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The exquisitely exposed Last Interglacial (LIG)
fossil coral reefs in the Yucatan Peninsula,
Mexico, served as the backdrop for the fifth
and final meeting of the PALSEA2 (PALeo
constraints on SEA level rise 2) working group
(Fig.1). The workshop highlighted current
research on ice-sheet and sea-level changes,
addressed critical gaps in field observa-
tions, and assessed the current knowledge
regarding causes, rates, and mechanisms of
sea-level and ice-sheet dynamics during past
warm periods.

The five-day program (http://pastglo-
balchanges.org/ini/wg/palsea2/meet-
ings/127/1715) included 29 presentations,
several group discussions, a poster session,
and field excursions to fossil reefs at Xcaret
and limestone caves at Rio Secreto. A major
theme was the need to combine existing
paleo sea-level and ice-sheet databases

into a centralized global compilation with a
streamlined user interface. Standardizing,
interpreting and assessing the quality of field
data were discussed as key components for
integration and application by the modeling
community. For example, participants consid-
ered how sample elevation does not neces-
sarily equate to relative paleo sea level, and
the need for clear, systematic descriptions
explaining interpretations in paleo databases.
Talks explored complications of interpreting
sea level from fossil reefs, where accretion

is often determined by storm deposition of
coral rubble.

Participants also examined the quantification
of uncertainty due to glacial isostatic adjust-
ment (GIA) on global sea-level signals in order
to reconcile peak LIG sea-level reconstruc-
tions. Discussions focused on GIA uncertainty
stemming from ice-sheet configurations and
3D Earth-model parameters, as well as the
need for additional paleo sea-level data.
Suggestions included targeting near-to-inter-
mediate field regions sensitive to GIA, such

as the Bahamas, to limit possible ice-sheet
configurations, developing adjoint framework
methods to efficiently estimate GIA-model
parameters, and applying 3D GIA Earth mod-
els to investigate model error associated with
lateral viscosity variations.

Presentations emphasized the importance

of understanding glacial ice-sheet volume
and spatial extent prior to the last glacial
cycle, which determines GIA effects on LIG
sites. New cosmogenic nuclide and sediment
provenance techniques have the potential

to constrain these glacial ice extents over
million-year timescales to orbital timescales,
respectively.

Dynamic topography due to mantle convec-
tion could have significant effects on the
elevation of paleo sea-level indicators, but
has substantial vertical uncertainty, lead-

ing participants to recommend that larger
uncertainty bounds be placed on the current
assessment of the peak LIG highstand at

6-9 meters above present global sea level
(Dutton et al. 2015). This assessment is con-
sistent with a new, far-field LIG peak sea-level
reconstruction from fossil reefs exposed in
the Seychelles. Resolving sub-millennial sea-
level excursions from LIG deposits remains
difficult, considering the vertical uncertainties
and complex effects of post-depositional
alteration on the interpretation of coral ages.
The workshop highlighted new develop-
ments regarding the potential for stable
oxygen-isotope records from polar ice cores
to provide additional constraints on the tim-
ing and rate of LIG ice-sheet variability.

Pliocene sea level remains a topic of interest
as atmospheric CO, concentrations were simi-
lar to modern values, but constraining global
sea level from paleo-shoreline observations
and marine geochemical proxies is challeng-
ing in light of dynamic topography and dia-
genesis. Presentations featured a new record
of Mid-Pliocene sea-level fluctuations from
offshore of New Zealand that offers insight
into the pacing and magnitude of ice-sheet
variations during this warm period.

Lastly, reconstructions of Holocene ice-sheet
stability continue to be refined via multi-proxy

Figure 1: Last Interglacial fossil reefs at Xcaret, Mexico. Image credit: Alexandra Skrivanek.

and data-model comparisons as well as

the detailed study of coral microatolls. A
recent compilation of late-Holocene relative
sea-level data and advances in statistical
modeling of relative sea-level indicators can
support the investigation of factors influenc-
ing Holocene sea-level change.

Long-term objectives include improving
consistency across the various scientific disci-
plines in terms of quantifying model accuracy
and uncertainty, and endorsing transparency
and open-source records for modeling and
data acquisitions.
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