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Abstract 

The period corresponding to Marine Isotope Stages 9 (MIS 9) offers the opportunity to study orbital 

and sub-orbital scale climate variability under boundary conditions different from those of better 

studied intervals such as the Holocene and the Last Interglacial. Yet, it is poorly represented in 

independently-dated continental archives around the Mediterranean Region. Here, we present a 

speleothem stable isotope record (δ
18

O and 
δ13

C) from the Former Yugoslavian Republic of Macedonia 

(F.Y.R.O.M., southern Balkans), which consists of two periods of growth broadly covering the ca. 332 

to 292 ka and the ca. 264 to 248 ka intervals (MIS 9e-b and late MIS 8). We interpret the speleothem 

δ
18

O as mostly related to regional hydrology, with variations that can be interpreted as due to changes 

in rainfall amount, with higher/lower values associated to drier/wetter condition. This interpretation is 

corroborated by a change in mineralogical composition between aragonite and calcite at ca. 328 ka, 

which marks increasing precipitation at the onset of MIS 9 and occurs within a trend of decreasing δ
18

O 
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