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Figure S1-6. Sulfate concentration measurements and sulfur isotopic composition data for 7 of the Toba candidates.
For sulfate concentration crosses represent fast ion chromatography measurements (FIC) and open symbols are ion
chromatography (IC) measurements. Measured isotopic ratios are shown by crosses and open symbols are data
points with fvolv > 0.65 and have been background corrected. All Error bars indicate 26 for measured ratios and 1o
for background corrected ratios, where error bars are not visible the error is smaller than the symbol. All ages are on
the AICC2012 age model (Veres et al., 2013).




Table S1. Summary of IC [S], total sulfate deposition, blank corrected A%3Smeasured and A33Syorc data for 14 peaks measured in this study. The error on IC sulfate concentration data is

5%. A%Smeas is reported with 26 errors and A33Syoc with 1c.

Core | Toba Max [SOq4] (ng g1) | Total Deposition | Max +ve A33Syeas (%0) | Max -ve A3Smeas (%0) | Maximum A33S,4c (%o)
Candidate (mg m?)

EDML | Pre-T1 212 44.0 +0.16 (+ 0.10) -0.41 (x 0.10) No samples with fioc 2
0.65

EDC |T1 751 54.3 - -3.64 (£ 0.17) -4.75 (£ 0.51)

EDML | T1 306 87.7 +0.98 (+ 0.10) -2.23 (£ 0.10) -3.08 (+ 0.50)

EDC T2 748 46.5 +0.57 (+x 0.17) -2.42 (x0.17) -3.41 (x 0.28)

EDML | T2 1161 424.3 +0.61 (+ 0.31) -1.40 (£ 0.11) -1.72 (+ 0.24)

EDC | T3 1178 133.5 +0.42 (+ 0.32) -0.78 (+ 0.44) -0.93 (+ 0.52)

EDML | T3 394 103.3 +0.95 (+ 0.10) -0.06 (+ 0.10) +0.99 (+ 0.57) foc =
0.63

EDML | T4 990 239.5 +0.10 (+ 0.12) -0.40 (+ 0.10) -0.45 (+ 0.15)

EDC T4b 431 26.5 - -0.11 (x 0.17) -0.13 (x 0.13)

EDML | T5 117 32.7 +0.24 (+ 0.10) -0.08 (+ 0.10) No samples with fyoic
0.65

EDML | T6 399 95.8 +0.55 (£ 0.12) -0.42 (x 0.11) +0.67 (+ 0.24)

EDML | T7 383 27.5 +0.43 (£ 0.12) -0.30 (£ 0.11) -0.39 (£ 0.22)

EDML | T8 157 33.3 +0.23 (£ 0.12) -0.13 (£ 0.12) No samples with fyeic >
0.65

EDML | T9 291 86.1 +0.08 (+ 0.11) -0.24 (£ 0.11) All values within 2sd

of 0




Table S2. Comparison of maximum positive and negative volcanic sulfur MIF signals in both this study and previous
studies. See Fig. 1 for Toba candidate ages. A: Arctic, AN: Antarctic core. tThese dates are taken from Sigl et al.,

(2015).

Event Date C. E. | Core (Location) Maximum A33S,,c (%o)

(if known) (vear) Positive Negative Study

Pinatubo 1991 South Pole (AN) +0.67 (+0.16) | - Savarino et al.,

Samalas 1257+ South Pole (AN) - -0.5(x0.16) | 2003

Pinatubo 1991 Dome C (AN) +1.19(£0.12) | -1.03(+0.12) | Baroni et al.,

Agung 1963 Dome C (AN) +1.41 (£ 0.12) |-0.81(+0.12) | 2007

Tambora 1815 South Pole (AN) +0.20(+ 0.12) | -0.60(x0.12) | Cole-Dai et al.,

- 1458+ South Pole (AN) +0.60 (£ 0.12) | -0.55(+0.26) | 2009

Samalas 1257t Dome C (AN) +2.22 (£ 0.06) | -1.21(+0.28) | Gautier et al.,
2018

Ruang 1597 Dome C (AN) +2.29(+0.34) | - Gautier et al.,
2019

Tambora 1815 Tunu (A) +2.16 (£ 0.54) | -0.85(+0.33) | Burke et al.,

Samalas 1257 Tunu (A) +2.79(x0.79) | -2.47 (£0.58) | 2019

Toba T1 EDC (AN) - -4.75 (+ 0.51)

Toba T1 EDML (AN) +1.34 (£ 0.36) | -3.08 (+0.50)

Toba T2 EDC (AN) - -3.41 (£ 0.28) | This study

Toba T2 EDML (AN) +0.74 (£ 0.40) | -1.72 (£ 0.24)

Toba T3 EDC (AN) +0.62 (£ 0.15) | -0.93(+0.52)

Toba T3 EDML (AN) +0.99 (+0.57) | -

Table S3. Summary of the A%Syoic vs 8 **Svaic York et al., (2004) regression data for this study including each core
individually and eruptions where 3 or more data points are available with fvoic> 0.65.

Slope Intercept R2
All stratospheric data 0.106 + 0.003 -0.464 £ 0.034 0.964
EDML 0.133+£0.010 -0.634 + 0.065 0.863
EDC 0.104 £ 0.003 -0.413 £ 0.035 0.964
T1EDC 0.082 + 0.009 -0.896 + 0.366 0.972
T2 EDML 0.137 £ 0.015 -0.651 + 0.096 0.954
T2 EDC 0.102 £ 0.004 -0.813 + 0.055 0.975
T3 EDC 0.092 + 0.056 -0.343 + 0.056 0.936
T6 EDML 0.081 + 0.063 -0.485 + 0.647 -0.659
T4 EDML 0.037 £ 0.018 -0.307 £ 0.099 0.183
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Figure S7. Comparison of sulfate deposition in EDC to total Antarctic deposition in corresponding events in Sigl et
al., (2015).

Table S3. Sulfate deposition for Common Era events for EDC and Antarctic total. Antarctic depositions are from Sigl
et al., (2015) with ages calculated with the WD2014 age model. EDC ages are determined from the AICC2012 age
model.

Sigletal., | EDC date (CE) | Sulfate deposition (mg m?)
2015 date Dome C | Antarctic total
(CE)

1815 1824 53.40 45.77
1809 1818 15.95 2541
1674 1673 2.82 8.11
1458 1453 40.01 63.64
1277 1276 7.67 29.92
1258 1254 74.54 73.42
1172 1172 2.45 19.47
1039 1036 3.27 10.94
745 741 9.65 8.79
714 705 3.76 7.01
682 672 36.49 38.71
575 569 32.03 34.06
540 540 9.90 34.44
435 429 13.19 27.21
304 298 33.19 16.60
266 259 13.86 11.27
236 232 15.20 14.07
206 199 9.53 14.03
170 163 11.73 18.39




Table S4. Concentration and sulfur isotopic composition of procedural blanks measured at the University of St
Andrews.

nmol 634S (%) 1o
0.20 4.28 0.94
0.36 6.24 0.60
0.33 3.66 0.40
0.16 2.73 0.74
0.21 3.68 0.50
0.23 4.59 0.46
0.22 3.53 0.46
0.24 2.93 0.44
0.24 4.06 0.46
0.22 3.81 0.44
0.29 4.11 0.38
0.18 4.35 0.54
0.23 3.27 0.46
0.22 3.08 0.39
0.26 4.84 0.42
0.33 4.58 0.38
0.25 5.89 0.43
0.14 8.17 1.06

Average 0.24 4.32
2s.d. 0.12 2.67




Table S5. Sulfur isotopic composition of Switzer Falls consistency standard measured at the University of St

Andrews.
634S (%) 1o 6338 (%) 1o A33S (%) 1lc
4.13 0.02 2.10 0.06 -0.02 0.05
4.14 0.02 2.20 0.05 0.06 0.09
4.15 0.02 2.16 0.05 0.03 0.04
4.13 0.02 2.11 0.05 -0.02 0.09
4.14 0.02 2.07 0.05 -0.06 0.05
4.16 0.02 2.12 0.06 -0.02 0.09
4.12 0.02 2.15 0.05 0.03 0.11
4.12 0.02 2.14 0.05 0.02 0.07
4.18 0.02 2.24 0.06 0.09 0.12
4.11 0.02 2.16 0.05 0.05 0.04
4.21 0.02 2.19 0.05 0.03 0.04
4.26 0.02 2.28 0.07 0.09 0.08
4.16 0.03 1.99 0.11 -0.15 0.10
4.24 0.02 1.96 0.07 -0.22 0.07
4.22 0.02 2.07 0.07 -0.10 0.06
4.24 0.02 1.99 0.07 -0.19 0.10
4.30 0.02 2.16 0.06 -0.05 0.06
4.12 0.03 2.14 0.07 0.02 0.13
4.09 0.02 2.13 0.07 0.02 0.08
412 0.02 2.17 0.07 0.05 0.09
4.18 0.02 2.02 0.07 -0.13 0.08
4.15 0.02 2.19 0.06 0.06 0.06
4.15 0.02 2.21 0.08 0.07 0.11
3.90 0.02 1.92 0.07 -0.09 0.08
4.07 0.02 2.02 0.07 -0.08 0.07
Average 4.15 2.12 -0.02
2s.d. 0.15 0.18 0.17
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