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As the Head of this prestigious Department, I am proud and happy to
see the success and growth of our E-magazine. It is a testament to the
passion, talent, and originality of our students, and a reflection of the
diverse perspectives, experiences, and voices that maRe our Department a
vibrant and dynamic community.

Over the years, our Department has strived to provide a nurturing
environment that fosters holistic development and prepares students to
become leaders in their fields of study. We believe that education is not just
about acquiring Knowledge, but also about cultivating critical thinking,
empathy, and a sense of responsibility to society.

I extend my sincere congratulations to the editorial team and all those
who have contributed to this E-magazine. Your efforts have resulted in a
beautiful compilation of literature in different languages, photography,
artwork, and overall creativity that truly captures the essence of our

Department.

May this E-magazine inspire you to reach new heights and serve as a

eminder of the incredible potential that [ies within each of us.




Dr. K. PRABAKARAN
ASSISTANT PROFESSOR




Editorial Desk

With great pleasure, I extend my warm greetings through the pages of our
Department e-magazine, Lapides Loquuntur (The Stones Speak), a
beautiful embodiment of our Department spirit.

At the Department of Geology, we believe that education goes beyond
textbooks and lecture halls. Each student has unique talents, passions, and
interests, and we are dedicated to fostering an environment that encourages
their exploration and growth. We encourage our students to pursue their
passions in various areas, whether sports, arts, music, theater, debates,
community service, or anything else. Engaging in extracurricular activities
helps them excel in diverse fields and contributes significantly to their
personal development.

In today's digital age, it is essential to embrace innovative ways of sharing
knowledge and ideas. Our Department E-magazine serves as a virtual
platform for expressing our thoughts and learning from one another. I
encourage all students and faculty members to actively participate in and
contribute to this enriching endeavor.

I express my heartfelt appreciation to the editorial team and everyone
involved in creating Lapides Loquuntur (The Stones Speak). Your fiard
work, and dedication have resulted in a remarRable collection of stories,
articles, and creative expressions that truly capture the spirit of our

Departmeiy LOHpYHILY. EDITOR
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The Heavens above the Ocean

I've seen stars fall, but when they fall and
die,
No star is lost from the entire star-sown
sky.
The toil of all that is does not help the
original fault;
It pours into the sea, and the sea remains
salt.
In the distant past, a mystery awaits
Another enormous and lofty,
The endless sky and the infinite Ocean

waves collide.

Ms. S. BANGARU PRIANGA
Ph.D., RESEARCH SCHOLAR
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Short Communication

A study on the evolution of coastal
geomorphology between Rameshwaram
and Kilakkarai, east coast of India

T Kongeswaran* & R Karnkalan

Department of Geology, Alagappa University, Karaikudi,
Tamil Nadu — 630 003, India

*[E-mail: kongesgeo@gmail com]
Received 01 June 2018; revised 06 September 2018

This research focuses on coastal geomorphology change
analysis using remote sensing and GIS (Geographical Information
System) which is sturdily comrelated with ecological,
environmental, social, and socio-economic significance to coastal
mechanism These significances are differing apparently and will
help understanding the probable responses for the varying
boundary conditions because of anthropogenic interventions in
climatic changes. The applications of hazard studies are integrated
to coastal zone management plan and cannot be omitted. The
present study estimates the changes in coastal geomorphological
features along the study area due to natural causes from 2007 to
2017. The geomorphological maps were generated by follow-on
map products and were displayed using ArcGIS 10.2 software.
Multi-temporal satellite data of Landsat ETM (Enhanced
Thematic Mapper) 2007 and 2017 images were used for
generating coastal geomorphology maps.

Kevwords: AreGGIS 102 Chanee detection Coastal Genmamhalasv

littoral currents bring sediments in Periyapattinam
area due to the absence of river discharge, which
causes spit development in the area. Longitudinal
dunes were present about 75 meters length and 15-30
meter height in the mlands of Mandapam and Vedalai
coastal region which 1s barren, promunent and partly
stabilized. Sand dunes in Valinokkam and Sippikulam
area are partially stabilized by covering of thomy
bushes.

Estimate of Geomorphic features

The coastal stretch of Rameshwaram to Kilakkarai
1s 51 km long and 1t extends between 9°24° and 9°30°
N longitude and between 78° 40° and 79° 20° E
latitude (Fig. 1). The shoreward face is traversed by
complex drainage pattern and coastal construction
which also experiences the convergence by wave
action. The major part of the study area consists of
narrow wetlands that are developed by splitting of
river branches of Vaigai river delta. Tributaries of
Vaigai niver namely Varshalei, Pambar, Kottakkarai
and Gundar rivers supports irrigation system in the
study area.

Materials and Methods
The data products are multi spectral satellite data of
Landsat ETM 2007 and 2017 images which were used
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ASSESSMENT OF SHORELINE POSITIONAL UNCERTAINTY USING
REMOTE SENSING AND GIS TECHNIQUES: A CASE STUDY FROM
THE EAST COAST OF INDIA

Kongeswaran Thangaraj’ * Sivakumar Karthikeyan’

'Alagappa University, Faculty of Science, Department of Geology, Karaikudi, India; e-mails: kongesgeo@gmail.com;
siva karthi90@yahco.com

Abstract: The focus of this research was to assess the shoreline changes by comparing the satellite data from 1980 to
2020. The study area falls in the region between Kodiakarai and Nagapattinam of the east coast of India, which has
frequently been distressed by storm surges and cyclones in the Bay of Bengal. The Digital Shoreline Analysis System
(DSAS) detects and measures the erosional and accretional shoreline positions through the statistics of the Shoreline
Change Envelope, Net Shoreline Movement, End Point Rate, Linear Regression Rate, and Weighted Linear Regression.
The results show that the shoreline from Kodiakkarai to Nagapattinam suffered severe erosion of 17.7% in total with
an average annual erosion rate of 3.4 m/year from 1980 to 2020 and the rate of erosion ranged between 0.1 m/year
to 19.8 m/year. About 90.5% of the total shoreline was faced high erosion during the period between 2000 and 2010.
The maximum erosion was about 1061 m from 2000 to 2010, the maximum accretion was found to be 1002 m in
transects at Kodiakkarai during 2010 to 2020. After the effect of 2004 tsunami, the corresponding changes in littoral
currents caused the drastic erosion and accretion in this shoreline. The DSAS prediction model shows that 19.3% of
the current shoreline will erode in 2030. The maximum predicted erosion is 406 m at Kodiakkarai and the maximum
predicted accretion is 148 m at Nagapattinam region. The coastal zone from Kodiakkarai to Nagapattinam needs
special attention to prevent the erosion and it is recommended to build suitable coastal protection structures along
the coast for sustainable development and to execute the coastal zone management for this region.
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Chapter 14 ™
Application of Remote Sensing and GIS ot
in Floodwater Harvesting

for Groundwater Development

in the Upper Delta of Cauvery River

Basin, Southern India

Kongeswaran Thangaraj and Sivakumar Karthikeyan

Abstract People living in semiarid areas with inadequate rainfall are frequently
affected by water scarcity. Upper delta region of Cauvery River Basin (CRB) in
southern India was selected to search suitable areas for floodwater harvesting to
induce artificial recharge that improves the groundwater level. The aim of this study
is floodwater harvesting based on the technical design and identification of the appro-
priate locations for artificial recharge structures. Remote sensing and Geographic
Information System (GIS) were used to produce the flood hazard map and recom-
mend suitable areas for floodwater harvesting. Thematic layers were prepared and
overlaid to determine the flood vulnerable zones and suitable recharge structures were
identified based on the hazard map. Burrowing and flooding are the most favorable
artificial recharge structures should be implemented in all parts of CRB, whereas
battery wells near to the river banks should be built to improve the groundwater
level. Hydrologists, decision-makers, and planners will use this appropriate map to
quickly identify the locations with the greatest potential for flood water collection.
This study concludes that geospatial technology becomes very effective for flood
vulnerable zone mapping, floodwater harvesting, and suggesting management plans
to improve groundwater level for sustainable development.

Keywords Floodwater - Harvesting - GIS + Semi-arid - Sustainable and
development
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Hydrogeochemical Analysis for Groundwater Suitability Appraisal
in Sivagangai, an Economically Backward District of Tamil Nadu

Muruganantham Arumugam’, Sivakumar Karthikeyan', Kongeswaran Thangaraj"’,
Prabakaran Kulandaisamy', Bangaru Priyanga Sundaram’', Karikalan Ramasamy',

Agastheeswaran Vellaikannu'? and Perumal Velmayil'

'Department of Geology, Faculty of Science, Alagappa University, Karaikudi — 630 003, India
*Department of Geology. Alagappa Govt. Asts College (Affiliated to Alagappa University), Karaikudi - 630 003, India

*E-mail: kongesgeo®@ gmail com

ABSTRACT

Hydrogeochemical analysis was carried out to assess the
suitability of groundwater for drinking, domestic, agriculture and
industrial purposes in Sivagangai district, which is economically
backward district of Tamil Nadu, India. Seventy ground water
samples were collected during pre and postmonsoon season in the
year 2017 from all over the district and analyzed for hydrogen ion
activity, electrical conductivity, total dissolved solids, total
hardness, Ca, Mg, Na, K. CL.CO,,HCO SO, total nitrate, and F.
All the analytical results are compared with the corresponding
guideline values of drinking water standards and the results show
that groundwater in most part of the study area is potable except
for a few locations in both seasons. The groundwater geochemistry
is mostly controlled by rock water interaction and evaporation
processes in both seasons as revealed from the Gibbs plot. The
irrigation water quality parameters such as SAR, Na% and RSC
results show that some of the groundwater samples are fit for
agriculture. It is ascertained through hydrogeochemical analysis
that the quality of groundwater is appropriate for drinking,
domestic use, agriculture as well as industrial purpose and it
can be utilized for industrial development to improve the socio-
economic status of the study area.

INTRODUCTION

Groundwater gquality has physical. chemical and biological
character. The physical water quality parameters are temperature,
turbidity, colour. taste. and odour. Groundwater is penerally colourless,
odourless and does not have specific taste. Groundwater naturally
contains dissolved ions, which are slowly derived from soil particles,
sediments and rocks as they travel through the unsaturated zone and
into the mineral surfaces in the pores or structures of the aquifer. The
important decisions regarding the available fresh water resources will
determine the future eavironmental, economic and politics of any
region in the world (Sivakumar et al. 2016; Ramachandran et al. 2020).

Carth inintar meorsenne hava hann slaccifind ar asusndunmtne and suosfonn

changes in groundwater quality can be understood through the
geochemical studies ( Arumugam and Elangovan, 2000: Chandrasekar
et al.. 2013). The geochemical processes such as dissolution,
dispersion, sorption, precipitation, condensation. volatilization,
oxidation and reductions are responsible for seasonal and spatial
vanations in groundwater chemistry (Magesh and Chandrasekar, 2011
Krishnakumar et al., 2012: Magesh et al.. 2012; Ramachandran et al..
2019). The important coatrolling factors of groundwater chemical
composition are soil type, precipitation. infiltration, and ground-
water flow pattern (Jeyaprakash et al_, 2008; Chandrasekar et al., 2013;
Selvam et al.. 2013). This study aims to investigate the groundwater
quality of Sivagangai district that confronts growing population,
industrial activities and agriculture.

STUDY AREA

Sivagangai district is economically backward district of Tamil
Nadu, India. It covers an area of 4,139%m’. The geographical location
of Sivagangai district falls between latitudes 9°43" and 10°22' N and
longitudes 77°47" and 78°49" E. Sivagangai district has two revenue
divisions and eight subdivisions. The majority of works in the district
are dependent on the source of agriculture (72.8%). Paddy is the
primary crop of the district: other cultivated cereals inclide sugarcane,
groundnut, pulses and millet. Normally the whole district is surrounded
by palm trees and landscape is of palm and acacias. The soil types in
this district are latenitic. red, black. red loam. graphite; black and white
granite is also available. During the summer periods (April to June)
the weather is dry and sultry due to its tropical climate condition and
the temperature reaches its maximum of 43° C (CCC&AR and
TNSCCC, 2015). The normal annual rainfall ranges between
361.8 mm and 9886 mm. The normal sout west monsoon rainfall
varies from 275.8 to 401.1 mm while the north east monsoon normal
rainfall varies from 3825 to 442.8 mm. The groundwater level in
shallow aquifer ranges from 30 to 32 mbgl in sedimentary formation.
whereas 15 to 20 mbgl in hard rock. In deeper aguifer of sedimentary
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