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INIRODUCEION

Heaning and,ﬁccp@.ei Geomorphology ¢

In its strictest sense the meaning of geomorphology

s devived from its threg Greek voots 1s a dlscourse on carth
forms or the sclence of land forms ond is concerned with the
étudy’of the form .of the earth. In praetice howéver, this
siéple definltion is too all=embracing, The study of
nmacro-features like shape of the earth body, form anﬁ.origin of
mowntain systems, shape and distribution of continentsl land
masscs ete, helong to he &omain'af geodesyy geology and physilces,
whercas geomorphologlsts ave mostly concerned with hie study
of'saallﬂscale landforms, such as drailnage basins, areas of
uniform rock-typs, individual river valleys or the Idlleside

slopes of a s;mall avcas

It 15 thus clear that the study of the eavih's surface
forms (particularly of smaller dimensions) and of the processes
that shape them,lcénaﬁihmﬁa the field of geomorphology. Geologlists
and geographers have 1eng'haenveollaﬁaraﬁea to develop a fleld
that is saldom confined fo only ong disciplinc. Goomorphology
has at different times and in d&ifferent couniries had a
different scopey, and the contribubion of geographers and
geologists have complemented each other in varying patterns,
Geologists are mainly concemed with the significance of rock

structure and earth history for landscape evolution wvhereas



geographers emphasised mainly on the nature of surface
forms and the relaticuship betveen forms and processes -
and in Teeent years they have shown particular interest in
assessing the rvole of man as a geomorphic agent and also
in applying the knowledge of landform o the proper
utilisation of lond for man's boneflt.

Sometimes the geomorphologists ars reluctant to
eoncentraie snfficiently*aﬁ caveful landscnpe description,
and over-anmious to explain the origin of landforms aboub
which insufficient basie information has been @btainé&,
4n example lies in the work of W.M. Davis, who made
suggestions on the evolubtion of slope without deballed
measurement of slope profiles in the field or actual
study of the processes of waathsriag:ané transportation at
work on slopes. His hypolhesis is on exanple of deductive
reasoning 3 he made eefﬁaﬁn asgunptions (as regayas~teaﬁénic
nevement and exbernal process) and argued logicaliy from theve,
I the assuaptions are wrong, however, the hypothesis iz glso
incorrect. Other similar examples of deductive approoch are
the worll of Penck (19863) aond Wood (1942) on slope development

and Lawson's (1918) explanation of rock pediment.

Genetino §ggregcn93's

.Gne of thes major aims of geomorphology is © explaln

how individual landfomms, and more particularly landform
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assenblages, bhave orlginated. Hovever, mest londforms ape
80 complex and pose such a variety of problens that several -
‘genetic approaches may be taken up for thelr proper

interprebatian and explanation 3

{a) Geomorphologists may be concerned with establishing
fundomental relatlonships which exist between imndfora,

structure md processs

- {b) Othoys zay &pyroéch lmndforn study from o 'Historieal’
point ef viewyvané.demareata the various stazes of evelutian
whieh the londscepe has possed through befors attaining its
preseant fovu, This is what nay be ealled Savision appronch,

The nain objective of such approach is to ldentify, date and
interpret planation surfaces developed in past 'cycles' and
'subecycicos' of evosicn, The idea is the basis of 'denudation
chrondlogy' or the history of crosicn and development of
landforn, In otk of this kind there is evidently much overlap
withngeologWQ for many of the surfaces proserved in Gke present
landscape may date backt to Pliccens, Hlocene or even garly
Tertiary times. inotuer important aim of denudation ehronology
is © study the manner ln wkich the aralnoge system of an area
has gradually evolved. Through the iaentification of subsequent
streams and the interpretation and dating of river capbures,
the original consequent paottern 1s reccnstructed and the

possitility of superimposition, antecedence eie, investigated.
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~ The above method is highly speculative and conbroversinl
ond hencey is subject to criticism by modern geomorphologists.
First, the old surfaces are usually so modified by subsequent
erogion that their original form and helght cannot be easily
interpreted. Secondly, the geological evidence needed to dante
the surface is often missing. 45 such, widely differing ages and
different modes of origln way be suggested erroneously for a

single surfaceg.

Moreover, the denudation chromelogy approach suceescds
in explaining dlrectly only a very small proportion (not even
exceeﬁiﬁg' about 10 per cent) of the existing land surface, mainly
he fragments of former surfaces which have been dlssscted and
almost totally destroyed in some cases by more recent erosien,
Also the 'fz,;a&nem;s may be visible in the field only to bhe very

experienced observer,

{¢) 4 third approach faovoured by many wmodern geomorphologists,
notably in the TeBade,y iz that concemed wi th te inveatigéz‘cim ofl ‘
tne relablonship between process and form. This involves in the
first instance a careful analysis of weathering, crosion and
Geposi tioﬁ,‘ both as regards thelr mechanism as well as rates of
operatlon. Seeondly, on attempt must be made to rolate, du a
causal way, individunl processes and groups of processes vwith
porticular forme ond assemblage of foms. For example, in the
case of valley-side slopes cno basic element may bhe attributed

to the action of cne process and anether basic eleament to anothery
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process, Thus a conecavity of profile may be atitrlibuted

to rainwash whille a convexity to the action of soll creepe.

There are many difficulties in the way of the

Em,ejess»%m approach, Many of the processes act only
internibttently (such as rainewvash and certain types of mass.
movenent) whereas others act very slovly or almost lumperceptinly
{such as chemical weatheving mnd soil cresp)s As such, patlient
and precise measursment mmd 1@5—»%3‘@ eontinuous observation

are necded for drawing 2 sclentifiec conciusion.

Another findanental pfa’fal&m 15 the diffieulty 1n
providing a causal relabionship betveen a proeess ang form,
i1t is aimeﬁ@’imp@saible to demonstrabte conclusively that a
particular process resulis ixa:s particular fovm, Also it is
é’i:!.fficulﬁ to igolate one g:;mwéa for study, siné@ in naure
it 1s usual for several processes such as chemical and
mechanial weathering; solleresp and other nass movenen isy
coneentrated and tnoonecentrated. _I?-a}n-»@i*‘f elc, s towet |
,si"mw;%én@eusl:f on laﬁdﬁam, ami to be, to a greater or
lesser éxtmﬁ, mutually m%rﬂeﬁ@_ﬁmt_, &ven 1T one could
Telote one precess Lo @zzsa form, say, soll creep to convexily
of slope profile, it is not cleéa'r whether the process results

in tie form ar vice versa,




iaboratory and Pleld Experiments 3

In the study of pmcemaa, the geomorphologlst is in
some instances able te undertake éXpevmments, both in the
laboratory and in the field. Laboratory experiments are
rendered iargely invalid by provliems of Beale.‘ It is obvious
that, where practicable, field expevinments arc usually more
“satisfactory than those attempied in the 1ahemﬁary; The
eppartmiﬁiw arey hoveyer, very much limited, i{ only because
of the large seale, oF sxtremely slov spoed of wost

geomorphologlenl protesscs,

Recent Ideas -sf

In fact, Uavisian gemorpholegy dled a death of steriiity
several decafes ago although sit may be mentioned that a large .
nunber of Indlan gecomorphologists and quite a few in the westemn
World still tend to ccncentrate thelr work on rewcanstructing
the history of evoluticn of landform through sucfossive shages
and feel satlisfied 1f successful in ‘deteeting' multiple
planation surfaces even within a relatively small avea, Thombury
himself has cautioned such geeomorpholozi sts by stating - ™ ..,
Topogmghic :mrﬁ’aces have many om.gin.;. «» Before inter;;mtmg |
_any tag;egmphic surface as g peneplaln the geolos,ilst should flrst
take all possible precaution vto mske suyrs That tle surface is not
related %o 111:&1015@;5.0 or struebural conitrol or o product of soéae
other geomorphic process, If this is done, many fewer peneplains
will be suggested” (1969, p.Z05), He has also polnted out "Lack



of a proper appreclation of the differential lovering of
peneplaln surfaces has been rosponsible for mulbtiplieation
of alleged peneploins, When one notes elght or ten peneplains
degceribed in an area, ns has been dong he will not anly be
skeptical of there being so many but will probably wonder

it even one is present® (P. 186},

Praduativa»raaaarah@rs in geomorphology today have
shled away from synthesis, while the majority of field workeras
are @ragmahists -~ this i3 no doubt a good sign since 1t has
sexved Lo a greabt extent to clear the air of cenfusion. In the
mean time o suvge of intensificd fleld stuiles and experimentation
in new techniques hos been wnimpeded by theoretical ballost.
Hore refined mathematical and statistical concepts have been

applied and found to be of increasing value.

Geomorphology s & Field Seience 3

Lven after consideration of all the above facis one
should keep in mind that geomorphology is basiecally a fileld
selence, One has Lo observe the landfomm and processes in the
field and derive conclusions on the evolubtion of landform,
particularly vwhen wicro-foatuves ave concermed, mainly on the
basis of his observations in hie fleld. Mathemnticnl and
stntistical methods of éna&ysis as wvell as laboratory methods

ave nothing but aldes to draw such conciusiong.

The Autbor's &pproach

Keeping in viev the above facts and the limitations
of different approaches and methodis it may be sald that
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nelther deseription nor explanation, nelther fomm nor process,
neither structure nor climate, neither the present .nor‘ the
past, 13 by 1tself adequate or complebe. Each deserves its
proper place § each is thought provoking in its own right.

’

In the light of the iappmsmms which have so far been
discussed, the author feols that those approaches can be 'fused*
together when o parme&l@r geomorphoiogical problem is being
tacklods. Thusy in order to study the geomorphology of an avea,
one should study fiyst the lithology ma sﬁrmﬁura 3 then
he should study the climate in order o wmderstand the processes
at work 3 then satellite imégeries nay be consulted for an
mdersfanding of the 'macmafag“durss of londform while aerial
phrotographs and tepographic maps may be studied ond analysed
for a more detalled study of landform, Varlous methods of
marp‘lmzéetfie‘ anglyasls mfxy'b_e done in order to have a beiter
mderstanding of the londforn characterlstics and Lfinnlly,

problem sreas xﬁay be sclected on the 'b:;si,sa of the above study
for. detailed field work, mainly with the purpose of picro-
geomoxgh@lagical investigation and alse for the study of the

actual processes at work In the aren concemeds

Finallys an approach to denudntion chronology may be
taken vp on the basis of the field study of the goomorphlc
processes acting Inthe arens However, ishé processes whidh
mould the landform are essentially destructive in nature and

hence such study suffers badly from a. shortage of field evidence,
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As suchy mathematical analysls has to be adepted in studying
the characteristics of exlsting landforn features as well as
in'mcenstrueting ecorbain landform featurves which exlsted

-in the past.

In addition to the above, man's interaction with nabture
has to be gtudled ond Linally suggestions e made on cthe gpplied
aspects i.e.y Row the Rnovledge derived from such studies could be

utilised for man's benefite

e present author thevefore proposes to take up an
nréa which may be censidered a tGeomorphic Undt' and adopt the
rglevant ‘approaches! and 'methods' with a view to describe,

analysé and interpret the Haoero, wmeso and picgro features of

landfom ineluded in 1Ty mainly with the help of geological,
tepographical and other maps ineclviing satellite imageries and
aerlal photograpns, supplemented by detalled field work.

-5e;ectiqs; of the Avea for Study ¢

The need for accurate description of the gecmetry of
landforms, mainly those of fiuvial .erigm has been of prime J
importance in geomoxphologys and one of the most imporiant
part of 1t has been the idenbtificntion of the basie areal
wlt within which these data could be callectéd,_ orgmised and
analyseds The cehceg»t&ions of the nature and character of these

unlts have been a product of the wathodological approaches



to geomorphology and can be classifled into three types ¢

The first opproach depends on regionel delimitation

based maiﬁ&y'on-sﬁruetural geclogy as is done by Fennenan (1914).

The sscond approach almed at the identification of the
physiographic atoms (f.cey the>§§5§§§’of ‘flats' and 'slopes’
forming the intersecting surfaces characteristic of p@lyejalie _
1anﬁscape35 out of which the matter of réglons is built
(Wpoldridgey 1932, pps EGQBS). This definition hog later
on bzen modified and exlended to include segments of smoothly
purved surface (Bavigear, 1968) and to dlow grouping of facetis
| into londscape pattems, Ihis opproach hag limlted usefulness

bacause of its genetic gvertones and ﬁubgecﬁive characier,

The thivrd appronch 1s baged on e typileal witary
fenture of geomelyy as well as of process exibited by the
dralnage baéin, as recognlecd by Davis (2E89) aﬁd,?iayfair
(Chorley et al 1964, pp. 61=-63), Lliustrated by Horton (1848)
and elaborated by Strahler (1964)¢» »

The present aubhor, however; prefers to delimit the
primary boundary of o geomorphic wnit by following Fenneman
although in o somewhat modified way, The maln aspect of the
aves should be based on geological and geomorphological
ﬁﬂity as depleted by the lithologle, structural and
physicgraphickanifaé&ity as vell as by the sharpneés
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of the contrast of thess elesents with thosé ef the
surrownding areas, The sub-divisions of these wnits may,
howvever, be based on drainage basin boundarics which are
incinded in the area , these suvb~divisions are shosen

malnly for the application of various mathods of

norphometrle onalysis of landfomt in order %o collect
guantitative infomation so that a vivid description of the
Immdforn is avallable, wilch may be used for the inhterpretation
of its history of evolutlon ns welle, Examples of suech
geomorphlic units amre picmﬁy in natvre such as the Black Hills
of wostern Uelele Or The Massif Centwal of France. In Indl o,
hovever, there are several sueh arzas like the Mysore Platenu,
Mapipur basin, Meghnlaya Plateau or the Mayurbhan] Upland

" which stand in Shayp contrast with the surrounding areas

in 1i%hology, structure and topography.

The Mayurbhan] Upland s

The cholce of the gecsmorpblc wnit for the present
study is the Mayurbhanj Upland of Orissy which was first
visited by the author in 1262 vhen he wns surprlsed by the

abrupt rise of the hill cowntry from hhe plains of ‘Baripaﬂa
on the east, The sudden change of the. geologic character ns
well as the dense forest gppeared in striking contrast with
the surromnding., The £irst sight of the area impressed the
subhor so much that he declded to toke up the detalled
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study of the area from the geomorphological point of visw.
During 1962~-@3 the author bad the opportunity to do field
work ia ﬁhe Massif Central of France under the guldonce of
Frofesseur Jegn Tricart of Strasbourg vho alse e&ac@urgge&
bim to study the gecmorpholeogy of the Mayurbhanj Upland
which regsembled very much the Nasslf Central of France

in topography and geologye. The study howevep, wa‘s not a
continunus one § only recently it has been taken up more

seriously by the authoey for g Phebs degreay

The Hayurbhanj Uplond 3 & Gemefphia it s

The Mayurbhanj Upland represents o compact physical,
geologicnl aad obviously a geomorphological tnite The physical
mity is apparent in its distinct bowndary formed by the
450 mesire ecntogr line which sgparates it from the surrvounding
low=lying and genily uwndulating country sidey especially in
the ensts The geological mity is prevalent in its symelinal
basin structure made up of rocks mostly bslonging to
pre~Combrion age. Such wpity in structure and topography

gqualifles the aves as o disbtinet geomorphic unit,

General Information s

Location 3 The ares is located bBetween latitudes
21°10' ¥ ang 20°%40' ¥, and 86°05' B and 86°48' E,
administratively it belongs to the Mayurbhan] district of
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Orissa ond lies in the northeastem part of the State
adjoining the bkorder of Bihar in the North and

HWest Bemgal in the northeast, The avsal sxtent of the

Upland is about 1000 sg. miles or S590 sq. kilometres (Figael).

&ccessibiiitg + The noarest township is Jashipuy
on the westem margin of the Upland which is loecated ﬁh@

fmain road from Calcubia to Keenahar ab a digtance of about
288 km from Caleutin. Baripada, the headgquarter ef the
Mayurbhan] district, is located at a distance of about

75 ks from Jashipur and lles ;m the eastern side of tle
'E_Iislandq The nearest important ralivay staticn is Balasore |
on the Southeastem Rallway, I4s distonce from Caleutta

1s 312 k;m by rallway mé 91 km £rom Jashipur by rvoad.
Jashipur is fic main enﬁmf-apamﬁ to the Upland vhich
remains virtually inaccessible to vehicles almost for aboub
six menths durlng the Summer beeavse of bad road condi tions
which deteriorate with the on~set of the Monsoons. The best
season for o visit to &e arca iz during ﬁareﬁnﬁpﬂl vhen g
cool, dry weather prevails in the interior of Che Upland 3
also during this time of the year tho discharpge of the
streams is at the lowest and the roads and footetracks

‘aye lenst damaged,

Physiography 3 Physiographically the avea
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may be deseribed as an Upland or plateou vhich hag a
finttish level suriace at an e€levation of about 3500 £t
{1067 nﬁ in the interior with highly dissected marginal
areas, The flattlsh terrain in the interior is a gently
volling Uplond with a few rldges of resistant rocks,

The highest elevation iz fowmd in the southecentral

part of the Upland wheve the Meghasini Peak Tsaches

a height of 3823 £t (1165 m). The centralpart of the area
iz drained by o number of streams of which the most
jmportant is ths Burhabalong River, The streams originaﬁe
in the interior of the Upland and diverge in all directions,
Lgearpments on the hillesides and gorges and water-{alls |

en the streams ave commen slies in the areg.

Climate s Climatieally the area belongs to the
Tropical Savanna Type of Roppen and Subwiunid Iype of
Fhomthwal te. Stamer Mongeoons bring &ain to the ares during
!iéay to August mainly, There is no pemanent meteorslogical
station in the avea and it is Aifficult to guess the actual
-anowmbt of preeip‘:},ﬁatian or the variaticn of temperature in
the interior of the Uplond, The interior remains cool even
in the Summer because of bthe elevatlon. Hearby meteordlogient
gtations indlicate thal '@@h@ nontnly average temperature vories
from 15 ° to 8108 vhlle the total annual rainfall is
akout 127 com.
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Flora ané Fauna s The arves contains numerous

varieties of plants and animals, The most important

commercial tiuwber is dal (Shovea robusta)e. sn wdsrgrowth

of Sabal grass is alse found deep into the interior of the
aveg. Blephants, tigers, deer, peacock, bear, and a large
variety of other animals and birds along with poiscnous

snakes are fouwnd in abwndance in the aren.

Eettlenent ¢ The area is very thinly populated
nainly beecause of the less developed transport and
aom‘micaﬁiqn, rugged termﬁn, dense forest, nmemﬁs
ferocious animale end infertile soil. 4 few villages have
developed in the alluvial flats of the Upland where people
depend mainly oa &grﬁ.céltum and collection of forest producd.
some importont villeges in hie area gre Gurgurla in the Khaird
valley, Simlipalgarh in the Bakua valley, Khejuri in the
| Ptalisil valley and Kadalibarl ond Dudhiont in the Deo valley.

status of Previcous York i vYery iittle informnbion

cn the geology of the Mayurbhanj Upland ond 1ts surrounding
areas are available exeépt. from the publieation of the
International G@c:logieél Gongress (1964) by Iyangar and
Banerjos. Some scabtered mfa:-zremea on geology of the

surrounding avea is fownd in the publications of Bose (1904),



Krighman (1936) and Dwnn and Dey (1242) but these do not
give any information on the geology of the area concemed,
3o fer as the geomorphology of the avea is concemed, the
only reference to the arvea ma}} be hnd £rom the brief
publication of the Latewnational Ueographical Congress

by Hagque (1268), It was therefore not peossible for the
pregent "autimr %o eollect information on various aspects
of lamdform of the ares from the existing literature.

Ag such the anthor had to depend mainly on primary s::uree:é
like Satellite Imageries, Tepographlcal Maps, Aerial
Phoﬁag;mp&}s ei:ﬁ. for the colliection of daba en the subject

concerned,

Objective of the Present Work 3 Sertain

characteristlic features of the Mayurbhanj Uplend attracted
attention of the aubthor when he vislied the area for the

first time. Ihosge are as follovws 3

(1) Sharp rise of the bill-country from the

surrounding land which ldes abt a much lower slevation.

{2) More abrupt rise of the Upland on ibs eastera

front.

(3) Extensive fiattish terrain in the interior



{(4) Abrupt rise of both linear and arcuate
hilleridges above the Upland,

(8) Cireoular pattern of dralnage developed in the

interior of the Upland,

{6) slmost vertical esearpment slopes along certain

- Fivers and

{(7) Straizht segnents with abrupt change in
divection shown by a number of streams with strikingly

parallel courses of streans in certain areas.

The above characteristics of the landform needs
explonation and the suecess of an atiempt for a proper
esplonation of the observed features depends to a greab
extent upon a precise @esériptian of the londform itself
as well as of the lithology, structure and the gecmorphie
processes acbing in the arens The main purpose of the prasenﬁ
work is therefore to stnﬁy in'ﬁatails the an&form of the
aren along with 1ithology, structure and process which are
the major eontrels of 1o éfoimg; With this view ,izi'mﬁ;n& the

gubhor adopted the following methodolegy for the prcsent vork

Hethodology

e Consultation of the existing literature 3 af first



a bibliography ves prepared vhich included the exioting
1iteraburs on gecmorphology and allied bronches of
geography such as climobe, soll and matural vegetation
as well as geology which have o dlrect impeet on the
landforn of the area, Also 1t included the books and
Joumals published in 4lfferent parts of the world whish
dealt with the development of the surface features of the
ea?th wnder similar envirenmentsl conditionsg. She above
1itezatures were studled carcfully and the relevant
information collected. Zeclmiques nand methods adopied by
geomorphologiscts Lo diffcrent cowntries for siwmilar

analysis were also studied cavefully,

2. Collection and analysis of topographieal mags 4

The noxt step was colicction and analysls of topographieal
maps prepared by the Survey of India, Tne inch to a mile
(ReFe 1263, 360) and 1:50,000 maps were the mosi sultable
ones.for the prosent study sinco more detailled maps were not
available, In fact 'Ons Inch' wmaps were more useful for the
anolysis of the terrain glnce ié gave a greaver detalls
of relief (80 £t op obout 15 m) than (he other one ‘i". Q4
130,000 mop which gave an amplitude of 20 metres or
66 £t. also 'Guarter Inch' (1:253,440) maps vere consulted
for the preparation of the au‘élma off the area apd the study

of the ghope and fora of the reglon as a wholee Lifferent
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types of relief maps, slops maps, curves and diagrams
mprﬁsmtmg the various chavactoristies of the landfom
were prepared by analysing the eentour pattewn of the
topographical maopss Al90 sclected drainage basins were
delineated on fhe topographical maps and various
morphometric techmiques applied in order o collect necessary

date for the analysls of the characteristics of the basins.

3. Collectlon and analysis of geologlesd maps #

The geclogical maps of the area were collected from the
Geological survey of India and the characteristics and
distribution of vamc;{as éeelegieal formations vere. studied
carafully. 4lso the structural peculinrities and particularly
the loeatlon and alizgment of féults were noted, These
eharacteristices were then conpared with ke topogvaphic
 characteristics as depieted by the morphometric and other
naps pwepéz'@& fi@m tho topographic mapss 4n atbempt was made
o explain the terrain characteristics in terms of geological
ehamcteeﬂsties‘. Certain diserepancies were noted where the
topagraphical fontures dld not properly reflect 'éhe geological
chavacberistics like 1lthelogy and structure, Those avrsas were

then mavked carefully for field verification.

4. Analysis of Sgtalli.t@ Imag_;eries 3 Satellilte imageries
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covering the Mayurbhany Upland and its surrowmndings were
consulted for studying the geomorpholeoglcal environment,
e includes the major pﬁysiographic chérdcteristica

of the arsa os well as the choracteristics of the landfom
md drainnge of the éﬁrr@anding araas vwhich have gome
definite relaticnshlp with the aren selected for the
present study. Horsover, the geonowphi# wnits of the study
avea, particularly its major divisions and theiz

- inter-rolationships were Gepicted more prominently on
gSatelllte Imageries than on more detalled lavge senle mapd

like topographlcsl moaps and aerial photographse

5, snalysis gglqétial photographs & Aerial photegraphs

were canﬂulted'fmr<studying the minor geomorphlc features. The
esearpments, ridges and valleysy hill-side slopes and even the
snaller fogbures like x1lils, sgullies and badlands appeared
prcminenﬁiy when viswed through the stevepnscope, 4lso aerial
photopalrs helped the author to identify cewtaln features of
geologic impertanae ke favlts ele. as well as iithologic
variations and thus the work ap@gﬂiably‘reauaeﬁ the necessity

of field worl in those aroass

G. Fleld work 5 (4) 4 traverse of the area was made
‘in order to see the general layout of the pills, valleys ond
plains. The characteristics of the landfors in general

were observed,
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(il) Sclected avsas with tog@géaghyhgeolaay diserepancies
were visited in ovder to wderstond the mature and cause of
the diaar@pancy and the real veason for it vas detected. In
several eases it was debected that the avallable gedlogical
maps were lacking in details of geologléal vmziatians and
nence the Glscrepancles arose, Miner variations of goology
sueh 25 ocourzance of faults etc., whleh wore not shown in
the geologleal maps were bhen surveyed and plotteds.
&ecmorph@l@gical study thus hﬁlp@é geelégi@al»mapﬁing of the
area which supplomented the work of the Geclogical Suyvey of
Indloe | |

(414} veversl instruments like chain and tape, Prismatic
Compass, bsray GCompass, Clinometer, Abney's Level and Dumpy's
Level were uged in sonme selected aveas in order to study ’thé,a
wicro=-geonorphologlical cham&%ﬁsﬁics of the area, particularly
the location, extension and pattorn of Tills, gvllies and
badlands, These wers mapped or o lorge scale and the nszium and
evolution of the badlands were studisd. The same instruments
were also used in #hé measurement of slopes along and 807088
peveral hillocks including the ar@s&‘stﬁlslapez, middle slope and
base slepe as well as the ploin 1lying in between the hills

and the gtreans wilch drain the arcs.s

{1v) Photographs of the landform feabures of geomorphle
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signifieaxwe such os hill slopes, geilies and badlonds,
outerops of resistant vocks and vater falls, weve talten in
order to give viéma;l evidence of the variation of the

geomovphlc feoatures,

7. Laboratory snalysis ¢ Toe soll samples and sediments

collected from the field were studied in the laboratorys
Figsst., cach sample was sleved and the aﬁzomt by weighit of
different grainesize wers measured, Bach of the samples

ware then r@preaenteéimémgms to show thelr characteristics,
The size and shape of the pebbles and granules vere studied
ca?@fully'm the laboratory with special veference to thelr
petrographie charndteristicas This analysis heliped in
wderstanding the physical characteristies of the samples.

8, Writing up of the thesis # Gn the busis of the above study

‘the findings were then written in o systemmabic ovder in

diffevent parts and chaptors which may be stated as follows s

The thesis contalns four parts of which the first part
i.s Part 4 contains five chopiers which give the background

infomation on the area selected for study,

In the introductory chaptey (Chapter « 1) the concepts
and, trends in the broader aspects of geomorphologyy basis for .



T 256

the selection of the aren, objectives and methods adopted

ave stated in brief. In Chapter - II o brief description

of the climate, natural vegetabtion and soll is given since

a backgrownd inowledge of the aktove elements of physleal
envirvonment helps one to uwnderstand the character and
intensiiy of the physical processes working in the arvea fwr
goulpburing the londforms In Chaptér 111 the general geology
of the arvea is described, This particwlar factor gppears to be
the most importont single item influencing the geomorphic
characteristics of the areg wder investigation., Chapter IV
gives the general déscriptioa of the tapographig eharacterisctics
of the area while thpteﬁ'v ﬁeals.withixh@-ﬁrainage -
characteristics whlceh are dirvectly rolabed 4o the geologle

characteristicss

Part B of the thesis deals with the eollection and
malysis of data from topogrophioal maps, 1% contains two
chop sers ﬁiz, Ghapter Vi whdch gives the results of the
quantitative analysis éf<ianﬁform‘ef the area as a whole and
Chapter VII deals with the norphometrié onalysis of selected
drainage basing.s

_ Fart ¢ contalns three chapters vig, Ghapter VIII which
describes the results of onalysis of the Sateliite imagerles

and agerial photographs, Chapter IX gives the summary of



observation in the field while Chaopter X describes the
procedurg for tﬁﬁa preparvation of geomorphological maps

on maeto ae well as microescales ihe map is based on the
findings of the pyovious twe chaplers although some basic
inforaation have been borrowed from some othepr chopters,
particularly from the chapter on geologys

Payt D contains four chaplers viz. Chapter &I on |
denudation chronclogy and K11 on Physical divisiens wﬁﬁeh
regult directly from the studles made in the previous chapters,
while akm.p ter MIX describes in brief the human aspect ol the
pmblem i’il relation to he 5eamarpkﬁlog1cal ah*zmcmﬁsuies of
the avea and finally Chapter XIV gives the sumnary cnd

eonclusion dravm from the vhole studys



