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Figure S1 - varve counting and core correlation

Varve counting and core correlation of all the cores used in this study. Each core is presented as
an assemblage of thin sections images, covering the entire varved interval (Unit V). The orange
dots mark that counted calcite layers, each dot represents one year. In addition, the marker layers
that were determined on the TSK11-K1 master core, are marked on all of the cores with their
ages. The year of the onset of varve preservation appears at the base of the varved unit in each
core.



2161]

L9BL-661
€N

2281-128)

oL

6561

1954-0961
2

S GIMSL

O GINSL

LI
1afe) a3
om

1961-0961
Pat]

2961

9

1861661
£

1861

[l

0561 -6¥61
BN

EX-9LNSL

1861-6461

195L-0961 P

2 1861-661
2961 b
9N

G96L-PI6L

SN

LY GIMSL
POS-LIMSL S
1261-0464

(]

Z0S-¥INSL

1861-6.61
N

X 2IMSL

1BEL-6L61
£

£861
Ealtl

€461

(1861-6£61)
€W

705 BINSL Z0S 8INSL BITGINSL O EINSL 2dOEIMSL 1D EIMNSL PdTINSL I 2INSL LLINSL



10

15

20

25

Figure S2. Crypto-tephra results and interpretation

The colorless glass shards from TSK12-K1_22-23cm and TSK13-QP1_19-20cm are similar in major
element composition with both being rhyolitic (SiO2: TSK12-K1_22-23cm 73.70 + 0.60 wt.% 1 s.d,;
TSK13-OP1_19-20cm 73.25 + 0.95 wt.% 1 s.d.) and subalkaline with low K,O (TSK12-K1_22-23cm
243 £ 0.05 wt.% 1 s.d.; TSK13-OP1_19-20cm 2.40 + 0.02 wt.% 1 s.d.) and high CaO (TSK12-K1_22-
23cm: 2.32 + 0.22 wt.% 1 s.d.; TSK13-OP1_19-20cm: 2.56 + 0.25 wt.% 1 s.d.; Fig. 2). Due to this
distinct geochemistry and the chronostratigraphic position of these tephra peaks, we can
confidently correlate these glass shards to the eruption of Askja AD 1875 (Fig. 1). This
cryptotephra has already been found in Tiefer See in core TSK11-K3_33-34cm by Wulf et al. (2016)
and is also found in many other sites throughout north-eastern Europe (e.g. Kinder et al., 2021).
The figure shows a Bi-plots of selected major elements of glass shards from Tiefer See cores TSK-
12 and TSK-13 with comparisons to Askja 1875 distal and proximal deposits (Bergman et al., 2004;
Boygle, 2004; Davies et al., 2007; Kinder et al., 2021; Larsen et al., 1999; Pilcher et al., 2008; Stivrins
et al., 2016; Wastegard, 2002, 2005; Watson et al., 2015; Wulf et al,, 2016) and Hekla 1845 distal
(Wastegard, 2002; Watson et al., 2015).
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Figure S3. Lacustrine fill

The Holocene lacustrine sedimentary fill in the lake was deposited on top glacial sediments since
the lake basin is formed within a subglacial channel system. Most of the pre-Holocene sediments
are fluvioglacial sands but at two locations remains of glacial till that were not eroded by fluvial
processes appear elevated and close to the present-day lake bottom. These areas are clearly
visible in the sediment seismic image as black spots because of the higher density of the till
compared to the sands and organic-rich Holocene lacustrine sediments. Core TSK16-K3 has been
obtained from above the till remain in the northern part of the basin confirming till in 62 cm
sediment depth. Thus, at this particular location glacial till has been recovered that has a very
different geochemical composition as reflected by the XRF data.
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Figure S4. TOC in sediment trap data

Total organic carbon (TOC) flux, content and 813C0rg of sediments from the hypolimnion of the
lake are presented for the period of 2015-2021. Active sedimentation was monitored in order to
identify the properties of the TOC in the lake. Sediment sampling is conducted at intervals of 15
days with an automated sequential trap (Technicap PPS 3/3; active area 0.125 m2) equipped with
12 sample bottles.

The sediments from the traps were freeze-dried and weighed to determine the dry deposition (i.e.
sediment flux: g m—2 d-1). Afterwards, the samples were ground and homogenized. Prior to
determination of TOC, 0.2 mg sample aliquots were in situ decalcified in Ag capsules (20% HCI
and drying at 75 °C), also in replicates. TOC was measured on in-situ calcified samples using a
Carlo Erba NC-2500 elemental analyzer. All process and analytical measurements were done at
the laboratories of section 4.3 of the GFZ Potsdam center of geosciences, Potsdam, Germany.
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Table S1.

List of marker layers (ML) in cores TSK11-K1 and TSK18-SC4.

#Marker I . Age
layer Description Number of varves from the previous ML (year CE)
MLO Mixed event layer Observed in TSK18-SC4 2011
ML1 Clear calcite layer 10 (from the core top) 2000
ML2 Clear calcite layer 12 1987
ML3 Three distinct calcite layers 5 1979-81
ML4 Two brown (OM) layers in between thick diatom layer 7 1970-71
ML5 A brown (OM) layer in between thick diatom layers 4 1964-65
ML6 A clear calcite layer with a brown layer (OM) on top 1 1962
ML7 Two of thick calcite layers 0 1960-61
ML8 Three brown layers (OM) 9 1949-50
ML9 A thick calcite layer with a brown layer in the varve below 7 1941
ML10 Two thick calcite layers 18 1921-22

Varves base 3 1918
55  Table S2.
Non-normalized major elements for the peaks analyzed in this study. Values referred to in text are
normalized to 100% and with the removal of volatiles.
Site Core AlLOs | KO | FeO | NaO | CaO | SiO; MgO | TiO, | MnO | P,Os | CI Analytical total
TSK12-K1 22-23cm | 1250 | 244 | 349 |3.65 | 247 | 7290 068 | 078 | 0.10 |0.12 | 0.03 | 99.16
TSK12-K1 22-23cm | 1259 | 242 | 3.37 | 396 | 247 | 72.74 0.75 | 080 [0.09 |[0.12 | 0.04 | 99.36
TSK12-K1 22-23cm | 1321 | 233 |[3.38 |3.35 | 226 | 7261 0.61 | 078 [ 0.10 | 0.13 | 0.04 | 98.80
TSK12-K1 22-23cm | 12.08 | 240 |3.06 |3.68 | 197 | 7282 0.60 | 081 |0.10 | 0.09 | 0.04 | 97.64
TSK13-OP1 | 19-20cm | 1249 | 240 |3.22 |3.52 | 226 | 7359 0.65 | 080 [0.09 |0.14 | 0.04 | 99.19
TSK13-OP1 | 19-20cm | 1251 | 240 |3.80 |3.68 |279 | 7252 0.82 | 087 [ 0.08 |0.15 | 0.03 | 99.65
TSK13-OP1 | 19-20cm | 12,58 | 238 |3.64 |3.75 | 246 | 73.50 0.72 {079 [ 0.10 | 0.15 | 0.04 | 100.11
TSK13-OP1 | 19-20cm | 12.36 | 237 |3.35 |3.53 | 240 | 7344 068 | 082 | 010 |0.14 | 0.05 | 99.24
TSK13-OP1 | 19-20cm | 12.76 | 238 |4.02 |3.61 | 282 | 7093 085 | 096 | 0.12 | 0.20 | 0.07 | 98.71
Table S3.
Secondary standards ran alongside the unknown samples of Tiefer See to ensure precision and
60  accuracy of results
Standard AlbO3 | KO | FeO | Na;O | CaO | SiO; | MgO | TiO; | MnO | P,Os | CI Analytical total
Lipari 13.05 | 508 | 145 |[4.03 [0.75 [73.29 [004 |0.14 |0.06 |0.03 |032]98.24
Gor-132-G 10.88 | 0.03 | 10.21 | 0.82 | 847 | 4547 | 2246 | 031 | 0.15 | 0.05 | 0.00 | 98.86
St-Hs-6-80-G | 17.78 | 1.30 | 440 | 441 |525 6372 {205 |0.72 |0.08 |0.17 |0.04|99.92
ATHO-G 12.28 | 267 | 3.28 |3.67 |176 | 7550 |0.12 |025 |0.08 |0.03 | 0.05]|99.69
Table S4.
Chironomids counts in cores TSK15-K5 and TSK18-SC4 with division into identified chironomids
species. See separate file.
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