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Present work includes identiBcation of lithofacies and reconstruction of depositional environments
including controls of tectonics, and energy condition of the medium on sedimentation pattern of alluvial
deposits of Purna basin, central India. The basin exhibits good development of dominantly arenoargillaceous sediments along with restricted occurrences of boulder-pebbly lithounits, covering together
an area of 6,522 km2. These sediments are also characterized by preservation of various calcrete
morphotypes, vertebrate remains and Youngest Toba TuA (YTT) ash in certain stratigraphic units.
The work is based on detailed Beld and lithological studies of 20 river-cut sections exposed along the
course of Purna river, representing entire alluvial deposits in both vertical and lateral proBles. Three
lithofacies associations have been identiBed, i.e., (1) gravelly facies association (FA-1), (2) sandy facies
association (FA-2) and, (3) silty-clayey facies association (FA-3). These associations consist of total
10 lithofacies distributed as: (i) matrix supported massive gravelly (Gmm) facies, (ii) matrix supported
gravelly (Gmg) facies, (iii) horizontally stratiBed gravelly (Gh) facies, (iv) planar stratiBed gravelly
(Gp) facies (FA-1), (v) horizontal sandy (Sh) facies, (vi) planar cross stratiBed sandy (Sp) facies,
(vii) low angle cross bedded sandy (Sl) facies, (viii) massive sandy (Sm) facies (FA-2), (ix) laminated
sandy (Fl) facies, and (x) palaeosol (P) facies (FA-3). Various architectural elements have also been
identiBed. Based on lateral and vertical proBling of the lithofacies architecture, it is interpreted that
gravel dominated facies in the mountainous region of the basin area are deposited by medium to high
energy debris Cow,whereas sandy and silty-clayey facies in the plain area are because of saltation and
suspension modes of deposition under medium to low energy condition of depositing medium. The
tectonic and topographical controls are well reCected on the sedimentation pattern and the same has
been illustrated by proposing a model. Discussions along with the model have also been made on the
progressive development of bazada or, pediment zone along the northern margin of the basin marked by
the foothills of Satpura mountain ranges.
Keywords. Lithofacies; depositional environment; Quaternary; sedimentation pattern; Purna basin;
alluvial deposit.
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1. Introduction
Lithology, tectonics and climate are considered as
significant factors having control over the nature
and pattern of Cuvial deposition (Reineck and
Singh 1980; Evan 1991; Miall 1996). Fluvial sediments are characterized by peculiar lithofacies and
their architectural set-up in vertical column that
can be differentiated on the basis of their grain
parameters, sedimentary structures and lithological set-up. Broadly, the Cuvial deposits consist of
alluvial fan, river channel and Cood plain
sediments.
The east–west trending Purna alluvial basin
(20°350 –21°260 N; 76°100 –77°490 E) constitutes an
area of about 6,522 km2 in central India. The
alluvial deposit is represented mainly by arenoargillaceous sediments along with pebbly-conglomerate lithounits restricted in the northern part
(Tiwari et al. 2010; Srivastava and Kale 2018).
Minor amount of calcretes, however, with diversiBed morphotypes having selective preservations in
the vertical proBles have been reported showing
arid to semi-arid climate (Srivastava and Bansod
2019). Tiwari et al. (1996, 2010) have made initial
attempt for lithostratigraphic classiBcation and
also made minor remarks on their depositional
environments, i.e., lacustrine, alluvial fan and Cood
plain on the basis of limited Beld data. Chakraborty and Roy (2007) interpreted debris Cow mode
of sediment transport that is based only on the
study of three nearby alluvial exposures in the
eastern part of the basin. Recently, Srivastava and
Singh (2019a, b) investigated ash-bearing successions of six localities of the basin area and discussed
about the nature of Youngest Toba TuA (YTT) ash
and their preservational aspects. The status of
work done to establish depositional setting of the
basin for alluvial sediments is preliminary and
inadequate, despite having good scope and significance in both local and regional geological framework. The basin in reference manifests various
tectonic activities that might have aAected the
sedimentation pattern (Ravishankar 1987).
The significance of present study also lies with
the fact that two other coeval alluvial basins, viz.,
Tapi and Narmada of central India, lying in the
vicinity of Purna, depicting almost similar tectonic
and depositional set-up, may provide a regional
picture of Cuvial set-up, climatic conditions, faunal
and vegetational scenario in central India during
Quaternary period. However, only Narmada basin
bears scientiBc documentation for various aspects,
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whereas, the Tapi basin is almost untouched. The
Purna basin do have some reports, but limited to
general comments lacking proper detailing or
localized in nature (Tiwari et al. 1996, 2010;
Chakraborty and Roy 2007). In the present study,
an attempt has been made to reconstruct the
depositional set-up of the alluvial deposits in entire
basin area and their pattern in both lateral and
vertical proBles. The work is based on the identiBcation of various lithofacies and their architectural set-up in vertical lithocolumns exposed at 20
different localities at close intervals along Purna
river channel (Bgure 1). Discussions have also been
made on nature and conBguration of basin and
controls of tectonics and altitude on sedimentation
pattern. Models have been proposed showing various developmental stages of depositional set-up,
and development of bazada or piedmont zone. The
work is significant as it provides a regional picture
about the tectono-sedimentary set-up of lower
Pleistocene to Holocene sediments of the Purna
alluvial basin, added with a scope for regional
correlation of the same with coeval deposits of
other river basins of central India in the light of
precise satellite data.

2. Study area
2.1 Drainage pattern and geological set-up
The Purna alluvial basin constitutes the central
part of homonymous river basin that has been
demarcated on the basin of 1st order tributaries of
Purna river, a major tributary of Tapi. Total
catchment area of the river basin is 18,514 km2
(Kale 2009). The northern part of the basin is
marked by Satpura hills of Deccan basalt, whereas,
southern by basaltic plateau and Ajanta hills. Initially, the river Cow is roughly SSW for a distance
of about 110 km that further takes an abrupt turn
towards the west and continues for 160 km till the
conCuence with Tapti river (Kale 2009). The main
channel has 20 major tributaries divisible roughly
into north Cowing and south Cowing. The Pedhi,
Sapan, Chandrabhaga, Shahanur, Bordi, Widrupa
and Wan tributaries, lying in the north of main
channel, are roughly south Cowing, whereas Uma,
Katepurna, Murna, Mun, Ghan, Biswa, Amar and
Nalganga, marked by north Cow, lie in the basin
area towards the south of the main channel.
Tiwari et al. (2010) classiBed the alluvial
deposit into four formations, viz., (i) Vaghoi
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Figure 1. Geological map of the Purna river basin showing the localities under investigation. Insets in the left show the
geographical position of the study area in India and Maharashtra, respectively.

Formation, (ii) Kodori Formation, (iii) Kural
Formation, and (iv) Purna Formation. The
Vaghoi Formation of Lower Pleistocene age is
represented by reddish yellowish-brown, highly
calciBed, massive to laminated silty-clay of 2–5 m
thickness. The overlying 10–12 m thick, Kodori
Formation of Upper Pleistocene age, consists of
yellowish to grayish-brown, thinly laminated, Bne
sandy to silt-clay. It also hosts Toba volcanic ash
in the form of pockets, lenticles and thin discontinued beds. It is succeeded by the Holocene
Kural Formation represented by light gray to
brown, thinly bedded, medium to coarse sand to
silty-clay having calciBcation. The recent deposits
of Purna Formation are marked by accumulation
of sediments along the river coarse, consisting of
pebbles, Bne to course sand and medium silt size
sediments.
In general, the alluvial deposit of the basin
area is dominantly areno-argillaceous in nature
along with good representation of conglomeratepebbly lithounits in the northern part (Srivastava and Kale 2018). Calcretes in minor quantity
but with diversiBed morphotypes are present in
almost entire column that may show a lithological control (Srivastava and Bansod 2019; Srivastava et al. 2019). Preservations of volcanic
ash belonging to YTT episode (Srivastava and
Singh 2019a, b) and vertebrate remains of large
mammals have also been noticed in selected
lithounits.

3. Studied lithosections
Our detailed study of alluvial deposits at various
locations, pertaining to the lithological architecture of the sediment columns, indicates two different set-ups in vertical proBles (Bgure 2). It is
because of topographic variations, changes in
river dynamics and nature of the discharged sediments through depositing medium. Accordingly,
the lithological set-ups of the deposits have been
categorized into two, i.e., (i) in mountainous
region, and (ii) in plain region. The Brst category
includes the successions lying along the
NNE–SSW course of the river, Cowing through
low to medium altitude, basaltic terrain of the
Satpura foothills, viz., Vishroli (19 m), Brahmanwada Thadi (22 m), Deurwada (28 m), Kodori
(17 m), Kural (19 m), and Masod (20 m)
(Bgure 2). Successions of these localities are
characterized by boulder-pebbly beds that show a
decreasing trend in their quantitative representation with decreasing slope gradient of the terrain. Broadly, these successions consist of three
different lithounits having variable thicknesses,
i.e., (i) boulder-pebbly lithounit, (ii) sandy-gravelly lithounit and, (iii) silty-clayey lithounits. The
boulder-pebbly lithounits, ranging from 2 to 5 m
in thickness, are marked by rounded to subrounded basaltic clasts which are supported by
gravel to coarse sand matrix. Good development
of these lithounits is noticed at Brahmanwada
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Figure 2. Comparative view of the lithological set-up of alluvial columns exposed at different localities of the Purna alluvial
basin.
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Thadi and Deurwada localities. Gravelly lithounits with minor amount of boulders and pebbles
occur repeatedly in all the lithocolumns and constitute significant part of the same. Silt and clay
dominated Bne-grained lithounits are restricted at
lower 2–3 m part of the successions. These are
characterized by reddish to yellowish-brown,
massive to feebly laminated, loosely-packed beds
having preservations of abundant remains of plant
and insect activities. This lithounit is missing at
Vishroli locality in the extreme north where
boulder-pebbly bed is developed over basaltic
basement with sharp contact. Laminated, siltyclayey lithounits also occur in the middle and
upper parts of various columns, however, devoid
of biological activities.
The lithological set-up of the alluvial deposit
in plain area is characterized by the domination
of areno-argillaceous sediments in the lithocolumns. The same is evident by the comparative study of the successions exposed at 14
different locations, lying along the east-west
trending course of Purna river, viz., Asegaon (17
m), Kholapur (15 m), Pingla (14 m), Takli
Purna (21 m), Parad (18 m), Ramtirth (15 m),
Wadad (17 m), Kapileshwar (22 m), Gandhigram (23 m), Andura (17 m), Manasgaon (13
m), Bhastan (13 m), Yerli (13 m) and Kalegaon
(12 m) (Bgure 2). These successions are marked
by three major lithounits, i.e., (i) sandy-gravelly
lithounit, (ii) medium to Bne sandy lithounit,
and (iii) silty-clayey lithounit. Occasional
occurrences of boulder-pebbly lithounits have
also been recorded, restricted to the successions
exposed near the conCuence points of Purna
river and its tributaries. Both sandy-gravelly
and silty-clayey lithounits, constituting the
lower parts of various successions, are similar as
of those present along the NNE–SSW course of
the river. However, silty-clayey lithounits in
middle and upper parts of the lithocolumns,
lacking preservations of biological activities,
may show good development attaining the
thickness up to 18 m, e.g., Kapileshwar locality.
Medium to Bne sandy lithounits are mostly
1–3 m thick, Cat bedded with cross- to parallellaminations. Intercalations of coarse sand,
pockets of laminated silt and silty-clay are
common. Preservations of root and nodular
calcretes are also recorded. In general, the successions show a decreasing trend of sand and
increase of silt-clay towards the west, viz.,
Bhastan, Yerli and Kalegaon localities.

4. Methodology
The methodology for sedimentological inputs
includes detailed study of lithological and preservational attributes including colour, grain size,
lithology, bedding structures, contacts etc., of 20
river-cut sections exposed along the main course of
Purna river at the intervals of 10–15 km covering
almost entire stretch of the river. Detailed sedimentary-logs for various lithocolumns studied have
been prepared using standard colours and symbols
for various rock structures. Further step includes
identiBcation and establishment of various lithofacies and architectural elements followed by
interpretation for their respective depositional
environments as per the criteria proposed by Miall
(1978, 1996). Comparisons of various lithofacies,
both in vertical and lateral proBles of the depositional basin have been made to interpret temporal
and spatial variations in depositional set-up.
The boundaries of major river basins of central
India are overlaid on very high resolution satellite
data of Digital Globe in Google Earth set-up. The
regional geological features like faults, shear zones
and lineaments are interpreted and veriBed using
the image interpretation keys/elements. The
structural set-up of Purna, Tapi and Narmada
basins and their relation with the major structural
features in the regional framework are established
and overall trend conBrmed. The basement
topography is drawn and interpreted on the basis
of exploratory bore well lithologs data, whereas,
sediment deposition in chronological order is
depicted graphically. The model for evolution of
alluvial basin and development of sediment pile/
column is generated using ArcScene utility of
ArcGIS 10.6 software. The elevation surfaces are
created by Shuttle Radar Topography Mission
(SRTM) 30 M digital elevation dada.

5. Results
Total 10 facies have been identiBed which are
based on their lithological and depositional attributes as proposed by Miall (1978, 1996). Various
facies identiBed have been further grouped into
three facies associations which are as follows:
I) Gravelly facies association (FA-1)
i) Matrix supported massive gravelly (Gmm)
facies
ii) Matrix supported gravelly (Gmg) facies
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iii) Horizontally stratiBed gravelly (Gh) facies
iv) Planar stratiBed gravelly (Gp) facies
II) Sandy facies association (FA-2)
i) Horizontally bedded sandy (Sh) facies
ii) Planar cross stratiBed sandy (Sp) facies
iii) Low angle cross bedded sandy (Sl) facies
iv) Massive sandy (Sm) facies
III) Silty/clayey facies association (FA-3)
i) Laminated sand (Fl) facies
ii) Palaeosol (P) facies.

5.1 Gravelly facies association (FA-1)
This association includes the facies having domination of gravel including transverse and longitudinal bedforms. The matrix may consist of sand,
silt and clayey materials. This association suggests
high to low strength of debris Cow, minor channels
and lag deposits. It includes four facies, i.e.,
(i) matrix supported massive gravelly (Gmm)
facies, (ii) matrix supported gravelly (Gmg) facies,
(iii) horizontally stratiBed gravelly (Gh) facies, and
(iv) planar stratiBed gravelly (Gp) facies. Details of
various facies are as follows:

5.1.1 Matrix supported massive gravelly (Gmm)
facies
The Gmm facies is mainly represented by matrix
supported, massive gravel that may show weak
grading (Miall 1977, 1985). It is marked with poorly
sorted gravels consisting of abundant rounded to
sub-rounded, cobbles, pebbles and boulders of basalt
ranging from 2 to 15 cm in diameter (Bgure 3A).
The clasts are supported by coarse to medium sandy
to silty matrix (Bgure 3B). Rarely, the facies may
show intercalations of parallel to cross bedded silty
sand of [ 0.5 m thickness (Bgure 3C). This facies is
developed mostly in the eastern part of the basin
and is underlain by the palaeosol and overlain by
silty to sandy lithounits. In the extreme north of the
basin at Wishroli locality, it rests over the Deccan
Trap and lies in alternation with sandy lithofacies,
whereas, at Brahmanwada Thadi, Deurwada,
Masod and Kural localities, it lies over the palaeosol
lithounit (Bgure 3D). The facies is normally 2–6 m
thick, however, at Brahmanwada Thadi locality, it
is quite conspicuous and attains the thickness of
about 10 m.
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5.1.2 Matrix supported gravelly (Gmg) facies
The Gmg facies is characterized by the matrix
support gravel with inverse to normal grading. In
the study area, it is represented by loosely packed,
moderately sorted pebbles that are supported with
Bne sand to silty-clay (Bgure 4A). These pebbles
are rounded to sub-rounded, angular to sub-angular basaltic clasts of 2–15 cm diameter as of the
previous and occasionally shows imbrications. The
facies shows upward decrease in clasts size forming
normal grading along with intercalations of Bne
sand to silty-clay beds (Bgure 4B). The facies is
observed only at Masod locality having thickness of
about 3 m. It is contrasted by underlying Gmm
facies and overlying Fl facies with sharp
boundaries.

5.1.3 Horizontally stratiBed gravelly (Gh) facies
Horizontally stratiBed gravelly (Gh) facies is
differentiable by clast supported, crudely bedded gravel with horizontal beddings and marks
of imbrications. In the basin area, this facies
comprises of boulder to gravel size clasts of 8–10
cm diameter, supported by the matrix of very
coarse sand and granules along with thin to
thick horizontal stratiBcations. The clasts are
mostly sub-rounded to sub-angular in shape and
moderately sorted in nature (Bgure 5A). This
facies is well developed at Deurwada locality
and represented by ca. 6 m thick column of
poorly imbricated, ill sorted gravel which is
supported by sandy-silty matrix (Bgure 5B). It
is underlain by palaeosol (P) facies and overlain
by sandy (Sm) facies.

5.1.4 Planar cross stratiBed gravelly (Gp) facies
Planar cross stratiBed gravelly (Gp) facies is
marked with stratiBed gravel unit with planar
cross beddings. The facies consists dominantly of
moderate to well sorted clasts of 2–8 cm diameter. It exhibits parallel and cross beddings having
foreset thickness of 0.3–0.6 cm and dip of
15°–20°. Sandy matrix is hard with ferruginous
and calcareous cements. The facies is normally
underlain by palaeosol, whereas, laminated sandy
to silty-clay overlies the same with sharp
boundary. It is recorded at Kodori, Takli Purna,
Parad, Wadad, and Kapileshwar localities having
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Figure 3. Photographs showing matrix supported gravelly (Gmm) facies: (A) Alternations of rounded to sub-rounded, poorly
sorted boulder-pebbly lithounit with silty sand at Wishroli locality, (B) close view of the loosely packed Gmm lithofacies showing
weak grading of clasts of various dimensions supported by sandy to silty matrix at Brahmanwada Thadi locality,
(C) intercalations of parallel to cross bedded silty-sand in the Gmm facies at the Brahmanwada Thadi locality, and (D) a
view of the Masod section showing P, Gmm and Fl facies in the stratigraphic order.

thickness of 2–3 m. At Takli Purna locality, it is
well developed and represented by 2 m thick
lithounit having vast lateral extension (Bgure 6A),
whereas, exhibits scattered and patchy occurrences at Parad (Bgure 6B), Wadad and
Kapileshwar localities. At Kapileshwar locality,
preservations of vertebrate remains and bivalves
are also recorded, whereas, at Parad, it is marked
with vertebrate remains and small cylindrical
burrows (Bgure 6B; inset).

5.2 Sandy facies association (FA-2)
This facies association is characterized by the
dominance of massive to laminated sandy units
with minor pebbles. Planar bedding, cross beddings
and trough cross beddings are common features.
Depositional attributes are mainly represented by
transverse, linguoid bedforms (2D and 3D dunes),
antidunes, scour Blls and sediment gravity Cow.
Total four facies, viz., (i) horizontal bedded sandy
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Figure 4. Photographs showing matrix supported gravelly (Gmg) facies: (A) Loosely packed, moderately sorted gravel,
supported with Bne sand to silty-clay at Masod locality, (B) close view of the same showing normal grading and intercalations of
sandy to silty-clays.

(Sh) facies, (ii) planar cross stratiBed sandy (Sp)
facies, (iii) low angle cross bedded sandy (Sl) facies,
and (iv) massive sandy (Sm) facies have been
identiBed. Brief descriptions of the same are as
follows.

5.2.1 Horizontally bedded sandy (Sh) facies
Horizontally bedded sandy (Sh) facies is mostly
represented by Bne to very coarse sand along with
scattered occurrences of pebbles along with horizontal laminations or lineations. In the basin area,
this facies consists of medium to coarse grained,
laminated sands having minor amount of pebbles
or gravels of basalt and reworked calcretes. It is
well developed at the top of succession exposed at
Wishroli locality and represented by 5 m thick
column of light gray to grayish-brown sandy
lithounit having parallel and small scale cross

laminations with 4°–7° dip and also shows scattered occurrence of moderately sorted, rounded to
sub-rounded clasts of basalt (Bgure 7A and B).
Repetition of this facies having reduced thickness
of ca. 2 m has also been noticed in lower part of the
same succession. It lies over the Gmm facies. This
facies is also recorded at Kodori locality, where it is
about 2 m thick and underlain by laminated siltyclayey (Fl) facies, whereas, overlain by Gp facies.

5.2.2 Planar cross stratiBed sandy (Sp) facies
Planar cross stratiBed sandy (Sp) facies is represented dominantly by planar and cross bedded,
medium to coarse sand along with interbeddings of
thin pebbly units. This facies is well developed at
Wishroli locality, consisting of reddish to grayishbrown, medium to coarse grained, planar and cross
bedded sand having minor amount of pebbles and
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Figure 5. Photographs showing horizontally stratiBed gravelly (Gh) facies: (A) Sub-rounded to sub-angular clasts supported by
coarse sand and granules showing horizontal stratiBcation, and (B) ill sorted, poorly imbricated clasts supported by sandy silt
matrix, both from Deurwada locality.

gravel (Bgure 8A). This 2–3 m thick lithounit
shows foresets of 0.6–1.2 cm thickness having
15°–25° dip (Bgure 8B). Preservations of lenses and
discontinued beds of laminated, medium to Bne
grained sand are also recorded. The planar cross
strata are angular and reveal tangential relationship in the sediment column. Pebbles are subrounded to sub-angular in shape and have scattered occurrences in the host sediments
(Bgure 8C). Upper surface of the facies show normally erosional contact with gravelly facies,
whereas, the lower surface rests over horizontally
stratiBed sandy unit.

5.2.3 Low angle cross bedded sandy (Sl) facies
Low angle cross bedded sandy (Sl) facies is
characterised by Bne to coarse sand with parallel to cross beddings having \15° dip. In the
basin area, well developed, 4 m thick, Sl facies
has been ascertained at Kural locality which
shows bedded units of well sorted, medium to
coarse grained sand. It is attributed with alternations of light brownish-gray sandy and siltyclayey units having laterally extended thin
horizons of laminar calcretes (Bgure 9A). Parallel and cross beddings are well preserved in
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Figure 6. Photographs showing the planar cross stratiBed gravelly (Gp) facies: (A) Laterally extended, parallel to cross bedded
gravelly (Gp) facies at Takli Purna locality (Hammer: 30 cm), and (B) scattered occurrences of the Gp facies at Parad locality;
inset shows preservation of cylindrical burrows on the surface.

sandy units (Bgure 9B and C). It is bounded by
underlying palaeosol facies (P) and overlying Fl
facies.
5.2.4 Massive sandy (Sm) facies
The Sm facies is represented by Bne to coarse sand
showing massive to structureless appearance; however, rare occurrences of faint laminations can be
noticed. It is well developed at Deurwada locality,
represented by 3 m thick, light yellow lithounit of
Bne sand to silt which is massive to Bne laminated.
It is also marked with the preservations of root
calcretes and rarely rhizolith balls (Bgure 10A). It
forms the topmost part of the succession overlying
(Gh) facies (Bgure 10B).
5.3 Silty-clayey facies association (FA-3)
FA-3 facies association is characterized by domination of Bne-grained sediments, i.e., silty-clay or

mud which may show high calciBcation. Preservations of pedogenic features like calcareous nodules,
root burrows and remains of biological activities
are common which may show existence of vegetated swamps or restricted water bodies. This
association includes two facies, i.e., (i) laminated
silty-clayey (Fl) facies and (ii) palaeoso (P) facies,
of which the details are as follows:

5.3.1 Laminated silty-clayey (Fl) facies
The Fl facies is represented by Bne sand, silt or clay
having laminations and occasionally, very smallscale cross laminations. In the study area, it is
mainly represented by grayish to yellowish-brown,
thin, Bne textured, moderate to well sorted, thinly
stratiBed bedded lithounits of silt to silty-clay of
2–18 m thickness (Bgure 11A and B). Occasionally,
alternations of grayish-brown and yellowish-brown
beds of silt or silty-clay have also been observed.
Preservations of abundant root and nodular
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Figure 7. Photographs showing horizontally bedded sandy (Sh) facies: (A) Fine to coarse, laminated sandy facies at the Wishroli
locality, and (B) close view of light gray to light brown coloured laminated sand with minor quality of basaltic pebbles and
reworked calcretes.

calcretes in selected horizons are distinct
(Bgure 11C and D). The facies is mostly developed
along E–W trending course of almost entire river
course lying in the plain area and normally forms
the topmost lithounit of various successions. Good
exposures of this facies are recorded at Brahmanwada Thadi, Deurwada, Takli Purna, Kodori,
Masod, Parad and Kapileshwar localities. It is
generally overlain by gravel-dominated facies,
whereas, underlains palaeosol (P) facies at Asegaon, Kholapur, Pingla, Ramtirth, Wadad, Gandhigram Andura, Manasgaon, Bhastan, Yerli and
Kalegaon localities besides Sl facies at Kural
locality.
5.3.2 Palaeosol (P) facies
Palaeosol (P) facies is represented by calcretized or
carbonated soil having abundant pedogenic structures, nodules and Blaments (Miall 1996). In the
basin area, the facies is represented by yellowishbrown, massive to poorly laminated, highly

calcretized silty-clay of 2–5 m thickness. Occasionally, mottled nature of the same has also been
recorded (Bgure 12A). It is marked with the
preservations of calcretes nodules, root calcretes,
abundant remains of Coral and faunal activities
including insect agriculture, i.e., rhizolith balls,
rhizospheres and ant traces in the form of comparatively large calcretized bodies of spherical to
sub-spherical shape (Bgure 12B). Preservations of
thin to thick patches of hardpan calcretes are also
noticed at Deurwada, Asegaon and Yerli localities
(Bgure 12C). These calcretes are grayish-brown,
1–3 cm thick and Bne-grained in nature. At Yerli
locality, the lithounit is also marked with mud
cracks of 15–20 cm diameter (Bgure 12D). It contributes the lowermost part of the alluvial deposit
and extends laterally in almost entire alluvial area
except the extreme north, which is marked by
proximal part of the river course that falls in high
altitude basaltic terrain. The facies is overlain by
gravelly and sandy facies, and occasionally, by Bne
laminated silty-clayey facies.
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Figure 8. Photographs showing planar cross stratiBed sandy (Sp) facies: (A) Reddish to grayish brown, medium to coarse
grained sand at Wishroli locality, (B) and (C) close views of the same showing fore-set of the planar cross bedded sand and
sub-rounded to sub-angular clasts of basalt, respectively.

6. Discussion
6.1 Nature, conBguration and structural set-up
of the basin
East–west elongated Purna alluvial basin is a fault
derived structure in regionally exposed basaltic
terrain of central India, which is wide in the east
and narrow in the west. Its northern margin is
demarcated by a part of the east–west trending
major Satpura fault that runs for about 1000 km
exposing the underlying Gondwana and Lameta
rocks in the extreme north-west region of the basin.
This fault is locally known by different names
based on local geological or geographical identities.
Accordingly, the Gawilgarh fault, named after
Gawilgarh hills, constituting a part of Satpura
foothill, forms the northern boundary of basin. The
escarpment of Gawilgarh in northern sector is
referred as Elichpur/Achalpur fault (Gawilgarh) at

Achalpur and Salbardi fault at Salbardi area
(Tiwari 1996; Kale 2009). In the regional framework, the structural set-up of the basin has a
relation with tectonic activities of the central
India, i.e., Son–Narmada–Tapi zone (SONATA)
and east–west trending major Satpura fault
(Bgure 13). The SONATA, an east–west trending
mega structural feature in the north, is coordinated
with the Satpura fault in the south and comprises
of Satpura horsts and grabens of Narmada, Tapi
and Purna basins (Ravishankar 1987; Kale 2009;
Raja et al. 2010). Two major faults, viz., Gawilgarh
and Son–Narmada–Tapi are also closely associated
with the SONATA zone (Guha 1995; Raja et al.
2010). The Gawilgarh fault in the north and a few
N–S and NE–SW trending faults in the eastern
part of the basin control the course of Purna river
including sedimentation pattern. The network of
lineaments represents continuation of tectonic
activities after the deposition of the alluvium (Raja
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Figure 9. Photographs showing low angle cross bedded sandy (Sl) facies: (A) Succession at Kural locality showing laterally
extended Sl facies having thin interbeddings of laminar calcretes, (B) and (C) parallel and cross bedded sand beds along with
laminar calcretes (Hammer: 30 cm; Pen: 15 cm).

et al. 2010; Srivastava and Kale 2018). In the east,
the river course is controlled by NNW–SSE
trending faults/lineaments, whereas, in the
extreme west, Satpura foothills and southern
boundary fault, terminated by NNW–SSE
Burhanpur tear fault, mark the basin boundary
(Adyalkar 1963; Ravishankar 1987; Kale 2009).
Three east–west trending major lineaments control
the westerly Cowing course of the river. The
southern part of the basin is marked with the
basaltic plateau plain and Ajanta hill ranges
(Adyalkar 1963; Ravishankar 1987; Kale 2009;
Srivastava and Kale 2018).
Geomorphologically, the river basin, consisting
of entire catchment area of the Purna river, has
been subdivided into three zones, i.e., (i) high relief
basaltic zone in the north, (ii) alluvial plain in the
centre, and (iii) basaltic zone of high to moderate

relief in the south (Tiwari et al. 1996; Kale 2009;
Srivastava and Kale 2018). All these zones extend
roughly in east–west directions. High relief zone in
the north is marked by massive, hard to feebly
weathered basaltic hills and asymmetrical valleys.
Elevation in this part of the basin area ranges
between +1150 and +1180 mMSL. The adjacent
alluvial plain in the south is almost a Cat area and
characterized dominantly by older and younger
alluvial sediments of areno-argillaceous nature
having occasional presence of basaltic residual hills
(CGWB 1998). The Purna river draining this zone,
originates from the Satpura mountain ranges,
transversely crosses the mountain front with
roughly SSW Cow in the eastern part for a distance
of 110 km. Hereafter, it takes an abrupt westerly
curve that continues for 160 km before meeting to
Tapi river (Kale 2009). The east–west river course
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Figure 10. Photographs showing massive sandy (Sm) facies: (A) Light yellow coloured massive sand forming the top of
succession at Deurwada locality, and (B) close view of the same showing its contact with horizontally stratiBed gravelly (Gh)
facies.

divides the basin roughly in two halves, i.e., area
lying in the south and north of the same. The area
in the north is dominated by thin, laterally extended zone having abundant basaltic clasts in the
extreme north, that grades from coarse to Bne
alluvial sediments towards the south up to the river
course. Whereas, the southern part is represented
mostly by sand to clay-size sediments, with comparatively less amount of basaltic clasts. The plains
in the north of river have a gentle slope from north
to south, whereas, in south, it is almost Cat with
minor slope of 2–3° towards the north. The elevation range of the alluvial plain is limited and varies
between 250 and 300 mMSL. The third zone, i.e.,
high to moderate relief terrain in the south is represented by plateau to rolling topography, which is
marked by detached, dissected basaltic hills along
with narrow to wide valleys (Tiwari et al.
1996, 2010; Kale 2009; Srivastava and Kale 2018).
In broader framework, the lateral proBle of the
basin, from north to south, shows a decreasing
trend of grain size, i.e., boulders and pebbles in the
north followed by sand, silt and clay in the south.
Exploratory boreholes carried out at close
intervals in the alluvial basin reveal thin to thick

alluvial covers resting over uneven basaltic basement (CGWB 1998). The thickness of alluvium is
reported be high in northern part with a maximum
of about 426 m at Akot (77°050 3600 E, 21°090 7300 N)
and minimum of about 4 m in south at Walgaon
(77°420 4500 E, 21°000 1500 N). The basement has a
downslope towards the north, which is exactly
opposite to slope of alluvial surface in the basin
area, i.e., downward towards the south (CGWB
1998; Kale 2009). Ravishankar (1987) interpreted
that differential movement in lateral and vertical
proBles of faulted blocks in the north are responsible for tilting of the strata and deposition of thick
alluvial sediments in the northern part of the basin,
whereas, Tiwari (1996) reported three episodes of
tectonic activities that have aAected the pattern of
sedimentation in the basin, i.e., (i) lower Pleistocene displacement, (ii) upper Pleistocene displacement, and (iii) upper Pleistocene to lower
Holocene displacement.
The slope gradients of the basement are downwards in north, NNE and NNW directions, of
which, northern slope is high (Siddiqui 2004; Kale
2009). In recent decade, the basement topography
is further updated by the authors group through
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Figure 11. Photographs showing laminated silty-clayey (Fl) facies showing parallel bedded, laminated silt and clay lithounits at
(A) Pingala and (B) Masod localities, respectively, (C) yellowish brown laminated silty-clay showing root calcretes at Bhastan,
and (D) calcrete nodules at Gandhigram localities.

addition of more borehole data that has reBned the
basement proBle with little more speciBcations;
however, the general proBle is largely same as
interpreted earlier. This basement proBle shows
that at east–west trending Bawanbir–Akot–
Anjangaon sector in the north, the basement lies

below the alluvium at 350–430 m depth below the
ground level representing the deepest zone,
whereas, shallow up to 40–50 m depth in the south
near Walgaon area (Bgure 14). Ravishankar (1987)
considered Purna alluvial basin as an actively
subsiding graben, whereas, Kale (2009) and
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Figure 12. Photographs showing palaeosol (P) facies: (A) Yellowish brown, highly calcretized silty-clay at Wadad locality
showing mottled nature of the lithounit, (B) preservation of spherical to sub-spherical calcretized bodies in yellowish brown
palaeosol of Kapileshwar, (C) Asegaon lithosection showing preservation of grayish brown, Bne grained hardpan calcrete, and
(D) well developed mud cracks in palaeosol at Yerli locality.

Srivastava and Kale (2018) proposed it as the ‘rift
basin’ type sedimentary tectonics, responsible for
thick accumulation of sediments deposited by Cuvial, Cuvio-lacustrine environments as per the criteria proposed by Reading (1986), Miall (1996) and
Sengupta (1996).
6.2 Facies architecture and environment
of deposition
Following Miall (1978, 1996), 10 facies have been
identiBed in the alluvial deposits of the basin area,
which are based on their lithological characteristics,
external geometry and depositional attributes
(table 1). Figure 15 shows a comparative view of
their vertical distributions in the lithocolumn
exposed at 20 different locations exposed at the
aerial distances of 10–15 km along the course of
Purna river representing almost entire alluvial
deposition. These facies are further grouped into
three associations, viz., (i) gravelly facies association
(FA-1), (ii) sandy facies association (FA-2), and (iii)

silty-clayey facies association (FA-3) (table 1).
Architectural elements of various facies associations
are also identiBed and discussed (table 2).
FA-1 association includes four facies, i.e.,
(i) matrix supported massive gravelly (Gmm)
facies, (ii) matrix supported gravelly (Gmg)
facies, (iii) horizontally stratiBed gravelly (Gh)
facies, and (iv) planar stratiBed gravelly (Gp)
facies. The Gmm facies, marked with matrix
supported clasts, slight imbrication and intercalations of sandy lithounits is interpreted to be a
product of debris Cow having high viscosity or
turbulent Cow (Miall 1977, 1985, 1996; Einsele
2000). Deposition of poorly sorted, more or less
imbricated gravel with Bne to medium grained
matrix of sand or silt suggests debris Cow mode of
sediment transport (Miall 1977, 1985; Horiuchi
et al. 2012). Sohn et al. (1999) suggested that the
facies, characterized with abundant boulders and
pebbles, occasional presence or lack of imbrication, restricted clast size and matrix supported
nature normally depicts its deposition near
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Figure 13. Structural set-up of Purna, Tapi and Narmada basins and their relations with major structural features in the
regional framework.

Figure 14. Basement proBle of the alluvial basin marked by downward slope gradient in the north. Peripheral basaltic terrain
shows higher elevations in the northern part, whereas, plateau and low altitude hills in southern part.

Lithofacies

Horizontally stratiBed gravel

Planar stratiBed gravel

Gh

Gp

Low angle cross bedded sand

Massive sand

Sl

Sm

P

Palaeosol

FA-3 Silty-clayey facies association
Fl
Laminated Bne sand, silt and clay

Planar cross stratiBed sand

Well sorted, stratiBed silty-clay or Bne sandy-silty-clay,
alternations of sandy, silty or clayey lenses, roots and
nodular calcretes
Massive to laminated silty-clay, mottling in nature,
root structures, rhizolith balls and rhizosphere

Medium to coarse sand with pebbles, gravel and
calcretes, parallel to cross bedding, moderate sorting,
alternation of sand
Coarse grained sand contains pebbles, gravels, parallel
to cross bedded, laminated sand
Parallel to cross bedded, well sorted, medium to coarse
sand with laminar calcretes, thin beds or lenses of
sandy-silty-clay units
Structureless or faintly laminated, Bne to coarse sand

Massive, poorly sorted, sub-rounded to rounded pebbles
to boulder sized clasts, matrix supported, weak
grading
Moderately sorted, clast supported, Bne sand to siltyclay matrix, normal grading, intercalation of Bne sand
to silty-clay
Boulder to pebble sized clasts, matrix is very coarse
sand and gravel, crude horizontal stratiBcation, less
imbrications, moderate sorting
Parallel to cross bedded, granule to pebble sized
sub-rounded to rounded clasts, crude horizontal
stratiBcations

Lithofacies characteristics

Flood plain, lacustrine setting

Overbank waning Cood plain deposits

Sediment gravity Cow deposits of braided Cuvial
channels

Deposits under low water level during low Cow regime,
point bar and natural levee
Crevasse splay, scour Bll deposits

Waning stage of Cood producing deposits under planar
bed Cow

Deposition from bedload transport, growth from
migration of older bar form

Low energy deposits, sheet Cood, lag deposits mainly
from hyperconcentrated grain Cow

Low to medium strength pseudoplastic debris Cow,
cohesive and viscous depositing medium

Rapid sedimentation from high strength debris Cow,
active bedload transport

Interpretation
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Sp

FA-2 Sandy facies association
Sh
Horizontal sand bed

Matrix supported gravel

Gmg

FA-1 Gravelly facies association
Gmm
Matrix supported massive gravel

Facies code

Table 1. Various facies identiBed in the alluvial deposits of Purna basin, their characteristic features and depositional environments (Miall 1978, 1996).

174
J. Earth Syst. Sci. (2020)129:174

J. Earth Syst. Sci. (2020)129:174

Page 19 of 32 174

Figure 15. Lithofacies architecture of the sediment columns exposed at various localities and their correlation in lateral proBle of
the basin area.
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Table 2. Architectural elements identiBed in the alluvial deposits of the Purna basin (Miall 1978, 1998).
Sl.
no.

Facies association

Facies assemblage

Architectural
elements

1

Gravelly facies
association (FA-1)

Gmm, Gmg, Gh, Gp

CH, GB, SG

2

Sandy facies
association (FA-2)

Sh, Sp, Sl, Sm

SB, LS, OF

3

Silty-clayey facies
association (FA-3)

Fl, P

LS, OF, SB

mountain front by hyperconcentrated Cood Cow.
Same facies has also been reported from Rajpipla
area of the coeval lower Narmada basin of central
India and interpreted to be formed by viscous
debris Cow (Bhandari et al. 2001). Similar facies
in the Kashkan Formation, characterized by
intercalations of angular to sub-angular, moderately sorted clasts, supported by Bne matrix suggests its deposition by debris Cow in the
sediments of low internal strengthen. Similar
facies as of presently studied Gmm facies is also
reported as conglomerate facies from the
MadzaringweTshipise-Pafuri basin, South Africa,
in which, accumulation of clasts is interpreted
under Cuvial fan along the faulted margin (Malaza
et al. 2013). The Gmm facies, a lithounit of
mostly granules and pebbles, supported by sandy
silt, indicates deposition by hyperconcentrated or
turbulent Cows that are formed due to the mass
Cow (Meetei et al. 2007; Gao et al. 2018). The
Gmg facies characterized by inverse to normal
grading in the loosely packed, moderately supported gravel facies reCects its deposition by
pseudoplastic debris Cow having low strength and
viscosity (Miall 1996; Nemec and Steel 1988;
Chavom et al. 2014; Tha et al. 2015). The matrix
consisting of Bne sand to silty-clay, supporting
pebbles and granules of loose and unpacked nature, suggests that the Cow was of constant nature
during transportation (Fisher 1971). Nilsen (1982)
suggested that this facies retains processes of
deposition by debris Cow that generates during
the sediment gravity Cow on the downward slope.
Similarly, southwest Kathmandu basin of Nepal
also signiBes this facies, which is interpreted to be
a product of viscous and pseudoplastic debris Cow
(Tamrakar et al. 2009). Chavom et al. (2014)
interpreted that the psedoplastic grain Cow processes are accountable for the deposition of matrix

Interpretation
Gravels and sandy channel Blls, stream Cow processes,
bedload transport through traction and saltation
modes
Channel Blls, crevasses splays, point bar and minor
bars, Cash Cood, overbank and Cood plain, saltation
mode of sediment transport
Low energy channel Blls, crevasses splays and minor
bars, Cash Cood, overbank and Cood plain, dominantly
suspension mode of transport

supported gravel beds with normal to reverse
grading. Gao et al. (2018) also suggested the same
environment, i.e., hyperconcentrated or turbulent
mass for the deposition of the Gmg facies. The Gh
facies marked by stratiBed, matrix supported
gravel with horizontal beddings, moderate to poor
imbrications, as of this facies, depicts sheet Cood,
longitudinal bedforms, lag deposits and sieve
deposits of comparatively high energy environment (Miall 1996; Uba et al. 2005; Adhikari and
Wagreich 2011). Matrix support of coarse sand to
granule, depicts various tractional processes of
low energy condition (Miall 1977, 1978; Rust
1978; Nilsen 1982; Chavom et al. 2014). Miall
(1996) suggested that clasts dominated Gh facies,
is formed as longitudinal bedform which is
deposited by mass Cow of turbulent current. It
may also form as overbank deposit on the fan
surface by poorly deBned channels (Brierley et al.
1993; Bhandari et al. 2001; Bhandari 2004). Clasts
dominated columns are normally produced by
sinuous nature of stream channel lags or longitudinal braided bars (Jo et al. 1997; Blair 1999).
Stratigraphic architecture of Ebro basin, NE
Spain exhibits this facies in the form of longitudinal gravel bars, which is interpreted as a deposit
of shallow braided channels (Gil et al. 2013). Joshi
(2014) studied the Narmada–Son Fault (NSF)
zone in Gujarat, western India using remote
sensing and GPR data and interpreted the deposition of Gh facies as the longitudinal channel bar.
Gao et al. (2018) suggested that the formation of
this facies in the alluvial fan of Huangshui
catchment is mainly due to the hyperconcentrated
Cow in unconBned sheet Cow. Moderately to well
sorted, matrix supported gravel facies (Gp) having parallel and cross beddings are normally
deposited as the transverse bedforms in high
energy environment (Miall 1988, 1996; Gao et al.
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2018). In the studied basin, its deposition might
have taken place due to migration of gravel
dominated bedforms similar to the Nanushuk
Formation, Brooks Range foot hills, Alaska (Finzel and McCarthy 2005). In the Narmada alluvial
basin of western India, both large and low scale
planar cross stratiBed gravel were categorized on
the basis of their geometries, i.e., lenses and
continuous gravel units, respectively. Large scale
units are interpreted as the deposits of longitudinal gravel bars whereas, small scale units, represented by small streams deposition, suggest their
formation by gravel loaded re-channelised Cow
(Chamyal et al. 1997). They further suggested
that the variations in the range of clasts size
indicate that the deposition took place by winnowing of debris Cow over the alluvial plains. The
facies can also be formed by the deposition of
sediments over longitudinal bar (DeCelles et al.
1991). Uba et al. (2005) reported lithounits with
moderate to well sorted clasts with planar and
cross stratiBcations as of Gp facies from Neogene
succession of southern Bolivia and interpreted its
deposition by tractional process of the stream Cow
of low sinuosity, in which, large boulders and
gravels were carried out from bedload that accumulated under the Cood wanning conditions.
Migration of gravel dominated, straight crested,
transverse bedform conditions favoured the
deposition of Gp facies in the Nanushuk Formation, Brooks Range foothills, Alaska (Finzel and
McCarthy 2005). Deposition of this facies in the
Kashkan Formation, SW Iran is interpreted due
to downstream movement of transverse bar in the
low sinuosity (Yeganeh et al. 2011). Gao et al.
(2018) suggested that the deposits with rounded
granules, pebbles and planar cross beds are
formed as transverse gravel bedforms.
FA-1 association, characterized by domination
of boulders and pebbles, is mostly developed along
NNE–SSW trending river course and bears a direct
relation with the high slope gradient of the region.
In this sector, river with high energy Cow discharges its bed load dominated by basaltic clasts,
over the high sloping areas. Afterwards, due to
sudden reduction in energy condition of the river
near termination of Satpura foot hill zone, formation of alluvial fan has also started taking around
the terminal end of the SSW Cowing river, while
entering to the plain area, marked by the turning
point of the river course towards the west. FA-1
association consisting of channel Bll (CH), sediment gravity Cow (SG) and gravel bar (GB)
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architectural elements includes Gmm, Gmg, Gh,
and Gp facies, together represent high energy
environment of deposition and viscous medium of
sediment transport (Miall 1998). CH elements
characterized by gravel dominated facies suggest
gravel and sandy channel Bll deposits which are
marked by matrix supported, multi-storey channel
bodies. GB and SG elements include Gp, Gmm,
Gh, and Gmg facies that show the depositions of
alluvial and braided Cuvial channels (Miall
1978, 1998). Malaza et al. (2013) suggested that
elevation in the Cuvial fan along the faulted margin
restricts the deposition of sand gravel bars as in the
case of present basin.
The sandy facies association (FA-2) consists of
four facies, i.e., horizontally bedded sandy (Sh)
facies), (ii) planar cross stratiBed sandy (Sp) facies,
(iii) low angle cross bedded sandy (Sl) facies, and
(iv) massive sandy (Sm) facies. The Sh facies,
characterized by horizontally bedded, Bne to very
coarse, laminated sand with minor occurrence of
pebbles suggests planar bed Cow of upper and
lower Cow regimes (Miall 1977, 1996; Allen 1984;
Bridge 1993; Yeganeh et al. 2011; Gao et al. 2018).
Miall (1996) suggested that the changes in Cow
regime encompass the deposition of Bne to medium-grained sand through water having medium to
low velocities at shallow depth. Normally, the sand
in this facies is accumulated by the traction process
during the change from lower to upper Cow regime
(Collinson and Thompson 1982; Malaza et al.
2013). Parallel and cross beddings, moderate sorting, rounded to sub-rounded sand size grains and
presence of pebbles indicate its deposition under
supercritical Cow (Brierley et al. 1993; Miall 1996).
Bhandari (2004) referred Sh facies in the lower
Narmada basin, which is marked by their deposition on plane bed condition in upper Cow regime.
Oplustil et al. (2005) interpreted that the Bne to
medium sand facies with parallel to slightly disturbed laminations are the product of low energy
environment with unidirectional current during
upper Cow regime. In the Kashkan Formation, this
facies is interpreted as a product of high energy
sheet Cood in low energy environment during the
Cood (Yeganeh et al. 2011). Its deposition in the
upper Cow regime may form sand bars, e.g.,
Cenozoic Formation, Douala basin (Chavom et al.
2014) and, Gedaref Formation, southern Sudan
(Osman et al. 2016). Gao et al. (2018) interpreted
this facies as a product of planar bed Cow or sheet
Cood in the upper Cow regime. In the basin area, Sp
facies is characterized by laminated, medium to

174

Page 22 of 32

Bne grained, planar to cross bedded sand along
with minor occurrence of basaltic pebbles. The
facies with transverse and linguoid bedforms is
presently interpreted as a product of low energy
environment, i.e., 2-D dune and lower Cow regime
as per the criteria proposed by Miall (1996) which
is also in accordance with Uba et al. (2005), Osman
et al. (2016) and Gao et al. (2018). Saunderson and
Lockett (1983) suggested that this facies is formed
without preservation of avalanche face of symmetrical dunes in lower Cow regime, whereas Miall
(1996) suggested that the cross beddings are
formed at or, near the angle of repose showing the
avalanching of sand in the foreset. The facies may
also form by resetting of dunes in the lower Cow
regime (Miall 1996), or, by straight crested dune in
the lower Cow regime, that moves from place to
place (Miall 1996; Capuzzo and Wetzel 2004;
Yeganeh et al. 2011). Downcurrent migration of
the sand dunes in the shallow water stream is
responsible for the formation of Sp facies, TshipisePafuri basin, South Africa (Malaza et al. 2013).
This facies, developed in the lateral sequences of
Ton river, is interpreted as the point bar and natural levee deposits (Das 2016). Sl facies marked by
medium to coarse sand beds with parallel and cross
beddings at the Kural locality can be considered as
a deposit of crevasse splays, scour Blls and antidunes in the upper Cow regime (Miall 1977, 1996;
Uba et al. 2005; Horiuchi et al. 2012). Hampton and
Horton (2007) studied Sl facies of the Late
Eocene–Oligocene Potoco Formation and suggested
its deposition due to movement of 3D small scale bar,
plane bed macroforms of shallow water. Development of this facies due to scour Blls, humpback, or
washed out dunes and antidunes is reported due to
anastomosing river, northeastern Thailand (Horiuchi et al. 2012). Similarly, antidune deposition in
the upper Cow regime is responsible for the formation of Sl facies in the Neogene Subandean
Synorogenic Wedge, southern Bolivia (Uba et al.
2005) and also in the Huangshui catchment, NE
Tibetan plateau (Gao et al. 2018). Massive to
faintly laminated sandy (Sm) facies developed at
Deurwada locality is a sheet Cood deposit formed
mainly due to sediment gravity Cow in low energy
environment (Miall 1996; Chamyal et al. 1997;
Coltorti et al. 2010; Horiuchi et al. 2012; Joshi
2014). Post-depositional changes like dewatering
and bioturbation are responsible for the massive
characteristic of this facies (Miall 1996; Horiuchi
et al. 2012). Bhandari et al. (2001) stated that the
deposition of massive, Bne to medium sand takes
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place due to the wanning Cood, whereas, Osman
et al. (2016) suggested rapid sedimentation for the
same give rise to sand bars. Gravity or rapid
depositional processes during the Cood restricts
formation of the sedimentary structures, hence, the
facies is massive in nature (Miall 1996; Uba et al.
2005; Finzel and McCarthy 2005; Menkem et al.
2013; Gao et al. 2018). Decelles et al. (1987) and
Bhandari (2004) considered this facies as overbank
deposits in crevasse splays, whereas, Kumar et al.
(2007) suggested that the bar deposits are due to
rapid deposition by piedmont channels. Chavom
et al. (2014) interpreted Sm facies of the Douala
basin as a product of hyperconcentrated mass Cow
or high-density turbidity current. Bedload or basal
Bll channels are also responsible for the deposition
of this facies in the Hoanh Bo basin, NE Vietnam
(Tha et al. 2015).
FA-2 includes sandy bed (SB), laminated sand
sheet (LS), and overbank Bnes (OF) architectural
elements. The SB element is marked with Sh, Sp,
Sl, Sm, Fl facies and suggests channel Blls, crevasses splays and minor bars as the depositional
sites. The LS element, marked with the preservations of Sh, Sp, Sl, Sm, Fl and P facies, also suggests crevasse splay, Cash Cood, shallow lake and
Cood plain environments of deposition (Malaza
et al. 2013). Overbank Bnes (OF) element includes
assemblage of Sh, Sp, Fl and P facies that together
represents overbank, natural levees and Cood plain
environments of deposition. Sp and Sh facies are
interpreted as the deposition of the sand bar with
abandoned channels and Cood plains (Walker and
Cant 1984; Malaza et al. 2013). Uba et al. (2005)
suggested that both SB and LS elements represent
overbank and Cood plain deposits formed by waning Cow strength through crevasse splays or,
standing Cood plain water. Preservations of thin
sand bodies along with pebbles show mixed load
along the channel (Miall 1996; Malaza et al. 2013).
Fine grained dominated FA-3 facies is represented by (i) laminated silty-clayey (Fl) facies and
paleosol (P) facies. The Fl facies, thin, Cat bedded,
laterally elongated bodies of Bne sand, silt and clay
having laminations denotes Coodplain environment
of deposition, i.e., overbanks, abandoned channels
and waning phase of Cood or lake (Miall
1977, 1996; Uba et al. 2005; Tamrakar et al. 2009;
Chavom et al. 2014; Gao et al. 2018). Allen (1964)
and Jackson (1981) suggested that lithological
architecture, similar to presently discussed facies,
i.e., thin laminations, alternations of grayish brown
silty-clays and sheet like geometry, indicates
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aggradation of sediments over the upper part of
bed load in a wide area by suspension mode in low
relief and abandoned Cood plain areas. Absence or
rare occurrences of pedogenic carbonates in this
facies suggests constant and continuous overbank
Cooding (Uba et al. 2005). Miall (1996) interpreted
that Fl facies is produced by suspension mode of
sediment accumulation in overbank areas. The
parallel laminations in the alternate beds of Bne
sand, silt and clay also represent the suspension
deposits representing low energy condition across
the low relief areas, overbank and abandoned Cood
plains by weak traction currents (Hjellbakk 1997;
Yeganeh et al. 2011; Chavom et al. 2014). Massive
Bne sand to silt sediments are also interpreted as
levee deposits of the alluvial fan in the Himalayan
foreland basin (Kumar et al. 2007). Bridge (2003)
and Uba et al. (2005) marked this facies as sheet
like bodies with continuous geometry and laminations, which are formed because of the cumulative
geological activities of both Cowing and standing
water. The palaeosol (P) facies along with pedogenically modiBed structures like carbonate nodules, high calciBcation, assemblage of ant traces,
rhizospheres and root casts collectively indicate its
deposition under Cood plain including lacustrine
set-up (Miall 1996; Demko et al. 2004; Owen et al.
2015). Miall (1977, 1985) also suggested preservations of various vegetational and insect activities in
this facies that are speciBc to paleolakes. Significant Beld features of the palaeosol include root
traces and soil structures like mottles, bioturbations, etc. (Retallack 1988). Rich preservations of
faunal and Coral proxies, massive appearance, thin
laminations and highly calciBed nature of the
lithounit indicate existence of vegetational and
insect activities in the swamp or, lakes in the basin
area. Paleosol horizons are also considered as a
stratigraphic marker that retains significant information about climate and sedimentation rate
(Wright 1986; Reinhardt and Sigleo 1988; Martini
and Chesworth 1992; Demko et al. 2004; Uba et al.
2005). Presence of Attaichnus kuenzelii, large vertebrate burrows, ferruginized palaeorhizospheres
and rhizolith balls are also reported from the
palaeosol of Miocene of Argentina and Palaeogene
of Uruguay revealing arid to semi-arid condition
(Genise et al. 2010, 2011, 2013). This facies, preserved at top and also within the Bnning of the
sediment column at Rio Ramis valley of Peru,
characterized by clay to silt sediments along with
roots, disseminated organics, iron stains and calcium carbonated horizons, suggests its deposition
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as slow vertical aggradation of sediments in
extended period, within a region of stable Coodplain (Farabaugh and Rigsby 2005). In the Purna
alluvial basin, similar features are clearly visible in
this facies indicating lacustrine condition. Adhikari
and Wagreich (2011) considered palaeosol as
shallow lacustrine facies of the palustrine system.
Horiuchi et al. (2012) reported this facies from
Early Cretaceous Khorat basin, northeastern
Thailand and considered it soil with chemical
precipitation. Joshi (2014) studied palaeosols from
the Bajada sediments in NSF zone of Narmada
valley and interpreted their formation in the subhumid or relatively wetter climate. Osman et al.
(2016) reported paleosol facies as an admixture of
clay, silt and Bne sand, and suggested its deposition
as overbank sediments by mixed sediment loaded
streams revealing stabilizing condition of the
landscape.
Silty-clayey facies association (FA-3), marked
with SB, LS and OF elements, is represented
dominantly by Fl and P facies assemblage. Both
architectural elements and associated depositional
environments of this association are same as of FA2 association. P facies is quite conspicuous in entire
basin area forming the lowermost part of the succession. Mottling in this facies depicts the vegetational activities and inhabitation of animals (Rygel
et al. 2004; Shukla et al. 2010). Various bio- and
pedogenic structures recorded from this facies in
the forms of root traces, rhizolith balls, animal
burrows and calcrete nodules suggest arid to semiarid climatic condition (Retallack 1988, 2005;
Wright 1992; Mack and James 1992; Alonso-Zarza
2003; Alonso-Zarza and Wright 2010; Shukla et al.
2010; Gil et al. 2013). Syangbo and Tamrakar
(2013) interpreted that SB architectural elements
along with OF, LA and CH are linked with Bnegrained meandering river system, whereas SB, OF,
LA, CH to sandy, mixed-load meandering river
system.
The facies architecture of the alluvial deposits
also shows the control of relief and altitude of the
basin area that can be clearly seen in the deposits
of proximal, middle and distal parts along the main
river course. The initial course of river lies in
mountainous region, while the rest falls in the plain
area. The deposits in the proximal part, lying in
hilly terrain, are characterized by the developments of gravel dominated facies, i.e., Gmm, Gmg,
Gh and Gp, the middle part by sand dominated Sh,
Sp and Sl facies, whereas, distal part includes
mostly Bne-grained facies, i.e., Fl and P in the
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sediment columns (Bgure 15). Gravelly facies
broadly indicate their deposition through debris
Cow, sandy facies through tractional to supercritical Cow during migration from lower Cow regime to
upper Cow regime, whereas, Bne grained, sheeted
and well sorted Fl facies suggest sheet Cow
(Reading 1986; Miall 1996, 1998). These facies
associations, ranging from gravel to Bne laminated
silt and mud, suggest transformation of debris Cow
to stream Cow during aggradation (Lawson 1981;
Pierson and Scott 1985; Smith 1986; Bhandari
et al. 2001). It reveals that both debris and sheet
Cows are two dominant primary processes responsible for the development of alluvial fan in northern
sector of the Purna basin. It is also evident that the
high hills of Satpura mountain have supplied huge
amount of debris material of basaltic nature during
Cash Cood to form gravel dominated facies. Similar
architectural set-ups of facies are also reported
from other coeval alluvial deposits of central India
and Indo-Gangetic Plain. Bhandari et al. (2001)
noted that the facies represented by Gh, Gp, and
Sm facies are deposited in the middle part of the
proximal fan of the Narmada valley. They also
suggested that Rajpipla alluvial fan of the Narmada basin, dominated by pebbles, clasts and
coarse sediments are deposited by debris Cows.
Shukla (2009) also reported various gravel-dominated facies of different nature, i.e., matrix-supported, disorganized, horizontal-bedded, crossbedded and sandy-gravel, from the Gaula Fan,
Kumaon region of Indo-Gangetic Plain and interpreted that geomorphology and hydrodynamic
condition of river have control over the lateral
distribution of these facies. Broadly, similar set-up
of gravel and coarse sand lithofacies formed due to
climatic and tectonic controls on the sedimentary
processes has been reported from Malin River’s
alluvial fan in the western Ganga Plain (Goswami
and Mishra 2013). Various sandy and silty-clayey
facies as of FA-2 and FA-3 associations of the
studied basin are also reported from middle Ganga
plain (Roy et al. 2012) and Ghaggar–Hakra paleochannel in NW Indo-Gangetic plains (Singh and
Sinha 2019). In both the plains, development of
these facies are interpreted because of the deposition of medium to Bne-grained sediments at low
channels, channel margins, Cood plains and overbanks under low to medium energy condition (Roy
et al. 2012; Singh and Sinha 2019).
Development of alluvial fans in the north of
basin has also a control of tectonic activity. The
initiation of basin development is considered due to
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reactivation of Gavilgarh fault during Quaternary
period (Ravishankar 1987; Raja et al. 2010). Due to
the movement along this fault, the gradient of
basement experienced an abrupt change. As a
result, deposition of sediments in the basin area
also aAected and got sorted according to the slope
gradient, i.e., coarse material along NNE–SSW
course and smaller sediments along the east–west
course of the river. A comparative study of the
facies architecture in studied lithocolumns clearly
depicts that various hydrodynamic processes have
operated during the process of aggradation. It is
evident by the different modes of sediment transport in different energy conditions as the debris
Cow with high energy depositional medium is
responsible for the coarse material, whereas the low
energy condition generated sheet-like bodies of
sandy to silty-clay sediments.
Climate and tectonics are considered as significant factors having control over sediment deposition (Mack and Rasmussen 1984; Frostick and Reid
1989). Present day climate of central India including
the basin area is arid to sub-arid. The alluvial
deposits of basin area, ranging from lower Pleistocene to recent, do not show any major change in
climatic condition. Occurrence of various calcrete
morphotypes, i.e., nodular, root, laminar, hardpan
in entire alluvial deposit indicate arid to sub-arid
climatic condition during their formation (Wright
and Tucker 1991; Wright et al. 1995; Alonso-Zarza
2003; Alonso-Zarza and Wright 2010). These calcrete morphotypes are well reported from the entire
alluvial deposit of the basin area revealing arid to
semi-arid climate (Srivastava and Bansod 2019;
Srivastava et al. 2019). YTT ashes, preserved as
discontinued beds, lenses and pockets, hosted in
silty-clayey sediments, have been reported from 7–8
different places in the basin area (Bgure 2) (Tiwari
et al. 2010; Srivastava and Singh 2019a, b). These
ashes are interpreted as the remains of Toba volcanic eruption that occurred about 74,000 Ka ago
(Westgate et al. 1998). Due to this major eruption,
the volcanic ejecta formed ash clouds in the atmosphere over most of the South Asia, which settled
later on the earth surface (Rampino and Self 1992).
These ash clouds are considered to have an impact
on climate over a large part of the South Asia which
is reCected in the continental and oceanic deposits of
that period, preserving evidences of Coral and faunal
mortality, deforestation, bottle neck including
migration of living being, etc. (Rampino and Self
1992; Ambrose 1998, 2003; Jones 2007). Preservations of vertebrate remains, ant traces and
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calcretized rhizolith bodies showing biological
activities have also been reported from pre-tephra
succession exposed at various localities of the basin
area (Srivastava and Singh 2019a, b). However, any
apparent evidence of climate change over the
depositional set-up in basin area due to impact of
super-eruption of Toba Volcano is not visible. The
second controlling factor, i.e., tectonics in basin area
seems to have major role on the deposition of sediments. Decrease in the sediment size, i.e., boulders
and pebbles in the north grading to silt and clay
towards the south is quite distinct in the basin area.
Blair (1987) considered that the coarsening upward
facies might be used to interpret structural movement rather produced by climatic-controlled debris
Cow. The east–west trending Satpura fault,
bounding northern margin of the alluvial basin,
have a control on deposition resulting to development of bazada zone. This zone is characterized by
boulder-pebbly lithounit and formed due to sudden
change in the energy of depositing medium because
of topographic changes. The same set-up is also
reported for Narmada basin, in which the Narmada–Son fault has generated sediments from high
land of Deccan Trap in the subsiding area of the
basin (Bhandari et al. 2001). Adjacent to the Satpura fault, development of proximal fans has taken
place, which is quite evident in the Purna basin as
represented by clasts-dominated facies of debris
Cow, i.e., Gmm, Gmg, Gp and Gh facies. Both Gh
and Gp facies with the characteristics of horizontal
and planar cross stratiBed gravels indicate that the
river course was wide and shallow that deposited the
sediments during Cash Cood similar to Narmada
basin (Jo et al. 1997; Bhandari et al. 2001). The
intercalations of Bne sand to silty-clay in the gravelly facies indicate variations in the energy condition of the depositing medium. The facies of medium
to Bne sediments with current generated structures,
i.e., Sh, Sp, Sl and Sm depict high to medium energy
condition of depositing medium in both normal and
Cooding periods. It also reveals rapid deposition of
medium to Bne sand and silt in the plain areas of the
basin. The occurrences of Bne grained, laminated
facies (Fl) in various lithocolumns are largely the
deposits of natural levees and crevasse splays that
were formed during initial period of Cooding.
Palaeosol (P) and Fl facies of the basin area are
interpreted to be formed during last phase of Cood
when water receded from the entire region expect in
the depressed areas, i.e., lakes and other shallow
water bodies. These depressed areas also supported
growth of vegetation and associated fauna, hence
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show rich preservations of rhizolith balls, rhizosphere and ant traces.
Broadly, the rain-fed rivers in central India, have
their origins in mountainous region, gradually
comedown to plain areas, and form sediment column which are divisible into 2–3 sets of lithofacies
associations, i.e., clast supported boulder-pebbly
facies, matrix supported pebbly-sandy facies and
silty-clayey facies (Chamyal et al. 1997; Bhandari
et al. 2001). In all three deposits, a cumulative eAect
of altitude and energy of the depositing medium
play significant role, hence, different in nature. The
alluvial fans are formed due to sudden decrease of
river energy while entering to plain area (Blair and
McPherson 1994; Miall 1996). It is formed because
of sediment discharge by the river during its journey
from high land to low lying areas. The materials for
fan are supplied by various processes, i.e., rock
avalanches, debris Cow, sheet Cow, rock slide and
falls, etc., from the catchment area (Allen 1981;
Blair 1987; Evan 1991; Blair and McPherson 1994).
After entering in plain area and Cowing afterward,
the same rivers show a different depositional set-up
due to their changed hydrodynamic conditions. In
this region, the movement of sediments is mostly
due to saltation and suspension modes forming
sandy-silty-clayey facies depending upon the energy
conditions of the medium (Miall 1996).
6.3 Model showing evolution of depositional
basin
Considering together the nature and conBguration
of basin, tectonic set-up and lithofacies architecture in vertical columns and their pattern in both
lateral and vertical proBles, an attempt has been
made to reconstruct the evolutionary set-up of
sediment deposition. The developmental history of
the alluvial deposits can be subdivided broadly into
four stages that are being demonstrated by
proposing a model showing changing scenario of
the deposition in the basin area (Bgure 16A–D).
(i) The initial stage for the development of alluvial
basin starts with the formation of a depressed
area in the south of the east–west trending
Satpura (Gawilgarh) fault, due to downward
movement of faulted basaltic block. It is
estimated that the downthrow along east–west
fault line was about 1000 m (Ravishankar
1987). This tectonic activity formed the basement that served as a platform for the deposition of alluvial sediments. The basement was
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Figure 16. Model showing evolution of alluvial basin and development of sediment column. (A) Initial stage of basin showing
downthrow movement of basaltic plateau in the north. The red arrows show downthrow of ca. 1000 m. Sediments settled in
deeper part of basement in the north including Bawanbir–Akot–Anjangaon area, (B) and (C) gradual increase of the sediment
spreads on entire basement. Similarly, decrease of downthrow height and reduction of slope along northern margin due to gradual
increase in sediment thickness; initiation of drainage on alluvial sediments probably in later stage of (C), (D) present day surface
lithological set-up of the alluvial basin, drainage pattern and pattern of sedimentation having a control of altitude, structural
set-up and river dynamics over their lateral spread in the basin area.

comparatively deeper along the fault-bounded
northern margin compared to the southern
margin. The southern margin, marked by
Ajanta–Buldhana plateau and Ajanta hill
range, is devoid of any visible evidence of
faulting. This activity happened probably during upper Pleistocene time (Tiwari 1996). The
authors presume that during the initial phase,
the sediments were transported downward with
water from the adjacent, elevated Satpura
foothills in the north that started Blling the
deeper part of the basement along northern
margin including Bowangir–Akot–Anjangaon
zone having high depth (Bgure 16A).
(ii) In proceeding second and third stages, more
and more sediments were gradually deposited
on the basements that have been transported
through water from surrounding elevated

areas of the basement (Bgure 16B, C). This
has created an uneven cover of alluvial sediments having variable thickness. Probably the
third stage also witnessed the initiation of
major drainages on the alluvial sediment
cover, may not be exactly same as of present
day, as there is a dense network of paleochannels in the basin showing existence of earlier
drainages (Kale 2009; Srivastava and Kale
2018). The scarf face of the Satpura fault at
the northern margin of alluvial basin, initially
very high, also started decreasing simultaneously with the vertical accreditation of alluvial
sediments on the basement (Bgure 16B, C).
This has reduced the slope gradient between
basaltic terrain in the north of Satpura fault
and alluvial cover in the south. With advancement of time, the drainage system, probably,
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also got established almost similar to present
day drainage pattern (Bgure 16D). Dense network of paleochannels in the basin area shows
existence of changing pattern of drainage
pattern with time (Srivastava and Kale
2018). Initiation of alluvial fan deposition has
also started taking place along NNW–SSE
course of river near the faulted contact. This
phenomenon of fan development also continued simultaneously on entire northern faulted
boundary of the basin, along the south Cowing
tributaries of the Purna river, viz., Chandrabhaga, Shahanur, Wan and Widrupa having
their origins in the Satpura hill ranges. These
tributaries, originate in the Satpura foothills in
the north and lastly discharge to east–west
trending main channel of the Purna. Initially,
the NNW–SSE course of river and abovementioned south Cowing tributaries developed
isolated alluvial fans of medium to small
dimensions, consisting of boulders and pebbles
in proximal parts, and also supplies medium to
Bne sediments further south in low lying areas.
Subsequently, development of many small
alluvial fans has taken place on most of the
tributaries and main course of river. Because
of their continued development, lateral accreditations of individual fan also taken place.
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These fans got collapsed in due course of time
and formed an east–west trending piedmont
zone of gravel and coarser sediments, i.e.,
bazada zone. A model for the development of
bazada zone is also proposed showing successive stages of their formation (Bgure 17A–D).
Simultaneously, the area south of pedimont
zone, also got covered with coarse to Bne
alluvial sediments brought together by both
north and south Cowing tributaries and westerly Cowing main course of the river. The
nature, pattern and depositional attributes of
these sediments were controlled by energy of
depositing medium. Plain to gently sloping basin
area, towards the south of east–west river course
is marked by less slope gradient towards the
north. This entire area, mainly criss-crossed
by roughly north Cowing tributaries, viz., Uma,
Katepurna, Murna, Mun, Ghan, Nalganga, do
not show any tendency of alluvial fan development due to almost Cat topography.

(iii) The last phase including the existing conBguration of alluvial basin is represented by
sediment deposition of various nature in
respective sub-environments of the Cuvial
domain (Bgure 16D). The bazada zone, formed

Figure 17. Model showing progressive stages for the formation of bazada zone. (A) Initiation of sediment deposition including
gravels and basaltic clasts along the river course at the southern margin of Satpura foothills, while entering to plain or gently
sloping area of alluvium, (B) and (C) progressive growth of alluvial fans in both length and width; development of distributary
channels, proximal, middle and distal fans, and (D) collapse of the alluvial fans and formation of pediment or bazada zone
marked by boulder-pebbly lithounit.
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due to collapse of many alluvial fans, is now
fully developed. Parallel to bazada zone,
various other zones have also developed
towards the south, showing a decreasing trend
of grain size, i.e., gravel-sand and silt-clay.
Pattern of the lateral distribution of these
zones exhibit controls together of geomorphological set-up, drainage pattern, slope and
relief. Based on grain size parameters identiBable by their speciBc image elements on
FCC, Srivastava and Kale (2018) demarcated
the basin area in six different categories and
informally named as: (i) boulder-pebbly facies
(BPF), (ii) sandy-gravel facies (SGF), (iii)
sandy-clayey facies (SCF), (iv) silty facies
(SF), and (v) clayey facies (CF). SpeciBc
distribution of these facies in the basin area
depicts that their distributions are inCuenced
by both topography and drainage of the basin
area. Our interpretations of various facies and
their later distributions also coincide with the
lateral associations and surface spreads of
various facies as proposed by Srivastava and
Kale (2018). The boulder-pebbly facies (BPF)
corresponds to our gravel-dominated facies
association (FA-1) of the present study. It lies
immediately south to the Satpura foothills
and consists dominantly of loosely-packed
boulders and pebbles with medium to coarse
grained sediments constituting together the
piedmont or bazada zone. The sandy-gravelly
facies (SGF), lying adjacent to BPF in the
south, occurs as isolated patches. Its corresponding facies in the present study are
identiBed in FA-2 association, marked by
sand-dominated facies having minor amount
of gravel, i.e., Sh, Sp, Sl and Sm representing
distal fan and bar deposits. These facies also
correspond to sandy-clayey facies (SCF) of
Srivastava and Kale (2018). FA-2 association,
covering large area on either sides of east–
west trending course of river Purna, characterized by Bne to medium sand, silt and clay, is
comparable with SCF and SF facies showing
smooth tone and texture, occasionally, with little
darker tone due to high content of soil moisture
(Srivastava and Kale 2018). Similarly, Bnegrained sediment dominated Fl and P facies of
the present study correspond to silty (SF) and
clayey (CL) facies of Srivastava and Kale (2018)
that together cover most of the area along the
east–west trending river course exhibiting low
energy condition of the depositing medium. In
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present set-up, this course of river lies in
depressed, Cood plain region of the basin and
transport mainly Bne-grained sediments for most
of the time except during Coods. Transport and
deposition of the sediments in this zone have
taken place mostly due to suspension or saltation
modes depending upon energy condition of the
medium hence, dominated by laminated to
massive silty and clayey deposits.

7. Conclusions
Alluvial deposits of the Purna basin have been
studied in detail for their lithofacies architecture to
reconstruct depositional environment including
pattern of sedimentation and basin conBguration.
Total 10 lithofacies belonging to three facies associations, viz., (i) Gravelly facies association (FA-1),
(ii) Sandy facies association (FA-2) and (iii) Siltyclayey facies association (FA-3) have been identiBed.
FA-1 includes: (i) Matrix supported massive gravelly (Gmm) facies, (ii) Matrix supported gravelly
(Gmg) facies, (iii) Horizontally stratiBed gravelly
(Gh) facies, and (iv) Planar stratiBed gravelly (Gp)
facies; FA-2 consists of (v) Horizontally bedded
sandy (Sh) facies, (vi) Planar cross stratiBed sand
(Sp) facies, (vii) Low angle cross bedded sandy (Sl)
facies, and (viii) Massive sandy (Sm) facies, whereas,
FA-3 is represented by (ix) Laminated silty-clayey
(Fl) facies, and (x) Palaeosol (P) facies. A comparative study of lithofacies architecture in vertical and
lateral proBles of the basin area depicts Cuviolacustrine environmental set-up of deposition. The
lower part of the deposits in almost entire basin area
is represented by silty-clayey sediments with
preservations of calcretized bodies, remains of insect
and plant activities showing lacustrine set-up. The
overlying successions are dominantly sandy to silty
and silty-clayey in nature and attributed with
characteristic of medium to high energy Cuvial
environment. Boulder-pebbly and sandy-gravelly
facies, occupying mostly the northern part of basin,
exhibit development of many fans along main
channel and tributaries while entering the plain area
from high altitude Satpura foothills in the north.
Later on, these alluvial fans formed bazada or,
pediment zone due to their lateral accreditation.
Various stages for the development of bazada zone
are also illustrated by proposing a model. It is also
interpreted that the alluvial deposits have a control
of tectonic and topographical set-up. A model for the
same has also been proposed.
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