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ABSTRACT

The paper presents the results of the studies on changes in the beach
features such as accretion and erosion, at four stations along Miramar — Ca-
ranzalem beach, Goa, during the southwest monsoon period of 1973. Starting from
late May, erosion and eccretion have alternately recuired with a periodicity of
15 — 20 days between an accretion and the next erosion, at all the four stations.
During the observation period, the southern side of the Miramar beach had
a3 net accumulation of beach material whereas the northern side suffered severe
erosion, the remaining portions being eroded to a lesser degree. The cyclic changes
in the beach reflect a shifting balance between the wave activity and the littoral
currents associated with the anticlockwise gyral circulation in the nearshore

regions of Miramar — Caranzalem beach, which is also responsible for the
shoaling of the Aguada bar during the southwest monsoon.

INTRODUCTION

This work was carried out as a part of
the programme to study the physical as-
pects of sediment transport leading to the
formation of Aguada bar at the mouth of
the river Mandovi, Goa, during the south-
west monsoon. The shoaling of the Aguada
bar has been hazardous for navigation in
this river channel of, heavy traffic during
monsoon period. The river mouth is flank-
ed by two promontories of Cabo Raj and
Aguada headland. The southern side of the
estuary is fringed by the Miramar and
Caranzalem beaches, whereas the northern
side is very rocky. The navigational chan-
nel in the Mandovi estuary is located close
to the left bank with the shoals on either
side of the channel. The Aguada bar is
more prominently developed and projects
seaward from Miramar. Some work direct-
ed towards understanding the sedimenta-
tion processes in this region has been done
by Kidwai (1971), Murty and Das (1972),
and Murty, et al. (1975). The present study
aims at detection of possible large-scale
changes in the nearby beaches during the
period of shoaling in the area.

DATA AND ANALYSIS

Four stations were chosen on the Mira

mar — Caranzalem beach (Fig. 1) and
periodical beach-profile measurements
were made using graduated staffs, from
late May to early August, 1973. The observa-
tlons on beach profiles were not continued
beyond August due to the interference with
the natural processes, as the whole area
was levelled using bulldozers. Owing to poor
visibility and constant rains profiling could
not be carried out from early July to mid-
July, but -egular inspection of the site
facilitateq qualitative assessment.

Only that portion of the beach within
100 m from the reference point was consi-
dered for volumetric comparison. A com-
mon reference level for all the stations
was arrived at by knowing the relative
heights of the reference points of each of
these stations from the lowest low-water
level for that particular day (correction
for the variations in the observation times
for various stations being incorporated).
The volume of beach material per unit
length of the beach above this common
reference level was calculated for each
station graphically from Fig. 2. The tem-
poral distribution of the volume of beach
material at these stations was then plotted
(Fig. 3, A). The figure depicts the cyclic
fluctuations that occurred at the stations
during the period of study.
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RESULTS AND DISCUSSION

It is seen that the beaches at all the
four stations got eroded during the onset
of the southwest monsoon (early June).
The beach elevations were minimum
around the middle of June. The beaches at
all these stations had accretion towards
the end of June and in early July, and ero-
sion towards the end of July. There was
acrretion again at Stations II and 1III
during early August, but Stations I and IV
did not show any accretion (Figs. 2 & 3).

These common trends were found to be
associated witih the movement of ocerm
crests towards the reference point during
the period of erosion and away frnm the
reference poin! during the period of iccre-
tion (Fig. 2).

These changes occurred with a general
periodicity of 15-20 days between an accre-
tion and the next erosion at all the sta-
tions. No clear-cut lag or lead ir the oc-
currence of accretion/erosion among the
four stations was noticed.

Studies on the comparative changes in
the net volume of beach material show
that the Station III had the maximum
accretion during the observation period
and Station I was found to be subject to
maximum erosion (Fig. 3, A). In the case
of Station III, the net accretion occurred
mainly in August when Station I was still
eroding. This shows that the restoring me-
chanism was yet to be operative at Station
I in August, whereas it was most effective
at Station III. Thus during the period of
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study, beach material was accumulated at
Station III whereas Station I suffered &
net loss, the remaining stations being erod-
ed to a lesser degree.

Changes in the beach profiles are asso-
ciated with changing oceanographic and
hydrographic conditions, and with the avai-
lability of beach material (King, 1972). The
observed periodicity implies the existence
of a transporting mechanism operating
along Miramar — Caranzalem  beach,
changing its direction of action cyclically.
The regular shift in the position of bermr
crests, which is largely due to a shift in the
extent of wave activity across the beach,
gives an indication that the erosionsaccre-
tion phenomena linked with the position
cf berm crests, are also associated with the
extent of wave activity across the beach.
One factor which determines individually
the extent of wave activity is the tige. The
day-to-day tidal ranges have been plotted
in Fig. 3, B. Though the periodicity of
spring and neap tides has been found to
bear no direct correlation with the observ-
ed periodicity in the beach changes the
tide might have contributed to the pheno-
menon in an indirect way. The cyclic pat-
tern must be the result of the combined

activities of waves, tides and river dis-
charge.
The strong wave actlvity inside the

river :nouth during the onset of the mon-
soon (early June), might have caused the
initial erosion of the beaches which might
have continued till the middle of June. The
beach material thus eroded and kept sus-
pended in water along with the sediment
load brought in by the flooded river and
the land-drainage, might have becn depo-
sited in the nearshore regions of the river
mouth. Although high wave activity in the
area continues throughout the monsoon
period, there has been considerable accre-
tion at all the four stations towards the
end of June and in early July. This may
be attributed to the littorai currents asso-
ciated with the anticlockwise gyral circu-
lation (Murty, ef al., 1975) which bring the
sediments from the nearshore regions and
deposit them on the beaches. The storm
wave activity predominates in the latter
part of July resulting In net erosion of the
beaches at all the four stations. Since the
‘diamond-shaped’ cells of wave crests ad-
vancing across the shoals can lock up ma-
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terials at the river mouth cavsing further
deposition in and around the mouth
(Oertel, 1972), accretion might have taken
place in the beaches again in early August.

These cyclic changes in the beaches may
have to be taken into consideration in de-
lineating the mechanism of spreading of
Aguada bar opposite to Miramar beach,
during the monsoon period. Since the
longshore current is the main process that
moves sand, and since many process varia-
bles affect the form of the beach and alter
the environment (King and Mather, 1972),
the cyclic changes in the beach reflect a
shifting balance between the wave activity
and the littoral currents associated with

0 10 20 30 40 50 60 70 B0 90 0 1 20 30 20 50 60 70 30 33700
DISTANCE FROM THE REFERENCE POINT (M)

o—o—eSTNIII  *x—u—xSTN I}V

Beach profiles.

the anticlockwise gyral circulation in the
nearshore regions of Miramar — Caran-
zalem beach, which is responsible for the
shoaling of the Aguada bar.
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Fig. 3. Cyclic changes at the four stations.
A — Volume changes.
B — Day-to-day tidal variations.
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