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Fig. S1. Microscopy pictures taken with LEICA DM2000 LED microscope and imaged with Leica MC 120 HD camera. The first four pictures (a-d) represent eukaryotic organisms where Ancylonema sp. (a), Mesotanium sp. (b), circular cells (c) and oblong cylindrical cells (d). These pictures were taken under visible light with 40x objective whereas a 100x objective was used for all the others. The last four pictures (e-h) were taken under fluorescent light (excitation wavelength 330-380 nm) and represent DAPI-stained bacteria (e), autofluorescence Cyanobacteria (f), particle-attached cells (g) and exopolysaccharide-attached cells (h). 

Fig. S2. Geochemical data grouped by ice type for (a) Cl-, (b) Na+, (c) Mg2+, (d) Ca2+, (e) SO42-, (f) K+, (g) NO3-, (h) NH4+ and (i) DOC. All the values are reported in parts per billion (ppb).

Fig. S3. Biovolumes values for (a) ice type-grouped samples and (b) site-grouped samples (b).

Fig. S4. iNEXT rarefaction curves calculated on the q0 (species richness), q1 (Shannon diversity) and q2 (Simpson diversity) indexes for surface clear samples (a), surface cloudy samples (b), subsurface clear samples (c), subsurface cloudy samples (d), mixed subsurface samples (e) and surface algal samples (f).

Fig. S5. Phyla corresponding to the unclassified component at genus-level. Classified refers to the component that was classified at genus-level. Only phyla that represented more than 5% in at least one sample were reported.

Table S1. Site, replicate, ice layer and type associated with each sample. Samples were classified by ice layer: Surface (S) and SubSurface (SS) samples; and by ice type: Surface clEar ice (SE), Surface clOudy ice (SO), SubSurface clEar ice (SSE), SubSurface clOudy ice (SSO) SubSurface Mixed ice (when the ice showed a mixed ice matrix; SSM) and Algal enriched surface ice (A). Table colors reflect those reported in Fig. 1.
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Fig. S1. Microscopy pictures taken with LEICA DM2000 LED microscope and imaged with Leica MC 120 HD camera. The first four pictures (a-d) represent eukaryotic organisms where Ancylonema sp. (a), Mesotanium sp. (b), circular cells (c) and oblong cylindrical cells (d). These pictures were taken under visible light with 40x objective whereas a 100x objective was used for all the others. The last four pictures (e-h) were taken under fluorescent light (excitation wavelength 330-380 nm) and represent DAPI-stained bacteria (e), autofluorescence Cyanobacteria (f), particle-attached cells (g) and exopolysaccharide-attached cells (h).
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Fig. S2. Geochemical data grouped by ice type for (a) Cl-, (b) Na+, (c) Mg2+, (d) Ca2+, (e) SO42-, (f) K+, (g) NO3-, (h) NH4+ and (i) DOC. All the values are reported in parts per billion (ppb).
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Fig. S3. Biovolumes values for (a) ice type-grouped samples and (b) site-grouped samples.




1



[image: ]
Fig. S4. iNEXT rarefaction curves calculated on the q0 (species richness), q1 (Shannon diversity) and q2 (Simpson diversity) indexes for surface clear samples (a), surface cloudy samples (b), subsurface clear samples (c), subsurface cloudy samples (d), mixed subsurface samples (e) and surface algal samples (f).
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Fig. S5. Phyla corresponding to the unclassified component at genus-level. Classified refers to the component that was classified at genus-level. Only phyla that represented more than 5% in at least one sample were reported.
Table S1. Site, replicate, ice layer and type associated with each sample. Samples were classified by ice layer: Surface (S) and SubSurface (SS) samples; and by ice type: Surface clEar ice (SE), Surface clOudy ice (SO), SubSurface clEar ice (SSE), SubSurface clOudy ice (SSO) SubSurface Mixed ice (when the ice showed a mixed ice matrix; SSM) and Algal enriched surface ice (A). Table colors reflect those reported in Fig. 1.
	Site
	Replicate
	Depth
(cm)
	Layer
	Ice
type
	Sample
ID
	
	Site
	Replicate
	Depth
(cm)
	Layer
	Ice
type
	Sample
ID

	1
	A
	0-30
	S
	SE
	1A-0-30
	
	6
	A
	0-30
	S
	SE
	6A-0-30

	
	A
	30-55
	SS
	SSE
	1A-30-55
	
	
	A
	30-105
	SS
	SSE
	6A-30-105

	
	A
	55-118
	SS
	SSO
	1A-55-118
	
	
	B
	0-25
	S
	SE
	6B-0-25

	
	B
	0-25
	S
	SE
	1B-0-25
	
	
	B
	25-75
	SS
	SSM
	6B-25-75

	
	B
	25-113
	SS
	SSM
	1B-25-113
	
	
	C
	0-30
	S
	SE
	6C-0-30

	2
	A
	0-30
	S
	SE
	2A-0-30
	
	
	C
	30-100
	SS
	SSO
	6C-30-100

	
	A
	30-83
	SS
	SSM
	2A-30-83
	
	
	D
	0-20
	S
	SE
	6D-0-20

	
	A
	83-111
	SS
	SSE
	2A-83-111
	
	
	D
	20-63
	SS
	SSE
	6D-20-63

	
	B
	0-20
	S
	SE
	2B-0-20
	
	7
	A
	0-30
	S
	SE
	7A-0-30

	
	B
	20-125
	SS
	SSM
	2B-20-125
	
	
	A
	30-55
	SS
	SSE
	7A-30-55

	
	C
	0-25
	S
	SE
	2C-0-25
	
	
	A
	55-90
	SS
	SSO
	7A-55-90

	
	C
	25-61
	SS
	SSE
	2C-25-61
	
	
	B
	0-25
	S
	SE
	7B-0-25

	
	C
	61-119
	SS
	SSO
	2C-61-119
	
	
	B
	25-71
	SS
	SSE
	7B-25-71

	3
	A
	0-33
	S
	SE
	3A-0-33
	
	
	B
	71-125
	SS
	SSO
	7B-71-125

	
	A
	33-102
	SS
	SSM
	3A-33-102
	
	
	C
	0-30
	S
	SE
	7C-0-30

	
	B
	0-32
	S
	SE
	3B-0-32
	
	
	C
	30-65
	SS
	SSE
	7C-30-65

	
	B
	32-125
	SS
	SSM
	3B-33-125
	
	
	C
	65-111
	SS
	SSO
	7C-65-111

	
	C
	0-32
	S
	SE
	3C-0-32
	
	
	D
	0-16
	S
	SO
	7D-0-16

	
	C
	32-111
	SS
	SSM
	3C-32-111
	
	
	D
	16-79
	SS
	SSO
	7D-16-79

	
	D
	0-25
	S
	SO
	3D-0-25
	
	8
	A
	0-20
	S
	SE
	8A-0-20

	
	D
	25-75
	SS
	SSO
	3D-25-75
	
	
	A
	20-87
	SS
	SSE
	8A-20-87

	
	D
	75-122
	SS
	SSE
	3D-75-122
	
	
	A
	87-131
	SS
	SSO
	8A-87-131

	4
	A
	0-15
	S
	SO
	4A-0-15
	
	
	B
	0-20
	S
	SE
	8B-0-20

	
	A
	15-75
	SS
	SSO
	4A-15-75
	
	
	B
	20-77
	SS
	SSM
	8B-20-77

	
	B
	0-17
	S
	SO
	4B-0-17
	
	
	C
	0-25
	S
	SE
	8C-0-25

	
	B
	17-74
	SS
	SSO
	4B-17-74
	
	
	C
	25-65
	SS
	SSO
	8C-25-65

	5
	A
	20-45
	SS
	SSO
	5A-20-45
	
	
	D
	0-20
	S
	SE
	8D-0-20

	
	B
	0-20
	S
	SE
	5B-0-20
	
	
	D
	20-100
	SS
	SSE
	8D-20-100

	
	C
	0-25
	S
	SO
	5C-0-25
	
	9
	A
	0-2
	algae
	A
	9A

	
	C
	25-80
	SS
	SSO
	5C-25-80
	
	
	B
	0-2
	algae
	A
	9B

	
	D
	0-25
	S
	SO
	5D-0-25
	
	

	
	D
	25-70
	SS
	SSO
	5D-25-70
	
	














Table S2. Primer and Illumina Nextera Transposase adapter sequences.
	Primer
	Sequence (5’-3’)

	Pro341F
	CCTACGGGNBGCASCAG

	Pro805R
	GACTACNVGGGTATCTAATCC

	Pro341F + Illumina adapter
	TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGGGNBGCASCAG

	Pro805R + Illumina adapter
	GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGACTACNVGGGTATCTAATCC











Table S3. Retrieved sequences after each step of the clean-up stage of the sequence/ASV dataset. *Read count reported as the number of read pairs (which equals to the number of forward or reverse reads).
	Samples
	Raw reads*
	Primer removal*
	Quality filtered reads*
	Forward ASV
inference
	Reverse ASV
inference
	Merged sequences
	Chimeric sequence
removal
	Negative control removal
	Final sequences (%)

	1A-0-30
	224564
	219028
	147351
	145808
	146201
	139451
	48648
	48645
	21.7

	1A-30-55
	203044
	198742
	143915
	142100
	143118
	137634
	74791
	74789
	36.8

	1A-55-118
	167352
	162727
	113510
	113002
	113242
	111612
	99616
	99608
	59.5

	1B-0-25
	179107
	173887
	120995
	119210
	120151
	114182
	45125
	45122
	25.2

	1B-25-113
	170690
	156925
	114383
	114132
	114274
	113484
	109964
	109563
	64.2

	2A-0-30
	254054
	242719
	176107
	172617
	174298
	160215
	44174
	44167
	17.4

	2A-30-83
	232178
	226812
	160031
	158555
	159226
	154211
	91455
	91449
	39.4

	2A-83-111
	166476
	161533
	117664
	117137
	117246
	116136
	108265
	108253
	65.0

	2B-0-20
	247998
	242468
	175622
	172973
	174184
	164097
	54306
	54299
	21.9

	2B-20-125
	252206
	247178
	177946
	176212
	176922
	170389
	99663
	99653
	39.5

	2C-0-25
	193916
	189124
	133404
	132329
	132786
	129122
	84636
	84627
	43.6

	2C-25-61
	192041
	186185
	137105
	136430
	136632
	135366
	127992
	127934
	66.6

	2C-61-119
	207339
	201145
	146786
	145727
	146168
	142394
	123708
	123696
	59.7

	3A-0-33
	35377
	29553
	10960
	10885
	10919
	10662
	7608
	7607
	21.5

	3A-33-102
	204826
	182011
	119906
	118839
	119411
	115417
	52589
	52587
	25.7

	3B-0-32
	154170
	149194
	100592
	99969
	100246
	98188
	76042
	76039
	49.3

	3B-32-125
	207275
	203027
	150866
	150467
	150579
	149662
	142298
	142261
	68.6

	3C-0-32
	320693
	313216
	228157
	224974
	226618
	215319
	114578
	114555
	35.7

	3C-32-111
	204325
	198718
	142253
	141614
	141752
	139750
	99070
	99068
	48.5

	3D-0-25
	257276
	251180
	185815
	184666
	185291
	181892
	139837
	139832
	54.4

	3D-25-75
	278733
	273891
	201909
	201270
	201404
	199079
	162891
	162877
	58.4

	3D-75-122
	1444473
	1402145
	751041
	748378
	749435
	741485
	691489
	690952
	47.8

	4A-0-15
	175536
	170975
	119295
	118645
	118918
	116701
	96471
	96467
	55.0

	4A-15-75
	207551
	202957
	144025
	142734
	143341
	139103
	78394
	78389
	37.8

	4B-0-17
	404452
	264449
	166465
	165087
	165742
	161878
	93358
	93355
	23.1

	4B-17-74
	223110
	213245
	157634
	157053
	157039
	155614
	153028
	152784
	68.5

	5A-20-45
	237112
	232547
	176737
	176486
	176402
	175483
	172027
	172007
	72.5

	5B-0-20
	178178
	173539
	118222
	117473
	117770
	115019
	90089
	90085
	50.6

	5C-0-25
	198069
	193195
	139064
	138466
	138684
	137068
	126716
	126716
	64.0

	5C-25-80
	231545
	226883
	168990
	166940
	167438
	162968
	153438
	153087
	66.1

	5D-0-25
	309798
	304136
	235492
	231596
	233954
	222030
	120326
	120325
	38.8

	5D-25-70
	236421
	231121
	177559
	177139
	177194
	176294
	163759
	163730
	69.3

	6A-0-30
	104562
	100062
	67929
	66836
	67314
	62052
	15848
	15844
	15.2

	6A-30-105
	264310
	253674
	186641
	183195
	185485
	170988
	56950
	56949
	21.5

	6B-0-25
	177917
	172102
	118512
	117138
	117744
	113330
	81841
	81796
	46.0

	6B-25-75
	148744
	145580
	97725
	97368
	97435
	96301
	88713
	88710
	59.6

	6C-0-30
	124675
	121993
	78662
	78569
	78535
	78110
	75995
	75987
	60.9

	6C-30-100
	149431
	138242
	93684
	92045
	93073
	87341
	66223
	65296
	43.7

	6D-0-20
	227031
	222888
	166380
	165754
	165971
	163992
	145493
	145343
	64.0

	6D-20-63
	189345
	184637
	130027
	129503
	129666
	127749
	112841
	112831
	59.6

	7A-0-30
	196250
	192735
	146898
	146777
	146769
	146362
	143291
	143290
	73.0

	7A-30-55
	158457
	153128
	106410
	105451
	106013
	102577
	86248
	85188
	53.8

	7A-55-90
	195491
	173677
	123858
	122578
	123226
	118725
	104033
	102679
	52.5

	7B-0-25
	256721
	251884
	194295
	194071
	194103
	193282
	185712
	185712
	72.3

	7B-25-71
	135460
	132480
	94667
	94326
	94437
	93460
	87727
	87720
	64.8

	7B-71-125
	308641
	287586
	205466
	203689
	204298
	197776
	119984
	119911
	38.9

	7C-0-30
	172561
	169003
	123767
	123539
	123618
	122850
	115339
	115339
	66.8

	7C-30-65
	245112
	241578
	179422
	179240
	179294
	178643
	176433
	176406
	72.0

	7C-65-111
	167840
	161555
	108498
	107660
	108080
	105491
	83264
	83181
	49.6

	7D-0-16
	264053
	259587
	187566
	187341
	187330
	186247
	183380
	183358
	69.4

	7D-16-79
	191445
	179008
	129421
	127626
	128717
	123709
	104803
	103288
	54.0

	8A-0-20
	257590
	253744
	188197
	188027
	188031
	187333
	184833
	184821
	71.8

	8A-20-87
	185394
	181061
	131355
	130403
	130812
	127997
	95255
	95239
	51.4

	8A-87-131
	270297
	264641
	201383
	200754
	201077
	199987
	197053
	196480
	72.7

	8B-0-20
	237481
	233665
	167847
	167575
	167598
	166689
	164433
	164424
	69.2

	8B-20-77
	238134
	229540
	156850
	155934
	156475
	153944
	147335
	147330
	61.9

	8C-0-25
	224394
	218942
	154811
	153439
	153986
	148823
	85633
	85629
	38.2

	8C-25-65
	178650
	170465
	120005
	117818
	119263
	113112
	91635
	91063
	51.0

	8D-0-20
	232212
	226815
	162010
	161296
	161566
	159396
	135607
	135582
	58.4

	8D-20-100
	366006
	359788
	270644
	270316
	269959
	268983
	265547
	263233
	71.9

	9A
	155250
	151114
	112921
	112543
	112783
	111782
	95444
	95388
	61.4

	9B
	2717700
	2597221
	1499585
	1493666
	1497640
	1475254
	1279538
	1278606
	47.0

	NC1
	2512
	1274
	238
	236
	235
	213
	179
	-
	7.1

	NC2
	126406
	118604
	63685
	63189
	63408
	61476
	59763
	-
	47.3




































Table S4. Singleton percentage over each sample sequence and ASV number.
	Samples
	Singletons/sequence number (%)
	Singletons/ASV number (%)

	1A-0-30
	0.95
	51.05

	1A-30-55
	0.44
	40.68

	1A-55-118
	0.05
	16.39

	1B-0-25
	1.57
	54.46

	1B-25-113
	0.02
	8.26

	2A-0-30
	2.17
	63.78

	2A-30-83
	0.39
	41.17

	2A-83-111
	0.02
	10.40

	2B-0-20
	1.36
	54.97

	2B-20-125
	0.36
	35.54

	2C-0-25
	0.44
	40.87

	2C-25-61
	0.02
	9.96

	2C-61-119
	0.07
	19.53

	3A-0-33
	0.32
	12.44

	3A-33-102
	0.59
	53.62

	3B-0-32
	0.19
	27.17

	3B-32-125
	0.01
	6.94

	3C-0-32
	0.32
	41.08

	3C-32-111
	0.18
	31.88

	3D-0-25
	0.10
	23.74

	3D-25-75
	0.05
	20.33

	3D-75-122
	0.01
	24.03

	4A-0-15
	0.16
	31.29

	4A-15-75
	0.35
	39.42

	4B-0-17
	0.18
	33.33

	4B-17-74
	0.03
	21.08

	5A-20-45
	0.01
	3.21

	5B-0-20
	0.17
	25.12

	5C-0-25
	0.03
	9.33

	5C-25-80
	0.06
	20.47

	5D-0-25
	0.27
	40.12

	5D-25-70
	0.01
	6.96

	6A-0-30
	6.63
	72.18

	6A-30-105
	1.03
	67.47

	6B-0-25
	0.29
	33.77

	6B-25-75
	0.04
	10.48

	6C-0-30
	0.01
	3.45

	6C-30-100
	0.32
	41.62

	6D-0-20
	0.05
	18.80

	6D-20-63
	0.06
	17.83

	7A-0-30
	0.01
	4.12

	7A-30-55
	0.17
	32.60

	7A-55-90
	0.06
	19.93

	7B-0-25
	0.01
	5.28

	7B-25-71
	0.04
	8.61

	7B-71-125
	0.20
	38.07

	7C-0-30
	0.03
	9.77

	7C-30-65
	0.01
	5.24

	7C-65-111
	0.18
	33.64

	7D-0-16
	0.01
	8.45

	7D-16-79
	0.10
	31.83

	8A-0-20
	0.01
	4.95

	8A-20-87
	0.17
	28.25

	8A-87-131
	0.01
	6.06

	8B-0-20
	0.02
	11.63

	8B-20-77
	0.03
	14.29

	8C-0-25
	0.42
	39.65

	8C-25-65
	0.15
	31.96

	8D-0-20
	0.06
	16.09

	8D-20-100
	0.01
	7.93

	9A
	0.12
	45.35

	9B
	0.02
	44.25
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Unclassified genera at the phylum-level
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Unclassified genera at the phylum-level

A

S

V

s

 

n

u

m

b

e

r

 

(

%

)

Sample

1

A

-

0

-

3

0

1

A

-

3

0

-

5

5

1

A

-

5

5

-

1

1

8

1

B

-

0

-

2

5

1

B

-

2

5

-

1

1

3

2

A

-

3

0

-

8

3

2

A

-

0

-

3

0

2

A

-

8

3

-

1

1

1

2

B

-

2

0

-

1

2

5

2

C

-

0

-

2

5

2

B

-

0

-

2

0

2

C

-

2

5

-

6

1

2

C

-

6

1

-

1

1

9

3

A

-

0

-

3

3

3

A

-

3

3

-

1

0

2

3

B

-

0

-

3

2

3

B

-

3

2

-

1

2

5

3

C

-

0

-

3

2

3

C

-

3

2

-

1

1

1

3

D

-

0

-

2

5

3

D

-

2

5

-

7

5

3

D

-

7

5

-

1

2

2

4

A

-

0

-

1

5

4

A

-

1

5

-

7

5

4

B

-

0

-

1

7

4

B

-

1

7

-

7

4

5

A

-

2

0

-

4

5

5

B

-

0

-

2

0

5

C

-

0

-

2

5

5

D

-

0

-

2

5

5

D

-

2

5

-

7

0

6

A

-

0

-

3

0

6

A

-

3

0

-

1

0

5

6

B

-

0

-

2

5

6

B

-

2

5

-

7

5

6

C

-

0

-

3

0

6

C

-

3

0

-

1

0

0

6

D

-

0

-

2

0

6

D

-

2

0

-

6

3

7

A

-

0

-

3

0

7

A

-

3

0

-

5

5

7

A

-

5

5

-

9

0

7

B

-

0

-

2

5

7

B

-

2

5

-

7

1

7

B

-

7

1

-

1

2

5

7

C

-

0

-

3

0

7

C

-

3

0

-

6

5

7

C

-

6

5

-

1

1

1

7

D

-

0

-

1

6

7

D

-

1

6

-

7

9

8

A

-

2

0

-

8

7

8

A

-

8

7

-

1

3

1

8

B

-

0

-

2

0

8

B

-

2

0

-

7

7

8

C

-

0

-

2

5

8

C

-

2

5

-

6

5

8

D

-

0

-

2

0

8

D

-

2

0

-

1

0

0

9

A

9

B

5

C

-

2

5

-

8

0

8

A

-

0

-

2

0


image1.emf



a b



c d



e



g



f



h



10 μm



10 μm 10 μm



10 μm 10 μm



10 μm10 μm



25 μm










a b

c

d

e

g

f

h

10 μm

10 μm 10 μm

10 μm 10 μm

10 μm 10 μm

25 μm


