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INTRODYCTION

LOCATION

The ares mmder mmmm by the presemt
puthor forms a part of Survey of India topochest No, w:m,
It covers an aves of 30 sguare Kilomotres which lles within
the lotitudes 25°46° end 257 55! mA longitudes 76°18% md
7° g,

MEANS OF CONIUNICATION

The investizated sres i3 situnted at 4 distines
of about M lms, gouth of Usval Mudhopur Ralluny Station, which
18 sbout 400 ims fyom Dalhd end 1las on tho Delhd - Bombay line
of Western Railvayz, This sroa ¢sn be gpproached by train wpto
Revanins=Dunger Rellwey station, From thors it 4s 6 kns, and
1s comected with & motorpble road hotwaon Sovel Madhopur old
tows and Fhalodl quarry. limestons quarries in tho aroa are
connected by a four wile long Rellvay siding to the Southesast
of the Rawvanjna «» Dungsr Rallwxy Station,

DURATION OF FIGLD WORK

The field work was done for 14 days Guring the
zonth of JunewJuly 1066s 1% was visited again for 7 days during
Auguat 1958, For the third tine field work was carriel out for
20 days In Hovenber 19668, Thus a total of AL days £ield work was
done covoring sn arbss of 30 squurs kilomatres, .

HATURE AND SCOPE OF THE PRESKI! WORK

Goological napying of the area was done on the seale
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twy inches ¢o a mile from Which the aceorponying goologicosl
nep 15 preporod.

Reprosentative saaples of various formationy .ww
oolloetod for otuly in the Iaborstory. Thin section of somo
vocks wero preperald for study under nicrospops,s Hierosoople
deseription of the iancows rocks, sandstonon, quartszitey ¢nd
Macatone 4 givon in Chapter T & IN,

Serples of jover Bnmnder limestono were eoliested
aerose the sirilie md thelr varistion in composition, color,
shole content vero notody Cheadeal enalysis of theso limeste
onos was aloo corrded out end it &s given in the Chapter XL,
#n attompt has olwo besn made to clasaify the limestonos on
tho oo of tholr chemicol componition,

Grain sise analysis of the sondstones from various
norimns wes earried out vith the help of thin sectious, On the
basis of thess pradn sise data, the various statictieal para-
netars sich ap Median, Inclusive Oraphic Stindard Deviation,
Borting, Kwrtosis sd Skewness ars detersined, Modal analys”
of sondstune was gloe done and the data Nave Deen utilised in
olassifying the sandstones,

Mattmtm also beon made to determing tho
provonmncs of tho smdotones with the help of grain sizey model
and heoovy ainersl dgtae

The pattern of sedimentation has also boan inters ©
preted on the basis of stratigraphic sequence emd sodimentmy
strustures,
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PREVIOUS WORK

The Fivat oboerver in this area seens %o have been
CoAs Hockeot vho rofierred to this region in the following
threo popers ¢
fGsology of Cunlior and Vicindty", Roo,OweodSurv.India Yol,
11X, pe 40 {1870},
"Aravelli suries in northessstern Rajputans ® Roes Geols
Surv. Indig Vol. Xy pe 84 {1877).
"On the Ocology of Aravalll region, central snd sastern” Ree.
Geol.Surv, Indic XIV, p. 279 {1881),

Some work has basn done by Mallet who pudlished his
phservotion slonguith those of Hackot's in Mem,Ceol.Sury,
Inain®y Vol, YII {1871),

Although avery credit is dus to Hacket as the first
inveotigator of the geology of the arean; his combensed snd
gmcrollissd published reports do not throw such light on the
dotalls of the geology of tho aronm,

In 1913 = 1014, the area was sigain rosurveysd by
AsMe Heron,

Heron mappod the area structurally and lithologieslly
in detall and his dotsiled pudlished reports adout the area
are availadle in the following marolr ¢
Men, Geol.strv, Indis®, Vol 45 (1918).

In this pudlished report Horon has dsseribod the
structurs in detsil « warious lithologieal units have bemn
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Gesarived seporately for their field chabucters as well
as for tholy potrographys

An attempt was mads by faron regarding the
nssigroent of epe to differant series prosent in the ares
and to corrolate then with other aress. Ho olassified the
lov nstamorphosed roolts of this roglon 1,6, quartzites into
Gualiors md wimetemorphosed sedinants into Vindhyans, In
1035, Hovon rovized his views regarding theiy grouwing énts
tho Gualiors and ho regeouped thess lov metamorphosed vooks
into the uyper parts of the Aravalll as mentionsd in the
article entitled,

"Symopsis of the pre-Vinthym Geology of Rajputsna®
Transuctions of the Hational Institute of Solmces of India
Yol I No, 2 ps 25 (1035),

Since Heron's work no pu‘hnshaﬁ accomnt of the
genlogy of the ares is aviiladlo,
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Although the present srea is situated in Rojas-
then vhich 15 typleally pemiprid to arid, the climate of this
zegion iw exceptionglly goods Rainfell 4s quite good which may
be due to presence of high hills of Argvalll and Vinghysn rang-
o5 vhich help in the procipitatione The snnual rainfall in
this aren 18 2t gn average of 50 inchen.

The most importont weatheping agents aotive in
this region can de named as rain, vind, variation in tempor-
sture (both seasonpl gnd daily)« Out of these factors seasonsl
rain plays s major role and also the wind action,

The goil cover snd mgntle present &n the narrowv
strile valleys and vmﬁ plaing 48 rostly Gue to the srosion
of sheles vhich are intsrbedded with Vindhyan sendstone and
Arsvalle quarteitess In the shaly and phyllitic pegion of
Mravelligs and Vincdhyans the soil s finer and wors ¢layeys
The mantle of the £0il 1s not very thieck, but 4t is quits
fertile» The dest a0il clossly resumdling the farons bBlgek
cotton soil of the Decesn tvapsl 1o0ally called "Mooran®, is
found near the cutorons of the dolerite due to their veather-
ing as seen nesr Navanine Mungar Railvey Station. .

FEQETATICK
The olimatio sonditions as nemtioned exrlier nre
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guites pood in this ropions Tho aren is densely vegetated end
has got many rescrve forests within vhich gawe sandhories gre
locateds Dip slopes of the Vindhyans sre more thickly vegetated
in comparigon to those of Aravalll ridges and this 13 supposed
to be g good eritaria in differentisting these rock types.

Traes ars of "tendu™ {Diosphyros melanorylon)
"pipnl® (Tiscus religioen) "bajyah'{Fisous Bengalnsis) "dhek"
or "pilas® (Buta frondosa and "ber" (Zizyphus jububa) otcs

The law tut very dense spall trees (shmbs) which
oovey the hills is mainly "dhao® (Anogeiesus pendulg and lpti-
folia) § The $op of the hills are dominated by "salar® (Boswille
fa thurifera) and "tendu®.

Agriculture is quite normal here. Almost g1l
goasonal erops sro growvn like vheat gnd maicve ete.

The only major industry in the aresg is g cement
factory belonging ’co'aaiwr Daiyor limiteds This factosy 1
pituated gbout half km. from savel Madhopur Reilway Station.
The upper Vindhya. limesione for this cement work is supplied
fronm the Phalodi Quarry.

JUEARIT ANTE,
The people of this area are Mewnries, Rajputs and
Tats Bore people from other provinees have also settled here.
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G EOMORPHOLOGY

The rocks exponod a3 the padt of Aravalil system end
of the wppor Vindhyen systen, chow dhotinctive geomorpholow
glezl eharpetars, The vorions goomorphologic undts ore res
lated vith the 1ithology end structures of ths rocls present
in the oress The wpaer Vindhym formations like sandstonessre
intorvedded with soft shale and sindlarly Avavalll quartzites
are interbodded with shsles and phyllites,

The evolution of the present towgrmw‘ of tho aron 48
& rosult of the inherj.‘mt properties of the rock types prese
et vithin VMOhym;;v and Aravelll oystaun. The sres ronges
in clovation from 130 motres to 628 metres, Tho differmee
in the rosistanoe to arosion of various rodichas given rise
to the geomorphologicsl fastuves like plaing, valleys, sounds
end ridgos,

The topography of tho arcs omn o Allustrated by
plate No, 1Pwtograph No. 1,

PLALNS

As nentioned ghovey the shales of grest thickness
presont An tha ares interbodded with Aravalll quartsites and
upper Vindhyan ssndstone form plaing of wast sztent, Voot
pleins are present southweast of Ureat Downdary Foult,

- BARGER,

Argvalll quartaites wnd wper Vindhysn smdotone oute
orop 6o a st#ike ridge in tho eres vith n goneral NE « SW
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trende Yertical ascarpuents are seen Gus to the precentis of
vertical Joints ae chown in plgte Moe3 photographs Foe)
Thesa feaemmmﬁ gre propinently seeti: south of Mandrehrd
in jovor Uhonder Sondctone end in Ypper Rewa Sandstons neer
Thothr=34 Templos These bold vertical oliffs rise abruptly
upto a helight of 510 metres above thoe gyound surfoces At the
foot of these ridges {oius of Aravalli shales is secn near
Bandwar villages The noythmwst side of the strike ridges
slopos vith an angle of 20° = 30° vhich ts nearly egusl to

"the aip of the vocks whereas south~vestern side has the vertien)
szcarprentss

A wide valley between the uppor Fewa sandstons
hill and Jover Bhandor Sandstone strike ridge gné-cccupies o
large arese In the valley OCumurgerh sheles #3¢ hove been wee~
thered giving rise to p thick mantle of goile Simidoriy s
vide valley 1% present bBetween the lowver Bhander sandstone
ridge and Aravallil quertsites pidge in which Thelodf villgee
is situateds Thore is 0lso ¢ wide valley northe-uwopt of Oreat
Bundary Fault »

" DRATIAGE

There is neither sny particulsar drainage pattern
present in the ares nor any important river flows through it
During rainiy season susll nalas are developed which show
donisatic pattern, Tha watey flovs glong the slope of the
nills and gets arownlsted in nalsSon the hill slopes which

Plmattey Manw fovhn Fha vattav.
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REGIONAL GEOIOGICAL SET-UP

The £iret stratipraphie auccsssion of the ProwCendtelisn
rocks in this rogion wns given by AWM. Heron (1918) who mapped
this area geologienlly. Following &5 the stratigraphie sucsos
salont proposced by Hepon ¢

Resent and Subrecent deposita

Upper Haandor Ssndstono " Detwa serdes ;
Sirbu Shales !
lover Dhunder Sendstone
Dhender Limestons
Gmnurgerh shales

? }  hander
3 Hovelli serles

Uppor Roun oandstone )
Jhirl shales §
Lover Hova gandstone
Pating shales ;
Keirur ssndstone 2
)

Kodmur conglomornte

Uwalior system « quartezito, amm slatesy Jasfarsent
dolerito > ‘
Aravalll systen = Iupuro limestone and mpmww
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~ In 1930 stratigraphle succession in this region was
again revised by A«Mdeson vhich was supported by Pascoe (1864)
and is incorporgted by M.5.Krishnan (1960) in the book "Geology

of India gnd Burmah.

In the revised successlon Heron regrouped the egrlier
called Gwaliors into Aravallls and thus the revised pokition
of Gwalior system and Uppew'Vindhygn tormations has been shown

here with respect to stendard stratigraphic colum.

~ The lower Vindhyans are absent from the present area,

therefore only the_Gwaliors 140+ Aravallls and Upper Vindhyans

are conslidered here.

gon Valley

81:Wss
Upper Bhander sandstone
Sirbu shales

o Lower Bhander sandstone
Bhander Lover Bhander limestone
series Cunurgarh shales "
~~Dismond Bearing unconf&rmity»—

Upper Rewa sandstone
Jhiri shales

Reva Lower Rewa gandstone

series Pauga shales

palalo geries  (upper quartzites

Aravalll - %shalas and phyllites

8ystem éhasal quartzites and

( erits.

Banded Gneissic Comples

Phalodi area

81rbu shales

Lower Bhander Sandstone
lower Bhander limestone
Gunurgarh shales

no uneonformity

Uppey Rewa sandstone
Jhird shales

Lower Rewa sandstone
Pappa shsles

Upper quartzites

)
shales and Phy- 1 Great
llites. ! Bouttdary
Basal quartzites | Fault.
with chert veins ,

1]



, In the investigated ares of the Sawal Hadhopur
region svavalll systen conaisty meinly of quortzites vhich
are m& jnterdbedded witi grito, shales mnd phyllites. The
sheles geade; upvards into quartzites wnd also at places
ghales hows ‘dmwpad phyllitie oharacters Although thess
roeks were enrliey elassified by Feron imto Gwaliore, dut
there seers to ho relation betvesn them and the Ovallors of
thes 4ype erdes Dence they wers regrouped into Aravalli systems
around ths vicinity of Great Boundary Psuit of Najasthan
Awfnmla ore waltersd s 1ittle glterefs Formetion to the
sast ¢f fault have deen given the nane Benota shgles (24°
33*y 34%34")

The interbedded shales and intrusive dolerite
wers sleo included in ths Cwaliors by Herons In the prasent
ares those rocks of the Avavalll system sye to the northewest of
the Grest Dombdary Faulte The quartzites sre brought against
the Sirdu shales end imwx Bhander Sundstones The quartzites
are interbadded with shales and phyllites.

The ecorplets abgence of limestone indicates
that the beds repressnt & shallowv wvater phase of depositions

The yocks of the Avavalll system prasent in
the region spppears to resresent a shgllow water facies of
Aravallis shich due to its great distance from the main axis
of disturdenos haa for the most part escaped the metaxorphienm
suffored dy the more central Aravelll tracts.
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THE VINDEYAN SYSTEM

The tarn Vindhysn was first suggested by Oldnum (1838)
to designate the groat sandstone formation of Bundelkhand and
Halwa. Throughwout a large proportion of its Yorder, this grest
sandstons formation is wnconformsbly related to the sncient
Aveham gneisses or the Dharwers (Bijawsrs or Gwnliors) but,
along the esstern extension of its outerops in Bundelkhand end
Son Valley; 23 well as in the nsighbourhood of Chittor at the
vestern corner of the basin, it rests with ne viaible disems

rdancey except in the cuse of ora or two outliers,upon deposits
of & much yotnger character, The latter, ealled slternatively
the Semri saries (MaddlAeott, 1860) or the Son series (Vree

~ denburg, 1908), vers scon realissd to be newrly related to the
grast formation they underlay md for this reason, wers inclue
ded 88 a lover division of Vindhysn systems; the overlylng succe
sssion comprising the Kaimar, Rewah, snd Bhander saries, thus
detoing the "Upper Vindhysan",

 The shaps of the grest Vinthysn basin is that of an
axe, with its cutting «dzs colnelding with the homdwery of the
Archamn exposurae of Rajputana and 1ty haft curving sastvards
slong the Nardads mnd Son Valleys.

"‘fo the north, the Vindhyuns obviously 4iseppesr deries -
ath the amW of Oanges snd Jamma continuwe &7 even mdar
it to the Extra pmm;? {Krdshnon, 1659).

The Upper Vindhyans srs found in an almost continuous
hut Lrragular outerop from Chittor in the west to Ssssrenm in
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east. 4 large snd roughly square srea ~ tho bladd of the axe
some 250 miles across its dlagonal snd having its fowr corners
at Achsnera to the north {west of Agral, Chittor on the west,
the Harbads Valley opposite the Dhar state to the south and

& ot north of Narsinghpur in the Central provinces on the
sssty 18 all presuneadly ocoupicd by Vindhyan deposits.

The Upper Vindhyans exposed in the reglon forms the
most northernly oxtension of the great Vindhysn Plateaw dbut
separsted from the main expanse by the Vallay of the Chambal,

The Upper Vindhyan outcmop tovers a very sush larger
spresd of the comtry than the lower and in & general way, is
uade up of peveral thick masses of sundstons and alternations
of shaley the calearfius olement is 4bf7lcient. The goneral
coposition and arrangoment of the Upper Vindhyan rochts &s ste
rikingly uniform,

In eastern Rajputana along the northern corner of the
Vindhysmn basin, every division of Upper Vindhyan is ropresanted
here and oan be distinguidhed from sther divieions.

Although made up chielly of sandstones, deposits typieal
of the coarser kinds of detritus « the gwnerel finsness of the
sediments which msko up the formation i3 a remarkedle festuwrs.
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The regional strucsture of the area is characterised
by two parallel faults rwning in NE«SW direstion, These are
i8 Lims eperts The eastern ono was nonmed as the Great Boundary
Fault by Haoket (1877)s It ic considered to be a revarsed
foult and en this asoumption the hade of the fault wuld be
to the North = West. Paseoe (1959)pp.566) has mentioned that
a ferruginous breools gonetimes merks the position of the
fault in Kareudd (26° 29* 77° 5') md crushing end brecciation
aro often soen elong its line, where the Aravalll quertzites
are btrought inty juxtoposition with the Sirdu shaley, the
throw of the fault must bo ot loast 1400 metres The throv
doerenses from SW to IE snd becones zero some kms, Rorth fof
TEWANGARE (26%aat, 77%19Y),

Near Budal (25%6's 76%20!) thare ere indtestions
that the Great Downdary Feult dbvides and includes botween
its branchos part of Upper Vindhyens folded in sn antieline,

In the prosat aresy Northewest of the Great Bowndszy
Faulty Avovelll formatione are exposed while to the Southegast
of thin fault Uppar Vindhymns sre gseon,

The gencral trend of those formations in the arvea
is NE » 81 vith varying smount of dip (6° » 38°) aue MW,

A——
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THE ARAVALLZ ST8TENR



S
ARAVALIY  HYSTEM

The rodks whiich have boen roprouped by Heren (1035)
in this systes are exposed in the north and northevest of
the Grest Bomdery Foult of Radputanas

The outcrops of theso rocks soour in the form of
stivke ridpes and volloys from Anli Rallwny Station, throngh
Phalodiy upto Haodwer villoge: Thoy are nlsoe exposed nesr
Rawanina « Dongar village and Rawanina Rellvey station snd
¥uxy hove snopproximate thickness of 1,000 netres.

The genersl trend of the formation is NESW with
varying dip from 5 « 3° dup I,

The Aravallis ave represated in this ores by e
following succession ¢ a

Upper Quartzites
Shales and Phyllites
Dasal Quartzites

.7u
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Deord QuenGobes

Facld Chorpstonn

Thove quartzites avo pinkich and peliioh in eoler
mé ere bontof 4n naturos They oro move compoot il queeteitie
Shen tho Vindhyen omdsteno, for thich tho cuthor hao given
tho nomo protoquertzites Sho booel quartsites org abmdently
end dxroriorly Jolntod oad ave of todlun thickmodo.

The fvoralli Bosel QuarGodtos ope breurht conlnnt
tho Isvey Eamder sendotons L al: Phalngd gus ©3 Croot Downde
tey Parit 8ge Hoe 10 )y Theso quortniSos evo of pinkiod color
A oodiun thielness ond ave expancd nony Balopurn villago
¢ad 62 o 24050 noar Phalodd quarry (Typlent Aravolll quartoited
in wmpcocasale

o quardoitos oro ovorlain by oholeo and phydlites
nooe Denduors Jodntinpe 4n the quortcliteon 4o quito coomone Proe
mdnont Joimto are tho otellka Jointog ¢ip Joints cad bofding
Jointo, Zho oricatntion of verious types of Jointo havo bom
noted mnd are gAven on poso Ho«22 & Vortdcnl Jolnts having o
peaczed (raad of northeonste poulheunot hove glven rlso to
vertiend escorpocatos

Abovd fommfl #4 Ima Rorth of Dalopere villags o
Chilan clay bend agouss clongwith tho Aravelll bosel queotaitens
Hezan { 1913 ) hao given tho oripin of thdo China eloy dus to
loeabing of Soldopurs preacat within ¢he querteites, The vent
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seeurrance of Chinn clny in tho form of o porolptant band along
tho steike ol about 7 « 6 notres wide outerop dves nab sooms
to swport Heron's viows It night hovo been forned due S0 She
alsteration of ohale bend interbofdod vith quorsite,

Tho irevelld shales wiieh oro willerdadn by Arova3dd
bosel quastsito sad overladn by Avcvolll quartsdton ocowr oo o
diotinet vnld ombending right fyon ShSvpura vilinso W of Groat
Bowndepy fovld wio Homdurr valinpos

Ia genorol tho Armmili oholeo ope dephk pgrecnich
%o Dlaslk in color cnd cvo doon £rdnblo ond Slonilo thom wpper
Vindhyeats oholos, AC plosesy neoy Dalopuva Lin o naln wier
the pefllvey tooelk, choles have doveloped plwildisic ehmeeostoy ead
oltyyr eomplan foldings Thy miner foldo rwo Anverted eomnoe fold,
opunotericndy estpmotriend mbiclinces ond oyeclinos Tho divcution
of pimgo fo I 228° 14th verping coowat Le0. 20° = 20°, The
nedvre of thoso ninoy 23149 4o phown 4o piote loe 1o Finto Hloe 2.

lloos Hemdues villago ¢ho chaleo ohmy bheantdtde
ehorestors Tho verlous prinary sofincatary otrestrres ko
rignlo moeko, flov canty Jond enst aro boewtafully prosembeds
loro the oholos aro foldof and throtm into caticdino ond
syacline. Tho shales ore cuposod on ¢ho Hondune BALY olonguddh
quertoites,

Duo %o tho prosence of pristntic end restompules
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Joints in the shales, they braskt into sharp edged dwiek or
tilo like frogments and gre Used By local pecple for twilding
prrposan,

The genersl tread of thoe Aravelll shales and phye
Tliten Lo HESW, The smomt of 41y wartes fron 20° - aa" aue
Wy At Mgndwer hill the shales have ddp of 30° dua ¥ 60°,

Upper Quarbettes

PLe1d Chursotern

The querteites eaposed all around the Rawvenina Due
ngar villago snd Rewenina Dungar railuay station can be dige
tinguished from bosal quartsites duo to thoir more reddish
color and less eompaction, iloreover in thoto guartzites we
get well proservoed ssdinentary structures sueh as cross bedde
ingy vipple marks, flov casts, flute cests and load casts.
Theoe quartzites secn to be more cosres grained than the Sesel
quartzites Choracteristic featire of these gquartzitos is the
ossursencs of interlayer of shale bands vhich are complexly doe
forned, These ure exposed on the Kuchha midwey from Ravanina
Pungar rolluny station to Rawanina Dngar villages Thess inter~
Azysrs of shales separate’; the diffarent thick dends of quorte
tites, Tho Girestion of plunge of the axio of minor folds in
the intor leger shelo 38 N 200 end N 280 with a plwngs of 5° o
80”. The shaleg being of incompstent charsctor are folded vhile
mors cozpetent quartvits lavers are not offoctefly Near Rewvanine
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Dumgar rofivay otation en ignoous intrusion within the Avevallld
quarteites in the form of o dyko 18 seon, At contact quorte-
epidote rouk has developed.

The ripple seslic fomnd in the quartzites are of
ostdllstion typs and therefore the Alrection of palasvemrrent
coulf not bo determineds The quartzites sre woll Jointed. The
comnon Joint dirpction isNu -5{?, The vorious messwranentd rege
arding Jolnts ers given in tablo on page No 22

The direction of surrent seaswred fyom the cross
badding structure L8 from 6W and 86,

igneous Intrusior

Fleld Chorastexs

In the present ares the only igneous intrusion
which-has-teken place 1o of & dolerito dyke within the iravalll
thma as oach nesr Ravanine Dunger rollvay station, The
dyke ccouples sn arog of adout 400 squaro notres and 48 slmost
rounded in shape having one or tw offohoots. The shorp contset
betwaen the quartzite and dolerite intrusion could not be traced
out duo to thick coverage of elluvim,

At the oxtrsma boumndary of the dolerits 4ylies dand
of sbout 2,3 mstres width of quarts » epidoto rock is scen which
f® quite persistmt along the boundery for o conoiderehle Alste
ances Further moving tovards the contre of the dy¥e wwither
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rook type (basslt) is aposeds This rock olso oteurs ag thin
band of atout one netyrs width, It 48 very fing gradned mod
groonish black in oolors It rossobles Dzanlt but doos not
ghow tho prosenco of vesielon,

The madn Solerite rock 18 more conroe grainod ot
the nargin than in the ceatre,

It spponrs that tho roels ors m tho form of
nultiple intrusiong.

Differontial wostharing hes produccd doulders of
dolerite videh have been rolled down on tho alopes Dictntige
ration produst of dolerite has produced a 904l which rosembles
tho dlacl: eotton soil,

. The fyresh exposures of dnlerite arc dlaskish in
color and conrse orystalline. Small mtp plegiocinge laths
ond gromish pyroxoac pineral con do observoll with nsed wyo.

Tho offect of the intrusive on the quartsites is
not vary much intoresting from the point of view of mindra»
lopienl changes except tho balting affect at the conteot,

Heron (1018} suzgested that soms of the dolerits
8illo md &ykes traversing the Aravallis ooy be hypabyssal
oquivalonts of tho Khalrmalia emypdaloids.
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STRUCTURE
e

Aravalll forsations ave exposed to the mwm
of the (reat Domdnry Pault of Rajputana, Neor the fanlt
planes thess formntions ere thrown into ninor folds,

Thoy show & goneral trond of NE « 6W, The wsomt of &ip
varies from 5° » 385° dus F¥,

PAIRS

Sy
The Great Boundsry Faulty as has been dlscussed under
Regional ptructure 4n the only axjor fault 4n the eres,

FOIDING

Sok———

Folding i» very comonly oboerved in the Arsvalll
shxles wiich is fomd interbedded with Aravalll quartzites,
The cosplex folding in the shalss and phyllites cun be acde
omted?to the incompetent charactor of thess formations.
Mthough no ay Lerge seale folding has besn obgerved in the
Arvavelll formations, but several sinor folds in Avavalli shae
108 nonr Handwyr, Ravonins Dungar village snd AnxlL statien
are soony

The direttion snd ssomt of r»lmm for theso wiuny
folds are as follows ¢

locelty Hock type mowmt of  Direetion
ormeme————l g of plunge

On the kuctha road,
aidvay between  Shale s° N80
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Reronina Dmgar  interbedded
Redluny stotion with

to Rwmnins Dime  quartaite
Sur village

SEro el

SRSRe%

NortheZast of
station in a ;i
Ngla wmder the  phyllites

£
=
£40
]
i
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JOIFTS

Aravalll quartzites are vell Jointed, The folloving
types of Jolnts ore most commnly odearved in those formatiomss

Ls Dip Josnts Oblique Jointa
2y Striks Joints

3¢ Dadding Joints
4s Oblique Joints

g
;

w,a%%s,g
SaEasaLe

42°

g
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PETROGRAPHY

Basal Quarteites (

2 G120,

in hsnd spocimon the quartsites are pinkich
vhite in color, Thoy are fine graivod, hard end compnet with
1l devaloped Jointo,

in thin scetion tho roclt 1o medium to coarge’
grained ond equipgranular, 1t shows blastopsamnitic toxturo,
The groins are cemented togother vith silicoous cenenting
moterial which has rocrystallised and shovs secondayy overe
grouth crowd the detrital quarts grains. Grains are quito
tightly or slosoly paskeds The rock is_trardvoraed ot pleces
b ghort veins. |

Hinoralogically quarts L8 the most doninnt
ninernl alongwith littlo cherd, rock fragnonts and cononting
matordal,

Quarts ocours a9 eolorless snhefral prains, sudw
rounded in shaps, Tho individual grains ore ccoiented vith rew
erystallised siliceous matorlal. Reerystollization of siliceocus
comenting moterial has given rise to authigenic prowthh to quarts

grains, Quarts shows lov relief end lov Mirofringenco, Polarie
| sation ¢olors are of lat order grays, Sono quorts prains show
.turtdd nature cnd few grains have inelusionse !

Chort occurs in veins in tho form of cryptooryse
talline naosge Tho velns 6o not have any particular orientdtion
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md appear? Gue to the £illing of sheoring eroacks.

Rock fragments are also prosemt vhich ocour
in botwern the gquarts ymg*

Henvy ninerals present ars tourmsdine ond zireon,
In ono ¥A4n section 5 to 4 tourmoline graing can be seon
vhich are bluich colorod snd sra strongly pluochroie, Toure
naline groing ars subrounded in shape. Undsy crorsed nieols &
shows asecond ordor eolars,

Wrcon shows wall daveloped fractures and occurs
as prisnatic eolorless &&. Under erossod nicols 4t shows
nigh Wrefringonce. Polarisation colors are of 2nd and 2rd
order .0 bitey rody grom.

Sppez Suorteites (Rewnino |

in hond specimen those quartzites cppesr to B
coarse prained and pinkish red in color, Pinkish wiite varlety
15 nlgo common. It 15 quite hard snd compact,

In thin sectiony rock 1o coarse grained, oqui-
granlar, Quartz greins are cometed together with tho recrye
ptallised siliceous cementing material, The quertziteshow
blastopsemmitic texture,

Quartz is the main congtituent mincral arownd
which overgrovth has talten pleces The sccondary enlarzoment
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48 duo to the recrystallisation of canmenting nmaterial srownd
the quarts graing. Quarts grains ocowr as colorlass, anhadral
groing vith lov rellofy These grains are packed very tightly
and show polarisation colovs of fivet arder i.0. grey snd
yellows, Turbld naturs of the quarts graing 4o an inportant
proportys Somc of the quarts gralns show vavy oxténetions

Fow quarts graing have inclusions of rock frage
nantss Somo of theso quartzdtos have nuscovite in abundance.
Hiuscovits ocours as colorlessgmd 4 small fiskes, It shows
polarinetion colors of second order and straiph® axtinction,

Zivoon end tourmaline are quite prominent,
2ireon occurs ao colorloos mineral and subromnded in shEDE,
Reliof 45 high, Fraeture quits commom. Undmr orossed nieols
shows polarisetion colors of second ordere

Tourmaline otours as & blulsh mincral ond i
strongly pleoehroie, Polerisation eolors are ¢f socond order.

The microscopie difforencs botwesn the wWpar
guarteiteos and the m&‘l quartrites sa dosorided ssrlier in
tho ocourrance of chert veins in the liter, whilo former
are more ecoarse grained,
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DASIC 1NTRUSIVES IN m ARAVALLIS

Olivine dolerite (4/682, 4/638)

Hegascopically the rock 10 dark groy in color
tnd conrse graineds The visible mineral constituents wnder
naked ¢ye are derkk colored foro-magnesiun mincrels nd graye
lsh feldspers.

In thin swwm the rock showjcozrss grained,
holoerystaliine mnd Gnequigrenulsr Saxturc, Tho chief sonse
tituent minerals i.0. avgite, plogiocloso mnd olivine, are
suthisirale The plagioelase laths form the hullk of the grous
ndnass, Tha“ plapioclase laths are vithin augits grains there-
by showing charscteristie ophitis texture,

The modal peremtage ﬁf plagioolagse felspars
18 58,8, At plsces the plaghotinse So altered into sericite,
They show twinning on alldte and Corlsbed lews, Interformnce
folors are first orfer groys, The mexinum extinotion engle
mossured on the albite twin plenes 38 33° md henoe the
composstion will bo Alys An ga Lee. lodradorites

Auglte mostly oveurs as gubholral grainy which
are golorless to purplish btrown, Doth prismstic ond dasal
sections are present, Basal septions shov two iat:.s of clogw
vage intersccting at an angle of 87%. At some nh.éﬂs bondw
arles of augite orystels have becons Arrogular dus 0 panew
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tration of plugloclase laths, Some erystals of sugits show
alteration Anto entigorite which is grewnish in color and

is rore prominent st the nargine of the sugite grains, Ine
terforonte colors veary widely from first ovdar gray %
seoond order, biue, red, yellow ote. The extinetion angle
ranges from parsllel to 38°, The lov angle of extinetion mnd
Jow order of polarisation colors may be due to their oriene
tation parallol to one of the optie axis, Polysynthetic twlie
nning 4s exidbited in some grains. Augite forms atout 33,4%
of the total vouok,

Olivine oceurs as rounded or polygonal grains.
Freeture In olivine grains are quite chargeteristic, Grains
aro quite frashy but at some places altergtion into serponw
tino and magnetits 1o obsorved, Olivine praing eppear to be
embodded within pyroxtne crystals, Polarisation colors sre
dark second order; blugy redy green, yellow ete,

Motite 15 brownish in color and s characterie
stically phochroic from Mght shade of trowm to dark Mrown,
1t ocours as smoll plates devoloped st ths homdary of the
augits pgrains, Interference colors are of sccond order wnd
extinotion is strasght, |

Magnetite 1 m@ wiforaly distributed in the
rock, 16 forms 1,88 of the tots) rock mass, Most of the
nagnotito grains are wnholdrel,
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The nodal composition of the two thin ssctions
an detarnined by Ledte oylinder stegoe comter 4z 83 follows &

Roelc sponimen o, Roolt speeimen Ro,

Constituent minerals | 4/688 4/636
Plagioclase (Latradorite) 60,8 8 58,40 §
Augite | 83,5 § 32442 §
01ivine 4¢8 784 %
| Hpgnetite 16 % 1.4 8

The rock commonly oscurs slong the asrgin of the
folarite Aintrusives, It 4s modliun grainod aad dork greenish
grey in color, Fino opldote crystals snd quarts prains can
ensily be rocogniscd in the hand specinen,

In thin weotion the roek i3 soarae grained; holow
orystailine and mostly equigranuler, I% is nainly composed of
siedral grains of spidote and quorts trawersed bty thin velins
of epldote with well developed erystal outlines,

§ Epidote, tho tost abundant mineraly 49 yellowish
' ta colorless, It ooours in: euhedial to snholral graing of
prismatie shape. It shows high relicf md strong Mrafringongs
with deight second order colors 1.0 Yollow, groon violet and
reds Extinotion 15 parallel to tho cleavagas

Quarts 4s colorless with lov relief md Low
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Mrefringecao. Polarisation colors wre gray and yellow of
first order, Some chert is aloo prosent in tho fornm of veins,

Quarts and epidote together melte wp tho Bulk
of roek nnss. This rosk s ot time traversod by tho epidote
voing whieh show well developed erystals of opldote,

Pory (4/620)

itic Dacalt

In hond spocimen rock sppears to be blackish
groen in color snd 43 vory floe prained sindlar to basalt,
it also occurs near the margin of the dolerite,

In thin geetion the grouvndmess of the rock
is very fine grained and i3 Aiffieult to rocopnisc, Theke
are fow big grains of plegeoclese foldopars snd avgite
enbodded within tho fine grained groundmess, Thug the texe
turc of tho rock ¢ be nued as porphyritic,

Tho nain constituent nmineyrnlo are augite,
plagloclase feldaporss Moot of the pyroxone end plagioclasse
is @istributed in tho form of Pine grafned grounteass sxoopt
the few phenoorysts of plogloclases and auglite,

Flagloclasa ocours as colorless laths, 1t ghows
low polarisation colors of first order, Albite law twinning
is commonly observed in them, The extinction snglo mossured
_on tho albite lav twin plancs &s 32°, Thus the somposition
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of the plagloclase 18 Abys Angg Sses lalvadorite.

Phenotryots of augite ars colozless to Might
: yeuaw ond m& in prisnstic shepe, Une sét of nlesvage
is quite 9wm.tmt¢ Under crossed nicole it shows soecond
order polarisation ¢olors and 32 extinction angle.

Hagnotite ocamrs as snholral grains amd iy

Opague,
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SDIMRITARY. STR

Prinary se@inentery structures gre quite commonly
goen in the Aravalld fovmntions neor Rewanina Dumgsr Ratlvmy
station gnd Hendwar villages These otruatures are observed
in the Aravellld quartsites ond sholes, Although the Vindhysns
are suwnnsed o show varitios of scdimantary atructuwres, Wt
in the prosent aron sowrnl typen of woll preserved sodimente
ary otructures are preoont 4n the Arsvallis instesd of 4n tho
7 os Thore 45 no omrlicr sccomt of thase structures

Firotly, the assdinentzry structurcs from the ares
have beon tobulated with respect $0 tholy oscurrence in the
flelds |

A genoral clancification of sedimentary structurss
is aloo given gs propoted by Potter and Pettijolm (1963),

The various sodismbary stroctures sto destrided
glonpudth o noto on thody origin,

PABLE SHOWING THE LOCATIGN OF VARIOUS
SICDIMENYARY CTRUCTURES IN THB ARAVALILS

r,
A Ty

Etructurcs with respect
to thelr position 4n bod.

+  loek typol
uon in L '

Tocality

i, Structures on ths base

of the bod (8ole narkings) NortheVest of

| Ravenjna Dungar Rly.
{ug Flute Costs " Shales  Stgtion gnd Handwar
kb) Groove Cpsts Quurtedtes Village.
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Aot i -

2s Struetures within bods
{1) Croes bedding Quartzites  Rawvanina Dunger
{42) Foraot mﬁum Vulag;

3. Structures on top of deds

(1) fsp rie ripple usrtzitos  Raumina Dunger
e il o e sttt &

n
{13) Symmeotrie ripplo Ravenine Dngar
' uﬁ%& o Village,

The sedinentery strustures undcr this group
aro o product eithor of
(1) the emrrent or
11) tho objacts or losd propolled by tho current,

CLASSIFICATION ARD ORIGIN OF SUBSTRATAL
LINCATIONS (After Potter snd Pottdjohn,1963)

e of Otructure

'

Groovo Casts
Bowce, Drush snd Prod
Cootsy Roll marks,

Profucod mequal loaling Load Casts
u‘v’{ sluzp or slide marks Slide markg, Slump
gravity foldas, faults.

Mate Cast
L

The strustures to which the name Flute Cast in
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commonly given has beon referred Y earlier workers as Yiov
marko® (Rich, 1960), ‘lobate 431 marks' (Showek, 1949),
‘Seour Caot' (Kingmay 1968) @ ‘Seowr Pinger' (Bolmen, 1983)

Howeawdays the tors fiuto coot L9 generally avcepted,

Crowell (1865) has described Flute Costo es sherp
subeonfenl wolts, one end of which is romded or Dulbous
whoresns other end flares out mmd nerges gradually vith tho
botton surfaces In the present area fiute onats cre scen in
‘Aravalll quartzites near Rgwaning Dunger Rallwny station and
in Aravelll sholes noar Handwar willego (Plats Ho, |4 Protoe
groph o, 152), Despite tho genorsl conformity in thosr patte
ern,Flute Cast vary in shope end pizes In the present area
tha’l,mgf.h of subconical welts varies fyrom 1 s, to 4 o,
Somg are deltold while others are clongated. A few hove otas
goerated rolief which ta perhaps a result of modification by
1028 cnotings

Fluto Cests in the present aves sro ¢losely related
* with pgroove and styriation casts,
Origln

According %o Pother and Pettijohn {1063} Flute Cmats

maofrmuu of surrent scowr,

Rucklin (1933) clesrly axpleined the origin of theso
featuren as produst of crosion in oud by vorticos, wuch geouwr
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pits Deing preserved by subsequent £illing with silt or
sand,

Crowell (1056) on the basks of thin seetion studies
of those structuras has found out that the soarsest grains.
in the bed are consentrated at tho bottom of tha Cests in
the wnddstorted lininated beds This fenturc hos been cited
‘kae wn ovidemce of sellnmtery origin, After the seouring
the Flute was Just £illed with the ovarsest graing droppod
by n twbidity curcent, Thews sro tho produst of £illing
of scour pite gmsrated ty current #ddies,

Fluto custs are one of the vide spresd of mole
narics used as & guldo o dctarnine the direction of flow
snd are wost characteristio of flysch feolos,

Groove Casts, Bowes Casts, frush Castsy Prog Cests,

Thaene fedinmtary staructures are alse sem in the
ares alongwvith Flute casts ghout ,3 m northewest of Bowane
dng Dungar Rellwsy station snd neay M&m m:!.age«

G;rom,ra cunts are cheratterined Wy thm straiphtness
mé wmiforsity of height and great length.

The torn Bounce cast ip proposed by Wood ond Smith
(1967) for rather short ridges vhich fodo out at elther md,

A Drush east 45 of simdler shape and origin and
8Affars only in that 4t has a slight oroscontic depression
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at one ma (Plate No, '9 Photograph Mo, 2 J,

A Prod cast as termod by Rgdomsied (1958) 4s o tern
appilofd to short ridge wnich hoy one blunt end and fades oub
in the other dreotions

Orig
righn Acoording to Potter and Pettijorn the shove muntioned

sedinentary structures ars made by objects vhich funotion as
mgraoving tools mad are in continuous contaet with botton,

Load Casts

This solimentary (structure) feature hay also boen
observod in the Aravalll quartzites nesr Ravanina Dungay
Rodlvey Sutimtvfn the shales neor Hondwar village,

The loadl casts appesrs as swellings verying fron
slight talges desp, or shallov rowndod sackss knobdy or
highly irregulsr protrudermnces, They can be distinmudshed
Lot Flov casts structures by thelr pueh groaber frrogulare
1ty of form end Alatinet up and down cfrrent ends, Thoy
gonerally show no alignmant, load east on the same bedding
plngo tend to he M the samo genoral size md characters In
gone cases they are much flattendd in other they exidt
& striking nenlllary or popliforn appesrances Somp are hi=
ghly irrcgulars In few cases they avo highly assymetrieal.

Ioad oant in the area 4o not vary mush 4in dlameter
{ fron 1 om o 3 em)e
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Jrigln

Regarding tholr crigin Shrock (1843} heolloved that
goft hydroplastic sedinments 22 wmenuelly loaded with omd
or gravel #lold to the weight of the supor incwbont load
by flowing, Theso are indieative of no particular environe
monty The only requiranent of tholir formation is deposition
of & bed #f sond on n water saturated Mydroplastic layers

This featurs has been ¢ited by Zumnen (2983) oo
an ovidence of sedinontary origine

STRUCTURES WITHIN BEDS

Crogss bedding 1s scen in tho Aravalll quartuites
fenr Handwar village mmd Navening Dunger village,

Cross bedding hap been defined as a sefimentory
strusture confined to o oinglo sodimentation wnit (Otto
1038) connloting of Anternal bedding enllef fownet Bodding
ineiined to tho principal surfove of ncommulntion,

Cross bodding hao deen classified by sud intornal
propertiss ss shapo of its foroset deds, Whicther they are
consava, convex or straight in vertical scetion as well an
angle of inslination,

The eross bodfing that have sensibly plonar eontact
are sssentinlly tabular bodfes and those that have ewrved
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coatant oro troumh shaped bodies (Mg Hoe 3 )

Qﬁﬁgﬁﬁfs

This steusturs 4o doveloped n Ddles of gresuloy
telineats by corprcats of vind and unber ¢hat Madig e
deponldt Somrard Yy ouseonsivo cddition of sodinanto on
Sotm aiurreat oldo.

, The prefoninemt ewrat dircetieon mhmm by croos

bedddng 4o Svom BOB, but af picsces 46 hoo boen obaorecd
£ron OB At ploses ths lemdnes of Qoveset oo A ¢l 4R
tudelmosoe Tho tholo bed orbendo fo about 10 pofrcn in
lompth end £0 ens, im vidth (oo tho Davenina Puages
vilingole Thavo 40 a verdotion $n tho Qip of lominns foon
158 to £0° (Mg Foo B )

SIRUCTURCA O THE 200 0P hodd

iu $ho proacat arcn Ripplo neshis oro ocen 4n tho
Arevolld quortoiten nocr Headuee villngo cnd Dovmajng
Diragee Rodivoy 8%ntion.

Dipplo oorkn oo vofcrred 0 oy phythdaie of puriow
i mbndations that ocowr om bodding ploncss Fhoy may bo
elaoolifiod 4n o numbor of unyny by epporrencos An plon
thsther aooyrmotria or opmolrle, thacther erents avo 0000w
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$ght or curvedy continuous or ddscontinuus, by cithey
vavelongth, asplituls or by vipple index o W presunsd
bhydrodmanie sonditions of arigin,

tw nsdn types of ripploe marks have beon odbsarved
in the present aren
(1) Cwrent ripple marks (Asspmasteical typs)
{2)  Osedllation ripplo marks (sysmetriest typo)—

Thane are confined to the Arevalll quarteites and
shalosy The pipple index varies ascordingly to the rock type
a8 well 4o within the vmme roek type.

In the caso of shales Mpple index variaes fron 3
to 1 wherens dn ocano of quartzites the ripple index varies

The girection of current during tho deposition also
apposy B0 41¥Per, The most promtnant dirsction opposrs to
bo from SBe Others are fyom North 125 and N 00 a8 whewn 4n
the scoompunying geolopglienl nap.

Jxigin

Aesymaetriesl ripple narks sre certainly ths produnt
of ¢imrent sction. Delov & cwrtain critical voloeity ripples
Go not forn ond atove a oritical weloesity thay are dontroyed,
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Sueh ripplos develop whon a curront cither of unter or of
alry DOVes aoross sand,

Those are found only in the Aravalll quartedtoes.
A characteristio featurs found in the Aravalll quertsites
i tho prosence of oneillation ripplo marks on one gurfate
of the bed and the Lflow casts on the oppositsurLace,

Direction of palescwrront could not bHo detormined
dus to its oscillatory charscter,

orign

Oscillation ripplos forn in bodlion of standing
wators Whenover waves Gisturd the upper surface of the dody
of yntery the Endividusl wnter particlos mova in vertical
ordits that are nearly eireuler, Althoush the wave forn
moves atross tho water, the individual portielss do not,
The motion of the particles is transmittod downvard with
decreasing Intensity. The sand on tho bottom i affectod by
the same motion md is thrown into ripples.
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SEDIMBENTATION

The woll prascyved sefimentery structuron in the Aree
valld fornations 1dle oross bedding, ripplo nois indleste
that theso Sormotions wars deposited wnder shollow wnbe
conditions,

Sedimmtary fostures sad structures 1ike Fluto ensty ,
losd cnsty Prod esst and other linesr emeont structures aro
due to the cotiom of turdldity currents, These festures ean
be rolatod vith turdddites fucdos as mentioned By Dmtel ¥
stonlpy ond Arnold H. Bowaf1964), |
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THE UPPER VYINDHYAN S¥S8TEN
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UPPER VINDHYAN GYSTEM

The rosks bdolonging to the Upper Vindhysns in this
nres ure Rews and Dhandor series. Those formations ars axpe
osed to the South md South « enst of the Mrest Dowdary
Paxlte

Extent

. Outereps of these formstions cre sewn sxtanding
from Dolara to Dumedn village mnd from Amli Reflway station,
through Phnlodi wpto Dumeds village.

™he general strilte of the rocks 18 NE « 5¥, The
tmowmt of 4ip veries fvom B° « 507 due WV,

The following stratigraphie succession can be
given for this ares s

. Sirbu shales

§ lower Bhander Sandstone
Lower Dhandor Liucktone
{ Cunmrgarh shales

Rowe sories - Upper Rows Sandstone

Monder sarles »
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Structurally, the Upper Vindhyen fornstions ere
not wuch Alsturdbed in thoe avess The ganeral trend of the ro€
ok 18 NE » SW with locmlly wvarying dips The sngle of dip
varies from 6% » 207 due W,

The must significent struotursd festure of the sres
48 the Graat anﬁm Foult wmich ssparatas the Upper Vindhe
yoas frem the older Avavalil rocks to the North, This perw
sistmnt fanlty with enother parallel to 4t {as montioned
exrlier under the Reglonal structurs) has boen traced to the
Horth = aast of the ares by Haron, Orest Bomdwry Pault Enters
in this ares near Anll Rotlwey stotion, It has twought the
Sirtu shalos (Upper Vindhyen) $n contact with the Arsvellis:
To the Northesast of the Bhatpurs villsge lowwr Hhsnders
are trought against the Aravallis as shown in the seetion
Ros 1o o Minor Maplacemant 4n the aawm Unestone hand
has bpen obsarved nesr Anarivand.

The Upper Vindhyon Cornations 4n the srea show 1ittle
folding exespt Southewest of Mandrohri, whers a lorge asymve«
tric anlicline 49 sewns Miner folds in lower Ehander candstons
are Seen nexr Mandrehrd MIL top, Dindlerly Lower Shandes
limestons also shows minor folding noxr Amarkuond, Sedeiund,
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Dunoda and Phalodl quarrys Sueh minor folds are showm 4n
Plate fio, 6. Phwtos N0 1.

Joints

Threo sets of prosinent Jodnts hove been observed
in tho Upper Vindhyon formations, The lower Dhander limestons
end lLower Dhander sondstone show the following thres typss of
Jointg
| 1, BeSding joints,

2y Strilie Joints, mnd

3« Dip Joints,

In gddition ¢ the sbove mnticned type of jJoints
lower Dhander smdstons shovw vertieal joints slso as shown
in Plats %o, 3 FPhotos Hoe1.
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The wpor Rewn sendotone $5 mderioin by Mirk
gheles and 4o overlein conformably by Gumwgarih shelos (Fig,
- Fos 10 ), Thoy are light pinkish in color mi ars quite hnrd
end compacts Thay sppent in hand spooimen vory oimilar to
lower Dhendor sondutons, Thode sandstone are fine gralned md
vall Jointed, The general trand of the fornation in BR - BW
with engle of dips varying betwoen 5% » 20 due BW, Thoy evtond
gll along the striko fea Deopura to Bisiropura expossd on the
top of the hills, Tho total thickness of the rocks in thts aves
1a about 70 motrog.

The proninent primary sedimentsry ctructuwres like
ripple markts and oross Dofding gre quite comrmn in the sandse
tones mé vers.obsarved by the pAlithgr while tating traverse
from PhalodS quarry to Jhojas3s teuple, The eurrent diroction
measurod from theso prinury steuoturss ia from N 5072,

Gtriko Joint, boGding Joint and 4ip joint ere
noatly common 4n the uwppsr Rewn sandstones

Ounwegerh Shalos
Pield Charestors

The Gumurgarh sholes which are vary soft, gremish
red end yollow 4n color fors the lowest division of ths Dhandey



Neried, It is oxposed in ths darge valley Nant of Phalodd
quarry temple, The westhoring produet in & highly fortile
861l of great thicknbss, |

Its total thickness in the type aras is 120 motres
but in tho presmt aren At 45 anly 70 motres,

The genaral trend of the Ganurgarh shales 18 D «
BW, The smount of 4ip varies from &° « 20° due M,

Good acctions of Gomurgerh shnles with typleol
bulseult weathering sre sxposed in the nldwry botwoen Dolara
to Handrehris The Guourgarh shales in this area Seen %o over=
1y conformably over upper Rews sandstone withowd any intervee
;ﬁnma af conglomerate or brssoia, Tho shales aro confornably
 overlain ly Jover Bhander linostone,

The Gunurgarh ohales sre fond intardodded with
sandatons (thin layer of about 10') wndch ars axposed chout
B I fron Phalodi quarry touple An the northegnst dircotion,
The smndstone 15 quite soarge grained snd white in color, In
the dip irestion Gunurgarh sholes grade$ nto Lover Dhonder
Lineatonos

Rewr Fusgwsnpurs village Sunurperh shalos aro found
Aintorbanded vith sandstone bend a3 rovesnled from the well
cuttings, Perenniel nalss are developed in the Cunurparh
shales which have caused doop cuttings,
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Leld Chorostens

The lower Mhondor limestons 4s the most importont
poomomie wmit of the gress Xt ocewples & Jarge sroa in the
valloy from gouth « west of Deopura to Dumods villogs end 1is
oxposed on the Phalodl quarry hill in arouste shopes The
linostono outerop has toikten a right sagle turn gt adout
+2 kmg, south of Mandrehri,

The total thickness of limestons horizon is about
150 motres Sn the present zroa. The lower 20 « 30 nmetres thick
horizon 48 morly,

The limestone i# conformably mdorlein bty Gumurgarh
shales and conformably overlain by shale band of about 40 metw
res for vhich no Scporato naae has boen given, This intwn
16 overlsin ly o|3 notres thick Dolomttiec imeatono band adove
which lover Bhmdcr sendstone are oxposed forming the top of
the W1l renge (Fige Hoy 10 ).

ﬁm geaeral trend of tho limostono in similar ¢o
the regional strike of the upper Vindhyans $.e, BT 34, Dip
veries from neorly horizontsl to 25° dus MW,

me lover Bhander lincstons 48 fine gratned and
thickly laminated, It 40 prodominently of to colors, bteownish
red and blulsh grayy Jut dus to verious tmpurities it shows,.
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purple refy grayy blulsh gray, grecnish red ote, It 18 cow
mmonly interstratified vith thiei eown layers of high mage
nesle Limestono ond shale { about 1 em 4n thicimeso), This
inter and intrastratifiontion of shale band which cosnonly
seswr vithin 3 metres or more of thick limootone bed has
imparted o charscteristic fasturs of nonwmiformity to the
composition of limgstonos at ploces,

 knother eharsctoristic featuro of tho lower
Bhemder Limestone Lo the irregule ovowrranos of intrafors
national brecein which hos slongsted lensoid pebbles of
Imostono enbadded vithin the fine gromdnuss of 1imestone,
Thy seenting moterial g5 well g3 pebbles gre mafe up of
eoloitic matorial, The pebbles do not follow sny particular
arﬁ:&ﬂ:&ﬁm imd might raprasent the esrlisr precipitated
product sdjustod by pauecontemporancous deformation,

The purple red colored limsatone Lr more or less
confined in the lower hordpon, The blulsh gray coloy limestons
comuonly oceurs in the sld@le end wper horizon of the seobe
fom an shown in 4550 W (Fige oy 11D

The lowest 20 motres tidek mwm of purple
soloy 49 of high grade overlain by 850 motres thick red
shaly Umestone of low grade whieh inturn i £ollowed (md
overlsin dy) by o 60 m, thick bluish grey Limestone of high
 grade, A alresdy mantxm) abovoy this bludoh groy lime-
stone osourn 40 notres thick of groenish soft shale snd
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those ars ovorlain by § nebrosn thick band of dolomitie
insatona.

{

hs deseribed serliery compositionally tho Jower

Ihender limestone 4o marly st places nd cloevhero contoins

only 60% cortoncteds Thin low Cog pm'amﬁaga is &uo to their
mmmmmmm“’:& shales which wmmem to sopare
otes Thus grade of the limestons 1o lowered end hos borome

& brodlenm for the cmuent nanufacturors, At certain outarops
the total carbonate porcentage of tho linestone 48 more than
808, Genorally the diuish gray colored high grads limestons
gives & total corbonate purdentage upto 83f, This bivish gray
high grede linestono octours in Dumeds arcn and 48 morp thak
70 metros thickyidd proved by drilling by the querry geologists.

Tho Yuestone in the oros showm typical elephant
akin wosthoring, plate Ho, 8 photo, Fo. 2

Looal warping (penccontomporaneous defornmation) is
quite o ¢omoon footure in the limestone neor Safsiond end
Ampritund srews of Phalodl quarry ond 4z ehowm in plete Do, 6
. Photos Nos 1 o The similer deformstion in tho limestone has
boen ohservod in tho Dumotin aves,

Tho 1imestons thows in poncral layered strueturswhich o
prosent ovoryihere. It also shous minor slips, minor folds
gnd monoelines, A monocline in the limestons has bacn noted
1n tho Ssdalmd aron. Tho bedding joints, dip joints, strike
Jodnts are quite prominent in the limestone,
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lover Bhonder sm&sww‘

Ficld Chorasteor

e S T e S

Tho Lovor Bammder Sandstona 4o the most dominant
nember of the wper Vindhym systen in tho prosont ares.
They extond £yon &V of Doopurs slong the arenato Phalofd
W1} renge who Dumods end fornms the hA11 Lopo at both the
ploces, The samdstone sre exposod in the volley aleo in bete
veen Phnlodl villsge and Dumeda village,

Tho sandstones confornatly ovorly dolomitie limew
stono band and cro intuen overlain by Sirbu cheles, The
total thickneos of this mit in tho presont oroa is syyroxie
natly 100 notrog,

Tho lowor Bigndcr sandstono 1o pinktish white cnd
pinkish red or trown in color and 15 quite hovd and conpmot,
In tho £2014 4¢ gppears to bo quite fino grained mmi ot plow
con shous oeal recrystallisstion shenging into quartzite
iiko vock and 1s white &n color, Quorts ccoms €0 Bo tho nmnin

constituont ninceal WAith very littlo forruginouns and elay matrix,

Tho omndstones ore well Jointed and show threo pros

minent Joints 4s¢, strike Joints, Dedding jeints snd 8ip Joints,

. Vertical jeints are also common, Phate No, 3 photo, Ho, .

Tho penmmal trond of tho formation 4o B « 5W
aipping with 5° o 28° due MY, Tho vertieol joints which ere



at right angles to each other Iaﬁ}been noted near Mand-
rohrl top.

The moat sharacteristic sedimentary feabure obe
served by the suthor, while taking traverse from Badalund
area to Hatpura villagey 18 cross bedding, The foreset
laminae are quite thick and dlp due SYW indicating palaeo~
cusrent Qlrection from NE, The cross bedding observed here

i1s of tabular type and chows that the beds are right side up.

Ripple marks are seen in the sandstone and are of
agsymmatrde Sype. Pgleocurrant dircetion inferred from thls
is frem § 40°

Sirbu Shales

Field Characters

Sirbu shales are expossd over the large area in
the valleys near Bhatowra village and Amii village,%ather—
inz product ol the ghales have given rise to good mantle of
the fertile soil In the valley. The shales outcrops were also
fomd in the well cuttinge near Phalodi village. Its total
thickness in this area 1s about 130 metres.

Usvally the Sirbu sheles ere veary thinly cleawed
Yh e good ¢ross jointing. These are ferruginous, but

Gunurgerh shales are more ferruginous,
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To the sorth of Amli village Sirdu shales are
in gontxet with Avevalll querteito eclong the Oroat Domdary
Fault, Hoar /il rallvay stetion minor folding has bomn
noted in the sheles,

Gonersl Trand of ﬁiﬁm shales {5 RE « 8Y with varying
mmomt of dipg (from 5% to 25%) duo nW,
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PETROGRAPHY
e

In hond specimen the wper Bown sendstone 19
pinkish white in eolors It 38 fine groined, hard end compact,

In thin seotion, the wper Rowa smdstone is
fine grained, Quarte graing are oulrounded in shape, The ine
dividual grains are cemented together with siliceons matrix,
84liceous canenting nsterisl at places has rocryatallised
groumd the qm’rta grains and shous overgrowths.

Chicf constitumt minersls are quarte, feldspar
with 1ittle silicenns natrix snd mdunf:gom:u {heavy
minerals),

Quartz oscurs as subrownded grains which sre
colorless, ghow lov relief snd lov birefringence; fev thieker
graing show brignt lower aecond order eolor, Quurts grains are
of threo types ¥

{n) Quarte grains of turbid nature.
(b) Quartz grains with inclusions
(¢) Cloar guarts grains,

At places socondary authegende grovih Ls common,

« ond-
Feldspoy grains pocur. apconlorlonsy show good
one set of slagvago, It shows polarisstion colors of first
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order 1.0. grayse Emtinction angle 1s

Zireon aggm;a;yj ml;m.oas end primmatie in
shepe with well developed eleavage. Under crossod nicole'X
ohow polerdoation eolors of second order 1.0s blusy redewd
Erattly

Towrnaline is blutoh in ¢odor, strongly plooe
ehrold from 1ight blua to dork blue, Polarisatien colors of
geeond order aro soen.

Hoatly the cementing materinl is silieca with
very little clay ond ferrugingons seteriols Siliceous cemw
enting material has yecrystalliswd and show sceondery
authegenic growth at places,

Hepanoopicslly the lover Ehander sendstone is
pinkish hrows and piniish white in color, It 48 fino grainsd,
hord and compact with well doveloped Joints,

Undegr the nlcroscope the smdstone is finc grae
ined. The grain siee veries from .06 ma, £0 o3 mms The shape
of the graing veries from sudrounded to subsngulor, the sube
rounded nature being more common, Sorting is good as inforred
from tho thin seotion grain size cnelyses. The individusl
grains gro so tightly packed thot wery 1ittlo siliesous cenw
enting material is present,
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Hincoralogically the rock is couposed of quarts
wiich s more then 0% snd chert 1o leas than 5%, ¥ateiz 1o
lesa than 57 and 1s mostly siliceous, ferrughneous or clayey.

quartz grains are colorlens vith lov relief snd
lw YMrefringance, but fov thicker grains show tedght colors,
Quartz grains arve of two types. Some graing ere vory elowmy
and have no m«:zmimg while other hove Surbdd appearsnce Gue
to the presonbe of inclusions, Theseo would have boen derived
from metomorphie terrain, The quartz graina are bounded with
matrix of siliceous wmd Perruginome materiel with little eley,
S1licoous camentaing materdsl hes reerystaliiced aromnd the
quarts grains gnd thus shows secondary growth (iuthegenie
growth) shich &s oupposed to be duo to diagenotic proccas.
Few quarty grains show wavy extinotion,

Inder the crossed Akeols churt appears €0 do
very fino gralned eryptocrystalline grenuler mosnic msos.

Vost of the quartz grains shov scecndary growth o
Ihis overgrowth on the quarts grains 45 4n optical continuity
vith the detrital grain i.e. the axtinetion of both the parts
48 exactly the ssnos On the downdaries of the original quarts
grain, sround wvhich the ovargrovwth has taken placo, & ferrus
ginouws conting 30 prepent which dlstinguishes the secondery
grovth from the origingl gratne Tho recrystallised siliceoun
seanting naterisl 10 ohocrved around this ferruginous costing.
Avout 508 of the quartz graing shoy socondnry grouths
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Poldspar grains are only(3 told in the whole thin
soction,

Hosvy minerals prosent are tournpline, sireon,
nuseovite, Tournaline cam bo recogniced bty Ats yollowish
blue eolor, plesshroiec nature and hWigh Mrecrinpgaos,

Zroon son bo dlstinguished by Sto strong blulsh
red color with prominent fracturan,

smx flatos of colorleos museovite aro quite
gonoonly scen shich shov sooond owder polarication tolors,

Results of the modal onalyses of the lover Bhmnder
sandstone are tabulttod delovw 3
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Lover Bhirmdor Idmestono {o/631 4/659) -

in head specinen tho (brovnich rod, blulsh proy &
purplo) lovor nonder Xmostono shovs d8Perent colors videh
ney bz duo Se tho provenco of Anpurdtios. Sheno lincotens
ohow wall dovolesped coleito eryatols in fov vales o oro $ind
grninide

In thin ocotion tho lincstono 48 very £ino proinods
Coloito 4o Cho chiof smsditoont nincrals Coledto oxotws o
colorleso eahelrad oryntel cgoregatess Dus €0 thoe prescnes
of imurdtlics enledto wppooro oo @it 1ike neses Foy volno
vith vell devolopof enlelCo cryotoln oro tosn (Roveroing tho
fino grodncd cerbonato mnso. Cololito shous entrenn hﬂ.rq;’pﬁnu
geaco end polariontion eolorp cro of Chdrd orfore Phoro S0 R0
proforeod oriaatation of tho £ino orrincd noano,.

Fosodls havo not boon obsarved in thoso 1ioootonod,
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CLASSIFICATION OF GANDSTONES

INTRODUCTION
AR

Various schency for the classitication of sandstones
ars devised as a practical shorthand method of sumarising
irportamt deseriptive snd / or gmotic feature, Sach of the
neny claaazﬁanum that has Been proposod Aiffers fron the
othars 4o the king of the factors on wiilch tho classificaw
tions are based, lione of the proposed clossification has
bosn undversally accepted sp 1t 38 Smpossidle to satisfy
all the important factors,

Bantdstones have thres Dundusental attridutes Ll.es
somposition, texture snd structure. Among the recent classe
ification proposed, all utilisze minersl composition, sevsral
coxbine mineral composition and toxture end two utilize a3
three attridutes,

Clacsification Dassd on selivenhary strusturss was
first proposed by Oradbsu (1004) mnd latsr on modified Yy
Pucican (1964) and Crook (1960), Thio takes into considerae
tion the goastie factors alsos Texturs and sinevslogicel
factors were utilised by Dapples, Krusbein and Sloss (1963),
GS1ibert (1084), Kruubein ond Sloss (1953), Pettijohn (1967)
end Tellman (1040)4

Clansifications on the basis of ninaraingieal atteie
tutes were atteapted by Follz {1084), Muchtbhauer (1959},
Hubert (1060}, Keynine (1943) and Van Andel (1958),
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The sondstones from the ares mder investigation are
clasaified vith respect to tha classifioation suggestsd Yy
Pattidonn (1057), |

Pettijohn (1057) hing tulien the following fecters into
consideration for tho olsssifiontion of wmmm %

1, Peroontoge of quorts ond caventing msterlel,

2, Haturity of soliiments as interpreted from the results
of grain size snnlysod,

Pettijotn has classified the sandstones into fowr growps
{Tohle 5o, 1)e The paraseters cre "soures rock index("meturity
index® (ratio ef quarts ¢ cherty to feldspar + rack feaguent)
amd PrLddity index®, which 15 the ratio of sund detritus to
interstitial detrital matrix,
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According to the a%aiﬁmﬁm m4 on the
basis of modsl snalysés given % the petrography of e
Upper Vindhysn Sendstons ,(lover Siander Swnfstons) wilth
ere intorbedded vith Jtuestones canbhslaseified as"protos
quertzitend |
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@SS 9175 AULNSES OF LOWPR AR OTSTONS

Grain stive anslysss of solinonbs are prinarily
nnde for the purpose of oxpressing the sorting and siving
of seldinents 4n mothematieal torns, Analyses permits precise
statenent of size dlstritmbion and sortings

Hochanical grain sizo analyses of ssiiments requires
seporation into fractions or grades sceording to sone sige
ratio, Technique depends uwon dinensions and naturs of the rock,

| Anslysos of oourse grained sefimonts eon be done
by sioving mothod, Orain clse analysss ef;gine grained loosek
sofiinents involveos & conplex process, In this methol analyses
eonsists of prapering & suspension of the ssdimemt in a 8la-
paroed stato so that each partieles scts as an independent
wit in sottling,

For hard, compact and fine grained gselinents pars
tieclc Almetor may bo deternined visuelly vith sither a mlee
rogtopay & cémm or boths The measwrsuont of large number
of purticles sorves 0 give an upproximation of the average
grudn dlonetor, The nessurensnt of maximus Alamsters of 250
prrticles 4s dono with the halp of nicroscope provided with
& micromoter ocular which 49 enliteateds A mechunioal stage
is used in sueh anslyses,



&mm

As the lower Dhantor Sandstone 3s very hard and
compacty the grain sice analyses 89 corricd out in thin
sections, Five sposimens of these sondstones wers selooted
© wnd thin scetions vare prepared, Boch coetion wes movated
on 6 wicroscope fitted vith mioronotar end mechanical stages
In each 81ide 280 quards graing were studled and thets lurw
gost dleeter was nessured, The results of this grain sise
analyses ere tobulatod in table Ko, Iv -

The above data vare utilised in plotting the
cumiative curves (Migs. No, 1, 2y 8y 4 and 8). The ordinate
18 merithnetic senle running from 0 » 100 $, grain size |
(in phi mita) s plottod on the abseisss with coarser pars
ticles on the lofts In order ¢o indicate the grain aize
varistion in these sandstones phi scals has beon used Snstesd
of milinctre scals for such plottings.

azaméchng
The follow  are datmm from the cvAulative

L Hedian (M4 3) 1e It reprosents 50% mark on the
cunilative ourves It can aloo bDe«gsvil &n ma,
Be Oraphic Mesn (Mg) (Polk) 4= It is o weasurs of

deterzining the over all size and thidis sxpressed by the fole
loving formula 1
o Ms = {(#16 + £15 + ¢ 88)/2
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It 10 botter then Hedimn bacouse 4t takes into considerstion
thrae points on the owmlative eurve
3 Erosk's Sorting Coefffcient (S0) se It mensures
only the sorting in the central part of the murve and 1s glven
by the formula

S0 = Mm25MMm 75
4 Pnt Quartile Deviation ((DF) s« It 4w a measurs
of uniforalty ené s malogous of So (Yrask's Sorting Coeffs
icdent) « It Lo givan by the forouls

QY «(B75 ¢ e8)/2
Be Incivadvo Orophie Stendord Dovistion (1) (Folk)ye
The Ursphic stendard deviation L8 g good measure of sorting
ond ie compited as ( 84 »~ # 16)/2, Rovevsr, this takes in only
the cmtral twothirds of the curve and ow bettar noasirs i
the Inclusive Graphic Ctandard Devintion glven by the formuls :

€1 w (38 ~ £16)/4 + (M55)/6,6

6y Pr Quartile Skewness (Skyfl)i= Ihis is fownd by
25 + #75 = 2 (Me#)

T Graphie Kurtosis (K§) (Molk) te This is given by

the foroula

T o B . o)

The sbove pararstors wero detormined from the
cuulative curves of the Lover Dhmder Sandstone 4n table Ho,3.
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As shown 4n the table Ko, £, thc sandstonss have a
nodisn value from ,182 mn, to 28 mo, and 50 they vill be
Plassified as mediom to fine gratned sandstone,

The Inclusive Orophie Standmrd Deviation (6™1) is
lozs than 0,35 6 hanoe sandotone cob be classifisd as vary
well sorted (Folk, 1967),

Trask sorting cosfficiont (8o) is betwesn 1,17 to
1+28 whdch also indicates very good sortings

Sandstono has an axcess smownt of fines ay Indicated
by three pogitive values of Phi Quartile tkmness,

The value of Xurtosio varies from 1,00 %o 2,18,
On the basis of Furtosis following classes con be assigned
to differmt sondstone specinens ¢

4/6My 4/620 = e g
4/633 - Leptokurtic
4/632, 4/630 = Very leptokurtic
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CHEMICHL NALYSNS OF LIVSTORE:

mme IUnestono 48 the chiof sconomie

deponit in the present aress It S8, therofore, ensantial to
Know the exast chemies) composition ond varistion in esch
bend of limestons, Such & stuly W11 be of groat help in
utidioing the doposit #$5-4%s nmaxinm,

Acoording to the Beitish spocification No, 12,
1940, vhich is also the spesifications for limestans in
Indin, the limestone sultable for cement should normally
contain not less than 40% of Cad ond not more than 2,6 §
of Mgo. S1liea alloved 4 upto 14 »~ 15 £ depending upon
the type of cloy used sualler smomts of sulphates (uwto
2.75 %) dron oxtde nd alkalies (uwpto 1,28) are not obdje
setionable,

Sixtem: sunples wero scleotod from different
horipzons at Phalodl quaren belonping o Lower Bhandey 1ine
estones for the chemical onalynes. Out of these five ampe
1oz wore sudbjscted to complets mnolyses md rest wews pars

tially analysed,

The resuits of conplete malyses of five lisess
fone sauples are tedulated in ths Teble Mo, 1 ';m the pere
tis) snlyses results of romaining pecimens are given in
Uha Table 2,
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' 14,10 el _
| 3,01 a8l 408,
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Bab8 :88:94: M:
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¢ 31&“ ! 2,80 I
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200 yis, 5 of Phalots quarry Tenple,
100 ydn, NV of Fhalodi quarry Templa.
300 yid, HE of FPhalodl gqueryy Teoples
200 yin, FE of Fhalods quarey Tomplos
Dolomitic bend st Anaviound,

L2 - B - B 2
4 %2 &8 3 =

=1

Saa.afwafaa.aimagmimm;&mhs.ahm;«sa.a;em:
‘ L 3 ’ o h T |
12,061430,148211,6011,75 12,2506 |1416;1,08;1,08 1,11,

08,  96,0%

8710
35,82
85,20

~ Gpecimon Boy, 1y By 3y 4y By 83 7y 8y 9’10 ;i 1) are
collocted st an Antoreal of 20 fact across the strike through

Todrs as shown in the Oeological nup,
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Results of the chenipal analyses of the Lower Rme
der lLinestone indfomte that the Iiventony &8 sulteble fyy tha
manufestur{sa of omiant, Samples from the delomitls Sand B
aiv'a!f more thay 20 ¥ Hgo and o not Ds wsed for ament, An

vhioh 10 sbove the 13mdt rogquivred forr coment, The ¥go perces
ntage is less than 28 whioh is favoursdle in saling the cement.
Other impurities like Slop, Nlgosy Fomog oo ave within the
sposifiad ranga.

Claguification of limestones

Pettijohn {1968) haa given the following tabls for
the classification of sarbonute rocika whioch depmfda o the
galgite « dolonite amowmnt,

100
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With respect to this olasaifiostion Lower Bhander
carbonate rocks osn be olaszified as Mmestones except the
dolonitic band mnderlying the lower Ehandor Sendetone vhich
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cen be grouped wnder dolomitic Limestone{MgBog $ more than
108 ).

Pottijoln has further divided the limestones into
Autochthonus and Allochthonus types depending upon their orie
gin.

The limestones vhich grow in place by blochemieal
action may be bermed accretionary or Autochthonus limestones.
It is from these deposits that much or most of the transgported
or redeposited limestones are derived and named ss 'Allochthoe
nus’ Limestone'.

The limestone present in the sres will belong to Auto-
c¢hthonus groupy as these are the result of precipitation of
sarbonate solutions at the slte of dpposition.

Tho characteristic feature of Aulochthonus limege
tone 13 their association with shales and unsorted as to
size, which holds to further limestone in this area.



SEDIMENTARY STRUCTURES

The rocks belonging to the uppor Vindhyen syotem in
this oren are mraams.ty dovoid of sedimmntary strustures
in oomrw&m tr those dsserided from Wo type tron Y RlCo
Michrs and Ny Avasthd (1962)e

o fvmm.ng sefinontory stroctures are odscrved in
the wpor Vinﬁwg:z roeks of this nrags

1, Cross Dodding

2. Ripplo marks

3. Intraformationsl flat penble Broocias
4« Pencooutenporsneous doformation,

Cross Bedding
Cross bedding strueturs has bem fowd in the wper
Rown oandstone and Jover Ehender sandstono,

Thds structure 48 of tobular type in uppsr Rews snfe
otone and has Deen noted about 44 km. in southesast direction
from Phalodl quarry teample, The copss laminse aro very ¥ln
hoving a length q'i’“ 0 emg, and thickneds 4o sdout 2,5 cms,
ond extmﬂ&r?g for sdout 60 cms. Tho dirootion ef cwrrant
roprescnted from this strusturo 4o fvem N 30°,

Tho o8 bodding strueturs in the lower Himidor sandw
stone 13 soon nbout 2 lm, from the Spddamd tope The thickness
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of tho individusl foroset lominae vardes from £.0 ans, o
8 eus. md thelr longth is obout 60 ems, The thiclmess of
singlo cross bodded unit 45 gdout 1,6 metrae The ompont
8iroction 1o feon I 407 (Fle, Wow 1 Je

Bipple Mo

Two types of ripple marko ero observed in the Jover
Dhander sandstone ond bpper Rown san@stons, They are osele
1lstion ripple marks (oymmetricsl type) md tvenaverse pipe
ple morkes {mssymetrical typs)(Plate Ko, 5 Photopraph No. 2)e

Ozcilletion ripple marks or symnstrical ripple
narks gre som in uper Rews smdstony nezy Bhspwsnpur ville
ags Current direction could not de dotermined duo to thelr
symmotrical nature,

Tronsverse or Assymsetrionl ripple mks wre present
in the fower Hnender sandstone near Nendrelrd top (HALL).
The &irestion of ecvrrant appesrs to be from U 0%,

Introfornetional Flat Pebble Bretcls

| This sedinoutary atructure most commonly oecurs only
in red lover Enonder limestono snd cen da seon in Aiffermnt
outeropss It is not confined to a partionlonr horicon. It
consists of a assenblnge of thin h‘okm flat and slongeted
pebbles of limestons Scmented together with fide grained
ealelitic matorial, The ordentation of the flat, elongated



pabdlo is drregulars The sise of the flat pebhle vardes from
of em %o 3 ome in length,

2rigin

in Sntrafornational brecois 18 o rudachous deposit
forned ty pettecontaporansous fragmentstion snd redoposition
of the stratum (Waloott, 189435 Field, 1018), Such fragmentation
and yodeposition 4o but ¢ minor interiude in the deposition
of the fornation mnd in some tases mey bo wholly subaquacus,
The debrls 43 elways of very local origin, has undergone very
iittlo or no transportation znd 18 dut alipghtly worn,

Such treccies ars probably in part the prodwet of
deciccation end induration of the liwme nuds and redeposition
in & mateix of siniler composition and in part the produst of
sudbagueous frogmentation and trgnaport by turbidity flovs,
(Fody Pettilomn (1057

?gqmm MPOT AN COUS mt'omaﬁnn

This 4s most comwonly obsearved in tho lower Bhander
Anostone near Splekundy Amarkund end Duneda village, The
lower Bhmndor limestone bonds show gentlo varping in the
Prr of anticline and syneline,
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BEDIMERTATION

The environnants of sedimentation con bo intepretated
fvom the studien of Uthologie vardation in the stratisraphic
soguences oodinebtary fastures and otruetures,

The lotal savironment is cheracterized by doth physioad
and chesteal charsetaristios. Tho physicel factors inciuvde
cursat velosity, curvent stabdlity, vater depth, fiuialty
{viscosity and density) of the depositionnl mediws, Tho the
oxdeal factors are principally, the oxidation, redustion
potontinl (EH), the acidity of aliglinity (pil), the concens
tration or salinity and temperaturs of doposition medivm,

The toctonic environment iz the most basic, Disstrope
hisn 43 the fmdanental geologicel yrocess and producss the
énoqualities in reliof vhich got in motion the comteracting
process of erosion snd sodimontation,

Hore an sttorpt has been mado to dotermine the proves
nnce for the lover Dhander Sandstone frou the study of the
ﬂﬁna&mmﬂmﬁdmﬁmﬁaﬁa%arm;

The -*pgg:m of sedinentation hns desn interpretod on
the dasio of/study of orthoquartzite-limestone assoeiation
and the scdinentary structures present in the srox.

The rosults of the grain sizo and moda) analyses dats
(chapter I11) of tho Lower Bhander Sandstons indicats that
the fornation 15 very vell sorted with thy high pareentoge
of quarte (more than 008). Good sorting along with high pere
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cantage of quartz would indicate Meh dogreo of noturity,
Turther, the study of sandotons shows thet the quarts
grains are of twe Syposs Some are having turdid appsarance
end others are quite clear but still show wavy extinctions
Yovy oxtinotion and turbid naturs of querde grains indieste
that they are derived from notemorphie terrain, Tho cementing
materis) of the gandatons ix vostly silicoous with very Jitte
is olay ad ferruzinous matter which would indicate thet the
porent rock were dowoid of olayey material.

The ahove discussion Indicates that the sourcs rock
for the Iower Iander sandstone $0 Aravalll quartzits whiech
is further supported hy the pressucs of comon heavy sinerals
such as townaline md sircon in doth the formations, The
gtudy of paleo=ourrant analyses also shows that the sodincnts
verc derived from Hopthegast Aireption whero Aravellis ore
axposed{ adow 2 kilometres),

Although 4in the exrlicr discussion on the petrography
of smndstons the nane “protoquartrites® is given to the
Lover Mander Smistons, but 42 we dake into eonstdwation
the sorting snd maturity of the quarts grains they wre moro
ﬁWdﬁh

e cany thavafore, consider the association of orthow
quartrite mnd 1imastons n the Upper Yindhysns for interprow
ting the depositiona) environuents, Ehale 1w aiso a conponent
ovm in thicker sestions, Carbonatos m&\mm doxdnmmt,
The sandstonsy aro having mturel and m\m quartatves,

\

™

A



S

Crosa bedding nnd ripple sariting sre quite corron in sunte
gtones Flat pobble tréccia is common in lower Bhander Idwes
otones Shales are comparatively rare and follow tho esybomate
stape of depooition.

Tho orthogquartzitie has beon deseribed ty Pettijolm
{1959) to be tho profuck 6 sedimentation marginsl to & very
lov lying stablo land swrface. The evidenco of stahility 4s
in tho maturity of the sendss Throughout thoe depositional
higtory thes vater wns shullov and was many timas vithérawn,
The aross bodding in evthoquartsitie sandstone indicates loeal
- sones of turtmlenco. The flat podhls treceln likevise soggests
repontold vithisrgvls of the vater,

The abave sharscters indicats shallow water suvirormants
of ammwz |



C HAPTER
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ECONOMIC RESOURCES OF THE AREA

Builéing Btone

The usual building stone of the Upper Vindhyens is
the Lover Bhander sendstone and Upper Bhander sendstone
the latter is not present in the ares.

The Lower Bhander sondstone is exposed 2ll along
tho arcuste (nill) Phalodd hill top. It is woll jJointed and
bedded, These two properties help in the quwrrying of ssnde
stone, It 15 locally quarried st various placed, A qustdy
of Lower Hnender ssndstove is present Northesast of the
Bhatpura village, At this quaorry big slabs of 6 x 80 x 200 emn,
size are tsiten out and sre so0ld for Rs,00,00 per slab, Although
it 1o too far awny from the bigger towns, it Ls employed as o
builaing atone in neardy villuges for Foofing snd flouring
PUrpORes,

Dolomitie 1imestone 1s also used losally as building
stone in neprby areng.

Aravalld guartzites nesr Ravanina Dungar village ore
also quarriod and are used ss bullding stone,

me;q

The lower Hhander limestone is the chief deposit of
goeonomic Interast in the Upper Vindhyans, It is at present
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being extfnsively quarried at Phalods for the menufacture

of canent by Jelpur Udhyop Idmited. The structurs of the
querry avea is simple, The 1imestone beds are simpie dipping
with s amomnt of 5° « 28° due ¥, The sequence is the normal
onp of Gunwrgarh gshalos, lower Bhender limestone, Lower Bhane
der sondstone, The Upper most 65 motres thiok biuish gray
Mnmestone 1s of high grade as eonfirmed by chemical snalyses
given in chapter 11, The interncdisto red colored limestone
is found interstratificd with thin layer of red soft shales,
vhich is very difficult %o remove, axeopt by screening, This
intaerstratified shale in red lower Bhander limastons lowers
tho grade of limestone end poses a great problom before the
cenent manufacturers, The lower mest horizon of Lower Bhander
limestone 18 marly,

is
The lower Bhander Limestons which/quarried at Phalodd
e be troced all along the valley,{Phalodl querry to Dumeda
vvil!.aga).' ' |

- At Dumeda village o new quorry 1s wder davelopment
by Jafpur Udhyor Linmited,

The open pit mining mothods ars emwployed hare,
Quarrying s done by melring benchas of 18 x 12 metres,

it 18 impwro and carthy in color ond hos been formed
by tho decomposition of aluminous mabterial (shales). It ocours
in the form of a small band 41 km NE of Balapura village and



i sssociated with Aravalll quartsites,

It 4is locally used as pipamt,
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CONCLUSION
R

The £1eld work carriocd out in the gres and
the lsdorstory studies which followed 4t have led to some
conglusions A driel diseription shout these conclusions
is otteopted bhlow,

o Upper Vindhysns exposed in the sres yeen
to NMove bamn deposited in faulted dasin, caused by the
Grest Bomdary Famlt, The Arawslll quartsites sre the
provenancs for tho Upper Vindhysn Snldstone as 43 evidmt
from thin section stulies,

The sendstones vhich ars interbodded with lime
stono show ¢ composition in the range of protoquertsites.
The toxture of these rocks hao been Influmecd by that of
Arpvells quartrites,

The rexsulty of the chemioxl analyves of lover
Bhander Limestons Mmtu‘i that 1t conteins less impurie
tians Cao poremntage &s more thon 40 and ¥go s less than
2%, Therefore, it is sultable for the mumufacturs of cement.

The conspiqions sbsence of ssdimntary structures
of linesr type from the Upper Vinhywnis difficult to exp=
lsin but the prasence of atructures dus to disrupted bedding
L9 explained as a remult of pnscontemporanecus activity,

Tho sedinmatary structures of the linasr type
from the Arsvallis have indioated that the palescurrent
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wers Crom BW snd S58 and the beds dip fue KW, This is
practically in econformity with the dip of the formetions
dhileh wonld m,ﬂﬁﬁ that tha selinmts wre Inclined
Sueing the uplift/the dirsction of regional slope,

The prasece of sedinentwry structures like
*ipple marks snd f1ov exst at the top s Dase of the sams
bl point to a vary special invironmmt, is mentioned ear-
3Ser Enanen believes it to De & typieal indieation of a
turdddity cwrent mvironsmd, In order to gat Surther
support for such an environsent, a grsater search 1is nedded
for other salinmbtory atrusturss like Flute east, Bomes
east sto. vhich are typieally indicative of twrbidity enve
ivonmmts,

The Aravallis have been intruded by dgmsous rooks
(do151%e), The quortaite at contact do not show any specific
minerelogicsi ehanges sxcept local beking effect. The intrue

sive vock &s dodaritie in compopition as inferred from the
thin sention studiss,

5 46 7/
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SCOPE FUR FUTURE WORK

Geologies) geoomt of the arma as in the raport
has Indionted the scope of futurs works

The prosmes of wide tracts of unsetsrorphossd
Aravnlll vocks with well preserved sodivenfary structures
of the lnawr typo afford much seapas for further wik,
Paleoctrrent stuiles on o regional basis would 1) throv
anch 1ight on the sedimentation history of the Avavallls
ond reveal cvidenco on the yocks of the Aroavelll systoms

The rezional contyol by the Oreat Bowndary Fsult
on the deposition of the Vindhyansshould also be studloed
in more dotsll, This may indicate differences in the depoe
pition of tho Vindhyons in this ares a8 compared with those
of the W aroa vhoro they are comparatively less disturbed,
Anothor problent of fundammtal intorest couldd be
the relation between the orthoguartzites snd the eontrol of
provencnce on the origin of guch rocits,



LOCALITY INDEX

- Latitude  Longitude
- . e —
A 2% 18 76 21
Bigtpura 25 49 76 23
Balapura 28 20 76 £
Dumeds 26 82 76 24
Hanéver 25 85 7% 24
Manérehrs 25 19 76 24
Phalodd 25 2 7% 25
Rewanjne Dungar 25 24 76 23
Todra 2 21 % 28
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PHOTOGRAPE 1 «  Complex folding in Avavalll shales
d phyllites,

locality 3+ NortheBast of Amli Rallwny
Station,

PHOTOGRAPH 2 « Arvalll shales showing asysmetrical
Anticline,

Localdty 3+ Near Hmdwsr village,
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PLATE 8

Closely spaced delding planes |
in Upper Rewa Sandstone. Photograrh
also shovs variation in the amomnt
of &p.

Lotality 1t Near Jhojajl Temple

Oscillation rippls marikts in Upper
Reva Sandstone vhich are traverssd
by irregular Joints,

Locality 3  Horth-West of Dolara ¥
village.






PLATE &

PROTOGRAPE 3 =« lower Bhander linestons showing Minor
folAing.

locality ¢  Amay Xund, Phalodi quarry.

PHOTOGRAPH 2 » Upper Rewn Sendstens showing bedding
Joints snd vartical joints.

Logality 3 o8 km East of Phalodi Templse.






PLATE 7

PHOTOGRAPR 1 = Minor Warping in Upper Reva Bandstone

- Looality 1 .8 km. Zust of Duneds
village,

PHOTOGRAPE 2 « Marping in Lover Miander Sandstone .

Lotality t SoutheWest of MHandrehri.






PHOTOGRAPE 1 « Zxposurs of Lowver Hhander 1dmestons
coversd with Deaken chips wWhich is
a rasul? of blasting.

Cocality ¢ GSadeiund, Phalods quarry.

PHOTOGRAPH 2 « lowvar Fhander Limsstons #lwuing typical
Elephant skin veathering.

Locality © Phaled! quarry,
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PLAIE ©

PHOTOGRAPE 1 « Exploratory dvilling in lower Phander
Limestone,

localdty +  FPhalodl quarry srea,

PROTOGRAFE 2 »  Exposure of lower Hhander limestone.

Locality s  Near Sadalound, Phalodd
QUATTY o






PLATE 10

PHOTOGRAFE 1 « Avavalli shales showing sajor snd
ainor folding.

locality ¢  Near Handwar village,

munmar ot &« mnor rolding in Arvavalll shales,

Losality ¢ o2 km, North of Amif
Rallway Station,






PLATE i1

PHOTOGRAPE 1 « Tlov oast structure in Arsvelll

guartzites,

Logality t 2 km. ut Hoptheiest of

Rawanine Dungar Ratilway
Statimh

PHOTOGRAPE 8 « Ripple marks in Aravalll quartzites,

Pencil points in the direction of
Paleocurrant,

locality 1 ﬁum Revanina Dungar Village,






PLATE i2

PHOTOGRAPH 1 « Minor folding in Aravalll shales.

Locality 1 o2 NortheWest of Am)d
Ratlway Btation,

HOTOGRAPE 2 = China elay exposuwre,

locality ¢ North «~ East of Balapura
villege.
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PLATE 33

PHOTOGRAPE 1 «  Folds in Upper Rews Sandstons,

Locality # .2 km, HoptheZast of
Dunsda village

FIOTOmAPH € -~  Interformation Treccis in Lowver
Bhander Limestone (Specimen)

Iocality t‘ Phalodl quarry area.
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PLATE A

PROTOORAFR 3 - A specimm of Aravalll Quartsites
shoving flov cast strustures.

locadity 1 .8 km, NortheWest of
Rewanine Dunger Ratlvsy
Station,

FHOTOCRAFH £ «  Sane strustures in another specimen
| of Aravalll quartzite,

locality » Sams as above,”






PLATE 15

'HOTOMICROGRAPE 1 ~ Photomierograph of lower Bhender
| Sandstone (4/633). Quarts grains
are abundent with 1ittle cementing
neterial,

Locolity s Phalodl quarry arsa.

PHOTOMICROGRAPH 2 = Basal Aravalll Quarteites
(4/123) showing chert grains
in veins,

Locality s Nesr Phalodl quarry.
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PLATE 16

Porphyritic basalt. Phenocrysts

are elther of plagloclase & pyroxe-
nes or of coarse greined basalt
enbedded in a flne basaltie ground

mass.,

Iocality s Rawanjna Dungar Railwey
Stﬂticno

Upper Aravalll Quartzites (4/66%)
The interstitial material is recry-
stallised.

locallty s Near Rawanjna Dungar
Vlllage¢



PLYE 17
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PHOTOBICROOIA™E ) } Iower Bhander sandstone showing
over grovih sround quarts grrins.
1oenlity 1 Phalofd quorry

PHOTCRICIOCT AP 28 « Upper Aravelli “uarteite (4/680)
shovin ' over growth in mm
graings

Locality 3 Rawanina Dunger villgre
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