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ABSTRACT
The east coast of Tamilnadu, India has been studied for the scanning microscopy of quartz grain size analysis and textural
parameters along the Vellar and Ponnaiyar River reveals of some micro features. There are three types of process
environments viz. Beach (Littoral), subaqueous and low to high energy environments appear to be active the east coast of
Tamilnadu. Variation in energy condition is controlled by geomorphology of sedimentary beach. Textural pattern show
complicated profile as a result of the fluctuation in the physic -chemical conditions due to sediments and the marine
interaction. Subaqueous environment is predominant and it’s revealed in the form of mechanical impact features likely wood
conchoidal breakage, impact of V-marks, grooves, concave fractures while chemically dominant environment shows etch Vmarks, solution precipitation, solution pits etc. High energy conditions are assumed due to breakage of quartz along the
coastal zone. Etch V, Solution pits, precipitation features indicates relatively quiet environment in sheltered beaches. In t his
study has been made to understand the quartz grain micro -texture, transport and depositional environment and its
significance.
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1.INTRODUCTION
Scanning electron microscopy (SEM) has been employed
extensively since the 1970s in the study of surface textures
on detrital quartz sand grains in order to understand the
transport history of the sediment Margolis and Kennett
(1971); Margolis and Krinsley (1971); Krinsley and Smalley
(1972); Krinsley and Doornkamp (1973); Margolis and
Krinsley (1974); Whalley and Krinsley, (1974); Krinsley
and McCoy, (1977).
Different mechanical and chemical processes that affect
quartz sand grains are apparent from the surface features
(Al-Saleh and Khalaf, 1982). These features are described
and catalogued according to depositional environment by
Krinsley and Doornkamp (1973). Significant contributions
were made by Krinsley and Donahue (1969) and Krinsley
et.al, (1976) about quartz grain surface texture, their
transport and depositional environments. Surface micro
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textures of quartz from consolidated sedimentary formation,
mainly sandstone, and their implication on the depositional
environment were studied by Madhavaraju and Ramasamy
(1999), Madhavaraju, et.al, (2004 and 2006). Joshi (2009)
studied micro textures of detrital quartz grains of alluvial
sediments and marine transgressive formation. From the
Indian coast, the micro-morphology of quartz sand from
beaches of Kerala (Mallik, 1992), coastal Southern Tamil
Nadu (Cherian, et.al., 2004) and beaches of Goa (Ambre, et.
al., 2005) were studied in detail. Udayaganesan, et. al.,
(2011) and Rajganapathi, et.al., (2012) studied the microtextures of quartz grains from Northern sector of Tamil
Nadu coast, which is marked by dynamic as well as static
coastal processes.
Shapes of clastic particles and the microscopic textural
patterns of surfaces are repositories of information about the
physical and chemical processes to which the particles have
been subjected (Marshall, 1987). In their external
appearance, sand grains can record evidences of several
Sedimentological events. For example the gross shape of a
grain may suggest a littoral cycle while minute textures
superimposed upon the surfaces may indicate an aeolian
origin and etched features can be of digenesis. Thus SEM
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techniques give clear evidences for the identification of
sources, interpretation of genesis, mechanical processes and
digenetic changes of various detrital sediments (Waugh,
1965, 1970).

morphology photo were taken by using Joel JSM -5800
scanning electron microscope.

2.STUDY AREA

The quartz grains exhibit four shapes like angular, sub angular, sub-rounded and rounded. These grain shapes
suggest their varied distance and duration of transport. Edges
of the grains are sharp and show high relief (Narayana et.al
2011). The SEM studies of quartz grains are applied to
understand the post-depositional or digenetic history of the
sediments. During the processes of transportation and
deposition, various micro features are developed by
mechanical and chemical processes. Based on mode of
formation, Rehman and Ahmed (1996) have classified
various micro-textures into four groups. They are,

The study area is located along the East coast, Tamilnadu
state, India. Sampling were taken between Vellar River and
Ponniyar River, it lies 780 50’ and 790 45’ East latitude and
110 58’ 45” and 110 10’ 45” North longitude (Fig No 1). The
study area composed of several rocky promontories are seen
encompassing small bays and the sandy beach is very
narrow and steep at many places and protected by seawalls.
At places sand dunes and sand ridges are also seen. Swamps
and marshes are also found along the coastal region.

4.RESULT AND DISCUSSION






Mechanical processes – leads to formation of
conchodial fracture pitted surface, breakage blocks,
upturned plates, grooves and furrows
Chemical processes – are responsible for texture
like angular outline, relief features, V- forms ,
impact marks
Dissolutional chemical processes generates
concavities, solution pits, etch,V-Marks
Precipitation chemical processes - develops silica
precipitation and crystalline out growth.

The micro features of a mineral are guide to understand the
energy level and the chemistry of the environment (Ambre,
et.al, 2005). Different types of micro features formed have
been interpreted with different environments.
MICRO-FEATURES:
Conchoidal Fracture: (Plate No I)

At the southern tip of Indian peninsula, the continental shelf
is about 100 m wide and the shelf break occurs at 100 m
depths. Towards north, the shelf is getting narrowed down.
The basement of sea beds are largely of Archaean rocks with
in a thin cover of tertiary sediments.

3.METHODOLOGY
The surface sediments were collected between Vellar river
and Ponnaiyar River
nearby the shore line in different
location. The samples were collected in clean dry polythene
bags for laboratory analysis. Light fractions was stud ies
microscope for the purpose of different size of quartz grain
(between 250 – 3000 um) and selected transparent and
milky/coated quartz (about 20 grains) for scanning Electron
microscope study. The grains were mounted on SEM brass
stub. The mounted quartz grains were coated with gold in a
vacuum evaporator while the samples were being slowly
rotated. The 15 -20 grains were studied in details typical

The broken surface of quartz grains show concave
structures, which vary in size from 10µm to 100µm. The
broken surface smoothens out with time by natural processes
(Krinsley and Donahue 1968). Curved irregular depression
or convex elevations are commonly stepped in a series of
shell like ridges (Plate I). Conchoidal fractures are seen in
Quartz grains at TG (A), GRM (B), GDR (C), CHP (D),
RSP (E) and PHP (F).
Irregular pits: (Plate No II)
Mechanically produced pits are quite common. They form
elongated circular or crescentic opening with uniform to
irregular opening. In some cases pits are oriented. Irregular
impact pits shows differential relief. These pits are produced
by the impact during sub-aqueous collision in fluvial or near
shore environment (Plate II). In the study area irregular pits
are found in samples from TGS (A), GRM (B&C), NKD (D
& E) and NLP (F).
Impact V’s: (Plate No III)
V shaped indentation are produced on raised grains. They
are three sided narrowing toward the grain surface and are
frequently found in the grains of sub- aqueous environment.
There is also rounding of the edges due to grain transport
(Plate III). This feature is observed in samples from TG (A),
GRM (B), GDR (C), SBN (D), NKD (E) and CHP (F).
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PLATE I

SEM photographs of Conchoidal fracture
A-Thalanguda
(TG)
D- Chitrapettai (CHP)

B- Gadilam River Mouth(GRM)
E- Rasapettai (RSP)

C- Gadilam River (GDR)
F- Puthupettai (PHP)
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PLATE II

SEM photographs of Irregular pits
A-Thalanguda South (TGS)
D &E- Nochikkadu (NKD)

B & C -Gadilam River Mouth (GRM)
F- Nanjalingampettai (NLP)
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PLATE III

SEM photographs of Impact V shape
A-Thalanguda (TG)
D-Silver Beach North (SBN)

B-Gadilam River Mouth (GRM)
E-Nochikkad (NKD)

C-Gadilam River (GDR)
F-Chitrapettai (CHP)
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PLATE IV

SEM photographs of Grooves
A-Ponnaiyar River Mouth (PRM)
D- Silver Be ach North (SBN)

B-Thalanguda South (TGS)
E- Nanjalingampettai (NLP)

C-Gadilam River Mouth (GRM)
F-Vellar River Mouth (VRM)
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PLATE V

SEM photographs of Arc stepped furrows
A-Ponnaiyar River Mouth (PRM)
D-Nochikkadu (NKD)

B-Thalanguda South(TGS)
E-Chitrapettai (CHP)

C-Gadilam River (GDR)
F-Nanjalingampettai (NLP)
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PLATE VI

SEM photographs of Etch V Shape and Solution pits
A-Puthupe ttai (PHP)
D-Nochikkadu (NKD)

B-Vellar River Mouth (VRM)
E-Chitrapettai (CHP)

C-Silver Beach North (SBN)
F-Puthupettai (PHP)
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PLATE VII

SEM photographs of Precipitation
A-Ponnaiyar River Mouth (PRM)
D-Chitrape ttai
(CHP)

B-Gadilam River (GDR)
C-Chitrapettai (CHP)
E-Rasapettai (RSP)
F-Nanjalingampettai (NLP)
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Grooves: (Plate No IV)
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