The Caribbean conundrum of Holocene sea level
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Introduction

Modern sea-level rise is a hotly debated subject and is of
pressing societal concern. A fuller understanding of pre-
historic sea-level rise will add valuable insight to this discus-
sion. We consider Holocene sea-level change in the Carib-
bean guided by three questions about data treatment, reso-
lution and model representation. First though, the data.

Two Data sets: One Past, One Present

There are two main types of palaeo-sea-level indicator in
the Caribbean: mangrove peat and fossil coral. Our ‘past’
catalogue of 565 published sea-level indicators has wide
spatial coverage and most sub-regional sub-sets extend in
time across the Holocene (12000 cal yr BP - present).
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Our ‘present’ catalogue contains published growth rate-
depth and abundance-depth information of 15 modern
coral species. Sampling is discontinuous, so we calculate a
normalised median depth (Zmed) and an optimum range (o).
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Can we improve Holocene sea-level
reconstructions using existing data?

The habitable range of a certain species can be a proxy for

sea-level position. Previousl

vy, this range hasn’t included

natural variability. We use our ‘present’ catalogue to de-
scribe the probability of a mangrove or coral species occur-
ring at some position (z) relative to sea level. We use these
distributions for each indicator in our ‘past’ catalogue to
make 1000 ‘sea-level points’.
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In each sub-region there are
1000 ‘sea-level realisations’. For
each realisation, we derive po-
sitions () within successive,
overlapping, 3000 year time
windows. We calculate the
mean («) and standard devia-
tion (- -) to give a probabilistic,
relative palaeo sea-level curve.
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Do the reconstructions show valid
changes across the Caribbean?

Yes, the curves show distinct spatio-temporal variability. For
example, relative sea level was up to 10 m higher in Florida
compared to the Lesser Antilles around 9000 cal yr BP, yet
sea-level in the Lesser Antilles reached present day levels at
least 500 years earlier than Florida, around 2000 cal yr BP.
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What causes the sea-level rise?

We correct the reconstructed curves (-e-) for the difference between the optimum gla-
cial isostatic adjustment model (Mitrovica & Milne, 2003 Peltler 2004) derived sea-

level curves (—) and the eustatic rise (- -). 3l ; §

Despite the variable tectonic :
setting in the Caribbean, the : :- ““mﬁ{% -
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