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Figure S1. Ice and/or crust layers recorded in the Illimani’s firn core (blue vertical lines) along with the records of dD (a) and GPPnb (b). The
gray area in the depth range 4—6 mw.eq. features more ice/crust layers than the gray area within the 11.5-13.5 mw.eq. interval. However,

both the variability in (a) and (b) show no evidence of signal change due to the occurrence of these layers.



Table S1. Sections of the Nevado Illimani firn core analysed for elemental (N1 to N10) and mineralogical (R1 to R4) composition.

Sample N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 R1 R2 R3 R4

Top depth (m) 1.67 231 557 8.67 1056 13.60 13.69 19.10 20.29 2141 579 591 9.80 10.00
Bottom depth (m) 2.31 3.78 7.02 897 11.66 13.69 1478 19.25 2048 2250 5.82 6.00 9.84 10.17

Table S2. Average elemental concentrations measured by Instrumental Neutron Activation Analysis, and the procedural errors and detection
limits (DL). For comparison, we also present mean concentrations of dust particles from high elevation ice cores in the Alps (Thevenon et al.,
2009) and in Tibetan plateau (Wu et al., 2009).

Element Ce Cs Eu Hf La Sc Sm Th Yb
Concentration (ppm) §9.8 21.1 1.6 131 408 137 814 176 271
Error (%) 724 138 6.65 997 405 397 727 7.16 108

DL (ppm) 7 4 0.8 3 0.5 0.3 0.1 4 0.1

Colle Gnifetti ice core, Alps (ppm) 1.76 120 1.78 524 274 18,6 4.63 349 6.25
Dunde ice core, Tibetan Plateau (ppm)  65.7 1.09 4.04 326 551 143 293




Table S3. Mineral phases and relative abundance (number of grains, %) in Illimani firn from different time periods.

R1 R2 R3 R4
Year 2010  2009-10 2004-05 2004
Season dry wet wet dry
Particles analyzed 167 161 138 167
N (%) N (%) N (%) N (%)
Quartz and polymorphs 31.7 21.7 13.8 234
K-feldspars 7.2 10.6 5.1 114
Plagioclases 10.8 9.3 72 18.6
Muscovite-illite-smectite ~ 23.4 29.2 59.4 19.2
Other phyllosilicates 0.6 1.2 0 1.2
Clay minerals (kaolinite) 0.6 1.2 0 3
Clinopyroxenes 0 0.6 0 0
Orthopyroxenes 0 0
Amphiboles 0 0
Rutile 24 2.5 0 0.6
Anatase 4.2 6.8 4.3 24
Hematite 9 8.7 7.2 14.4
Goethite 8.4 5.6 14 3
Carbonates 0 1.2 0 0
Epidotes 0
Titanite 0
Tourmaline 1.2 0 0.7 0.6
Other heavy minerals 0.6 1.2 0.7 1.2
Other light minerals 0 0 0 1.2
Total 100 100 100 100
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Figure S2. The number size distribuition of a typical sample from the (a) dry and (b) wet season. Red areas highlight the giant particles
(between 20 and 60 pum)
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