-

View metadata, citation and similar papers at core.ac.uk brought to you byf: CORE

provided by OceanRep

Geophysical Research Abstracts,

Vol. 10, EGU2008-A-04391, 2008

SRef-ID: 1607-7962/gra/EGU2008-A-04391 ‘*
EGU General Assembly 2008 €

© Author(s) 2008

Assessing the accuracy of'®*0,,, estimates from corals:
lessons from simple Monte Carlo simulations

M. Pfeiffer (1), S. Y. Cahyarini (2), O. Timm (3), J. Zinke (4), S. Hetzinger (5) and
W. C. Dullo (6)

(1) Institut fiir Geologie und Mineralogie, Universitat zu Kéln, Germany, (2) Research Centre
for Geotechnology, Indonesian Institute of Sciences (LIPI), Bandung, Indonesia, (3) SOEST,
University of Hawaii, International Pacific Research Center, Honolulu, USA, (4) FALW, Dept.
of Paleoclimatology and Paleoecology, Vrije Universiteit Amsterdam, The Netherlands, (5)
Dept. of Chemical & Physical Sciences, University of Toronto at Mississauga, Canada, (6)
IFM-GEOMAR, Kiel, Germany

Paired measurements &f0 and Sr/Ca in coral aragonite are routinely used for de-
riving estimates o6'#0,,, and, by extension, sea surface salinity variations over the
past centuries. However, in practice, the accuracy (or the error) of these estimates is
often difficult to assess.

Here, we use simulated proxy data and Monte-Carlo simulations to investigate the ac-
curacy ofé'80,,, estimates from paired cordl®O and Sr/Ca measurements. First,

we estimate expected values of coral Sr/Ca &3@® from instrumental or reanalysis

data of sea surface temperature (SST) and sea surface salinity (SSS). We then add the
typical analytical errors onto the expected Sr/@&Q) data as random numbers and
computed 8Oy 4 error from the noisy proxy data for a 1000 sample Monte Carlo.
From this simple Monte Carlo simulation, the range of correlation coefficients be-
tweend 0., 1 orror and expected'®0,,, is estimated. As expected, we find that this
range mainly depends on the magnitude of the actual SSS variations at a given site, as
well as on the slope of th&20,,,-SSS relationship.

A comparison with real coral-basé#®Q,,, reconstructions from multiple sites indi-
cates that correlations between reconstruétéd,,, and instrumental SSS fall within
the range of correlation coefficients predicted based on our Monte-Carlo simulation.
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Thus, our simple simulation exercise may help to assess the feasibili{? G,

and salinity reconstructions from corals in different climatic settings, provided that (i)
some instrumental data 6f80,,, and/or SSS is available, and (ii) the slope of the
§'80,,,-SSS relationship is known.



