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THE INTERNATIONAL INDIAN OCEAN
EXPEDITION 1959-64

ROBERT G. SNIDER

As a result of a unique set of conditions, the Indian Ocean is possibly the most productive of all the
oceans, biologically. Virtually nothing is known about it at the present time but it will undoubtedly
become the best understood of all the major bodies of water after this multi-nation effort.

Over the next four years, a fleet of ships carrying scientists
with their highly specialised equipment will be sailing in
the Indian Ocean on new voyages of discovery, bringing
one of the last unknown areas of the globe under intensive
scrutiny. More than forty vessels with scientists from over
twenty countries will cruise the waters of this vast body of
water in a joint effort that has come to be called the
International Indian Ocean Expedition. No ocean has yet
received so much attention.

The Indian Ocean covers one-seventh of the surface of
the earth and the countries bordering on it hold 25%
of the world’s population. Although this vast area is less
known and less understood than any of the other oceans,
there is sufficient fragmentary evidence to indicate that
biologically it may be the most productive one. The inter-
national plan calls for a study of the entire system from
below the bottom, through the water itself (with its bio-
logical contents and its physical and chemical charac-
teristics), through the boundary between the sea and the
atmosphere, and on upwards to the upper atmosphere. The
scientific disciplines brought into play will include geology,
geophysics, bathymetry, oceanography, biology, and
meteorology. '

One of the major objectives is the development of an
oceanographic science in the Indian Ocean area with the
associated institutions necessary to support it. The Expedi-
tion offers an opportunity for training in the marine sciences
to nationals of the surrounding countries under the guidance
of experienced scientists from outside.

The planning for this major oceanographic event has
been in progress since 1957 under the aegis of SCOR, the
Special Committee on Oceanic Research of the Inter-
national Council of Scientific Unions. Late in 1960,
UNESCO agreed to co-sponsor the Expedition.

The first question that usually arises in the minds of
many people is: '

How does the Indian Ocean differ from other oceans
and of what significance is this? _

The Indian Ocean has several unique features. Outstand-
ing is the 180° reversal of the prevailing winds twice a year
in its upper part at the onset of the northeast monsoon and
the southwest monsoon. The monsoon wind reversal
creates varying currents at different seasons of the year
which, in turn, affect the entire oceanic circulation. As a
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result, there is on each of the four coasts of this ocean at
some time of the year a wind setting up currents which
create upwelling with a consequent increase in nutrient
circulation. This plus the occasional observations of vast
quantities of dead fish on the surface suggests that the
Indian ocean may be one of the most productive bodies of
water.

Equally unusual is the fact that this virtually unknown

-body of water is the sole major ocean which is open only

at one end. It is fed at the closed northern end by the great
rivers of the Middle East that run into the Arabian Sea
and by those of East Pakistan, Burma, and India which
carry fresh water and sediment into the upper part of the
Bay of Bengal; cold water enters only from the Antarctic to
the south. The currents of the Indian Ocean are ill-defined
and there is great interest in whether an equatorial counter
current exists similar to the ones found in the Pacific and
Atlantic at considerable depths.

OBJECTIVES

The overall objective of the Expedition is to gain some
understanding of the interaction between the earth, the sea,
and the atmosphere.

Physical and Chemical Oceanography. The scientists
associated with the project will try to find the answers to
questions such as these:

1. How long does it take the winds to set up a current
and how rapidly does a current deepen with time?

2. What proportion of the energy required to maintain
an ocean current comes from the wind and what pro-
portion from horizontal density gradients that are due
to regional climatic differences?

3. How does internal friction and friction with the
bottom influence the velocity-depth distribution?

-4. What is cause and what is effect in the general circu-
lation of the oceans?

A wide variety of observations will be needed to answer
these questions. Almost every ship will cruise during both
monsoons, measuring currents at the surface and at various
depths, taking temperatures, and sampling the water for
salinity and other characteristics at intervals of 10 to 100
miles. The major water masses will be defined and density
layers described. The network of ship coverage planned so
far is reasonably satisfactory for the region north of 40°S.;
as the Expedition progresses, the gaps in the northern part
should be filled in and observations in the southern part
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extended through co-operation with the Antarctic investiga-
tions.

Chemical analyses of water samples will throw light on
these questions:

1. What is the distribution of plant nutrients and dis-
solved organic compounds in various parts of this
ocean?

2. What is the effect of drainage water on sea water in a
partly-closed basin?

3. How can one describe the circulation by Carbon-14
dating of the water?

Water samples will be analysed for oxygen, inorganic
phosphorous, total phosphorous, silicate, nitrate, and trace
elements as well as C-14.

Marine Biology. All ships will carry out a minimum bio-
logical programme by means of standard water sampling
and the collection of specimens with various types of nets
and trawls. The overall effort is designed to:

s 1. Study the three-dimensional distribution of plants and
animals in the Indian Ocean.

2. Investigate the quantitative ecology of the plankton.
3. Collect as much information as possible about the
fisheries of the Indian Ocean.

Some vessels will make biological oceanography their
primary mission during part or all of a cruise. In addition
to the minimum programme, they will concentrate on such
biological phenomena as:

1. Coastal upwelling around the entire Indian Ocean.
2. The study of equatorial divergences.
3. The study of coral reefs and their surrounding
environments.
4. The problem of massive fish mortality.
5. The special problems surrounding regions of con-
vergence.

Marine Geology, Geophysics, and Bathymetry. The topo-
graphic features and geology of other oceans have. been
studied in some detail during the last few years but vast
gaps still exist in the knowledge about the Indian Ocean.
These gaps are now beginning to be filled in by the recent

CRUISES COMPLETED AND PLANNED 1959-1963

TRACKS
AUSTRALIA - VIII-IX *62
FRANCE - VH-IX '60

JAPAN - '61-°63 T

USSR - X 'S§9-1V 60
USSR - IX'60 - Iil '61
USSR - VII'61 -1l 62
UK -
UK - E.AFR.O '62-'63
USA - LAMONT 'S9

USA - LAMONT °59-'60

N.1.O. '62-'63 —_———

JSA - LAMONT ’'62 -

USA - SCRIPPS X-XI '60 -

USA - SCRIPPS Vil’62-1V'63,VI'63-X 63 -

UK - HYDROGRAPHIC OFFICE VESSELS ‘61°62
AREAS

A - AUSTRALIA

B - PAKISTAN

C - SOUTH AFRICA *61-'62

D - USSR 1:VI’60,2:1-H1°61, 3: IX-XI1 *61

E - US-HYDRO(USS REQUISITE) XI1°60-V'61

F - USA-W.H.O.L.(N.W.QUADRANT,INDIAN OCEAN)-I'V1°62,VI-X 11 *63

g -
.

HOTE:
- MOST TRACKS AND AREAS COVERED INM BOTH MONSOONS
- TRACKS AMD M_EA! APPROXIMATE, AS OF 1 JAM "6 I_NfE‘DHH.ﬁTIGH







