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ABSTRACT 

The study is aimed at the identification of geomorphic units and their mapping in landslide locations of 

Coorg district of Karnataka state by classical and modern methods. The area under consideration has 

generically been classified into structural, denudational and fluvial landforms.  Identified landform units 

are structural hills, intermontane valleys, denudational hills, denudational slope, dissected plateau, 
residual hills, valleys and valley fills. The study brough to light that the landforms are the result of 

interaction of structure, lithology and runoff. Structural hills are confined to amphibolites, intermontane 

valleys, dissected plateau and valleys to gneisses, residual hills and denudational slops mostly to gneisses 

and denudational hills are made up of charnockites. 
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INTRODUCTION 

Landforms are defined as specific geomorphic features on the earth’s surface, ranging from large scale 

features such as plains and mountains ranges to minor features such as individual hills and valleys 
(Blaszezynski, 1997). A landform is thus a natural formation and the knowledge of its studies identifies 

the areas vulnerable for natural and anthropogenic hazards. Landslides are a major hazard in most 

mountainous and hilly regions and landform studies explore the relations between earth system processes, 
topography, and natural hazards. In the last decade landform classification and mapping has developed as 

one of the most active areas of geomorphometry (Dragunt and Eisank, 2011).  

Geomorphologic maps show the spatial distribution of landforms and the study of the maps will help to 

make an attempt   on landform genesis which is of importance in the mitigation of natural calamities.  
Further, studies on landform units serve as basic descriptions in geomorphologic mapping which is a 

prerequisite for any landform analysis and to understand the influence of the landform on the intensity of 

natural hazard in the given area. Occurrence of natural disasters has a definite relation with geographical 

location and geological-geomorphological settings and geomorphology has an important task to fulfill in 
terms of natural hazards research (Alca´ntara-Ayala, 2002). Applications of geomorphological mapping 

linked to resource management (Bocco et al., 2005), landuse planning (Bocco et al., 2001), engineering 

projects (Doornkamp, 1994; Griffiths et al., 1995) and a hazard assessement (Griffiths, 2000) are well 
documented.  

The Coorg district, known for picturesque hills, lies in the Western Ghats of Southwestern Karnataka, 

occupying an area of about 4102 sq km of land. The hills have a general northwest-southeast trend. The 

district is one of the major places that get heavy rainfall in India.  

Heavy rains in the region have resulted in the development of fractures running for hundreds of meters in 

the water saturated soil, at times causing landslides which led to enormous miseries to the general public. 

The paper deals with the identification of landform features in a part of Coorg district, Karnataka State 

and classification based on their genesis.  

The results of the landforms study obtained by using classical and modern methods have been presented   

in the form of a geomorphologic map. The study forms prerequisites for the future investigations on the 

assessment of landslides prone areas. 
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Study Area 

 
Figure 1: Location map of the study area 

 
The study region (Figure 1) with varied physical features located in Coorg district covers an area of about 

950 sq km.  The area consists of chains of hill ranges covered with lush green forests, plantations and 

cultivated valleys.  The geographic coordinates for the study area are latitude 12°15'-12°30' N and 
longitude 75°30'-75°50’E. The geological formations of the study area belong to the Archaean 

metamorphic complex. The main rock types are charnockite, gneisses, amphibolites and dolerite dykes.  

The strike of the rocks in Coorg is generally NW-SE. The strike of the North Malabar – Coorg rocks 
continues into the Nilgiris range in an ENE direction (Jacob and Narayanaswami, 1955). The topography 

of the area ranges from gently slope plains on the southeastern part to rugged hilly lands, with elevations 

ranging from about 600 m to 1,702 m above msl. The study area is traversed by antecedent river namely 

Cauvery (Radhakrishna, 1955).  The average annual rainfall of Coorg is about 2800 mm and the area 
enjoys tropical climate. The climate is dominated by SW monsoon, starting in June ending in October 

providing a larger portion of annual precipitation. 

 

MATERIALS AND METHODS 

In the geosciences, remote sensing data, mainly in the form of images and aerial photographs, is a very 

important method of documentation and a source of information particularly in thematic mapping and 
classification of basic landform units (Zhon and Hui, 2004). In the present study, integrated studies of 

field and laboratory were carried out in the identification of landforms.  The study is based on (1) SOI 

toposheet no. 48P/11 and 48P/15 on 1:50000 scale (2) Ortho rectified Landsat MSS and ETM images 

(NASA, 2000) covering the study area obtained from the global land cover facility. (3) Groundwater 
Prospects Map of NRSA (2013) and (4) the data sets obtained from Karnataka State Remote Sensing 

Application Center (KSRRSAC) and (5) field studies. Arc View 3.2 software was used for conversion of 

analog map into digital format.  
Geomorphic units were delineated based on the image characteristics and study of toposheets. Satellite 

imagery was made use in the classification of morphological features into units. Prior to lab exercise, 

detailed field survey was carried out by recording the landform features on the topographic map. While 

establishing the relation between the land units and geology, over lay of topography and geology was 
made in the GIS environment. Integrating different geomorphological units/landforms, lithological 

formations and geological structures, geomorphological map on 1:50,000 scale was prepared. The base 

map is then ground truthed in the field. 



International Journal of Geology, Earth & Environmental Sciences ISSN: 2277-2081 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jgee.htm 

2014 Vol. 4 (1) January-April, pp. 23-27/Vinutha et al. 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  25 

 

RESULTS AND DISCUSSION 

Geomorphology 

The present landscape of the Coorg district under consideration is viewed as the product of a series of 
interactions between fluvial and denuded processes operating on underlying geology that has been 

subjected to past vertical tectonics. Identification, classification and mapping the distribution of individual 

geomorphic units were achieved through classical and modern methods comprising field studies, topo 
sheets, satellite images and GIS. Field and laboratory studies indicate that the geomorphology of the study 

area is marked by ridges with steep slopes, denuded surfaces and sinuous valleys suggesting the 

considerable period has elapsed during the development of the landforms. Each landform signifies the 

processes operated in the evolution of the landforms. Classification of the landforms are made based on 
geomorphological agent, mechanical processes, scale of relief features, etc (Hartvich and Vilimek, 2008).  

Three main genetic landforms were identified namely structural, denudational and fluvial. The second 

level of classification is done based on the landform characteristics. The landform units are structural 
hills, intermontane valleys, denudational hills, denudational slope, residual hills and valley fills.  

Structural landforms are largely confined to schistose rocks whereas denudational landforms have 

developed over charnockites. On the other hand, fluvial landforms are largely restricted to gneisses. The 
geomorphological map of the study area serves as a base map for the analysis and mitigation of landslides 

in the area.  

 

 
Figure 2: Geomorphological map of the study area 

 

Structural Origin 

Structural Hills: High rising NW-SE trending linear ridges with steep slopes showing definite trend lines 
are seen in the study area. These ridges run parallel to each other and are lithologically confined to 

schistose rocks of Precambrian age.  These hills are separated by intermontane valleys developed over 

gneisses. Among the three linear NW-SE trending hills in the study area, the first range runs diagonally 

for more than 18 km from the north to east direction (Fig 2). The prominent hillocks from north are 
Monnageri Motte rising to an altitude of 1236 m above msl and Nishani Motte with a summit height of 
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1330 m above msl. The second range rises from 140 m to 1310 m above msl with well known 

Saragumotte Gudda in the NW and Karadi Betta with a height of 1294 m above msl in the central part of 

the study area.  The third range running for more than 11 km is seen in the western part of the study area.   
The important peaks from NW are Nishani Betta (1259 m), Herasini Betta (1298 m), Nidhi Male (1365 

m) and Sampankee Betta (1060 m). The broad structural alignments of these hills are well discernible 

from satellite images and shaded relief derived from DEM. These hills are dissected by the extensive 
erosion through fluvial action and mass movement. The hills have smoother crests, steep slopes and 

higher relief. The scarps are covered with coffee and cardamom plantations.  At places, they are covered 

with dense mixed jungle. 

Denudational Origin 
In the study area, denudational hills, denudational slope, dissected plateau, residual hills and intermontane 

valley constitute the main units of denudational origin. 

Denudational Hills: Denudational hills are moderate to steep slope hills seen in the southwestern part of 
the study area. These hills show rounded to oval crests. These hills trend in NW-SE direction. They are 

mostly covered with fairly dense mixed jungle, at places with open shrub. Denudational hills are wholly 

comprised of charnockites. A few pockets of denudational hills exist in the south eastern parts of the 
study area (not shown in the map due to small scale).  These are mostly covered with coffee plantation. 

These charnockitic hills are formed due to differential erosion and weathering processes that result in the 

progressive lowering of the earth’s surface. These occupy elevation between 780 – 1600 m above msl.  

Denudation hills are identified from the satellite imaginary by its dark gray in tone, coarse grained texture 
with irregular shape showing rounded crests and attaining a relative relief of about 300 mts. 

Denudational Slope: These are largely made up of migmatitic gneisses and to a minor extent by 

schistose rocks. These are covered with teak and eucalyptus plantations.  Occassionally small hills are 
seen in the denudational slope as seen to the west of Karugunda about 2 kms with an altitude of 960 m. 

Denudational slopes are characterized by rugged surface due to dissection by fluvial and mass movement 

actions.   

Intermontane Valley: This unit is the least occurrence units in the study area occupying an area of about 
6.42 sq. km (1.15 %). They are restricted to the regions separating structural hills. Two valleys are noticed 

in the northwestern and one in the western parts of the study area. The narrow linear valley of river 

Cauvery having a maximum width of 500 m occupied at places, by unconsolidated clastic sediments 
derived from the adjacent hills is seen in the NW part of the study area. The second valley is also seen in 

the NW part running parallel between the structural hills, extending for more than 20 km with a width of 

500 m. Geologically the intermontane valley region consists of gneiss in the northwestern region and 
charnockite in the western region. Granite stands out as hard rock in nontropical areas whereas in the 

tropics it undergoes deep chemical weathering and becomes a soft rock (Rao, 2002). At places 

intermontane valleys are characterized by deeply incised sides. 

Dissected Plateau: This geomorphic unit is composed of gneisses and is observed in the southeastern 
part of the study area. The landscape is produced by the erosion caused by river Cauvery and its 

tributaries. Thus, dissected plateau is associated with a good number of shallow valleys and valley fills.   

Residual Hills: Residual hills occur as relict, resistant isolated massive hills and occupy an area of about 
8.42 sq. km (1.51%). In the study area the residual hills with conical peaks and at places smoothened 

crests, are identified in the Biligeri, Northwest Karananageri, and Northeast Kargunda, West of Kopati 

village and to the West of Madikeri city. These residual hills exhibit conical to rounded forms with steep 
to very steep slopes. Both types of slope viz., concave and convex are associated with this landform.  The 

elevations of this unit range between 860 m to 1060 m above msl. Most of this unit comprises of gneissic 

rocks and soils. Residual hills are the end products of the processes of pediplain which reduces the 

original mountain masses into a series of scattered knolls standing on the pediplains (Thornbury, 1990). 
King (1948) termed those residual hills as inselbergs. The hills consist of more resistant formation 

standing out prominently showcasing differential erosion and weathering. In the study area forests, 

agricultural land and planations cover the residual hill areas. 



International Journal of Geology, Earth & Environmental Sciences ISSN: 2277-2081 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jgee.htm 

2014 Vol. 4 (1) January-April, pp. 23-27/Vinutha et al. 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  27 

 

Fluvial Origin 

The river Cauvery has developed valleys and alluvial deposits on a minor scale in the study area. The 

unconsolidated material in this unit is seen along the river. Valleys are the erosional features and valley 
fills are the depositional features noticed in the study area. Valley Fills appear as linear depressions of 

recent age present in between the denudational slopes. They comprise pebbles, cobbles, boulders, sand, 

silt and clays. They have been derived mainly from the physical weathering of surrounding metamorphic 
rocks such as gneisses and amphibolite rocks and deposited by streams/rivers. Valleys and Valley fills are 

found in the southern and eastern parts of the area. This unit occupies an area of about 74.96 sq. km 

(13.47%).   
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