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Sagar (23, 50'N and ?8" 45 ' E ) is
situated in the north central part of Madhya
Pradesh. The area selected for the present
study is quite interesting both tram
geological as well as geomorphological
points of view. It is a typical example of
those regions of our country rvhere both
Vindhyan formations and Deccan Traps
are found. The two formations differ in
their siructural and lithological characters.
The evotution of landforms on these two
formations is also characteristically quite
different. Thus during the study of the
geomorphology of the area, slopes in these
two formations needed attention and
intensive quantitative study. It is thus an
attempt to study the actual characteristics
of hill slopes in Vindhyan anrl Deccan Trap
hills and to find out various possibilities of
landuse to which the different zores of
slope along the hills, can be put.
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hBSTRACT : The area around Sagar is composed oe two different types ol rock formetion
viz. the VinChyan sedimentary ancl the Deccan Traps. The evolution ot' Iandlorms and
liills slopes on these two rock formation: is also characteristically quite different. The
slope profiles of the Vindhyan hills and the Deccan Trao hilis were preparerl with the help

of theorlolite and Dumpy level. The characteristics ol there profiles clearlv show the

difference in degree of slope in the \zindhyans and the Deccan Traps. In the Vindhyan
hills al1 the lour slope elements are cleatly seen rvhile in the Deccan Traps the scarp ( free

face ) is missing. In Vindhyan hills profiles f he maximum angle ol slope is between 750 to
840. In the Deccao Traps profiles maximum angle of slope is between 30') to 640. tn
Deccan Traps hills the thickness of soil on debris slope and pediment is more than
Vindhyan hills, These areas may be rvell planned. By adopting conservation methods viz.
check dams, contours trenches and afforestation the soil profiles of the hills may be improved.
The Deccan Trap hills areas may be put under reserve teak forest.

Geologically, Sagar and its surrounding
areas fall in the extreme northeastern
rnargin ol' the exterisive Deccan Trap of
Peninsuiar India. Being a marginal area
the thickness of Trap is small. According
to lVest (1959) in Sagar area ten flows of
Trap have been recognised. But around
Sagar, however, in the different Trap hills
the number of f lows varies. The thickness
of difierent flows also varies from 20 to
100 ft. The Patharia hills on which the
Saugar University campus stands comprise
of the upper five flows. There is
a slight dip in flows in the north
direction. The bulk of the Deccan Trap
shows a remarkable uniformity in both
chemical and mineral compositions. But a
variation in mineral and structural
characteristics may be noted in different
flows.

Around Sagar, one cau see a large
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number of exposures of thc uoderlying
older Vindhyan formations. The f ormations,
met within the area unrtrer study, are the
hillis mainly composed of the Upper Rewa
sandstone. The important characteristics of
the Upper Rewa sandstone irre that it is a
massive hard, coarse-grained reddish dark
in colour, compact and quite resistant to
weathering and closion and frequently
breaks along the joints and bedding plane
into cubical blocks. It generally presents a
mixture of massive stl'ata.

'fhe author has conducted an extensive field
work and has tried to analyse the trend of
development of slopc ele ments in Vindhyan
ard Deccan Traps in the Sonar.Bearma
Basin ( Rai 1971 ). The slcpe elements
identified by Wood (1942)as: ( l; Crest
(2) Scarp ( 3) Dc'bris, and (4) Pediment
may be clearly seen here. During the field
study, it was observed that rhe characteri-
stics of slope elements of Vindhyan hills and
Dcccan Trap hills vary greatly. In the
Vindhyan country most of the hills have
developed all the four elemcnts or in some
hills they are still in developinq stage. It is
not a local phenomena but it has also been
recognised in other parts cf the country
( Pandey, 1968 ). While it is interesting ro
note that in the Deccan Trap hills rhe
second slope element, viz. Scarp ( free lace )
is not clearly visible between the crest and
the debris slope. The whole surface below
the crest is covered b'y the debris.

For the presenr paper the author
has prepared actual hill profiles of
some of the typical hills of Vindhyan and
Deccan Traps around Sagar, and has tried
to analyse the variation' in the degree of
slope at different slope zones both on
Vindhyans and Deccan Traps. It was also
observed that at differcnt slope arrgles how
much ard ol which lype the soil and weathe-
red material accumulates. Thus the effect of
this soil on the growrh of vegetation at
different degrees of slopc has also been
studied.
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Proceilure of Work
The author selected a few typical

hills of the Vindhyan ard a few of
the Deccan Traps to prepirre slope
profiles from top of the hills to their
bottoms. For preparaticn of profites the
instruments used rvere one minute Theodo-
lite r Carl Zeiss; and Dumpy Level and foot
staff. With the help of spot height or Bench
Mark of the area, the readings for profiles
were taken, Eight profiles, four of thg
Vindhyan hills and four of Deccan Trap
have been prepared,

During field trips observations regarding
the nature of, soii and weathere d material at
difkrent hcights werc also taken. The type
of vegetation was studied ar different heights
during the prepararion of profiles. The
horizontal and vertical scales of profiles
are so selected that all the details should be
visualized from the proflles.
The slope in Vindhyar Hilts.
The prcrfiles of vindhyn hills clearly indicate
that all the four elements of slope are

well developed.
Crest : The Vindhyan hills are characterised

by fiat'topped surlace with slight variation
known as crest. The flat tops have a plano.
convex surface exhibiting a slight slope
torvards their edges. The surface at places is
covered by a vaneer of soil and weathered
material in the form of rook pieces. The
thickness of soil varies from 2"to 6'?
and generally contains the mixture of sand.
The rills descending down the slope are
fiooded with the weathered material in the
form of solution or suspension. The bedded
sandstone which is horizontal is resistant to
weathering. The washing ol the surface is
therefore more rapid than the formation of
loose weathered material. The bare rock
surface is therefore a commofl feature.
The weathered material accumulates in the
hollows and depressions and is condusive to
the growth of vegetation. The crest surface
is covered with grasses, shrubs, small trees
and a few big trees. Being a flat surface the
soil erosion could be minimised by Planting
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some more trees. As it is the highest part
of the hills, it is not of much use. Only by
planting some fuel trees the area may be
utilized in a bettcr way.

Vindhyan Hill P,ofile I
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Profiie 2

Scarp (frec face): Below the crest comes
the zone of scarp. In the profile No. I and
2 the scarp laoe may be noitced at the
height of 1800 to I825 tt.and 1810to
183: ft. While iD profile No. 3 and 4 the
scarp face is at rhe height of l77O to lB00
ft. and 177C to I790 feet. respectively.Along
scarp face the angle of slope is maximum from
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75' to 84o. The zone of hill looksalmost
vertical in the filed. 'fhe scarp surface is

composed of bare resistant massive Upper
Rewa sandstone having joirlts and cracks.

Since the zone has a steep slope, the soil

does Dot accumulate atld the surface is
completely devoid of vegetation, Only few

shrubs and trees are noticed along the
joints and cracks of the rocks. The Rewa

sandstone is massive, so the scarp facc is

exposed in the forrcr of stcps of cubical
blocks. It is a bare surlaco t'rith -*ieeir siopes

so there are no possibiiities of any kind of
soil accumulation. Ihe soil produced on the

crest is cornpletely washed dorvnward due

to gravitational lbrce and runnitg rvater. It
is almost a bare surface.

Debris : In Vindhyan couutry below the

scarp comes the zone oi" debris, which has

less slope in comparison to scarp. The
hcight cf the debris zone varies in different
hill proflies. In the Profile No. I antl 2 the
height of debris is from 1755 to l80tl ir. and
1765 to l8l0 f'eet. While in Prolile No. 3
and 4 from 1690 to 1770 feet and 1690

1770 feet. The slope angle along the debirs
varies from 45? to 750. The thickness of soil
decreases from low angle to high angle. In
Vindhyan hilis the tirickness of soil on the
debris is found liom 4 '. to li .6 with coarse
sand and angular rock pieces. Having gentie
siope and good accumulation of soil, tiris
zone is thickly covered with grasses, shrubs

and some big trees. The growth of grasses

and shrubs along the debris slope arrests
the washing of soil during thc rainy season.
Ic is the best zone of the hill whrre the
proper planting of trees may give more
profitable landuse of thqse liills. These hills
are the chief' source of fuel and timber to
he rural population settled in the adjoinir:g
areas. Under conservatiou prarctices this
zone of ltill slope can be converted into ;l
flourshing plantation of commerc:ial tr*s or
may even be. made into rich pastureland.
The grorving of good quality grass will help
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in tlo ways. It wili be a good fodder for
bovine population and it will also arrest

the soii erosion' I)ue to illuse the hills just

ncrth of Sagar city are compietely devoid

ol veg:tation except for scanty grasses and

shrubs. Due to over grazing and bare surface

the soil errlsion is vigrous particuiary itr the

rainy season" Although along Vir:dhyan hills
the qurrlity of soil is poor. But it could be

untilised by proper plantation ot some

good quality ttees.

Pediment : Below the zone of debris slope

is a broadly concave surface devloped by
the hill side recession which has been desig-
nated as a pediment surf'ace. The profile Ncr.

I and 2 clearly indicate the zone of
rhe pediment ai the height of 1745' to
1755 feet and 1745 to 1765 feet. The angle of
slope varics from 5 to 20 degree. In the
Yindbyan hilis the pediment surfarce has a

slight slope from betrow rhe debris. In this
zorre also there is a soii deposit in the from
ol line to coarse rcaterial. Due to ill pra-
-ctices ol lccal people, the surface is almost
bare with a litile cover of grasses and few
shrubs. Proper plannirig of thc area may
help in the good use af the land under culti-
-vation. Along the pr'diment surface genera-

Ily coarse crops are grown' By providing
ilrigaticn taciiitie s and by use of
fertiizers etc. th; lanci may bc brought
undcr agriculture.
Degree of Slope in Deccan Trap Hills

It is interestilrg to nnark the distinction
between the slope eleinents of Vindhyan
hilis and Deecan Tr;ip hills. In Vindhyan
hills all the fbur elemcnts of hill slopes are

cir:arly visible. While in the Deccan Trap
hills the second slope element viz. scarp
( tree firce ) is not clearly marked. The
snrlace between crest and debris is

completely covered bY debris.

Crest : [n the Deccan Trap country the

hills attaining a height of 1500 ft. and above

are characterised by a flat topped surface

known as crest. The crea.st of Traps is more
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flat than the Vindhyans which have only a
little slope towards the edges. The surface
is covered with thick reddish dark brown
soil and weathered material in the form of
laterite or lateritic soil. The soil found on
the crest is more productive than that on
the Vindhyans. The mineral contents include
magnesium, sodium, potasium and iron. In
the rainy season the surfrce soil is washed
downwards in the from of rill or gully
erosion. The rills descending downward are
flooded with the weathered material in the
from of solution or suspension. The surface
is covered with thick grasses, shrubs, and a
few big trees rvhich obstruct the free flow
of water and thus the soil erosion is
minimised. Due to cutting, of the trees the
surface looks barren. A proper tree
planting in the area may be taken up. fhe
Deccan Trap soil is very much favourable
for the teak plantation. The climate of the
region is also gooC for growth ofl teak
trees.

lreccan Trap Hill
Profile 5
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Debris : Immcdiately below the crest the

slope.gradually decreases and the debris
slope continues to a long distance. The

scarp face is not visible. The angle of slope

on the debris slope varies from 64o to 300.

The height of debris surface in Profile 6 &
7 is from 1760 to 1800 feet and in Proflle
8 is from 1840 to i900 feet. The thickness

of soil varies from 8 " to 15 " in the from
of lateritic soil reddish dark in colour with
some pebble of rocks. It is the zore where

large amouut of croded soil accumulates

and due to thick deposit of sc'il the growth

of grasses and shrubs is thick in comparison

to Vindhyans. It is noticed that the thick
cover of grasses aud small trees stops the

washing of surface soil during rainy season.

Varma (1966) has suggested some measures

for the conservation of soil erosion. tn this
zone of slope, soil hnd moisture of the

area, however, encoutage natural forest
growth. These hills are the source of fuel

and timber to rural population of adjoning

areas. Due to ill-use the scanty forests are

badly cleared and they are now just barren
sulfaces. Thus having a thiek soil deposit
on this surface, the proper plantation of
good quailty trees like teak and grorving
of grasses will be a good fodder for the
cattles. The plantatation of teak will also
increase lhe economic potential of the
region.

Pediment : The surface below debris is a
broad slightly concave surface developed by
the recession of the hillsides known as the
pediment surface. The profiles indicate
that on this suaface the angle of
slope varies from 10" to 20". It has

smooth surface with little variations in
relief. In Deccan Trap hills it is an extensive

surface covered with thick black soil derived
from crest and debris surface. This zone has

also become almost devoid of vegetation.

These are the grazing land for local bovine
population. At places some land is under
cultivation. Pediment surface is rich in
black cotten soil and the land rnay be

brought under permanent cultivation which
will increase the economy of the region.

Conclusion

The above discussion brings out the

distinction in the slope elements of the

Vindhyan and Deccen Trap hills. There
cxists a vast field lor the future studies on

the quantitative aualysis of hill slopes in the

area. These studies may throw some light on

the evolution of the Vindhyans and Deccan

Trap hill slopes. The present study has

mcrely initated discussion on the planning of
the area. By adopting some soil conservtion
metoods, viz. check dams, contour trenches

and afforestation the soil profiles of the

hiils my be improvcd and the land my be

broguht under proper landuse. This rvill
help in solving the food problem of growing
population.
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