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PCA diagnos�c plots depic�ng (a) scree plot showing that only PC1 and PC2 have eigenvalues that exceed 
1.0, which account for 42 and 24% of the data variance respec�vely (cumula�ve 66% variance explained); 
and (b) extracted communality plot showing the variance explained by the PCA for each underlying data-
set. For (b), the PCA was par�cularly well-suited to describing the data variance for Bison Lake and Paradise 
Lake (both >80%), as well as Mt. Logan, Takahula Lake, Lime Lake, and OCNM (values between 61-69%).
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(b) Jellybean Lake

0

100

200

300

Di
st

an
ce

 fr
om

 to
p 

(c
m

)

14C “116970”

14C “113016”

14C “93525”

14C “111173”

14C “113014”

14C “113013”
14C “105112”

14C “114287”

(a) Takahula Lake 
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Age uncertain�es es�mated by Bayesian age-depth models using OxCal so�ware (Bronk Ramsey, 2009; 
h�ps://c14.arch.ox.ac.uk/oxcal.html). The datums reported in each original reference, such as 14C, 210Pb, 
volcanic events, and U-Th ages were used for Bayesian age-depth models. Shaded blue areas and do�ed blue 
lines indicate the modeled error envelope at 1σ and 2σ level, respec�vely. The gray areas cover the period 
during 7.5–0.4 ka.

(Clegg and Hu, 2010) (Anderson et al., 2005) (c) Paradise Lake
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(Steinman et al., 2016)



Supplementary Figure 2 con�nued 

(e) Oregon Caves Na�onal Monument (f) Bison Lake
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(Ersek et al., 2012)
(Anderson et al., 2011)(d) Lime Lake
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Supplementary Figure 3
The Lomb periodogram (Press et al., 1992) of PC2 for seven δ18O records from 
western North America. The 0.01 and 0.05 significance levels (”white noise lines”) 
are shown as red dashed lines.
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