THE INTERPRETATION OF THE GEOCHEMICAL RECORDS
DERIVED FROM MASSIVE CORALS NEED T0 BE REVISITED
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Tropical ocean-atmosphere interaction plays a key-role for worldwide climate variability. Instrumental observations
are available only for the last decades and paleoclimatic reconstruction becomes necessary to recognize decadal and
longer changes of the tropical system. Long-live massive corals, developed all around tropical belt, are unique archives
offering both annual resolution and multicentury record lenght needed for reconstructing seasonal to centennial
variations of tropical surface ocean variations. However recent investigations revealed unexpected evidences.

Evidences provided by SIMS measurements S ——
(Secondary Ion Mass Spectrometer)
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At micrometer scale the isotope distribution in coral skeleton is much more complex than it was supposed
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All the nubbins have been provided by a single mother colony, but 3180 and 5!3C values exhibit a great variability
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these are annual data from Weber and Woodhead (1972) £ indicate that the processes which are responsible for each
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isotope are disconnected
each point derived from numerous colonies P

. 8180 isotopic fractionation is due to both:

a kinetic effect and the "isotopic thermometer"
.1 the slope of the relationship obtained from the cultures is
higher than that showed by "'statistical calibration"

‘The data obtained for Porites for the lower temperatures in Australia have been
climinated, because biologists emphasized growth properties which could affect
isotopic values (Lough and Barnes, 2000).
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How to recognize the signal due to the kinetic process over long isotopic records?
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The principal component of an EOF performed over 3180 and 313C explains the majority of the variance

Nauru 2 Moorea New Caledonia S8T i

of the measurements. & 0s s !
04 0s

0 0
0.5

04 -0.4 v :j ' C b v 0.5 a1
08 08 05 -1.8

1890 1910 1930 1950 1970 1990 1850 1870 1890 1910 1930 1950 1970 1990 1350 1870 1890 1910 1930 1950 1970 1990

SST anomalies assessed by Kaplan et al, 1998
———  EOF principal component of 0 and 8°C

The principal component is temperature dependent when SST variations are predominant over time.
The relationship is not linear
Elsewhere, it could be influenced by salinity (for example in the Fiji core (Le Bec et al, 2001))
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Pcl is the background of the isotopic curves, due to a kinetic process.
It could be considered as "'the vital effect” showed by each colony.




