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Figure S1. The 7-m near basal ice core from the edge of the Quelccaya ice cap (QNB-18,
13.939975S, -70.856443W, ~5245-m), was collected from the top of the glacier section shown in
this image, located about 5-km from QU-18. This sampling location was chosen since layering

was visible in the basal ice, as seen in this image.



Table S1. Summary of statistics from Quelccaya and Ilimani IC and ICP-MS blank values and

detection limits.

Quelccaya Blanks (n=14) Illimani Blanks (n=20) Instrumental
mean std mean std Detection Limits
ug/L
Na 42 33 7.7 6.4 0.3
K' 08 06 2.0 15 0.1
Mg** 21 1.0 5.9 08 0.1
Ca™* 346 313 317 183 0.3
cr 9.6 5.1 15.0 6.5 0.3
NO; 9.7 43 14.9 17 0.2
S0,* 75.2 39.9 453 25.6 1.2
Al 19.0 31.6 2.1 2.7 0.0
S 11.0 3.6 3.9 7.7 0.3
Ca 6.7 7.9 11.4 11.0 0.1
Mn 0.3 0.4 0.6 0.7 0.0
Fe 16.1 25.5 55 7.1 0.0
Na 17.4 9.3 3.8 41
Mg 1550.4 1381.8 3.9 3.9
Cu 0.1 0.1 0.1 0.1 0.0
Zn 0.6 0.7 0.7 1.0
Si 55.9 75.8 55.5 334
K 7.7 10.4 5.8 6.3
ng/L
Sr 91.0 131.9 139.6 151.3 0.3
Cd 0.3 0.2 15 13 0.0
Cs 42 5.8 1.9 2.2 0.0
Ba 473 55.0 2343 246.1 0.3
La 1.2 1.8 0.7 0.8
Ce 3.0 46 1.4 15
Pr 0.3 0.5 0.2 0.2
Pb 70.1 76.0 17.7 24.4 0.2
Bi 0.3 0.2 0.4 0.4 0.0
Y 2.7 33 0.2 0.2 0.0
As 15.0 20.1 26.7 26.0
Li 69.2 120.6 18.4 3.9
Se 1.9 1.7 2.3 0.2
Ag 2.0 1.8 0.6 0.2
Ti 1671.2 2787.1 5135 968.6 0.7
v 241 349 10.4 12.9 0.1
Cr 18.8 23.7 7.4 5.3 0.1
Co 7.2 10.2 7.6 8.7 0.4
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Figure S2. NOAA HYSPLIT back trajectory results for the 2013 full year GDAS dataset,

originating from the summit of the Quelccaya Ice Cap. Methodology for the HYSPLIT back
trajectory analysis is detailed in the methodology section 2.4.



100°wW 80°W 60°W 40°W

!-“-R. .
Cluster 4
(8%) Cluster 1
° (44%)
10°5 ( —"Cluster 3
N (14%
Cluster 3 / ( ‘T)
% =
(22%) N
2'}“‘5 = - x' :_r' "-.;
A
30°S ’ [~
B0
-"""-l-..___q_ —
B0 -
]
E 7000
g
E G0
[}
50410 -
T8 —60 _&g _a0 _3p —20 _10 o

Hours Prior to Arrival

Figure S3. NOAA HYSPLIT back trajectory results for 2013 Autumn (MAM) GDAS dataset,
originating from the summit of the Quelccaya Ice Cap. Methodology for the HYSPLIT back
trajectory analysis is detailed in the methodology section 2.4.
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Figure S4. NOAA HYSPLIT back trajectory results for 2013 Winter (JJA) GDAS dataset,
originating from the summit of the Quelccaya Ice Cap. Methodology for the HYSPLIT back

trajectory analysis is detailed in the methodology section 2.4.
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Figure S5. NOAA HYSPLIT back trajectory results for 2013 Summer (DJF) GDAS dataset,
originating from the summit of the Quelccaya Ice Cap. Methodology for the HYSPLIT back

trajectory analysis is detailed in the methodology section 2.4.
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Figure S6. NOAA HYSPLIT back trajectory results for 2013 Spring (SON) GDAS dataset,
originating from the summit of the Quelccaya Ice Cap. Methodology for the HYSPLIT back
trajectory analysis is detailed in the methodology section 2.4.
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Figure S7. Raw and smoothed (16 gaussian) glaciochemistry (5180, Mg?*, NOs', Ca, S, Ca?*, SOs>
) measurements from QU-18 (left, blue) and IL-17 short core (right, red) by depth in meters. The
vertical highlights indicate where the years are located by depth from annual layer counting (QU-
18) and from Lindau and others, 2020 (IL-17).
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Figure S8. Statistical overview (mean, ci=0.95) of major and trace element concentrations for the

entirety of QU-18 (blue circle), IL-17 (red triangle) shallow firn cores, and the old Quelccaya near
basal ice QNB-18 (green square).
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Figure S9. Pearson’s correlation (95% CI) of ERA5 AMJJASO 850hPa V-wind to IL-17 Mg
record from 2000 to 2017. This map was generated by the University of Maine’s Climate Change

Institute data-visualization website Climate Reanalyzer (https://climatereanalyzer.org).
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Figure S10. Pearson’s correlation (95% CI) of ERA5 AMJJASO 850hPa wind speed to IL-17
Mg record from 2000 to 2017. This map was generated by the University of Maine’s Climate

Change Institute data-visualization website Climate Reanalyzer (https://climatereanalyzer.org).
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Figure S11. Pearson’s correlation (95% CI) of ERA5 NDJFM 850hPa U-wind to IL-17 CI
record from 2000 to 2017. This map was generated by the University of Maine’s Climate Change

Institute data-visualization website Climate Reanalyzer (https://climatereanalyzer.org).
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Figure S12. Pearson’s correlation (95% CI) of ERA5 DJF 10-m wind speed to 1L-17 Cd record
from 2000 to 2017. This map was generated by the University of Maine’s Climate Change

Institute data-visualization website Climate Reanalyzer (https://climatereanalyzer.org).
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