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Figure S1. The modified surficial material units used in the models. The Surficial geology of Canada map
includes 25 material units (Geological Survey of Canada, 2014). Glaciomarine nearshore (Gmn) and
glaciomarine offshore (GMo) units were combined with Marine units (Mn; Mo). The Quaternary volcanic rocks
(V) unit was combined with the bedrock undifferentiated (R) unit. Hummocky terrain (i.e. controlled moraines,
Evans (2009)) from the Glacial map of Canada (Prest et al., 1968) were overlaid onto the revised units. This was
necessary because the Till hummocky (Th) and Till moraine (Tm) units on the Surficial geology of Canada map
generally underestimate the extent of thicker hummocky till and till moraines that are known to include buried
glacier ice.

Shield-derived tills in Canada are typically coarse-grained, whereas those derived from sedimentary
rock include higher silt and clay fractions (Fulton, 1989). Thus, till units were differentiated based on the source
bedrock to better constrain glacial deposit grain size, which is important for ground ice formation and
preservation. Rock types from The Geological map of Canada (Wheeler et al., 1996) were classified as hard (e.g.,
metamorphic, volcanic, intrusive) or soft (i.e., sedimentary). Till units underlain by hard rock were considered
to be predominantly coarse-grained with a higher fraction of sand and clasts, whereas tills overlying
sedimentary rock were considered to include a higher silt and clay content (Fulton, 1989).

In some small areas on the Glacial map of Canada (e.g., southeast Victoria Island), hummocky terrain
units are superimposed over formerly marine-inundated areas, below the regional limit of inundation. In these
few cases, the small polygons were removed to account for the melt of massive ice and icy sediment due to
inundation.



14 (17.2) ka BP

10 (11.5) ka BP 9 (10.2) ka BP

- Herb tundra

|:| Shrub and alpine tundra
- Forest tundra

El Boreal forest and all others

l:l Ice
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Figure S2. Configurations of biomes, ice, and water for the 14 time steps used in the models (modified from
Dyke et al., 2004). The leftmost numerals indicate uncalibrated '“C ages, and calibrated ages are shown in
parentheses. Time steps in the wedge ice accumulation calculation are every 1.0 *C ka from 14 *C ka BP t0 1.0
14C ka BP (Dyke et al., 2004). Each time step spans 1.2 cal ka on average. The radiocarbon years were calibrated
using CALIB 5.0.1. software (e.g., Stuiver et al., 2018).



Figure S3. Locations referred to in text.



Table S1. Initial massive ice values for surficial materials. The values represent high (50), medium (20), low (10),
and no (0) abundance.

Surficial material unit Initial value
1 HC: Hummocky Terrain (coarse) 20
2 HF: Hummocky Terrain (fine) 50
3 TvC: Till veneer (coarse) 0
4 TvF: Till veneer (fine) 0
5  TbC: Till blanket (coarse) 10
6  TbF: Till blanket (fine) 20
7 ThC: Till hummocky (coarse) 20
8  ThF: Till hummocky (fine) 50
9  TmC: Till moraine (coarse) 20
10 TmF: Till moraine (fine) 50
11 O: Organic undifferentiated 0
12 E: Eolian undifferentiated 0
13 Cv: Colluvial veneer 0
14 C: Colluvial undifferentiated 0
15 A: Alluvial undifferentiated 0
16 Ln: Lacustrine littoral and nearshore 20
17  Lo: Lacustrine offshore 0
18 Mn: Marine littoral and nearshore 0
19 Mv: Marine veneer 0
20  Mo: Marine offshore 0
21  GLn: Glaciolacustrine littoral and nearshore 0
22 GLo: Glaciolacustrine offshore 0
23  GFp: Glaciofluvial outwash plain 20
24  GFc: Glaciofluvial ice contact 20
25 Wv: Weathered regolith veneer 0
26 W: Weathered regolith undifferentiated 0
27 R: Bedrock undifferentiated 0

Notes: Massive ice is considered absent in till veneers (TvC; TvF), which are commonly mapped when
overburden is thin, discontinuous, and includes bedrock outcrops (Geological Survey of Canada, 2014).
Therefore, these deposits are likely too thin to preserve buried glacier ice, and unlikely to be underlain by
coarse-grained sediment permitting formation of intrasedimental ice. Fine-grained till moraine (TmF),
hummocky till (ThF), and hummocky terrain (HF) units are assigned high values as they are associated with ice
margins where conditions are highly favourable for the burial of basal glacier ice and the development of
intrasedimental ice (Dyke and Savelle, 2000; Evans, 2003; French and Harry, 1988; Rampton, 1988). Medium
values are assigned to fine-grained till blanket units (TbF). Equivalent coarse-grained tills (TmC, ThC, HC, and
TbC) have medium to low abundance values, as they are typically thinner and underlain by indurated bedrock.
Glaciofluvial sediments have medium massive ice values, as glacier ice may be buried by outwash deposits
(Evans, 2003). Massive ice is considered absent in lacustrine and glaciolacustrine (nearshore and offshore)
sediments and in marine sediments. Nearshore lacustrine sediments, however, have medium massive ice values.
These small units are mapped primarily near the western Arctic coast, where till in fact overlies much of the
terrain between the numerous lakes in the region. Massive ice is considered absent in colluvial deposits (C; Cv),
undifferentiated organic material (O), eolian sediments (E), weathered regolith, and bedrock, as the
environmental settings in which they accumulate are unlikely to result in the formation or preservation of
buried glacier ice or intrasedimental ice.



Table S2. Biome-modified massive ice values. HT = herb tundra, ST = shrub tundra, AT = alpine tundra, FT =
forest tundra, BF = boreal forest. The values represent high (50), medium (20), low (10), and no (0) abundance.

Surficial material unit Initial value Biome-modified values
HT ST,AT FT BF and others

1 HC: Hummocky Terrain (coarse) 20 20 20 10 5
2 HF: Hummocky Terrain (fine) 50 50 50 20 10
3 TvC: Till veneer (coarse) 0 0 0 0 0
4 TvF: Till veneer (fine) 0 0 0 0 0
5  TbC: Till blanket (coarse) 10 10 10 5 0
6  TbF: Till blanket (fine) 20 20 20 10 5
7 ThC: Till hummocky (coarse) 20 20 20 10 5
8  ThF: Till hummocky (fine) 50 50 50 20 10
9  TmC: Till moraine (coarse) 20 20 20 10 5
10 TmF: Till moraine (fine) 50 50 50 20 10
11  O: Organic undifferentiated 0 0 0 0 0
12 E: Eolian undifferentiated 0 0 0 0 0
13  Cv: Colluvial veneer 0 0 0 0 0
14  C: Colluvial undifferentiated 0 0 0 0 0
15 A: Alluvial undifferentiated 0 0 0 0 0
16 Ln: Lacustrine littoral and nearshore 20 20 20 10 5
17  Lo: Lacustrine offshore 0 0 0 0 0
18 Mn: Marine littoral and nearshore 0 0 0 0 0
19 Mv: Marine veneer 0 0 0 0 0
20  Mo: Marine offshore 0 0 0 0 0
21 GLn: Glaciolacustrine littoral and nearshore 0 0 0 0 0
22 GLo: Glaciolacustrine offshore 0 0 0 0 0
23  GFp: Glaciofluvial outwash plain 20 20 10 5 0
24  GFc: Glaciofluvial ice contact 20 20 10 5 0
25 Wv: Weathered regolith veneer 0 0 0 0 0
26 W: Weathered regolith undifferentiated 0 0 0 0 0
27 R: Bedrock undifferentiated 0 0 0 0 0

Notes: Massive ice melt during the Holocene is simulated using biome distributions at 14 time steps from 14 ka
BP to 1 ka BP (c. 17.2 to 0.9 cal ka BP) from the maps of Dyke et al. (2004). The initial massive ice values are
reduced in all surficial materials when tundra biomes transition to forest tundra. For example, the values in
fine-grained till moraine and hummaocky deposits (TbF, ThF, HF) are reduced from high values in herb, shrub,
and alpine tundra to medium values in forest tundra, and similar relative reductions occur within the other till
units. This represents the melt of massive ice during Holocene climatic changes. During this period, the active-
layer thickness increased and tree line advanced in the western Arctic. The increase in active layer thickness
lead to widespread thermokarst lake formation in northwestern Canada (Burn, 1997; Rampton, 1988). The
initial medium value in glaciofluvial outwash plain and ice contact sediments (GFp, GFc) is reduced in shrub
tundra and again in forest tundra, as the high thermal conductivity of coarse sediments would likely facilitate
permafrost thaw to significant depths. The development of massive intrasedimental ice following emergence is
considered unlikely in most marine-inundated areas. This is because in the majority of these settings, including
large areas of Victoria Island, Prince of Wales Island, western Baffin Island, and mainland areas surrounding
Coronation and Queen Maud Gulf, the retreating ice front was far from the emerging shoreline (Dyke et al.,
2004). Therefore, abundant glacial meltwater sources were not available as permafrost aggraded into newly-
exposed sediments as the sea level receded. This configuration would preclude the development of large,
pressurized aquifers resulting from porewater expulsion or glacial meltwater driven toward the permafrost
freezing front (Mackay and Dallimore, 1992; Rampton, 1988).



Table S3. Locations of massive ice identified in the literature. The list should not be considered exhaustive but
includes key publications from areas with observations. Lat/long coordinates are approximate.

Location

Buried glacier ice
Banks Island

SW Banks Island

NE Victoria Island

NE Victoria Island

SW Victoria Island

SW Victoria Island
Summer Island
Richards Island
Tuktoyaktuk Coastlands
Tuktoyaktuk Coastlands
Richards Island

Eskimo Lakes
Tuktoyaktuk Coastlands
Slave Geological Province
Yukon Coastal Plain
Yukon Coastal Plain
central Yukon

Bylot Island

Coronation Gulf

SE Baffin Island
Contowyto Lake

Massive intrasedimental ice

Tuktoyaktuk Coastlands
Richards Island
Tuktoyaktuk Coastlands
Tuktoyaktuk Coastlands
Tuktoyaktuk Coastlands
Richards Island
Richardson Mtns.
Yukon Coastal Plain
Yukon Coastal Plain

Yukon Coastal Plain

Ellesmere Island
Ellesmere Island
Unspecified origin

NE Baffin Island

Lat.

72°50'
71°43'
73°11
73°08'
71°00'
71°00'
69°42'
69°42'
69°04'
69°04'
69°06'
69°14'
69°00'
64°04'
69°34'
69°34'
64°47'
73°09'
68°25'
66°08'
66°02'

69°56'
69°42'
69°28'
69°24'
69°18'
69°13'
68°05'
69°37'
69°34'
69°03'
79°58'
79°55'

71°32'

Long.

110°00'
124°05'
113°59'
114°16'
117°00
117°00
134°15'
134°29'
134°45'
134°45'
134°36'
132°09'
133°30°
111°09'
139°01"
138°51"
138°21"
79°57"

119°35'
65°42'

111°07

128°59'
134°29'
132°37"
133°07"
132°35'
134°18'
135°39'
139°11"
138°57"
137°4T
84°28'

84°15'

79°34'

Reference

(Lakeman and England, 2012)
(French and Harry, 1988, 1990)
(Lorrain and Demeur, 1985)
(Lorrain and Demeur, 1985)
(Dyke and Savelle, 2000)
(Sharpe, 1988)

(Murton et al., 2005)

(Murton, 2005)

(French and Harry, 1990)
(Murton et al., 2005)
(Dallimore and Wolfe, 1988)
(Murton et al., 2005)

(Gowan and Dallimore, 1990)
(Wolfe et al., 2017)

(Fritz et al., 2011; Pollard, 1990)
(Pollard, 1990)

(Lacelle et al., 2007)
(Coulombe et al., 2015)
(St-Onge and McMartin, 1995)
(Hyatt et al., 2003)

(Wolfe, 1998)

(French and Harry, 1990)
(Murton, 2005)

(Mackay and Dallimore, 1992)
(Mackay and Dallimore, 1992)
(Mackay and Dallimore, 1992)
(Dallimore and Wolfe, 1988)
(Lacelle et al., 2004)

(Fritz et al., 2011; Pollard, 1990)
(Pollard, 1990)

(French and Harry, 1990; Harry et
al., 1988)
Robinson and Pollard 1988

(Pollard, 2000)

(Roujanski et al., 2010)




Table S4. Initial segregated ice value for surficial materials. The values represent high (50), medium (20), low
(10), and no (0) abundance.

Surficial material unit Initial value

1 HC: Hummocky Terrain (coarse) 10
2 HF: Hummocky Terrain (fine) 20
3 TvC: Till veneer (coarse) 5

4 TvF: Till veneer (fine) 10
5  TbC: Till blanket (coarse) 10
6  TbF: Till blanket (fine) 20
7 ThC: Till hummocky (coarse) 10
8  ThF: Till hummocky (fine) 20
9  TmC: Till moraine (coarse) 10
10 TmF: Till moraine (fine) 20
11 O: Organic undifferentiated 20
12 E: Eolian undifferentiated 0

13 Cv: Colluvial veneer 5

14 C: Colluvial undifferentiated 10
15 A: Alluvial undifferentiated 20
16 Ln: Lacustrine littoral and nearshore 20
17  Lo: Lacustrine offshore 50
18 Mn: Marine littoral and nearshore 10
19 Mv: Marine veneer 10
20  Mo: Marine offshore 50
21  GLn: Glaciolacustrine littoral and nearshore 20
22 GLo: Glaciolacustrine offshore 50
23  GFp: Glaciofluvial outwash plain 0

24  GFc: Glaciofluvial ice contact 0

25 Wv: Weathered regolith veneer 5

26 W: Weathered regolith undifferentiated 10
27 R: Bedrock undifferentiated 0

Notes: The initial values are highest in offshore (i.e. fine-grained silt and clay) lacustrine, glaciolacustrine and
marine units (GLo, Lo; Mo), where permafrost likely aggraded into water-saturated sediment. Values are
medium in alluvial (A), nearshore and littoral lacustrine (Ln) and glaciolacustrine (GLn) units, and in fine-
grained hummocky till (ThF), till blanket (TbF), till moraine (TmF), and hummaocky terrain (HF) units, since
these deposits may include significant fines fractions. Undifferentiated organic material (O) is assigned a
medium value, as these units commonly overlie frost-susceptible mineral soils. The values are low for
undifferentiated colluvial sediments (C), marine littoral and nearshore sediments (Mn), thick (undifferentiated)
weathered regolith (W), and coarse-grained tills (ThC, TbC, TmC, HC) since these materials typically contain a
limited fines fraction (Fulton, 1989; Geological Survey of Canada, 2014). The values are also low for marine
veneer (Mv) and fine-grained till veneer (TvF) given the limited thickness of the deposits. The values are low for
coarse-grained till veneer (TvC), colluvial veneer (Cv), and weathered regolith veneer (WVv) as these include
coarse clasts. Segregated ice is considered absent in coarse-grained sands and gravels, including glaciofluvial
outwash plains (GFp), ice contact sediments (GFc), eolian sands (E), and in bedrock (R).



Table S5. Initial segregated ice values (Table S4) and biome-modified values. HT = herb tundra, ST = shrub
tundra, AT = alpine tundra, FT = forest tundra, BF = boreal forest. The biome distributions are from (Dyke et
al., 2004). The values represent high (50), medium (20), low (10), and no (0) abundance.

Surficial material unit Initial value Biome-modified values
HT ST,AT FT BF and others

1 HC: Hummocky Terrain (coarse) 10 10 10 10 5
2 HF: Hummocky Terrain (fine) 20 20 20 20 10
3 TvC: Till veneer (coarse) 5 5 5 5 0
4 TvF: Till veneer (fine) 10 10 10 10 5
5  TbC: Till blanket (coarse) 10 10 10 10 5
6  TbF: Till blanket (fine) 20 20 20 20 10
7 ThC: Till hummocky (coarse) 10 10 10 10 5
8  ThF: Till hummocky (fine) 20 20 20 20 10
9  TmC: Till moraine (coarse) 10 10 10 10 5
10 TmF: Till moraine (fine) 20 20 20 20 10
11  O: Organic undifferentiated 20 20 20 20 10
12 E: Eolian undifferentiated 0 0 0 0 0
13  Cv: Colluvial veneer 5 5 5 5 0
14  C: Colluvial undifferentiated 10 10 10 5 0
15 A: Alluvial undifferentiated 20 20 20 20 10
16 Ln: Lacustrine littoral and nearshore 20 20 20 20 10
17 Lo: Lacustrine offshore 50 50 50 50 20
18 Mn: Marine littoral and nearshore 10 10 10 10 5
19 Mv: Marine veneer 10 10 10 10 5
20 Mo: Marine offshore 50 50 50 50 20
21 GLn: Glaciolacustrine littoral and nearshore 20 20 20 20 10
22  GLo: Glaciolacustrine offshore 50 50 50 50 20
23 GFp: Glaciofluvial outwash plain 0 0 0 0 0
24 GFc: Glaciofluvial ice contact 0 0 0 0 0
25 Wv: Weathered regolith veneer 5 5 5 5 0
26 W: Weathered regolith undifferentiated 10 10 10 5 0
27 R: Bedrock undifferentiated 0 0 0 0 0

Notes: The initial segregated ice value assigned to each pixel is iteratively modified based on the distribution of
biomes in the 14 time steps since deglaciation (Dyke et al., 2004). In all surficial materials, the segregated ice
value is reduced when tundra or forest tundra shifts to boreal forest and other more temperate biomes,
representing the decrease in ground ice content due to increases in active-layer thickness in warmer periods. A
reduction in ground ice content may accompany the establishment of forest due to (1) forest fires, which
significantly increase active-layer thickness (Mackay, 1995), and (2) warmer climate that leads to deeper thaw,
such as during the Holocene climatic optimum in the western Arctic (Burn, 1988). The segregated ice values are
reduced in transitions from tundra biomes to forest tundra in coarse-grained regolith and colluvium, since
permafrost is less likely to exist in these deposits in warmer climates (Jorgenson et al., 2008). If boreal forest
subsequently transitions to tundra biomes, segregated ice values increase, representing millennial-scale ice
aggradation during climatic cooling and resulting active-layer thinning.



Table S6. Segregated ice value multipliers for modern permafrost zones (Heginbottom et al., 1995). C =

continuous, E = extensive discontinuous, S = sporadic discontinuous, | = isolated, NP = no permafrost.
Surficial material Permafrost zone
C E S | NP
1 HC: Hummocky Terrain (coarse) 1 1 04 O 0
2 HF: Hummocky Terrain (fine) 1 1 04 02 O
3 TvC: Till veneer (coarse) 1 1 04 0 0
4 TvF: Till veneer (fine) 1 1 04 02 O
5  TbC: Till blanket (coarse) 1 1 04 O 0
6  TbF: Till blanket (fine) 1 1 04 02 O
7 ThC: Till hummocky (coarse) 1 1 04 0 0
8  ThF: Till hummocky (fine) 1 1 04 02 O
9  TmC: Till moraine (coarse) 1 1 04 O 0
10 TmF: Till moraine (fine) 1 1 04 02 O
11  O: Organic undifferentiated 1 1 04 02 O
12 E: Eolian undifferentiated 1 0 O 0 0
13  Cv: Colluvial veneer 1 1 04 O 0
14  C: Colluvial undifferentiated 1 1 04 O 0
15 A: Alluvial undifferentiated 1 1 04 02 O
16 Ln: Lacustrine littoral and nearshore 1 1 04 02 O
17 Lo: Lacustrine offshore 1 1 04 02 O
18 Mn: Marine littoral and nearshore 1 1 04 O 0
19 Mv: Marine veneer 1 1 04 O 0
20  Mo: Marine offshore 1 1 04 02 O
21 GLn: Glaciolacustrine littoral and nearshore 1 1 04 02 0
22 GLo: Glaciolacustrine offshore 1 1 04 02 O
23  GFp: Glaciofluvial outwash plain 1 0 O 0 0
24  GFc: Glaciofluvial ice contact 1 0 O 0 0
25 Wv: Weathered regolith veneer 1 1 04 O 0
26 W:Weathered regolith undifferentiated 1 1 04 O 0
27 R: Bedrock undifferentiated 1 0 O 0 0

Notes: Segregated ice values are modified by the modern permafrost distribution using simple multipliers that
maintain or reduce the biome-modified values. Values remain the same in the continuous and extensive
discontinuous permafrost zones in most surficial materials. Coarse-grained eolian (E) and glaciofluvial (GFc;
GFp) units decline to zero outside of continuous permafrost, representing preferential thaw of permafrost in
these materials. Values for other surficial units are reduced in the sporadic and again in the isolated
discontinuous zones to represent the reduction in areal extent of permafrost, and thus ground ice abundance.
Thin and coarse-grained units (HC; TvC; TbC; ThC; TmC; Cv; C; Mn; Mv; Wv; W) decline to zero in the
isolated permafrost zone, whereas thicker and finer-grained units retain negligible abundance.



Table S7. Count values for wedge ice accumulation for the surficial materials in different biomes. HT = herb

tundra, ST = shrub tundra, AT = alpine tundra, FT = forest tundra, BF = boreal forest.

Surficial material unit Biome count value

HT ST,AT FT BF andothers

1 HC: Hummocky Terrain (coarse) 3 2 1
2 HF: Hummocky Terrain (fine) 4 3 2
3 TvC: Till veneer (coarse) 1 1 0
4 TvF: Till veneer (fine) 2 1 0
5  TbC: Till blanket (coarse) 3 2 1
6  TbF: Till blanket (fine) 4 3 2
7 ThC: Till hummocky (coarse) 3 2 1
8  ThF: Till hummocky (fine) 4 3 2
9  TmC: Till moraine (coarse) 3 2 1
10 TmF: Till moraine (fine) 4 3 2
11  O: Organic undifferentiated 4 3 2
12 E: Eolian undifferentiated 3 2 1
13  Cv: Colluvial veneer 1 1 0
14  C: Colluvial undifferentiated 2 1 0
15 A: Alluvial undifferentiated 3 2 1
16 Ln: Lacustrine littoral and nearshore 4 3 2
17  Lo: Lacustrine offshore 4 3 2
18 Mn: Marine littoral and nearshore 3 2 1
19 Mv: Marine veneer 3 2 1
20  Mo: Marine offshore 4 3 2
21 GLn: Glaciolacustrine littoral and nearshore 4 3 2
22 GLo: Glaciolacustrine offshore 4 3 2
23 GFp: Glaciofluvial outwash plain 3 2 1
24  GFc: Glaciofluvial ice contact 3 2 1
25 Wv: Weathered regolith veneer 1 1 0
26 W: Weathered regolith undifferentiated 2 1 0
27 R: Bedrock undifferentiated 0 0 0

0

[eNelelolelolNelNelNeNe N Ne o oo oo No oo N No o oo ol

Notes: These values represent relative wedge ice accumulation at each of the 14 time steps from 14 ka BP to 1 ka
BP. The values are highest for herb tundra, moderate in shrub and alpine tundra, low in forest tundra, and nil
in boreal forest and all other biomes. The values are also lower in coarse-grained materials, which are unlikely

to include a significant surface organic layer that helps promote thermal contraction cracking, and in thin till

and colluvial veneers, which are commonly underlain by bedrock. The count values accumulate iteratively over

the 14 time steps. The count resets to zero when an area is lake or marine inundated. Areas lying under
retreating ice sheets or glacial lakes remain at zero until they are subaerially exposed. The maximum

accumulated value (56) represents an area that remained in herb tundra for all time steps.
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Table S8. Wedge ice value multipliers for modern permafrost zones (after Heginbottom et al. 1995). The
summed biome count values are multiplied by 1 (no melt) or 0 (complete melt). Values are generally based on

associations between permafrost presence/absence in different surficial materials (e.g., Jorgenson et al., 2008). C

= continuous, E = extensive discontinuous, S = sporadic discontinuous, | = isolated, NP = no permafrost.

Surficial Material

C E
1 HC: Hummocky Terrain (coarse) 1 1
2 HF: Hummocky Terrain (fine) 1 1
3 TvC: Till veneer (coarse) 1 1
4 TvF: Till veneer (fine) 1 1
5  TbC: Till blanket (coarse) 1 1
6  TbF: Till blanket (fine) 1 1
7 ThC: Till hummocky (coarse) 1 1
8  ThF: Till hummocky (fine) 1 1
9  TmC: Till moraine (coarse) 1 1
10 TmF: Till moraine (fine) 1 1
11  O: Organic undifferentiated 1 1
12  E: Eolian undifferentiated 1 0
13  Cv: Colluvial veneer 1 1
14 C: Colluvial undifferentiated 1 1
15  A: Alluvial undifferentiated 1 1
16 Ln: Lacustrine littoral and nearshore 1 1
17  Lo: Lacustrine offshore 1 1
18 Mn: Marine littoral and nearshore 1 1
19  Mv: Marine veneer 1 1
20 Mo: Marine offshore 1 1
21 GLn: Glaciolacustrine littoral and nearshore 1 1
22 GLo: Glaciolacustrine offshore 1 1
23  GFp: Glaciofluvial outwash plain 1 0
24 GFec: Glaciofluvial ice contact 1 0
25 Wv: Weathered regolith veneer 1 1
26 W: Weathered regolith undifferentiated 1 1
27 R: Bedrock undifferentiated 0 O

S

OFRPR OO0OORRPRRPRRPRRPRRPRPRPROOCOCRRPRRRPREREPRERREROLRLSR

O OO O0OO0OFRPROPFRPOOPFPOOODOORFRPROOODOOOOOOoOOo

Permafrost zones

NP

o

[eNeNelelNe oo oo o No o N No e Neo e e oo oloNoNoNoNe)

Notes: The modern permafrost distribution (Heginbottom et al., 1995) is used to represent differential melt of

wedge ice in surficial material units. In general, wedge ice is considered to melt in thin, coarse-grained sediments

in the discontinuous permafrost zone, where higher thermal conductivity of the materials promotes thicker
active layers or the thaw of permafrost. Thick till units, which may be overlain by insulating surface organic
material in lowlands, maintain wedge ice in the extensive and sporadic discontinuous permafrost zones. Fine-
grained offshore marine and lacustrine units and organic deposits also maintain wedge ice in the isolated
permafrost zone. The accumulated biome count values modified by the permafrost zonation are classified into
relative wedge ice abundance (high, medium, low, negligible, and none) using the quantile method (Table S9).
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Table S9. Classification of count sum into relative wedge ice abundance using the quantile method.

Count
56 — 44
43 -28
27-14
13-1
0

Wedge ice abundance
High

Medium

Low

Negligible

None
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