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Introduction
The Cauvery delta covering an area of

about 7,500 kms falls within the districts of
Tanjore and South Arcot and Karaikal

1 Pondicnerry ) in Tamil Nadu. The delta lies

in the southern part of the east coast oflndia
in between 100 15' to ll0 25' N latitudes

and':9" to 800 E loogitudes. The cuspate

delta of Cauvery have a coastline of about

190 km. From Adirampalnam in the south

to 2 km. north of the confluenie of Coleroon
river.
Previous Work

Meijerink 1 l97l ; first maPPed from

air photos fluvial and coastal landforms of
Cauvery delta and has coocluded that thc

possible age of the modern Cauvery delta to

be Holocene. Sastry et. al. ( 1973; have

given a detailed seismic report of the delta
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From the drsposition and spacing ol ancient beach ridges about three strandlines have

been surmized. About twelve, abandoned meandel lobes haue been traced f, om the disposition

of ancient chagrrels. The possible paleoconfluences of the abandoned meander Iobes bave

been traced. The rate ofprogradation of Modern Cauvery delta is l0 km per a thousaDd

years. t'he growth of the delta is mainly by the successive deposits of detrial material

brought by the river {rom its basin ouc into the sea. Fluvial processes dominate over

coastal processes. The growth o( the mOdern delta is from North to South and is

considered to be Holocene in age.

and concluded that the major structural
trend is NE-SW.

Studies also have been carried out in
other deltas of India. Bagchi ( 1944 ) has
described the different features of the
Hooghly delta and has subdivided the
delta into three major units namely the
. moribund' 'mature' and . old'. Later
morgan and mc.Intire ( 1959 ) have
studied tbe Quaternary geology of Bengal
Provinces of East Pakistan ( now Bangla-
desh ) and India and concluded that struct-
ural activity and primary faulting have
significantly influenced tbe Quaternary geo.
Iogy of the Hooghly delta. Niyogi ( 1968 )has
explained the possible evolution of Suber.
narekha delta from a studv of aerial
photographs ( i:30,000 y. Babu 1 1975,1978;
has explained the differenr Goomorphic
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forms of Krishna and Godavari delta and
has traced the evolution of former delta
basing on disposition of ancient channels.
Later Nageswara Rao and Vaidyanathan
( 1978 )haveexplained the possible evolution
of Krishna delta basing on disposition of
ancient beach ridges and anc ient channels.
Similar studies also have been carried out
by Sambasiva Rao et al ( 1978 ), Sambasiva
Rao and Vaidyanathan ( 1979 ) And Sam-
basiva Rao ( 1980 y on Mahanadhi and
Godavari deltas.

The purpose of this paper is to trace out
the stages in the growth of delta fronts and
abandoned meander lobes basing on disposi-
tion of landforms ( ancient channels, and
ancient beach ridges) from Landsat imageries
aud false colour composites (l:l Million ard
I :250,000) and air photos 1 1 r 60,000).
Regionel Setting

The upper parts of the Cauvery delta are
boarded by Cuddalore lateric sandstones of
Plio-miocene age. Majority of the area is
covered by alluvium. Coastal sands arc
noticed in a few pockets in southeastern part
of the delta and along the coastline. The
gradient of the delta is lin 4,400 144cml1km)
from the apex of the delta to the present
coastline, indicating very gentle gradient
ln the Cauvery delta.

The River Cauvery rises in the Western
Ghats 40 km south west of Mercara in
Karnataka State and flows about 600 km
before emptying into Bay of Bengal. It is
joioed by 12 tributaries with a drainage area
of about 80,000 km.2
Methodology

Geomorphic study was undertaken on
aerial photographs ( 1,60,000), landsat
imageries and false colotr composites on lrl
million and It250,000 to trace out various
landforms of the delta. The delta has been

transfered to Survey of India base maps
(58M/58N) on scale l:250,000. The land-
forms were identified basing on tonalcontrast,
relief, vegetation, alignment parallel to river
courses and shoreline. Field checks have
been carried out to confirm the landforms
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on the delta traced. Basing on wavying
nature of ancient channels, the possible
abandoned meander belts are traced. Stages
in the growth of delta fronts are surmized
from orientation of beach ridges. Basing on
abandoned meander belts and delta fronts
thE over all growth of the delta is
discussed.

Lineaments traced from landsat imageries
are anatysed with a view to bring out
orientation, effect and possible origin.
Morphology of the Delta

The River Cauvery debouches into Bay of
Bengal with a major distributory namely
Coleroon River. River Cauvery, River Vettar
River Vennar and Panraniar River are other
minor distributaries The growth of the delta
is mainly by the detrial materials brought
by the river from its drainage basin. The
delta laterally extends to a maximum length
of 130 km from Adirampatnam in the south
to Chidambaram in the north and is over
100 kms from 18 km north-west of Tanjore,
the apex of the delta to the present coast-
line l Karaikal ).
Ancient Channels

These are usually the low lying fields on
the present delta recognised by tonal con-
trast, relief and alignment parallel to the
present river courses. These are frequently
subjeeted to floods duringmonsoon periods.
The wavying nature of ancient channels
with a number cutoffs show successive
changes in the courses of old rivers as delta
prograded. To a large exl.ent the geology,
topography and gradients of the basin
determine the changes in the river courses
during growth of a delta

It is noticed that majority of the points
of bifurcation of old river. courses have
taken place near to the apex in the Cauvery
delta ( Fig. I 1. After bifureation hydro-
dynamics play a major role in determina-
tion of new courses. Some times
tectonics also play a major role. Once the
chatge in river course takes place the site
of active deposition of deltaic sediments
shift. As a reoult old river courses get
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filled up slowly. A group of ancient
channels in an abandoned meander belt

is considere d to represent a major

abandoned tlistributary that debouched

into Bay of Bengal, during certain period

of the growth of delta ( Sambasiva Rao

and Vaidyanadhan 19791" About 12 major

abandored river courses have been traced

basing on disposition of wavying nature

of ancient channels ( i,2, &. 3 S in Fig. 2 ).
The central and northern part of the

delta seem to be dominated.by fluvlal process

es. Perhaps this Inay be due to more
fluvial action and development of flat ofl
shore proflies. Wright atd Coleman ( 1973 )
pointed out that configuration of land'
forms suits characteristics of any given

delta depend to a considerable degree on
wave power abjacent to the shore and on
river discharge relative to river forces. River
dominated shoreline configurations result
only when river is able to build up flat
offshore profiles ' Mississippi ). The same

corcept implies to Mahanadi and Cauvery

deltas on east coast of India.
Natural Levees

The active River Coleroon has developed

a few levees parallel to its course on either
side of the banks. These can be recognised
by tonal contrast, relief and proxmity to
river course. Bagchi (1944) while discussing

the landforms of Ganga delta has described

seasonal accretions and formation of levees

on either side of the river during flood
periods. Perhaps the same process may be

applied to the formation of levees in
Cauvery delta.
Fossil Islanils

The otd river courses {uring their period

of active deposition have deposited a few
islands in their river courses. Later after the

abandonment of old river courses, the islands

stand out prominently and relatively high
ln the abandoned courses. TheY arc
recognised by relief, tone and their occur,
rence in old river courses.

Ancient Beach Ridges
These are low ridges lying parallel to the
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shoreline produced by wave actioD. The
variations in spacing ofbeach ridges indicate
changes in coastal configuration.

From the spacing and disposition of
beach ridges about three strandlines have
been surmized. A strandline here lndicates a
group cf approximately parallel ridges
forrned during a certain period of time.
Ridges in the Cauvery delta are developed
on south eastern part and along the Coast'
line. Due to more erosive action of fluvial
proacsse$ Ro traces of ridges are noticed on
central or northern part of the delta.

Tbe flrst series of ridges are recr:gnisable
at a maxirnum distance of about 35 km from
the coastline near Tiruthuraipundi (Fig. l).
about 3 to 4 ridges are traced. The trends
of these ridges are NE-SW and NNE-SSW
The second series ofridges range from t0"12
with general trend ENE and WSW in
direction. The third series of ridges lie almost
parallel to the present coastline, Table I
gives data on strandlines,
Marshes

Marshes are seen in recent coastal plain
in south eastern part of the Cauvery delta.
They are generally submerged during high
tides and are highly alkaline.
Lagoons

During the growth of the delta there are
chances for the formation of coastal lagoons
along the delta fronts. There are two
prominent lagoons nearer to lhe marstiy
zone of Cauvery delta. Later they are likely
to be filled up slowly by the acrioh of both
fluvial and coastal processes.

Coastal Dunes
Along the coast of Cauvery delta the

dunes are poorely developed. The maximum
height of the dune is about 4.5 metres.
Maritime bushy grasses such as , Spinifex
Litoreus' cover the sand dunes. The dunes
extend almost parallel or sub-parallel to the
coastline
Lineaments

Lineaments are traced from landsat ima_
geries 1 :250,000 based on their expression
from tonal contrast, vegetation, alignment
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of streams initiation of meanders and
sudden changes in river courses. About 36
lineaments are traced. Perhaps 20 per cent
of them may be fractures affecting the trend
of different landforms. However in the pre'
sent study they are not separately identified.
Similarly lineaments also have been traced
by Babu (1975, 1978 ), Nageswara Rao
and Vaidyanadhan ( 1978 ), Sambasiva Rao
et. al. ( 1978 y, Sambasiva Rao and Vaidya-
nadhan (1979) and Sambasiva Rao (1980)
in other parts deltas on east coast of India.

By and large NNE-SSW and NE-SW
trendlines are dominant on the present
delta. Table Il shows the cumulative number
and cumulative length lineaments. These
are represented in the form rose diagrams
in the inset map of Fig. l. Largely the
cumulative length is more in between
North 20" East to North 550 East.
Effects of the Lineaments

l. The lineaments did participate in
changing a few old river courses( Fig. 2. I 1.

For example the lineamentstrending NE-SW
and ENE-WSW are partly responsible for
maintainance of old river course in NE-SW
directions North of Kumbakonam. Simi-
larly the oldest river course NW of Adiram-
patnam which was flowing in NE-SE direct-
ion seems to be controlled by two lineannents

whose trendlines are NW-SE and WNW-
ESE.

2. The effect of liDeaments on the pre.
sent levees it insignifficant.

3, Lineaments are not traced in the
coastal plain of the delta.

4. A major'Geomorphic bigh' sonth of
Tiruthuraipundi is associated with a number
of lineaments crossing one anothar(Fig. 2 l).
Origin of Lineaments

In the Precambrian craton majority of
the lineaments are faults and fractures" A
few may be Geomorphic lineaments and a
few of unknown origin. [n the case of the
delta it is next to impossible even to
recognise these lineaments in the field among
vast alluvial plains, They are to be seen

only in the air photos and landsat imageries.

However it is presumed that some of the
lineaments recognised in the delta, may be
rejuvenated ones from the underlying base
ment rocks/sediment and some of them may
have resulted due to differential compaction
of sediments along certain directions. [n
the next phase of the study it is proposed
to investigate the fault fracture patterns
in the hard rock areas to establish a

relation between the lineaments in the
craton and delta.
Geomorphic Highs

Aprat from geomorphic features described,
a few geomorphic anamolies are recognised
from the landsat imageries by slight
tonal contrast, relief and drainage character-
istics, since these features appear to have
a slight positive relief. These are here named
as . Geomorphic highs '/Morphostuctures.

A morphostructure consists of earth's
surfaces which are produced by interactior
between endogenetic and exogenetic forcest
the endogenetic factor being prenominant in
the tectonic movemeDtsofthe earth's crus,
(Fairbridge 1968). In general it is an actively
developing element formed due to tectonic
movements during the latest geological times

namely Neocene and quaternary.
The ' Geomorphic highs 'are identified on

the south eastern part ofthe delta by relief,
tone and shape. They are slightly high above
the surrounding are a. A major anamoly is

identified south of Tiruthuraipundi basing
on alignment of old river courses. Here the

old river courses did So almost near and

around tbe high. Only a small old channel is

traced in it. However, in general the courses

of the rivers were, widely separated possibly
due to the formation of this Geomorphic
high.

Similar anamolies also have been identifi
ed in other parts of the deltas on east

coast of India by Babu (1975, 1978),
Nageswara Rao and Vaidynnadhan (1978).

Sambasiva Raoet. lal. (1978), Sambasiva
Rao and Vaidyanadhan( 1979)and Sambasiva

Rao ( 1980 ). Based on studies of
oorphostrucrures in Krishna and Godavari

[. to
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Table II

S. No. Direction Class lnterval
ln degrees

No. of
Iineaments

Cumulative
length in km.

l.
2.
3.

4.
5.

6.
7.
8.

9.
10.

11.

12.
13.
14.
r5.
r6.
17.
18.

19.

20.
2t.
22.
23.
24.
25.
26.
a1

,,
,,

t.

t,

,,
t,

It

,,

,,
,,
,,
t,

,,
tt

N-E 0-5
6-10

l l-15
t6-20
2t.25
26-30
3r-35
36.40

4t-45
46.54

51-55
56"60
6t-65
66.70
7t-75
76-80
81.85
96-90

0-5

6.10
I l-15
t6-20
2t-25
26-30
31.35
36-40
41-45

3s.so
28.75
15.00

77,00
109.50
34,50
19.25
17.50

35.25
35.25

26.50
49.50
21.50
t9.25
52.7 5

I
2
I

4
5
2
I

1

2
)

I
2
I
l
)

.-

1

2
2
I

I
I

N.W
,,
,t

,,
,,

t,

,,

26.75

37.25
46,2s
37.75

2l-50
13.75

deltas Babu (1973) concluded that the trend
of these anamolies follow that of Eastern
Ghat mountains which are further inland.
Characteristics of the'Modern Cauvery
Delta

a ) The Cauvery delta is asymmetrical in-
form. The asymmetrical growth of the delta
is identified from the uneven progradation
of delta fronts and shape of the delta with
refererence to the apex.

b ) Ancient channels show major shifts
in river courses as the delta prograded.

c ) The ancient beach ridges run almost

parallel or sub-parallel to one another
within each strandline.

d ) Lineaments indicate that along some
of them there could be disturbances in the
sediments and landforms. Largely NE.-SW
and ENW-WSW treuds are predominant.

e I Geomorphic highs are prominent in
the South Eastem part of the delta.
Evolution of the Modern Cauery Delta

A few authors made attempts to bring out
the stages in the growth of deltas on east
coast of India. Niyogi ( 1968 ), Babu (1975),
Nageswara Rao and Vaidyanadhan ( 1978 ),
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Sambasiva Rao et. al. (1978) and Sambasiva

Rao and Vaidyanadhan (1979) are worth
noting. Russel (lg4}) and Guilcher (1963)

generalized that shifting of river courses is a

major phenomenon in deltaic evolutiona

From the disposition of beach ridges ard

ancient channels successive Browth of delta

fronts and abandoned meander belts have

been inferred. The foliowing conclusions

may be drawn from interpreted map show-

ing thc stages in the growth of delta fronts

"ot abandoned meander belts of the

Cauvery delta ( Fig' 2 ).
1. Three stages in the growth of delta

fronts are surmized from the disposition of

ancient beach ridges in each strandline (l)
II, & III in Fig. 21.

2. About twelve abandoned meander

belts have been recognised from the disposie

tion of ramifying ancient channels ( l, 2' 3 s

in Fig. 2 ).
3. prom the disposition of twelve aban-

doned meander belts the possible locations

of the confluence with the sea at successlve

stages of the growlh of the delta are trace'

auti 1nig. 2 ). Table IiI gives data on loca'

tion, iength and direction of abandoned

meander belts.
4. The earliest river course was due south'

east of the present river course, apparently

as the main river with practically no

other distributary and discharging into the

around AdiramPatnam ( 1 in FiS' 2 )'
5. In the second stage of the delta front,

the River Cauvery was flowing into ttre sea

throughfour distributaries' These abandoned

disttibutaries merge together into two

before they empty into the sea ( 2s Fig' 2 )'
6. About seven abandoned meander

belts are traced in the third stage of the

growth of tbe delta. The River cauvery

Jeemed to be very active during this stage

of growth of the delta. Fluvial action is

dominant.
?. The present river debouches into the

sea with a major distributary namely Cole'

roon river. River Pallvar, River Cauvery,

River Vettar, River Vennar and River Pa'

maniar are other minor distributaries,
8. It ls noticed from the disposition of

delta fronts and abandoned meander belt
that the growth of the delta is from south
to north. Further major part of the delta
has been built up in the third stage of tire
growlh of delta.

Variations in Evolution of Major Modern
Deltas on East Coast of India (Insct map
Fig. 2.y

ay The growth of Mahanadi delta is asym-
metrical with three major delta fronts and
ten abandoned meander belts.

b) The growth of Godavari and Krishna
deltas are symmetrical with four and five
delta fronts respectively.

c) The Cauvery delta is asymmetrical
with three uneven delta fronts.

d) There seems to be some similarities in
progradation of Cauvery and Mahanadi
deltas. Both the deltas are dominated by
river action.

e ) The extent of oldest shoreline lies
35 km away from the shoreline in the
four deltas.

f ) The shifts of old river cours€s was
uneven in Krishna and Godavari deltas.

g ) The shifts of old river courses was
from south to north in Cauvery delta.
Age of the Modern Cauvery Delta

Naidu ( 1968 ) has suggested thar rhere
was a Iowering of sea level due to glacia-
tion, off the east coast of India around
10,800 t 155 B. P. basingon 14c dating of
calcareous Colite sample separated from a

subsurficial layer of a deep marine core
sediment collected from 200 km NE o,f Ka-
kinada. Sambasiva Rao and Vaidyauadhan
( 1979 ) have presumed that growth of
Modern Godavari delta to be Holocene age
basing on Naidus ( 1968 ) suggestioo. How-
ever due to lack of any age data it is not
advisable to come to a firm cocnlusion regar-
ding the age of the delta, Studies made by
Nageswara Rao and Vaidyanadhan ( 1978 )
and Sambasiva Rao et. al. (1978) on
deltas of Krishna and Mahanadi concluded
that the modern Krishoa and Mahanadi
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deltas are Holocene in age.
It is presumed by the author after resto-

ration of sea level around 10,800 + 155 B. P.
the early growth of modern Cauvery delta
would have started. However this does not
worth to tbe delta forms and deltaic sedi-
ments beneath the modern delta, being
much older in age.

Rate of Progradation
If we consider that the early growth of

modern delta could be discussed on the
surface might have started through suceess-
ive detrial materials brought by the River
Cauvery during Holocene i.e. after
restoration of sea level around 10,800 t 155

B. P. as suggested by Naidu ( 1968 )
the rate of progradation of modern
Cauvery delta would be about l0 km
for cne thousand years from the apex of the
delta to the present shoreline being 100 km.

Rate of Progradation of some of the
deltas in other parts of the world are report-
ed to be as follows :

20 km/1000 years Mississippi delta
in USA Seruton ( 1960 );

8.5 km/1000 years Po River delta in
Italy. Nelson ( 1970);

2 km/1000 years Seyhan delta in
Turkey, Evans ( 1973);

3.5 km/1000 years Rhone delta in
France, Cokmens ( 19701;

20 kmi 1000 years Orinoco delta in
Venezuela, Vas Andel ( 1967 );

3 km/10C0 years Meander River
delta in Turkey. Eisma (19621;

40 to 50 km/1000 years Iigris Euph-
rates in [raq, Larsen and Evans
( le78 ).

Conclusions
The delta comprises mainly ancient

channels and beach ridges. About three
strandlines have been surmized from the
disposition in spacing and orientation of
beach ridges. About l2 abandoned meaa-
der lobes have been interpreted frorn the
disposition of ancient channels. The linea-
ments indicate that along some of thcm there
could be disturbances in the sediments and
landforms. Largely NE-SW and ENE-
WSW trends are predominent. Basing on
disposition of delta fronts and abandoned
meander lobes the over all growth of the
delta has been discussed, Like other deltas
on east coast of lndia the modern Cauvery
delta also is presumed to be Holocene in
age. The rate of Progradation of the
modern delta is about 10 km per thousand
years.
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