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Introduction

The sixth report of the National
Institute of Oceanography gives an account
of the scientific projects carried out in the
various divisions and units of the Institute
along with a picture of the administrative set
up, facilities, activities and the list of
scientific contributions from the Institute
during 1970-71.

All the projects under investigation
during the year 1970-71 are briefly dealt
with. The Physical Oceanography Division
made important contributions to our under-
standing of physical processes such as
coastal erosion, sediment transport on the
west coast, and also started hydrographical
studies in the Bombay area.

Under Chemical Oceanography, further
studies on the phosphate distribution of the
southern Bay of Bengal were made based on
IIOE data. An interesting feature discovered

was the high phosphate value off Madras,
especially in the western Bay and the shelf
extending upto about Long. 84° 30Έ.
Maximum concentration was found in the
slope water around 900 m.

The Geological Oceanography Division
continued its studies on sediment cores of
the Arabian Sea, beaches around Goa and
estuarine sediments, particularly those of
the Vembanad lake. Foraminiferal studies
of the sediments have brought out some
interesting results. The occurrence of
Globigerina pachyderma, a typical polar cold
water form has been recorded in these warm
waters.

Under Biological Oceanography, the
Indian Ocean Biological Centre made a
significant contribution to our knowledge
of the plankton in the Indian Ocean, by
publishing 2 fascicles of atlases in 1970. The
IIOE Plankton Atlas Vol. II Fasc. 1 has 11
maps showing the distribution of copepods
and decapod larvae in the Indian Ocean.
The Vol. II Fasc. 2 has 10 maps showing
the distribution of fish eggs and larvae in
the Indian Ocean. The western Arabian
Sea, the west coast of India and the northern
Bay of Bengal are all found to be extremely
rich in plankton production.

Work on the productivity, phytoplan-
kton and zooplankton in the estuarine and



coastal water systems of Cochin, Goa and
Bombay have revealed a wealth of informat-
ion of great importance for further intensive
studies and exploitation of these waters.

A new dimension in research was added
to the Institute's work when it took up
pollution problems at Bombay at the
request of the Bombay Municipal Corpor-
ation. This work is in progress.

The Indian National Oceanographic
Data Centre continued to receive further
data from the World Data Centres and
are being codified.

As regards administration and con-
struction activities at the headquarters,
rapid progress has been maintained in the
construction of the staff quarters, hostel and
main laboratory buildings. Further centr-
alization of work at Cochin was achieved
among the 3 units existing there and Cochin
has been given the status of a regional
centre of the Institute.

31 research papers, excluding the publi-
cations of the Institute were published by
the scientists of the Institute in various
journals.

N. K. PANlKKAR
DIRECTOR
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national institute of oceanography

its divisions and units

As already reported last year, the National Institute of Oceanography

is comprised of five divisions and three units which are given below.
Cochin has been given the status of a regional centre of the Institute and
includes two divisions and one unit which are functioning over there.

Divisions Telephone Telegraphic
number Address

1. Indian National Oceanographic Data 2923 OCEANOLOGY
Centre (Planning and Data Division) extn. PANAJI
NIO, Miramar, Panaji, Goa.

2. Physical Oceanography Division, 2923 —do—
NIO, Miramar, Panaji, Goa extn.

3. Geological Oceanography Division, 2923 —do—
NIO, Miramar, Panaji, Goa extn.

4. Biological Oceanography Division. 31814 GEOPHYSICS
NIO, Karikkamuri Cross Road, COCHIN
Cochin-11

5. Indian Ocean Biological Centre 33306 OCEANOLOGY
P. B No. 1913, Pullepady Cross Road, COCHIN
Cochin-18

Field Units

1. Biological Oceanography Unit, 2923 OCEANOLOGY
NIO, Miramar, Panaji, Goa PANAJI

2. NIO, Field Unit, 169-170, BPT 213597 OCEANOLOGY
Buildings, Sassoon Docks, Colaba, BOMBAY
Bombay-5

3. Physical Oceanography Unit 33538 GEOPHYSICS
Karikkamuri Cross Road, Cochin-11 COCHIN
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oceanographic
research and activities

3.1

physical oceanography

3.10 GENERAL

1. Hydrographic Survey off Greater
Bombay

3..11 OCEANIC PROPERTIES

1. Oceanographic Studies at
Mormugao and Cochin Harbours

3.12 PHYSICAL PROCESSES

1. Studies on Sediment Transport
at Moplah Bay, Cannanore

2. Beach Erosion Studies along
Goa and Kerala Coasts

3. Rheological Studies on Mud-
water Mixtures

4. Physical and Dynamical Studies
of the Estuaries of Goa and
Kerala Region

3.13 WAVES

1. Wave Hindcasting for Alleppey
and Goa Coasts

2. Wave Refraction Studies in
Relation to Sediment Transport

3. Wave Energy Computations

3.10 General

1. Hydrographic Survey off Greater
Bombay

Work under this Project was started in
August, 1970. Since then, eight series of
observations at the rate of one every month,
each consisting of hydrographic survey and
current measurements over four selected
sections in the coastal waters off Greater
Bombay confined to 6 fathoms contour were
completed. Drift studies using surface
drogues were also carried out from Novem-
ber onwards. Preliminary analysis of the
data collected so far indicated the following
features:

(i) Thermal gradients were not found
except during September and October

(ii) Sharp density gradients were also not
noticed.

(iii) The waters were found to be more or
less highly turbid excepting off
Malabar Hill and occasionally off
Mahim Bay.

(iv) The speed of current was found to be
lower near the bottom than at the
surface, the direction being the same.

(v) From the drift trajectories the surface
velocities were found to vary from
0.3 to 2.5 kts. with the maximum
values occurring off Colaba in asso-
ciation with the flow from the creek
at the harbour entrance.

Apart from the hydrographic survey,
twelve tracks of echosounding were made
during February-March for studying the
nature of bottom in the four selected zones
(off Monori, Bandra, Worli, and Malabar
Hill), where the sewage pipes would be laid.
From this bathymetric survey the sea
bottom was found to be having irregular
slopes up to about one and a half miles
from the shore. From there up to 6
fathom-contour uniform slopes prevailed
all along the tracks surveyed.
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3.11 Oceanic Properties

1. Oceanographic Studies at Mormugao
and Cochin Harbours:

Investigations on the wave conditions
and sediment transport in the Mormugao
Harbour were continued. Under the pro-
gramme of studies on the diurnal and
seasonal variation of hydrographic and
meteorological parameters at the harbour,
two sets of observations were taken near
the end of harbour break water in the
summer season covering high and low tidal
ranges. During the monsoon months
(June-Sept.) as the harbour pier was not
approachable, the observations were carried
out from the end of Dona Paula Jetty at the
times of high and low water tidal ranges in
each month. Hourly observations were
taken on a typical monsoon day (20-7-70)
over 12 hour tidal cycle (6 A.M. to 6 P. M.)
covering the situation of maximum tidal
range (about 2.4 m) for the whole season.
Preliminary analysis of the data for the
monsoon months indicated the following
features:

1. Surface water temperatures as low as
25.3°C and as high as 29.6°C were
encountered during this season.

2. The surface salinity decreased to around
26-20%o in June and dropped to mini-
mum (16%o) in July-August and rose
gradually to more than 30%o towards
the end of September. However, in July
and August, surface salinity values less
than 2%o and as high as 8-16%o
were encountered during the consecutive
low and high water periods associated
with tidal currents.

3. Dissolved oxygen of surface waters
generally varied between 5.40 ml/1 and
3.60 ml/l, the values associated with the
ebb waters of low salinity being high
compared to the low values associated
with the flood waters of relatively high
salinity.

Field investigations aimed at a com-
prehensive study of temperature, salinity,
dissolved oxygen, suspended load etc. of the
surface, and near bottom waters in the
Mormugao Bay in relation to tidal currents
were started in the month of October.
During the post-monsoon season (Oct-
Nov.), 6 cruises were carried out on board
TARINI and data for the general survey of
hydrographical features during flood and
ebb currents and also 12 hour tidal cycles
at the mouth and at the rear portion of the
Bay were collected. Processing of the data
collected so far has been taken up.

Investigations on the texture, coefficient
of sorting and skewness of the sediments
for 78 stations in and around the Cochin
bar mouth were completed. The median
diameter of the samples was found to vary
between 0.0034 mm and 0.34 mm. The
general nature of the sorting of the sedi-
ments was poor.

3.12 Physical Processes

1. Studies on Sediment Transport at
Moplah Bay, Cannanore

Under this programme, surface currents
in and around Moplah Bay were evaluated
using floats and theodolites, and maps
depicting the surface flow during the north-
east monsoon season were prepared.
Simultaneous observations on tide, wave
angle, breaker height and wave periods were
carried out.

A possible solution to the problem of
accretion in the harbour was found in con-
structing a breakwater in the SSE direction,
with more gentle sea-ward slope, taking
into consideration the wave run up and the
constructional feasibility. Wave, forces
assuming different slopes of the sea wall
were calculated to determine the size of the
armour stones.

2. Beach Erosion Studies along Goa and
Kerala Coasts

During the period under report, in all
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220 beach profile measurements together
with the observations on related oceanog-
raphic and meteorological parameters, were
made at the twelve selected stations along
the three main beaches of Goa as per the
number indicated against each of them.

Calangute — Candolim 80
Miramar — Caranzalem 60
Colva — Banaulim 80

These studies indicated building up of beach
material, in general, from October through
April, excepting in the month of February
during which cuts in the beaches were
noticed all along the coast. The beaches
were found to be under erosion from May
onwards coinciding with the onset of the
monsoon. Vertical cuts varying from 1.5 m
to 2.75 m were noticed especially in the
foreshore region during the monsoon
months.

To investigate the micro-scale change
in the b e a c h sediment processes, hourly
observations on beach profile and the related
oceanographic and meteorological para-
meters were made over complete tidal cycles
at different places along the Calangute and
Miramar beaches.

As a first step to study the distribution
of wave energy along the Goa coast in
relation to erosion and sediment transport,
wave refraction diagrams were constructed
for the waves of periods 6 secs. and 8 secs,
and deep water wave direction of SW, W
and WNW.

Beach profile studies at the seven
selected stations along the Kerala coast were
continued. In all, 65 beach profile meas-
urements were made during the period
under report, as mentioned below:

Narakkal 17
Saudi 8
Thumboli 6
Purakkad 6
Elankunnapuzha 17

Manassery 6
Punnapra 5

In the monsoon months, vertical cuts of
beaches varying from 0.75 m to 3.0 m were
noticed.

3. Rheological Studies on Mud-water
Mixtures

Under this programme, an experiment
was conducted to determine the frictional
resistance on a model boat under different
concentrations of mud-water mixtures.
The static friction showed a sharp inflex
point at about 15 volume percentage of
mud and the rate of change of friction
above this value shot up very rapidly.
Following the suggestion of Hamilton that
above 23 per cent concentration the
suspension starts getting elastic property, it
was inferred that a relation between the
static friction and elasticity is possible.

4. Physical and Dynamical Studies of
the Estuaries of Goa and Kerala
Region

Detailed study of the data collected
previously revealed that the Comburjua
Canal, which connects the Zuari and
Mandovi estuaries, forms a channel of
dynamic exchanges, the flow of the canal
being primarily determined by the tidal
conditions. The general flow pattern was
found to be from Zuari to Mandovi causing
the more saline and denser waters of Zuari
to flow into the less saline and loss dense
waters of Mandovi. Observations taken
at two stations situated on either side of
the Canal during November 1970 indicated
that (i) on the Mandovi side of the canal
the ebb current (103.5 cm/sec.) dominates
flood current (17.0 cm/sec.) while on the
Zuari side more or less equal flood (109.5
cm/sec.) and ebb (108.5 cm/sec.) currents
prevail; (ii) the near-bottom waters are
more saline than the surface waters; (iii)
the suspended sediment load varies from
0.01 to 0.06 gm/l on the Mandovi side and
from 0.03 to 0.09 gm/l on the Zuari side.
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