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Supplementary Note 1 | Modern surface hydrography based on factor analysis

The Q-mode factor analysis applied to the North-Atlantic surface sample data set1 reveals eight factors that

together account for more than 95% of the total variance in the calibration data set. On the basis of their

indicative species the assemblages are interpreted as: the Marginal Ice Zone assemblage, the Arctic Water

assemblage, the Greenland Arctic Water assemblage, the East-West Greenland Current assemblage, the

Transitional Water assemblage, the Subarctic Water assemblage, the North-Atlantic Current assemblage and

the Norwegian Atlantic Current assemblage (Supplementary Fig. 1).   Our analysis yielded results nearly

identical to previous studies2, 3 that have demonstrated a close association between the spatial distributions

of factor loadings and a modern spatial pattern of distinctly different surface water masses in the North

Atlantic basin.

Closer investigation of the 12 surface samples in the North Atlantic calibration data set, which were collected

from the Baffin Bay region (65-75°N), reveals that the modern Baffin Bay and the Labrador Sea feature a

regional dominance of the Arctic Water and the Marginal Ice Zone assemblages, with a minor contribution

of the East-West Greenland Current and the Greenland Arctic Water assemblages. They show a pronounced

southward shift in the maximum loading of the Marginal Ice Zone and the East-West Greenland Current

factors (Supplementary Table 1).  These samples also show high communalities, except for samples 173 and

178. The same assemblages dominate core SL 170, as shown in Supplementary Fig. 2.

Supplementary Note 2 | Comparison of modern and downcore diatom

assemblages

In order to assess the similarity between modern surface sediment and downcore assemblages, we

compared the relative abundances of the 14 most common species in core SL 170 (Supplementary Fig. 3)

with the relative abundances of those 14 species in the 12 surface samples from Baffin Bay included in the

North Atlantic calibration data set (Supplementary Fig. 4). In the surface samples these 14 species compose

82.4-96.2% (avg. 89.2%) of the total counts per sample indicating that the species composition has remained

largely the same from deglaciation to modern day and only the relative abundances of the species have

changed. The comparison between these two diatom records shows that the dominating species

Thalassiosira antarctica var. borealis spore and Fragilariopsis oceanica have very similar abundances in the

modern and downcore records. The same applies to most of the 14 species, with a few notable differences:

Coscinodiscus marginatus is clearly more abundant in the downcore record than in modern samples, whereas

Actinocyclus curvatulus, Thalassiosira gravida and Thalassiosira trifulta are  more common in  the modern

data set compared to downcore data.
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Supplementary Note 3 | Chronology

Marine radiocarbon chronologies at high latitudes have uncertainties which are largely related to the poor

constraining of the local 14C reservoir correction age (ΔR) through times. Here we have applied a ΔR age of

140±35 years4 that has been estimated from historical (pre-bomb) samples used in several studies in the

Disko Bay region5-11. Previous marine studies from Baffin Bay have applied ΔR ages ranging from 0 years12, 13

up to 400 years14. Due to the wide range of previously used ΔR ages and the significant impact the applied

ΔR  can  have  on  the  chronology,  we  have  run  several  age-depth  models  varying  only  the  ΔR  age

(Supplementary Fig. 5) and varying the ΔR age within the YD period (Supplementary Fig. 6). In addition to the

chronology used in this study, we created five age-depth models using constant ΔR ages of 0±0 years,

200±100 years, 400±100 years, 1000±100 years and variable ΔR values between planktonic foraminifera

(140±35 years) and benthic foraminifera (400±50 years). Further, we created three age-depth models where

ΔR is set at 140±35 years for the early Holocene and for the Bølling-Allerød period, and where it varies within

the YD (200±100 years,  400±100 years  and 1000±100 years).  The influence of  the varying ΔR ages  in  the

created models was assessed against the aSST-record and against the timing of the detrital carbonate layers

in core SL 17015. In addition to the detrital carbonate events, no independent time markers, such as tephras,

were found in the core in order to test the reservoir effect. On the other hand, tephras found in high-latitude

marine sediment cores around Greenland are often considered to be ice rafted after being stored in glacier

ice for an extended time and thus cannot be considered to represent primary atmospheric fallout of tephras6,

16, 17. Despite the lack of alternative data sources to constrain ΔR, Jackson et al.15 pointed out that the

difference between the 14C ages of planktonic and benthic foraminifera from the same sample depths (74-76

cm and 399-402 cm) suggest that the offset between surface and deeper water is not larger than a few

centuries (127-347 years).

Varying the constant ΔR correction age has a clear impact on the chronology changing the inferred ages by

several hundred years (Supplementary Fig. 5 and Supplementary Table 2). As expected, only setting the ΔR

to 0±0 years shifts our chronology towards slightly older ages, whereas for all the other used ΔR values, the

opposite is true (Supplementary Fig. 5). However, the fact that our inferred events become more recent as

we increase the ΔR age does not change the main results and interpretations presented in this study, since

the onset  of  the aSST increase (13.4  kyr  BP)  still  remains  within  the boundaries  of  the uncertainty  (95 %

confidence interval) of the used chronology. It is also noteworthy that for all the chronologies constructed

using the range of ΔR values of 0±0 years, 200±100 years, 400±100 years or the variable ΔR, the YD interval

in the study area still shows warmer aSSTs (Supplementary Fig. 5). A substantial change in the interpretation

of the presented results would have required the application of a much larger ΔR of 1000±100 years. The

chronology based on the ΔR of 1000±100 years shows the initial warming of the surface waters occurring

relatively late at ca. 12.5 kyr BP and the warm aSST period mainly post-dates the YD interval (Supplementary
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Fig. 5). Moreover, the very high ΔR age shifts the timing of the Baffin Bay Detrital Carbonate events BBDC0

and BBDC1 in the core. These detrital carbonate rich layers are linked with the North Atlantic Heinrich

events18 which are associated with massive meltwater and iceberg discharge19-22. Based on our chosen

chronology (with a ΔR of 140±35 years), the BBDC-events in core SL 170 have a timing of ca. 14.2-13.7 kyr BP

and ca. 12.7-11 kyr BP and are found to be synchronous across the Baffin Bay15. The timing of these layers

based on our chosen age model corresponds well with previously identified BBDC119-22 and BBDC06, 21-24

events. The use of the ΔR = 1000±100 years would therefore yield a significant offset in the timing of the

BBDC-events in SL 170 relative to the previously identified larger scale BBDC-events. Interpreting the older

DC-layer as a signature of the BBDC0 event would have required applying an even higher value of ΔR, which

in turn would then have shifted the younger DC-layer well into the Holocene where it would post-date the

main deglaciation in the Disko Bay region25, 26. We thus conclude that, for the area and the time period

considered, the use of very high ΔR values (1000±100 years) is not supported by the available data.

Varying  the  ΔR  correction  age  only  for  the  YD  period  while  using  the  ΔR  of  140±35  years  for  the  early

Holocene and for the Bølling-Allerød period does not change the interpretations of our results. The warmer

sea  surface  temperatures  still  occur  within  the  YD;  even  in  the  most  extreme  (ΔR  =  1000  years±100)

experiment only the end of the warmer sequence is shifted into the early Holocene (Supplementary Fig. 6).

The rapid advance and collapse of the Jakobshavn Isbræ would still occur under warmer ocean conditions.

Increasing the ΔR age up to 1000 years for the YD period causes age reversals at the transitions between the

time periods, thus using the combination of the reservoir corrections 140±35 years and 1000±100 years can

be rejected.

We postulate that the radiocarbon chronology presented here is solid and reliable based on the following

points: (1) the duplicate samples from the same sample interval resulted in similar ages (Supplementary Table

2), (2) planktonic and benthic foraminifera ages from the same sample agree relatively well with each other,

i.e. the offset is not more than few centuries (Supplementary Table 2), (3) the application of the larger ΔR

age, the variable ΔR ages or the varying  ΔR ages within the YD period do not significantly shift the timing of

the warmer aSST interval discussed in this study, and (4) the presence of the detrital carbonate layers

consolidates the SL 170 radiocarbon chronology by acting as an independent time marker and establishing

the link to other marine sediment cores in Baffin Bay.
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Supplementary Figure 1 | The geographical distribution of the derived factor loadings based on the modern
calibration data set1. Colors represent factor loadings (>0.1=blue, >0.3=green and >0.7=red) for each factor
assemblage; (a) the Greenland Arctic Water assemblage, (b) the North Atlantic Current assemblage, (c) the
Subarctic Water assemblage, (d) the Norwegian Atlantic Current assemblage, (e) the Marginal Ice Zone
assemblage, (f) the Arctic Water assemblage and (g) the East-West Greenland Current assemblage and (h)
the Transitional Water assemblage. Some of the factor assemblages in this figure are presented according to
the names and numbering in Andersen et al.2.
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Supplementary Figure 2 | Factor loadings for core SL 170. Factor assemblages from the top; the Marginal
Ice Zone, the Arctic Water, the Greenland Arctic Water, the East-West Greenland Current, the Transitional
Water, the Subarctic Water, the North-Atlantic Current, the Norwegian Atlantic Current and communalities.
Factors are scaled differently to make the smaller variations detectable. The assemblages are named after
their relation to modern hydrography in Andersen et al.2 with the exception of the Marginal Ice Zone
assemblage that was re-named from its original name Sea Ice assemblage to better reflect the ecology of this
group. The applied analysis resulted in high communalities (0.85-0.97, 0.91 on average) on the derived
VARIMAX factor scores, which points to a good skill of the modern calibration data set for inferring the past
hydrographic variations in the area in terms of the modern distribution of surface water masses in the
northern North Atlantic.
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Supplementary Figure 3 | Relative abundances of the 14 most common diatom species (>3% in at least one
sample) in core SL 170 including diatom concentrations and aSSTs. In total 40 diatom species were found in
the record. The 14 most common species presented in the figure comprise 93.6-100 % (avg. 98.3%) of the
total counts per sample. Additional three samples were analysed below the studied interval in order to
crudely assess sea surface conditions prior to the time period this study focuses on. These samples represent
the ages 15, 16 and 17 kyr BP based on our chronology. Reconstructed aSSTs for these samples are 3.4°C,
3.6°C and 3.5°C respectively, suggesting colder surface conditions prior to Younger Dryas.
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Supplementary Figure 4 | Relative abundances of the 14 most common diatom species found in core SL
170 in 12 surface sediment samples from the Baffin Bay region (65-75°N).
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Supplementary Figure 5 | aSST record and the timing of the detrital carbonate events (BBDC0 and BBDC1)15

plotted using different age-depth models. All models are derived by applying identical settings in the Bacon
program27 varying only the local reservoir correction age (ΔR). Age-depth models from bottom upwards; (1)
ΔR=140±35 years (used in this study), (2) ΔR=0±0 years, (3) ΔR=200±100 years, (4) ΔR=400±100 years, (5)
ΔR=variable (140±35 years for planktic foraminifera and mollusk fragments and 400±50 years for benthic
foraminifera) and (6) ΔR=1000±100 years. The Younger Dryas period (12.9-11.7 kyr BP28) is marked with
yellow shading.



9

Supplementary Figure 6 | The aSST record and the timing of the detrital carbonate events (BBDC0 and
BBDC1)15 plotted using different age-depth models. All models are derived by applying identical settings in
the Bacon program27 varying only the local reservoir correction age (ΔR) within the YD period, while using
the ΔR of  140±35 years  for  the other  periods.  Age-depth models  from the bottom upwards;  (1)  constant
ΔR=140±35 years (used in this study), (2) ΔR=200±100 years for the YD period, (3) ΔR=400±100 years for the
YD period, (4) ΔR=1000±100 years for the YD period. The Younger Dryas period (12.9-11.7 kyr BP28) is marked
with yellow shading.
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Supplementary Table 1 | Factor loading and communalities for diatom assemblages in 12 surface sediment
samples from the Baffin Bay region within 65-75°N1.

Supplementary Table 2 | The influence of ΔR correction ages on the chronology used in this study.

Surface
sample
num.

Lat. Lon.
Greenland

Arctic
Water

North
Atlantic
Current

Subarctic
Water

Norwegian
Atlantic
Current

Marginal Ice
Zone

Arctic
Water

East-West
Greenland

Current

Transitional
Water Communality

175 66.00 -60.50 0.13 -0.01 0.05 0.05 0.82 0.33 -0.05 -0.12 0.82
174 68.23 -57.62 0.14 0.01 0 0.03 0.28 0.8 0.42 0.18 0.95
181 68.53 -68.33 0.24 0.01 0.09 0.04 0.21 0.92 0.08 0 0.97
164 68.67 -60.00 0.2 -0.01 0.11 0.07 0.3 0.86 0.15 -0.05 0.91
180 68.84 -66.27 0.23 0 0.11 0.05 0.55 0.75 0.1 -0.03 0.94
177 68.97 -59.57 0.2 0 0.08 0.06 0.14 0.92 0.1 -0.03 0.92
165 70.46 -64.66 0.29 0 0.06 0.05 0.16 0.88 -0.03 -0.06 0.89
179 71.43 -70.44 0.17 0.01 0.03 0 0.26 0.93 0.12 0.1 0.98
173 72.41 -67.72 0.3 -0.01 0.07 0.09 0.05 0.72 -0.11 -0.11 0.64
178 72.51 -61.96 0.19 -0.02 0.11 0.12 0.06 0.69 0.05 -0.17 0.57
171 74.02 -77.12 0.1 0.01 -0.01 -0.01 0.87 0.45 0.08 0.07 0.97
172 74.09 -78.72 0.09 0.01 0 -0.01 0.93 0.31 0.06 0.03 0.98

Reservoir
correction

(ΔR)
0±0 200±100 400±100 1000±100

Variable
(p=140±35 &
b=400±50)

Avg. shift (yrs) 174 94 325 1081 226

Age range (yrs) 118-286 0-209 247-415 872-1238 5-402
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