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Supplementary Figure 1: Population of zircon crystals recovered from Caepe Malal tuff. Grains with consistent and dominant CL patterns selected for isotopic analysis are framed in yellow and numbered, each number coinciding with data in supplementary table 1.

Supplementary Figure 2: Population of zircon crystals recovered from Agrio del Medio tuff. Grains with consistent and dominant CL patterns selected for isotopic analysis are framed in yellow and numbered, each number coinciding with data in supplementary table 1.
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Supplementary Figure 3: Selected representative calcareous nannofossil species. a.  Clepsilithus maculosus Rutledge & Bown; b. Rhagodiscus asper (Stradner) Reinhardt; c. Staurolithites crux (Deflandre) Caratini; d. Cretarhabdus striatus (Stradner) Black; e. Lithraphidites carniolensis Deflandre; f. Lithraphidites bollii (Thierstein) Thierstein; g. Micrantholithus hoschulzii (Reinhardt) Thierstein; h. Micrantholithus obtusus Stradner; i-j. Nannoconus kamptneri kamptneri Brönnimann; k-l. Nannoconus ligius Applegate & Bergen; m. Nannoconus bucheri Brönnimann; n. Nannoconus circularis Brönnimann; ñ.  Zeugrhabdotus diplogrammus (Deflandre) Burnett; o. Zeugrhabdotus embergeri (Noël) Perch-Nielsen; p. Watznaueria fossacincta (Black) Bown; q. Watznaueria barnesiae (Black) Perch-Nielsen;  r. Cyclagelosphaera margerelii Noël; s. Cruciellipsis cuvillieri (Manivit). Thierstein. Figures a-f; k, m-n; s from Mina San Eduardo section, figures g-h; p-q from Caepe Malal section and figures i-j; l; o; r from Agrio del Medio section. Scale bar = 1 µm.

Supplementary Table 1: CA-TIMS U-Th-Pb isotopic data for the Caepe Malal and Agrio del Medio tuffs.
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Caepe Malal
2 0,537 04274 98,68% 23 0,47 1371 0,172 0,048805 0,319 0136230 0,361 0,020254 0,069 0,672 137,41 7,48 129,68 0,44 12926 0,09
26 0,545 04973 98,52% 20 0,62 1218 0,174 0,048943 0,431 0,136473 0,473 0,020233 0,084 0,563 144,04 10,41 12990 0,5 129,13 0,11
25 0,653 0,3304 97,99% 15 0,56 896 0,209 0,049034 0,471 0,136705 0,518 0,020229 0,076 0,664 148,39 11,04 130,10 0,63 129,11 0,10
21 0,579 04931 98,75% 24 0,52 1445 0,185 0,048790 0,301 0,136013 0,343 0,020228 0,068 0,681 136,68 7,07 129,49 04 129,10 0,09
23 0,55 04104 98,47% 20 0,53 1178 0,177 0,048859 0,356 0,136190 0,400 0,020225 0,069 0,683 140,04 837 12964 049 129,08 0,09
2 0,577 03481 9815% 16 0,55 973 0,184 0,048822 0,458 0,136079 0,505 0,020224 0,073 0,684 13826 10,76 129,55 061 129,07 0,09
Agrio del Medio
23 0,885 07381 98,96% 31 0,65 1729 0,282 0,048766 0,263 0,134213 0,307 0,019970 0,074 0,670 13555 618 127,88 0,37 127,46 0,09
21 0,739 13588 99,61% 81 045 4569 0,236 0,048624 0,123 0,133810 0,172 0,019968 0,066 0,821 12867 2,90 127,52 021 127,45 0,08
26 0,674 19175 99,64% 86 0,58 4950 0,215 0,048661 0,116 0,133895 0,165 0,019965 0,064 0,845 130,48 2,73 127,59 0,20 127,44 0,08
22 0,785 2,6153 99,62% 85 0,82 4778 0,251 0,048667 0,109 0,133892 0,160 0,019962 0,065 0,865 130,76 2,56 127,59 0,19 127,42 0,08
25 0,694 1,0048 99,43% 55 0,47 3186 0,221 0,048641 0,157 0,133817 0,204 0,019962 0,067 0,779 129,52 3,70 127,52 024 12741 0,08
24 0718 12523 99,47% 60 0,55 3431 0,229 0,048669 0,135 0,133806 0,185 0,019949 0,066 0,828 130,85 3,18 127,51 022 127,33 0,08

(a) 21, 22 etc. are labels for single zircon grains or fragments annealed and chemically abraded after Mattinson (2005); bold indicates results used in weighted mean calculations.

(b) Model Th/U ratio iteratively calculated from the radiogenic 208Pb/206Pb ratio and 206Pb/238U age.

(c) Pb* and Pbe represent radiogenic and common Pb, respectively; mol % “*Pb* with respect to radiogenic, blank and initial common Pb,

(d) Measured ratio corrected for spike and fractionation only. Fractionation estimated at 0.17 +/- 0.03 %y/a.m.u. for Daly analyses, based on analysis of NBS-981 and NBS-982.

(e) Corrected for fractionation, spike, and commen Pb; all common Pb was assumed to be procedural blank: 206Pb/204Pb = 18.042 & 0.61%; 207Pb/204Pb = 15.537  0.52%; 208Pb/204Pb = 37.686
0.63% (all uncertainties 1-sigma).

(f) Errors are 2-sigma, propagated using the algorithms of Schmitz & Schoene (2007).

(9) Calculations are based on the decay constants of Jaffey et al. (1971). 206Pb/238U and 207Pb/206Pb ages corrected for initial disequilibrium in 230Th/238U using Th/U [magma] = 3.




