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S1 Full model domain10

Fig. S1 GSM input present-day bed topography for the full model domain. The black contour line shows
the present-day sea level (coastline) used in the GSM. Note the change in the color bar step at 0 km.

S2 Revised ice-rafted debris volume estimates11

The Heinrich Layer thickness estimates in this study are based on Table 1 in [1]. The12

thickness estimates can vary significantly between different studies, even when examining13

the same layer in the same core. The causes of such differences are multifaceted but are14

generally related to the definition of a Heinrich Layer and the methods used. For example,15

Heinrich Layer 2 in core CH69-K09 (lat = 41.75◦N, lon = 47.35◦W) has sediment thickness16

estimates of 3 and 62 cm [1, and references therein].17

In a first step, we replace duplicate entries with the average sediment thickness (32.5 cm in18

the above case). We then remove all cores that do not provide a sediment thickness estimate19

for any of the 6 Heinrich Layers (note that the data includes 0 cm thickness estimates).20

Finally, we calculate the mean sediment thickness (dsed,mean) in all remaining cores (ignoring21

Heinrich Layers for which no thickness estimate is available). However, we also calculate a22

sediment volume estimate for each Heinrich Layer individually.23

While we do not consider the above difference of 59 cm to be representative of the general24

uncertainty of Heinrich Layer thickness estimates (for the same layer and core), differences25

of 5 to 10 cm occur frequently [1, and references therein]. To incorporate this uncertainty26

and provide lower/upper bounds, we use the minimum/maximum sediment layer thickness27

in each core and further subtract/add 10 cm (dsed,min/dsed,max). However, we ensure the28

sediment thickness is at least 1 cm (min [dsed,mean] = 1.5 cm).29

To estimate the total sediment volume transported during a HE, we interpolate the30

sediment thickness between the core locations. The interpolation grid covers the area between31

37.8◦N to 61.5◦N and 58.7◦W to 9.5◦W (∼ min/max lat/lon core location; black box in32

Fig. 2) with a latitudinal and longitudinal increment of 0.1◦. To bound the data set and33

extract a more realistic sediment distribution, we added 8 data points with 0 cm sediment34

thickness at the minimum and maximum latitudinal extent (magenta circles in Fig. 2).35

Various different interpolation methods are available. Here we compare the piecewise-linear,36

nearest-neighbor, Clough-Tocher [all provided by the Python module SciPy version 1.5.2,37

2], and ordinary kriging [Python module PyKrige version 1.7.2, 3] interpolation schemes.38
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Negative values from the Clough-Tocher and ordinary kriging interpolation are replaced39

by 0 m sediment thickness in a post-processing step. Integrating the interpolated sediment40

thickness over the interpolation area yields the final sediment discharge volume estimate.41

Heinrich Layer sediment thickness estimates assume that all of the sediment between42

the interpreted top and bottom of a Heinrich Layer in a core is IRD. In sediment cores43

close to Hudson Strait – with the thickest Heinrich Layers – this is unlikely [4–6]. While44

the percentage of IRD during HEs is generally above 80 %, it can be as low as 40 % for45

some events and cores [Fig. 1 in 1]. Therefore, our revised IRD volume estimates are more46

accurately an upper bound for the actual IRD volume. Different methods for identifying47

and quantifying IRD [7] as well as diagenesis and dissolution after deposition – leading to48

underestimation of IRD volume – further complicate the interpretation.49

For an average Heinrich Layer, the sediment discharge volume estimates between different50

interpolation methods vary significantly (Fig. 2, S2 to S4, and Table S1). Due to large areas51

with thick sediment in 3 corners of the interpolation area (Fig. S2), the nearest-neighbor52

scheme yields the largest estimates. Piecewise-linear and ordinary kriging interpolation53

slightly reduce the estimates, but the Clough-Tocher method returns the smallest estimates.54

Overall, the sediment discharge volume estimates (based on mean, minimum, and maximum55

sediment thickness estimates) vary between 187 and 2078 km3, with a mean of 981±699 km356

(± indicates the standard deviation, Table S1).57

Table S1 Revised IRD volume estimates for an average and individual Heinrich Layers using
different interpolation methods. The average, minimum, and maximum estimates are based on
the sediment thickness estimates dsed,mean, dsed,min, and dsed,max, respectively. The sediment
distributions for dsed,mean are shown in Fig. 2, and S2 to S4 for the Clough-Tocher,
nearest-neighbor, piecewise-linear, and ordinary kriging interpolation method, respectively.

IRD estimate [km3] Clough-Tocher nearest-neighbor piecewise-linear ordinary kriging

average 753 939 800 916
min 187 226 212 216
max 1646 2078 1732 2071

Heinrich Layer 1 930 952 793 936
Heinrich Layer 2 1325 1268 1089 1255
Heinrich Layer 3 312 464 291 709
Heinrich Layer 4 725 1068 718 1143
Heinrich Layer 5 453 613 485 607
Heinrich Layer 6 199 281 139 173

When using the Clough-Tocher interpolation scheme, the estimates for individual HEs58

vary between 199 km3 for Heinrich Layer 6 and 1325 km3 for Heinrich Layer 2 (Table S1).59

In contrast to the results for an average Heinrich Layer, the ordinary kriging and nearest-60

neighbor methods lead to smaller estimates for Heinrich Layer 2 (1255 km3 and 1268 km3,61

respectively), indicating large differences in sediment discharge volume estimates of individ-62

ual Heinrich Layers between interpolation methods. The piecewise-linear interpolation yields63

the overall smallest estimate of 139 km3 (Heinrich Layer 6) and a maximum of 1089 km3 for64

Heinrich Layer 2. Analyzing each Heinrich Layer separately can lead to smaller estimates65

than the ones based on the minimum estimates for an average Heinrich Layer because not66

all cores provide a sediment thickness estimate for each layer (e.g., only ∼ 19 % of the 3667

cores provide estimates for Heinrich Layer 6).68
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Fig. S2 Sediment thickness distribution based on the nearest-neighbor interpolation. Otherwise as Fig. 2.

Longitude

La
tit

ud
e

60°W 50°W 40°W 30°W 20°W 10°W35°N

40°N

45°N

50°N

55°N

60°N

0

6

12

18

24

30

45

60

Se
di

m
en

t t
hi

ck
ne

ss
 [c

m
]

Fig. S3 Sediment thickness distribution based on the piecewise-linear interpolation. Otherwise as Fig. 2.
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Fig. S4 Sediment thickness distribution based on the ordinary kriging interpolation. Otherwise as Fig. 2.

S3 Correlation between freshwater and sediment flux69
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Fig. S5 Correlation between the Hudson Strait grounding line (GL) freshwater and sediment flux for all
HEsed (orange circles; 163 events) and HEice (blue squares; 126 events) across the 21 reference ensemble
members. The orange/blue line and shaded area show the best fit and its standard deviation.
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S4 Englacial sediment density70

Fig. S6 Englacial sediment concentrations within 3 different layers of the sediment model. The thick
lines represent the reference ensemble mean of the different layers. The shaded areas mark the reference
ensemble minimum and maximum of the corresponding layer. L0 and L9 represent the bottom and top
layers, respectively. The second numbers denote the height of the center of each layer. The locations of the
sediment stations are shown in Fig. S14.
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S5 Increased sediment deposition near the ice sheet71

grounding line72

Fig. S7 Sediment thickness, basal water thickness, basal temperature with respect to the pressure melting
point, and effective pressure for reference ensemble member 15 at 20 kyr BP. The initial sediment thickness
is 20 m. The magenta and black contours show the grounding line and the present-day sea level (coastline)
used in the GSM, respectively.
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S6 Time series smoothing73

Fig. S8 Time series of reference ensemble member 19. The orange lines represent the time series used
throughout this study (smoothed with 1 kyr running mean). The blue lines show the original GSM output
(no smoothing). The shaded gray areas and black numbers mark the Hudson Strait HEsed identified by the
automated detection algorithm (Methods). The ice and sediment fluxes shown represent the respective flux
across the grounding line (GL) within the corresponding areas in Fig. 4. The Hudson Strait warm-based
area and ice volume are calculated within the Hudson Strait mask (Fig. 4).
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S7 Sediment distribution74

S7.1 Initial sediment distribution75

A source of uncertainty when determining the sediment discharge volume during HEs is the76

poorly constrained sediment distribution across North America. Even for present-day, the77

sediment thickness estimates in, e.g., the Hudson Bay vary between < 5 and > 1500 m [e.g.,78

Fig. 3 in 8]. Since the North American sediment distribution during the last interglacial79

(GSM initialization time) is even less constrained, we examine the effect of various uniform80

sediment distributions with an initial sediment thickness of dsed,in = [0, 10, 20, 30, 40] m.81

Furthermore, two present-day sediment distributions (dsed,PDlow and dsed,PDhigh in Fig. S9)82

are used to bound model results within published estimates. While not necessarily represent-83

ing unconsolidated deformable sediment, we use dsed,PDhigh [9] as a maximum endmember84

scenario. Similarly, we use the sediment distribution based on the sediment cover map of85

[10, dsed,PDlow = 100 m · (sediment cover)5; 0 ≤ sediment cover ≤ 1] as a minimum endmem-86

ber scenario. Except for isostatic adjustment due to replacing bedrock with sediment, the87

different initial sediment distributions retain the initial GSM topography (Fig. S1).88

Fig. S9 Present-day endmember scenario sediment thickness distributions based on the sediment cover map
of [10, panel a; dsed,PDlow = 100 m · (sediment cover)5; 0 ≤ sediment cover ≤ 1] and [9, panel b]. The black
contour line shows the present-day sea level (coastline) used in the GSM. To prevent ice sheet growth over
Greenland, the landmask in the corresponding area has been set to below sea level aside from a northwest
Greenland stub to enable ice growth across Nares Strait.

In general, a thicker initial subglacial sediment thickness increases the ensemble mean89

englacial sediment thickness in Hudson Strait (Fig. S10a). However, the differences in mean90

englacial sediment thickness decrease with increasing initial sediment thickness. Due to the91

continuous evolution of the northeast American sediment distribution (e.g., Fig. S11), the92

variance in englacial sediment thickness across the ensemble increases, at times leading to93

overlapping mean englacial sediment thicknesses (60 to 40 kyr BP for dsed,in = 20 and 40 m94

in Fig. S10a). The ensemble mean Hudson Strait subglacial sediment thickness shows a95

similar and continuous increase over time for all initial sediment thicknesses (Fig. S10b).96

Changes in ensemble ice and sediment flux characteristics due to different initial sediment97

thicknesses (shown for HEice and HEsed in Fig. S12 and S13, respectively) are consid-98

ered numerically significant when they exceed the Minimum Numerical Error Estimates99

(MNEEs). MNEEs are determined for all ice and sediment flux characteristics based on100

their percentage difference between reference ensemble members and model runs with101

stricter numerical convergence thresholds [but otherwise the same parameters and model102
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Fig. S10 Ensemble mean Hudson Strait englacial (a) and subglacial sediment thickness (b) for various
uniform initial sediment thicknesses dsed,in. The thick lines represent the mean of the different ensembles
(model setups). The shaded areas mark the minimum and maximum of the corresponding ensemble. The
Hudson Strait area considered is outlined in Fig. 4. The time series are plotted without the 1 kyr running
mean smoothing.

Fig. S11 Sediment thickness distribution across the eastern North American continent for reference ensem-
ble member 19 in meters shown at different time steps. The initial sediment thickness is 20 m. The magenta
and black contours show the grounding line and the present-day sea level (coastline) used in the GSM,
respectively.

setup; 11, 12]. Differences smaller than the MNEEs are considered numerically insignificant.103

However, that does not necessarily mean the differences have no physical relevance.104
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Fig. S12 Percentage differences in HEice ice and sediment flux characteristics compared to the GSM
reference ensemble (dsed,in = 20 m). The shaded regions represent the MNEEs. HS sed discharge and HS
ice discharge represent the sediment and ice discharge volume across the Hudson Strait (HS) grounding line
during an HEice, respectively. The different colors provide visual alignment of the individual comparison
ensembles (model setups). The stars and horizontal bars are the ensemble mean percentage differences and
standard deviations, respectively. The three numbers between the first and second column show the number
of crashed model runs, the number of model runs without an HEice, and the number of model runs with only
one HEice in the comparison ensemble. The x-axes are logarithmic. The comparison ensembles, from top to
bottom, are: dsed,in = [0, 10, 30, 40] m, present-day sediment distribution based on the sediment cover map

of [10, Fig. S9a], and average geothermal heat flux in Hudson Bay and Hudson Strait GHFave = 15 mW
m2

[dsed,in = 20 m; 12]. Note that dsed,in experiments with GHFave = 15 mW
m2 lead to similar results (Fig. S19).

Except for the Hudson Strait ice discharge volume, the changes in HEice ice and sed-105

iment flux characteristics due to different initial sediment thicknesses are generally within106

the MNEEs (Fig. S12). Considering the standard deviations, the HEice characteristics are107

not significantly affected by the initial sediment distribution. Similarly, the HEsed ice and108

sediment flux characteristics are not significantly affected by different initial sediment thick-109

ness distributions (Fig. S13). Note that all model runs with dsed,PDhigh (Fig. S9b) crashed110

and the results are, therefore, not shown in Fig. S12 and S13. Based on the minor effects111

of the initial sediment thickness and the large uncertainties involved, we used the ensemble112

with medium uniform initial sediment thickness dsed,in = 20 m as our reference ensemble.113
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Fig. S13 Percentage differences in HEsed ice and sediment flux characteristics compared to the reference
ensemble (dsed,in = 20 m). Otherwise as Fig. S12. Note that dsed,in experiments with GHFave = 15 mW

m2

lead to similar results (Fig. S20).
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S7.2 Northeast American sediment distribution114

The present-day sediment distribution in the GSM model runs is generally within the bounds115

set by literature estimates [e.g., compare Fig. S11 and Fig. 3 in 8]. However, due to the large116

uncertainties associated with the present-day sediment distribution (differences > 1500 m),117

a more precise/detailed validation of the spatial distribution is currently not possible.118

Due to sediment production by abrasion and quarrying as well as sub- and englacial sedi-119

ment transport, the northeast American sediment distribution evolves continuously over the120

last glacial cycle. The sediment thickness on topographic highs remains relatively unchanged121

due to the generally low basal temperatures (lack of sedimentary processes under cold-based122

ice, e.g., Fig. S11). The largest differences occur within warm-based topographic troughs123

and along the ice sheet margin, where effective pressures are low and basal temperatures124

high (Eqs. 4 and 5).125

The Hudson Bay and the catchment basins of other ice streams generally experience126

a decrease in subglacial sediment thickness (e.g., Fig. S11). Due to the prevailing basal127

water thickness, effective pressure, and basal melt rate in these areas, sediment entrainment128

and transport out of the region outweigh sediment production and melt-out (Fig. S7). The129

removed subglacial sediment then accumulates further downstream in the Hudson Strait,130

Cumberland Sound, and Boothia ice streams as well as along the Canadian coast.131

Depending on the reference ensemble member in question, the sediment thickness at the132

Hudson Strait mouth can exceed 2 km by the end of the model run, which is within the large133

bounds provided by the published estimates. While coupling the GSM to an ocean-iceberg134

model is beyond the scope of this study, it would decrease the amount of locally deposited135

sediment along the ice sheet margin by distributing it across the North Atlantic.136

S7.3 Englacial sediment distribution137

On the modeling side, a key challenge for improving the understanding of HEs is that138

processes related to sediment erosion, entrainment, and deposition, as well as iceberg melt139

processes, are generally highly parameterized in numerical models, involving large parametric140

uncertainties [e.g., 8, 13, 14]. For example, there is no consensus on the englacial sediment141

distribution, including the limits of englacial sediment thickness terrestrial ice can transport.142

The maximum sediment thickness in a frozen-fringe model is 15 m [13]. In contrast, results143

of a coupled ocean-iceberg model indicate that icebergs with an isolated basal sediment layer144

cannot reproduce the observed Heinrich Layer distribution, even when considering capsized145

icebergs [14]. The authors conclude that sediment needs to be distributed throughout the146

entire volume of a 260 m thick iceberg to capture the sediment distribution pattern of a147

Heinrich Layer.148

Here, we examine the sediment distribution within the ice column for 8 diagnostic loca-149

tions along and across the Hudson Strait ice stream (Fig. S14). In general, the englacial150

sediment thickness during the last glacial cycle increases until deglaciation (Fig. S6). The151

sediment concentration is highest in the basal layer and continuously decreases towards152

higher layers. However, due to the limited total englacial sediment height in the model (23 m,153

Eq. 1), sediment can accumulate in the uppermost layer, and the concentration, at times,154

can then be higher than that of some lower layers.155

During the initial ice sheet growth (first ∼ 20 kyr BP of the model runs), the Hud-156

son Strait ice stream (warm-based area and flow initiation) propagates from Hudson Strait157

mouth further upstream (e.g., Fig. S15). Therefore, sediment stations located further158

upstream show a delayed increase in englacial sediment concentration (from Hudson Strait159
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Fig. S14 Modeled output fields for reference ensemble member 12, all at 20 kyr BP. Sediment thickness (a),
basal temperature with respect to the pressure melting point (b), West to East englacial sediment flux (c),
and North to South englacial sediment flux (d). The initial sediment thickness is 20 m. The black asterisks
mark the sediment stations for which the englacial sediment concentration is examined (Fig. S6 and S16):
Hudson Bay (HB), Foxe Basin (FB), Hudson Strait West (HSW), Hudson Strait (HS), Ungava Bay (UB),
Hudson Strait East (HSE), Hudson Strait South (HSS), Hudson Strait North (HSN). The magenta and black
contours show the grounding line and the present-day sea level (coastline) used in the GSM, respectively.

East to Hudson Strait and then Hudson Strait West; Fig. S16a). As time progresses, sedi-160

ment entrainment is eventually balanced by englacial sediment transport and deposition due161

to sediment meltout (increased basal melt rate within ice stream). The englacial sediment162

concentration in the basal layer (0.5 m center height) generally stays between 20 and 25 %163

within the ice stream (Fig. S16a). Similarly, there is limited cross-flow variation of sediment164

concentration (Hudson Strait North, Hudson Strait, and Hudson Strait South in Fig. S16b).165

Closer to the catchment region, the englacial sediment concentration in the basal layer166

is higher for the Foxe Basin outlet than for the Hudson Bay outlet (Fig. S16a). The Hudson167

Bay station, located in a narrow trough, is generally near the margin of the warm-based168

area (Fig. S14b). Depending on the reference ensemble member and time in question, the169

Hudson Bay station does not experience continuous sediment entrainment (sediment entrain-170

ment over cold-based areas [e.g., 13] is not yet included in the GSM). Conversely, the Foxe171

Basin station is situated well within the warm-based area, enabling continuous sediment172

entrainment and increased englacial sediment concentrations.173

Overall, the englacial sediment concentration is highest within the basal layer (up to174

60 %) and reduces significantly further up (Fig. S6). The top layer (20.9 m center height) has175

generally < 5 %. The englacial sediment distribution modeled in the GSM is consistent with176

sediment thickness and concentration studies [up to 20 m and 60 %, but the observed basal177

layers are extremely complex and variable, 15–18]. A constant 4 % sediment concentration178

throughout the whole ice column (or iceberg), as, e.g., postulated by [14], is very unlikely.179

Better constraints on the present-day sediment discharge out of ice streams with comparable180

glaciological conditions and high-quality data of the sediment distribution within icebergs181

are required to improve sediment flux estimates during HEs.182
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Fig. S15 Basal ice speed
[
m yr−1

]
across the eastern North American continent for reference ensemble

member 3 shown at different time steps. The magenta asterisks mark the sediment stations for which the
englacial sediment concentration is examined (Fig. S14). The magenta and black contours show the grounding
line and the present-day sea level (coastline) used in the GSM, respectively.
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Fig. S16 Englacial sediment concentrations within the bottom layer (L0, 0.5 m center height) for sediment
stations along (a) and across the Hudson Strait ice stream (b). All lines represent the reference ensemble
mean per station. The exact locations of the sediment stations are shown in Fig. S14.
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S8 Sediment discharge from northeast American ice183

streams184

As Paleozoic carbonate is widespread in eastern Canada and ice streams can draw sediments185

from the same sedimentary basin (e.g., Hudson Strait and Cumberland Sound ice stream in186

Fig. S14c,d), we examine the sediment discharge volume of the Hudson Strait, Cumberland187

Sound, and Boothia ice stream during identified Hudson Strait HEsed. Across the reference188

ensemble, the Hudson Strait sediment discharge volume (394 ± 134 km3) is an order of189

magnitude larger than the Cumberland Sound and Boothia sediment discharge volume (34±190

27 km3 and 53± 23 km3, respectively; Table S2).191

Synchronized sediment flux peaks across the grounding line of the Hudson Strait, Cum-192

berland Sound, and Boothia ice stream, as previously postulated for surges of the Mackenzie193

and Hudson ice stream [19], are scarce and show no indication of an interconnected system194

(e.g., Fig. S17b,d,f). The rare synchronous sediment flux peaks (e.g., sHE6 for Hudson Strait195

and Boothia ice stream in Fig. S17b,f) are, therefore, likely a coincidence.196

Fig. S17 Time series of reference ensemble member 6. Otherwise as Fig. S8.
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S9 Ice and sediment flux characteristics for a lower197

geothermal heat flux198

As discussed in detail in [12], a lower geothermal heat flux (GHF) leads to the classic199

binge-purge surge pattern of the Hudson Strait ice stream (e.g., Fig. S18a). Since neither a200

near continuous ice stream with pre-Heinrich Event shutdowns nor the classic binge-purge201

mechanism can be ruled out, we also examine the ice and sediment flux characteristics for202

a lower GHF (average GHF in Hudson Bay and Hudson Strait GHFave = 15 mW
m2 , default203

is GHFave ≈ 70 mW
m2 ). The differences in ice and sediment flux characteristics are generally204

within the MNEEs (Figs. S12 and S13) and as for the default GHF, different initial sediment205

thicknesses have generally no significant effect on the ice and sediment flux characteristics206

(Table S2; Figs. S19 and S20)207

Fig. S18 Time series of reference ensemble member 1 (GHFave ≈ 70 mW
m2 ) and a model run with lower GHF

in the Hudson Strait and Hudson Bay (GHFave = 15 mW
m2 ). The Hudson Strait HEsed are not highlighted

for clarity. Otherwise as Fig. S8.
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Table S2 HEsed ice and sediment flux characteristics of the GSM reference ensemble compared to an
ensemble with a lower geothermal heat flux in the Hudson Bay/Hudson Strait [12] and published estimates
(all between 100 kyr BP and 10 kyr BP). The HEsed characteristics are presented as mean ± standard
deviation across all ensemble members.

Metric reference ensemble GHFave = 15 mW
m2 ensemble literature estimates

number of HEsed 7.8± 2.7 8.4± 4.7 6 to 10 [Table 6.3 in 20]
period [kyr] 8.2± 6.9 9.2± 5.1 4 to 15, mean= 8.0± 2.7 [Table 6.3 in 20]
duration [kyr] 1.6± 0.3 1.6± 0.3 0.2 to 2.3 [1]

Hudson Strait ice discharge volume [104 km3] 31± 17 28± 16 -
Cumberland Sound ice discharge volume
[104 km3]

3± 2 2± 1 -

Boothia ice discharge volume [104 km3] 4± 3 4± 2 -

total ice discharge volume [104 km3] ∼ 38 ∼ 34 3 to 946, , median= 75 [Table 1 in 21]

Hudson Strait sediment discharge volume
[km3]

396± 134 421± 174 -

Cumberland Sound sediment discharge vol-
ume [km3]

34± 27 17± 9 -

Boothia sediment discharge volume [km3] 53± 23 41± 18 -

total sediment discharge volume [km3] ∼ 483 ∼ 479 139 to 2078, average HE: 852± 78 (this study)
100 to 400 [1]

Fig. S19 Percentage differences in HEice ice and sediment flux characteristics compared to the GHFave =
15 mW

m2 ensemble (uniform initial sediment thickness dsed,in = 20 m). All experiments, including the shown

MNEEs, also use GHFave = 15 mW
m2 [12]. The comparison ensembles (model setups), from top to bottom,

are: dsed,in = [0, 10, 30, 40] m. 6 (out of 21) GHFave = 15 mW
m2 ensemble members crashed and 3 members

do not show HEice. The corresponding parameter vectors were not considered for the statistics shown here.
Otherwise as Fig. S12.
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Fig. S20 Percentage differences in HEsed ice and sediment flux characteristics compared to the GHFave =
15 mW

m2 ensemble (uniform initial sediment thickness dsed,in = 20 m). All experiments, including the shown

MNEEs, also use GHFave = 15 mW
m2 [12]. 6 (out of 21) GHFave = 15 mW

m2 ensemble members crashed and
3 members do not show HEice. The corresponding parameter vectors were not considered for the statistics
shown here. Otherwise as Fig. S13.
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S10 Effect of different relative heights in peak208

prominence algorithm209

Table S3 Comparison of HEice ice and sediment flux characteristics (mean ± standard deviation)
between 100 kyr BP and 10 kyr BP for the reference ensemble when using different relative heights Hrel in
the peak prominence algorithm.

HEice Hrel = 0.25 Hrel = 0.50 (reference) Hrel = 0.75

number of events 6.8± 3.1 6.0± 3.1 3.3±2.3
period [kyr] 8.1± 3.6 7.5± 3.0 10.2± 6.2
duration [kyr] 1.0± 0.2 1.6± 0.3 1.9± 0.3

ice discharge volume [104 km3] 25± 8 40± 16 47± 18
freshwater flux [mSv] 9± 4 8± 4 8± 4

sediment discharge volume [km3] 257± 107 447± 182 560± 300

Table S4 Comparison of HEsed ice and sediment flux characteristics (mean ± standard deviation)
between 100 kyr BP and 10 kyr BP for the reference ensemble when using different relative heights Hrel in
the peak prominence algorithm.

HEsed Hrel = 0.25 Hrel = 0.50 (reference) Hrel = 0.75

number of events 5.9± 2.3 7.8± 2.7 5.6± 2.1
period [kyr] 9.8± 7.1 8.2± 6.9 9.8± 5.8
duration [kyr] 1.0± 0.1 1.6± 0.3 1.8± 0.4

ice discharge volume [104 km3] 21± 7 31± 17 33± 17
freshwater flux [mSv] 7± 3 6± 3 6± 3

sediment discharge volume [km3] 316± 89 396± 134 409± 143
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