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*utr'ThrTrnD a part of SVI7 of India toposbeet:goo,$fl1, 

IY. .~.. 	y'}''l~ '1.~ 	4.i 	 .i~Y 	y1y 

1fr' +t 

Mme$ or  OP COUNZCAX*t 

The esti*te6 mot is sites 	* distcs  

of stout 3 k. mth of fl*vsi )shepiw Bthmy $tation, i 
to stout 400 keS t D___ ~ 	o Delhi go 

of Wastern Is'n,sis. This eras can bo approsc►+e tr t 4n tto 
flen3n)rngt 1tsi,wsststioi, om there it to 6 k. Nd 

s anneet.d vithnotorible road between Sn%lsi 4si3hopiar 034  

toai end Phut "Or # T4*eetons quarries In the we* are 
onnscte6 by a foi 	i. 1c*g Rsilvssiding to the ottth* It 

of the Rsysn$ s Dungar Rdtwq$ : : . 

August 1N ? the thirdtbefield * ne carried out for 
20 d0 in tv .b3,960,Thuøa tote2. ofindays field *rkvu 
done coyate , 	of 30 square o*a' 

O+" 	c4 ztppthg or the O "ea ''a &a* on the seats 
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0"" 	sn*2ais of the $atonos fr. v*ri 
'w. 	'E eete out iith Ui. bdp of 'fit sections.  the 

basis Cf th*se rin siss Oat, the Y*Z1IOUI s t d p*t, 

mo 	siith as $ed4ai Znc1isie Orathtcat a t D*vt*+ ,. 
ems$, psis moss ae aet stn . )Wa3 sna27a, 

Of son8etono vas 	d.. ad 	ttit flave been utt :sati in. 
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The mot obervr in this viet' to heYø boo 
C.,A. HOW %*O ratred to this region, In the foflaving 
throe  
'Go2ogy et OWOUOV ad V*ctn1tf R04$0Ifli4 V3 

1U, p. 40 (3S10). 
RAU series In 	theeetern Rsjputen 10  Roe. Os]. 

1n6&* Vol. X# p. $ (]877), 
00n the Ocology of Arayelli regL ,erntra3. =6 eastern! flee, 
G003.,Cnrv, India XZV p. 279 (ZeSi). 

•bVQtion *long4th tboie of fl.ekot'e In ),Oeei.Sur. 
Zftdit 05 Veto VU (Z8?), 

Altho** very cndit is due to llg*t as the first 
invetigator of the geology of the area# hie eon4eneed end 

o*Uiesd pnb3tsbe4 reports do not thxov *!tith light on the 
detafle of the ge03.0gr of the aron. 

2nl9l9]4, the area vss again as11rveydb7 
A.M, 

HUM a*ppod the cu stwt*'4l3.y CA 11tho1ogiesU7 
In dstsfl ad his detsiled pub3iehed reports tizt the or" 
ere evstl*bie in the toUoi6ng omit . 

	

%, oeoi,ser,, Zndis 	48 (191$). 

	

in this pub 	report Raw ho deseribod the 
strnetwe in detd3 oo various 3J.thologiesi iit* beve bow  



Aeseriba4 asparatar fOr thar fte1 ehatetis so wefl 
as tor their potrogrpb?, 

*osiat of ago to d1Sitt sale* prasrnt in the area  
end to eon date than iwth othor 	H, oeetfied the 
10, metrpbased rooks of tth region I.e* qurtdtes into 
dots M wmtamrpbosed softents Into Vindbyr*u ,  In 

fln Mised hia visa regardthg th4r grouping &nt5 
the O lore end be risamwed the3* low *etrm'pboo6 Toee 
Into the vppor parts of the Arav4li as *eitioned Lt the 
:tio, entitledo 

nnis of the p Vinen Otology of fl3Duten&' 
TrMawtions of the Nstionei Inetitute of 34dames,  of IMI* 
Vol* INo, 2p. 95 (19354 

geology of the erea to 
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gthough the Present area is t t.6 in n j* 
than tch Is typienll`serniririd to erid # the el.tat# of this 
region is ezcspttonall good. Usintsll is quite good Mch soy 
be due to presence of high bills of Ar v*lit and 	rang' 

Bch help in the proeipttation. TM sal rainfall in 
this area is at 	 aw.r*je at 60 inches 

The coot f ortent %mathsring agents 6 	In 
this 	 can be need as raft # viTtd t  variation in t p 

ure (both aria 	and iii) • Out of these t* et 	tie5$t)fl5l 
rain plays A t*,oi role øM also the vind setion. 

The soil eevsr and cantle presnt in the fl .a 
six& a valleys and vast plains to tostly due to the erosion 
of ales rite 	s3 *dd+ 	th Vi 1* sandstone and 
*p , i li 4u4rtitea. In the 5ha37 and Vhyllitic gion of 

av*1 1 f e end Vindh7sns the soil to finer and tore el y. 
The idle of the soil Is not err thick 9 but it is quite 
fertile. ' : best soil c3osely ar"ambling the fsr ons bl*ck  
Cotten soil of the Veec tras1  local  called a ►Tea" ; is 
found near the out pros of the dolerite due to their veathero 
In$ as seen near Tavan5na T'%mgcr R41va3' *tion. 

The cli tia eonditions as nent toned arlier are 
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quit* good In We region. The area Is densely vegetated and 
has got moy reserve forest a vithin vhich gaie seriatim are 
located. "Ip slope$ of the Vindhyann are more thickly vegetated 
in comparison to those of A3a I i ridges and this is supposed 
to be 4 good cdtria in differeritistthg these rock types 

Tress are of "tentiu" (l iosphroa l ooy on) 
'pip .l (Fisens i1gio ) bAt 	g lnsi s) " sk" 
or 'pi l& (% to frcndo.oa arid "ber" (Zizyphus 3ubttba) etc. 

The 1QV tht very dorms small tie (ehmb) whioh 
cover the hills is mom; "dhaOtI  (Aflogeissue p+ duly cnd latI-- 
folic) 9 The top of the hills are dominated by "salar" (Dosvilll-
la thurifera) and "t cd " 

Agriculture is quite normal bore* Almost all 
seasonal crops are grown like wheat and Maize etc 

Th only rne.3or  induct  in the area is 4 cement 
factory belonging to aipur TYd4yog tim .t • This factor Ic 
etuated bot halt km. from 6avai }adhoputRailvay Station. 
The upper Vin ysr., limestone for this cement yank Is supplied 
from the Phalodi quarry.. 

.e people of Chia arcs aft cries, Bsjputs and 
Sets oe people from other provinces have also nettled 'ere. 
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Of the upp Vifldbn systems O V dbst a hie 
Ctctii ehac o, The 'tou 1og c its re r 
i t 	the lithoio ane et'tiwen of the roeIc + m+ t 

in the on. The *per "l 	vitalike stono*r'o 
into'bode 4thmetOdeand iei1y Arueti.q"`t, 1toe  
are  *nt bod+d*4th the10s d p U to , 

The cva1tton of the prserlt topogrept of 	 o 
a tosuit of 	 I e ►t prop'ties at the reck typespros* 
ottt ` WA ' `ft yan wkd Arm= 3ist* , 'he *rea ranges  
in e3ction tIM atres tG SSG ice ,Th 8itfercneo  
in the ros2.øtencs to roston of vS.out rod+►< s given rtes 

iea. 

he topogrspi of the we* oe be iUustreted  
plate Noo v 	*ph NOs 1.,. 

rw 

tieritionod eboVe the eha3es of eat thtekneta 
pr t in the et nterbodde6 *4th*vsU qrtdtee e 

Vinytm aandstono 	p sins of vest tone, VVOt 
pin, ere prlsE*t +► .`"eat of Greet c`# dsr "fit. 

ArsiiaUi qutzttas M uppø Y hr s*dtcno out. 
crop e  4 etAko ri dgo' in the ares vth a general fit •► SW 
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tM44 Vert1c1 eseirptt sze sssndue to the p*ecoi*e of 
ve tc* 1 Soiz* s as sue. In Plato ?to. 3 pboto eph ?'a 
Theca a o0pent r omlnentll sue', south of Msndebri  
I t 	dor !tne  esnd in ' pp*r 1ernttndat one near 

o rr i ' ep1o. 'hose bold vertical oliffa rise amply 
uptO a height Of 810 .t es mboe the ground currcee. At the 
toot of these ri es i 1un of , ajvl1i hs1e to Stan near 
isntevsr vilisge. The nor -et side of the strike edges 
slopes with efl enie of 	a- sop  iiici to nesr1 r e „ , to 
the dip of tho rocks vhe r soutveatern side has the vertical  
C scarptneflts.  

Avide all 	the upper tevna dstoa 
hill 06 4ov,r iand,r an6stone strike ridgen- oeeupies a 
lnrge area. Ta the 'aUe Oururgrb shales 	have been awe 
thered 'iving rise to a thick nafltiC of coil • SIrI1ar1Y a 

do valleyr 3s preset b*tveen the 'lever ' antler stet i 
ride* and Aravalli q tzftei ridge in vbih Phalo&t vi fit° 
to situated. There to also s wide valley north-vest of Great 
bundary Vault. 

The . to neither any parUeu1r drainage pattern  
present in the ar ,nor ;stay irq,Ortent Tivar fIOVI tbs'otigh it,  

nt rein y' season : .l *lay at* developed mob &v 
i E4rfic pattern. Tho v*ter f lows slonr the slope of the 
bills 	e 5 	u1ste in nal 'on the bill slopes vbicb 
► vn ,! # *r Pl w4..! 4,d 	4h An + all err s 
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P.EGZONAL OEOWGXCAL SET.UP 
*L IL.: rri... 	 *rEI1L*U 

The ftrat stratioraMe ouccassion or the P41tt 

rocks in this rogt.rn vas SWOa tv *.W. R:.m (3.3) d* aeppe 

the trAs wet gooloaloollyo ?owing to the strat4grpbtc eccc' 

GV$ltQl!w e7eti2 • qutito o!inioc, 

&4ette b 

Aravausptom • Zt*pure Utestone nd 



In 1935 ratigrapb1a succession In this region vas 
again revised by . *'M.He*on iich was supported by Pascoe (1.964)  
and is incorporated by M o$ 4 rishnan (1960) in the book °Ge logy 
of India :d Bu ►a" o, 

In the revised succession Heron regrouped the earlier 

called Gwaliars Into Arava s and thus the revised potition 
of Gwalior system and Upper Vindhyan formations has been shoti  

here with respect to standard stratigraphic column. 

The lower vindhyans are absent from the present area l  
therefore only the Gwa1ios i.e * Arava3.lis and Upper Vindhyans 
are considered here., 

Siz Son Valley 

Upper Bhander sandst one 
Sirbu shales 
Lower Bhander sannd st one 

Bhender Lover Bhander ilinest one 
series Ounurgarh shales .. 	... .. . 

,r.,.Diamond Tearing uncont6rmity,.- 

Upper Rewa sandstone 
JhirI shales 

Sews Lower Rewa 	and one 
series ?a!4a shales 

Phalod . area 

Sirbu shales 
Lower Bhander Sandstone 
Lower Bhander limestone 
Ounurgarh shales 
no unconformity 

Upper Rewa sandstone 
'hiri. shales 

Lower Rewa sandstone 
Paa shale a 

Raialo series 

Aravalli 	.. 
System 

(upper quartzites 
shales and phyllites 

(basal quartzites and 
( grits. 

Upper quartzites 
shales and Phy- i Great 
lutes. 	 Boundary 
Basal quartzites ' Fault. 
with ohert veins 

Banded Oneis sic Complex 
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► the intited ares Of the Sv edhopw  
regionrgion,Aravalit syete o list mainly of uat ite* hich 

► :n . 	. ' trite, eh i es and hyllttes. The 
ehee6 g da upiyds tat* cu4td.tes end 4100 at placer 
hU have developed vhyUittø oharact er • Although these 

rocks were antis i ,s .f .d b Heron into owsliore * but 
there ce o%o reltto b.te t tha* d the Ova lors of 
the two eta, fl once the v e regrouped Into Arayslil ate. 
Arotmd the teftdty of Gmt 3oimary Fault of Daasthsn  
ArsVa Uto are paltered or little eared# Thratton to the 
•ui. of fault r boon gtn the nene' ata steal+ (4O 

32* * 

 
34034f)  

The int.r*d.d 	lae and intueive dol ri e 
vsr also included in the Cvaiio by Rem * In the prn* t 
aces the#* rooks of the Valli ey s, are to the na l-ve8t of 
the Crest 	* Tit•* The qt*artzits at* broubt UUaifl$t 

the alp sheles gad Or i3hatder. sndstone. The qusrtzttes 
are tat erbeddad Eth tai and p rilites 

The ear ,+ * abomeo of Ilacet na tndtcates 
that the '" ds represent a shallow water Ph&*$ of deposition.  

me roc' s - f th ArLwahli SYStow prasnt in 
the region ppear to repgseeit a heflcv water tactic of 
Arsc Ii$ ±rich due to its drat distanci f?on tha asinaxis 
of disturbance hike for the most part escaped the 	 ' e► 
suffered b the more eetrsl arav li tracts. 



to dli1.1*t* the grant sandstone £rnet1on of Bmd.3ithand and 
Mdv, Tbrt e large proportion of tts border, this P64t 

Gn4*tona Potion is xuontoreab]y related to to ancient 
*reu 	eisees or the Dhsrva (3rnrs  or Gvb2ice) but, 
alme the eastern extandon of M outcrops in Dtzd4ithand iM 
Son VAUOY# as v,U as In the nsthbouiiood of Cbittor at the 
vests ooner at the b*ain, it rests With 0 Vitlbls 41se*s 

$ance, except in the case of cm or two outuars,i*p* dpo4te 
of 

 
a *Ch voi*' or eh*racte. The 2*tt.r, e* ad dtønstily 

the se: series (Medd1*tt, 2860) or the .$cn series (Is. 
danbtwg, 2M), yore soon res)ised to be nearly related to the 
great toraation the' izderley and for this reasons  wwo inolue 
dad as a lova division of VIA 	syst"Wi the overlying sue*,* 
asion co*prising the Keisur, Rmhj and .andrr series, thus 
beesing the "*Pei'  

The shape at the great Vinlan basin Is that of an 
axe, with Its eutti,.g *4g* cobcidin with the botdry of the 
Archoan 4SPOSWO of Raputsna and its haft eving eastwards 
slog the )larbeda and Son V42qs, 

To the north., the VtWhyms,  obviously disappear bane 
eth 00 43rfts of 00a and JaMo Ott iT vvan under 
It to the £xtra Pan0ns4 (1iehn, 295g). 

] iW 77.1  7 

but irragular outcrop box Chittor In the west to Sesaran in 
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• t, A1g•sdro 7gqusra sreauMthe3nM of the 
lose 250 slue aero s Its 	onsl and h*ving its rote Hers 
at Mthone?a to the nor (mot of APO # CMttar on the vest, 
the Nark. V 	opposite the Dher stet* to the south ad 
a 	t north of e p 	the Centrd Cent prices on the 
s*t is alU  prey*b7 oeood b itflwn dopoetto. 

Tbe Upper vies 	the region two the 
most fl ernZ oxteision of the great Yindb P am but 

*spsted fto. the *In exp*se b the Vsi of the Cho*be3. 

The Upper 'nom out cop Wirers a very meager 
of the 	t 	 a g el wq, Is 

a*de i of øevere3 msck *suae of sandstone and altenstis  

of #taut the *altar"" eft to dtftcieit, The g ere 

coosttion and *rrangoent of the Upper Vtndhyan rocks is st 

*man fla3pntnn*  sm 	r arn corner of the 
Vins3hsn 'min, rer di stort of Upper ft&gm is r 	+at 
here end to be distinguiøted from bther divist : 

A2thouPi iads up tefl Of ssndstu, deposits t i0 

of the coarser kinds of detritus the general Bess of, the 

sets *1 asko up the fonati*iis a rarknble fa*fie.. 
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The reg5ong s'ni't `e of the area is CrO 
by t praI1d testa ring iii NEI8W d?OCtiOIh Those are 
18 	$per* The "atom one van rnwred an the Great Boimory 

AVat 3 Ha+ of 	"). It j a i6ed to be a 
foul and th*e aea,*nption the hade of the tart u34 b 
to the North West, Panes 1' " i.586) han avttionod that 
a 	 w boeota Betimes asks the position of the 

tit in KVau]L (Mf ' ?'f 	') and crying nn  
are Often sow aging. Its 1Ino there the Ar 	t quart.dtes 
are brou intQ j?t poeittou with the 8Sbu sue , the 
throw of the fait must ► at least 3.400metros, The throw 
decreases from SW to NE and becomes zero some kms, North Saar 
T tifiGARH ( °43',  ?°39' ) 

Neer 	(2 086*, ?828') tie are Indications  
that the Great Via' Fault dfr dos and inoltiden bets 
Its bDnnchoa part of 1pper V hne,,foided in an anticUne. 

Zn the present eresir Nest of the Great adary 
Fault, AruvaUt formattons are used ale to the South*eaet  
of this fit Upp  Vindbsne are ate* 

TM gemir4 	of those formations in the area 
is 	8W th v ng s! off" dip (5°  a* se) 40 No 
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r +tt 	~'1 ~ }a. a'; 	!'fit 	r .~~ 	• a F 1i 	1 	!'~~f . 	+ 	tr 	s _ 

ww4ft 0 	` ' Usgs ad Rav*i3ns fleilwe stat$n. ad 
aw bve eoppoxiests tM "$ of 1#000 des, 

, +S 	oft ! matt t$ N'v8W 
V57" 	p frO* 	 Nib, 

Ths 	 a s ms's rope t+t+in this s 
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lopm Q t tee 

Quartdtos  
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+4fit ~~ 	t#;' 	rf# 4` i 	i. 	a 'm 	r a 	r sip; 	a1 E aas 	►+ 	4 	r O 	O 	W 	. ' ..r 

{• m. 	~ 4. /i 	f , 	i t Y A 	i ll ,.A 	k f { , 	~; s 	~f ~' F #. 	~#. 9F 	k.4'+• 	 { 	,~ 	_ 

	

R. 	q;y#t ~C 	! 	.,# '! 	.. 	tF~c. ' 	o 	.'T • 	11 	{ 	i~ '.,.' l:" 	 '' , 	i 	•# m i 	4 

ur: 	z • ` M isrJ' ! i 	a, 

*Not1°)," o4tit# t we 	U* 
v 	e o no Ba e vino 

_ ~ 	~ . ~f 	tra. 	air 	~ : c '~ .. ~ •, e; ' ~ 	~~+ 	o h 	:ors 	~t y ~` : _ ` 	sus 

noc' t GG't . Jo2ntini in tio #g=tdt 7 Io gtdt + 	, ' 
noc 3o nc o ue o of ! 3o no9 dip ,jo to 

sob o 	oa is utoh 09, vien 'mac ► of So to ho boon 
of 	a o iV 4ozcat fo. 22 • V+ Uc , ointo 	ring a 

c 	 0i aw 	 Oto O* ' t t two Vi vl o to 

ttxt.t Rorth of l O vi11co a 
01400 + l ' 4 000=0 ~ th t t '~ tod + tdtos R 

 QooGta coo l 

in tIto  
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0 t3zo o oo coo X1604 ►g wr 	c t Q1O 

pour is 
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3otntoIntheO' 	, they b*& Intoeharp 	 btek or  
10 ;'URO frets Wd 	r + , r 	people for brd ng 

The amoral 'rend of the AnvtiU sh*1c9 ad Phy' 
1ite* is U ' , TM M► t or up  dipurteS rto 2O 36 due 

SW pt X1.d hill the elides hevo dip of 3 due 

ge vt 	e izd rnzen s Diii er ra tivey stetlon cw be  die. 

tinguiehad tro 	qi*rtztteo duo to their aors reddish 
and tess pactton. Moreover In those qurtsttee vs 

got veil preseved sh a atructuree euch u cross bidd* 
lugs ripple des f]4w c sus flute cast$ azd 24 ceete, 
'QM** 4w sit c+ to be re cones greinad th the he 
qi*t ttesCharecter1st&e tei.tiwe of tea querteites is the 
oeem*We of Interinyer or ehel. brnds Web as 	do* 

These are expoid to the kb tstdvy frc Rsv&4ne 
D *V rail et*ttOn to Revsnne Dtrngr village. These Int 
Z'' 	 of sheles o 	aT~1 '.t 	 f ó+Y t 	 ds or quart.  
dues. The direction of plizge of the *Aa of Mwr S Ide In 
the ..t 	, + ah 1eIs N D andI 2$O 	iap M$*of50 
.: The 'eh b 	of thcetnt character are folded while 

more eopetent a to Ids are not att t , $ear R.verSn . 



Dig" dlvW attion in i n ouIntiu1on "6ttitn the Arevilli  

q 	.t In the form of 	 o to sue* At contct• 	. 

osd U ape aM ttie the r . , of 	• 
0t UA not 	4 T ur t a WU o1ntad. The  
00M o$*t direction is H W 	The vsriou aeam'*eitsr 
tiding joints two v 	.o ov pm- No. 2- 

bedding set a to &a SW and 

X~f 	f 	iRxItx1 f r 	sir • A=4 	1 tY 	ref 

rye 	s 4, ,. 	!s,• 	! 	±.! 	,r 	►r 	± 1 1 	m e kLi t 	n s  	i 	 . t , 

x 	s 	r 	+t 	w 	9 ♦:► M 	e 	a ti ,i ( 	« r r 	~~. • 

been the OVUM &lerite intro codd not be traced 
out duo tobiek coverage of &iuvii*i. 

At 	 wee bouMarr of the doterite 	band 
of aheut 963 mho Width of quartz • cptdto rock Is som Bch 
to Vita p .ist*it a3oz the buMex for i * n td rrabe ' et* 

* f Wither 	the tre of the dfto atother 

I 
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rocic type (ba1t) to eo3ea. ThLe rock DUO occtre as this 

bM of about one =tre utidtho. It to very ftne aralued 4 
gre Lob bick In co2cr. It rosembles boot IPA 4oe not 

sbGi the IIcO of voic2000 

the r*rn tho JA ift o*tre 

nnittple ftu"10"O  

do1rite v4eb hno been rolled do*i on the eZopo Diotni 
ration product of 031te Us produced a $)tl IbICh roøtb1ei 
the black cotton coil. 

The SDeob Moures of dolarte are bee : Sb In 

end greIeh prozae inine4 ecA bo observed v1th naked q. 

The •ffect of the Intrusive on the qwUlteo to  
not t7 much IUtOroSt*flC fro the point of veii of idna'. 

H 	(iia) suggorted that scie of the 4otIte 
eIZ3e Mid dac trOvOng the ravaUie tuW be hyptbrasl 
erutv4t*te of the Ihnft'iUo e8a2•d$. 
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of the Great Doimdr7 ?n3t *t Rsjpttt*o user Us tit 

p3me thee. ralmums Gro tAvm into tdtw toL6so 

r1: boa 5 350 

PAWS  

.TT TT!if.IIJTi 
fl,gti*sX atrti,e Is the only "Jor fit in the weft 

FWAi" LS Toy tommay ObaWrod in the £rsv*Zl 

eha.ss iftch Is fbiaid thterbsided with Ar*veUi quartttw. 

The MWMAM folding in the da1es #ad p)'iiit *so be ft" 

dWeatW of these tbretiens* 

no 	ge icale ft4(Ung hes b6m obs.d in the 

£r**lU 

 
rations  tbmatUmo but ssl *iuor fOrds in ArrnsUi miso 

too ROW 1dv', limns  DMgw vtUego *& Ali it*ttin 

$1, 

The direotion and eoirnt of VIMp for th.e* *inbr 

foldo are as fol1ows 

fleck t7ps 	Ot*t of Direction 
of PIMP 
i*J 46 L ir 	iririr 1.0101 	 $i$*t i 

aidvat betvsen 	shau  
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* vsu 3o1nt, ?h* tol 
typos at Ste$ two st 	obary in mss ra* n 0 

Dlp joints 
go. 8th $out$ 
so. Offing but$ 
4. Ob11qs joints 

Obitqus $auto 

o 
87 
880 

soft 
1 as v 
480 ~W 

viol 



PETUOGRAPUY 
t-* -  s*--.---r. 

In hii4 s octr*cn the qurt?te are Vinidoh 
Odto JA 1or. Thor ftD• tn$ grr4n04 had end coprCt vith 
silt dWdDPC4 3ontø. 

In thin aectton the rock to cam to core 

graine6 imI 	ranu3er.. It &*wa blastosordtie tto, 
The grams are emoted together Vith etUcoois ceant1ng 
aeterl4 ddeh boo rearratalUbed and shoij t1eemdar7 OVAVM  

growth 00i*4 the detrital quartz caine, grains W001to 

Uhl or e1ose1' picko The rock is trW4.oraed at p*eei 

i4aelogicUr quarts to the most &,rdnst 
ninorcil dongvlth little eht, rocit frapmta wd ctthg 

Opts ocoiws as colorlos wjhe&al grains, sub* 
riatdd in shape* 1a individual graino are emented i4th re 
cryot43ed siliceous zte'Iel* fleeiretllir1ation of siliceous 
cetini mCterII*1 hu given rise to authigceic growth to its 
grains. Quarts shove low relief and low btrofrthgctco. Polari*0 
ecition colors are of let order pope SQ3Ø quatz grtna show 
turbid nature cid fey grains bravo tneluaios, 

Chort *cams In veins In the fbrm of cryptoca75. 
telline 	Tho veins do not have any pnrttculsz' orient*tion 
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Re " nn a 'e) preet °e tourine 	treon, 

t 	,.t. 	:a. r 	w 	d 	; a 	*; M 	 X 

Zircon sbov veil deeoe1 trsctwes w4  occurs 
u'rss 

as rizetie 4or a 	UM crossed nico2s It ehc  
Ii; btrefrmnance, Pol eetion cobra are of 20 and 3rd 
order to. no rod, gre, 

Upper QWtA (rr3n Drn.gr) (4/602 4/eC3 4/1 

Zn hd 	 a qn*rtdtes spear to be 
coarse Cried and p1ish red In cow, Pinkishhits 'art.t 
do a •ems. it in quite bard cnd fact* 

In tgn eectiona roec Is Coos* grained, cxpd00 

Rr1Anr, Quarts pry are otted together i4th the vcrr. 
otailinad siliceous canting materiel. The qutdte,ehov 
btopitic texture. 

Quartz is the mein e,nctitut aineral wo 
' j.x. ,. r. 	;>w 	&M. 'w 	'r' 	J 	 -:.1 	.! 	• 	t 	., 5 .: a ^.v 4 E-+. 1 	 •?±, 	.7 of 	F 
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to duo to the remstaUs tion of c tingmaterialo 
the quartz gam. Utz grain8 oee u co 	t *the6rd 
grams 4th 34w reUafa -Those grene are peeked a tightly 
and ahoy poleroatien coior of t&rst order i,o*gr4q and 

llowe irbid nature of the quartz grains to s tz*po?taLt 
prop. Soso of the quarts-  dn5 w vevy o*tnetio# 

rev quartz grains have inc1nsons of 	 fregg 
Mate* Some of tie quertdtes have rauscovito In abl*Ldanco, 
Pi' + ►' ' #hemsa eo1or1es s 	iran fZekea. It shows 
polorloetton coiore of se=4 order and straight eztinotion. 

Zircon oecurs no 	 i s mineral end euWot*tded In shop** 
Rstof to high. 'ireeture qit'lei coon. 	" crossed ooed ► ih 
shnis polurtantion colors of sew order. 

omen occurs as a bluish ttnerai and is  
strog picoebrote. Polaris etton colors are of sect 

The microscopic difference been the per 

qiantp.ttes end the h quartdtea* 	slier is 
the occurrice of chi veins in the 	 , itle forger 
are re coarse grimed. 
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DASZC 1 	1VUS iN Tt MAVALtZ3 

Oliv*no doirtto 	'" 	) 

4n ► 4 	! ;; 	1 i 	~1 	a 	S 	e 4 aA a~4l 	I 	h t 

new o are d: eD3e foro 
sh t44 paw 

bo reryottU o and Inequigrenulat tt'oO The Vie" am" 
tilt ninorale ia. Ott p2agiocloio and oUv+ , are 
eu oth , The plagioelse laths fbri the WU at the 
ndias*, The' l iocl t lath. are vithineku&te n 
by shoving eharseteristie opMtte tire, 

The del pore antage of p3 	lie tom * 
is r3# At lac the pls*olas. IS sitM sit 	 into serialte, 
They s v twinning 	 sZbLtaand Crlbttd laws, intertersee 
Wore are tlrst order gray.. The madt. t1ro 1 anglo 
rneasured on. the lbite twin planes is X3 end hence the 

copoettion will ho Ac M i.e, labiidortto. 

ar 	
Mite 	occurs as ouer

ss to purp3ish 	and tog 
sections are pr t. Bore a$tio shots to sets at ce 
Vale tintersaating at an englo of 	sorne places hobo 
zi*$ of Ito aziretels have woe irregular due to panes 



trams of pas 	se laths, some e,ytnXe of auite show 
t a' ion Into entigorito tAtch is gresnish In ,off end 

is ire prominent at 	 anrgins of the Ito grains. n* 
terferetøs eoors v*, vtde2l from first order gr to 
$ d Flo, due re4 reUv otc, The unction ale 
rev from ptralle36 to 3 The Uv encjls of extinetion md 

by order of poberisatton bor ssr be due to their  
tam purnUot to one of the optic uta. Po1yerthetio t4ø 
nning in o te4 in soie grains, ku4te forms about 33.E 
of the total rock* 

Obese *o # as rounded or po1goncl grains. 

x- 
 

rnctura in obivtne grains s quite eh*cteri$tie, Grains 
arc quit* frash3  but at some places iXteratton into serp o 

end a to is observed, Olti.n.e crate apps to be 

b4ed vithin pyrotnestele. Polarisattoit cotes are 
dark occond ordnr*  blue# red, ammo  diov ate, 

3tottts in broish In color ad is tharscteri.  
ttr oll pc ►10: tight she of "dram to da* mow. 

It ocewe as S lb plate$ developed at theboi 	of  
augit+ grains. interference colors ere of second order imd 
extinct., is strut, 

Hg its to not *4 r stti 	the 
row it fares Ito$ of the totob rook mass, Host of  

mwpo . to grams areanhedrab.  



r 

The  41a 	st on at the t thin ssctio 

dtorm*ned 	I..c a Un4er stage counter to 	tO. 

	

R*C1 sp 	t+ 1,100 Rook s ou g' * 
Constttuent ;inin '4 	4/682 	4/680 

P a los (L br oott 	:#9 	 #4O 
Amite  
Qlivi*e 	 4,8 1084$ 

1.G % 	Z34 0 

i .;: 	a x 	xa 	i:.t~ ► A` 	r r a t 	y, M 	3 	u 	r 	i 	F  

intrusives, It modftt gruinod and dork grub 
grq in color. Pe etdote crystals and qua gr4ni can 
easily be rocoiioo4the hand app 

Zn tbth ;$eotiOn the r is ►era* * , " ►: 
orp ► od et 	t*lar, It is zudniy Wised of 
arnthedrd pains of eptdotø and quorts *erg I thth veins 
of sptoto 4th well develop or stel outlines. 

4160% tho xst*bmd*n nerd Lo sllovIsh 
to cal ess. it t " In. + tach +c 	to bw . n1ns of 
prisaattc shape, It sho btg relict and strong brens ce 
4tb bight sad- order cotes f,o, 33ow, grow "*lot end 
red. zt1ncttan is parsllel to tho clevgo, 

Quarts is colorless with 1*v roust end 

0 
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befrthgiee. Po3arisatton colors are padan eUov of 
first order# Soie chi is also prcstt in to fOfti of vas* 

of rook owes This rock Is ztt time 	tao brr the epidots 
`oinu $oh ems# yoU demaepod cryetele of epidoto, 

In bond specthei rook apeer.o to be bsotdsb 
green in coLor g4  to rm Me wed stailar to bcioe3t, 
It au* occurs now the sin or the dolenit,. 

In thin section the oimdm s of the rock  
is vim fine grimed Mid is dUficut to roeoriis . Theó 
arc fa big gesins of p1geoe2aso feldaporo end eugits 
abedde4 within the fine gratnod groundrnos Thusthe 

"lure of the rook OMi be ncred porphnitte 

F ,. 

pgtocnse teZ&por8, moot of the ozone and p3*gtoc2oø 
t distributed 	the 	of sine ntned , corm 	a 	AR 

P1ugioc,' n o ,sego cOIOrZeOe its. it ahova 
low poirioatton cotes of mot ordcr, 4b&te 	i4nntng 
 ' 'W 	; : r ' .. 



of the plao0olast ill 0 	t,s, )'t4or%te. 

PhOoMpts of 3ugtte We eoo 

• 04 oecu i1r.. plaaftuo swoip One sot ot c3aavce 

to qutte proiinet, Un4* croae4 nit .Z tt show s*eon 

order p02:$sttnn color snd no wit enJe. 

4eesor Mtners2J 

Mgnettte oce* 68 "edrsZ staift and to 
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'f~ ?,~ 	+ 	•1' v`t'{̀k 4"l. 	 A 	► 	..'4 	9_. 	- 	yk 	c 	 4L`',. ,A .. . 

t 	 s* C These aftmturoa aie 	A i r t ;. r 

'# 	' . t ai,;, 	0 ' 3~' 	Q. 	0 	'7! Ck i 	JL 	'! • ii 	!• 	oi.- 	9 	v>x '`~! 	4 r' 	1 

n 	+ 4 

' tro this, atom# 

fi stly,, the spent etrtettwos fred the we& 

~ ~ ! t.' 	'~F~.'1 	~S 1 	- ~-r! 	- 3~ 	.i 	'_!l _A 	► 	Y.R~ 	.1_,"; 	w F r ~►a 	~fi ♦ 	~ 	t'.: 

A g1 c it estic of eøtcp striact .s  

is ico givon proposed by Potter sn Petti3o (M) 

.1' 	i 	!f-• 	t 	Vii. 	.Y V. 	♦ 	~1! 

ftflLB OiO . ? L0CA 	OF VARIOUS  
THE J 3RUCUBT IN TUS ARAVAIS 

~ ros i4th respect 	+ Lock typo' 	L it  
totem t' 

I. 3trixtures on the be 
of the hod (BOU mks) 	 North'Wast of 

tsn$ 1 Dtrngar fitly* 

Vii: cash 	ur t V1ne. 



Bib Strttes Uftb1n bek 
U) Cross bsd4thg 	Qusrttes Rtwl3fts D. 

(t) brsot ]edn&tton 

(1) AS; ymmctrtc rippZo 	Qwrttos 1 *i$na omaor  
at 1 Rdiv Vtstton & 

(it) Cymetric rtp1a 	 Rv,jn D**gar 
sarks 	 flUa.. 

1U* 	nW11WUUø1.-JI IWONrirt I 

7471 M,  

U) the coot a 
(U) the obaets or 3oi4 propeUod by the ciutt 

CLAL31iFICAT2Ofl AND OBGZN OP SUBMATAL 
LfliEA1O38 (After 1tter *4 Poft3ohn,t963 ) 

I 
gvoa tv  aovtng 

objeot 

I
s) Drat 

 8s1ttIon 
c) flailing 

I 

Oroave Cuts 
wice, OMMU and Prod 

Roil zxft*  
ProIncod 	ixtequ4 losding 	load Ceat3 

amp or oUds znsrks SUds *siki, 3p 
rsvtty 	 fbl4a, tsuiti1 

lnui4tL. J,L- 	 t 	 ItIWIA 

flita Cost 
TU1JLI JLUT* 

The atrttt:os to *lob the ness Futo Cent to 



33 

isri& Vi i, 16O) f 'lobste 'iU zt ' (3Zek 1%S) 
sa Cast* XmPal WO Ind 1 	fnc t (mat 3) 
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.o Y s.'. 	- A ^ 	! 	S.`. 	...i~ 4 	y - . 	.,. 	~„ 	E# i 	af' -:5 j 	~R •3 i 	s 	ri ~i: 	rte id 

botton 	In the pr 	flute Cc S O Dow in 
rraVa11i qu t es now Bavn3nQ 'der f+ 2rnr std► ad 
in *zavciit hos ltøaz' fang 	. o (PUto Iø,I4 Pbotow 
~, say 	" ► 	T 	e 	i s 	r. t ,.y 	+c* _ t 	i> 	e 	c 	. u 

tarn .uteCut viry in shape and aim In the pteeant 

SOm are deltoid dile others are olongated. A fey b ve a. 
ggrated relief fib ta perms a reault of *odi► ke on by 

TT 

ito Casts In the pr 	area are 	c vlctod  
, vith m and 3tr ation outs. 

oording to Potter and pet er (low) 3u costs 
ere result of Cant soo 

Riker. (lam) o f 	the orb of thou 
features as prodtof Edon In i1 bi vortioe -aueb scow 
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pit* b.an preserved subseumt filUn vith silt or 
sods 

Croce ø45z) on the his Of thinsack ottt . 

of those strcetursi has ford out that the soarer rsths. 

in the bed are ocnettrte4 et the both of 	 Cta in 
the d$itort 	 tnt*t W# TUG t t 5: boon dted  

kas im ofldeccs of e 	*r7 origin* 4ft the scouring 
the Flute was Just tilled 4th the cOaest un 

" a 

 

ttvbt4jt prat, Thee are tho protSuot of tiles 

of scour piti gasrated t curre*t eddies, 

Pluto *eets are one of the id4e spry of cote 

*mss 	as a guide to d+ sr., the direction at flov 

a * most caractsrtstie of t3.ysdb ,Les, 

Groove Cuts 	 uts, 

Thews sort 	t*rncturos are lcosec in the 

area n3.ongwith nuts casts about .3 ka r 	st Of 1n,. 
4na Drngsr Rev station VA new Bazth,sr 	 : 

Ooo e tote are ehartctarmned 1thoLr streitneos  

The taM 	east ipproposed 'fir Wood rat 
( ~) for rather sot ridges ift4cb fade out at dthr ad. 

A Jirush east to of sin Shap 	origin 6 

differ$ only in that it has a eight oroccontic depression 



at one aM (plate No., 1 1 2'hotogra* ?o. 2. 

AProd*got as terDed b7R***aki(I%8)  to  
a#i4tod to short ridge hich hos one bmt end eM fades out 
in the other direction. 

According to Potter eM Pe ttahn the 	e *atLone6 
sett structtwes are mods b objects *ibieh Lotion as 

nrooving tools aM are in conthnxue contset. vfth bAtmo 

Load Casts  
WOO* 

This sodi*rnterV (strtstte) fftture ha also been 
obeervod in the Arevailt qUatIdtas near llaivan$ns.  Di*igar 
flt41vo' Stitton in the sbaies near EeMvir village,* 

aughtt*2lgas deep, or sh"V roi*ded Solw# knobby or 
iiJ 

from Iry cast* etrtotmes by their aneb seater Inotdoroo 
Ity of 90M sad distImt Up and 
gmeraUv sbov no sUit. Load east en the so* bedding 
plimo tend to be of tho so= genors3 also,  end e3aractar, in 
sons oases the7 are mrnh flsttabd in other tbsp COO 
a striking reitZier1 or pap3ifbrn eppaire. Some are bio 
gblp irregular, In tow eases thai are bighlr eetriesl, 

east In the Orea do not VVY zmh in  dismstor 
(trom1cmto3ce.). 
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Pip,  

or gravol 11614 to tho VII&t of VW Moor 1nMbMLt1**4voA 
E_! 

'Y. ¢. 	f 2 +A 	reqviroment I4 T 1 

ihte teAtlwo Us bee, ette1 W ?sueti*s (i3) as 
r& oYtdece at os4*ta7 ovtgtn. 

$UUCTU3 WZTEIN 8VD 
4tTT!i- 	L*IS. 

Cross bedding to 3O1 In the AravdU 

near Rimr vie nnd U vJn Dirngair vi1ige, 

iT  

*trttWo c tbe4 to i ObVIO doamentut4on WAt (Otto 

z4mm;!iT 

Crose bedding ho beta c3ssif&e8 by sub thtorn3 
proprt*e as e)tepe of 1,ts Th'osot Ws# *ether fta ge 

anae of inøi1inatton. 

as Osomtlally WOW bodiot WA thois that ha" ewve4 
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Sam or.  =veal t4uss or d1soonunvous# tv either 

mdn ""0 OS ripple 0*18 be boon *bv(4 

(Z) Current 04e oak$ 4931MOW04a tips) 

(a) 011tL ripple *as4s.trtesityo) 	- 

Vj 

OS shaos PIPPIO iMix faros frob 

to 3 direa* in awoof qu*rt*tt.s the r1ols tMozrtes 	vmies 
fro, 3 to 4 (It. sC) 

!!* 
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OS 	Delay s o*'ttn orttael voualtr  
do not it and stove s aitttc* vd*efty tW Cø  aostrcWsdo 
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ueh rip ].o dorolop vn c ut either of vat& or  of 
o$rs moves 	s mdo 

A thtreotertet3e future Aund in the rvaZ1t qttt 
io the preseee of oicillttton rpplo rye on one iwteee 
of the bed w4 %e flov Outs on th* 	► ► at e. 

Gecti+n of p4eccuzrcnt cots rt be dstc *in d 
due ita oaciUtory ehar*etc 

Os .U*tton ripples tra in bodies of 	 ding 
', 'f~: 	Y.i }! '...~«' a,l 	 ~. .. 	* 	a 	Mf. 	l 	~S 	~. t~►'IY u 	i 	_   	E'~ 

of uteri, th 1n61Vi4*1 viter p*rtte1et move Inc4 
orbits thet o nearly cI.irc 	. Although  the wire tam 

ZVee aorooa th Wat the indiiduaX. perticies do not. 
TM notion of th partiel to ' *ttd ' •4 with 

deceasing intensity, The sad on tho betta is *ff 	by 

the some motion and is throirn into ripples. 



Bfl1NTAZ 0)1 

a.et*t •  ,fir.st' 	04 s 	~ Uke ftut a 4~a4s 

Load ~fø*t ime other Une amont 

due 
 

to the action of ttALtV c en . DSO  
resodidth ti'b&ttes efoe mwtione6 ' ` Do $ 

StG Md AMU 1 W6UM4 
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THE 	UPPER 3iAA'ZAH BYS'l8H 



4q~ 

~1t.; 	~y', 	AY.f.►.y{" 	r 	A1. 	~~a i .1 	i 	y r1i 	4i nin }1Y 

area ore Ron sM 	er e o. Tae fates* two 

i-wir J1i Mr 

r~1 s of o mums are  

Do) re to lift v"U *g+ WA from :Th1t Ri vsy sts Lt, . 

Thogstraootth.rost$*BW, Ths  

t of dipvaries ham 8 3Q0 ON NV.. 

Ths Uo4ng atrstgNphie enecasGion am 
v ra" I 

Wider series 4* 
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notiud i ttrbM inthe**aThe ge 4 trod the #. 

r 	f: 

The at si*n fi t stmietw `e ture of the es 

ye tro* .o  " rocks the North, This !~ 

s t e ts vithmothee paro'el to it 	*tinned 
e*rlior Mae the egton*l s t*) has btnc to the 

North loeast of the 	► 1 	 w.► Greet 3osrnde7 Pmt trLt 
In this a" now 	iteti . It us vomit tha 
Sires sla (Upp Vince) 	tact vtth the 	eI3*. 

,tf 	a 	yAt 	 ♦ 	H}. 	+`1 G 	w Y. 	4 ¶J:C 	r-  

a!T2I T t 	 1W LWWt t t 

NO* 10 • Mimr 	 ie*tt in 	 ►Zosi ►c 1ii 	e ba 

has been obs* v near akW* 

TM Upper 	=at4vm S.D the ersa a1v Utt .M 

+ 	x 	t 	 r 	 I,W 	~ 	r 	1' 	«' 	rJ 	•"M -t'x ~ 	r: a+i,a 	r1r: 

t 	t•. ! 	.,.♦-• ,. 	} e? 	-.,r. 	fP 	i 	t 	z 	tr 	! 1 4- a 	. 	7' 	'.r' 



~ ~w+tt a 	:+~'i 	"t.s' s a 	~, ►n~ 	, 	, 	.~ 	iii .. 	. 	, r 

Plate No, (. wt*, No,l. 

Throb cots ot ratiu*t Amato 
,~~ ~ 	~ r . 	e 	~ 	r~r ~%~ 	r • 	.ts .+s 4.~e ~ 	t, a 	4 	.~ 	g..~ 4ts i~ 	r.. ..,: 	A k 

;~; y 	a ..~a 	4~sf 	+t cr 	s 3: x e' 	a 	d, 	y 	t 	~ti► 	a,-:~. 

on n I 

o Strike 3othtso and 

30 Dip 3ointso, 

	

it in to ^h! ` 		tiobed type of So is 

anda stdstoe shov vertices ; oSnts 

in P. , e We, 3 	oto* o* 1. 



4Lr 

i . 	l t "' 	'  

w, 	~.b 	i~. 	W' 	ft S ~;. .- 	~t 	y. 	i~.tt. n W " ',tt ,j 'f 	i,Y,1.1 	'~° 	y 	i'' „d! 	+ 	't 	 -• 

t 	„~' 
•.~ 'xt5"ah 	y 	dF 	 }!t 	x[il 	'f` 	ti.. ,ti ¢.! 	If 2~! 	1 	q"f 	.t 	tl'►< 	y,T 	t 

* ;,. i 	y 	•, 	T ~i 	t' w 	t C.. 	8 Q + 	x •, 	k., 	! 	'• r 	1 	r 	 '1 	1- • 	13 	l.t .F 

..!!& , 	'3 	is 
1 	! 

i : i : 	^A' 	! 

oU ti2ong tho ct * frot Doopur* to iisiropi* 	oss on the 

top of the hU2s The tot4 thiØmss of, the roeks in this eru 
is but 70 Vitro. 

t t 	P. '}l 6 	1f: 	p, / F~ 	k 	r 	S 	`M1 1 {. 	N.}• t 	l 	i r M. 	t♦ tt / ~F 6 	t 	!a♦ 	w-+ t 

	

~',6, '!' 	, .A :T 	N. 1 ,d ~' li i *: } 	'•1. ~~ 	T 	 "R 	Z' r 	! 1' 	r-ilXL4 

 W? 11 	t : ,w rWt i 1. 	►  

G rth  onto• 	 joint and dip Sotnt 
toss 

 
coon in the ip.r Revs esn6stono. 

The Gur arh s ieo tch a a tri soft* e► 

ErT y 	y j, i. 	w 	r i 	• 	+ 	3' 	. f 'r 	i 4 	' 14 	r i e 	4' 	. 4 	# vl:t -R' 7 



sort. It to  oweevosed in tbo urge WLIe7 •ttt of Ph&1o&i 

$011 of great thICIMU00  

Xts tog to in the tp* * to 120 rnetros 

but in tho presout area it is only 73 metres. 

Th* genaroa trend of t3wG*1*'gGrb ehe1c to  

SW, UO VOMt 10t UP T0140 foa 50  Op dUO VW.  

000d SOCUMS of G*i*'erh able 4th typical 

btsoutt it*atherinc we e'xosad in the mldvW botoon Dolars 

to fldret0 The ipurgurb sbsiss in this sr sees to ovc 

ly cb3iab1y over tpper RM sanstons 4tbut mW intve* 

ning at ConjUmasts or bt.cet*, Tho eb4oa ao co.nb1y 

overle4n tv Apya Bhoder I4otone, 

The 0h abdox si b*8 intbao 4th 

!F 1 

The somfttorw Is quto coeree 8r*lLned *n *Ito  in color. In 

X4atone, 

flesr flhegvsp*'t viUtge Ouawsaft sh4e ozo foirnA 

1.0tatmded 4th etntone bend as rovo1ed fm the Wsu 
cuttings, Permi4 **1w too dW*Uped in the Gmwgaft  

ilhtcb have OAU$44 4100 cuttins, 



i•r 4.t`i 	, 	),.{ 	t 	i4,r M 	r 	 Y 	!r~ 	r 	t 	s 	:Y e : 	r' 	t1~ 

r 

The total thteDeas of limestone hor on IS *lot 

	

{r 	the ' t "~W 	 ww 	40 W' no 	b k  
both Is inrrl. 

Tho rt ae to Contormab r ?rmdar1iirt t Gzuzgarb  
s)zal+s and eonThrasbiovarida br she band of about 40 mets  

`+ for Bch no aop rsto ne bno 'b M gtvai. This inti n 
is overlain by 	ti3 raotroø tlztck Dolo*tie liizea tono bad ate' 

% ,E+ a w e aa OXPC cod tormn the top of  
the hill rose (Fit. No, 10 ). 

►Q g€ 	trtiid of the Uaestono to eimi3ar to  
the regional etz,ike of 'fir ° pr V d) r 	j., f ►SW,# Dip 

V 00 from nearly rL Ot , to 20 due TtW. 

lttnat . it is pro o. 	t2of t, co o, bpcniLsh 
red and bltdub grey t dus to various irtpuritisc it how, . 



p*1p3o re gre,  Wish 	, , web red Oct It it 

tLintrtrtiie4 wflb th tzo Wars of high 
n 

	

	oston ond d# (about I c in ttc o), This 

" Li intrt*t.ftent on of s 
•ee4thin 3 tres or ro of tec 	tonebed. has 

ed e 	ctori*tic taws of 	 mi 	V to ths 
eooitisn of 	 ton at pies. 

Cher C rtotortatte `mo o of the Xvar 

ltstone is the irregul Oct oe of  

n*l brie 	has elated laid psbblms Of  
Uiatono Vad . Ate the tine o hs of 	Vie. 
The oting 	er.aiL as oU as pebblas are Se t of 
Ctc ztor1.i4, TM pebbles do not follow or particular 

oriitjtion Ondmight r* 	the slier Wtat 

The pile rod colored U"to# is Mrs or to$$ 

confined in the lovr hanson0  The bloinh grecam 3ieatane 
V4 occus In the idle d.  uppes atom of i 000t  

ion es Iftm 	*$. 	(1s o. I I ) 

The lost 20 mcos MAO linaotmis of pep3.e 
+oar is of high grads ovor3.oin ' 	tr r thick red 
bs ltmeetone of low grate *lcb tntwn is fcsUovad. (i4 

•V A ) a 60 vo thick bluish grc liiaeston.of 
grade. As slr s4r santtoiod, shevas this bI4Oh ern 
stone 0001W13 40 cotresthick of osh soft 	s 4 
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theme are ov 	netre tc band of 4o3odtte 

hnderUZotno b =Orly nt plaices nna 	o contain$ 

.o debIdftouit to 	«P 
t Tha ado of the Ientne Is .rored and hbeeoee 

4 bz*oblC for the c vt 	' ' 'ette. At o+ " sin outwops 

rl ctrbctute percøttago of tlio uno stono is Mrs than 

g1Voo total c bmtte p tege upto . This bt 
blob credo line tono 000IU9 in Pe4s areannd is . a 
0 atro3 thir *sue:provod bV 4d3iig. `fit'' the quarry S661091486 

The Waetore in the area nho two 

Skin *rnthoring. pt No# 8 photo, go* 2. 

qcorsn fauture in the limestoneneox' S 1rt*t md 
' d ore of Phalodi qu i 	d to ebmat in plti fl e, 6 

Photo* o. 1 • The ói* LIar de rat in the Ueatona hne 
obscod in e D* d area. 

"hr lestone ehov in gral 1eeds' nature c~,.b 
r 	 ea Zt also ehuo inor 9 ps einor fo34 
d mnoelilnoø, ; rnonoolino In the lirnestone heo been noted 

in the $ a1ti*4 ee. The bed&ng o t # dip joints# strike 

joints are quite put in the Ztrneitoa, 



f ,. s 	~ ~ 	~ qtr • 	r~: it's as '_ r~ +1 

1!Ô34 Cheut 

r a 	♦ .~ 	*'i . Y 4 ktr. 	A.: t {: 	? 	 x 	# t , 	r F`rr ` ,i Lp 

~F Mi. :. 	-. k.~.. 	 ~. H 1. ♦ 	, Yr 	Y' 	~N .• 	 W 

)sr.:~w 

ston4 	and are 1ntn c*i'Wt 	frbu hs1c. TM 

thte1neoo of thts unit In the prsrnt rs i*~ Y0 
rnt34r 100 ne. 

?' 2l 	• . tL 	Y 9.Y 1 nr 	gs,/. 	i'3 .i i 	1 	4 	#. 'M' tilY 	 ` i.? 

+1 	« 	and 	 4-•~ 	a 	i 	~Y. 	s Cc.7 a, 	r. 	. ~; 	̀ .~ o ii r 

The o tdst ne are well 3o2ntad w4 aboi, tlwee prow 
uilnit 3o2nto t. Q, she joints, beMin8 3e ti ed dip 3otnt. 
Vartictl joLnt "e also Comm* Piata Soo 3 p to. Uo# 1. 

4I 

atpptnvith 5 toSe 	NWO %0 v tienl Otnto *ich are 



at right angles to each other 	-boen noted near Mend- 
robri top. 

The most + .a ii ter&atie sedimentary  `eature ob'-
serired b# the author, die taking traverse from 8adaicund 

ea to aatpura v . lage)  Is cross bedding. The areset 
lamr.ao are quito thick end & .p due BW Indicating palaeou» 
cvrrorit direction from 1 . The cross ber d ng observed here 

is pf tabular type and hn1-m that thn bed,,, are right side up. 

R ppl:e marks are seen In the sandstone and are of 
a sy„ otrir rjo- P cr, ro t dirccti , r. `er °ed frnn this 
i a .fr tw  i iii 400 

3Ir'bu'hales 

i!teld Qhsracters 

Sirbu shales are expc s d over the large area in 

the valleys near r3hatptna village and imli rii1age. atber- 
ing p or t •o; the shales have given rise to good mantle of 

the £ertf'le soll in the valley The shales outcrops were also 
foi nd in the well cuttings near I'balodi village. Its total 
thickness in this area is about 130 metres, 

Usually the t3irbu sheles are very-.  thinly cleaved 

with a good c;ro s joining. These are ferruginous, but 

G urgarh ales are more 2erruginus.  



5' 

o the thot v* Whale. 'o 
j~ 	1. 	rii- 	~ ~ ~. 	i 	i 	' C.. ~ 	~ 	. ; k 	-' 	~i 	q 	. 	i 1 ~ ~ 	.'~ ..r 	~'"~.. ~ •~ 	~. 'f 	! i 

Fait# goo 	1 v station mum bLtng Us boat 

not in tho W 	. 

G + ''4 trod of Strb. shd to HE 4w flW tth ' 	n' 

it of dt # (frog. 

0 
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PM Ot# lP1 

,.iA1 	 - ' 	 .F 	'wok 	& 	 i. 	'IA}•'• 't 	t K 	f X14. t' 	2• A t 	i+i ?i ri `, M .  

Zn hin sec tic the iper am s tono is 
tine &do. Qua 	are 	 .  The in- 
1vt4u4 grabs e c*eted togetherwlth nflLeeon i*trix,. 

$Uieeous citing *sterdat pies 	 rocrr5tUiseds 
i2'ourid the querts grains and above ovorgzovth. 

Vie' constituent idn+rale iro q E, f*3Mpar  
With little st3ic.Dus matrix end dune euvy 

Quartsaecuro s euoimded grams deh ere 
eoiorZe, Uhov Zow reef and 1ev birafringancej taw thicker 
grains show bight 1over second orao eon. Qua grains are 
of threo dal I 

n) Qtr grains  of twbM ttWe. 

(b) Quartzgrotto i4th inclistona  
(C) C 	r qu s grains. 

At places socoMer7 suthegte grovth is MM*. 

P`+3]4spar grains oceuri,', 	c mil+ 3st.I.Sh ► good 
out set of c34vogo. It shows poleriastion colors of Est 



order too. gz. 1*ttncttøn *igl. is 

arcrn occw&u CDloZloS tM erattc in 

ToenUnø in bitd,h in COiO?# aft"wOl pig 

Mostly t* cittng flftti4 is si1iec Idth 
VW little eloy md fernginrns *sterisi. StUeeo** eew 
siting isteti has rear stelUs.a and sieoeondarV 

meemeoplesaly the love Bhufteor fmfttone is 
piers WOV4 end pintdsTh vbite in eoiôr It is "no pained, 
hard ma  coapot ulth well dovdaped ointo* 

Undo tho almseope the stidatone to tine grew 
Jaedw The vain size varies team .0L5 mo to 03 m, the ohape 
of the graW varies from subrolxidod to eubn2r, the sub* 
rounded neturs bdng sore eon SortUm is good as intQned 
froii the thin  section Cram also nsZses. The indt44nsi 
grains are so UOMV packed that vay ]ttto sUieVttR *Wkw  

enting usteftel is present. 



Sy 

a 	~T ; ;f 	t' 	~~+ r. 	►..r ~ 	r 	r .~ ~r 	w: 	a 	yet 3, ,..~r + - 	kY 	~. 	ai,+ „? 

z t 4ns + we' 1orloUB v tb 1@v 	et 
 rringe., but f Wolter 	Dh*w Wight bTS 

ur s 8Ufl 	ot f dos* 	grams Oro v e 

and b 'o no i1 	. ];g, i1e *th b'e twbtd epp ' tce due 
to tho ewe ot 1no1' ions. h a ad i*v. boon dori odv 

e tea , The quo ratn + e bet *t8ó with 
a*triz Of 31UC UO and C' 	wim 1 teio3► + 'h Utt3,e Cie. 
$i1ieooe ernt&ing maw: 1 has recryetnibtcc6 zound the 
quartz 	 ns 	t mows eeeoudry growth (M:rh 3e 
g am) Leh to 0tp03d to be 0 p03 	 due to degrnotic process. 
Fey atgrttrz ohov wavy etinotton, 

most of the qua graine ehov ,eeonder growth * 

This ovorgrovt1 on tho quartz *tn$ to in opticel centinutt7 
with the dotritsi grsin l.ts the is on of both the pets 
La ezctt the 5eia. to the botrndsrts of the origtusi querts  

&$aq std 
 

wtiie the 	 t* ► r eo, a . w 
ginouo coo" to piet ?iicb distinguishes the sscon&s 

guff free the a iginoL per, The r røts3sad silSeeous  
o f material io obøi'vod woad this fr o 	ating. 

About 50 of the quarts grsn3 ai eacon&r' gbh. 



' td3paar grdw+ e oi 	I4 in to o d thin  
dtu, 

ne eoior pcoeole nature andhII btrengu, 

red ec1or th proain t Mature, 

!  

r 't lit51. t . 	t  

s tcno are tam" be3Qv 

90.5 
Chat 

e3dp&r 	 24 

4 01*0 92.3 9.8 
34 2, 43,? 2,4 
Dec 3,2 205 200 

a 	) 	3,G 4.6 	o6 2,3 
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flirnao' u 	o (' 	4 'c ) 

►. :r 	Mw 	• -a . s~ 	ttt ~ ~ #' e.° 	Yr 	t 	~ at 	;~ `. 	€ ' 	 ~r 	'fir`. ,-: 1 

R 	'Y ,~ 	.e°, 4~.b! 	.~• 	~ ~t,.t 	R 	~" _ i 	'~t « 	!t. 	`..AMC A '.!. ,, ..~1 ! 	"r 	~ 	S 	~. .~' 	~ P t_.~ 

	

Zu 	 occur o 1ico o W7 o ctct. 

	

a t o 	cto euet tut 	Cato oaot to 

of Ito uco cwto metro ~ O os, r ono 
l tb Val 

 

	

4o?o1oo Eeeca 	MO QO 	to 
lino 	n oobitc tazoo0 Ceioto tot eccie  

~! 	~. 	b 	x * 	'~A III s. 	it `iiC f► 	* :•i. 	" i 	'4.'s . 4 	O 	11 9dF ` 	Xi 4 



CL&SSWICkTION O SD O S 

wr 

dl 	k 	i.A 	1 	7 	4 "M 1 	I 	i 	r 15t 	li 	s1 ,t ! 	 ii[e 	y 	t 

t art t d A pt 4 e WA 	 j tii o f at a 'to* of the 

tien c3zw4f1ostic thit has be 4opos4 d tfre frog the 

tione s se floae of the .posedo efie,t4ton bes 

boen iva22 accepted as tt ti %W991U e to satisfy 
Cal the $ort*nt fir 

	

Bess hays t*60 	sa attributes t.s-6 

eceposttion, ti's d sruotu.',. ng tbs re et C3ass. 

`ss a uttUs. mineral 	 t Oirsl  
eomni mineral ieposttin end tt e, and t ut4lisi *31 

mo o. 

first proposd by Orabm M) eM later 	-! 

Pew U4) d Crook 	), 	take* into elders,  
tton 1* gonstic fates alaoo Tit* ad 	~ 04 

fate Uwe uttlised by Dapples, Irurntb.in and Sloss (l 1 
Oj3bert (1a64),' ein end Sloss (i3), Pao ($) 
end TsUi& (IM 

Clatfi a toits on the basis ofn a]i, C4 *tt'i*, 



0 

'~i 2 	- d.; 	t 1 	R'•r i is 	e M t. 	,t•f 	t 	',1, 	i,t .s 	.~ 	+1Y 	t~ a,t 	.+ 

004" with ra t to tha o3siS1e.tion "off t 
P i3o (3a?). 

P tto , (10?) h*: t**i th* tU*vSig ac thto  

	

wt . of qwrts aM 	*ti i4. 
► Uti,jty of odi*ts u th' er)r + f* thi r'•*nits 

of d sin siys . 

PetU4oit ba*ctu 	the 0 	intoT 

'stlo of qi*rts • 	to f da. + ro* fret) 
ad 0t2tld iM, *1Mb te the rem at seM dot to 
intatit14 dtftiw utriz, 

TAM I 	 (sotcnti* • CZitte) 
V+; 0? ;  
t 	$ 	s 	- , e 	~t 	voids 

• ~"~ 	cd  cent 

Said r a Pa 	?s moo' 	Arse 
+ fit 	 un6stone  

tbi 	o sçndstona A Chsrt 
Po It wii• 



6CP 

Aecodtng to the s d ea and Us 
baste of 	~.* iin1 th$ptroapb'' of * 

tth 	 oz nøU&sds'proti  



•ct t t t at nie 4istrThntion III eort$g. 

X1ethcaj grain 4o ona3yies at swats rMuires  

+" ~iF II 	#. '+1' 3'.f 	.t 	a 	S ♦ 	ii ,r 	's - 	:A 	: i 	~ t•'k.i 	a 	s". 	M'L 	r::
,. 

rho. Tethntqus 8epen4s ion iisensim, end ntuti of the rock. 

GLov 1Motd, Orein Ma a]se o Uns greined set 

of 	arup A► of the *Oil in 4 4 
peoed State so that each partidee set$ 
mit in ttling;., 

tte o d&ist Isar bo 4øt•inedswd 	ittI eithera 

ros opo a caere or both. T m et of 1'g, x ber 
of particles  sees to gi 	approximation of 	 . 

van +l kAetor. ft ssur 	at mximarr di*tera of 250 

p tt 	&novith the be3p of teroseope proii4Mwith 
onot ' oc 	a 'at . A 	stage 

is used in Oi:es0. 



Ae the Lover 	 Mundstano is e b r 

7$3 - 	v 	+Y 	- I 	s1Vf 

'3• %'F, 	f 	a C` «N i_~ ,rK 4  	 # 	 • 	 - 	 t• 

d thin soCt ns vø.e prepared* Ea sic was off* 

04 ieocope ft 	with mLroot ' "A eehanicl slur 

Ch 2Ue 280 	grow V 	efl4 -t 
cost dial vu nomad. The rests of this grain use 
names ee tabulctaa in tam too 1. 

Thu fibol, data vo ntiltu In plates; the 
0 ae  mv (mss. O. it go $* 4 d. 8). The ordinate 

to meit)nstic SerZ r 	from 0 * 100%, grain size 
h. is Is plotted on the &mcissa with 	ss pw 

ticics on th. loft In order to indicate the grein use 
edit+ phi mU has been used instead 

of miiiiotre scale fbr uplottinge. 

U 	r 6fled 0. the cilative 

to 	Madiun O ø) s*Ztr.vresonts5D%sa*onth, 
crl%%j4tjy can. it can sloe be1 in 
2. Or ► 	Moon +NHS) ( 	) ii t s a eaa** of 
d ~OW *Tor 41 $Is* and t wrest 	o 

s ."• Its•.. 	*` e. k 
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three points on the *ntnt1ie e'er 
Qk's Sorting Coetti  (So) is Zt *0  410 

on the -9 ' ' ing In the central 	o ' the C WV 	l to $i' 
by the to . a 

. 	Phi motile Dvistl1on (DØ) * it to a x 

1c*it),Itogivibythernula 

Uoludvo Oraphic Sts 'd Dimon (Z) (?'o ) $ 
Thg Graft standard deiat*on is a pod quo of 
mA 

 
is eotte as (0 • 0 10/go Bo ye , this takes In only 

the central tide of the ewve end sa btter*emir* to 
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I to  

' 	PM QuartUe Skevasse ( 	)s This is fnrnd by 
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As amn to the tsb r go, 2, tho SsMstonss b*ie a 
+ 	►u. frog ,2 a. fir. 	, sM so thrw. 

Tho 11uie OrqUc Stied Doti el) is  

loss tam O.3 atA hsne osx*4 toni *a bs elauiti.d  
vsll meted 	, ?)0 

eo?ttng coetfteirnt (So) is b*tVeat 14? to 
1, *dCh to meat+ 	good rte. 

atd2tono has an 	& a ►t of flues s ;mac*t.d 
thrss positive value of Phi motile *Mass,# 

Th* valu, of X tosto varies from 1.00 to 242. 
On tM his of Kito*is to12oi4n amass eat be sssin.d 
to ffe'att sandstone speeivaia $ 

4G,o 	Li!   

Lpt*tu e 
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tho too of e1s te4 0*4 	or WOO*$ (upto  
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,etamts 

Sim s e s 
oriems at Phnloi qn*rr belonging to Lam' 	U 

ems, 1W the thssted 	Out of these flit  
ver# sub eat*L to co*plete o3ses 	rest ie pwo 

tinily anted, 

The results 	 live 
tone sills as tasteIn the Table No. 1- WA the per 
tip antes rests of *inSng app* s given In 

Tam 2. 	 Y 
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averw low T%en1 4etie ofl3r)e? 	4$ (0160  

*IA* io &Wve tho 1U.t reqidrod ft coot The Up ore* 
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otua i*pi.tties Ulce $io *aft roo3 oto# art within the 

seetfLed ratxg. 
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Wi1.h respect to thLe 4USSifleaUca LoverWider 

eorbcnte rocks cen be c3aifted as limestcie* oftoo ttU 
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can be grouped under dolomitic limestone(Mo3 % more than 
3o% ). 

Pettt3olan has further divided the limestones into 
Auto ohthomas and AUochthontis types depending upon their orie. 
gin. 

The lime3tones iich grov In place b r btochemiel  
action any be termed accretonar7 or Itutoththonuimestonas. 
It is from these deposits that much or most of the transported 
or redeposited limestoes are derived and named as 'Allochtho«. 
nus y mestone'. 

The limestone present in the area will.  belong.. to AUto- 

chthonus group, as these are the result of precipitation of 
carbonate solutions at the site of dpposttion. 

Tho characteristic feature of Autoehthon s l mes-
tone is their association with shales and unsorted as to 

Z size, fah holds to further limestone in this area. 
0 
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Hichre.  end 14 Avitsthi (O8). 

thG lovar VWWOn roeo of th&t arNu 

2. Crow D$ding 
2. Ripple nki 
30 Intraftmatumal not p*eble preealso 
4. PwMatovorsawUsathratic. 
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$s ot*tee is of tam typo in isr i.irn sado 
u bees noted shout #4 . In aoithe*st direatUft  

ftm hslodt 4Uw7 twV11c# The cesa lw'*s• are ver thin 

havlac a length of 30 e, iid thlelmeAs La about 2.5 ese. 
and OZteridIJ for about 60 cas, The diroction of =rant 

p?omte4 fro* this structure La fOcr N 0. 
lip 11 
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tm Ctnr t d 	uid not be 4 a duo to ter 
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in the v 1der sandstone near ildret top (Ht U). 
Th4otionoteurrtappceratobefroiiN ZOO, 

f. 	 1♦i r7 	+- 	M,i 	r 	.w ~+~,t 	a 	Y 	+ 	r l•..~ f .f 	i 	9 ri +F #%- , 	f 1 1 
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esti 	or1L . The orie tati of the *in, am t 
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to s matrix of since óopos1t&on and ira part the profit of  
mibeiucous tregcntation eport b7 turbidity t1ovs; 

J as Pet't14o 	„c``) + 

Penecontnoraecn De1rstion  

This is most commonly obserrsd in the 	cedar 

lover aaMor Unestms 'ends e v g tle varp 
tr of sties end syneUne 
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t the ntuiee of Z 4ogie ari*tLon In the atrati pMe  
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Cross wing n ripple aking • q4to mo In WA* 
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'ECONOMIC RESOWCES OF TIM AREA 
*IrJ.Li LffL.. 	P. iN -En 

 

The UsU 4n one of the Upper Viftftoa is 

the latter I's not peeit in the ereu 

the •areut• (1U) Pha6i bill top* it Is weil jointed rn.d 
bedd, These twG prp't%es help In the qumn7ing ot swidp 
stone. it is looally qumled at vr1ous p]*te, A qudU  
Of Lower 1nde ?Mstone to pt'csct North'.eet of the 

Bhatpwa VII)Aget At Ws qUaW big slabs of6x50x2O0c!I. 
size eo to-kom out iM sre sold for R060,OO per slab# A2tbouh 
itts1OOf8rA7fr the b1ggertO*,itgJeflpO7ed.0a 
butitng etoe in noartv villages for foothtg and flooring 
purposee. 

122
1 	 1111~111pi MEW 

stone in nemby areas*. 

Artutili qu.ttes near Rav*n3nn D*mger WUeo are 

Th. Lovqr ntler itiitoe is the c4et deposit of 
oconoate interest In the Upper VjndIys,, it Is, at jxreS*bt 
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beingetnsiveiy died +et Phaiodithe nufs ti re 
of cwt by$ p tJdb3og iitod. The struete of the 

qua°nrea te eitpI,e. The Ustone QCs are simple dips 
id th 	of ° i2no W. 	eequeice $9 thonormel 
one of Oungerb sh4ost 	 testone Lover mono 
der snetone, The upper most 05 mimes thick buteh gr t' 

limestonelimeetcte is of high graft f 	 chemical wa•s 

givat in chepter11,E The intermnedito red colored l&rnetone 
to foaM intstrntttiod vith ! 	of red soft sees, 
t 	t to very diftieult to ro` , ezeept by screening.  T 
interatretifted. shale in red Love' Bhiider lirnestone lovers 
the credo of Ua to*te nrd posts a great problem before the 
eenit m 	eturere0 The lover most borizon of Lover snder  
Limestone to IflQII74 

• i} 	in ; 	t~ 	!. 	~A 	sr 	► R:f 	.s 	a 	"r 	i► 

*be traCed all e3.ong the ' 	`, (Phelodt querry to Leda 

village), 

At D odu Village ; now qai is der development 
by isipur Udhyog Limited, 

The opt pit minin methodø are +anployod here. 
Quarrying is done by aging bzehes of 3, a 12 *wee# 

It is im 	and eerthy' in color 	has been formed 
by the decomposition of elirndnos material (sees). It occurs 

Inthetor ofaemettbtrnd ,lIciNofelapesviUcgaand 



Is odt t 	)raves 

is laeeZl used es 



-t9 

CONCWSXOW  

The e34 iørk c*rrtod it in 

tht laboratory  3bcrtor studis.thith foUoved ). led to soa 

A Lief diacription shout these one 
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The API" abssneø of s ib struetwss 
of l*nesr ty. fro* the Upp" Vim ) it difficult to e 

but the prennes of struetss due to disrupted bedding 
is armed u s rat of p 	sett t7. 

The sMt*sry stietes of the weer 'moo 
fron the +re`s 	heir. indiCated that the ps4oOW t 
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Vsto*CWt868dthb.62dip4M1W.Tbi1ii 

ate. y in eaorty With thi dip of ths foi.tics 
JIIvj4 d o 	`` - e aunt, ivøs inoU 
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us 	om of sidt .. a► stet. 
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a icd meat* 	a 
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1rit.). The 	* at contact d not Am afl7 epsoifto 
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QgLcs1&m of the 	the r 
be oete the s of ewes. 

at via# treeta of it.orphossd 
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of the Utaar type Word rrneh seopo for further work. 

Pe1eoeir t studies on a racionsZ its. vml  
aiiA Ug1t on the sadi*wt*tionhiss of 	s 
and + 1 i1deiuo on the odcsof 

on the ds0aitiof of the Vindhsshon34 also be st i 
We yeti, This tae dttinees in the dipo. 
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Latitude 	Iongttde 
itr:r ffTW 

	

0 $ 	 0 

	

AAU 	 25 iS 	?62 

LAtpni* 	 25 49 	'76 23 

26 20 76 81 

Dueda 26 62 7624 

HodVar 25 56 76 24 

25 19 78 24 

Ph*iodt 25 21 76 25 

Rr4ni Dmgo 25 24 76 23 
Todra 26 21 1626 
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