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Oxvygen isotope data for Central Andes

Supplementary Table S1: Published mineral oxygen isotope data from Central Andean volcanoes obtained by SIMS, and conventional
and laser fluorination of monomineralic crystal separates.

Number of 380%o
Phase Method analysis 5180%. range average Reference
Conventional
Olivine fluorination 5 57 - 6.1 5.9 Entenmann (1994)
Laser fluorination 14 50 - 83 6.9 Godoy (2014); Kay et al. (2011)
Conventional
Pyroxene fluorination 4 68 - 72 7.1 Entenmann (1994)
Laser fluorination 35 55 - 87 6.1 Godoy (2014); Chang (2007); Freymuth et al. (2015)
Amphibole Laser fluorination 28 51 - 63 5.8 Chang (2007); Freymuth et al. (2015)
Conventional
Biotite fluorination 1 6.7 6.7 Entenmann (1994)
Conventional
Plagioclase fluorination 4 74 - 83 8.0 Entenmann (1994)
Laser fluorination 56 65 - 81 7.4 Chang (2007); Freymuth et al. (2015); Feeley and Sharp (1995)
Conventional
Quartz fluorination 5 84 - 97 9.0 Entenmann (1994)
Laser fluorination 41 78 - 146 9.1 Kay et al. (2010; 2011); Chang (2007); Grocke et al. (2017); Lister (2019)
Zircon SIMS 78 59 - 97 6.5 Kaiser (2014)
Conventional
Magnetite fluorination 4 23 - 59 4.7 Entenmann (1994)
Laser fluorination 35 22 - 48 3.8 Chang (2007); Freymuth et al. (2015)
Conventional
Groundmass  fluorination 7 71 - 76 7.4 Entenmann (1994)
Conventional Entenmann (1994); Davidson et al. (1990); Francis et al. (1989); Harmon et al. (1984);
Whole-rock fluorination 93 6.7 - 140 8.3 Longstaffe et al. (1983)
Laser fluorination 15 71 - 106 8.6 Chang (2007); Freymuth et al. (2015); Feeley and Sharp (1995); Kay et al. (2010)
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Supplementary Table S2: Published oxygen isotope data in olivine from Central Andean
volcanoes obtained by conventional and laser fluorination of monomineralic crystal
separates.

Volcano Sample Rock type 580 %o Reference

Conventional fluorination

Parinacota PAR-011 Basaltic andesite 59  Entenmann (1994)
PAR-201 Andesite 5.7 Entenmann (1994)
PAR-220 Mafic andesite 6.1 Entenmann (1994)
PAR-223 Mafic andesite 6.1 Entenmann (1994)
PAR-86 Andesite 5.9 Entenmann (1994)

Laser fluorination

San Pedro BG-SPL-004 Andesite 6.1 Godoy (2014)
BG-SPL-010 Basaltic andesite 5.0 Godoy (2014)

Paniri PANI-10-15  Andesite 6.9 Godoy (2014)
BG-SPL-022 Basaltic andesite 7.1 Godoy (2014)

Cerro del Ledn BG-SPL-040 Andesite 6.5 Godoy (2014)
LEO-10-01 Andesite 8.0 Godoy (2014)
LEO-10-02 Andesite 7.0 Godoy (2014)
LEO-10-07 Andesite 7.8 Godoy (2014)

Toconce TOC-10-02 Andesite 8.3 Godoy (2014)
TOC-10-04 Andesite 8.2 Godoy (2014)
TOC-10-08 Dacite 6.3 Godoy (2014)

Cerro Galan SAF32 Mafic lava 6.4 Kay et al. (2011)
SAF24 Mafic lava 6.8 Kay et al. (2011)
SAF76 Mafic lava 6.3 Kay et al. (2011)
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Supplementary Table S3: Published oxygen isotope data in pyroxene from Central Andean
volcanoes obtained by conventional and laser fluorination of monomineralic crystal
separates.

Volcano Sample Rock type 3180%o Reference

Conventional fluorination

Parinacota PAR-011 Basaltic andesite 7.1 Entenmann (1994)
PAR-201 Andesite 7.2 Entenmann (1994)
PAR-223 Mafic andesite 7.2 Entenmann (1994)
PAR-86 Andesite 6.8 Entenmann (1994)

Laser fluorination

El Misti MIS-02-02 PAS  Andesite 6.0 Chang (2007)
MIS-02-05 Andesite 6.4 Chang (2007)
MIS-02-06 Andesite 6.0 Chang (2007)
MIS-02-10 a Andesite 6.5 Chang (2007)
MIS-02-107 Andesite 5.8 Chang (2007)
MIS-02-109 plug Andesite 6.1 Chang (2007)
MIS-02-116 Andesite 6.2 Chang (2007)
MIS-02-118 Andesite 5.7 Chang (2007)
MIS-02-12 Andesite 6.8 Chang (2007)
MIS-02-13 Andesite 6.1 Chang (2007)
MIS-99-10A Andesite 5.8 Chang (2007)
MIS-99-10B Andesite 6.5 Chang (2007)

Taapacé TAP 97-29/1 Mafic inclusion 6.5 Chang (2007)
TAP-87-002 Dacite 5.9 Chang (2007)
TAP-97-06 Andesite 5.8 Chang (2007)
TAP-97-22 Andesite 5.6 Chang (2007)
TAP-97-28 Dacite 55 Chang (2007)
TAP-97-29 Dacite 5.6 Chang (2007)
TAP-97-34 Dacite 6.1 Chang (2007)

Cerro del Ledn LEO-10-01 Andesite 6.5 Godoy (2014)

Toconce TOC-10-04 Andesite 8.7 Godoy (2014)

Lascar LAS 07-01 Andesite 6.0 Freymuth etal. (2015)
LAS 07-02 Andesite 6.2  Freymuth et al. (2015)
LAS 07-05 Andesite 6.0 Freymuth et al. (2015)
LAS 07-07 Andesite 6.1 Freymuth etal. (2015)
LAS 07-08 Andesite 6.2  Freymuth et al. (2015)
LAS 07-12 Andesite 5.8  Freymuth et al. (2015)
LAS 07-16 Andesite 6.0 Freymuth etal. (2015)
LAS 07-18A Andesite 6.0 Freymuth etal. (2015)
LAS 07-18B Andesite 5.9  Freymuth et al. (2015)
LAS 07-20 Andesite 6.2  Freymuth et al. (2015)
LAS 07-22 Andesite 6.1 Freymuth et al. (2015)
LAS 07-23 Andesite 5.7  Freymuth et al. (2015)
LAS 07-26 Andesite 5.8  Freymuth et al. (2015)
LAS 07-28 Andesite 6.0 Freymuth et al. (2015)
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AFC-based calculation model

In order to constrain the amount of assimilated crust of all studied samples the AFC-based
calculation model of Aitcheson and Forrest (1994) was used, which has been successfully
applied in recent petrological studies within the Altiplano-Puna Volcanic Complex (e.g.
Godoy et al., 2017; Taussi et al., 2019). In the present model, the local basaltic-andesite end-
member is represented by sample CHE-03 from Chela volcano as it shows the lowest
87Sr/8Sr (0.705541) and highest ***Nd/**Nd (0.512513) ratios of the sample set in Gonzélez-
Maurel et al. (2019). Paleozoic felsic gneisses of the basement exposed in the northern
Chilean Precordillera at 21°04°S to 22°01°S were selected as crustal contaminants (Si02 =
54.0 to 69.3 wt%, MgO = 1.6 to 7.1 wt%, Sr = 114 to 1091 ppm, and 8'Sr/%Sr = 0.7085 to
0.7278; Lucassen et al., 2001). Note that the sample with the highest Sr isotope ratio, and
associated Sr concentration, is used as the contaminant for the AFC model (Supplementary
Table S4). The mineral assemblage is estimated based on the petrographic analysis in
Gonzéalez-Maurel et al. (2019). Models were generated separately for the Pliocene (Chela
and Palpana) and Quaternary (La Porufia, San Pedro, Paniri and La Porufiita) mafic magmas
as they show slightly different mineral proportions (Supplementary Table S4). An AFC-
based calculation model was used to constrain the amount of assimilated crust of the studied
rocks using Eqg. (5) from the RAFT model by Aitcheson and Forrest (1994) (Supplementary
Table S5). Results of RAFT-modelling indicate the degree of crustal assimilation (excluding
CHE-03) to be ca. 12% for Palpana, 24 to 28% for La Porufia, 22% for San Pedro, 19% for
Paniri and 26% for La Porufiita.
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Supplementary Table S4: AFC model parameters (after DePaolo, 1981) for erupted
Pliocene and Quaternary magmas at 21°10°-22°25’S. Bulk D according mineral/melt
partition coefficients for basaltic and basaltic-andesite liquids from Rollinson (1993).

Initial magma composition Crustal contaminant

Location Chela Basement gneiss

Reference Gonzalez-Maurel et al. (2019) Lucassen et al. (2001)

Sample CHE-03 4/316

Major oxides and trace elements

Si0 (Wt%)* 55.50 67.01

Al,03 (Wt%)* 18.20 15.52

FeOy (Wt%)* 7.31 8.26

MgO (Wt%)* 3.92 2.20

CaO (Wt%)* 7.47 1.83

Na,O (wt%)* 4.04 2.53

K20 (Wt%)* 1.44 3.28

Sr (ppm) 793 185

Nd (ppm) 18 37

Radiogenic isotopes

87Sr/86Sr 0.705541 0.727770

143Nd/M4Nd 0.512513 0.512087
Pliocene Quaternary

Mineral assemblage

Plagioclase (vol%) 70 60

Olivine (vol%) 5 10

Orthopyroxene (vol%) 10 15

Clinopyroxene (vol%) 15 15

Bulk partition coefficient

Dsr 1.29 111

Conditions

r=Ma/Mc 0.5 0.5

¢ = total Fe as Fe?*

*Recalculated to 100% anhydrous
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Supplementary Table S5: Calculated amounts of crustal assimilation for Pliocene and
Quaternary mafic magmas using Eq. (5) (Aitcheson and Forrest, 1994). Estimated remaining
melt fraction (F) from AFC modelling in this work (Supplementary Table S4).

. Pliocene magma Quaternary magma Assimilated
F) Sr (ppm) 8Sr/%Sr  Sr (ppm) 8Sr/®Sr  crust (%)
100 793  0.705541 793 0.705541 0

95 740 0.705815 754 0.705812 5

90 689 0.706120 716 0.706109 9

85 640  0.706462 678 0.706436 13
80 592  0.706847 640 0.706796 17
75 546 0.707282 603 0.707195 20
70 502 0.707776 567 0.707640 23
65 459  0.708339 531 0.708137 26
60 419  0.708984 496 0.708696 29
55 380 0.709728 461 0.709328 31
50 343 0.710589 427 0.710047 33
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O-isotope modelling

Supplementary Table S6: Mixing components for the end-member compositions of
hypothetical mantle (M) (SiO2 = 51 wt%; Sr = 113 ppm; 8’Sr/®Sr = 0.703; §'80 = 5.7%o;
after Harmon et al., 1981; Ito et al., 1987; Hoffmann, 1988; Davidson et al., 1990; Harmon

and Hoefs, 1995).

Component SiO, (Wt%) Sr (ppm) #Sr/Sr 60

Reference

C1 67 185 0.72777 11.8 Damm et al. (1990); Lucassen et al. (2001)
c2 70 200 0.71400 19.5 Davidson et al. (1990)
Sediments 70 300 0.71000 25 Eileretal. (1997)
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