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Large, cliff-front accumulations of Late Pleistocene aeolian and colluvial deposits on southeast 
Mallorca provide a terrestrial reco,rd of climatic and environmental change in the Western Medi
terranean during the last glacial period. The cliff-front deposits are lithified and form ramps slop
ing toward the southeast (i.e. seaward). Radiocarbon dating suggests that the deposits formed in 
Oxygen Isope Stage 3, when sea llevel was about 50 m lower than today, and the fossil sea-cliff 
situated 1.5 to 2 km from the palae,e>-shore. The aeolian deposits are composed of marine carbonate 
sand that was transported inland episodically and accumulated in embayments along the fossil 
sea-cliff. The sand initially formed steadily growing and forward-moving dunes, then sloping sand 
ramps and finally relatively small ascending dunes. Aeolian accumulation was interrupted by ero
sion and colluvial ramp formation, and the cliff-front sediments can be divided into two sedimen
tary cycles each composed of basal. colluvial deposits overlain by aeolian deposits. Colluvial depo
sition probably records relatively humid climatic intervals, whereas aeolian accumulation prob
ably reflects relatively arid climatic intervals. It appears that climatic and environmental changes 
were rapid, and it is speculated that the dynamics of the cliff-front system on Mallorca were tied to 
North Atlantic millennial-scale climate oscillations. 
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The island of Mallorca in the Western Mediterranean 
is a classic area for the study of Pleistocene carbonate 
aeolianites and their relationship with climate and sea 
level change (Butzer & Cuerda 1962; Butzer 1975; 
Cuerda 1975; Hillaire-Marcel et al. 1996; Hearty 1987; 
Clemmensen et al. 1997; Rose et al. 1999). Although 
termed littoral-sedimentary cycles by Butzer (1975) 
few of the successions on the south coast of Mallorca 
can actually be classified as true strandline succes
sions in the sense of Ward & Brady (1979). Most Pleis
tocene successions in this part of the island can either 
be classified as cliff-top aeolian successions or as cliff
front aeolian successions (cf. Clemmensen et al. 1997; 
Forn6s et al. in press). 

The Late Pleistocene cliff-front aeolian deposits, 
which are considered here, constitute wind-borne 
marine carbonate sand trapped in front of a promi
nent cliff that runs along the southeast coast of 
Mallorca near Llombards (Figs 1, 2). However, at the 
time of accumulation the cliff was separated from the 

sea by a kilometre-wide coastal plain. The common 
occurrence of colluvial deposits between the aeolian 
deposits makes it possible to classify the system as 
truly terrestrial. We believe therefore that the system 
is special in the sense that it holds a record of not only 
changing environmental conditions at the shoreline 
(inland aeolian sand transport vs. landscape stabili
zation), but also of changing geomorphological pro
cesses in front of the cliff (aeolian accumulation vs. 
scree formation). Butzer and Cuerda (1962) related 
the genesis of the cliff-front accumulations to sea-level 
oscillations and climatic fluctuations during the last 
glacial period and speculated that the deposits repre
sented a large part of this glacial period. To test this 
idea and to get more precise information on the chro
nology of the cliff-front accumulations we took sedi
ment samples for radiocarbon and optically stimu
lated luminescence dating. 

In this paper we describe the sedimentology and 
stratigraphy of the cliff-front system and reconstruct 
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