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CHAPTER = IV
FIELD ISTRIBUTION

GENERAL,

The miliolite rocks of Kutch are exposed over the
Mainland in its éstern and central inland areas in the form
of isolated and scattered outcrops, extending from Bhachau
in the east upto Nakhatrana in the west, and from the
southern foothills of Central Highland upto northern foothills
of Northern Hill Range, bordering the Barmi Plains, These
rocks are white to dirty white in color, occupying (1) low
ground at the base of the hills, (ii) topographic depressions
in hilly areas like valleys and plains surrounded by ridges
and (1ii1) hollows on the slopes of the big hills and ridges,
and show considerable diversity in their nature and meodes of
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occurrencess. Most of these occurrences are characterised by
dune-{type v@bzddmg and alternate coarse and fine grained
laminations (Flate IV. 1 & 2), Thé coarse laminee aometiniea
contain subrounded polished quartz grains in addition to the
biogeniq sand particles,

The author has rﬁapped and recorded more than seventy
exposures scattered over the study area (Fig., IV.1). They
are seen resting over the older Pre-~Quaternary robks, right
from Mesozoic upto Tertiary (Fig.IV.2). Almost all the
occurrences can be clubbed together into SW-NE zones overlooking
the sandy beaches of South Kutch coastj these zoneg comprised
major topographic gaps which provided easy avenues for sande
laden southwesterly coastel winds to blow inlandward (Fig,III.1),
- Based on the mode of occurrence in different exposures, they ,

have been cg‘cegorised as under:

1 « Category = A 3 Obstacie deposits
2 = QCategory -~ B ¢ .sheet deposlts

In the following pages of this chapter, the present

author has described the various gg:pos!;;:gﬁ\as cbserved in

it

the field, He has given ell(possible details recorded by (ile/”
him for the varlous occurrences. His description tends to be
repetitive but this has been deliberately done to provide first,
hand data obtained by this author for the benefit and reference

of all future workers,



Plata SY.t.1

Plata Jy.-. &

Hilloilte sample showing alternate

fin# and eoaxse laminae
(Loc* Chiral Hoti)
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Loc.Nge. ilofercnce Locality  Locolioe Reforence locality
14 b, Avada Dongoxr 37 Fa fﬁladhapaz
2. D, Asambia Nena = 39 B, Honkd Dongas
Fe €y Boru 39e Eﬁ Mantang
ke E3 Bharasax ' o Cu Maun Motd
Se B, Bharasor ks . L Mogl sax
Ge c, Bhimasax hay ¢, Hakhatrana
7. Cy, Bhopha Pougar , 533 . 1?4 | ’A"f"m grocha
8. T, Pujia Miil ik, Ay , Hundhatox
94 By Boha e Eq Palnnpux
10. By, Hoha. b6 By, Poldiya
1. Gy, Chandale 47 oy Raspar
12, ey Choduvs Dongey k] 3* G, Ratadio Nena
13. Iq Chivai YMola b9 By, Raydhan jaz
ke By Chltyani Dongor o ° F Rehn Nota
15 B, Chd yasar Gl Co Roha
16 B, Chivasar 52 ’33 Sanatoxium
17+ UB Bevper 53 Fa Sanatoxiunm
18. c, Diduocdhar Yongax S Ty Sanatcrium
313 32 'Dhadgm Dongay 55« -33 Sanosya
0. B, Godpax 56, Cy Shangnaoze
21. Dy, Gopicsaxy Mota  57¢ Gy, Sherdi
28 Cy Hebo Hill 584 353 Sugaria
23 L Jaqura Mota 59 Cq Sulkkhpuz
2l B, Jimze hills 0. B, Sumzasex
2% c, Fikaat 61 2,y Sumz asar
26 Ey, Koza 62 e}g Thoranda
27 oy Khotrog 8312 63e G, Trayn
28. B,, Kotada Ghte C, Vithon
29. Gy Koteda 55f 2 Wadosax
e By Kotada ﬁéf By Wadasax
Fhe By, Retodd, 67 Gy, Vadld
52 By, Rotadi 68 E}B Vadih
33. Gy Lokhend 69 ‘533 Yandh
al. Cs Lakheoria Dongor 0. ’Ag Vandh
5. Gy Loxr Village Fie Cry Haremseda
36. 133 dNodhepar
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OBSTACLE DEPOSITS (A)

These rest against hollows and depressions on the
hiil slopes. The shape, thickness and extent of these
deposits depends on the depth and shape of the hill slope
hollowse that they have occupled., They are usually
triangular in shape and taper towarde the upper margins of
the dunes, the lower marging merge into the sheet miliolites.
The thickness of such deposits varies from outcrop to outcrop
ranging from few meters to as much as 30 m in their middle
portion, For the purpose of description, on the basis of

their median thickness, the author has c¢lassified these
deposits as 3

(1) Small sized deposits = thickness less than 2 m
(11) Moderate sized deposits =~ thickness between 2 to 8m,
(141) Large sized deposits = thickness more than 8 m,

These deposits usually shcwg§§£§§;;L5aﬁification that
conslats dominantly of tabular and wedge planar sets. Cross
laminations are coﬁmoﬁly inclined at an angle of 5°~10¢ to
the horizontal plane. The dip of ﬂorqé% varies from wvery
gentle ( < 5%) to quite steep (20°~35°), Abrupt reversal
of the direction of dip are not uncommon. Presumably, the
direction of dip within each cross~set reflects the

R
orientation of 9f effective winds. In moast cases, the

| <)

Z

f



08
wedge=type crogs=bedding is observed in the quarry faces on
the southern slopes of the hills and ridges and indicates the
wind direction (southwest and west-southwest), The deposits
on the northern sides of the hills are characterised by tabular
planar type of dune bedding following the slope of the obstacle,
dipping gently (51209) towards north and northeast. This type
of dune structure developed in miliolite deposits is a product
of a unidirectional wind regime (Mckee, 1966),

The obstacle deposits have bgen observed to comprise two
distinct types as (1) windward face deposits (31) and (41)
leecward (slip=face) face deposits (Az).

1) Vindward Pace Deposits (A,)

These represent the accumilation of wind~borne material
in the notches and depressions on the windward (southwestern
and westwsouthwestern) slopes of the hills and ridges. These
deposits are triangular in shape, thickest in middle part,
ranging from few metre to as thick as 30 metre, and gradually
thinning out &f their upper limits. The lower limits usuelly
merge into the sheet deposits at the-foothills. They are

2
commonly characterised by the<f:§ff:3¥pe*égifi?f:pedding with C?

dlps of forest varying from 5* 0 as steep as 39%«

11) Lweward (slip-face) Face Deposits (A;)

These rest on the leeward (northern end northeastern)
glopes of the hills and ridges. The accumilations usually



follow the slopes of the obstacle, are in general , Pinch out
in thickness as compared to the windward face obstacle
deposits, and accumulate at different heights of the slope,
The thlckness of thls type of deposit also varies from one
expOsqre to another and range from few cm to as thick as

10 me These deposits are commonly characterised by tabular
planar sets of dune bedding with dips of forest varying from
5¢ to 20* towards north and northeast. At most places, they
are seen occurring on the leecward slope of ridges wherein the
sumnit is marked by saddles across which the wind-borne
material salls through and accumilates in hollows and
depressions on the other side, as well as at the base. They
also merge into sheet deposits at thelr lower margin and thin
out at their upper margin towards the pesk of the hill,.

SHEET DEPOSITS (B)

These deposits occupy areas like older river valleys,
rocky amphitheatres, flatetopped hills and pedeplains and
cccur at various elevations. On a cursory look they show a
deceptive horizontality, but on a closer examinetion, these
outcrégguggggw;w;;ntle dip varying from 2*-5% elther due |
NE or 8V, depending on the slte of deposition i.e. the sheet
deposits oyeﬁlooking the southern and northern slopes of the

hills and ridges reveal dips due SW and NE respectively.

29

These types of deposits also show diversity in thelr thickness,
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mode of ogccurrence and extent, from outcrop to oubcrop.
Considering thelr sites of accumulation and thickness,
this patergory has been divided into following four typest

(1) Valley-fill deposits (B,)
(11) Sheets at the base of obstacle deposits (Bz)
(411) sheets as thin veneers within the hilly
Ferrain (B3) A
(1v) sheets resting on the flat~topped hills (B,)

i) Valley-fill Deposits'(B1)

These deposits comprise accumidations of miliolite
material in broad river valleys and in ‘'intermontane!
depressions., These are sub~horizontal showing an imperceptible
dip varyilng from 2°-5¢ due either SW or NE, and their mode of
occurrence points to some interesting facts. Some of the
valley filling sheets show distinct crosselamination, pointing
to thelr deposition by asolian processes, while there are
others which appear to have been deposited at their present
sites by fluvial transportemilioclite sends having been
carried from nearby areas during flash floods. Such deposits
occasionally contain layers of pebbles and cobbles locally
concentrated along the bedding plane., Today these sheet
deposits are observed as well=defined cliffy banks of the

order of few cm to as thick as 10 m. Obviously, they were
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first deposited and subsequently dissected by the present
day streams that flow along the wvelleys. Such cliffy '
milioclite gheets occur on either or both banks., Some of
the larger valley=fill sheets are observed to occur at
progressively increasing altitudes from SW to NE, though
maintaining a broad horizontality.

1i) sSheets at the base of the obastacle deposits (B,)

These comprise miliolite sheets associated with obstacle
dunes, representing their base. The lower margin of most of
the obstacle deposits are seen to merge gradually into 1/2 to
2 m thick sheets towards the foothill, which in turn thin out
towards the low ground facing the hill ranges and gradually
pass into peneplain ground. '

11i) ©Sheets as thin veneers within the hilly terrain (3:9

. These types are quite common but, sometimes difficuit
to observe and record. These congist of discrete patches
never exceeding a metre or two in thickness and forming
discontinuous and sporadic¢ veneers over older rocks of
palaeosoil . This type of miliolite is recorded at many
places in front of or at the back of ridges‘providing
sheltered sites. The more conspicucus occurrences of such
thin sheets are observed in amphitheatre-like low grounds
and pedeplains,.
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iv) Sheets resting on the flat-topped hills (B}

These also comprise sheets of millolite that rest
over flat-topped isolated hills protected by higher hill
ranges in the background, and represent accumulations at
varying levels depending on the heights of the hill tops.
Such occurrences are not very common but provide a striking
example 6f the accumilation of wind~borne materizl on the
flat tops at different heights. These miliclite outcrops
could be very deceptive and to a casual observer, may look
like marine deposits. It was perhaps such sccurrences that

led Merh (1980) to invoke marine sheets of miliolite at

various levels,

The mode of occurrence of various miliolite exposure of
Kutch Mainland described above, 1nd1ca§es that there is a
close relation between these two wind-borne miliolite
categories, viz. obstacle deposits (A) and sheet deposits (B).
The genetic relatlonship between the various types of
miliolite occurrences within the two categories has alss been

schematically shown in Fig.iV.3.

The mode of occurrence and distribution of various
miliolite exposures of the study area which have been fitted
into the above categories have been qummarized in Table.

Ive1 & 2.
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Table IVe 2 Distribution and occurrences of millolite rocks
of Mainlend Kutch,

Location Miliolite categories
reference -
iclite Locality (Fig.IV.1) Qbstacle (A) _sheet (B)
1 Arsda Dongar (312 m) D, » #
(Mo of Tharawada)
2 Asambia Nana(1.5 ym NE) Dy, #* *
(BhujeMandvi Road)
3 Beru (2 km N) Cy * * %
(S. Of 254 m hill)
4 Bharasar (3.5 km SE) EE *® * ¥ #® %
Bharasar (3 km SSE) Ey # wo»
(N of 251 m hill) )
6 Bhimasar (2 km wg Cy &
(In Bhukhi River : :
7 Bhopha Dongar (227 mg Cy . R % %
(2 km NW of Ratmapar
8 Bhujls Hill F3 * #
(SE of Bhuy)
9 Boha (NW) By, #® W
(Between Boha and
RaydhanJjar)
10 Boha (SEY By, x ®
(Between Boha and
Kotadi) , ‘
11 Chandala (1 km S) G, # B
12 Chaduva Dongar (258 m) E3 * % P T
(Bhuj=Mandvi Road)

* Types present



Table IV.2 (contd)

5 Location Miliolite categories
Miliolite Locality reference ) \
Loc.NOs. (Fig. IVet ) Chstacle (A) Sheet . (B)

Ay Ao B, B2 Bj By,

13 Chirai rffota JB *
| (8 km SW of Bhachau)

14 Chitrani Dongar (186 m) By * # o

15 Chiyasar (4 km W) By * * »
(on 169 m Hill)

16 Chiyasar (3 km E) By * ’ * *

17 Devpar (3.5 km N) c *
(274 m Hill) 3

18 Dhinodhar Dongar (383 m) C 1 #* &%

19 Dhedanm Dongar (271 m) (;2 # 3 ®

20 Godpa.r-r('i' km NE) Ex ) *
(Bhuj=-kMandvi Road)

21 Goniasar HMota D5 ’ - # 5

22 Habo Hill & Gy ® * % %
{N of Baladia)

23 Jadura Mota (3 km N) FB #* L

24 Jhura Hills E, * * # o %

25 Jikadil (3 km E) G, » R

26 Kera (2 km N¥) Ey * # % % %

27 Khatrod ;411(349 m) G5 * * ® % %

28 Kotada (on 230 m hill) B, * #* *

(Near Nakhatrana)

#* Types present
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Table IV.2 (contd)

Location Miliolite categories
iﬁi%%}%éﬁ;e Locality reference
. (Figl.IV.1) Qbstacte(s) sheet (B)
\ . : A‘l A2 281 BZ B3 BA
2% Kotada Gy * ¥ #
{Near Reha Mota)
30 Kotada B3 # * ¥ % #*
(Near Roha)
31 Kotadi (3 km NNE) By, a* # * %
32 Kotadi (3 km 8) B, #

(In tributary of
Vengdi River)

33 Lakhand G, # # IR

34 Lakharia Dongar (363 m) Cy . *

55 Ler Village G 3 * R

36 Madhapar (2 km sW) Dy * » F
(on 348 m Hill) '

37 Madhapar (5 km 3S) FB » n*
(on 259 m Hill)

38 Mankl Dongar (311 m) B, * » @ %

39 Mankua By : 5
(In Ratia Nala) ~?

40 Maun Moti (2 km SW) Cy * *
(In Khadkawali Neadl}

41 VMedisar E, #* * ® %k

42 Nakhatrana Cy » *

43 Nangrecha (1 km N) By, *

(In Vengdl Rlver)

# Types present
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Table IV,2 (contd)

. 4 Location Miliolite categories
Miliolite Locality reference

Loc.Nos. (FigeIV.1) Obstacle (4) _sSheet (B)
L4 Nundhatar A3 #» #* ¥ %
45 Palanpur (2 km 8) E 1 » % *®
46 Poldiya (2.5 km S) By, * ® ®
&7 .Rampar Dy, *
(In tributary of :
Rukmavati River)
48 Ratadia Nana Cy i* # R
49 Raydhanjar (2 km NE) B 4 2 1 *
50 Reha Mota F3 #*
(In Bhukhi Nadi)
51 Roha 03 # % * @
52 Roha (3 ki Sk) - C3 *
(on Roha=Kotade Road)
53 Sanatorium (2 km NE) Fyg »
54 Sanatorium ( 2 km §) Fs * ® o #
55 Sanosra By # *
(Nandra Fort)
56 Shangnara (1.5 km 8) Cyp * » ® »
57 Sherdi Cy :
*(In Kharod Nadi)
58 Sugaria (3 km SB) Hy #
59 Sukhpur (1.5 km N) Cs ¥* '

(on 350 m Hill)

#* Types present
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Table IV.2 (contd)

Miliolite Locality I;ggzﬁié.ggﬁ Miliolite categories

Loc.Noss (Fiv,IV.1) Obstacle (A) Sheet (B)

60 sumrasar (2 km Nw) E, » » * %
(on 249 m Hill)

61 sumragar (1.5 km SW) E, : * *
(In Bharod Nadi)

62 Tharauda (1.5 km NW) Gy # # *

63 Traya (on 257 m Hill) Gy * ® % o® W

64 Vithon C, #
(S of 281 m Hill)

65 Wadasar (2.5 km N} Eq W ® o
(S. 0of Medisar)

66 Wwadasar (1 km 8) Dy, @ *
(NW of Rampar, in
Rukmavati River)

67 Wadli Gy, # * ® @ »

€3 wadwa (1 km NE) Gy * X

69 wandh }33 »
(Near BhoJraJ) :

70 Wandh ‘ Ag ¥
(Near Nundhatar)

71 Waramseda c3 # B 5

# Types present
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BLOCKWISE DESCRIPTION

In order to understand the relationship between the
adjoining miliolite exposures, the author has, for the
purpose of convenience grouped the various miliolite
exposures spread over the study area into twelve blocks
as shown in Fig.,IV.4 and have described them in the
following text,

Block I3 Kotadi-Boha-Raydhanjar-Nundhatar~-Chiyasar exposwres

Between Raydhanjar and Kotadl the drainage is
southwesterly and ali the low order streams originating
from the trappean highland, meet the chok, Sai and Vengdi
rivers. Between the altitude range of 80 fo 120 m,‘sheete
of miliolite occur on the two flanks of these sireams forming
cliffy bank deposits (Plate IV.3)s The thickness of
millolite increases in the upstream direction, to as much asg
4 m, and finally the dunes abut against the rocky slocpes
giving rise to moderate sized windward obstacle depositse
Between Boha and Kotadi almost 2 to 3 m thick horizontal
sheet millolites occupy the low ground and rest on the

older Tertiary rocks showing 2% to 5* dip due south.

A moderate sized windward face obstacle deposli occurs
on the southern slope of Chitrani Dongar (188 m), located NE
of Raydhanjar village. The aeolian crosse-keddings are
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Sheet ndllolite for_ming cliﬂ;y
baulks (Loc* Chok River* SE o

R«ydhanj«z village)
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present, but not well devéloped. To the east of Chiyasar,

all along the northern and southern foothill of the narrow

E.W elongated hill (175 m), small patches (sheets) of 30-40 m
long miliolite deposits of 30 ¢m to1 m thickness are recorded,
The miliolite is also seen to occur along the southern slope

of the EJW trending hill (169 m) and northern slope of Chitrani
bongar (188 m) occupying the rain gullies, and form windward and
slip=-face deposits respectively.

The sheet miliclites are also seen to occur at the base
and over the flat-topped trappean hill (169 m), located to the
NE of Chitrani Dongar (188 m) and west of Chiyasar. The
latter deposit thickness range from a few cm to as mich as a
metre and show a gentle fip of 26«59 due south; on a careful
observation, they reveal aeolisn cross~beddings. The sheet
miliolites occurring at the base of the hill, and the one
regtlng on the top of the hill, show a height difference of
about 40 m, and give an erroneous impression of faulting. As
& matter of fact, there are no indications of any faulting, and
é&ﬁ " } in reality the two occurrences represent accumilations of
5“{@% wind=borne material over a pre-miliolite topography having

L{.
AR .
b }/Xgﬁtnls'helghﬁ differences
LN

\

o
On the southern and northern slopes of an LaW elongated
trappean hill (164 m), situated to SE of Nundhatar village

moderate sized miliolltes occur as windward and leeward



deposits respectively. These deposits extend Southward
and northward in the foothill areas and merge into sheet

deposits; later vertical cutting of these sheets by the
streams that join the Kankawati river, has given rise to

cliffy banks of about 2 metre thick miliolite (Plate IV.4).

Block II: Kotada-Roha~Sanosra exposures

The Kotada exposures located 43 km WSW of BhuJ city and
7 km 53W of Roha village, occur within an approximate area of
10 sqekm. and dominan?ly comprise obstacle deposits and sheet
miliolites, resting over Deccan Trap., Physlographically, the
trap hill range shows a WNW-ESE trend and varies from 1.5 to
L4 km in width. The southern and northern slopes of the range
suwpport a number of rain gullles and 1st order channels, that
meet the Vengdli and Kankawatl Nadi respectively. The hollous
excavated by these streamlete have provided ideal sites for
the accumulation of wind blown material and formation of
obstacle dunes. These obstacle deposits are large in size
end support numerous guarries (Plate IV.5). The quarry
faces reveal well~-developed wedge=type cross-beddings. These
deposits occur at the altitude between 160 to 180 m. It is
also observed that the wind~borne miliolite material has
crossed over the summit through a gap between the two high
peaks (259 m and 240 m), and has been Gumped on the leeward
side (northern side), giving rise to slipwface deposits.



Plato

Cliffy_tniliolite sheet deposits
(Loot™ Tributary of Kankavatl rive*

near Nundhatar village)

Plate, iy... a

Patchy eoouxxences of slip-face niliolite

sposits facing the saddle openin
legot Kotada hqlls) P J
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Farther downslope, these extend upto the foothills, merging
‘into thin sheets (Plate IV.6). To the south of this range,

the sheet milioclites occur as 2-4 m thick cliffy banks in the
var;ous tributary streams of vengdl river, A few obstacle
dunes are also recorded on the southern and southwestern
slopes of 281 m high conical trappean hill, located to the
north of the Kotada hill range and southeast of Roha

village. These deposits are large in size supporting a few
quarries and show dune c¢ross bedding; on an average individual
set of cross strata dip 20=30¢ (Plate IV.7).

Roha village 1s located 7 km NE of Kotada and about
4O km inland from south Kutch coast, Here also the milioclite
occur as obstacle and sheet deposits. The conspicuous dunes
are located on the southern and northern slopes of the E-W
Roha Fort trappean hill (265 m), Jjust to the north of Roha
villages These dunes occupy the rain excavated gullies and
depressions (Plate IV.8). On the southern siope windward
accumilations of miliolite show conspicucus wedge-type
aeollian crozse-bedding with foreset dip varying from 15
to 20¢%. These dunes contain numerous angular fragments
of locally deriv:ed trap fragments rolled down from the hill
top. At the base of the hill, these deposits have merged
into horizontal sheets and extend for about 200 m and gradually
thining out south-ward (Flate IV.9). Altitudewise, these

sheet miliolites are seen to occur at the levels between



Plate ly.-.-S

Slip face milloil te deposits facing

Plate, m, 2

field photograph shoving windward
obstacle denosite merging into
sheet miliolitea

(hoc* 3 km E of Kotadn village)
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160 and 180 m, and are quite often cut by subsequent

stream chennels, giving rise to 1 to 1.5,m thick cliffy
banks (Flate IV.9). On the northern slope of the hill

small sized slipeface deposits of miliolite occur behind

the saddle open:lhgs. These deposits show foreset dips ranging
from 8¢ to 10* which goincides with the slope of the hill
(Plate IV.10). The northward extension of these deposits
has finally merged into a thin sheet of miliclite, at the . -
foot hill, In fact, the low lying ground on the neorthern

side of this hill is covered with about 1/2 m thick veneer

of miliolite, Slipeface dunes also occur on the northeastern
and eastern slopes of the 220 m high NNE~SSW trending hill
located just %o the west of the Roha village. They are small
in size and show 59=i0¢ foreset dip due N, and NE (Plate IV.11
& 12)s All these deposits gradually pass into low ground
forming sheet deposits.

Between Kotada and Roha near Wandh BhoJjraj village, the
amphitheatre-like low ground has been covered with a thin

veneer o0f milioclite, ranging in thickness from few cm to0 1 me

At Sanoera villsge, on the left bank of Kankawati river,
a thin impure sheet of almost horizontally bedded miliolite
is recorded.. This deposit shows imperceptible dips of 2°«5¢
due SW, Significantly, the terrain between Senosra, Naredi,
Bhittar and Chiyasar villages that forms the intervening



p3Lata. JV.--2

Windward obstacle deposits merging

into sheet miliolites )
(Loot Eastern fringe of noha hill)

Plate., Y.t 12

Slip-face deposits behind the saddle
opening (Loot Hoha hill)
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Millolltea forndn; aldp face obstacle
deposits (Loc* hill ranges, V of
nohs village)

Plate IY.n ,12

leovflid miliolite denosits
(Loc* V of Woho eillafre)
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region between the various tributaries of Kankawatl
river, is devoid of miliolite deposits.

Block I11s Devpur=Nakhatrana-Kotada exposures

On the soufhern. northern and northeastern slopes of
the trappean Manki Dongar (311 m), near the village Wehar,
the miliolite deposits occupy the hill slope depressions
and show & gentle foreset dips of 10° to 15°, This deposit
is moderate in size and tapers upward and passes into sheet

miliolite at the base of the hill,

Near the village Kotada, 7 km SW of Nakhatrana,
numérous moderate sized (windward as well as leeward)
obstacle duries are present. These deposits also ghow
horizontality at the foothills.

12 km east of Manki Dongar (311 m) and 3 km SW of
Devpur, a siriking large sized miliolite deposit occuples
the northern flanks of the Lakhadia Dongar (363 m). This
deposit typically comprises a slip-face dunes representing
aeolian material accumilated in the notches and depressions
deveral metres above ground lgvel (Plate IV.13). The author
has been tempted to degignate this rather unusual mode of

occurrence, as a 'perched dune‘,

A moderate sized slip-face deposit is located ahout
one km south of the village Shangnara, (Plate IV. 14) and
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Plate iyj..JL3

Field photograph showing a typical
aIIp—fepco epgsit (percr?ed dﬁrl?e)

In the Lakhadla Uongax
\hoc® 3 kta SW of Divpar)

13 ffte-iy.i-. 1A

Slip-fec® deposits shotting tabular
dune bedding (Loc* 1 kn S of

dhangnaxa village)



84

shows foreset dip ranging-from 15% to 20¢, The low

ground to the north of the hill range shows sporadic
occurrences of thin miliclite ﬁeneer of varying thicknesses
ranging from few cm to as thick as & metre. On the southern
slope of this hill range the usual windward face deposits
which are large in size and extend to the foot of the hill
formlng sheet miliolites, occupy the various topographic
hollows.

. The miliolite occurrences around and to the SE of
Nakhatrana are spread within an area of several sqg.km, and
comprise obstacle dunes of both varieties; good exposures
are recorded from the northern, southwestern snd southeastern
slopes of 280, 334, 246 and 268 m high hills. The dunes on
the SW slopes, typically consist of windward aeollan
accumulations, ranging from moderate to asmall in slzes,
depending on the hollows they occupy. The hill slopes are
characterised by ruggedness on all sldes, and at the crest,
a number of saddles provided the gaps for the wind-borne
materiel to cross over the sumnits and accumlate on the

northern slope as slip~face duness

The moderately sized miliolite is also seen to occupy
the western, southern and northern sglopes of the trappean
Dhodam Dongar (271 m), as windward and leeward face depositss
The slipe~face deposits extension to the foothill form sheets
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of about a metre thick exposure,

The northern as well as southern slopes of the various
isolated hillg énd small ridges (220 m, 254 m), lying to
the gaat and south of Nakhatrana, are replete with moderately
8ized obstacle deposits.

Block IV s Tharawada ~ Bhimsar exposures

The hollowg on the southern slopes of Arada Dongar
(312 m), located &4 km north of Tharawada village, have been
filled with numsraﬁs moderate asized obstacle dunes,
characterised by aeolian wedge~type current-beddings, and
support numerous small quarries, Here also the sheet

miliolite of about a metre thick, cover the base of the hill.

Exposures of trianguiar shaped miliolite deposits are
also met with on the southern, southwestern and southegste:n
slopes of the trappean Dhinodhar Dongar (388 m), located 3 km
Nw of the village Bhimsar. These deposits are characterised
by a distinct alternate coarse end fine laminae, showing a *
gentle foreset dip ranging from 10 to 15° due south. Locally
derived scree deﬁris 1s seen embedded in them, The sheet
deposits at the base of the dune have been cut across by
Bukhi Nadi (presently a dry seasonal stream) forming striking
cLiffy banks.
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Block V ¢ Paldixg-RdtadimNanauconiasar Mota expogures

Between Poldlya-Ratadia Nana and Gonlasar Mota the
drainage is southerly. ALL the various Low order streams
originate from the trappean highlands and meet Vengdi, Khared
and Khadkéwali rivers. Between the eltitude range of 80 " °
and 120 m, sheets of miliolite occur on both the sides of
these streams, forming cliffy outcrops. The thickness of

miliolite is observed to increase from a few cm at lower
altitudes to as much as 2 to & m at higher altitudes, At
higher levels, the sheet miiioliteé abut against.the x*g‘cky
slopes and form as moderately sized windward face ohstacle
deposits (Plate IV.15). Similar exposures are again
encountered in the south and southwest flowing streams located
about 3 km nor'éhuaat of Kotadi.

Between Kotadi and Poldiya, large sized miliolite
accumilations are geen to‘occupy hellows‘on the windward and
Legward slopes of 197 m high hill renge. Here also the . \
deposits are seen extending towards the low ground and aradually
merging into horizontally bedded sheet mlliolites. The
vertical cutting of these sheet deposits by Vengdl river has
given rise to 3 to &m thici: benks of miliolite (Plate IV.16).

Near Nangrecha village a very interesting expésure of
miliolite, about & km long is observed to occur on both the
banks of Vengdli river. Here the constituents are somewhat

coarser in nature and show very well developed dune



of

Plite. yy.f-JL5

Thin veneors facing the windward obstacle
deposits (Loc* V ot Poldiya village)

Plata \6

Sheet miliolite deposits showing cliffy

onks Iin the vengadi river section
Loo: ¥ of Poldiya)



crossebeddings with numerous iﬁtercalations of coarse
fluvial materiel. This interbedding of aeovlian layers

with gravelly beds could be considered comparable with what
Glennie (1970) has described as "wadis and desert fluviatile
sediments", Theae»aré a very good indication of the
alternating dry and wet phase during the deposition of
miliolite.( The presence of gravelly beds points to the
rapid flow of water due to flash flooding concomitant with
concentration of pebbles during the wet phase; the crosse
bedding is indicative of a dry phase during which the aeclian
transportation of miliolitic sands took place (Plate IV.17).
Another very interesting structure which is observed in this
miliolite outcrop is that of planteroot moulds. Glennie &
Evamy (1968) have used the tefm tdikeka® for this type of
structure, and have stated that “the'few small burrows must

noﬁ be cohfugsed with similar phenomena occurring in, say,
estuarine sands and formed by burrowing animalsg®", On going
avay from the banks, this sheet is seen extending for a few
metres and there gradually thinning out, merging into the
rocky pedeplain (Plate IV.18). “

Occurrence of sgheet miliolite is observed at Ratadia
Nana, along the left banks of Khallkawali Nadi, a tributary of
Kharod Nadi., Here also the miliolite fprms a cliffy bank
of 3 to 4 m thick; 1t gradually thins out after a few
hundred metres in the downstream direction (Plate IV,19).



Plate JY* 17

kodge-type cross beddings and gravally
laminations in the sheet miliolites

in the vongdl river section

(hoes HE ot Nangrecha village)

£late V> 1E

Cliffy milloilto deposits merging
with rocky pedeplain (Loc* Vengadi

river noar Nangrecha village)



Plato IV. 19

Miliolite showing cliffy banks in

Khadkavail river section
(Loc* Near Katadia Nana village)
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Near Gonlasar Mota and Aéémhia Nana villages, on the
left bank of river Rukmavati, semiecongolidated miliclite
deposits of about a metre thickness is seen resting on the
lateritic rocks. These horizontale-looking sheet deposits,
on a careful observation show cross~laminations (Plate IV,20).

Block VI : Waramseda-MadhaparsWadasar~Godpar expssures

_ These miliolite outcrops are located further north of
‘the above group of exposures, Near Devpar, 9 km NE of
Poldiya, the miliolite ‘is seen to occur as large sigzed
windward face deposits, occupying the hdllows and depression
on the southern and western slopes of the trappean 274 m and
227 n (Bhopha Dongar) high hills (Plate IV.21). These dune
deposits show a well defined wedge-type current-bedding, with
overall steep foreget dip varying from 20¢ Ato 25%, These
deposits contain angular pebbles and fragments of trap,
obviously representing the scree debris fallen from the hill -
. top into the bedding surface of the deposit on the lower slopes.
(Plate IV.22), As usual, the base of these dunes which form

sheets has been dissected by a number of seasonal streams.

A few km north of Bhopha Dongar (227 m), in the
vicinlty of Varamseda village scattered exposures of -
miliclites are encountered on the southern as well as
northern slopes of trap hill of Nana Dongar (433 m); these



plata iy*...2g

Field photograph showing cioes

stratification in_sheet deposits .
(Loc* hukmavati river near Asatrbia
Nana)

Plata *V« *1

Quarry face section of windward

((*Ieposit}s1 showingl cross stratification
toe* Bhopha Hongar)



Plate, TY.t-22

Prescnc© of trap fragments in
obstacle deposits (I>oc* Miliollte

ftrsrry, Bhopha Dongox)
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depostts support a few workable quarries (Plate IV.23).
The foot-hill areas of this hill algo are covered with
thin sheets of miliolite. |

About 2 km SV of Madhapar and 6 km E of Waramseda
the hollows on the southern, southwestern and northwestern
glopes of 348 m high trappean hill (Dhrubya Dongai‘) have
~ been occupied by large size miliolite deposits. The
windward face obstacle deposita show well developed
wedge=type currentebedding with foreset dip ranging from
20° tp 30, The lower margin of this deposit also shows
the occurrence of sheet miliolites (which is at the
altitude of almost 200 m above MiS.L.). On the
northeastern side of the kill, facing the saddle opening
miliolites occur as lweward face deposits (Plate IV, )
24 & 25). The northern foot of the hill is
Characterised by the occurrence of thin sheet
miliclites.

In the tributaries of Rukmaveti river, near
Wadasar and Godpar villages, about a metre thick
horizontally bedded miliolite deposits is seen to
occurs Thig deposit is impure and contain pebbly
layer at 1ts lower portiom.’ -



tOato.,1Y.S.JS3

Loewsrd riliollto deposits showing
tabular dune bedding (Loo* Nana

iJonpar near Warar'scdn village)

Field nhotograph showing a slip-face
booU nn'tos (Loo* Dhrubya Donpar

near Madhapar)
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21ate.n*.£3.

Slip taco cdlioJdife deposits facing saddle
opesing in Dbxubya Oongu U<oo» SV ot
f adliapar village)
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Block VII: Bhuij-Mandvi Road-Mankuvaegumrasar exposures

These are the northern extension of Wadasar- Godpar
deposits and rests on the northern slopes of the Samtiya
Dongar (293 m) and Chadwa Bongar and also on the southern
slopes of 258 m high hill., The various E-W hill ranges of
these Dongars are made up of Jurassic rocks. The miliolites
o¢cupy the hollows and notches formed prior to miliolite
deposition. Most of the quarries are situated on both side
5£ the west flowing streams that Jjolns the waridhay Talav and
elso on the southern slope of the 258 m high EeW trending
nill, A1l these deposits have been described as Bhuj=Mandvi
road exposures ag they are located on either side of the

Bhuj-lendvi road,

The BhuJ~Mandvl road cuts, across the valley-fill sheet
miliolites in Wandhay Talav and provides very good sections
wherein the deposits on the elther side, forg clLiffy barnks.
These deposits contain the angular fragments of older rocks.
Aedlign wedge-type cross-beddings with high angle of foreset
(20-25¢) are very well developed in these deposits. Here .
thé sheets of miliolite are very thick and seen to occur at-
léast at two different levels, resting on the pre-miliolite
rocky terraces situated to the southern side of the EeW’
trending 258 m high hill (Plate IV.26), The deposit on the
upper terrace is thicker (15-20 m) than the Lower one and
the former merges into obstacle deposits against the southern






glope of the above hill and supports a few qparﬁiea of
congiderable pizes. (Plate IV. 27); The lower terrace -
deposit is about 2 m in’thickness and thing out in upatréam
end downstream direction., Numerous windward face accumilate
ions of miliolite are also seen to0 occupy the hollows and
depressions excavated by rain water on the southwestern
slopes of this hill range. These large sized triangular
windward obstacle deposits provide’a good qnality‘buibding
material and supports number of quarries. The quarry faces
. show truncated éedlian cross stratification with foreset
dips ranging from 20¢ to 30*. In general, each cross set
dips towards SW. At the Junction of each set of beddings,
the wind=borme ripples are seen to occur (Plate 1V, 25).
The scattered outcrops of miliolites are also begn to occupy
the hollows and notches on the northern and southern slopes
of Samtiya and Chadwa Dongar. These deposits are moderate
to large in size and are characterised by truncated dune
crosg-~beddings. The lower margin of these exposures are
marked by sheet deposite occurring as cliffy outcrops on
elther side of the streams originated from these hill
ranges. Practically all the hill gaps and intermontane
areas aré seen filled with the dunal material,

Near Maenkua ﬁillage, 12 km WsSW of BhuJ city, sheets
of about a metre thick miliolites are seen to occur on both
the ‘banks of Ratiya Nala.
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1Y» 28

Quarry face section of an obstacle
dune with wind-born© ripples at the

Junction of each eat of bedding
\I<oc* Bhuj-liendvi oad)
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All along the southern, southeastern and ﬁortheastetn
glopes of 249 m, 353 m, 209 m and 344 m isolated trappean
hills located to the NW and NE of Sumragar village, moderat~
ely sized miliolite are seen to have accumilated as windward
and leeward face deéoaits (Plate IV, 29). In the main
Supmrasar quarry miliolite is cross stratified, the lower
strata is éfeeply dipping whereas the upper one is gentle
(Plate I¥., 30). This exposure contain numerous angular
fragments of Trap rolled down from the hill fop and embedded

: wifhin it (Plate IV. 31). As usual these deposits also
occupy the topographic hollows and extend to the base of
the hill as sheet miliolite. Aeolian material is wnot ey
*wwaéposited on the slopes, but appear to have spread over the
surrounding low ground all around the hill as thin sheets.
The seasonal streamlets (tributary of Bharod Nadi) that flow
| south-eastward iﬁ the ground between 353 m and 249 m high
‘hilIAhave’dissected fhese deposits, forming miliolite banks.

Block VIII s Medisar-Jhura-pPalanpur exposures

In the areas surrounding Medisar, 8 km north of
Sumrasar, numerous small and scatiered exposures of miliolites
occﬁpying the heart of hilly terrain and the low lylng areas
are récorded. They rest over the Bbuj Sandstone, and are
almogt horizontally bedded with 1 to 2 m thickness (Plate
IV.e 32)« 7The vertical cutting of such exposures by the

tributaries of Nirona river has given Iise to siteep terraced
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Field pibiotograr-h ehowlng obstacle
deposits (windward and Leeward type)

neax Suraaxaaax Village*

Closer of Surarusax niliollte
Mtaxxy shoving variable dip*.



Plfiteiy.f.. 01

Presence of trap fragments embedded in
ndliolitos (l«c* Sumarasar Quarry)

Plate iVf

Subhoriaontally bedded sheet milioiltea at
the base of the hilly terrain U-oo« hedisar
village)
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banks of miliolite. On the hill slopes, they form small
obstacle dunes of windward and leeward sides, The windward

face deposits are relatively coarser and more in nurber than

the finer leeward ones..

Near the northernmost fringe of the Kutch and the southern
mo8t fringe of the Banni, the milioclite deposits occupy
- relatively large areas in the Northern Hilly Range. lMajority
of these deposits are situated south of Jhura and Palenpur
. village and occur either as windward and leeward face
:obstacle deposiis or as sub~horizontally bedded shaet
deposits, The miliolite deposite at these lLocalitles are

obgerved to rest over Jurassic rocks,

About 1.5 km south of Palanpur village, the miliolite
deposits form the western extension of Jhura outcrops and
occur all along the northern foot of 237 m, 298 m and 147 m
hills, especially in the ephemeral streanlet courses
originating from these hills. These slipface deposits are
characterlsed by tabular planar dune bedding showing a
gentle foreset dip of about 10° towards N (Plate IV. 33),
They extend northward towards the lowground (Banni plains)
ag sheel deposits which gradually thin out northward. I%
is interesting to observe that these depbsita have been
covered by 1 to 2 m thick.layer of the scree material

derived from the older rocks.

The miliolite exposuraé at the southern part of Jhura
village are interesting from the point of view of thelr mode
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Slip-fac® deposits showing tabulae
planax bedding (LocJ 1*5 Km S of

Palanpux village}
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of occurrences These occur almost at the eaote:n end of

the E«W trending ridge as obstaale dunes and sub«horizontelly
bedded sheet deposits (Plate IV.34), Rere the sheet

deposits are conspicucusly developed and restricted mostly
t6 the left bank of the north flowing Kaile river and on the
bath the banks of the various seagonal streanlets that flow

down from the ‘eastern slopes of 277 m hill and autting the
left bank of this river.

. Miliclites on the baﬁks of Kalla river a;d its
tributary gives a clear picture of the modes of occurrence
of various tyées of sheet deposits. VSheet miliolite at this
locélity shows an altitude range between 40 fo 80 m‘abave
MeS.Ls at Kaila river bank and at the base of the 227 m hill
respectively., These sub~horizontally bedded sheet
miliolites form steep clLiffy banks of about 6 to 8 m thick
showing alternate fine ané coarse lamingse with an 1mpéﬁcept1ble
dip of 2% to 5% due NE, and are seen resting over an.dlder
pebbly alluvial material which contains the boulders and
pebbles of Mesozolc rocks (Plate IVe35). A typical miliolite
exposure is observed to occur at the point where the left
bank of the Kalla river cut by a tributary; here the
horizontal layer is resting on the steeply dipping miolilite
(Plate IV.36). The lower dipping strata comprises tabular
planar dune bedding, whereas horizontal beds probably form

flat surfaces bounding ¢ross-strata sets, a feature similar



Plate. 1Yr...3»

Hotiaontallf bedded sheet deposits
showing cliffy banks (Loo* alla

river, 2*5 km S ot Jhura village)

Plata IVV. 36

4 closer view of milliolltes showing
a) lower oross bedded strata and
) upper horison tally bedded sheets
rLoc* ‘Tributary of Kalla river)
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to the dune structure described by Mckee (1966). The

northeastern and eastern slopes of 124 m and 160 m hills
located at the left bank of Kaila river show good slipeface

miliolite deposits, These are small in size and comprise
tabular planar dune beds whose laminae dip at angles of

15¢ to 20° due NE, Prominent large sized wind-ward
obstacle dunes resting over the Kaila river sheet miliolite,
is recorded in fhe hollows and gullies on the aoufhem slopes ‘
of 120 m hill, These show well developed tabular dune
beddings with foreset dip ranging from 20-25°. (Plate IV.37).
Practically in all the gullies and depression on the
northern slopes of the E-¥ trending Jhura hill range
miliolite is observed to occur as leeward deposits (PlLate

iv. 385. Along the base of these hill ranges these deposits

~ oceur as sheets with gentle dips towards northe.

'Block IX 3 Kera-liadli-Sanatorium exposures

From Kera in the west upto Wadlii in the east thin
vencers of miliolite are sporadically seen to occur all
along the E-W trending Jurassic hills. Near Kera on the
twé flanks of the Nagvanti river almost horizontelly bedded
miliolite sheets of about  m thick are recorded. Away
from the river bank no miliolite is encountered. These
deposits are impure and ful‘.'t of layers of cobbles and
pebbles derived from older ’rocks, and are loosely compacted.



Plate TY», 17

Windward obstacle deposits of the Main
Jhuxa Quarry showing planar dune bcddnp

Plata 1VF TP

Thin veneers of slip-face deposits
of Jhura hills overlooking *Banni*”
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On the bank of Bhukhi river near the village Jambudi a %
metre thick millolite sheet is seen resting over Bhuj
sandstone (Plate 1V.39). Similarly 2 km west of Wadlli on
the northern and gouthern slopes of 225 m hills, slip-~face
and windward face depoaits are observed (Plate IV.40).

Thin sheets of millolite are alse found on the flanks of
Ruparel, Lerakh and Bhukhi rivers (Plate IV.41). These
deposits show an altitude of about 70 m above M.S,L. with
:-varying thicknesses, but not excéedi.ng 3 ms¢ The 349 m

" (Khatrod Hill) and 225 m, 220 m, 198 m E-W Jurassic hill
ranges, are characterised by the obstacle deposits, comprising
the material dumped on tk}e windward and leeward slopes.

These dunes merge into sheets ranging from few cm t0 1% m in
thickness. Altitudewise, these dunes are restricted upto

180 m, whereas the sheet deposits are at 120 m altitude above
MaSeLe

About 11 km SSW of Bhuj city, occurrences of sheet
miliolites are recorded 2 km NE of the Sanatorium village.
Here about 2 m thick friable miliolites, are seen capping
three .flaf topped small isolated hillocks of almost
horizoptally bedded BhuJ sandstone, the deposition having
been b.fought about by the breek in wind velocity by the

higher hill ranges to the NE and SW (Plate IV.42)s The
altitude of these occurrences is around 240 m above the



Plate IV.* 32

Thin sheets of millolite on Blxikhi river
bank (Loc* Near Xir~budi Village)

Plate EVt. fr°

Quarry face of a slip-face deposit
shoving planar dune bedding (Loot V

of Vadli village)



Plate

Sheet mlUolltes fToiroicliffy hacks
(Loc* Uzakh HIfer section neax

village VadU)

Plate. 1yr. ,ta

MITlolites capEing the flat**topped
hills (Loo* 2 km NW of Sanatorium
vil
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MeS.Les From a distance these appear to be made up of
horizontal layers, but on a closer examination planar
aeollan cross~bedding sets are distinctly observed that
dip gently (2¢ to 5°) due N (Plate IV,43),

About 1 km sbuth of sapatormm village, in a sxizail
south flowing stream that meets Nagvanti river, the miliolite
accumilations are again recorded. These deposits are about
3 m thick, occupying the hollows provided by the south flowing
-streams, and extend in downstream direction as sheet deposits,
The later carving of these sheet deposits by rain waier, oo
has given rise to vertical banks (Plate IV.44). These deposits
on both the sides of the river apparently look horizontal

but on a careful observation they show gentle downstream dkp
of 5 to 10°.

Blogk X t LereLakhandeBhujia Hill exposureg

15 km SE of BhuJ city around Ler village, the
ocourrences of miliolite rock are observed to rest over the
older Jurassics. The hilly terrain to the immedlate S, SW
and SE of this village is marked by numerous miliolite
occurrences. To the SW of the village, the hollows on the
sauthei;n and the northern slopes of the two E—\«{ trending
parallel ridges (262 m, 225 m and 263 m), separated by ‘
Gunavari Nadl; a seasonal tributary of Dharawa Nadl, are seen
filled with wind=borne miliolitic sands (Plate IV,45).



Plata 1y, f.A3

A closet view of Sanatorium millollto
exposures shoving cross bedding

PIfItFt. jy-.Afr

Sheet millollte occupying the tonogranhie
depxosaiooal areas (l-oc* 1 km S of

Sanatorium village)
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Plate yVfl.,&3

Vindwaxd deposits cut by local atxean
(Gunawaxl Nadi) giving Xxise to cliffy
banka \Loc* SV of Lex village)
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In most of the occurrences, aeclian cross beddingé are

well developed; the accumulations aré moderately thick

and support a few small quarries, These miliolite exposures
i1deally show the gradusl merging of the triangular steeply
dipping accumilations into almost horizontal sheet depositis
at thelr base extending over the low ground (Plate IV,46).
The sheets are of the order of a metre or two in thickness
with gentle dips (2%=5%) due ﬁ. and are as usual dissected
by the channels of local ephemeral streams that flow at the
‘base of these ridges (Plate IV.47).

To the ESE of Ler, another cluster of dunes are
encountered on the northern and southern slopes of the .
Khatrod range (349 m)s Near the western end of this ridge
(3 km SE of. the village) an interest.tizg aeolian phenomenon
is observed on the leeward side of the hill, Here the clder
rocks are dipping gently due south and the slope of the
ground coincides with the dip of the strata. On account of -
the gentleness of the southern slope the aeclian material
has completely blown over across the ridge to the northern
slopes and has accumulated as slip-i‘a;:e deposite., 4B a
resul © their windward counterparts accumilations have not
devel oped.

6 km north of Ler village and 11 km east of Bhu,j city,
near Lakhand village, miliolite rocks are extensively



Pint* 1IV. 46

Slip-face mlllolite deposits with gently
dipping strata (Loot SW of Lex village;

Plate yr* 47

Sheet rilielite shewing cliffy banks
(Loc* Lot village)
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encountered in the terrain bounded by the E«W trending
ridge (190 m) and two NW-SE aligned hills (257 m and 190 x_n).
The intervening areas are seen to comprise sheet deposits.
The Pur Nadi that flows from SE to NW has carved out such
é.ccumulations and :form a very distinct cliffs of gheet
miliolites of about 4 to 5 m thick. (Plate IV.48), These
sheets are more or leas horizontal, but show an almost |
negligible dip of 2 4o 5° due NE, It is observed that the
miliolite material rests over a 2 m thick unconsolidated
palaeosoll that overlles the Bhuj) sandstone. These deposits
4o not show uniform thickness along the river bank, after a
kilometre or so tf;ey taper out, The hills 257 m and 188 my
that mark the northern limit of such sheet millolites are

" geen to support both windward and slip-face dunes on thelr
slopes. In most windward dune occurrences aeollian crosse
beddings are well developed.

Further N&, about 6 km from Lakhand, another occurrence
of miliolite is secen along the southern sglope of the’ h:ul
(230 m), occupying the topogrephic hollows and gully
depressions. These occurrences idealiy show wedge=~type
dross-beddings. All these exposures show an altitude range
between 90 m and 160 m above M,S.L,

Just to the southeast of Bhuj city, miliolite occurs’
on the southern slopes of the crescent sheped Bhujie hill.



“lata iv.t. ™8

Miliolites losting over palaeotole
(Loc* Put rivet section near Lakhand

village)
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Here it forms a typical windward obstacle dunes resting over
the basalts. The concave (sbuthem) slope is characterised

by at least 6 gullies or hollows which have provided sites

for windward miliolite accumilations (Plate IV,49). These
deposits are small in size, their upper and lower limits

fall within an altitude rangé_ of 160 m and 120 m respectively.
No ’m:!.llol;ttea are encountered on the northemn slope of this
hill,

Block XI 3 Habo Hill exposures

These comprises ithe northeastern extension of Lere
Lakhand exposures and form the northernmost limit of miliolites
of Mainland Kutch., The exposures occupy an extensive E~W
linear tract bounded by Habo hills in the north and small
hill ranges lying to the south of Jikadi, Baladia and Habai
villages. In fact, in terms of linear extent and number of
outcrops, this group 1s one' of the largest one and include
both‘the obstacle varieties and also the sheet deposits.

They rest over the hill slopes and the intervening broad

valley of the Kaswall Nadi, The leeward miliolite accumulations
are encounteredf on time northern slopes of small hill range

with peaks 171 m and 172 m located south of Jikadi and Baladia
village. These deposits are fairly large in size, resting over
Jurassic rocks and exhibit planar dune bedding showing 25¢

to 30° foreset dips due ENE, |
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£lataJJLaJft

Panoramic view of Bhnjia hill with

occwrrenc™? of mlliolitea_on the
southern slope (I*oc« Bhujia Hill)
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On the gently sloping southern flank of theAHabo

nill (Jurassic), miliclite deposits, occupy almost all the
hollows and gulllies excavated by the seasonal streams flowing J
southward down the slope (Plate IV,50), These deposits are
characterised by alternate fine and coarse laminae (Plate
IVa51). These deposits occur at an altitude of upto 220 m
above M.S.L. and ghow planar dune beddings with a genile foreset
dip ranging from 5* to 10* (Plate IV.52).

, All these windward and leeward (slip-face) deposits
gradually extend to the foothill pedeplain between the two
hill ranges forming an almost horizontal sheet deposit . The
Kaswall Nadl end its tributaries that originate in the westerﬁ
part near the village Jikadi and flows NE towards the Banni
plains have dissected these sheet deposits giving rise to

2 to 3 m high cliffs of miliolite (Plate IV,53), These sheet
deposits in this part of the terrain occur at an eltitude of
about 60=80 m above MsSdle

Block XII s BhachaueAnjar exposures

‘ These form the easternmost 1imlt of the miliclite .
exposures of the Kutch Malinland, Miliolite occurrences are
recordé‘d from Chirai Moti 8 km SW of Bhachau towards Anjar.
They comprise wind blown accuimlation resting ageinst en
obstacle provided by a triangu;ar and SW facing topggraphic
hollow (Plate IV,54). The miliolites are almost horizontal,
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Plate *Yt 51

Vinchiard KtlllolitG dopesita of Hobo
showing alternate fine and coarse

£latc *v. ¢?

Habc hill ralliolites showing tabula:
planer dune boddlng«
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Plato ivf. 53

Sheet tailiolite showing cliffy banks
in Kaewall River (Loc« Jikodi village;

Hlato M

Sub-horisen tally bedded rciliolite denosite

showing alternate fine and coarse la< Inae*
(Loo* hirai Met! village)
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1 to 2 m thick with very gentle dips (2¢ to’5°) due SW. This'
exposure is significant in the sense’ that it occurs almost
uniterruptedly for about 1.5 km in a NeS direction, which

on the map 1s seen to be just above“BO m contour line. The
other striking feature is that it shows a distinct lamination
o£~§lternating—shelly and suberounded pplished coarse quartz
grains, whic@ is indicative of deposits of éhese materiél by
winds of varying veloc;tigs, an aeolian process invoked by
Glennie (1970).

H

Another 1ntefesting miliolite occurrence is recorded near
Sapeda, 8 km from Anjar, on Anjar-Bhuj road. Here it is seen
Yo form an elongated NE=-SW trending longitudinal dune, cut by
the road. Obviously, the miliolite material has been
transported from the southwest by strong winds and dumped at
this locality. The miliolite rock here shows a crude sub-
horizontal layering. The térrain around this exposure is
covered with recently blown qpartzose sands, The possibility
of southward extension of’ miliolite beneath the blown sands
towards the present day coastgof Kutch Mainland can not be

T4

rul eg -out,



