	
	
	



List of Supplementary Tables
Table S1. Electron microprobe analyses data for Mt Cass cryptotephra and Kawakawa tephra type section.
Table S2. Water contents, radionuclide contents relevant to IRSL ages.
Table S3. a-Values, Equivalent Doses, Dose Rates and Luminescence Ages.
List of Supplementary Figures
Figure S1. Modelled accumulation rates (mm/y) for the Mt Cass A1c and E2a profiles. Resolution is 1 cm.  Gray shaded area indicates the models’ 95% probability intervals. Darker shading indicates higher probabilities. Arrows mark tipping points in accumulation. Climate event stratigraphy is adopted from Barrell et al. (2013). 
Figure S2. Posterior age−depth models of the MtCass-A1c (lower left) and E2a (lower right) sections (weighted mean age, red), overlaying the calibrated distributions of individual 14C dates (blue). Models resolution are 1 cm. Gray shaded area indicates the models’ 95% probability intervals. Time series of the log-posterior for the subsampled MCMC, prior (green) and posterior (gray) for inverse AR (years per centimetre) with prior acc.shape = 1.5 and acc.mean = 5, and prior acc.shape = 1.5 and acc.mean = 20, respectively plus prior and posterior for the memory (mem.), with mem.strength = 4 and mem.mean = 0.7 are also shown.  
Figure S3. Variation of sediment accumulation rate with profile depth. 
[bookmark: _GoBack]Figure S4. Soil pH in section MtCass E2a. Note the pH above 8.6 through the zone of sampling (1.5-2.9 m BGL).



	
	
	



