Aabootoo 1 ma,  Ltd., rmr1 d hobo dcpoo it 

botmon 1924 to 1931 argil. opened a immbor of minca In n1 ich the acbeota3 

coiio tn foil `od doors the dip (100 to 180) upto 200'. 2tnco t 	1964, 

thO3O dwooltu art bin iflVOti4OtCd t7 the Ardbra Prc4c3b Covcrn ont 

and the akti j of nobeato3 in beinj carried out near to viiioL  c 

The boot i t a] t c Sian be zdn piece tion„ a 9 rile ion. 

C0130 OZtODttir 	a 	bOana a2U.O to 1,cCIa aeon the 6Jppor contact 

of V.0 cii1 nPit1a at the iovor contact the dove opont or no too io 

oporadte. is ,miff be dioct od is noro do tall oon the Agin of 

aaboatoo le deecribod. moan+ , (Ci wyaotiia) baa davoiopod in the fort 

of thth valor c4 thin the oorpontin3o « The ocrpon tine norm vcxrioo in 

drib ttaoo free 3 * to 15' but the cane aoMatoo cone La confined oithin 

2' to 3' from the contact. 

chz700tilc bande vary frca 1/4th of an inch to 3” is 

thichecoo on1 it io of croon fibro tat ro (Plato VIII  1 oto 1 ). 

The individual voinc ore not of uniform cddtb but they cho tneltanin3 

and thivir3 chicb UdMoatea the t ehr joottlo hat dovolopod duo to the 
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rop1 oc runt of ocrpontino. ^h'3 oib otoa coy'.o MID boon offoOtod l 

foul f ac d000rtbod in oh p"tcr 22. The ocrpou no a000iat0d vith tho 

acboatoo 4opo4to to of v riod ao3,our and textuz . IO co10 of the 

oerpontiao vary froci 1ijbt y`o11ow to tftiodoo of ,roan and black. Tho 

bloc co 	of tho corpontine 10 duo to abuntonco of icon oxide *ich 

3a rovea3od by t)n thou auction otudy. Thin cootton study of corpcn-

toro to Ivan in obaptor 3, cued tho D..A. ,to diocueod in Oh peer 4. 

J obeato3 to aonoroL ,y found within the bloc) oorpcntino 

cud rithtn tho acb~ atop bM crnli air ruler pima of binolt ocrponttno 

coo by obz ►od (Plano I )( 9, Photo I ) p 2.ob could irdic to t=.at tht 

cr1coti1L, Ina dovolopod duo to roplacuont of oorpontlao and th000 

onciocod picoco of oarpcntl.no an tho rcmionto of the urn torod 

corpenttao. [notito owl pyrito are a aoaciatodi with oorpontino. 

Undor poliobc4 oeotion (Plato I X o L~boto 2 ) tho tinotito to freak 

and ton,ro to toke idIc orphLe oharactc r . I r Grat.a3 shag wall dovolopod 

to 	 e o uboc and rcetonj1oo ohilo irrorulor , roim c ith ono or to 

vdtl dovolopod tctwo aro start *=one Pyrite occurs an coerce 

ouhcdrcl and anhedrol 6raine• Iioth c iotito cud pyrite occur as 

+tsct ato8 rop3000c r at bodice. 

AOcOvlatod vtth oorpontthe arcs coca fits c rbozato 

t►inono (col.ctto cud do tto). The tibrou3 noturo of th000 corbo too 

tndtcato ftt tbcy an pocudnoorph otter cobo;:too. 
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In the t t pMtio orc the oabCotoo cone to ns r2y one 

tro in thicuioou and to i►do up of utroun crow Pibrtd obryooti3o 

wino varrjnj trap a minute otee to oba&t 8 cm.. thio% 	to t23  

throb the corpentinow do do I9seotono. Above the aorpontinouo ro 

oontainirt the aeboetoo to dolomitic 11ieotono. The okrnitto 1tcoton 

to fairly r oetvo but it to ca of mea core tinafl aaee er '^.Aced. 

Ito thtoticao voriq from 5 to 10 cotcror ?ho dolomitic Lima tono La 

succooOe4 by a aorico of bloat r ch Xco icdt In tun to ouoccedod by 

do10 ttjo 1$cootom,. P.,on of tk iccciod area oi' the toddy Aoheotc3 tine 

to oho,n in fij .9 v lob ixdtctoo the abovo oo4 onoo. 

tII iI D Am) B 'T71C A^IO11 

The ppoeod oo thod of ointnr; at 	nap3 Uo to to Co 

eoDrj the dip direction for a cortoi► dlexaneo anti then to r i o of tl o 

a171orioo at a ro,^u1or interval. 'Tho under tnt cater probloc to 

colvcd by #rupij out the tator. The uinir ochcmo of the Roddy 

.ohoa too tiio io ohoan in fig # 

The aobcuvt3 binGrock to broken by ozp].00taov and to 

tx raportod to the ouxffMo oh3ro the o brotoo to oortoci by qri 

robe r srttl the help of b .or and 	It the o bootoo fibroo are 

c 	ar h4nj it 41MOUit to port by berzor nz kind, the roc to 

c ahod vith hezior and onbeotoo to oopor tod by oiovtrtj. It the 

ftbrco two atilt o al3er t  the r we paunaod oloxU rAth the attached 
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c r=.a cd ton tot ctt , vntcw . 2b 1tbtar r boa to ftb o 

fio3t car tbo r to c z4 ore ooporatod cittb a oLevo. 

The erto4 out c csbuotoo to radod eoor1nj to to ttbrc 

lan th Into A# S r Q C radoe. ho ,fie of c ttnN the app oc.to 

prioo to given In the toUo,.tnblo & 

Oo 	Pibro lonath 	 r1eo 

IA' ap,cko1 	.mod thex I 	R $ 000 to 10,000 per too 

'A' 	 3/4'* to 10 	Pro G,000 per ton 

#at 	 1/4 to 3/4" 	ft► 300O per ton 

'G 	 boo then 1/41t 	R 1 0000 ter ton 

The t is a fibre 1Ox h over roCovorot from thicr ore 

The reecrvoo Of all the grnao of cabootoo to a botJtb  of 

3 t bas aLonj the otri)a ani one rurbon con the dip arc of the order 

of 2,50,000 tow* 

C XflIf 0' A'S S"1. —.03 
Qo on (1934) chilo 8i 	o 	the abectoa in the Ceded 

fttr eta of tha two t roc1dctc conoluacd that the asteotoc aaLue 

fo ! in the cari'etinLacd r osian Vcipe1lo biteotono oboce to their 

	

s ontxixtt pith tntruoivo dobc r to ohm 	their orItin to the 	rolheztx b 
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.co1utLon accopriv; the doloritco, NO fwrthor manttonod that tho 

mat offoart of tho intrwdon cc t)o formtion of oorponttna, tha. 

tdrothonxa oulutton ocaiotifl3 the roaotion bottroon tbo doZcaitia port 

tho zaiaatan1irootozc and the oi2toa vrtth too auto. 1 fozixtion of 
&3otto and 002 and tho 00MA offcot, porn po o1IGht3y 1tor, czotho 

ponot atton arovmd ar o to in the ocrpontintocd roatr by tho corac ntUdcia3 

G" Coo oM 'the dopt oit on ' e Inn, UrAc "' j: "emuro of the obrcotL10 

c vbcoto the vain thoreoin in thiolm000 pcx oibV by parUol rocolution 

of Ui* corpoutim bor&r1n £icouic,. ho i caro3 C cI fracirco to the 

11motono v oro forced duø to best of inntzuoion, Other cor #ttono beinG  
aou .r to1jno3icn 11ZQtonon h vo a better o2iopo3inn inf1uc oo for 

the oziettc of to Cbrycotilo c beotoe then 4o10 ttce, 

Poldc monrt (19 O) hao &tmueocd tho fortion of 

aarpontino by dolorito tnt~,iaion in dooiito, Be 	coted thz t a ciao 

in toporturo in 'he doZoatta roezltc in Corxoontratlon« aionG bod6intj 

pk~neo, of veoaeo etor vhUh 1i000lvcQ cetsriol froza the Qo2.ogito and 

Cavo Sao to oaturatod agUoouc oolutlono of co3ciui cM enooiun 

cerbontoe and z illca. $ubonuos~t coo 	oftoijnooiua rich fluido 

roou3 tod It the arjoteUtcattoo of CyoottIo. 

Another type of ooxrtaot effect of dolorito on a oili000uo 

4o].onito can be the irttton of xaroetcrtto and oeloi o ark the 

equation for thin reotion can be tiritton ao ibUo.. : 

2 :;o (4o) -0 2810, -a► 20z C0 s t LiO4 + 2002 
(t1o10 .to) 	(s3ltca) (Calcite) 	(lbrotcrito ) 

of 
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17or4atortto c i11 cubboqucnt1y b arrpcntththod at iomr 

toz z limo ark aobcota iU be, fouxsl by tft p3ace entof tho rooLva 

oorpntino c. tarieZ by ncucow ovlutiorx . 

Zt P Uvc 1a. aront 0o da1nrito tntruaton I= n t oaaccd 

th) 4ovo) o xnr, of o) tvim (forotorito) on It is not obz,crvod In wW 

thin aaation of otther oorpontin rook or otr Utco8 data tto f mm 

tho contact not he corpontino oho o any abarrsoter oblob ouZ4 inaioto 

Oat It is pc u co pb aftor o1.t i r. Ibroo tho pooibi1ity of t)v 

f n tttr nS olivim duo to contact oatoct on tom calooquont toattton 

of oarpontit In th a r+ ion cn to ru1od out# It op.j 	tint to 

tat tcpouro ara othor hyGrothor 1 ra1utiorz# c bob cro tntr+ uco4 

by tho dolcrtttintz ion portottot2 	a tb do1 ttic ixotono 

and thto ca.:eod to dcvooent of corponttno s blob 3A .or on x 

roi1nood by 	otiio uobotoo a1oj fic co on tot rco. o:oo 

tbo do ito tn the c uroa of the vatoar vopouz1 and attar gyrotb z ai 

adlutiona• 

,Anothor intereotir f turn cbtab bAa boon o1co contionod 

corltar to ttiQ prco3tzgo of tho aobratoo con a3antbA upper contoot 

of the ctf , an ca-gxao titb Ito 1o,or couttot. bia con bo oxpIA1nd 

on the booto of the diffaranao in tho contact off cot as tho roo z 
Q 

hiob +c crth and 	 r11no the Intruoivo body rorn a cryotoicI; 

iCnoo w intraatvo, tho ratcr vamwo and by6rothorwai co .uttono t u1d 

Inve a tOodCn 7 to ou o upord under tho tnn].uenoo of prcoauro 
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c adiorito ate t0000 the oalntz7 croak +t is ovox r tho intrrc io body 
r-OA24 bz! 	'o of footed by ' 21008 vapo.art nod t3olutiOnø Qa 000pAr04 tr1t2z 
tbae viah un6or2ino it. 

t bo sto ritnarolo vtt h tare found QCoiQto4 with the 
rpon'# a*o 004 aobeatoa ore of 000andc ' qr; + rood durriu tho 

ab.nija of do1a tte into o bQat0o- £nitjto and pyrito rtkh two found 
acooatcd , ith acb0to, Ott corpontno appcz to be of ? r ott 	, 
cu'2 l.n intrc4uo,4 into the oountj to'z fan the rttta oouzao of to 
iadtoa►t d by tin arc ntcr+o0000pja atit:liao. 

E1 	2i1 

tryt,eo ocouro In Ada rc3ion as tiro fioeuro vain 
dopy ktt alonr the fu  it S(MC3 WUW1 trnvcrao to baoio etUe aa v U 
an tb Vz1DaUo 4z30tozo, 1aulta Ot ViUaJo0 Tppotla and I paw-tala 
bavo 'boon lnii=raijood,, i zyt00 vin at Ippat3a auto coroc the 20=w 
da ft* ciii and aZoo VeazUa jtccotazo, It Qipa vl th an coo of 
800 duo 17•8.v, i.e. oppoofto to the dip d roatton of the Vc ►1Ua 
.i000tonco, Aion Lth b rito1oaiojto, Qunft and oo o Oro Y nc*i3. 
tv titof  pyrite and oba3.00pyrito ) ore aloe aeon. in Ipt3t3.a rojion, 

the ntn1 Of bez7ta 1D obzrndonod due to to poor  gultty of boryto 004  

nice 'stet hinardo durivC mLYAM<I?A,j x, P4-ts -c .1 0., 2) 

Polio 4 ocotion a, .&y Of the are nixxcyalo 0c000ietod %71 h 
be 7toc to deoaribod bo1w (Plato x% , 	to • 1 . ) 
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Oha oopprito occurs oparodi caliy i,n iall amountn. Quito 

often, tolando of pyrite are obot rued within ahalcopyrito. It takes 

tjOod polish c d thoo high reflectivity. Ito bright yolloa colour,. 

weak aniootropt n and oak birofloctton are diogenoatto. io tinniz; 

has Present in ax~r of thz observed poltohed 000ttona, YoLtoaiah groan 
colour 	o'boorved under oil in ernion thou nioolo are crocood. 

Pyrito to the nort abundant ore nibaral. toot aorn x my it 

000ura as Zin roctangu]a r ouhodral grainm dioco inatod In barytoo 

or 000aolomlly an ilndti i.n ohalcopyrite.. Kardncco to very high end  

ta►oao moderate pglioh# It dtvple3c polo yeUori oolourp high roflocti- 

vity and icotroplem in air, but a distinct gree=n aniaotropion in oil. 
6 

Ooouro no thin .film oion the borders and fractures In 

o}ialoopyrj to fo minG rim around chulaopryrite, I La deep blue colour 

ui th a coda of alight violet tints onOxoua anieotropicm 4th reddish 

owe and raddioh brown oolouro, and strong birofleotion are diagonoctic. 

TP1XUEr3 

The tollo ing toxturee are observed in the polUched coation, 
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obspoieo noo. The voino have wtobin 	11o, 

Pyrito srktch replaced bryto oh 	r,,o do+vc1opod 

roctir 1ci' forma givisj rice toeiuto.^orphic ropicoccont toturo1 

Iolondo of pyrito dpy,cir iu cb oopyritee 

'The foriu tiom of cmUito orizavi oh31oopyrito in thin 

,film try eivon r Ioo to riQ ton+~.vro. 

1ahc.i . ory~t io of pyrite oppCor in birytoo oo vU2 co 

a t,A 	+ a`J +' 91 1'4: 	1 	i 	■ 	/ i 	• t, 4.a 	w 	! 	• 	S 	Y 	• 	♦Inter,1  

c iuo pr i to amain ciro trrou1ir tiith uzr. toh&nS v13o . 

P1 LA( MS 
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13r$toc So thc fl  rot to fan and i, owlior to the 

mlAidoc. Zola no of b3r7too ore not oboorvod in pyrito or in 

obiicopyrito. Brjtoo La folio:od ruccoouivoiy by pyrito and 

+ 	oip'rito. ^,2 early ©rro1 Uic Lion of pyrito th a that of 

ohzoopyrLto is avidvn t fron the roUo~izt point: 

1 	ddrol foz o of pyrito in bzryto 
. 	3=rO of i ite in "zi1oopyrito aloe. 
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A  liC tlo amt 1s ob oorVoo In coot po a4 ooctton which 

to ;rdiauttve of rek.ttv43y 1.o, tOmWW%Urn of dopoait ,on. he 

pr00021oe of Ohert bcw been oonfi sod uz .or tin ooct on, 

r2hOkids.. iod bounory botioon emonito anQ obaleopyrito, 

acrd the rizi texWr a oho o tbot cowl. ,tu ,ix o faro ca after ohalcopy j,%O 
00 4 reoult of alteration, 

o 

Tho or#iib Of boryton in thlo o. +~a boo boon co oro.ly 

aaarzbad to for intern Lion of two crlu tau - n r o b ri z colut o a 
dorivod from tho trap an3 tho oulph ►to Ion dorivad from tha oxidation 

of the 3r. atan. Coulaon (1933) end urty (op.art.) n rood to thiz  
Popular vimi. Coulson (op.oit.) quOtco "Thc+ feet that the 	 a itr of  

barytoo acaurrorcou are in Wnip Uo ahholoa and 	otonau or in the 
t ooctntod 1zQpo to cortainly cu oativo that tooco ahalea =d 1aootone 

have a pradiopoain3 Influcmao for tho procicitauon of bnryte, 

icy` oix UAr b1to Cud do1eritaa aro ii~triaaiva to alUe in than 
TZdpatrie 3 but not in on oirj10 once ba ►tam c no noted atiaooia od 

with tha.~n roar", i a t to lza oono]udo6 that ' mpalle 1t tones 

end c ta1oo havo boon In part at l.caot roopon3tblo for crow of the 
au1p)trie acid rtjch psooipitc 	tho baz7tco. 

To the pronat author it appon ro that the rin acur+oe of 

Ito dope to oao fou too Vc ;p llo ttruotvoc and the naWro of the 

c antsy root= did not have much 3,zcrP1uo.nco on the ra:Cmtian of borytoos 
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This conclusion ie further verified by the OWY of 

tee depoot to at V au1a, nearly 16 iniiee due fret of 	.ivend town, 

(not included in the area under investigation). At Veal, the bares 

deposition is not only reotrLctod to the of 1 but also the overlying 

	

Pu1ivezrla conglomerate (Plate XI,, photo 2). 	 it on be eond3uded 

that the eelu,tiene which were responsible for the ferzatxou of barytes 

were genetically related with the Vempatle sills. Ebro mloroeeope otty 

of the polished eeotione it tcate that the £o tion of berytes# was 

followed by the fornation of pyrite, .obalcopyrite And c vellite as 

indicated below e 

	

rI1drorral 	zone of 
stage 	 alteration 

ytee 	_________ 

Pyrite  

loopyx*ito  

*►e 
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PWR — .1 

s 1 Pi44 	% of V*pU. Zmetcii., ehowthg  
"osbbs flower" Zi.itruote. XoceZity 21 title 

Moto - 2 V't 	w t1* sto (AP/` ) rho ti Mid 
etruoture. 





Deptt. of Geology & Geophysics 
	 University of Roorkee 

Cr *» 2 An outcrop of PuitvODM clot , 
loalt%7 - V UP Via, 
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tt+1 .' II! 

lbDtO 't Mt 1a Iou k ea r ei xg wsll MKMO 

Wo * 2 tz * bs44t itTh t2d  



E3 
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,to • 1 BtppU make in w'ond 	thoquarts~itr 
In psc3aei 110, *P/134, 

Thoto . 2 Mixw WtIc ir* in Vie i1setone. 
lao"&V .. nsnr .t11ace Zpp*tU# 
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Maio .' I 	Mtmx a1di.r g In the ZliaeotDiie bud,  
Iocw4it mr the ,ice  Ippetl.a. 

2 	attcrorsit(x50)Ofdo1 to 
d zr z* structure In *u te« 



`ry""z.'-~r.~'~'~ '.~ t~-p'^ : ~ 7 	
~.F ..̀,.t : o `~ty.~ 	• ~Y; ~ ,. h~=

~F~a f ~ ~ 

i  

f 
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Je • VZ 

iboto -1 	PlLtoaar ►pp (x 50 ) of icrite » , sb'! 
sbowiiiggmU of aivtne sanded y 
01 tr* gz'sina e r proeet. of oraoks stanj 

doh 	 ..tita a developed. 

Sao - 2 P2 ota~icz'cCzpi x 50 of p 	u o. AP/234  
(4olerit.) shy alt tion ofaugit into 
hanb1 nee ud wmauatis,#tafl off` p11g ool**e.: 



1. 
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boto t 	Thoto*.ar'orspb (x'30 ) of da t , d.wr n 
1To AP/24O,btmtng cp itio t+ re. flitee of 
site em a diorinte8 md iooatad 3aths of 

MID • 2 Um am sbove Iii apoclmm No, Aim?. P1ato c, 
g t* arm higlil amaurtt&**d, 



!! ' 

■ ♦  ~1 

~7 , r r44 \S 11 ` 
1 ~~V 	I 	

r 

;: 
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Plats —VU! 

flioto.. I 	zip` 	► (x 50) 
cute rook In  titi 
.tom Ztbrotw t 	e. 

asr ►tes (calcite) 

1 	0► 2 81.ok eerp*btthe w th thin vein of chreottae •wt* orcie Z etzucturw 



1.  

---: 	.. 

.5.- 
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Mate • 1 

I ?tin of obycottle stbuotos v th euuLar 
gr, iu of k t clt e31D3 th$, 

Moto - 2 Photosiiarage►ph tX '5o) of a po Ubed eetton of 
e,g'poritire is reflected fight, 
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pleats•.Z 

i a1ra ! 	Abandoned bIz'3rtea qunzT7 	&,loje Xpat)a. 
The brytoa to r aci ited vIth V n4*alte 2im*tox* • 

raft .~ 2 	 se abcv. 
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'out* 4 UI 

Ia1~0 • 1 	ThotoSioigr* p ► (z40) of a polished seatton of or'. 
sins 10 . ac c ted t4tb baryt a. uhe6ra1 cz st.1s 
of pjrt1s app'. in 1*zrtea. At 	rgiz* of 
t)*loopy 'itt oars' itebes dsyslopedo 

P 0 Fa t• 
op. chsXcopyrit. 
1v+• oc .1Ut. 

PR to - 2 Puliveafla eon crate with b yUm 
Locality - Y i1a, 
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