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Recurrence quantification analysis
Changes in the dynamical climate regime (encoded in the δ18OIVC signal) can be measured using recurrence properties, e.g., by recurrence determinism (DET). This measure is derived from a recurrence plot and part of the recurrence quantification analysis framework (Eroglu et al., 2016; Marwan et al., 2007; Ozken et al., 2015). A recurrence plot is a graphical, binary representation of pairs of times of similar values (actually states) of the time series. In systems with deterministic dynamics a similar temporal evolution of states can usually be found at different time points; the longer such similar evolution is, the longer are diagonal lines that can be found in the corresponding recurrence plot. The fraction of points that lie on diagonal lines in the recurrence plot (relative to all recurrence states) forms the DET measure (Marwan et al., 2007). 
Recurrence quantification analysis requires equidistantly sampled time series. Therefore, the MAW-6 δ18OIVC time series was first treated using the Transformation Cost Time Series (TACTS) method, a pre-processing technique that allows detrending regularization of irregularly sampled time series (Ozken et al., 2015). The basic idea of TACTS is to measure the similarity of subsequent small segments of a time series. These difference values represent a high-pass filtered signal on a equidistant time axis. For the δ18OIVC record we consider segment sizes of ~28 years containing, on average, 3 to 4 points; the final results (as shown in Fig. 8) are relatively robust to the choice of segment size. For performing the TACTS approach, the necessary parameters are determined from the proxy record itself and are related to the average amplitude and sampling time (Ozken et al., 2015). 
In this analysis, the recurrence plot is derived using the Euclidean distance norm and the threshold distance is chosen adaptively to ensure a sensible density recurrence rate, fixed at 7%. We use a time delay embedding with dimension m=3 and delay τ=1 – these parameters have been computed by a standard procedure using false nearest neighbors and mutual information (Kantz and Schreiber, 2004; Packard et al., 1980) – for reconstructing the phase space. In the determinism calculation, we consider all diagonal lines of at least length 2 as lines (lmin = 2; Marwan et al., 2007).
A statistical test has been performed to evaluate the significance of the variations in the DET measure. For this test, 5000 realizations from N randomly selected diagonal lines from the recurrence plot of the complete time series (bootstrap approach) provide the cumulative probability distribution of DET measures corresponding to the null-hypothesis that there is no change in the dynamics of the underlying climate process. From this test distribution the 95th quantile is used as the upper 95% confidence limit.
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Supplementary Figure 1: Summary of Hendy tests performed on stalagmite MAW-6. Hendy tests underlain by grey squares indicate strong correlation between δ18O and δ13C, and might be affected by isotopic disequilibrium. All Hendy tests suggesting disequilibrium conditions during stalagmite growth are related to periods of drier conditions and increased kinetic fractionation in Mawmluh Cave during the deglaciation (late glacial, YD). A scan of the stalagmite after sampling is also shown, with indication of the depths where Hendy tests were taken.
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Supplementary Figure 2: Correction of the δ18O record for the effects of changes in SST and sea level during the deglaciation. The SST reconstruction from Rashid et al., (2011) was used to assess changes in the source region. The original MAW-6 record is shown in light grey, the corrected MAW-6 record in blue. Cross-correlation between δ18O and δ18OIVC was estimated using kernel-based cross correlation analysis (Rehfeld and Kurths, 2014) with the toolbox NESTool. The correlation between δ18O and δ18OIVC is not 1; this is partly due to the changing influence of SST and sea level over the deglaciation, but also related to the linear interpolation approach which had to be adopted as a consequence of limited data available in the sea level record. 
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Supplementary Figure 3: Picture of a stalagmite found partially buried in sand in Mawmluh Cave. It is likely that burial of stalagmite MAW-6 resulted in growth cessation and the observed hiatuses. 
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