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Abstract 

IRS, LISS-III, LISS-IV and Cartosat-1 data have been used for preparing various layers of 
geoenvironmental parameters in parts of Lalitpur district. There is an urgent need for 
understanding, preserving and restoring natural environment around granite quarries of 
Kalapahar and Madwari in the western part of Lalitpur district and sandstone quarries in 
Madanpur area in the southern part of the district. A major tree plantation drive should be 
taken up in the areas of Kalapahar and Madwari.  Stone quarrying should be taken up in a 
controlled manner. Agricultural fields and forest land should not be used for dumping the 
mine waste. Stone mills should not be allowed on agricultural land. Regular health checkup 
camps should be organised for the population of Kalapahar, Madwari and Madanpur area to 
mitigate the impact of  air pollution. 
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1. Introduction 
The earth is more beautiful than useful and 
deserves better to be admired than used. 
Contrary to this it has been plundered, 
ravaged, defiled and polluted by the 
anthropogenic activities having little 
consideration for  conserving the earth’s 
resources and preserving ecological 
integrity. The devastation of the natural 
environment and its floral and faunal 
domains far over weights the achievements 
of man in the scientific and technological 
fields (Valdiya, 1987; Uniyal et. al, 2014).  

We live at the dynamic interfaces between 
the atmosphere, hydrosphere and 
lithosphere.  The human habitat is molded 
by them and man has been affecting them 
on an ever increasing scale.  The term 
Geological environment or Geoenvironment 
refers to the uppermost parts of lithosphere 
which is affected by human activities. It 
comprises of rocks, soils, fluids, gases and 
organisms. Geoenvironment is linked to and 
is influenced by atmosphere, climate, terrain 
and vegetation cover. Human activities 
influence the  geological,  physical,  chemical  
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and biochemical processes taking place in 
rocks and soils (Aswathanarayana, 1995).  
Some of the impacts of man on 
geoenvironment as explained by Archer et. 
al (1987) are summarized as following (Table 
1). 
Table 1: Anthropogenic activity and adverse 
effects. 

Activity Adverse Effects 

Mining 

Changes in landscape, 
landslides, subsidence, 
pollution of water, air and 
soil, lowering of groundwater, 
damage caused by explosions 

Industries 
Pollution of water, soil, air and 
biota 

Waste 
disposal 

Pollution of water and soil, 
attack on underlying rocks, 
thermal effect 

Almost all mining involves the penetration of 
the lithosphere through quarries, opencast 
mines and underground mines 
(Aswathanarayana, 1995; Uniyal and Shah, 
2007). According to Vartanyan (1989) the 
changes expected as a consequence of 
mining include change in the natural 
topography and the consequent disturbance 
in the suitability of land for various uses, such 
as agricultural and forestry and change in the 
hydrology condition affecting groundwater 
and surface water. The benefit of using 
satellite data is that they provide objective, 
unbiased, and transparent data sources in a 
near real time basis. Uniyal and Shah (2007 & 
2013) and Uniyal et al. (2014) highlighted the 
utility of  remotely sensed data and GIS 
techniques in geoenvironmental studies. 
Present study in Lalitpur district of Uttar 
Pradesh envisages to undertake a 
coordinated and integrated approach and 
applications of geology through the tools of 
Remote Sensing and GIS for improvement 
and preservation of environment for a more 
judicious use of natural resources. The 

landscape of Lalitpur district is very 
interesting from geological, 
geomorphological, structural, landuse/land 
cover, surface and ground water resources 
point of view as the district has large 
reserves of building stone (granite), red 
morrum and diaspore/pyrophyllite etc. 
Landuse changes around stone quarries 
(granite and sandstone quarries) by the 
activity of stone crushers and consequent 
dumping of large heaps of mining waste and 
dust and spread of dust in the air during 
stone crushing are some of the problems 
which have serious implications on the 
health of the population residing in the 
vicinity of stone quarries and stone crushers. 
In view of this there is a harsh exigency to 
further study some of these problems using 
remote sensing and GIS techniques.  

2.0 Objectives  
The objective of the present study is to 
create thematic layers of various 
geoenvironmental parameters viz.  geology, 
geomorphology drainage, lineament and  
landuse /land cover in order to ascertain the 
landuse changes and obliteration of 
landscape (if any) owing to anthropogenic 
activities of stone quarrying. 

3.0 Study Area  
The study area comprises southern part of 
southern most Lalitpur district of Uttar 
Pradesh and is bounded between longitude 
78013’21” E to 78059’45”E and latitudes 
24010’32”N to 24045’00”N  and is covered in 
the Survey of India Topographical Map 
Sheets No. 54L/10, 54L/11, 54L/12, 54L/15, 
54L/16. The northern fringe of the area 
consists of plain tracts whereas, the central 
and southern part is hard rock terrain and 
forms a part of Bundelkhand Granitoid 
Complex (Figure 1). The district is bounded 
by Madhya Pradesh from three sides  
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whereas Jhansi district lies in the immediate 
north.  

 
Figure 1: Drainage and water bodies map of 
a part of Lalitpur district. (Based on visual 
interpretation of IRS 1C LISS III FCCs of 1998 
& 2000) 

Betwa river forms the western boundary of 
study area whereas Dhasan flows through 
the south eastern extremity of the district. 
Rajghat, Govind Sagar, Jamni and Sajnam are 
the major reservoirs in the district. Only 
eastern part of Rajghat reservoir falls in 
Lalitpur district and the western part of this 
reservoir falls in M.P.  

4.0  Data Used  
IRS 1D LISS III Geocoded False Colour 
Composites (FCCs) of 1:50,000 scale of 1998 
and 2000 period and digital data of IRS LISS 
IV of 2004 were used for preparing the 
thematic maps of geology, geomorphology, 
lineament, drainage and water bodies and 
landuse/land cover maps etc. Digital image 
analysis was done on IRS LISS IV data of 24 
February and 09 March 2004 in an attempt to 
demarcate even smaller lineaments.   

5.0  Methodology 
Survey of India Topographical Map sheets 
were used in conjunction with satellite 
images to create base maps. Drainage, 
geomorphological, structural and landuse 
features of the area were interpreted 
through the analysis of important 

photoelements and geotechnical elements. 
The individual photo element and 
geotechnical element (terrain element) have 
been considered separately and finally in 
combination giving due cognisance to their 
relationship or association, in order to 
identify various fluvial geomorphic, 
structural and landuse / land cover features 
including stone quarries.  High resolution 
Cartosat-1 PAN images were available only 
for the southern and southeastern part of 
Lalitpur district and they proved very useful 
in deciphering the extent of existing and 
abandoned sandstone quarries in the east as 
well as west Madanpur areas respectively 
and also helped in extraction and 
delineation of even minor lineaments, small 
mesa, butte and some small stone quarries 
which were otherwise not mappable on LISS-
III images. Comparative examination of SOI 
toposheets of 1972-73 survey and satellite 
data (IRS LISS III images of 1998/2000 and 
high resolution LISS IV and Cartosat images  
of  2005/2006) helped in the qualitative 
assessment of   landuse changes . 
Reconnaissance survey on Lalitpur-Mahroni-
Mandawra- Girar and Lalitpur-Burwa-Rajghat 
Dam area gave a broad idea about 
physiography, drainage, geomorphological 
setup and landuse pattern of the study area 
and  helped in demarcation of certain points 
for detailed investigations. Subsequent to 
preliminary reconnaissance survey, a few 
well defined traverses were planned with 
special emphasis on the field verification of 
the extent of granite and sandstone quarries 
and also that of the dumped overburden. 
Granite quarries of Madwari and Kalapahar in 
the western part of Lalitpur district were 
investigated in detail (Figure 14 & 15). 
Obliteration of landscape due to sandstone 
quarrying was also studied in detail in the 
eastern and western Madanpur area in 
southern part of Lalitpur district (Figure 16 & 
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17). Investigations pertaining to the extent of 
major water bodies and their surrounding 
landuse were carried out around Govind 
Sagar, Shahzad and part of Rajghat 
reservoirs. Regional extension of lineaments 
and straight course of rivers/streams and 
channel incision along the lineaments was 
also verified in the field.  
Digital image enhancements were applied 
(using  ERDAS image processing software 
package) as an aid to visual image 
interpretation and has helped in 
demarcation of the stone quarries and 
delineation of  structural features and hence 
improved the accuracy of maps. Many 
Structural features and extent of stone 
quarries have been inferred on the basis of 
abrupt changes in tone, texture and pattern 
after applying spatial enhancements on 
Cartosat-1 PAN data including convolution 
and non directional edge. Spatial 
enhancement such as edge enhancement 
and low pass filters when applied on high 
resolution (2.5 meters) Cartosat-1 PAN 
images proved to be extremely useful in 
deciphering sandstone quarries of Madanpur 
area as these quarries appeared in bright 
tone and white colour and are having sharp 
contrast from the surrounding forested area, 
which appeared in dark grey colour and dark 
tone (Figure 10 & 11). Light grey coloured 
small pockets within the sand stone quarries 
represent large heaps of dumped quarry 
waste with some sparse vegetation cover or 
remnant pockets of forest cover within the 
stone quarries. Among various spatial 
enhancements applied on Cartosat-1 PAN 
images the edge enhancement and low pass 
filters (using 3x3 kernels or box) proved to be 
the best technique for depicting sandstone 
quarries which have appeared in white 
colour  (Figure 10 & 11). High pass filter has 
also depicted these sandstone quarries to 
some extent (Figure 12). These sandstone 

quarries on LISS-III images were appearing as 
very small white dots.  

6.0  Terrain Characteristics  
Terrain characteristics viz. drainage, geology, 
lineaments, geomorphology and landuse 
changes were studied in detail and a brief 
account of the same is given below: 

6.1 Physiography 
The terrain of Lalitpur district lies in 
Peninsular shield and is differentiated into a 
rocky surface of Vindhyan Plateau on 
southwestern and southern part followed by 
pediplain and pediment inselberg complex 
in the centre and northern areas respectively. 

6.2 Drainage  

The part of Lalitpur district under present 
study is drained by Betwa, Sajnam, Jamni, 
Narain and Dhasan rivers. All of these rivers 
are flowing from south to north (Figure 1). 

7.0 Relationship of Landforms And 
Landuse/Land Cover Pattern 
Large part of Pediment Inselberg Complex 
and Pediplain in central part of Lalitpur 
district have cropland as the major landuse. 
However, the dissected plateau mainly 
Vindhyan Sandstone on southern most 
fringe of the study area has forest cover and 
scrubs as the dominant land cover. Dense 
forest cover has been noticed in the south of 
Sonrai and Lakhanjir as small pockets within 
the open and degraded forest (Figure 2b). 
Pockets of open and degraded forest 
vegetation are noticed over dissected 
plateau in the SE of Piparai, south and SW of 
Narhat and Patna and over the denudo 
structural hills in the south of Sonrai and 
Girar in the southern part of Lalitpur district 
(Figure 2a). Degraded forest is generally 
developed in the peripheral part of the open 
forest. Stone quarrying from or in the close 
vicinity of forest land is one of the causes for 
degradation of forest in this area.  
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Figure 2a: Landuse/landcover map of a part 
of Lalitpur district, U.P. (Based on visual 
interpretation of IRS 1C LISS III FCCs) 

 
Figure 2b: Landuse/landcover map of a part 
of Lalitpur district, U.P. (Based on 
interpretation of IRS P6 LISS IV data) 

Degraded forest with  forest canopy cover 
below 10% is noticed all along the southern 
and southwestern margin of Lalitpur district. 
Comparison of Survey of India Topographical 
map sheets of 1972 survey and satellite data 
of 1998/2000 illustrates that a major part of 
open forest that existed in 1972-73 in 
southern part of Lalitpur district has reduced 
to degraded forest by 1998/2000 (Figure 2a). 
Large part of hard rock terrain around 

Rampura, east of Piprai, north of Belabehat, 
west of Narhat and Patna and south of Sonrai 
and Girar has degraded forest cover (Figure 
2a). Forest blank in the study area is noticed 
in the south of Dongra Kalan, north of 
Balabehat, southwest of Piprai  and around 
Madanpur  (Figure 2a & b, 9 & 10). Pockets of 
degraded forest and forest blank are 
developed on the periphery of east 
Madanpur sandstone quarries (Figure 16).  Ill 
conceived sandstone quarrying in the west 
Madanpur area in the past had transformed 
the pockets of open forest (of this area) to 
forest blank having large heaps of 
overburden dump of stone quarries.  The 
scrub land not associated with a forest has 
been included under this sub-category and is 
in fact a combination of stunted trees and 
shrubs occurring in a haphazard fashion in 
terms of distribution and is generally prone 
to deterioration due to erosion. In the study 
area such tracts are generally surrounded by 
agriculture land and are associated with the 
river/streams. Pockets of dense and open 
scrub are conspicuous all along the linear 
and curvilinear stretches of gullied and 
ravinous land along Betwa, Sajnam and 
Jamni rivers. Degraded scrub is concentrated 
more on the eastern margin of Lalitpur 
district in Ramgarh area on the western side 
of Dhasan River (Figure 2a). Pockets of 
gullied/ravinous land are also prominent 
along Jamni River in the west of Saidpur. 
Pockets of gullied land are also noticed along 
Sajnam river and on the western bank of 
Betwa River (Figure 2b).  
Barren/Rocky/Stony waste/Sheet rocks are 
noticed in those areas of Lalitpur district 
which are part of Bundelkhand Granitic 
Complex and are actually granite hills or 
plateau area of Vindhyan Sandstone. 
Numerous pockets of rocky/stony waste or 
sheet rock area are mapped in the north of 
Ramgarh towards the eastern extremity of 
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the district and also around Girar and Sonrai 
and further south. In the southwestern part 
of the district sheet rock areas are developed 
in the south of Dongra Kalan and Piprai. 
Pockets of barren/ rocky/stony waste are 
noticed along Sajnam river, northwest of 
Govind Sagar Reservoir, east of Birdha and in 
the north of Sonrai (Figure 2a).  

 
Figure 3: Geological map of a part of Lalitpur 
district. (Modified after GSI, 2008) 

Growth of aquatic weeds in number of 
surface water bodies of Lalitpur district 
including rivers and lakes is an issue of 
environmental concern (Figure 18). Time to 
time cleaning and decontamination of 
surface water bodies through combined 
efforts of community and administration 
may help in maintaining the cleanliness of 
these important sources of water in Lalitpur 
district.   

8.0 Stone Quarries and Stone Mills 
This category of landuse includes the 
pockets of land which have witnessed the 
anthropogenic activity of excavation of 
stone (Table 2 & Figure 2a). On multispectral 
satellite data (False Colour Composites of 
LISS-III) stone quarries and stone mills are 
characterised by white colour or greenish 
white colour, coarse mottled texture with 
irregular boundaries and sharp contrast from 

the surrounding agriculture land (Figure 6). 

 
Figure 4a: Lineament map of a part of 
Lalitpur district. 

 
Figure 4b: Lineaments marked on LISS  IV 
FCC  of southern part of Lalitpur district. 
Abandoned Phosphate quarries on high 
resolution Cartosat-1 Pan image appear in 
bright white tone and are characterised by 
their sharp contrast from the surrounding 
areas and their association with hills having 
sparse vegetation (Figure 13).  
Table 2: List of Stone Quarries in Lalitpur 
District (as per District Mining Office data of  
2006). 
Sl. 

No. 
Stone 
type Name of Villages 

1. 
 

Granite 
 

Gungaura,Kalapahar, Delwara, 
Tauria, Khura, Hanupura, 
Durjanpura, Madawari, 
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Jairwara, Delwara, Outer 
Lalitpur, Budhwar, Thanwara 
& Aalapur 

2. 
Sand-
stone 

 

Jahajpur, Hardari, Waspur, 
Walabehat, Rampura, Lidhara, 
Madanpur, Madaun, Dhojri, 
Dugria & Sukhpura 

3. Crushed 
Stone 

Lakhanpura, Harshpur, Pisnari, 
Sivnikhurd, Amarpur & Jhakar 

Granite Stone quarries are mainly located in 
Madwari and Kalapahar area in the western 
part of Lalitpur district. Large scale granite 
stone quarrying in Madawari and Kalapahar 
areas have drastically obliterated the 
landscape of these areas as well as their 
landuse pattern. Large heaps of dumped 

quarry waste in close proximity of quarry 
ponds appear as hills or linear ridges in the 
stone quarry areas of Kalapahar and Madwari 
(Figure 14 & 15). Sandstone quarrying is also 
noticed in east Madanpur and because of the 
regular disposal of quarry/mining waste in 
the close proximity of forest (Figure 17). The 
heaps of mining waste sometimes extend to 
forested areas as well and have adverse 
effects on forest areas (RSAC-UP, 2010).  
9.0  Geology  
Broad geological setup of the area under 
investigation is given in figure 3 and below 
on Table3. 

Table 3: Geology and Minerals (After GSI, 2008). 
Geological 

Unit 
Lithology Group Age 

Channel 
Alluvium 

Grey, fine to medium grained sand 
with minor silt 

Newer 
Alluvium 

Holocene 

Banda 
Alluvium 

Red to deep brown sand and gravel 
with silt and clay 

Older 
Alluvium 

Lower to Middle 
Pleistocene 

Laterite 
Laterite capping over quartzite, 

sandstone of Kaimur Group 
 Cainozoic 

Traps 
‘aa’ type horizontal flows with 

intertrappeans comprising  limestone 
and nodular chert 

Deccan 
Trap 

Cretaceous to Eocene 

Lameta Silicified and fossiliferous ash beds Lameta Upper Cretaceous 
Rewa Sandstone and shale Rewa Neo-Proterozoic 

Kaimur 
Quartzite, sandstone, shale and 

conglomerate 
Kaimur Meso- Proterozoic 

Semri 
Whitish and pinkish sandstone and 

shale 
Semri Meso- Proterozoic 

Bijawar 

Tuffaceous shale, sandstone, 
carbonate rocks, pillow lava, quartz 

braccia with minor amount of 
quartzite and conglomerate 

Bijawar 
Palaeo to Meso- 

Proterozoic 

Bundel-
khand 

Granitoid 
Complex 

Various types of granites, migmatites, 
gneisses and metabasites with 

enclaves of older metamorphic rocks 
comprising mica schist, banded 

haematite quartzite and amphibolites 

Bundel-
khand 

Granitoid 
Complex 

Archaean to Proterozoic. 
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10.0 Lineaments 
High density of lineaments and fractures in 
general indicates the presence of 
groundwater (Kresic, 1995 and Sander et al, 
2007, RSAC-UP, 2007 & 2010). According to 
Uniyal et.al (2010 & 2014), lineaments also 
exhibit strong control on river courses. 
Examination of IRS LISS-III, LISS-IV and 
Cartosat-1 PAN data has revealed that the 
southern and south western part of Lalitpur 
district is traversed by NW-SE, NE-SW, E-W 
and N-S trending lineaments. Jakhlam-Piprai-
Balaghat area of the district comprises gently 
sloping Vindhyan Sandstone criss crossed by 
NW-SE and NE-SW trending lineaments. The 
existence of these lineaments is evident by 
deep dissection of this part of Vindhyan 
Plateau, incised channels and steep valley 
walls of small streams draining through the 
area and development of escarpments at the 
edge of plateau (Figure 4a & 4b). In the 
further south of Girar and Sonrai the 
structurally controlled ridges are some of the 
evidences of E-W trending lineaments which 
traverse through rocks of Berwar and Sonrai 
formation. Further south around Madanpur 
the Vindhyan Sandstones are traversed by 
NW-SE, NE-SW and N-S trending lineaments. 
High pass filter applied on Cartosat-1 PAN 
image (using 3x3 kernel) and some NNW-SSE 
and some WNW-ESE trending lineaments are 
deciphered (Figure 12). However it is the low 
pass filtered Cartosat-1 PAN image on which 
NW-SE, NE-SW and NNW-SSE trending 
lineaments have clearly emerged and have 
been delineated accordingly (Figure 11). The 
intersections of these lineaments if explored 
in detail may prove to be focal points for 
detailed mineral targeting studies 
particularly in Girar - Sonrai area. The 
intersections of minor lineaments drawn 
from Cartosat-1 PAN images of Girar-Sonrai-
Papra Bangwan and Lakhanjir area of 

southeastern part of Lalitpur district shall be 
further investigated for ground water, 
mineral targeting and seismotectonic studies 
(Figure 7). 

11.0  Mineral Resources 
Granite and dolerite, used as dimensional 
stones, are associated with BGC. Gravel and 
coarse sand (morrum) associated with 
Quaternary deposits and other rocks are 
used as construction material. According to 
Mineral Atlas of Uttar Pradesh (2006) by 
Department of Geology and Mining, U.P. 
pyrophyllite, diaspore and rock phosphate 
are the major minerals and granite, 
sandstone and morrum are the minor 
minerals for which  leases are sanctioned and 
Lalitpur district has about 25,000 tones of 
diaspore reserves and 6.69 lakh tones of 
pyrophyllite reserves. Mineral Base Industries 
in Lalitpur district include granite & 
sandstone cutting & polishing units. 
According to Farooqui and Singh, (2006), the 
presence of PGE has been reported from 
ultrabasic rocks of Ikauna and the 
mineralisation in this area appears to have 
spread throughout the ultrabasic rocks 
comprising peridotite and serpentinised talc-
actinolite-schist zone. GSI (1985), reported 
sulphide mineralisation showing 
chalcopyrite along fault zones in the Bijawar 
rocks at Sonrai and discovered phosphate in 
the quartz breccia of the Bijawar Group to 
the south of Tori and to the west of Girar. 
Granites, quartz reefs and other acidic rocks 
and the Bila Sandstone are sporadically 
quarried for grinding-stones and building-
stone specially near Madanpur. Economic 
mineral resources of the area include copper 
minerlisation around Sonrai, bauxite around 
Pathrai, Inlia Tal, Bigori,  rock phosphate 
between Sonari and Jaitpura, diaspore and 
pyrophllite with quartz reef near Toridar, iron 
ore around Berwar, Girar, Solda and Sonrai, 
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placer gold from Sukharwah nadi around 
Patha, uranium mineralization around Pinsari 
(District Resource Map of GSI, 2008). 

12.0  Geomorphology  
The area under investigation is divisible into 
four major geomorphic units viz., Pediment-
Inselberg complex, Denudational Hills, 
Dissected Plateau and Pediplain (Figure 5). 

 
Figure 5: Geomorphological map of a part of 
Lalitpur district. 

12.1 Pediment Inselberg Complex 
This geomorphic unit corresponds to 
Bundelkhand Granitic complex and 
comprises small hills scattered within the 
pediment surface. Pediment is flat to gently 
sloping eroded bed rock covered with thin or 
thick veneer of alluvium fringing inselbergs. 
Owing to medium soil cover, the pediment 
zones are extensively cultivated (Figure 6). 
Within this unit are small irregular zones of 
shallow buried pediment surrounding the 
denudational hills of granite and highly 
denuded granite knobs (inselbergs). Steep 
sided round topped mounds or isolated 
small hills generally of granite or granite 
gneiss occurring in isolation and rising above 
the general level of pediments are noticed in 
the area east of Sajnam river and west of 

Jamni around Silwan, Banpur and also  in the 
east of Gurha. 

 
Figure 6: IRS 1C LIS III False Colour 
Composite of central part of Lalitpur district. 

The occurrence and movement of 
groundwater in shallow buried pediment 
zones is restricted along faults and fractures. 
Deep bore wells along the zones of structural 
discontinuities (faults and fractures) can be 
feasible (RSAC-UP, 1999). Groundwater 
prospects are poor in inselberg due to rocky 
nature and high relief and are moderate to 
low in shallow buried pediments. Moderately 
buried pediments have moderate 
groundwater prospects in general and good 
groundwater prospect in fault and fracture 
zone.  

 
Figure 7:  Lineaments  (shown with yellow 
lines ) mapped from Cartosat 1 PAN image of 
southern part of Lalitpur district. 
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Figure 8: Dissected Plateau having forest 
cover as viewed from Cartosat 1 PAN image 
of southern part of Lalitpur district. 

 
Figure 9: Sandstone quarries (marked  with 
yellow out lines) mapped from  Cartosat 1 
PAN image of Madanpur and surrounding 
area of  southern part  of  Lalitpur district. 

 
Figure 10 : Edge enhancement applied on 
Cartosat 1 PAN image of Madanpur and 
surrounding area of southern part  of  
Lalitpur district and sandstone quarries are 
highlighted and marked  with yellow 
outlines lines. 

 
Figure 11: Low pass filter applied on 
Cartosat 1 PAN image of Madanpur and 
surrounding area of southern part of Lalitpur 
district and sandstone quarries marked with 
yellow outlines. 

 
Figure 12: High pass filter  applied on 
Cartosat 1 PAN image of Madanpur and 
surrounding area of southern part  of  
Lalitpur district and sandstone quarries 
marked with yellow outlines. 

12.2 Denudational Hills  
Denudational Hills  are confined to the 
southeastern part of Lalitpur district  in 
Sonrai and Girar area and have although 
witnessed denudation yet the structural 
control over their trends is reflected in their 
present day landscape. They owe their origin 
to endogenic processes of tectonic activities 
and subsequently to exogenic processes 
namely weathering and erosion for longer 
duration which has resulted in high degree 
of denudation. Denudational Hills  comprise 
proterozoic rocks mainly granites and are 
characterized by barren rocky steep slopes 
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criss crossed by a number of discontinuity 
planes viz. faults, fractures, joints and 
lineaments etc. Ground water prospects of 
Denudational hills are poor, yet valley fill 
areas or fracture and fault zones, particularly 
their intersections with in these hills can be 
the sites for ground water development. 
12.3  Dissected Plateau 
Dissected plateau is characterised by high 
drainage dissection and high erosion along 
lineament controlled incised drainage and 
occupies the southern and southwestern 
margin of Lalitpur district (Figure 8). Further, 
this geomorphic unit corresponds to Upper 
Vindhyan rocks and mainly comprises 
sandstone. Erosion/stripping of non resistant 
members has given rise to stripped surfaces 
also referred to as stratiplains. Mesas and 
buttes without appreciable soil cover 
evolved due to further erosion of stratiplains. 
Dissected plateau is traversed by NW-SE, E-W 
and NE-SW trending lineaments which  
control the drainage pattern as most of the 
drainages along them are incised (Figure 5). 
Ground Water prospects of plateau are poor 
but at places where there are lineament 
intersections or fractured and jointed rocks, 
the ground water prospects are good.  

12.4  Pediplain  
Pediplain is produced largely by sheet 
erosion, flood action and is the final stage of 
planation due to cycle of erosion in semi arid 
and arid regions (Whitten & Brooks, 1987). 
Pediplain is formed by lateral coalesceing of 
pediments. Parts of Lalitpur district from 
south of Bamauri Kalan, Birdha, north of 
Dongra Kalan, Bachrai, south of Silpur and 
around Mandawra seems to have developed 
by lateral coalesceing of a number of 
pediments developed at the northern and 
northeastern edge of dissected plateau. 
Pediplain surface might have been reworked 
by local rivers and streams (Figure 5). Ground 

water prospects in this geomorphic unit are 
moderate in general and moderate to good 
along fractures. 
12.5 Linear Ridges 
This landform on satellite data (False Colour 
Composite) is characterised by its peculiar 
linear, elongated ridges and light tone as 
compared to denudational hills. In Lalitpur 
district linear ridges are noticed near Billa on 
both the sides of Sajnam River (Figure 5). 
Linear ridges cut across various lithological 
units and control the groundwater 
movement. According to RSAC-UP (1991), 
linear ridges may prove to be promising 
zones for ground water exploration if, some 
of their deep seated fractures are inter 
connected and having an opening to the 
recharge area. Owing their origin to tectonic 
activities, the linear ridges at a few places 
can be source of perennial supply of water. 

12.6   Flood Plain  
Narrow strip of land running parallel or sub 
parallel to the active channels of Dhasan, 
Sajnam, Jamni, Betwa and Narain rivers with 
almost at the same elevation as that of the 
corresponding river has been referred to as 
flood plain. Flood plains of most of the rivers 
are incised and very narrow and have good 
to very good ground water prospects. 

 
Figure 13: A field view of abandoned 
phosphate quarry at Sonrai. The high grade 
phosphate of this quarry was completely 
exhausted. 



Geoenvironmental Investigations  in… 

12 
 

 
Figure 14 : A field view of quarry pond with 
in the granite quarry at Madwari and heap of 
dumped quarry waste seen in the 
background. 

 
Figure 15: A field view of large heap of 
dumped waste of granite quarry at  
Kalapahar. 

 
Figure 16: A field view of large heap of 
dumped mining waste near sandstone 
quarry of east Madanpur. 

 
Figure 17: A field view of sandstone quarry 
of west Madanpur area in the close proximity 
of forest. 

 
Figure 18: A field view of aquatic weeds in 
Talbehat Lake in northern part of Lalitpur 
district. 

13.0 Results and Discussion  
Large scale granite stone quarrying around 
Kalapahar & Madwari areas in the western 
part of of Lalitpur has led to the 
establishment of a number of stone mills in 
this area. This anthropogenic activity  has not 
only changed the landuse pattern of quarry 
sites and peripheral area but this has also 
caused drastic obliteration of the landscape 
of these areas. In Kalapahar and Madwari 
areas a number of quarry ponds and hill like 
large heaps of quarry waste (mining waste) 
are examples of much discussed 
anthropogenic geomorphology, wherein the 
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creation of landforms by human activity is 
studied and analyzed (Figure 14 & 15).  
This has contributed to drastic rise in air 
pollution in this area which has become a 
major health and environmental hazard for 
the area. Small rills developed on large heaps 
of overburden dump may transport some 
loose material to the Gangora Nala which 
joins Gudawal Nala draining into Betwa river 
and Rajghat dam reservoir. Consequently the 
reservoir of Rajghat Dam on Betwa River may 
witness higher rate of siltation. In the 
southern part of Lalitpur district around 
Madanpur the rigorous sandstone quarrying 
is noticed in the eastern Madanpur quarries. 
Furthermore, the obliterated landscape in 
and around the abandoned sandstone 
quarries of western Madanpur is also an 
example of ill conceived stone quarrying and 
unplanned disposal of solid waste (Figure 16 
& 17).  Comparative examination of Survey of 
India Topographical map sheets of 1972-73 
and LISS-III satellite images of 1998-2000 
period and high resolution IRS P6 LISS-IV 
false colour composites of April, 2005 & 
November/December, 2006 & Cartosat-1 
PAN data of Jan. 2006 illustrates that in the 
southern part of Lalitpur district in the 
further south of Jakhlaun, Dongra Kalan, 
Narhat and Patna the forested areas have 
witnessed degradation during 1973-2000 
and 2000-2006 period as many areas of 
dense forest cover have been transformed 
into open forest and many areas of open 
forest cover as existed in 1973 have been 
reduced to degraded forest having pockets 
of forest blank (Figure 2a). 
One of the important finding of this study 
from the point of view of geoenvironmental 
assessment is the qualitative assessment of 
anthropogenic intervention in the form of 
granite quarrying in the north west of 
Lalitpur town and sandstone quarrying in 
the southern part of Lalitpur district around 

Madanpur. This study has also revealed that 
excessive quarrying in an area may lead to 
the exhausting of natural resources within a 
short span of time. This has been the case of 
Phosphate quarry of Sonrai which is now an 
abandoned quarry (Figure 13).  
Another important finding of the present 
study is delineation and demarcation of even 
very small or minor lineaments in Patna-
Sonrai-Girar and Madanpur-Bangwan-Papra-
Lakhanjir areas of southern and southeastern 
parts of Lalitpur district. As all such minor 
lineaments have been mapped using high 
resolution Cartosat-1 PAN images. These 
hard rock areas in Lalitpur are water deficient 
and detailed geophysical explorations at and 
around lineament intersections might prove 
to be crucial for targeting ground water. 
Lineament intersections in Mandwra-Sonrai-
Girar area may be potential sites for mineral 
targeting. 

14.0 Measures for Restoring The Natural 
Environment 
Kalapahar and Madwari in the western part 
of Lalitpur district have witnessed 
considerable obliteration of landscape as 
many quarry ponds have emerged due to 
stone quarrying and large heaps of dumped 
quarry/mining waste have transformed the 
surrounding areas into wastelands. 
Following measures are suggested for 
conserving and restoring natural 
environment around quarries. 

i. A major drive for tree plantation should be 
initiated along Kalapahar, Madwari, 
Durjanpur, Patipur areas in northwestern 
part and also in the south in Bandargurha 
and Sagoria Reserve Forest in the areas 
south of Jakhlaun, Dudhi Reserve Forest 
and Dudhi East Reserve Forest in the south 
of Dongra Kalan, Gona Reserve Forest west 
of Narhat, Patna Reserve Forest south of 
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Patna, Bhandawa and Solda Reserve Forest 
in the south of Dhuari. 

ii. Stone quarrying should be properly 
regulated in Kalapahar, Madwari, 
Durjanpura and Madanpur areas.  

iii. Agricultural fields should not be used for 
dumping the quarry/mining waste.  

iv. Lease should not be given in the 
periphery or close proximity of reserved 
forests as the spatial extent of quarry 
dumps may gradually encroach  the 
forested areas.  

v. Regular health check up camps should be 
organised for the population of Kalapahar, 
Madwari, Dujawnpura and Madanpur area. 

vi. Lakes, ponds and reservoirs should be 
conserved and cleaned from time to time 
to ensure ground water recharge in order 
to fulfill the drinking water requirements of 
not only human populace but that of the 
cattles and migratory birds also (Figure 18).  
vii. Nowadays even abandoned quarries are 
considered as of some environmental value 
and these unpleasant association of 
landscape can be developed into tourist 
spots after beautifying the landscape.  

viii. The sites of balanced rocks should not be 
leased out for stone quarrying in order to 
minimize the obliteration of this beautiful 
landscape. 

15.0  Conclusion 
The landscape of Lalitpur is naturally 
beautified by balanced rocks which are 
actually granite inselbergs. Granite quarrying 
and stone mills in the western part while the 
sandstone quarries in the southern part of 
Lalitpur district are major environmental 
hazards, because the anthropogenic activity 
has transformed many pockets of fertile land 
of this area into dumping sites for mining 
waste (Figure 14, 15, 16 & 17). In Kalapahar, 
Madwari and Madanpur east areas there has 
been a mushrooming growth of stone mills. 
Dust in the air is visible and is conspicuous 
around stone mills causing air pollution. A 
number of heaps of mining waste are 
occupying the agricultural fields. It has been 
observed that in Kalapahar, Madwari and 
Madanpur area the agricultural land at a 
number of places has transformed into stone 
mills or site for stone cutting. Large heaps of 
mining/quarry waste from stone quarries 
have converted many pockets of agricultural 
and forest land into wastelands.  
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