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A BSTR ACT. The hydrographic and RT data sets co llected in the upper 200 m water co lumn along three zona l
transects (2°N, equator and 2°S) in the equatorial India n O ..cean (between 70c E and 9O"E) made by USSR ships
during the field observational programme of 1\'1 0 0 5000-77 (end May/early June 1977) showed prominent
eastward depression o f thermocline in associat ion with the surface easterly equato rial je t. In the central Indian
Ocean. (he mixed layer cool ing and deepening rates 'Were .... cak with the onse t and sway of the summer monsoon
over a two month period from end May 1977, but relatively significant changes were no ticed in the salinity of the
upper 200 m water column. In this region. e n a syno ptic scale a mild increase in SST is in accordance wi th the
net surface heat gain during the last week o f July 1977.
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1. IntrodlK'tion

In the tropics the characteristic response times of
baroclinic ocean processes arc much closer to the time
scales of the variability of the surface wind field (Lcetma
et (II. 198 I). Th e seasonal variabi lity in the east-west
slope of the tropica l the rmocline appears to be in phase
with changes in zo nal wind stress, When the trades
are strongest the tilt of the thermocline is la rgest a nd
vice versa. However, the mean cast-west surface wind
stress over the equato ria l Indian Ocean for most of the
yea r is small (Has tcnrat h and Lamb 1979). In the
transition between the two monsoons, i.e., April- May
and October-November. well defined westerlv winds
appea r a long most of the equator. Associa ied with
these is an eastward narrow oceanic jet and a simul­
taneous rise in the sea level and a dep ression in the
thermocline off Sumatra (Wyrtki 1973). T he jets are
strongest between 2°N and 2°S. Direct current
measurements for nearly two years near Gan island
clea rly sho wed the appearance of the jets in the upper
layers with speeds in excess of 100 cm!s approximately
in phase with the local east-west components of the
wind stress (Knox 1976). Recent drift huoy measure­
ments also confirmed an eastwa rd Row along the
eq uator (Cresswell e l 01. 1981. Rcvcrdin et at, 1983).
Polonoskiy a nd Shap iro (1983) observed an eastward
flow in the top 100 III water col umn from 26 April to
19 May 1980 at 61° E at th e equato r. Nearly after two
mont hs, the now reversed towards west in the upper 55 m
water c,olumn du ring 13 J uly to 2 Au gust 1980 at this

loca tion, Associated with the jet a re varia tions in the
la rge transport of water and in the depth of a mid­
thermoc line isotherm (200 C) by as much as 40 mover
large areas (Wyrtki 1973). Th e form ation of this east­
ward j et is accompanied by the convergence of cur rents
a lon~ ,the equator, whic~ leads to the deepening of the
quasi-isothermal layer WIth a sharp thermocline below.
T he CfD casts mad e du ring December 1976-January
1977 sho wed such a sha rp thermocli ne east of 73' E
(E riksen 1979). T he equato ria l jets a re undoubtedly
part of forced dynamic response to local wind stress,
and they in turn a ppear to be responsible for the large
sca le re-distribution of mass (as indicated by changing
thermocline deplh and structure) and water types (e.g .•
ap pearance of Arabian Sea water from 700 E to 90' E
al':Ing th e eq uato r, Wyrtki 1973). T he dynamics of
this response are far from understood ; indeed th e
phenomena are not even adequately described by
measurements (Eriksen 1979).

. T he equator acts as a wave guid e. Flow cha nges
In.duced by the pr~encc of .coast lines, varia bility in
WInd patterns and Instab ilities of the current system
lend to prop agate a long the eq uator ( Moore and
Philand er 1977). Several ob servat ions revea led that
equatorial waves occ ur in a very broad spectrum, from
2-3 da ys . to an yea r (Wunsch 1978, Weisberg et 01.
1979, Eriksen 1981, Luyten a nd Roemmich 1982).
During the summer monsoo n, the ob served var iabilily
in the upper layers of the centra l and eastern equatorial
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