Indian Journal of Marine Sciences
Vol. 17. December 191111.
pp. 21\3-2116

Granulometric Studies on Modern Barrier System of the Right Bank of
Krishna Delta, East Coast of India
B KRISHNA RAO, P SREENiVASA

RAO & A S R SWAMY

Department of Geology. Andhra University, Waltair 530 003, India
Received 3 March 1988; revised received 27 September 1988
Granulornetric studies have been undertaken on .3 sand spits present on the right bank of the Krishna river confluence with the Bay of Bengal. The size parameters (mean size. standard deviation, skewness and kurtosis) and eM diagrams are discussed. The past and the present growth rates of the delta are evaluated to support the granulometric studies. Major spits I and II have reached stahility while spit III, which emerged at the mouth is still in active growth. The
progradation of the Krishna delta is due to the development of the bars and spits. leading to the consequent filling of the
lagoonal areas. The present progradation of the deltaic facies ultimately may pave the way for the disappearance of the
bay.

Phenominal changes occur mainly along the coastal
parts of most of the deltas. Changes that are observed even within a short period of time are of immense value to understand the modern deltaic processes that are affecting the evolution of spits and
bars I. Earlier studies on Krishna delta pertain to
geomorhic features? and the evolution of delta progradation 1 - h. The present investigation mainly
deals with the granulometric studies of the barrier
system and its development on the right bank of the
Krishna river at its confluence with the Bay of Bengal.
Study Area
The Krishna river is the second largest river in south
India with a drainage basin of 258948 km". The
maximum discharge? of the river is of 1027
m·1.sec· I. The solid material carried in suspension
by the river at Vijayawada anicut is estimated as
156.5 x IOllm'.y - '. The major geological formations
traversed by the river consist of Deccan traps. unclassified crystallincs, Cuddaphas and Khondalites.
The area of the present investigation (lat. 15°40'
to 16°10'N and long. 80°30' to 80 55'E) covers
about 1225 km '. The maximum elevation in this
area is 13 m above MSL. The slope is very gentle
towards the sea with an average value 1:0.0002. On
the southern most right bank boundary of the Krishna delta 3 sand spits are present (length, 8.75, 9.75
and 3 krn; width 575, 550 and 275 m respectively
and average height of these spits is 1.25 rn).
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Methods
Surfacial sediment samples \400) were collected
from various sedimentary depositional environments of the lower Krishna delta during 1985-1987,
of which 55 samples were from the sand spits examined presently. Shell fragments were removed
from the samples before sieving. All the sand samples were subjected to mechanical analysis with 0.5
1> interval, using A.S.T.M. sieves on a Ro-tap shaker.
In the case of samples containing> 5% silt and clay,
pipetting method of grain size analyses was used to
calculate the sand silt and clay ratios. The granulometric parameters were computed by the modified
graphic method",
Relationship between mean size and standard deviation, mean size and skewness, standard deviation
and skewness, and skewness and kurtosis was tested
for the sand spits of Krishna delta. CM pattern diagrams representing C (one percentile) and M (median:'Y- II were prepared to find out the energy condition favouring deposition.
In the present work, aerial photographs of 1968
(1:60000 scale), 1978 and 1983 (1:20000 scales)
were studied. Information on the barrier system was
also collected from 1987 landsat imagery. Toposheets of 192R on 1:63360 scale were available as
the earliest record showing the shape of delta front.
For purpose of comparison the features identified
from the airphotos of different scales were brought
to 1:60000 scale with the help of an aerosketch master.
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(1978) and present (1985,1987) surveys. The sediments found in these areas were transported by
Krishna main distributary from the provenance and
the shelf sediments brought by the coastal and longshore currents!', Morelock et al" made similar observations along the Italian coast. A comparative
study of available toposheets, aerial photographs
and field investigations of different periods shows
that the reclamation of Krishna delta was about 20,
10, 4.2 and 1 km- respectively from 1928-1968,
1968-1978,1978-1985
and 1985-1987. The average rate of growth was 0.58 km2.y-l since 1928.
The Krishna outer delta prograded at the rate of
3.34 m.y-l to seaward sinee Holocene (Flandrian)
transgression?". The sediments transportation and
deposition of tluvio marine processes+V" towards
coast begain around 7000 yBP. The growth of the
delta was mainly due to the development of bars at
the mouth of the main distributary and the subsequent siltation of the lagoonal areas. These spits enclosed about 24.5 km2 area of lagoons by sediments
brought in through tidal creeks which will results in
siltation in these lagoons within 45 y. The simultaneous growth of mangroves might have also helped to hold the sediments:". Thus the progradation of
Krishna delta may be understood mainly due to the
barrier spit-lagoon development and subsequent
continuous lagoon filling since Holocene period.
The fluvial system and the progradation of the deltaic facies ultimately may pave the way for the disappearance of the bay'.
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