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Table DR1. Tephra layers in JM11-F1-19PC.

Depth (cm) in IM11-FI NGRIP Age
: e cm)in -FI-
Tephra horizons : 19PC (b2k) Svensson et al.
(2008)
Saksunarvatn tephra 83 10.347
Vedde ash 130 12.171

Faroe Marine Ash Zone (FMAZ)

. 305 26.740
FMAZ 111 440 38.122
FMAZ IV* 540
North Atlantic Ash Zone (NAAZ) 620 55 380

II**

* Located in the lower part of interstadial 12 (Wastegard and Rasmussen, 2014). It has not
yet been located in the ice cores.
** Because of no distinct peak (Fig. DR1) it has not been included in the final age model.
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Table DR2. Calibrated radiocarbon dates using the Calib7.01 and Marinel3 programs

(Reimer et al., 2013). The reservoir corrections of the Calib7.01 program were used.

Depth
Conventional calibrated
(cm)in Calibrated Laboratory
Radiocarbon Ages tlo Species
JM11-FI- Ages (kyr) code
ages (kyr) (b2k)
19PC
15 2.229 £ 0.03 1.822 +0.07 UBA- hyd
; +0. . +0. . pachyderma s
1.822 91487 pachy
40 4570+ 0.03 47785000 O hyd
. +0. . +0. . pachyderma s
4774 21488 pachy
70 8.083 + 0.04 8.534 +0.08 UBA- hyd
; +0. . +0. . pachyderma s
8.534 91489 pachy
130 10.905+ 0.05 12418017 oV hyd
) +0. ) +0. . pachyderma s
12.418 21490 pachy
UBA-
150 12186 +0.05 13632 @ 13.632+0.12 . pachyderma s
' 21594
UBA-
195 13493+0.06 15663 @ 15.663+0.19 . pachyderma s
) 21595
UBA-
230 15786 £0.08 18653  18.653+0.13 . pachyderma s
' 21492
UBA-
305 23.962+0.17 = 97709 @ 27.709 +0.17 . pachyderma s
) 21493
350 27.459 + 0.2 311032018 " hyd
; +0. ; +0. . pachyderma s
31.103 21494 pacny
430  33.614+0.41 37411080 " hyd
) +0. 41 +0. . pachyderma s
37.41 21495 pachy
UBA-
555 46.045+2.02  4g162 @ 48.162£1.89 A . pachyderma s




Table DR3. Tie points of IM11-F1-19PC to NGRIP used in the construction of the age
model. The final age model is based on a radiocarbon date from a core-top sample (15 cm,
Table DR1), 4 tephra layers and 15 MS-K/Ti based tie points (see Fig. DR1). The ice core

ages are taken from Svensson et al. (2008 and references therein).

. NGRIP Age
Depth (cm) in

o (b2k)

Tie Points JM11-FI-

Svensson et al.
19PC
(2008)
Saksunarvatn
83 10.347
tephra

Vedde ash 130 12.171
IS 1 onset 190 14.692
IS 2 onset 260 23.340
FMAZ 11 305 26.740
IS 3 onset 313 27.780
IS 4 onset 323 28.900
IS 5 onset 348 32.500
IS 6 onset 362 33.740
IS 7 onset 387 35.480
FMAZ 111 440 38.122
IS 10 onset 486 41.460
IS 11 onset 513 43.340
IS 12 onset 545 46.860
IS 13 onset 567 49.280
IS 14 onset 590 54.220
IS 15 onset 625 55.800
IS 16 onset 638 58.280
IS 17 onset 670 59.440



NGRIP Age (kyr)
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Figure DR1. Correlation of core IM11-F1-19PC to NGRIP based on location of tephra
layers, magnetic susceptibility (MS) and XRF-K/Ti ratios. MS and K/Ti counts vary
oppositely; high (low) MS correlates with low (high) K/Ti ratios during interstadials
(stadials) (Rasmussen et al., 1996; Richter et al., 2006). Black and red lines mark the depths
of the tephra and start of interstadials, respectively. Faroe Marine Ash Zone (FMAZ) 1V and
NAAZ Il (North Atlantic Ash Zone) (dashed black lines) are used only as supporting tie
points. Abbreviations: FMAZ (Faroe Marine Ash Zone), NAAZ (North Atlantic Ash Zone).

NGRIP data are from Svensson et al. (2008).
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Figure DR2. Plots of Mg/Ca versus Fe/Ca, Al/Ca and Mn/Ca ratios for both M. barleeanus
and C. neoteretis showing the absence of contamination by clay minerals and/or Mn-Fe-
carbonates and oxyhydroxides (Boyle 1983; Barker et al 2003); for 13% of the samples the

concentration of Fe, Al, and/or Mn was below the detection limit. All units are in mmol/mol.
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Figure DR3. Correlation between benthic 80 records measured on Melonis barleeanus
of IM11-F1-19PC and nearby core ENAM93-21 from 1020 m water depth (Rasmussen et al.,
1996). The two records are very similar and with similar values. The magnetic susceptibility
and XRF-K/Ti ratios for ENAM93-21 (Richter et al., 2006) are the same as in JM11-FI-19PC
(Fig. DR. 1). The percentage of planktic species N. pachyderma sinistral for ENAM93-21
(green line) indicates relatively warmer surface/subsurface temperatures during the

interstadials than in the stadials.
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Figure DR4. A. XRF-scanner image of the upper 7 m of JM11-FI-19PC. The dark layers
correlate with interstadials, while the light layers represent stadials/Heinrich events and the

LGM. The same was recorded in ENAM93-21 (Rasmussen et al., 1998). Blue arrows refer to
the tephra layers (see Table DR. 1). FMAZ: Faroe Marine Ash Zone. B. Sedimentation rate

of IM11-FI-19PC based on the tuned age model.



Atlantic species

Benthic foraminiferal species linked to warm bottom water were grouped as ‘Atlantic
Species’ (Rasmussen et al., 1996) and comprised predominantly specimens of Epistominella
decorata, Cibicidoides pachyderma (=C. aff C. floridanus), Gyroidina umbonata,
Miliolinella irregularis, Sigmoilopsis schlumbergeri, Valvulineria sp., Anomalinoides
minimus, Eggerella bradyi, Bulimina costata, and Sagrina subspinescens. The ecological
preferences and systematics of those species assemblages are treated in detail in Rasmussen
et al. (2003) and Rasmussen (2005). They are subtropical—boreal species adapted to low food
supply. They do not occur in the Nordic seas today except two of them (Gyroidina
neosoldanii and Sigmoilopsis schlumbergeri) that can be found on the shelf of western

Norway in bottom water with a temperature >4 °C (Sejrup et al., 2004).



Table DR 4. Mg/Ca data for core JM11-F1-19PC.

Depth (cm) Age (kyr) Mg/Ca BWT (°C) Species

(mmol/mol)
1 0.085 0.78 0.3 M. barleeanus
5 0.581 0.81 0.6 M. barleeanus
5 0.581 0.91 0.6 C. neoteretis
10 1.200 0.75 -0.1 M. barleeanus
15 1.822 0.78 0.3 M. barleeanus
20 2.448 0.84 0.9 M. barleeanus
25 3.075 0.84 0.8 M. barleeanus
30 3.702 0.82 0.8 M. barleeanus
30 3.702 0.89 1.4 M. barleeanus
35 4.329 0.81 0.7 M. barleeanus
35 4.329 0.86 1.1 M. barleeanus
40 4.956 0.90 15 M. barleeanus
45 5.583 0.89 1.3 M. barleeanus
50 6.209 0.86 1.1 M. barleeanus
55 6.836 0.85 1.0 M. barleeanus
60 7.463 0.86 11 M. barleeanus
65 8.090 0.86 11 M. barleeanus
65 8.090 0.83 0.8 M. barleeanus
70 8.717 0.87 1.2 M. barleeanus
75 9.344 0.86 11 M. barleeanus
80 9.971 0.91 1.5 M. barleeanus
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