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( lnvesti gati ons on six vibracores co llec ted at act ive sedimentation area in the southwestern margi n of the 
lower Kri shna delta indieate that the sediments are sands (3 <1» to mud (8 <1» , well -to-poor sorting with or without 
bioturbati on. The presence of parall el and cross bedding and interbedded sands in the vertical fac ies represents 
intense ti da l reworking and storm events, respectivel y. The sedimentati on process and progradati on of the delta 
are cont ro ll ed by the success ive repetit ion and formati on of spits andl~ {I \ ~ {, 

The study of modern depositional environments w ill fracti ons were dete rmined . The stati sti ca l paramete rs 
dev ise effective progradational environmental such as mean s ize, standard deviation (sortin g), 
strategies . Such studi es throw li ght on establishment skewness and kurtos is were computed2

. The organi c 
of sediment characte ri stics, faci es re lati onship and carbon and ca lc ium carbonate contents of the 
depos itiona l process of the de ltas. To ga in the powders were es timated , fo ll ow ing E I-W akee l & 
know ledge about the de lta ic progradati onal pattern , Riley' and Ke mp4. 
the southwes te rn Kri shna de lta was se lected as an 
in vest igated area . No attempt has been made so far on 
the fac ies re lat ionship of the modern de lta ic 
environments of the Kri shna de lta. Thi s paper focuses 
on depos ition al hi story of different litho units , the ir 
inte r-re lati onship and prograda ti onal patte rn of the 
lowe r Kri shn a de lta. 

Materials and Methods 

The south weste rn Kri shn a de lta covers an area of 
127 km2 rece ives the rive r transported sediments by 
main channe l of the Kri shn a rive r. Six vibracores, one 
each were co llected in diffe rent environments viz: 
beach, mud flat, lagoon, mangrove swamp, tidal c reek 
and es tua ry o f the Kri shn a de lta (Fig. I ). The 63 Il1m 
diamete r and maximum 243 cm long vibracores were 
cut long itudin a ll y into two equa l ha lves and each ha lf 
was cleaned and exa mined for sedimenta ry fea tures. 
The half core to be archived was photographed to 
produce a photo log and the o ther ha lf was sampled at 
di stinct litho logic intervels. A to ta l of 27 sub-sampl es 
were co ll ected and preserved in pre-c leaned 
polyethy lene conta ine rs . These sub-samples were 

dried in the oven at 80-90DC and powdered in an 
agate mortar. Tex tura l ana lys is of sediment samples 
was carried out I and percentages of sand, s i It and c lay 

Results and Discussion 
The vibraco res co ll ected are 162 cm long in the 

beach, 171 cm in the mud flat , 170 c m in the lagoon, 
152 cm in the mangrove swamp, 243 cm in the tid::t1 
c reek and 2 15 c m in the es tuari ne e n vi ronments. 
Photologs a re g iven for the representati ve porti ons of 
important fea tures whic h are d iscussed in the present 
study. 

Beach- Core A (FIg.2A) corresponds to the beac h 
fac ies and show typical conditions of hi gh e nergy, 
fine sed iments at backshore and coarse sediments at 
fo reshore. Frequent overwash during f loods effect no 
vegetation growth on spits . M edium grained , we ll 
sorted sands occur in the upper 15 cm part of the core 
a re bioturbated . The sediments be low 25 cm are sands 
showing typ ical burrow ing and vertica l seque nce of 
sedimentary structures with a gentl y s loping. Thin 
laminations, c ross and para ll e l bedding are prominent 
feat ures at bottom. According to Re in eck & S ing h) 
c ross-bedding may resu lt in moderate to 'hi gh energy 
depositiona l environments. 

Mud jlat- Core B(Fig.2B) is located in t ile mud 
fl at area and can be diffe renti ated by litho logy. The 
sediments are e ithe r muddy o r sandy 
and c haracteri sed by bi o turbati o n. T he bi oturbated 
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Fig. I- Locati on, aerial distribution of depositional environments and vibracore locati ons 
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Fig.2-Facies of A-beach, B-mud fl at, C- Iagoon 
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sediment fac ies alternate with c lean non-bioturbated 
sands; thi s occurs e ither due to washovers or in areas 
close to tida l inlets where the muddy sands can 
occas ionally be covered with clean sands. 

Lagoon.-Core C (Fig. 2C) is from the lagoon 
fac ies and corresponds to the subtidal zone of the 
backbarrier. The lagoon is bounded by spit in the east 
and mangrove swamps in the west·and s lowly covered 
by mud fl ats and mangrove swamps. Sand is the 
dominant constituent (80 %) of the fac ies. Since the 
location be ing c lose to tidal inlet, the finer 
constituents are often winnowed by ebb and fl ood 
tidal currents. The crossbedding indicates 
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development of high angle lagoonal is land . 
Mangrove swamp-The sediment core in F ig.3D 

shows cyc lic pattern of sedimentati on sequence like 
muds a lternate with c lean sand layers. The mean s ize 

of the sediment is 3.08 <I> at the surface and increases 

to 7. 13 <I> at the bottom. There is a 5 cm thick fine 
sand zone at 10 cm depth from the top resu I t from the 
high sediment supply during the spring and/or storms. 
The organic matter and CaCO,1 shows antipatheti c 
relationship but organic matter pos itive ly corre lates 
with clay content of the sediment. The surface c lay 
fac ies shows light color in photography due to more 
effect of oxidation and less organic matter. 
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Fig.3-Faeies of D-mangrove swamp, E-tidal creek, F-estuary 
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Tidal creek-Silty c lays are widespread in a core 
collected from the tidal creek (Fig. 3E). She ll 
fragments are numerous in the sandy fac ies (size 

ranges from 3 <p to 4 <p ) contain bivalve burrows. Thi s 
type sequence is rare ly observed in thi s environment 
due to remoteness of the source of suppl y. Occasional 
presence of sands may indicate the ir introducti on 
during storm or by washovers. The top silty clay laye r 
is saturated with water but dense and compac ted 
below the sand zone. The silty cl ay zone is generally 
mass ive and internall y structure less. Organic ri ch 
layers are present at the top silty c lays. The bottom 
silty clay fac ies is charac teri sed by low content of 
organic matter. 

Estuary-The core co llec ted from the estuary (Fig. 
3F) shows variati on in sediment composition . The 
sediments are homogeneous, red, coarse to medium 
sand without bioturbati on at the middle . Thin 
laminated c lay-rich zones on top and bottom are 
bioturbated . The middl e silty c lay layers are generally 
laminated . Parall el contacts between different beds of 
similar sed iments suggest the repeat of s imilar 
depositional conditions. The bottom silty c lays 
contai n abundant she ll fragments because they are 
reworked by intense tidal action. The alternate 
sequence of sands and muds with croos-bedding are 
considered to be development of lateral tidal bar 
based on the ir morpholog/. Percentage of organic 
matter decreases consistantl y with depth but CaCO, 
shows an increasing trend . 

Evolution-Kri shna de lta is a progradati ona l de lta 
with its southwestern part along with lagoon-barrier 
system. Since the post-Flandrian transgress ion of the 
sea level about 7 ,000 yr BP, the sediments have 
accumulated in 4600 km2 de ltaic area. Thi s mass of 
detrital materia l has contributed to the fillin g of the 
bay in the south western portion of the system, 
causing de ltaic progradati on. The hi storical evoluti on 
determined from fie ld observations revealed an 
increase of land 20 km2 at a growth rate of 0.58 km2 

y" 1 between 1928- 1968 (ref. no. 6) and 14 km2 at a 
growth rate of 0 .74 km2 

/ between 1968-1 987(ref. 
no. 7, 8). Thus, the progradation has occurred with 
the barrier development and subsequently continuous 
lagoon filling process occurred since Holocene 
period. 

Facies sequence- The sedimentolgical data from 
six vibracores permit us to construct the 
environmenta l sequence a long a longitudit nal profile 
(Fig. 4). The most recogni sable fac ies and 
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deve lopment of environments in a de lta is swash 
platform. The sediments here are coarse to medium 
sands, well sorted with many she ll fragments. The 
waves are responsible for the mi grati on and acc retion 
of swash bars that build the barrier spit from the 
barrier island. The fronts of the sandy spits lie 
directly on swash platforms. After fo rmation of spits, 
the lee side is formed as a lagoon and shadow areas 
are graduall y developed with mud f lats and mangrove 
swamp fac ies . The inc is ion of spits and lagoons 
through time on the de lta front has resulted in a hi gh 
degree of lateral fa~ i es variability in d istinct 
sedimentary environments. Thi s fac ies pattern 
represents how the system progress ive ly shall ows 
producing sediment aggradation. The given pattern is 
repetiti ve in the south western part of the Krishna 
de lta, depending on the successive fo rmations of spi ts 
causing movement of the coastline and progradati on 
of the delta . These fac ies compare well with the 
models of Piedras river mouth9 in the southwes tern 
Spain , barrier lagoon complex in wes tern Bight of 
Benin 'o and Gu adi ana ri ver de lta lJ . T he 
morphological · and sediment charac ter istics d iffer 
from one environment to the other and re fl ect the 
effect of the local hydrodynamic conditi ons. 
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