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Modern sea-water temperature has been estimated
using oxygen isotopic composition of planktic foraminif-
eral species, Globigerina bulloides recovered from the
surface sediments collected from southwestern Indian
Ocean (I0). The sea-water temperature estimated
from 6'°0 G. bulloides has been compared with that
measured on-board. Though a nearly constant offset is
noticed between estimated and measured sea-water
temperatures at locations south of 15°S latitude, the
general trend is at tandem. The coherence between esti-
mated and measured sea-water temperatures indicates
that the 6'°0 G. bulloides palaeotemperature equation
derived from laboratory culture experiments can be
applied to infer past sea-water temperature variations
from southwestern 10.

Keywords: Globigerina bulloides, palaeotemperature,
sea water, southwestern Indian Ocean.

SEA-SURFACE temperature (SST) is an important climatic
parameter. A slight change in SST leads to enormous
change in the rainfall pattern and intensity™”. Increasing
intensity and frequency of storms has also been attributed
to the increasing global temperature®*. SST mainly varies
in response to changes in the solar irradiance™®. However,
the historic abrupt increase in SST has been attributed to
anthropogenic influence on the global climatic variations’.
Understanding the temperature variability during geo-
logic past can help in deciphering human contribution to
the recent abrupt increase in global temperature®. Various
techniques such as faunal transfer functions”'’, alkenone
unsaturation ratios''? and artificial neural network (ANN)
analyses of planktic foraminifera™, assemblage, morpho-
logical characteristics and shell chemistry of foraminifera,
have been used to decipher past SST from the world
oceans”*®,

In view of the experimental evidence of temperature
control on oxygen isotopic composition of the carbon-
ate'”'®, extensive oxygen isotopic studies have been car-
ried out on marine microorganisms, especially foraminifera,
to decipher past sea-water temperature changes'>?. Though,
in the beginning, the total change in oxygen isotopic
composition of the foraminiferal shells was attributed to
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temperature change, later on it was realized that on gla-
cial-interglacial timescale, majority of the change in
oxygen isotopic composition of the foraminiferal shells is
brought about by the global ice-volume changes'. Global
ice-volume changes have since been quantified™” to estimate
the contribution of changing ice extent to the foramini-
feral oxygen isotopic composition, over glacial/interglacial
timescales. The resultant oxygen isotopic composition of
foraminiferal tests can be attributed to past sea-water
temperature changes. However, in such studies care must
be taken, as local precipitation—evaporation changes lead-
ing to change in the oxygen isotopic composition of the
sea water, will also contribute to the foraminiferal oxygen
isotopic changes. However, study of temporal changes in
the oxygen isotopic composition of the foraminiferal tests
from a location appropriately away from the region of
high monsoon discharge, can be used to infer past sea-
water temperature. Such studies rely on evaluation of the
temperature sensitivity of the oxygen isotopic composition
of the foraminiferal species, through laboratory culture
and/or field studies based on surface sediment samples
and plankton tow collections®*?".

However, differences have been noted in the tempera-
ture sensitivity of the specimens of the same species re-
covered from different environments®®. Therefore, in order
to apply the oxygen isotopic composition of foraminiferal
species to estimate the past temperature variations, the
temperature sensitivity of foraminiferal species has to be
tested from different modern marine environments. Here
we discuss the temperature sensitivity of oxygen isotopic

20

Asablan Sea

10
0
SIS noe
SIwCnze
ST N 39
10 3’" '#111 i ¥
SERER
w LY T
20 -
Sro0cse
30 1 D200 -
40 + -
50 + -
SK200538
AJ \J A > j \J A
4E BS0E G6)E T7OE S8E 90E 100E
Figure 1. Location of sediment samples used for the study.
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composition of the planktic foraminiferal species, Globi-
gerina bulloides from the southwestern Indian Ocean (10).
G. bulloides from a set of 19 samples collected along
the north-south transect in the southwestern 10 (Figure 1),
as part of Pilot Expedition to the Southern Ocean, was
analysed for its oxygen isotopic composition. Details
about sampling and oxygen isotopic analysis have been
discussed elsewhere”. In order to determine the oxygen
isotope ratio, 10-12 specimens of G. bulloides were
picked. The isotopic composition of G. bulloides speci-
mens was measured at the Alfred Wegner Institute for
Polar and Marine Research, Germany, with a Finnigan
MAT 251 isotope ratio gas mass spectrometer coupled to
an automatic carbonate preparation device (Kiel 1) and
calibrated via NBS 19 to the PDB scale. The values are
given in S-notation vs VPDB (Vienna Pee Dee Belemnite).
Precision of oxygen measurements based on repeated
analyses of a laboratory standard over a one-year period
was better than 0.09%. for oxygen. In order to estimate
the sea-water temperature from the oxygen isotopic com-
position of G. bulloides, a regression equation was de-
rived between the sea-water salinity and oxygen isotopic
composition available on the global sea-water oxygen iso-
topic composition database®®. A total of 145 datapoints
(Figure 2) were used to derive the regression equation.

505, = 0.5217 * salinity — 17.918. )}

Using the regression equation (Figure 3), sea-water oxy-
gen isotopic composition at 100 m water depth was calcu-
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Figure 2.

Location of datapoints used to derive the regression equa-

tion between sea water salinity and oxygen isotopic composition.
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