[image: ] Figure S1. Reference map of LGM glaciated massifs from this study (light blue; http://akatlas.geology.buffalo.edu/; date of last access: 1/4/23; Kaufman et al., 2011).). Glaciated massifs used in this study outlined in dark blue boxes.
[image: ] Figure S2. Summary of terminal LGM moraine cosmogenic nuclide exposure ages across Alaska (Briner et al., 2005; Young et al., 2009; Dortch et al., 2010; Matmon et al., 2010; Pendleton et al., 2015; Tulenko et al., 2018; Valentino et al., 2021). A: Summed probability density functions, organized from northernmost to southernmost across Alaska, for each dated moraine based on the mean of the population of samples on the moraine and one standard deviation of the population of samples. Samples on moraines were excluded if they fell outside 1.5 standard deviations (SD) of the mean of the total population of samples. Moraine mean age and SD were then re-calculated without outliers and reported here. Moraine names and regions, mean age and one SD, sample count and reference are listed to the right of each pdf. B: All  probability distribution functions from panel A (red lines) summed into one summary function (black line), with reported mean and 1 SD of the distribution of terminal LGM moraines across Alaska. C: Map of Alaska with geographic locations of each sample used in this exercise. 
To summarize terminal moraine ages across Alaska, we used a python script to query the ICE-D database (https://www.ice-d.org; date of last access: 6/29/23), filter the results and plot them. For this exercise, we filtered samples in the database with the following criteria: (i) samples exclusively from moraine boulders (i.e., no sculpted bedrock or erratics), (ii) samples with calculated ages between 17 - 30 ka, and (iii) samples that, when grouped by their respective moraines, fall within 1.5 standard deviations of the mean of the population of samples on their respective moraine. Ages for each sample are calculated using the Arctic Production Rate of Young et al. (2013) and Lal/Stone Scaling (Lal, 1991; Stone, 2000), which was used in all the original studies that reported these data. Of the total amount of samples available in the study area (n = 525, spanning 0.13 - 169 ka in age), the relatively strict filtering process selected 65 samples on 18 distinct terminal LGM moraines. Python code to query ICE-D and then plot results is available upon request.
[image: ]
Figure S3. Average AAR LIA ELAs for valley systems that hosted LIA glaciers.
[image: ] Figure S4. AAR LGM (blue) and LIA (yellow) ELAs plotted against latitude with lines of best fit. 




[image: ] Figure S5. AAR LGM ∆ELAs plotted against longitude with lines of best fit.




[image: ] Figure S6. AAR LGM ∆ELAs plotted against latitude with lines of best fit. 
[image: ] Figure S7. AAR LGM polynomial trend surfaces calculated with powers 1 - 4. Also reported are RMS and X2 results. Note that these decrease (i.e., less error) with increasing powers, but that the fourth order polynomial begins to show abnormally high ELAs in several parts of the state, including SW and NW Alaska. Thus, we chose the 3rd order polynomial surface to represent the LGM ELA trend surface, as the differences between RMS and X2 between the 3rd and 4th order polynomials are negligible.
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