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cEavwRR 9

,‘ The Wagad kills ferm:-eme of tite six major
uplifts ef the Entch Wasin, The Wagsd uplift is
boundvd by high angled nermal famlt to its §. This
upthurst fault has-heem termed ‘as the 'Sewth Wagad
fault' (Piswes and Bespanide, 1970, fig. 2) and is
ssseciated with a flexure some te. ite N - the
upshrown side of the fanlt. Suek a flexwrs "u‘nc

] @iﬁhwonprinm asymmetrical -antielines and dowes
related to fawltimg have Beek reforred te as.
'Bruchfeplion’ or 'fault felds! (Pruche, Grakam.and
Nickelsem, 1965, .p.974, Biswas, 1971). me-snth
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Wagad fanlt shows appreximately am B-W 'f‘ngtqal
strike. A few:impertant faulis which: skow & regional
trewd sub-parallel te that of the Sowth Wagad famlt
ecenr close te it, amd witieh have ~hou" called as the
Kanthkes fauls, Kiarel fawlt, and the Dedarwa fault
frem: W te B i-u}»tivexy.(mp.- 1.4 and 9,1). These
faxlts in turm, show asseeiated flexmure aenes.on
their wpthrewn side. IN-all,. there are three major
flexure zees. in the strueturally disturked: mﬂ:ui'n\
part of the Wagad hills. and these kave been termed
as the sewth Wagad flexure zenme, Kanthkot flexure zone
and the Bedarwa flexure sene. ‘!im:zo:c& are
charasterised by seversl asymmstirieal nti@l ines and
demes with interveming symelimes. Desides these
flexure zoemes of the seuntherm part, the northeram part
of tie Wagad is alse marked by "seversl. nticlineé, '
demes . and correspending synelines. These Rerthern
strastures are asseciated with mimer tﬁlt:volly and
are quite genile, bread and.of epen. type. Hewever,
these nerthern struetures ‘oocwpy far mere extemsive

aveas ‘than these 'of the - sewthern part.
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SOUTE WAGAD FLEXUNS SOWE
P st S A e e SR o Secai b e 2 Pl

The sowthern chain of sirwctures flamkimg the
Seuth Vagad fanlt has been greuped imte the south
VYagad flexure zone, alirinc&uttcg'tka=liow¢tqo,
Wamka deme; Adhei amticlinal cemplex, Wasktawa deme,
Chitrod deme; Shivliakhs demes, the Bedarwa anticline
and Mewssa deme frem W to E respectiveiy.

It appears. that the Kawshiiot fuult is an
offshest of the South Wagad famli and the bifurcation
probably takes: plase in the srea senth of village
 Washtaws: - The Washtawa:dwme is thus flauked by the
suuth:'lgygwrltlt"to the S, the Kamnthket fawlt in
the W and: tm@ximul» fault in the B, Simce the
Sewth Wagad faslt is the mest impertamt smengst them,
the Washiawa deme has been imcluded in the Sewth Wagad
flexure 'zobe, .Si-alariyjktht‘Duiwr!aqit-env'hich are
almost im- physical comtinuity with: the Mewasa deme,
.‘fc’lil!”ktol'ilﬂlldcd=it the South Wagad Tlexzure
sone., The:Bedarwa fault aleong which the Dedarwa
altielinc«ocearsf1r=also-a~kiftroa¢1¢ua§f the Sewth
Wagad fawlt.
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The -wostern Mue and Wanks dones show roughly

oval shaped clesures  and these plccuron-ur&‘eonapieiouqu
displayed by the Upper Astarte bandi. The southern
'Ilanhsvod"t;osc~icnv~lrovquite steep whoere the dips

vary between 06° teo SO‘"duc~S, while the morthern
flliit?thlv?iipwVarilfitin areund 16* - 13° only. The
lol]pryaxoawotviowk"thoso»eloswren»a;- abo;t it te 2

miles in lemgth.

?hcwﬁéhoi awticline occurs infth;'area'extindinx
from:Halrae im the ¥ te lalh:tmfin,thoi, a distance
of about 8 miles:. It is a dembly plunging marrew
elongated, sharp asymmetriecal anticlime with an approxi-
mate BE-W axis. The village Adhel is sitwated em the
axial pirt. The anticlime is marked by several leeal
elcs-rvsuali*tkefvnatgr!-nsz~a-ong;t thelwiawthc~t§st
preminent and termod as Halrae dome. The Upper Astarte
band which fringes thb'ont1r0~A¢kdi anticlime execopt
in the easterm part, very clearly shews the westward
plungs of the structure near village. Halrae. The
configuration of the Adhel struetures is elcarly'revcnioé
by the Lowsr and thoiﬂppor-Astartn bands. Titssalélt
part between the Haslrae deme and the Adhei anticliit'ii
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-marked by a comspicuowns kink or a drag:. The entire
length of the anticlime shoews a sharp ssymmetriec mature
such- that the southern flank dips: steeply due 8, or at
places it is almest vertical er evem inverted dipping
dune N, The nerthera rlaihwiouOVtr'éipt~atnonly 10°

to 156* due - N. In th.-n.rihcrn.;.rt of the area, tio
_ﬁp,quAqtartc band typically shews a broad 'U' shaped

cving-towardt~'vck:rantoristng=thow&g-ﬂanatw l;ncm The
eaptern part of this syneline shauyran:apyroxinnSc E-W
axis while in the western half it is WW-ESE, The shift

of the axis between Wamkes and Halrae probably is due

- te & oregs . fault., A few bands within the Gamdan Fermstion
in the easterm half of this symclimal area areund Gamdau
village show a cemplete closure indicating a 'trnctutil
basin. The Ii:tkint fault in the N ferms an abrupt

limit of this syuclino»vhcro the younger Gamdau or the
Eppir»lhntkkvt recks are in juxtapesition with the elder

Washtawa or thﬂ~Lo::r Kanthket recks.

The Washiawa deme which cemprises the ceamtral
part of the South Wagad flexure zeme, forms the mest
impertant strueture of the Wagad kills se far as the
degree of uplift is concerned; It is am obleng ;iiyod

2
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deme with E-W lemger axis of abewt 7 miles lemgth.

The cere of the Washtaws dome sxpeses: the oldest reeks
of the entire 'md‘, 'slce;nim; The shape: of this

deme is- ideally dreught eut by the fossiliferreus
medstone baud which emcireles the emiire strusture
except im the eastern part, is in thﬁs-euyt g 4 'otgcr
structures the Washiaws deme alse shows steeper. senthern
1imb with gontle Northern limb. It is am imteresting
feature to nete that a mw»ém..:or ‘plunging anticlines
‘and domes esenr in between the Waskiawa dome and the
seuth Wagad fault in the sewth easterm part. These

smaller structures (Ghantedin: sl se mo: their

axis remghly E-W-eriented and are asymmeirie im. mature.

In the ares E of the Washtaws dows, exists a
ohain of small hal?l domes aioig.;»tho ‘Kiarel fawlt showing
a NE-S¥ eriemtatien; and have heen tormed as Eharel

domes.

The Chitred deme which ecours BSE of the Washtawa
deme is oval shaped and -characteristically asymmetriesl.
The nerthern limb is gemtle dipping at 3° te 4 dme N’
while the seuthern ome dips at 66° is almest mml .



The congl -noi'ctio- - mudstone band- that emcircles: this
deme ideally 'h'm:ui'ts«gnnt«ry. A narrew:chwin eof
domes similar te the Ghantodia demes ocours im the
area botweon Shivliakha and the Chitred demes: These
demes have been designated as: Shivliakiia demss.

D ]

The ';«»:airw&Wro is amether: ocuwgrd

plunging; narrew; asymmetrical  amticline made-up ef
’“’70!'&1 amell demal closures. The tetal length of

this antieline is sbewt 8 miles. Thke eastern part
which oscurs alemg. the South Wagad fawlt imcluding the
Mewasa doms has an E-W.axis while ihtv-n&torm”rt :
ecourring along the Dedarwa ful_t‘lt . shows. WNW-ESE. axis,
Several bands traced im this area elearly reveal this
structursl pattern, Te the NE of the Mewasa. dems: eecur
twe small structures berdering the South Wagad famlt.,
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These are the Jadawss deme and the Kidi ‘ . straeiaeal

The area N-of the- Washtaws, and the Chitred dones
and the  Dedarwa-lewasa structures is -mhfod“by a
.qynelinal lew, This E-W regiomal synclime eesurring
between the Northern Bamge strustures and the Sewthern

flexure zene oan be -divided imte tliree »'uit'a»'vﬁ. the
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Badargadh symeline, Khirai structnral.basin and

the Kidianagar synelime includimg mnﬁ:nuar
structural basim. The Badargadh symeline hes’
Wi¥-RBNE axis while in case of the ﬁ&iﬁqﬁ syseline
it has am E-W:eriemtatiom. DBeth the Badergsdh and
the Kidiamagar synelimes are of symmetrioal type and
6 and 8 miles:leng Tespectively.

%‘

Str!ct!rocwooewfrilgfa&clt;thnvK&nth!at‘tlglt
irn the- senthwestern part G!“thcwrctr-han:m»wgrnpad
ander 'Km;hot- flexure zoeme'. These include frenp W
te B the Manfara deme, Kaksrws antielime; Kawthket
domes, Wawdh Meman synelines and- the Ners dome (Figs.
1.4 and 941)., |

0f all the structwres of this flexure zene,
“the Nara and the Kanithket domes sghow maximun degree of »
uplift, )

The  Mamiars dome: 1s a small structare ocewrring
in the westermmest part of the area amnd it expeses. the
Upper Astarte band in its cere. Ths Eakerws. antioline
is a marrew, asymmetrical;, plunging amticlime with a
.Wi-BSE axis. As-in case of other struectures, th,



PLATE 26

Kakarwa anticline showing steep southerly
dips (of ridge towards right) along the

KaMhkot fault and gentle northerly dips
of extreme left background hill.

PLATE 27

Steeply dipping Fort sandstone near South
Wagad fault. Locality: southern flank of
Chitrod dome.
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Kakarwa antiecline alse sheows very steep southerm limb

and a gentle morthern limb, The plumge direetion is
tewards WNW.- The Upper Astarte band whick mekes an
impressive searp all around the strueture shews a nl;rp
Berthorly swing in the nerth sasten part of the swticlige.

Tie Kantikoi: domes: which oscur abewt 3 miles east
of the Kakarwa anticline de mei. shew cempleie domal
- elosures and are semicirewlar im shape, !‘kfnﬁu—-
ferous mmdstone bamd whick kas beeu traced in the area
clearly reveals the geeomeiry of these demes.

inee are twe semiciroular,

gontle --.trnotmn:s - It appesrs that thess were
&iﬁm'ly struetural basims; the seuthern parts of
whieh h&vrbcqn eut—-off by the Eanthiet famlt. It is
interesting te nete that a small deme called the
Torania dems eceurs in between these twe symelinmal
struetures. All these synelines appear te be a
continuation of the Badargadh synelinsl lew,

The - Nare doms: whieh is the easteramest extemnsion
of the EKanthkoet flexwre, is am oval shaped straetare
with rewghly NE-SW axis. The fossiliferows mudstene
: Meeiynoé in s dome porfestly shew its shape,

?
¢
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THE NGRTEREN RANOR STRNCYWRES

The structures of the Northern Range are not
asseciated with any pattietlar-n:d#r fault and ' de pot
'shoew any preferred orientation. The structures are
quite broad and gemntle and occupy extemsive areas. of

the Wagad, These ineludes:

(1) The Chebari Nese (2) The Ramwao. low

(3) The Traman amticline (4) The Narada dome
(5) The Wagad amticline (8) the Dabunda deme
{7) The Rapar symeline (8) The Somslwa.dome
(9) The Hamirper deme (10) The Bhlutakia symeline

(11) The Bhimmsar anticlime (12) The Umarpur demes.

The mest impertamt structure of this group
ecsurring in the cemtral part of the Wagad is obvieusly
the Wagad amtielinme, 'Itbia,a broad  arch shtpod'i;ubly
plunging anticlime having an B-W axis. ita both flanks
shew gentle dips of 3® to 4°. This anticline is
fringed all yreun&"by"ths t;ssilifbrrous mudstone band.
The eastern extension of this sirustare shows a separate
local clesure which has bocl‘tcr-od=a|:tnnwinhnnnaxdgn-s
This dome is associated to its E and N by two faults -

Sai and Babunda faults:. The mmdstene band abuts against



the Sai fanlt. The Chebari mose; the Ramwao low and

the Tramau anticline havimg respectively E-W, N#-SE
and N-S axes are the subsidiary structures which. are

apparently the extensiens of the Wagad anticline.,

The Narada dome is 8 genile, elongated, oval

shaped deme having NW-SE axis and ccecurs in the morth

- central part of the area.

The Senalwa and Hamirpur demes are of broad and

gentle type, and are cut by numerous miner faults.

The area betweem these two domes is marked by a synelinal
low termed as Bhutakia symeline havimg reughly a NNW-SSE

axis.

The Bhimasar anticline having roughly E-W

axis and plunging towards E is the eastorn most structure

of the area,

A marroew E-W trending chain of mimor structures
ogours in the east c¢centiral part of the area. These
half demes and anticlines ecour aleng the Vekra fault
(Fig. 9.1) and have been termed as Umarpur demes, the
name derived from the nearest village. |

BN
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PLATE 28

South Wagad fault. Vertical Mesezoic beds
in contact with horizomtal Tertiaries forming
large plains. Leecality: S of Mewasa dome,
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FAULTS

Theugh the area is marked by a rumber of faults,

only & few major faults have been deseribed here.

The Seuth Wagad Fault

This fault is the mest important of all the
dislecations and marks the southern limit of the
Mesezeiec eutereps of ‘hgai. It extends from Mae in
the W to Jadawas in the E. It is a high angled te
almest vertical mormal fault having a gemeral E-W,
strike, though actually from W to B, the strike swings
from WNW-ESE te NE-SW. This fault is ideally expesed
in the eastern parts of the area especially S of the
Mewasa and the Chitrod domes where the younger
Tertiaries are seem in eontact with the Mesozeie recks
to the N, It appears that the Vekra fault and the
Bhimasar fault are the castern extensiens of the South
Wagad fault. This fault is eut by several cress faults
giving rise to cerrespending shifts of the fault plane,
In the western half of the area to the 8 of Adhei
antieline, and the Wamka and Mae domes, the fault does

not eutorop and it appesars that this fault passes through
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PLATE 29

South Wagad fault. Ridge comprising sandstones
of Lower Kanthkot Formation in contact with
low lying Tertiary clays of foreground.
Locality: southern flank of Chitrod dome.
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the vertical dip zenes eof these structures. The maximum
stratigraphic throw of this fault has been calculated

te be about 2000' in the eastern parts. The Dedarwa and
the Kharel faults in the E having respectively NW-SE

and NE-SW sirikes are perhaps branches of the Seuth Wagad
fault, each having caused vertical displacemsnt of abeut .

800',

The Kanthket Fault

The Kanthket fault eceurs in the seuth westerns
part of the area and sirikes appreximately WNW-ESE,
It has brought in juxtapesition the elder Washtawa and
the Kanthkot rocks (in the N) against tho»ﬁ.ndcu rocks
(te the S). The fault extemds fer a distamoce of abeut
16 miles from Mamfara in the W te a little E of village
Nara in the south cemiral Wagad:. It has a maximum
stratigraphie throw of the order of 1000' around the
Kanthket and‘Nnra demes. The fault plane dips at angles
varying betwoon 60° to 80° due SSW. At a few places viz,
S of the Kanthket éono, 1; is almest vertical., A few
good euterops eof the fault can be cited as these S eof
the Kakarwa anticline, Eanthket domes and the Nara dome,
In the area between the Adhei aneline and the Washtawa
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dome, this fault appears te die out, ne appreciable
effect of the fault is seen on the surface. The Lewer
Astarte band has been contineusly traced from: Adhei

te Washtawa in this area and does not show any shifting.

The Dabunda Fault, Sai Fauwlt and the Kidiamagar Fault

These three are high angled nermsl faults
encountered in the easterm part of the area. The
DuiulQthanlt which could be traced for abeut é miles
from S ef Rapar te Dabunda is a disleeation having
roeughly WNW-ESE strike, and oeccurs within the Lower
Kanthket Formatien, ‘The Sai fault shews a NNE-SSW
strike in the N and NNW-SSE strike in the S. The
Rerthern half of the fault limits the sastern extensions
of the Washtawa rocks of the Dabunda deme. The
Kidianagar fault which extends frem Kidiamagar in the
N to Sae in the S, a digstance of about 6 miles, alpo
occurs-within the Lower Kaathkothprnation and effsets
the seuth Wagad fault. 'This fault is also assoeciated

with a dyke in its southern part,

Many meres faults that shew small ameunts of

displacements, have been traced im the field. Majority
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PLATE 30

Dabunda fault. Locality: W of Dabunda.

PLATE 31

A minor fault in Lower Kanthkot Formation*
Locality: S of Bhutakia.



PLATE 32

High angled Dedarwa fault. Fort sandstones
_ (right) in contaet with shales of Kharel

Member. Locality: abhout 1/2 mile S of
Chitroed railway station,
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of these show strikes that vary frem NNE-SSW to E-W,

The rose diagrams (Fig, 9.2) shows the strike directions
and relative frequenvies of all the major and miner
faults recorded from the eastern and the western halves

ef the Wagad hills.

INTRUSIVE BOBIES

Though numerous dykes and sills of lecal nature
are met with in the area, enly a few ii}or ones are
‘described. The Badargadh dyke extends from the area
N of the Kakarwa antiecline in the W, throujh the
Wagad anticline, the Badargadh synclime, and upte the
Mowasa dome in the E, fer a distance of abeut 24 miles.
It :éfiknc WAW-RSE and is seen intruding through all

the fermatiems.

The Liipur dyke eceurs in the area E of Tramau,
and passes through Lilpur southward for a distance eof
over 6 miles. The merthern half of this intrusive
body shows a NW-SE strike, while the same swings to
N-8 in its southern part and progressively imtruding
the Washtawa and the Lower Kanthket Formations. |

The Khirai dyke eccurs in the seuthern part eof the
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Dabunda deme within the Washtawa Formatien and shews

a sewmieircular shape,

Several oether dykes and sills have been mapped.
A mumber of them occur alemg fault plames im the

eastern half of the area,

DISCUSSION

In conformity with the other siructural uplifts
of the Kuteh basin, the Wagad uplift is alse bounded
by a fault to its S (the Seuth Wagad fault). The
main Wagad uplift comprises several chains of big and
small demes, anticlines and synclimes; an& u,-o-t
striking feature eof these structures is that in mest
o2 the cases they are berdered by one or the ether
fanlt, The various majer tanlts'oi.tho'aroa vare , i
typically flanked by chain of demes teé their nerth.
These domal and antlclinal structures, characteristically
asymmetirical im nature u:.1 comprise marrew and linear
zohos. Obvieusly their originm is clesely related te

the movement aleong these faults.

As already stated, the Seuth Wagad faunlt is a

bleck fault aleng which major vertical uplift has taken
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place. Obvieusly, the fauit is am expression of the
mevement of a basement bleeck, Prucha et al. (1965,
p.969-970, fig. 4 and 5) have ideally shewn that the
attitude of the fault plane of such an upthrust

varies frem base te tep, such that at the bettem of

the bloek 1t is mearly vertical, but upward it passes
through a high aiglod'to low angled reverse fault Rear
the surfaee, Pruchs et al. (1965, p.969-970) whe
called suchk fawlts as upthrusts have divided the fanlt
prefile Irom deeper pertiens upwards towards the surface
inte three segments viz., vertieal fawlt segment; high
angled reverse fault segment and the lew angled reverse
fault segment. Beloussev (1963, p.147-148) Lkas also
favoured a wider xcuotig concept of upihrust te imelude
&1l the faulted siructures preducsd by upward mevement
of a pertien of the earth's crust relative to anether

parts,

It is thus apparent that the Seuth Wagad fault
and the asseciated faults e.g. the Kanthket, Dedarwa,
Kharel , and Vekra, are upthrust fanlts. The attitude
of these faults imclude high angled mormal, vertiocal
and high angled reverse at differemt lecakities
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imdicating the differemsce in the present srosish level,
The exact shape of the fault profiles seem inr the field
is thus ebviously a combined fumetion of (1) level of
observation relative to the cerrespondimg struetural
segment of the fault, (2) the tiicknes- of the sedimen-
tary celumn above the basement, (3) the type of the rooks
involved, (4) the magnitude of the discemtinuity in the
basement, and (5) the topograpkic effect pradscei'by
faulting ete. Prucha et al. (1965, p.971) have further
said that as ene wexld expect in mature, the steep
seguents of upthrusts are more commonly feund thanm teo

the flat upper segments,

The varieus faults of the Senthern hill range,
typieally indicate the effeot eof basement uplift,
reflected in relatively thisner sératigraphie solumm.
Thus the upthrusts seem at varieus places (= 107.1:) :

vary from high angle rRermal te reverse fault,

The various flexure zones asseciated with the
faulis are mainly centrelled by these faults. !no\
strong asymmeiric mature of the felds with marrew
limear zemes of steep dips (varying frem 70* to

vertieal or even inverted) aleng the famlts suppert



this view: These linear zenes of asymmetrical
flexures, typically illustrate the bending er draping
of the sediments ever the margins ef the basement
blecks on the upthrown sides of the fanlis. This
phenemenen is a function of depihr of eresien relative
to the -tfnetnral level of displacement and the
?Iaitiaiti of the beda. Prucha et al. (1965, p.982-83)
Rhave explaimed that when a vertical displacementi ececurs
on the basement surface, the lowermest sedimentary beds
adjust to the structural relief produced. If the beds
éannot be folded, they will be faulted, when the
defermation exceeds some qritica—l intennity beyond
whieh the -ctinmntgry beds can ne leonger adjust by
folding. The lower beds adjacent to the rigid basement
blocks '111 be thus mere susceptible te displacement
by faults rather than felds, while fer the beds higher
wp the uplift may manifest omly as a flexure (Prmeha,
Graham and Niekelsen, 1965, p.976-84, figs. 12,23 and
2¢). Beloussev (1962, p.529) has elassified felds that
result from the upward directed and 1eeglly‘-aaitootcd
tectonic ferces as 'bleck folds', It is thus ebvieuas

that the Seuth 'hgad and the Kanthket ffexure zZones are
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typieally the 'bruchfaulten' eor 'fault felds', The
relationskip hatwntn'tke-rnpturilc,und felding is se
close that the upthrusts and fault tolasvnay merge inte
each other, Im fact 1t 1s the rupturing of the steeper
limbs of such folds that gives rige te a fawlt em the

surfaee.

Thus, the various upthrust faults im tk§ area
shewing congpicuensg displacement of sediments at -ést
places quite frequently change over to felds and de
not show-any fracture and displacement. Such a
phenomenen is typically seen § of the Adhei anticlime,
and the Wamka and Mae domes, where the south Wagad

fanit is replaced by a steep asymmeirie flexure. i

The structures of the Nertherm Range areas of

Wagad are associated with several smsll faults and

de not show any preferred orientation. These structures
car be grouped under 'idiomerphic er disceniinueus'

folds eof Beloussev (1962, p.119-130), whe has defimed
such felds as those eriginated frem dislecation of
relatively 'rigiad uﬁtsen' and ocour as numerous isolated,
unconneeted, variously shaped wplifts in the area of

horizemtally lying beds. The discontinaous or the
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igelated nature is c¢learly exhibited by the Narada
deme, Daubunda deme, Sonalwa deme, and the Hamirpar
dome. There is a complete absemce of limearity ameng
these struetures. Besides, there seems te be unequal
development of antieclines and symelines riniltiig in

the develepment of residual depressioms.

So far as the mafie igneous astivity is concerned,
a majerity of dykes are seer te have intruded inte the
Washiawa, Loewer akd the Upper Kanthket Formaiiena,
indicating their pest pr.r-xanthkpt'axes It may be
neted that thcrg are no intrusive bodies present in the
core er axial p@rta of varieus demes and amticlines.
The impertant enes like the Badargadh dyke;, a Lilpur
dyke, de met shew any confermity with the structures
and mestly oceur within the synclinmes or en the flanks
of major antielines. It is thus e¢lear, that the
intrusive phase was net related te the tectonie episede
of the Wagad. It represents a separate pest-Wagad
tectonic, ighneous aetivity. The author thinks that
this imtrusive phase can be assigned te the second
eycle of igneoms activity of the Kuteh ﬂniniand -a
pest-Enteh tectonic phase and pre-Deccan Trap veleani-

¢ity (Biswas and Deshpande, 1971).



