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INTRODUCTION:
The occurrence and appear€nce of rnud was
not very common along the Konkan ooast of
IVaharashtra until recently. Many beaches such
as beach at Navapur (l9o 46'), Revas (lgo
49'), Revdanda (18' 32'), Shrivardhan (1g.
03') and Kelshi (17' 56') have however started
showing signs of mud deposition since last
decade or so (Awasthi I 990, Shrikhande I 99 l,
Karlekar 1993 and Kale et al 1993). It is not
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lBsrACT : Many sandy beaches have started showi,g prelimrnary sigrs of mud
deposition since the last decade on the Konkan coas of ilahararr,tu-'arfio,rgh it i.
not always easy to recognise the cause and source ofthis mud. a distinct erosi[n ano
accretion cycle of sedimentafion and minor fluchration in sea le"a .y-u" ,"qp"*iH"
for this recent appearence ofmud on Konkan coast.
This paper discusses the natue and appearance ofmud on an isolated beach ofcoastal
Maharashtra. The work is based p,rely on field observations uoa,.t.u*i *rayri, in
the laboratory. The finding ofthe workindicates tle rerevance ana import^nce Jimua
occurence on Malurashtra coast.
Thebeachis a typical sandypocketbeach characterisedby surface and subsurface mud
along the shore face and the superficial mud in the tidat ihannel. The mud in the udal
channel owe its existence to flood and ebb currents and that on the shore face to
offshore onshore movement$ of waves".The frequency ofmud .h*kr, til;;;-h;"gy
ofmud sections and text,ral and-chemlcal composition ofm,ud appe* i. u" g["*rr"a
bythese basic differences in-the depositional processes. The fresir-water floJthrough
the char.nei is insignificantfor most ofthe yearand does not influence the flocullation,
setling and movernent ofcley through thi channel.
The subsurface mud is scowed by righ erergy monsoon llaves whicrr consequentry
moves to backshore. The beach is rhen covered by a thin carpet of mua tv ur.'*a 

"rmonsoon. The shoreface is covered by thick mud. The mud layer thins in the direction
ofbackshore. The mud on the upper beach dries out faster and leads to the formation
or muo balls.
KEY woRDS : Mud. mud ba[s" dessicafion and cracking, mud chunks, chann-el
mud, sea level fluctuation, erosion - accret.ion eycle.

always easy to trace the source of this rnud.
rffmv sources such as river flow, dredging in
the nearshore areas, reclaimation of bays and
scouring of continental shelf are normally
suggested. The very existence of mud on
intertidal beaches and in the tidal inlets suggests
local fluctuation of ses level, variation in
clirnatic conditions and decrease in tidal
component (Wells J.T. l98l)The continued
and unintemrpted mud deposition rnay cause
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shoaling in unwanted places particularly in

harbours and tidal channels.

The mud on Konkan coasthas started appearing

in different coastat settings' Moreoverthe mud

areis ire not fixed and rigid. The mud appears

to move on the beaches seasonally' At many

places the mud on the beaches is overlain by

sands in fair weather and is scorred and

resuspe,lrded in stormy monsoon season- It is
found to settle at differe,lrt depths alternated

with sands and shingles. The mud on beaches

dries in postrnonsoon, dessication cracks are

developed. mud chunks are produced and

these chunks are eventually transformed in

mud balls by rolling action ( IGIe et al 1993 ).

The armouring of mud balls by shells and
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shingles reported by Kale et al (1993) is

however not very cofilmon and can be seen

only at a few places like Revdanda (18" 32')

and Kelshi (17' 56').

A distinct erosion-accretion cycly leading to

scouring of beach in mosoon and filling in fair
weather, supplerneted with minor fall of sea

level and scouring of nearshore zone may be

responsible for recent appeilence of mud on

Konkan beaches.

THE FIELD SITE :

The beache under study (Fig' 1) is a small

inconspicuons , remote beach on Konkan coast

(17" 52'N k 73" 05'E) The total length of
the curved shoreline of the beach is 1140, m.

A smalltidal inlet orient€dnorth south occupies

the southern part of the beach. Mud is

restricted to the lower part oftho beach fringing

the sea and in the tidal charurel to the south

(Table 1) The surface and subsurface mud,

mud chunks, and mud balls were found to be

totally undisturbed and ideal for stud;*.
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1. Length of the cuwed shore

2. Beach width (Nofih)

3. Beach width Mddle)
4. Beach n'idth (South)

5. Beach deposits

6" Wave approach

: ll40m.

: 120 m.

: 156 m-

: 192m.

: Fine sand and

clay

: South westerly
(monsoon)
Westerly
(Fairweather)

: Beach zurface

Beach
subsurrace (30

cm deep)
Tidal channel
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GEOMORPHIC MAP OF FIELD SIIE
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MUD IN TI DAL CHANNEL AND ON BEACi't
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THE METHOD OF INIVESTIGATION :

This work is based on sample and field study
caried out inthe area inpremonsoon. monsoon
and post monsoon season. The surface and
subsurface mud was observed, sampled
analysed for textural, chemical and
mineralogical compositiorl The field channel
was suweyed in dstail and the movement of

_ 
clay through flood and ebb was studied.

THE MUD, MUD CHUhIKS, AND MUD
tsALLS :

The region around the beach is principally a
littoral terrace bounded by hill slopes-which
provide material that moves dornmslope. The
liuoral terrace is a very extensive plain and
slopes seaward at an angle of 1.5. Thi average
width ofterrace is about 500m. The tidal inlet
to the south of the beach is 6g4 m long.
The tidai flow operates through the inlet to a
distance of 210 m at every flood and ebb.
Upper reaches of the tidal inlet are 50 m wide.
The lower reaches are relatively narrow,
where the width of the entarance is not more
thaa27 m.

The bed ofthe tidal channel is covered by l0
to 30 cm thick mud deposits, especially along
the right bank of the channel (Fig. 3). The left
bank ofthe channel is steeper and higher. The
mud is only exposed on the lower beach. On
upper beach it is concealed under the surface
sand. At the limit oftidal penetration thick mud
appears only in the center of the channel and
both the banls are out in silt and sand. The
surface and subsurface mud on the beach
appears on the left bank ofthe channel Gig. a).
The tidal flow is confined to the channel near
the left bank of the channel. The mud in the
channel is thich sticLy and compact. It is not
easily scoured in monsoons.

The mud on the lower beach dries due to
dessication in postnonsmn and big mud chrmls

ll
are developed. The primary cracks are 2 ta 4
cm wide and 4 to 6 cm deep. The chunks are
triangular to polygonal in shape"ats irregular
chunks are comparatively few in numb"r. Mort
of the pnmary chunks have a surface area
between 70 sq cm and 500 sq cm It is foundthat
the primary cracls run more or iess parallel to
each other and are connected by-secondary
network of cracks. Chunls in the pre monsoon
period were 15 to 20 cm thick.

The cracl<s widen and chunks are excavated in
post monsoon by swash backwash movement.
The rolling by swash backwash currents leads
to the formation of mud balls and their
armouring by beach deposits (Kale et al t 993).
The mud in the tidal channel is always sticky
and moist and does not crack due to lack of
dessication.

The water samples collected in pre monsoon,
monsoon and post monsoon season from the
beach" the tidal channel and the breaker zone
show that breakers are more furbid in monsoon

{ low as well as high tide (Table 2). Similarly
the tidal water in the channel has more
concentration of suspended sedimonts which
eventually settle on the chnnel bed.

TABLE 2

Suspended sediment concentration (NrgL)
Serson Tide berch Tidrl Chaunel Bmkers

Pre monsoon LT
HT

Monsoon LT
nt

Post monsson LT
HT

(LT; Low tide HT: High tide)

TIIE TEXTURAL, CIIEMICAL AND
MII\IERAL COMPOSITION OF MUD :

The infra red spectroscopic studies ofthe mud
samples collected from the study area clearly
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MUD ON CHANNEL BED
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indicate the predorninance of montnorillionite
group ofclays in surface, subsurface and tidal
channel rnud (Table 3).

TABLE 3

constituent of muds and it is about 3I%. The
clay in samples is only 0.67%

TABLE 5
Range of Constifuents

studies)
Beach surface mud Montmorillionite-

Kaolinite - lllite (3: 2: 1)

Montmorillionite-
Kaolinite - lllite (3:l:l)
Montrnorillionite -Kaolinte
- lllite (3:2:t)

Subsurface mud

Tidal channel mud

The shrinkage of clays due to dessication is
mainly a result of this predominance of
montnorillionites in the mud. The bulk density
of the mud varies from l.0l to 1.05 gr/cm3.
The mud at the head ofthe channel is rJatively
denser (Table 4) and more silty clayey.The
subsurface mud also shows more proportion of
silt and clay. The organic carbon in the mud
samples rillges between l.7g% to 1.95% the
average being l. 88% (Table 5). Sio2 is a major

TABLE 4

Constituent Mar-Min

Watercontent 41.39-14.79

Organiccarbon 1.95-1J9

CaCo, 5fi025,90

Coarsesand 67.g0-27.94

Fine sand 10.2146,75

Silt &37-23.9s

Clay 01.07{0.33

Potassium 00.-12-0.002

Sodium 00.2840.05

Aluminium oxide 17.31-14.48

Silicon oxide 32.49-28.M

Feo 01.52-1.16

Mein

30.79

1.88

46.23

55.1 5

08.08

35.57-

00.67

00.007

00.18

16.29

30.77

-1.42

Std. Dev.

9.34

00.006

09.38

t2.56

01.12

t3.49

00.22

00.002

00.07

00.87

01.38

00.11

All values in pacentage.

Textural, Chemical and Minerological Analysis of Mud

Beach
Eead L€ft bank Rt bank Mouth Surfaie Subsurface

Water content
Organic carbon
Bulk density
CaCo,

Coarse sand
Fine sand
Silt
CIay

Potassium oxide
Sodium oxide
Aluminium oxide
Silicon oxide
FeO 01.44 01.52

4t.37
1.91

1.05

56^30

27.84

6"83

64"77

00.56

00.012

00.27

14.48

32.49

01.40

36.73

1.84

l.a2
54.40

66.1 I
7.63

25.18

41"07

00.007

00.14

16.96

31.40

20.4t
1.85

1.02

lt.40
61.33

10.11

27.86

00.70

00.007

00. l8
17.31

29.52

28.39
1.80

t.0l
48.50
58.51

8.98

31.7s

00,75

00.007

00. 17

16.31

28.04

01.52

14.78
1.96

1.01

2s.90
67.71

7.97
23.99

00.33

00.002

00.05

15.92

31.40

01.48

39.60
t.96
t.02

47.31

51.73

6.76
40.98

00.53

00.012

00.28

16.56

31.03

01.16
All values m percentage except bulk density Bulk density in g/cm3

Tidal channel
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FINDINGS :

It is apparent from the above discussion tbat

the beich near Anjarle is predominantlly a

sandy beach covered seasonally by mud

deposits. The shoreface and nearshore

zones have a thick cover of mud (up to 30 cm)'

The upper beach has a thin ccver of mud

whichii not rnore than 10 to 15 cm thick' The

high concertration of suspended matter in

monsoon waves and breakers in general

suggest that the source of the mud lies in

the near vicinity of beach. The bulk density

and the variation theirin points to the fact

that the dense sediment is removed from

bottom of nearby shelf by' waves and

currents (Wells 1981)

A distinct erosion and accrstion cycle can be

envisaged which is responsible for excavation

of subiurface mud" its oracking and eventud

burrying under sand in fair weather. A minor

fall in sea level may be responsible for the

removal cf mud from nearshore areas and

its movement on beach with swash and

backwash. Mineralogical and textural
analysis of mud indicates that the mud

depostited in variety of topographic positions

on beach and the subsurface areas are identical

in nature. Montmorillionite clay is a major

constituent of the mud followed by kaolinite

and illite.
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