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1. Savitzky-Golay Filter


Figure 1 Left: Savitzky-Golay filter with 21 points interval length for the two individual scans (blue and red) and for the combined data (black). Grey shaded areas indicate regions of high agreement between the individual filters and hence regions where the smoothing is considered to be robust. The blue shaded area is regarded as trustworthy as well, because the pattern of the combined data is confirmed for longer interval lengths, i.e. 41 points (see right panel). 



2. Anomalies in 12C and F14C during LA-AMS


Figure 2 Pictures of the outside and inside of stalagmite SPA 127 with indication of the glued fracture (yellow arrows). The final scan was placed within the blue rectangle (right panel) – a location that is as close as possible to the central stalagmite axis but outside of the glued area.
An unexpected signal was observed in the bottom piece as shown in Figure 3. The signal intensity (left panels) is expressed as the 12C—current (12CHE) recorded by the AMS. A typical signal evolution during the course of a measurement is a fast rise in the 12C--current to about 5 µA after the laser is started, followed by a slower and steady increase to about 6 – 8 µA (compare also Welte et al. (2016)). After 10 – 15 minutes, the maximum lifetime of the sputter target in the ion source is reached as its CO2 outlet is blocked from deposits resulting in a decrease in 12C current. A new sub-scan has to be started using a fresh sputter target. In the bottom section of SPA 127, five peaks were observed in the 12C--current with corresponding F14C dips from approximately 0.2 down to 0.05. The repeated scan (B2), which was performed after removal of the top surface layer showed a similar behavior (see Figure 3, SI). We additionally investigated the regions showing these peaks with FTIR. These anomalies are less distinctly observed in the third LA-AMS scan (see Figures S2 and Figure S4). 

[image: C:\Users\muenstc\AppData\Local\Microsoft\Windows\INetCache\Content.Word\FINAL.png]
Figure 3 Left panels show the 12C-current of the four successive LA-AMS scans on the original and archive slab of SPA 127. Right panels show the δ13C measured by AMS for fractionation correction. Absolute values can differ substantially from true values. In the first three cases (scan 1, scan 2, archive half) numerous wiggles in 12C and corresponding dips in δ13C indicate areas where epoxy was ablated. In the last scan (data selected for this manuscript), no such pronounced wiggles and dips were identified. However, two regions possibly show a slight epoxy contamination and are marked with grey bars. Different colors within each panel indicate different sputtering targets: use of a new target and reaching the end of its maximum lifetime may additionally alter the current and the δ13C.


3. Conventional 14C analysis by gas ion source-AMS
[image: C:\Users\muenstc\AppData\Local\Microsoft\Windows\INetCache\Content.Word\14C - graphite.png]
Figure 4 Comparison of LA-AMS data with conventional AMS methods using a gas ion source. In short, 1 – 2 mg CaCO3 samples were analyzed following the procedure described in Wacker et al. (2013). The red lines indicate two locations that were identified as potentially contaminated with epoxy resin (see caption of Fig. 3 in SI). However, results of both methods are in good agreement, especially at a dft of 133 mm (first red line). At 148 mm, epoxy contamination cannot be ruled out as no conventional data point was sampled there. However, the generally high agreement, also in the oldest part of SPA 127, suggests that the LA-AMS data are robust.
4. FTIR analyses

[image: Crack-matrix]
Figure 5 A) Overview of FTIR raster. Laser tracks served for orientation. The blue dots represent the measurement points. The green circle represents a measurement point within the crack, while the pink circle represents one point well away from it. B) The crack found in the area of interest (selected based on LA-AMS anomalies) is marked in green.
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Figure 6 Top: FTIR spectra representative for measurements outside the crack (such as the pink circle in Figure 1 of SI), which is showing a calcite matrix. Bottom: FTIR spectra representative for measurements within the crack (such as green circle in Figure 1 of SI); this spectra is revealing epoxy in the matrix.



5. Correlation test dcf, δ13C and δ18O[image: K:\LaserAblation\Spannagel\Auswertung\Interpretation\RunningCorrMerge.png]
Figure 7 11-point running correlation coefficients calculated for the dcf versus δ13C (top) and for δ18O versus δ13C (bottom).
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