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ABSTRACT

In the present study, an attempt has been made
to find out the links and the influences of the regional
geomorphological factors, viz., Relief, slope, drainage
etc. on agricultural development of Lunglei district,
Union territory of Mizoram. As Lunglei\ district is full
of rugged hilly topography, its lithological and structural
characteristics of rocks, it has ample scope for the
investigation of geomorphological processes and its agri-
cultural development. It is quite sure that the agricultural
practices of the area ‘l}as emerged under the influences
of the regional processes of landforms and their characte-
ristics manifestations. The present study is a humble

attempt in the same direction.

The study area lies between longitude 92°35'E
to 93°55'E and latitude 22°35'N to 23°35'N. The region
is demarcated by Bangladesh in the west, Aizawl district
in the north, Burma in the east and Chhimtuipui district
in the south. The total area of the district covers about

4538 sg. kilometres.



METHODS OF STUDY

To study the essential elements of terrain of
Lunglei district it has been undertaken measurement and
analysis of su?face morphological features by employing
standard geomorphic techniques. For example, the morpho-
metric techniques which have been used in the present
study include the characteristics and nature of average
slope, drainage density, stream frequency, supefimposed
profiles etc. It also includes mathematical calculations
to obtain various data from the drainage basins. In this
connection the following techniques have been used: stream
ordering, law of stream numbers, law of mean stream length,
stream frequency, drainage density, sinuasity indices
and bifurcation ratio. T?e above methods have been used
to compare the results and for further generalization
and correction of accuracy, extensive field studies have

been undertaken.

In Chapter I of the study the general introduction
and a brief survey on available 1literature have been
attempted. Various studies on regional geomorphology
in different part of the world as well as in the Indian

context have been done. A general introduction about



the study area, its location, salient features, sources
of materials, methods of study and a brief working plan

of the study have been done.

In Chapter 1II, the genral account of geology,
geological history, structural characteristics of rocks
and tectonic history of the region have been discussed.
The structural characteristics of rock formations of
Lunglei district reveal that the area falls within the
part of Tripura-Mizoram mio-geosynclinal basin which
evolved after the regional upliftment‘ of Barail group
of sediments and thus was related with the plate behaviour
in the subduction 2one of west Arakan-Yama, after the
spreading of Indian Ocean. The rocks of this region are
similar with that of Himalayan ranges of other north
eastern part of India. This region, in course of Himalayan
upliftment has been uplifted to its present height and

the geomorphic processes are still in its initial stages.

In Chapter III, evolution of landform, geomorphic
processes like different types of weathering and fluvial
geomorphic cycle have been discussed. The study of evolution

of landform and geomorphic characteristics of Lunglei



district reveal that the area is predominates by hilly
dissected and immature landform. The study of geomorphic
processes reveal that the mechanical weathering predominates
mainly in the steep and gentle slopes where Jhum cultiva-
tion 1is practised. The repeated process of heating and
cooling of sandstones and shales which are poor conductor
.of heat give rise to stress and strain in the upper layers
of rocks mass in the temperature thus disintegrate the
rock surface due to excessive burning for the Jhum land.
Chemical weathering predominates, mainly in the steep
slope in the form of hydration and solution upon the
softer rocks. Rockfalls and landslide is a common feature
throughout the region especially along the major road
cutting and steep hill slopes. The cycle of erosion is
still in its youthful stage. -

In Chépter IV of this study, various hill slope
elements, analysis of average slope, stream frequency,
drainage pattern and ideﬁtification of erosion surfaces
has been discussed. In the study of various hill slope
elements, it is interesting to note that the pediment
is missing and the debris slope is more prominent. The

hillslope .elements of Lunglei district indicates the



immature topography. Being a young topography of the
region the slopes are still developing stage. The average
slope of Lunglei dié;rict varies between 2 to 45 degrees
and above. The variation in slopes are directly influenced
by the topography, Lithological and structural characteri-
stics of the underlying rocks. 'It is clear that in the
initial stage there was a tremendous faulting and folding
took place in the area. Gradually due to some agents
of erosion the landscape changes gradually to its present
forms. The major areas of Lunglei district is covered
by 3-6 stream per sg. mile. North western part show higher
stream frequency of 6-7 stream per sqg. mile. Relief,
climate, vegetation are the physical factors which are
responsible for the drainage density but the most important
being 1lithology and structural characteristics of rocks.
Two main drainage pattern has been identified such as
parallel and sub-parallel and rectaLgular pattern. The
drainage pattern of the district reflects the influence
of initial slopes, inequalities in the rock hardness,
structural controls, folded topography, infiltration
capacity and the geomorphic history. Due to presence
of break in gradient in the 1longitudinal profiles of

the river suggest the rejuvenation of the old erosion



surface. Numerous waterfalls of +the region indicates
the rejuvenation of the area in recent past. The researcher
has identified two erosion surfaces with the help of
superimposed profiles, longitudinal profiles, and generalized

contours and with the help of field evidences.

In Chapter V, the quantitative analysis of ten
sample drainage basins of the region have been discussed.
In this chapter the researcher has discussed the morpho-
metric techniques in two separate aspects, viz., the
linear and the areal aspects. In the linear aspects stream
ordering, law of stream numbers, law of stream lengths,
sinuosity indices, and in the areal aspects, drainage
density, constant of channel maintenance, stream frequency

have been correlated and discussed.

The quantitative analysis of ten selected small
basins reveals that there is no direct relationship between
area and number of stream segments, while the area is
directly correlated with the 1length of the streams. The
hypothesis, that bifurcation ratios within a basin decreases
with the increasing order has been confirmed. Empirical

data from ten selected basins of the district allows



evaluation of relief and the laws of stream number and
laws of mean stream lengths on a senile erosion surface.
Due to dissected topography and lack of well-developed
relief, the valley network is not complete. The standard
sinuasity indices indicates that only Saitumlui and Darkhua-
nglui flow in a straight course, while the rest eight
streams flow in a sinuas course. All the basins with
a high topographic sinuasity and high hydrolic sinuasity
index indicates that these basins are still in their
early stages of development. The study of drainage density
brings out an interesting relationship with the relief.
It has been found that a rise in drainage density occurs
with increasing relief in all the ten small drainage

basins.

In the Chapter VI attempt has been made to regiona-
lise the area into micro-geomorphic region. On the basis
of superimposition of morphometric maps viz. streams
frequency, relevant profile, dissection pattern, geological
map, relief, slope, drainage system nature of erosion
and structural characteristics of rocks Lunglei district
is delineated into three micro-geomorphic regions such

as:



i) Moderately dissected undulating hill region
of the west.

ii) Highly disssected, denudated and sharp crested
region and

iii)Central and Eastern Escarpments.

In the Chapter VII of the study the agricultural
framework, the factors which control the agriculture,
general landuse, cropping pattern, agricultural methods
and techniques and shifting cultivation has been discussed.
The study of agricultural framework reveal that Lunglei
district 1is agriculturally backward while about 90 per
cent of the total workers are directly o indirectly
engaged 1in agriculture as cultivators and agriculture
labourers. The district produces only 30 per cent of
the total rice requirement of the district. The growth
and development of agriculture was not encouraging during

the past decades due to several factors such as:

1) Geomorphic characteristics 1like (a) Nature
of Terrain (b) Problem of Irrigation (c)
Uncertainty of rainfall (d) Uneven distribu-
tion of rainfall (e) Frequency of cyclones
(f) soil erosion.

2) Pattern of human behaviour.

3) Location in reference to market.



The regional study of land use in Lunglei district
reveals that planned use of land resources has not yet
started and the agriculture methods techniques and imple-~
ments in the district are very backward due to several
physico-economic factors. Due to inhospitable nature,
environment and difficult terrain about 90 per cent of
the total farmerspractice/ » Jhum cultivation.

Chapter VIII deals with the study of the impact
of morphometric attributes on agriculture landuse from
the five selected villages of Lunglei district. The study
throws the 1light that the agricultural landuse pattern
in the district indeed is the result of the interaction
of the physical and the historico-socio-economic factors.
The prominent governing factors of agriculture in the
region are various morphometric attribute 1like rugged
and dissected relief, steep gradient of slope, inadequate
water supply to irrigate the field and to some extent
nature and amount of rainfall.

Chapter IX deals with the influence of landforms
on location and distribution of rural settlement and
transport and communication. In this chapter effort has
been made to explain the relationship between landform
characteristics viz., relief, averge slope, drainage
and climatic condition with location and distribution
of rural settlements. The study confirms that the density
of population decreases from east to west. The most impor-
tant factor is a east-west increase of humidity and tempe-
rature which results into a general unsuitability of
the climate for human habitation. TFhe study also reveals
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that due to rugged topography and dissected terrain with
numerous narrow deep valleys and escarpments the develop-

ment of roads and communication lines is very difficult.

Having studied the different aspects of the physical
background and the pattern and problems of 1landuse in
Lunglei district it related to the factors of physical
geomorphological and to some extent the socio-cultural
factors of the area. The geomorphic aspects dominates
the pattern of land use in the entire area. Rugged topography
and great differences in elevation and relief brings
about contrasts in climate, surface drainage and under-~
ground water-supply. These factors influences the pattern

and development of agriculture in this region.
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INTRODUCTION

Geomorphology is the study of landforms, their descriptionand
interpretation. It is an important branch of geography which deals with
the evolution of flandforms including‘ the sequential developments that
might have taken place in shaping them since their _initial appearance

above the base level.

t

Geomorphology has been described as 'the earth - shape - Science'
(Brown 1970).1 The science of geomorphology which is concerned primarily
with the form of the earth, i{s little more than one hundred years old.
Traditionally the study was essentially concemed with the interpret\ation —
of the origin and evolution of landforms. Fennman (1931) and others still
agree that "the study and interpretation of the records left by)eroston
constitute the larger part of the science of geomorphology."z The Davisian
School of thought at explaining landscapes in terms of the concept of
cycle of erosion in relation to "Structure, Process and Stages" (Davis

1924)4. On the other hand, geomorphologist like Leopold, Walman and

IBrown, E.H. (1970), Man Shapes the Earth, Geog. Journ., 136,

pp.74-84.

2Fennr;12m, N.M. (1931), Physiography of Western United States,
Mc-Graw Hill, New York.

3Davis, W.M. (1904), The Explanatory Description of Landforms,
Vol. 3, Belgrade (1924), p.24.
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Miller (1964)4, while observing that much of geomorphology is 'Strati-
graphic geology', have made the study of contemporary processes a conspi-
cuous part of their methodological approach to the subject. Much recent
work tends increasingly to emphasise the definition of F. Hijulstrom that

'‘geomorphology is the Science of landforms and of landforming processes. 15

At the beginning of the nineteenth century, the Science of geology
became distinguishable from "Natural Philosophy”. Facts and theories
about the origin of rocks and mountain ranges accumulated, they were
absorbed into regional or descriptive geomorphology as an aid to under-
standing the origin of landforms. Thus, explanatory description evolved
in which a landscape is not simply described by the heights of its hills
and the declivities of its slope but by the reconstructed geological history
of its evolution. Explanatory description is a higher form of analysis then
regional. description in that it requires inferences about past events. In
a sense, a landscape can not be understood until the entire geological

history of the rocks and the slopes is known .

There has been a phenomenal development in the field of geo-

morphological studies in the twentieth century. The earliest works in

““this- field-led to a variety of approaches and this resisted in the develop-

ment of several schools of thought. According to King (1966)6 there are

4Leopold, L.B. et al (1969), Fluvial Processes in Geomorphology.

SHijulstrom, F. (1935), Studles of the Morphological Activity
of rivers as illustrated by the Pyris, Univ. Upsala, Geol. Inst. Bull 25,
pp.221-5217.

SKing, C.A.M.(1966), Techniques in Geomorphology, Edward
Amold, London.




three major groups (i) the first arises out of the work of Walter Penck
and may be called the 'Mobilistic view', (i) the second priority to the
effects of climate in studying the characteristics of the landscape; (iii)
the third is based essentially on the idea of ‘correlation by altitude and

therefore, be termed the 'custic view'.

Modermn trend in geomorphological study is towards the increasing
importance of quantitative methods. Morphometric techniques have been
evolved for utilizing various cartographic information about the earth's
surface configuration to arrive at numerical indices. Both quantitative
and qualitative information provided in published topographical maps aerial
photographs and lands at imagery or data directly collected by field inve-
stigation are utilized for this purpose. Thus, geomorphology has become
more rigorous. Horton (1945)7 with his description of drainage basins
and 'Channel Networks' were transformed from a purely qualitative and
descriptive study to a rigorous quantitative science, capable of providing
hydrologist with numerical data of practical value. Horton's work was

developed by Strabler (1952)8 and his associates Melton (195?)9, Morisawn

7Horton, R.E. (1945), Erosional Development of Streams and

their drainage basins; hydrological approach to quantitative Morphology,
Bull. Geol. Soc. Amer. Vol.56, pp. 275-370.

8Strabler, A.N. (1952), Dynamic Basis of Geomorphology, Bull.
Geol. Soc. Amer. Vol.63, pp.923-38.

9Melton, M.A. (1957), An Analysis of the relations among elements
of climate, surface properties and geomorphology, Columbia Univ. Dept.

Geology. Tech. Report 11. p.102.




1957)1° and Schumn (1956).11

The science of Geomorphology is important not only due to
its being an academic discipline in geography but also for its practical
applications in wvarious fields as engineering geology, economic geology,
geohydrology, urban planning, military geology, soil science, agriculture
resources. Since the terrain plays a significant role, therefore, the regional
geomorphological studies are being used more and more in agricultural
science. The iIncreasing use of aerial photographs has given a helping hand
to the conduct of these studies. In India, the application of geomorphology
in the field of land utilisation especially agriculture, horticulture, forest
development, selection of site for dams, transport and communication

and human habitations is of great help.

Geomorphology has today quite clearly and separately crystal-
lised from a coagulated position between geology and geography. Now
it stands fairly on its own principles and concepts and has developed its
own methods and techniques. What is more, geomorphology plays a leading
role in integrated surveys in which the geomorphologists work in useful
collaboration with botanists, pedologists and ‘agricultural scientists to
evaluate the resources of the land. For agricultural planning particularly,

geomorphology plays a very important and significant role. Geomorphology

wMorisawn, M.E. (1957), Accuracy of determination of stream
lengths from topographic maps. Am. Geo-Phys. Union. Trans. 38. p.8é6.

1 ISchumm, S.A. (1956), Evolution of drainage systems and slopes
in badlands at Perth Amboy, New Jersey, Bull. Soc. Am. 67. pp.597-646.




is so dominant factor in the human environment that it influences the
pattern and destiny of agriculture immensely.12 This is true on macro-
regional as well as micro-regional scales. Thus agriculture in mountains,
plateaus and plains differ greatly. Similarly, scarps, pediments, valley
flanks, flood plains, ridges and basins are characterised by different types
of agriculture. Micro-regional landforms like levees, alluvial cones and
fans, drumlins or eskars, monadnocks, sand duns and oases are marked

by different agriculture.

As a matter of fact whether it may be the case of a glacial
or periglacial landscape or an arid and semi-arid topography or the landforms
of a karst or coastal or volcanic region the geomorphology sets the founda-
tion and background of agriculture which can be adopted or can be feasible

in a particular area.

For centuries the landforms were treated very inadequately
and superficially. Only during the 18th century the development of surveying
allow a correct and full descriptions of landforms and not until the 19th
century did not development of geology lay the foundations for a more
truely scientific way of thinking about the landforms. The qualitative
approach in geomorphology deals primarily with understanding of phenomena
which may or may (zot be based on numerical data. In particular, the
qualitative approach atte—mpts to draw together relationships between

cause and effect. The quantitative approach in geomorphology, which

12Enayat Amad (1981), Geomorphology and Agriculture Pers-
pective in Agriculture Geography - Vol. II, Concept Publishing Company,
New Delhi 110 015, p.59.
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developed comparatively recently, places much emphasis on measurement
and gathering of numerical data. But it is always found that both the
approaches are intricately interwoven with each other. Quantitative evi-
dence may play an important role in investigation but each number (s
analysed qualitatively for revelance to the problem before being used.
It may also be noted here that a great deal of moderm geomorphology
is based on the dynamic approach. The regional geomorphology which
deals systematically with the broad characteristics of an area and further

the micro level details may be filled in.

Since in the last two decades a phase of quantification has
emerged during which attempts have been made to replace the study
of geomorphology in its “correct perspective. This has been fostered by
use of systematic dpproach of model building and design of experiments
by the use of more sphisticated techniques and tools of analysis. In modern
time man has become one of the most important geomorphological agents.
Thus the study of the impact of man directly or indirectly upon both
surface forms and processes have become central point of study. So far
as the agriculturg} Planning is concerned, regional geomorphological studies
have become quite important. In a region like Mizoram where still the
agriculture is of very primitive nature the application of geomorphological
knowledge in the field of land utilisation particularly for agriculture,
horticulture and forest development, transport and communication net-

works and settlement location may be of great help.
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Keeping in mind the above objectives the study of geomorphology

and agriculture of Lunglei district has been undertaken.

In India geomorphological studies are yet to be developed and
studied on a large scale. Of late, there has been a very little work done
in the field of geomorphology. This may be due to lack of detailed geolo-
gical and topographical maps and aerial photographs. Most of the literatures
available are based mainly on geological background. Geographers like
S.P. Chatterjee (1962)'% and S.P. Chatterjee and B. Basu (1944)'% have
worked on physiographical divisions on the basis of structural, topographical
differences. Recently many works have been made on geomorphology
of different regions of India, s