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INTRODUCTION

HE appearance of Chakara along the coastal
waters of Kerala is a peculiar phenomenon
occurring prior to or duripg the South-West
Monsoon. This phenomenon has been noticed
from time immemorial. The first mention of
the Chakara in reccorded history can be seen
as early as 1753, when Captain Cope described
the Alleppy Chakara in his A New History
of the East Indies. The two volumes published
by Bristo (1938) contain references to the
mud bank by carly authors. These are mostly
qualitative descriptions of the characteristics
of the mud banks.

The formation of Chakara is restricted tc a
section of 270 kilometers of the Kerala coast
between Calicut and Quilon at definite loca-
tions. During Chakara the bottom mud is
kept in suspension thus making the water
highly turbid and viscous. This leads to the
viscous damping of the waves on the offshore
side of the Chakara thercby making the lce
side water calm. The mud banks extend in a
semicircular shape towards the sea, The
scaward extension of the banks is usually the
six-fathom line at a distance of about 3} miles
from the shore. The along-shorc stretch
varies between 2-3 miles. The depth contours
broaden out secaward in the mud bank regions.

EARLIER THEGRIES OF FORMATION

Various theories have been put forward to
expiain the Chakara .formation. The first one
was by John Rhode (1886) (sce Bristow, 1938).
He stated that the mud bank at Alleppy was
formed by an underground discharge of mud
by the hydraulic pressure head developed in
the backwaters due to increasc in water level
during monsoon. Du Cane et al,
suggested that Chakara formation js duc to the
stirring up of the alrcady existing bottom mud
in the near-shore region by the action of high
waves, generated by the pre-monsoon winds.
They also emphasized the role of rivers in the
supply of sediments, as most of the mud banks
are found near river mouths. The lowering of
salinity helps to keep the sediments in

(1938) have’

suspension for longer period. A third theory
was put forward by Ramasastry and Myrland
(1959). According to them the formation of
mud banks is due to upwelling near the bottom,
between 20-30m. along the coast line which
produce vertical accelerations with resultant -
lifting of bottom waters. The lifted bottom
waler carries along with it the fine bottom
mud.

Since the maximum possible rise in water
level in the backwaters is only five feet, the
pressure developed due to this is insuMicient
to cause a subterranean mud flow (Bristow,
1938), Coggin Brown’'s analyses of the bore
samples from Alleppy, Wellington Island and
Cochin revealed that thc character of the
deposits is sufficient to rule out the possibility
of subterrancan channel flow. Even though
upwelling can lift up bottom sediments as
occurs in the Benguela upwelling region (Hart
and Curie, 1960), it is doubtful whether an
overturning of subsurface water as occurs
along this coast can bring up large quantity of
mud from the bottom and kecep it in suspension
for a =sufficiently long period.

The theory of Du Cane et al. partly explains
the role of waves in the formation of Chakara.
However, it fails to explain their formation at
definite locations along the coast.

PRESENT OBSERVATIONS AND INFERENCES

The recent obscrvations by the authors and
other published works reveal the possible
physical forces responsible for the formation
of Chakara. During the cyclone of December
1965, large quantity of mud was dumped on the
beach north of Cochin enfrance to a distance
of about three miles (Varadachari and Murthy,
1966), By July 1966 all the mud was carried
offshore by waves and Chakara was observed
during July.

A Chakara was formed at Punnappura in
1966 even beforc the onset of S-W monsoon.
In 1968 two mud banks wcre found, one
offshore at Nircunnam and another at Nattika,
about 40 miles north of Cochin where there is
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ho freshwater discharge from river. In 1969
prior to the onset of the S-W monsoon a mud
bank has appeared 2 miles south of the
Nircunnam point. It has been observed that
béfore the formation of this Chakara there
wzere persistent ground swells of 12-14 seconds
pénod from south-west. In 1968, before the
fatmation of Chakarae, the wave approach at
Nifcunnam and Nattika was parallel to the
coist. At Nircunnam the littoral current was
found to be converging from elther side of the
mdﬁ bank,

z‘rom these observations it can be deduced
that freshwater discharge from rivers has not
beeh of much significance in the formation of
Chakara, since they have appeared prior to
the' active monsoon and alse at places where
thete is no discharge of freshwater from
rivers. At the same time, the importance of
wave action can be assessed, because these
mugd bank formations have been preceded by
persistent action of high period waves.

The wave refraction studies carried out for
Nirfunnam region, using bathemetric charts
corrected upto 1962, reveal the possibility of
formation of rip currents in this region for
hlgflér period waves, which can carry finer
cediméhts offshore and prevent onshore trans-
por‘z of sediments by waves. Thus localisation
of - hhei‘ sediments can take place at the rip

head ‘' Which, when settled, will extend the
botibﬂk contours offshore, This feature has
been vealed by a small survey conducted by

the authors off Nircunnam.

Tile dumpmg of large guantities of mud on
the Elankunnapuzha beach north of Cochin,
durihg December 1965 cyclone, shows the possi-
blhty of : localised onshore transport of offshore
bottom mhd by mere wave action. Such on-
shoré transport of . bed-load by wave action
m:ghi be takmg place in other regions also and
whefe this .is opposed by rip currents Chakara
formation takes place,
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the shore the surface salinity falls to about
27% (Damodaran and Hridayanathan, 1966),
The rip currents carry this low salinity water
offshore, thereby diluting the .offshore waters,
which facilitates the deflocculation of sedi-
ments in- suspension, which accounts for
continued existence of the Chakara. As the
salinily increases during the post-monsoon
season the mud flocculates and settles down,

and the Chakara disappears.
L

Such phenomenon may be taking place in
other regions also where Chakare have been
observed. Studies are being made to establish
the existence of rip currents in other Chakara
regions.

ACKNOWLEDGMENTS

The authors wish to express their sincere
thanks to Dr. N. K. Panikkar, Director, National
Institute of Qceanogarphy, for the encourage-
ment given for this work. They are also
thankful to Dr. V. V. R. Varadachari, Assistant
Director. Physical Oceanography Division of
National Institute of Oceanography, for his
useful suggestions and guidance during tihe
preparation of this paper.

1. Bristox, R, C., /fistory of Mud Bants, Vols. 1 and

I1, Cochin Government Press, 1§38,
2. Damodaran, R. and Hrydayanathan, C., ""Studies on
the mud banks of the Kerala Coast,” Bw/l. Degl.

Mar, Riol. Qceanogr. Univ. Kerala, 1966, 2, 6.

3. Du Care, C. G, Bristow, R. C., Goeogin Brown, C,
and Keen, B. A., Report af the Specrel Committee
on the Mrement of Aiud FHants, Cochin, 1938.

4. Hart, T.]. and Curiz, R. 1.,
Current Diccovery FReptr., 19671,

The PBenguela
13, 123.

5. Ramasastry, A, A. atd Myrland, P., ‘‘Distribution
of temperature, salinity and density in the Aratdan
Sea along the South Malal:ar Coast (South India)
during the post-monszoon season,” /ndian /. Fish.,
1859, 6, 223.

6. Varadachari, V. V, R. and Murthy, C.S., “The
December 1965, storrr. in the Arahbian Sea and its
effects onsome Kerala Beaches (Abstrac:),” Jater-
natioral  Imdian  Qean FExpeldition Newsl:ter,
Symposiuin Number, 1468, 4, 2.



