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The Nagpur district is in the eastern
part of Maharashtra State and located bet-

ween 78e30' to 79030'E longitudeand 20"30'

to 21045' N latitude covering an area of about
9930 sq. km. The northern border merges

with the district of Chhindrvara, M. P. ,
while Bhandara, Chandrapur, Wardha and

Amravati districts of Maharashtra border
its eastern, southern and westet'n bound-
aries respectively.

The district enjoys a tropical monsoonic
climate with the mean annual rainfall ran-
ging between 100 and i30 cm. of which
about 80;',/o is received during June to Sept-

ember. The eastern part receives a rainfall
of about 130 cm. which progressively decrea-

ses to 100 crn. in the west. The mean
annual temperature rarges from 25'C to
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ABST'IIACT I Ttc geomropholog^i, ai studies h:rve br:cn rrntlerla];en in the arca rl -rlagl'ur

distlict, \Iaharashtra rvith the help ol :rerial photr,3raphs, toirographicaI nr.rpr en,l fieltl

investigations, 'Ihe stucly has brr:r,rght out v:Lrious landscape features which her',,e evolved

liom i:ete;ogeneous lithological lbi'matiors ald under rranv l.,aletcliuratic st-iccessions, fhc
str:cl1 reveals that tert'ain comprises peneplaincri P:rec:rmlrrian basement rvhich ]ras witnessed

iorense lolrling, far-rlting, rhnrstir:g ;rrrd seCir:-,enratiorr iiuririg Clondwana period and pouriug

o! lava during the early Tettairy rvhich has capped the older peneplain in the rvestcrn part

of the district, The lormation o{'Gonduana lzii.dscape arci its evolution indicates the surcrss-

ivc clin,atic cb:rnies frorr lrumirl throuqh glacirtion to arid. T'):c gcc-ir:o:rrhic screeni:rg o1

the area h:.rs brougtrt out tllree cl,istinct terrain char;rr1:eristics under the prcsent iaudscape

coDfiguration viz. tire u'appcan topo;ra1-.1;r,, of the r:estern part cf ti'.e distr;ct, the fulde d

and laulted area of the rlolth and ibc plainianrl of the southeast remarkably {brrirtci or.,t

ol aliuviur.n c'lotted rvith Precambrian and Conciwana residual irillocks and riclges, alluviaJ

tcrraces lld rcju.,'enated valley floots.

27"C, The region experiences a hot summer
with mild winter in most of rhe years.

The geological succession consists of
quartzites, gneisses, schists and marbles of
Precambrian age, shales and sandstones of
Lower (iondwana age, basalt of the Tertiary
period and recent Quaternary alluviurn
(Distt Gaztt. 1966).

The elevation of the district ,angcs from
150 to 600 metres above the mean sea level.
About two third area of the district has an
average elevation more tnan 300 meters
above the mean sea level, while the remain-
ing area lies below this elevation" The eleva-
tion of the district progressively decreases
from north to south and also north to west.
Thc general inclination of the terrain is
tiom north to west as weil as from north
to southeast.

The district is drainecl by trvo river sy-
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stems. The Wardha river flows along the
extreme western border collecting 30o/o of
the drainage water from the west, while the
river Wainganga flows along the extreme
eastern border collecting the major share
of the cirainage water (701;) from Ihe east-
ern and south eastern portions ofthe district.
The Wunna aud Jam are tlie impclrtant
westlvard flowing tributaries of the rivcr
Wardha while the Kanhan, Sur and Amb
are the major eastward fiorving tributaries
of the river Wainganga (Fig I ).

Terrain Characteristics of the district

The landscape analysis carried out frorn
the aerial photographs and supplemented
with field observations reveals that the
district has three well-marked geomorphic
units which can be further divided into
sub-units. The major geomorphic units differ
from one another in respect of lithology,
strucure and stage of evolution. They are
mainly (i) Terrain made up of folded and
faulted strata in the north (ii) Plainland of
the southeast and (iii; Plateau land of the
southwest and western parts. Each of these
geomorphic units is the assemblage of a

number of micro geomorphic sub-units
having separate stages of evolution.
( i) The northern hilly terrain with folded
and faulted strata

The northern part of the district located
betrveen 7900'to 79"30' E Iongitude and

2l'25' to 21045' N latitude presents highly
disintegrated and subdued topography on
ancient crystalline rocks. This unit stands

out prominently in the physical landscape
of the district. The topographic evolution
displays that the present configuration of
the landscape is the resrilt of age long de-

nudation and cyclic implications. The bold
ridges and hills are mainly the relicts of
earlier mountain system which resisted the
process of prolonged degradation. The area

remains interesting both geologically and
geomorphologically, as it shows unique
sequences of Precambrian landscape worn
out by age long denudation into sharp
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features within a rclatively nalrow range
of relief i. e., 150 to 300 metres (Fig. 1).

The elevation of this unit ranges from
300 to 450 metres above the mean sea level
with a nuinber of resistant summit of
accordant levels rising up to the height of
550 to 600 metres above the mean sea level.
The general siope is from north to south
rvhilc subsequent slopcs exhibit complex
pattern.

The strata display high degree of folding
and faulting due to intense diastrophic
activities during the Precambrian period and
sonie disturbances in the form of regional
tilting towards south at the close of late
Tertiary or Pleistocene age. The folded
structure shows steep dips towards south
and strike generally 

-E-W or WNW-ESE
( Pascoe, 1965 1.

The rocks of the area belong to highly
metamorphosed phase of the Sausar series
of the Dliarwar system of the Precambrian
era, They are arranged in parallel bands and
are intensively folded into an anticlinorium
and a synclinorium of considerable complex-
ity indicating severe tectonic movements.
The major rock types of the area are schist,
dolomite, calc-granulite, calc-gneiss, marble
and quartzite. The quartzites being very
resistant are mainly the ridge makers while
the granite, gneiss, schist and marble are
highly decomposed and disintegrated due
to physicochemical weathering giving rise
to the topographic features of low relief.

Thefoldedandfaulted strata are promin-
enltly seen on the aerial photographs well
exposed to the north of Ramtek on Nagpur-
Jabalpur Road and also in the transverse
valley of the river pench (7900'-79t15'E and
21028'-21044' N). In the northwestern sector,
the ancient rocks of this unit were burried
below a thin capping of lava but are
now exposed in the form ofsubdued hillocks
along the course of the river Kanhan due to
erosion. A number of faults as weli as shear
zones are remarkably opened due to renewed
erosion by the tributaries ofthe rivers pench,

Kanhan, and Bawanthari ( Fig.2 ).



The rivers Bawanthari and Kanhan
exhibit their influence in the hrea through
their tributaries. The river Bawanthari flows
along the northeastern border of the district
and the river Kanhan along the western
border of this sub-unit. Therefore, Pench the
main tributary of the Kanhan, is the only
river which dominates the drainage charact-
eristics of the area. The river Pench flows
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transverse to the regional structure and its
course is mainly governed by the dip of the
formation" Its bed is rocky and is bounded
by steep interlocking ridges producing a
number of gorges all along its course through
the hilly terrain. It is joined by many sub-
sequent streams excavating valleys in the
weaker formations. The interrupted thalweg
of the river Pench indicates the presence of
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rapids and falls of low magnitude and
formation cf potholes at the base of knick
points ( Fig. 2). The transverse profile
exhibits the bedrock terraces and vailey
-in-valley phenomehon w}:ich may be due to
rejuvenation. The river Sur, another irnpor-
tant transverse stream of the area has
truncatnd its course in the frontal ridge
near Ramtek indicatir:g that it has tbrced its
passagc through a narrow gorge and has
given rise to a magnificeflt wilter-gap. At the
back of the water-gap lies the huge synclinal
basin of Ramsagar.

In general. the drainage system is rvell ad-
justed to the urderlying geological structure
with the resulting trellis pattern ( Fig, 2 ).
The streams have cut lhrough the ridges
developing a number of rrrater-gaps in the
area taking advantage cf weaker zones of the
rock structure ( Fig. 2 ).

This part of the district is thinly populated
due to rugged terrain characteristics" It is
well covered with luxurialrt forest species

with patchy cullivated areas. Economically,
it occupies a unique position due to
manganese ore deposits and luxuriant forest

lo
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cr.,'''cr. A dam is being constructed across the
river Pench for hydro electric project. This
project will supply power as well as water
for irrigation which will promote industrial
and agricultural development in the district.
The scrnic value ryill also be enhanced due
to the construction of a dam.
( ii; Plain land

In between the northern hilly terrain and
southem plateau tract lies the alluvial plain
drained principally by the rivers Kanhan, Sur,
Pench, Amb, Koiar andtheir tributaries. It
lies at an elevation ranging from 150 to 300
metres above the mean sea level. It is flat to
gently undulating and hi-ehly dissected along
the river banks. The rivers descending from
the northern hilly terrain and the plateau
tract suddenly change into sluggish meander
ing streams and deposit the material due to
loss of gradieut. The plain has tapering
northwestern border but it is wide and
open in the southeast. The general slope
of the plain is from northwest to
southeast, The crystalline basement of the
synclinorium have bcen exposc'd in the beds
of the rivers Kanhan, Kolar and Wainganga
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The lov,, ridges of metamorphic rocks

and residual hillocks in the vicinity

of Koradirr ;i.1:9,i Gumthara jil1,t

Kamptee 11l,ii,i 
and KhaPa 'i,Xli*,"

mainly the relicts of the precambrian rocks'

The longitudinal ridges of the sedimentary

formation are visible mainly in the vicinity

of illages Bokara - Lf:111' Prrtansaongi
2l l3'N

2ZE Saoner and Kelod 1l::9j,"19,N - 21'28'N

( Blanford, 1572). Suryanarayan ( 1968 )
while conducting ground water investiga-

tions, has reported extension of these

sedirnentary basins. He named the two
parallel basins separated by the crystalline
precambrian ridge at Bokara and Kamptee

of Lower Gondwana formation and attri'
buted their origin to parallel fauit in which

the sediments were dePosited.

The subdued and worn out ridges and

hillocks projected cn the plain land have

steep dip towards south and strike generally

from E-W. They arc mainly composed of
older crystallire rocks of Precambrian
period as well as sedimentaty rocks of
Lower Gonds'ana system. The major rock
exposures in the plain land are nrainly mica-
schist, gneiss, marble and quartzite belong-

ing to lbc Dharrvar system of the Precam-

brian era uhile the sedimentary rocks are

mainly eandstcnc and shales belonging to
tbe various series of Lower Gondwana-

formations. The dcpcsition of Taichir
bculder bed ln the vicinity of Bokara
and Koradih is noteworthy (Pascoe,

I 959).
The plain land is drained by the river

Kanhan and its tributaries, viz., the Kolar,
the Pench, the Sur and lhe Amb, The alluvial
plain is characterised by fine textured
dendritic clraina ge p.attern exhibiting lack of
strucutural control on the development of
tributaries. The rivers, in general, have

rneandering courses causing lateral erosion,
The presence of alluvial terraces along
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the flood plain, the severe bank cutting and
the incision of the major rivr.r courses in
the bascment rock indicate the phenomenon
of rcjuvenation in the recent period, This is
evident in the downstream of the river
eonfluence Kanhan-Pench and Kanhan-
Wainganga. The shifring of river courses
from east to west is pron:inently perceptible
on the aerial photographs. 'fhe diiference
!n heights betrxeer: thc abandoned channels
and present course of the river, indicatc the
degree of erosion and some recent move-
ments altcr initial drainage carving. The
noncyclic terraces associated with the Wain-
ganga irnply continuous down cutting
accompanied by iateral erosion. At places,

slope wash has completely removed the
scarp separating the terraccs from one
another. The ccurse of the river Kanhan in
between 79.0' to 7905' E and 212A' to
21'25' N and the revrr Kolar between

7902' io 79010' E aird 21013' to 21019'N
exhibit development of badland topogaphy
tlue to severe bank cutting indicatirg the
rene'wed erosion in the arra.

Regionlly the area is knorvn i,s Wainganga
basin receiving a heavier rainfall than the
western side of the district. The change in sur-
face configuration u,ilh concurrent increase
in rainlall and deep alluvial cover has changed
the utilization pattern of this tract rvhich is
quite differeut from that in the nnrthern and
lvestern parts of rhe district. The area has
grerlter ilgricultural potertial. Tbe irrigation
water fiom the Pench Project will provide
base for a flourishing agricultural economy
in the near future. The coal seam deposits
associated with the plain lancl have already
made this tract economically important. The
flood deposits, along the banks of the
major rivers which harre favourable texture
have attracted the brick and tile industries
in the vicinity of Bina, the village located
on the confluence of the rivers Pench and
Kanhan. The huge deposits of fine sand in
the plain land are due to loss of gradient in
the loaded river courses descending from
the northern hilly terrain. The fine sand are

TI{II GEoMORPIIOLGGICAL TEATURES OF NAGPUR DISTRICT, MAHARASIITRA
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excellent for construction purposcs in and

around Nagpur. The plain laird is a good

acquifer for ground $,ilter due to sandstone

-shale sequence as well as the piesence of
q'eathered zones and fractures in the

Precambrian rocks ( Pande, et al. 1969 ;.
iii ) Plateau Land

Tiris unit, comprising the rvestern and

southtwcstern parls of ttre districts, is

covered by basaltic flows with trappean

characterisation. trtfornrs the eastern edge of
the Deccan Flateau of Maharashtra and

runs from norlh-west to south-east
occupying half the area of the district. The

elevation of the plateau Iand ranges from
300 to 450 metres above the mean sea level

witir flat.topped surumits attaining height of
525 metres above the mean sea level. It
slopes gradually towards the west and

southwest but exhibits abrupt fail towards
the eastern plain. The plaleau acts as a
water divide for the streams radiating in
the east, west and south.

The tract is formed from the horizontal
sheets of lava extrtuCed through fissures

during the early Tertiary obliterating the
previously existing topography of
Precambrian as ueli as l.ower Gondwana;
Around Nagpur, the maximurn thickness as

revealed from borehole data is 45 metres
( Pande, et al. 1969 ). The trap is hard,
compact and is fine to medium grained
basalt. In the vicirity of Nrgpur vesicular
and non-vesicular flou,s separated by
the fossiliferous ' Inter-trappean beds'
are commonly encounrcrectr ( Fascoe,

1963 ). Though generally the trap has
horizantal dispostion, at place s it has
shown distinct tilting ir:dicating some from
displacement due to tectonic forees. For
cxanrple, 3 km. west of Nagpur on
Nagpur-Katol road, in Gitti Khadan quarries
near the village Takli the lava beds are
tilte d towards south with inclination of 150

to 20".

Under the present climatic conditions,
trap weathers wilh characteristic spheroidal
exfoliation giving rise to rounded boulders
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of various magnitude on the outcrops.
Prismatic jointing and columnar structure
are normally observed in basait along the
hill sides as lvell as on solping surfaces. In
the locality known as Starkey point, 7 km.
west of Nagpur city on Nagpur-Amravati
Road, the hexagonal structure is conspicuo-
usly observed.

The geological strttctr.tre described earlier
is characterised by flat topped liills and step

like terraces. The specific characteristic of
the basaltic topography is due to variation
in hardness and coneposition of different
flows and their differential weathering and
erosion. The severe dissection of the plateau

results in the formation of flat-topped table
lands, mesas aud buttes, r,aring in height
from l5 to 50 metres and separated by the
escarpment slopes well furrowed on lheir
flanks by the radiating strearns which at
places have excavated sjzeable ampitheatres
through scocping action.

At the foot of the scarp lies tire pediment
zoue with moderate relief strewD witlt
rounded boulders rolled dorvn from the
scarp faces and deposited by sluggish
streams. It is mainly a bed rock surface
rvith thin soil cover formed due to retreat
of scarp faces. This unit has been shown
in associatiol with the table Iauci as it
rvas not possible to demarcate it separately
on the geomorphic map due to limitation
of scale.

The zone of low relief located betrveen

the pediment and flood plain has been

desigr:ated as piedmont plain. lt is clrara-

cterize d by gentle slope cot ered with
thick deposits of flne clayey outwash from
the adjoining table lands and pediments

(Fig.l). The rivers Wardha, Wunna and
Amb have formed narrow strips of flood
plain along their courses as exhibited in
(Fie. l).

The drainage lines of 1he area are

controlled by the topography and geolo-
gical structure. The rivers of this area are

comparatively young indicating predomi-
nance of vertical erosion due to high
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available relief. As they are not adjusted
to the underground rock structure, they
exhibit numerous breaks in their profiles,
The rapids and falls of low rnagnitude are
related to structural variations. The
transverse profile shows that the valleys
are llanked wiili escarpment slopes with
well developed structural terraces. In
general, the beds of rivcrs are rocky and
covered with rounded boulders of various
sizes depending on the gradient at those
places. The characteristics indicated above
are associated with the river valleys of
Wardha, Wunna, Nand and their tribu-
taries. In the plateau section the rivers
display high degree of sinuosity due to the
projecting interlocking spurs in the river
valleys.

Along the eastern margin of the plateau,
rhe headwater slreams of the river Kolar
have superimposed their courses on the
older sedimenlaries cutting through the
younger basaltic capping, while in the north
western section of the district, the tribu-
taries of the Kanhan have exposed the
Precambrian basement cutting through the
trap. The phenomenon of superimposition
is well exhibited near villages Bokara

;',;it; wihirgaon j2,iJ9*q ,,0 Kerod

78050',E.-210r8'r

The topography and rock fractures
govern the drainage pattern of the area. The
radial pattern is mainly associated with the
table lands, mesas and buttes, while the sub-
.parallei.sub-dendritie pattern is the feature
of escarpment slopes. The joints and
fractures of the rocks govern the
pattern of small streams and streamlets
tvith the development of the rectangular
drainage pattern which is well exhibited in

the arca west of Takalehat villase( 78055'E )
( 20otON ).

The narrow valleys, piedmont plains
and flood plains are covered rvith very
deep, clayey soils having good water
holding capacity. The dark gray brown

soils associated rvith these land-scape
units are fertile end good for cultivation.
The table lands, mesas, buttes and pedimenls
with shallow soils are under thin vegeta_
tion. At places they are quairiccl for
boulders and rocks, utilized for construct-
ion purposes. The comp.lct traps are poor
sources r:f groundwiiter, but the underlying
ones viz. 

" the intertrappean and Iamata
formation or gneiss act as good ac;uifiers
1 Pande, et al. 1969 ).

Discussion

The geomorphic study of rhe three
distinct landscape units clearly reveals that
they diff'er fiom one another in stages of
evolution, morphology, Iithology, drainage
development and land utilization.

The northern hilly tract of folded and
faulted strata belongs to the ancient
crystalline rocks of precambrian. lt is a
region of subdued topography presently
showing signs of rejuvenation.

The south eastern plain land lying at
the edge of the tilly terrain is the pene-
plained basement over the ancient crystalline
rocks as weil as the Lower Gondwana
sedimentaries. Ivloderate slopes and low
gradients of rivers are important contri-
buting facrors for the huge deposition of
finer alluvium in this tract. By the renewed
excavation by the rejuvenated rivers, the
older rock formalions capped by the recent
Iava flow have been exposed in the valley
bottoms as the rivers have superimposed
their courses through the younger for.
mations. The moderarely sloping plain
land with resistant sabciued hillocks of
ancient formations with accordent summit
Ievels, broad valley floors and subdued
interfluvial areas signify the peneplanation
of this area.

The plateau land of lhe west and south_
west lormed out of basaltic flows has
peculiar characteristics of weathering and
denudetion. lts high elevation, significant
local relief, rocky and rugged structure,
narrow river valle1,s, structural brcaks in
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the longitudinal and transverse proiiles and
dominance of vertical erosion are diagnostic
features ofa youthful topography.

Conclusion

The denudation chronology of the
district brirgs out that the earlier highly
matamorphosed Precambrian basement was

peneplaine d, foilorved by deposiiion of
sediments of the Lower Gondrvana system

in block faulted areas rvith further upheaval
and sutrsequent denudation of the sedi-
mentary land masses. The paleoclimatic
sequences reveal a glaciation followed by
humid ciimate as evjdenced by the presence

of boulderbeds in the vicinity of Bokara
and Kortrdih which are presume d ro be old
tillitcs. The revival of hot hurnid climate
in the area has favoured luxuriant
growtli of vegetation and melting of ice
sheets which have transported iruge amount
of sediments ancl the vegetatiori, giving rise
to deep alluvium and coal bearing strata
presently excavatrd in the vicinity of Nagpur
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which are preserved in the block faulted
areas. During the redistribution of the
Gondwana landscape the surface was
fractured into numerous fissures through
which the basic lava emitted and spread on
the surface covering ths old topr-lgraphy
and giving rise to the present cay basaltic
landscape of the district.
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