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suggested by Medina-Elizalde et al. (2010) and Hodell et al. 
(2001). However, the strong solar minima, such as the Maunder, 
Spörer and Wolf Minimum, are not reflected as particularly dry or 
wet phases in the Cuban stalagmite record. Medina-Elizalde et al. 
(2010) do not compare their record with records of solar activity, 
and the record of Hodell et al. (2001) has relatively low temporal 
resolution, which makes a direct comparison difficult. Black et al. 
(2007) found a variability of 63 yr during the last 500 yr in an SST 
record from the Cariaco basin and hypothesise that the multi-
decadal variability may be connected to changes in the THC.

Present-day climate in the Caribbean is also influenced by 
other processes such as the ENSO phenomenon or the NAO. The 
ENSO phenomenon generally operates on subdecadal timescales. 
Although the temporal resolution of the CG δ18O record is rather 
high (~2 yr), detecting ENSO frequencies remains difficult. The 
NAO exhibits multidecadal variability (Wanner et al., 2001) and 
may, thus, also be a potential driver of the observed climate vari-
ability. However, the influence of the NAO is strongest in the 
eastern Caribbean (Jury et al., 2007). Thus, its influence on cli-
mate variability in western Cuba may be limited. Furthermore, 
the multidecadal component of the NAO and the AMO index may 
operate in antiphase (Walter and Graf, 2002). However, multi-
decadal rainfall variability is difficult to study in the Caribbean 
since rainfall data are sparse. For instance, most meteorological 
stations on Cuba only offer observational data for several years. 
Since the record does not show significant decadal periodicities 
as expected for the NAO, a potential relationship between pre-
cipitation amount on Cuba and the NAO remains unclear.

Conclusions
The δ18O record of stalagmite CG from Cuba reflects precipitation 
variability in the northwestern Caribbean during the last 1.3 ka. 
Owing to the amount effect, more rainfall on Cuba leads to lower 
δ18O values of precipitation. Lower δ18O values in speleothem cal-
cite, therefore, reflect wetter conditions. The CG δ18O record 
shows multidecadal variability (i.e. 80 yr) and a relatively high 
correlation with the AMO reconstruction of Mann et al. (2009) 
suggesting a relationship between Caribbean rainfall intensity and 
North Atlantic SST during the last 1.3 ka. This relationship may be 
explained by changes in the strength of the THC. During positive 
AMO phases, both observations (Sutton and Hodson, 2005) and 

Figure 8.  Results of spectral analysis of the d18O signal of CG. 
Significant peaks at ~480, ~220 and ~80 yr indicate centennial and 
multidecadal variability.

Figure 7.  Comparison of CG d18O values (blue) with a stalagmite record from the western (Mexico, olive, Medina-Elizalde et al., 2010) 
Caribbean. Titanium content in the Cariaco basin (southern Caribbean, Haug et al., 2001) is shown in black (colour figures available online).
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Figure 9. Wavelet analysis (left) of the stalagmite d18O record and global wavelet (right). Centennial variability is pronounced between 0.8 and 1.1 ka.

model results (Knight et al., 2006) indicate a more northern posi-
tion of the ITCZ and more precipitation on Cuba.

This study shows that precipitation variability in the Carib-
bean is influenced by several processes. The dominant process on 
multidecadal timescales seems to be the AMO. Other processes 
such as solar variability may also play a role, as indicated by the 
observed 220 yr cycle.
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