Puglia 2003 - Final Conference
Project IGCP 437 -

Coastal Environmental Change

D= T

During Sea-Level Highstands: HEBES
A Global Synthesis with implications UNESIHD
for management of future coastal change F
Ofranto / Taranto - Puglia (taly) 22-28 September 2003 Project 437

Quaternary coastal morphology and sea level changes

Paolo Antonio Pirazzoli*

Mid- and late-Holocene relative sea-level changes in the
Mediterranean area: a review of selected sites with discussion
of the possible eustatic, isostatic and tectonic contributions

*CNRS-Laboratoire de Géographie Physique, 1 Place Aristide Briand, 92195 Meudon cedex, France,
E-mail: pirazzol@cnrs-bellevue. fr

Keywords: sea level, Mediterranean, Holocene, eustasy, tectonics, global isostatic models.
Abstract

When interpreting field data that give evidence of sea levels different from the present one, it is necessary to ascribe the
vertical displacements to possible causes such as eustatic changes, tectonic uplift or subsidence, and glacio- and hydro-
isostatic deformation during the period considered. For the late-Holocene, no single method exists to guide in the choice of
the most likely predominant factors. In other words, one deals with one equation and at least four independent variables. A
solution is possiblen only if appropriate numerical values can be ascribed to three unknown variables, thus obtaining a value
also for the fourth unknown. This is of course a simplified approach that neglects less important - though often far from
trivial - contributions, such as hydrodynamic effects, changes in water density, or other more or less local effects of climate.

This paper consists of a comparison of late-Holocene sea-level data from different Mediterranean areas for which sea-
level predictions made by global isostatic models (Lambeck, 1995; Lambeck and Johnston, 1995; Peltier, 1998; Peltier et al.,
2003) are also available. The areas include sites that are generally considered as relatively stable tectonically, like the
southern coast of France (Laborel et al.,1994; Lambeck and Bard, 2000; Morhange et al., 2001; Peltier et al., 2003), Sardinia
(Ozer et al., 1984; Peltier et al., 2003; Morhange et al., in progress), and the southern coast of Tunisia around Djerba Island
(Jedoui et al., 1998; Morhange et al., in progress), where late-Holocene evidence may be either of submergence, or of
emergence.

Are also considered a subsidence region in the northern Adriatic (Pirazzoli, 1998; Fouache et al., 2000), as well as
actively uplifting areas in Calabria (Pirazzoli et al., 1997; F. Antonioli, pers. comm.; G. Mastronuzzi, pers. comm.), Greece
(Pirazzoli et al., 1996; Pirazzoli, 1998; Stiros, 1996; Stiros et al., 2003 ) and the Levant (Pirazzoli et al., 1996; Morhange et
al., in preparation), where the vertical displacement may be either gradual or by steps. In each case, it is explored whether the
evidence available may be or not consistent with gradual isostatic or eustatic displacements. The approach is mainly
empirical and based on comparisons among sites, in an attempt to decrease in each case the number of unknowns in the above
mentioned equation, to bring out the most likely interpretation consistent with the data.

Finally, it is discussed whether, and how much, the global sea level may have risen, since 6000 radiocarbon years ago,
due to Antarctic melting, as assumed by Nakada and Lambeck (1988), Nunn and Peltier(2001) and Lambeck (2002).

This paper is a contribution to the Transmed Project of the CNRS Eclipse Programme.

References

Fouache E., Faivre S., Dufaure J.J., Kovacic V., Tassaux F. (2002). New observations on the evolution of the Croatian
shoreline between Pore¢ and Zadar over the past 2000 years. Zeits. Geomorphol. N.F., Suppl.-Bd., 122, 33-46.

Jedoui Y., Kallel N., Fontugne M., Ben Ismail H., M’Rabet A., Montacer M. (1998). 4 high relative sea-level stand in the
middle Holocene of southeastern Tunisia. Marine Geology, 147, 123-130.

Lambeck K. (1995). Late Pleistocene and Holocene sea-level change in Greece and south-western Turkey: a separation of
eustatic, isostatic and tectonic contributions. Geophys. J. Int., 122, 1022-1044.

Lambeck K. (2002). Sea level change from mid Holocene to Recent time: an Australian example with global implications. In:
Ice Sheets, Sea Level and the Dynamic Earth. American Geophysical Union, Geodynamics Series, 29, 33-50.

Lambeck K., Bard E. (2000). Sea-level change along the French Mediterranean coast for the past 30 000 years. Earth and
Planetary Science Letters, 175, 203-222.

GI2S Coast, Research Publication, 4, 2003

11


mailto:pirazzol@cnrs-bellevue.fr
Cosimo Pignatelli
  11


Puglia 2003 - Final Conference IGCP Project N. 437

Lambeck K., Johnston P. (1995). Land subsidence and sea-level change: contributions from the melting of the last great ice
sheets and the isostatic adjustment of the Earth. In: Barends F.B.J. et al., (eds.). Land Subsidence. Balkema, 3-18.

Laborel J., Morhange C., Lafont R., Le Campion J., Laborel-Deguen F., Sartoretto S. (1994). Biological evidence of sea-level
rise during the past 4500 years on the rocky coasts of continental southwestern France and Corsica. Marine Geology,
120, 203-223.

Morhange C., Laborel J., Hesnard A. (2001). Changes of relative sea level during the past 5000 years in the ancient harbor
of Marseilles, southern France. Palacogeogr., Palacoclimatol., Palacoecol, 166, 319-329.

Nakada M., Lambeck K. (1988). The melting history of the late Pleistocene Antarctic ice sheet. Nature, 333, 36-40.

Nunn P.D., Peltier W.R. (2001). Far-field test of the ICE-4G model of global isostatic response to deglaciation using
empirical and theoretical Holocene sea-level reconstructions for the Fiji Islands, southwestern Pacific. Quatern. Res., 55,
203-214.

Ozer A., Tucci S., Ulzega A. (1984). Les beach-rocks de Sardaigne — Distribution et implications paléogéographiques. In :
Le Beach-Rock. Travaux de la Maison de 1’Orient, 8, 113-124.

Peltier W.R. (1998). Postglacial variations in the level of the sea: implications for climate dynamics and solid-earth
geophysics. Reviews of Geophysics, 36, 603-689.

Peltier W.R., Morhange C., Pirazzoli P.A. (2003). Geodynamic implications of postglacial sea level histories in the western
Mediterranean basin. Earth and Planetary Science Letters (submitted).

Pirazzoli P.A. (1998). A comparison between postglacial isostatic predictions and late-Holocene sea-level field data from
Mediterranean and Iranian coastal areas. GeoResearch Forum, 3-4, pp. 401-420.

Pirazzoli P.A., Laborel J., Stiros S.C. (1996). Earthquake clustering in the Eastern Mediterranean during historical times. J.
Geophys. Res., 101, B3, 6083-6097.

Pirazzoli P.A., Mastronuzzi G., Saliége J.F., Sanso P. (1997). Late Holocene emergence in Calabria, Italy. Marine Geology,
141, 61-70.

Stiros S.C. (1996). Late Holocene relative sea level changes in SW Crete: evidence of an unusual earthquake cycle. Annali di
Geofisica, 39, 677-687.

Stiros S.C., Pirazzoli P.A., Fontugne M., Arnold M., Vougioukalakis G. (2003). Late-Holocene coastal uplift in the Nisyros
volcano (SE Aegean Sea): evidence for a new phase of slow caldera-building activity (Abstract). International
Conference: “South Aegean Active Volcanic Arc: Present Knowledge and Future Perspectives”. Milos, 17-20 Sept. 2003.

GI2S Coast, Research Publication, 4, 2003

12


Cosimo Pignatelli
  12


