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Watermass structure in the western Ind ian Ocean :
Part I-Watermasses and their thermohaline indices
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AHST RACT . The concept of "Indian Ocean Common w ntcrma ss" is introduced and its
churacteris t ics are defined. T he temperature-salinity struc tures which would result when one, two or
more watcrmasses of different tempera ture and salinity chara cter istics penetra te into the layer of the
Indian Ocean Common Water are d iscussed. The thermohal ine indices of different wnter masses in
the western Indian Ocean om: deri ved nml tabulated.
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I. Introdudlon

The structure of the waterrnasses of the
Indian Ocean was first given by Sverdrup, John son
and Fleming ( 1942) which was later modi fied by
Mamaycv (19 75) . An examination of the .watermass
structure at different locations In the lndian Ocean
reveals the presence of several watermasses , namely
Indi an Ocean Central Water ( IOC W), Iudiun Ocean
Equator ial Water (lO EW ) , Antarctic Intermediate
Water (AIW), Rcd Sea Water ( RSW) Persian Gulf
Water ( PGW), Ha llam and Deep Water ( HOW) etc ,
These watermasses participate in the general circulation
and the observed T-S structure at any locality is a result
o( mixing o( these watcr masse s. Earli er investigations
On the watermasscs and thei r structure based on the
obse rved salinity maxima and min ima on the T-S
diagrams show clearly the existence of conflicting
views as regard s to th~ir sprea ding and transformation
upon mixing ( Lutjihanns 1972. Thom sen 1935. Tcher­
nia Lacombe and Guibout 195 8, T aft 1963, War ren.
Stomrnel and Swallow 1966, etc) . Warren, Stommcl
and Swallow ( 1966) have also suggested that the
high salinities in rhc so uth Indi an Ocean arc the effect
of the outflows of the Persian Gulf and Red Sea
Wat ers and that the higher temperatures and salini­
ties even al depths of 2000 m in the Arabian Sea arc
the result of downward fluxes of hea t and salt from
these outllows. The scalie r diagrams showing the
temperature and salinity values at the cores of the
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Persian G ulf and the Red Sea Waterma sscs indicate
un increase in density as they spread out from their
sou rce regions (Wyrtki 1971 , Prernchand 198 I ) .
Thi s p henomcnon of increase in density upon mixing
of differen t wutermasses is of global significance
( Wust 1936, Duing & Schwill 1967 , McLellan 1957.
Fofonoll 195~) . A detailed study of these aspect s will
be presented In parts 11 and III of thi s paper ,

2. l'onullt of 'Indian Ocean Common wetermass'

An exam ina tion of the T-S curves at severa l stations
iu the Indian Ocean shows extreme complexity with
severa~ salinity maxima and minima simulta neously
occurnng at the same location . Some of these are
clea rly due to the prese nce of the watcrrnasses while
s~me others arc hypoth etical or seconda ry in natu re.
Fogs. I (a & b) show typical T·S curves at different
locations in the Indi an Ocean depicting the princ ipal
w"tern~a~ses. Some of the observed salinity maxima
and minima (for example, the salinity minimum over.
lying I": Red Sea W"t er salinity maximum ) need not
necessarily be associated with any watermass.

!~e deve~opmem of .the rc~l and hypothetical
salinity maxima and momma In the vertical arc
schernatsed in Fig. 2. The observed characteristics
would tt different und er different initial cnvironmen­
tal con<.fitions. When a high salinity watermass pene­
trat es inkt a watermass of uniform salinity with depth
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