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Sample in glass capillary Cryojet
Supplementary Figure S1: Ikaite sample preparation for powder X-ray diffraction. (A) and (B) Ikaite
samples taken straight from the freezer. (C) Powdering the ikaite in a polystyrene box flooded with
liquid nitrogen. The mortar and pestle were soaked in liquid nitrogen to bring them down to -40 °C
before the ikaite sample was added, and then powdered using the mortar and pestle. The second
mortar was used to place the glass capillaries in and pour on liquid nitrogen in order to cool them. (D)
The powdered sample being mounted in the diffractometer under the cryojet, which was set at -6 °C.
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Scan 1 lkaite sample- Congo 1- First run in the series is at -4 deg C
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Scan 9 Ikaite sample- Congo 1- First run in the series is at -4 deg C
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1200

1000

800

600

400

200

l

I

n

k iy _
LMMMMAMMMMMM
“ 1 j]‘ I\\ \1\\F\W1lr H‘T“lleiq“vﬂgﬂHIN\WM\W\W o

LA AN 0

20 30 40 50 60
20 (degrees)
Scan 14 Ikaite sample- Congo 1
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Scan 4 Congo 2- Ikaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 8 Congo 2- Ikaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 12 Congo 2 Ikaite: Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 13 Congo 2- lkaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 14 Congo 2 lkaite: Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 15 Congo 2 lkaite: Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 16 Congo 2 Ikaite: Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 17 Congo 2 lkaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 20 Congo 2 Ikaite: Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 21 Congo 2 lkaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 22 Congo 2- lkaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 23 Congo 2- lkaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 24 Congo 2 Ikaite: Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 25 Congo 2 lkaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 26 Congo 2- lkaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 27 Congo 2 lkaite: Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 28 Congo 2 lkaite: Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 29 Congo 2 lkaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 30 Congo 2- |kaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 31 Congo 2- |kaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)

5000f ' ' ' ' ]
4000 ]
3000 1
2000 1
1000 ‘ | 1
oF ‘n L/L h J“ }l JJ'U\\ V| P—

| [ | | I 1 [ 1]
[ N | J [ H L U T YA T AT A A A O A
1 ‘ r r 4| i“ * ; 1 I‘ 1
20 40 50 60
20 (degrees)

Scan 32 Congo 2 lkaite- Start at 267-2K (-6 to 25 deg C, 1 deg steps)
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Scan 4 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 5 Congo3 sample- lkaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 6 Congo3 sample: Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 7 Congo3 sample- lkaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 8 Congo3 sample: Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 9 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 10 Congo3 sample- Ikaite- Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 11 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 12 Congo3 sample- Ikaite- Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 13 Congo3 sample- Ikaite- Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 14 Congo3 sample- Ikaite- Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 15 Congo3 sample- lkaite- Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 16 Congo3 sample- Ikaite- Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 18 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 19 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 20 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 21 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 22 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 23 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 24 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 25 Congo3 sample- lkaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 26 Congo3 sample- lkaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 27 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 28 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 29 Congo3 sample- Ikaite- Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 30 Congo3 sample- lkaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 31 Congo3 sample- Ikaite- Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 32 Congo3 sample- Ikaite: Start at 267-1K (-6 to 25 deg C, 1 deg steps)
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Scan 2 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 4 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 5 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 6 Antarctic ikaite 2- Start at 2672 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 7 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 8 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 9 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 10 Antarctic ikaite 2- Start at 2672 K (-6 to 25 deg C, 1 deg steps)-0
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Scan 11 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- O
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Scan 12 Antarctic ikaite 2- Start at 2672 K (-6 to 25 deg C, 1 deg steps)-0

Intensity (count)

Intensity (count)

Intensity (count)

Intensity (count)

7000

6000

5000

4000

3000

2000

1000

7000

6000

5000

4000

3000

2000

1000

8000

7000

6000

5000

4000

3000

2000

1000

8000

7000

6000

5000

4000

3000

2000

1000

h k
3 o
3 o
3 o
3 o
3 o
I N . '
[ | 1o | | | Il 111
o rnr LI 0 VU0 YT NI RURYY T AT
Ahorh o Dsbbogvongloaiiprey .
20 30 40 50 60
26 (degrees)
Scan 13 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 15 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 16 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 17 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 18 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 19 Antarctic ikaite 2- Start at 267-2 K (-6 to 25 deg C, 1 deg steps)- 0
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Scan 4 Antarctic ikaite 1- Start at 2732 K (0 to 30 deg C, 1 deg steps)- 0-
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Scan 6 Antarctic ikaite 1- Start at 273-2 K (0 to 30 deg C, 1 deg steps)- 0-
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Scan 8 Antarctic ikaite 1- Start at 273-2 K (0 to 30 deg C, 1 deg steps)- 0-



Intensity (count)

Intensity (count)

Intensity (count)

Intensity (count)

6000p L
5000p L
4000p L
3000p L
2000 L
1000k
I 1 e A “
oF | o o 1 N
o rnr LI 0 T L RV (MU RNARAR T AT
N . boboroabetbaaie btk I "
8 U
20 30 40 50 60
26 (degrees)
Scan 9 Antarctic ikaite 1- Start at 273-2 K (0 to 30 deg C, 1 deg steps)- 0-
6000 L
5000 L
4000 L
3000 L
2000 E
1000 p _
n 1 fod LL
0] |
w1 [Nl
A " A A A ok M ) ”
. 1 . . .
20 30 40 50 60
20 (degrees)
Scan 10 Antarctic ikaite 1- Start at 2732 K (0 to 30 deg C, 1 deg steps)- 0-
7000k ” ” ” ” E
6000p L
5000p L
4000p L
3000p L
2000p L
1000 L
T
OF | 1 [ 1 (]
o rnr FEE DT et v e W b ey e o eeenn wen
" 1\_ A r'g " M, ke oy
20 30 40 50 60
20 (degrees)
Scan 11 Antarctic ikaite 1- Start at 273-2 K (0 to 30 deg C, 1 deg steps)- 0
7000p L
6000p L
5000p r
4000p L
3000p L
2000 r
1000p A j k .
A
OF | o [ 1 11
o rnr FEE DT et vr W b e me e e eenn e
N } g I\ " ey
. 1, . . .
20 30 40 50 60
20 (degrees)

Scan 12 Antarctic ikaite 1- Start at 273-2 K (0 to 30 deg C, 1 deg steps)- 0

Intensity (count)

Intensity (count)

Intensity (count)

Intensity (count)

7000 d

6000 d

5000 d

4000p L

3000p L

2000 d
J L
| 11 111

=

1 (N F WU T 0 me v e eme
- ‘i' " A A -
20 30 40 50 60
20 (degrees)
Scan 13 Antarctic ikaite 1- Start at 273-2 K (0 to 30 deg C, 1 deg steps)- 0
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Scan 16 Antarctic ikaite 1- Start at 273-2 K (0 to 30 deg C, 1 deg steps)- O
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Scan 7 Laptev Sea lkaite: Start at 267-1K (-6 to 28 deg C, 1  deg steps)

Intensity (count)

Intensity (count)

Intensity (count)

Intensity (count)

2500
2000
1500
1000 ‘
4 e L
o 1““ i ‘ U”JUL_MM Uuuixd bttt
[ N \} (N ‘\ H‘HHIHHHH H (0] \‘H\HHHIH‘\‘\H‘\HI I HHI\IHHHI‘I‘\I‘ il
Jourdi Lrtresipmrboss bnellb A, KT DR T
) r ) VV F” " ) " AJ v " { ) L
20 30 40 60
20 (degrees)
Scan 2 Laptev Sea lkaite- Start at 267-1K (-6 to 28 deg C, 1  deg steps)
2500F T T T T T
2000
1500
1000
1AL M
T il
i JL L«JW‘ LL..JW.J UM] W 'U.JJ‘LJ UL’L][M%IM
([ H\} (N ‘\ H‘HHIHHHH H (N[N HH\HHHHHHHI I HHI\IHHHII \I il
'LJ Lo Mosssrotonsn b M‘!A‘ st
" ! * f ety ¥
20 30 40 50 60
20 (degrees)
Scan 4 Laptev Sea lkaite- Start at 267-1K (-6 to 28 deg C, 1  deg steps)
2500
2000
1500
1000
4 e
OM‘[{«JW MM‘LUIM L.,JA'UUJ’ ’VJ \) whwm/\,_n
([ H\} (N ‘\ H‘HHHHH‘H H‘\HHH | HH\HHHHHHHIIHI HHIHHHHII \I [l
T Y I W T
AN L P I S
20 30 40 50 60
20 (degrees)
Scan 6 Laptev Sea lkaite- Start at 267-1K (-6 to 28 deg C, 1  deg steps)
2500 q
2000 4
1500 E
1000 \ E
. | I
500 ‘ ‘ J A J \ ” _
J RS WE LT
[ H‘ (N ‘\ H‘HHH\HHH H e 1 H\HIHHHI‘HH‘\HI I HHI\HIHHH \I il
bk et A | et
" ,r e ) V”” vlu ¥ vv[I s R
20 30 40 50 60
20 (degrees)

Scan 8 Laptev Sea lkaite- Start at 267-1K (-6 to 28 deg C, 1  deg steps)
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Scan 12 Laptev Sea lkaite- Start at 267-1K (-6 to 28 deg C, 1  deg steps)
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Scan 16 Laptev Sea lkaite- Start at 267-1K (-6 to 28 deg C, 1  deg steps)
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Scan 20 Laptev Sea lkaite- Start at 267-1K (-6 to 28 deg C, 1  deg steps)
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Scan 24 Laptev Sea lkaite- Start at 267-1K (-6 to 28 deg C, 1  deg steps)
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Scan 28 Laptev Sea Ikaite- Start at 267-1K (-6 to 28 deg C, 1  deg steps)
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Scan 32 Laptev Sea lkaite- Start at 267-1K (-6 to 28 deg C, 1  deg steps)
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Scan 8 Laptev Sea lkaite 2nd sample- Start at 271-1K-2t 030degC, 1 degs
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Scan 11 Laptev Sea lkaite 2nd sample- Start at 271-1K -2t 030degC, 1 degs
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Scan 13 Laptev Sea lkaite 2nd sample- Start at 271:1K -2t 030 degC, 1degs
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Scan 14 Laptev Sea lkaite 2nd sample- Start at 271-1K -2t 030degC, 1 degs
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Scan 16 Laptev Sea lkaite 2nd sample- Start at 271-1K -2t 030degC, 1 degs
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Scan 17 Laptev Sea lkaite 2nd sample- Start at 271-1K-2t 030deg C, 1 degs
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Scan 18 Laptev Sea lkaite 2nd sample- Start at 271-1K -2t 030degC, 1 degs
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Scan 19 Laptev Sea lkaite 2nd sample- Start at 271-1K-2t 030deg C, 1 degs
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Scan 22 Laptev Sea lkaite 2nd sample- Start at 271-1K-2t 030degC, 1 degs
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Scan 23 Laptev Sea Ikaite 2nd sample- Start at 271-1K-2t 030deg C, 1 degs
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Scan 24 Laptev Sea lkaite 2nd sample- Start at 271:1K -2t 030 deg C, 1degs
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Scan 25 Laptev Sea Ikaite 2nd sample- Start at 271-1K-2t 030deg C, 1 degs
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Scan 26 Laptev Sea lkaite 2nd sample- Start at 271:1K -2t 030 deg C, 1degs
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Scan 27 Laptev Sea Ikaite 2nd sample- Start at 271-1K-2t 030deg C, 1 degs
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Scan 28 Laptev Sea lkaite 2nd sample- Start at 271-1K-2t 030degC, 1 degs
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Scan 29 Laptev Sea lkaite 2nd sample- Start at 271:1K-2t 030deg C, 1 deg s



Intensity (count)

Intensity (count)

Intensity (count)

Intensity (count)

Nankai Trough 1

3000

2500

2000

1500

1000

500

3000

2500

2000

1500

1000

500

3000

2500

2000

1500

1000

500

[ | Lo e I i
| Lo Lo L
I LI R AT T IR IR (IR T SRR R AL
b L Attt e oedoennih
WO pitnAnna 1 st *ﬂﬂhmi*nwwmwwmqmar

20 30 40 50 60
26 (degrees)

Scan 1 Nankai Trough lIkaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)

(BN
I | A.J Mottt rapiurons | W Ty
™ ,— [l Y Y T ol W W
20 30 40 50 60
20 (degrees)
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Scan 3 Nankai Trough Ikaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)
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Scan 4 Nankai Trough Ikaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)
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Scan 6 Nankai Trough Ikaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)
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Scan 8 Nankai Trough Ikaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)
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Scan 11 Nankai Trough Ikaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)
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Scan 12 Nankai Trough Ikaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)
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Scan 13 Nankai Trough Ikaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)
5000 L
4000p L
3000 E
2000 E
1 MLNLMM-—LJM
o I T TR IR T ]
| [ | | | 11 111
w1 LI I AL O N HUTTA NTTRTH TURAR [Tl AT
" oy " e * Ay do Arcdlioon
i , v e
20 30 40 50 60
20 (degrees)
Scan 14 Nankai Trough Ikaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)
5000 L
4000p L
3000 L
2000 E
1000@%‘__:
o T [ Ty ]
| [ | | | 11 111
w1 LI I L O NI O AR IR TTT IR RN T ]
WY &, " A " Aeill
A ¥ e
20 30 40 50 60
20 (degrees)
Scan 15 Nankai Trough lkaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)
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Scan 16 Nankai Trough Ikaite- Start at 267-1K (-4 to 30 deg C, 1 deg steps)
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Scan 17 Nankai Trough Ikaite- Start at 267-1K —4 to 30 deg C, 1 deg steps
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Scan 20 Nankai Trough Ikaite- Start at 267-1K —4 to 30 deg C, 1 deg steps
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Scan 4 Nankai Trough lkaite- Start at 271-2K- -2 to 25 deg C , 1 deg steps
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Scan 5 Nankai Trough lkaite- Start at 271-2K- -2 to 25 deg C
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Scan 6 Nankai Trough lkaite- Start at 271-2K- -2 to 25 deg C
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Scan 7 Nankai Trough lkaite- Start at 271-2K- -2 to 25 deg C
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Scan 8 Nankai Trough lkaite- Start at 271-2K- -2 to 25 deg C
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Scan 28 Nankai Trough lkaite- Start at 271-2K- -2 to 25 deg C , 1 deg steps
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Scan 7 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)
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Scan 11 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)
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Scan 12 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)

5000

4000

3000

2000

1000

3 o
3 o
3 o
3 o
3 o
3 o
3
3 . A
.
1
|
oo
TR RO PO L v WY \ .
y o e St a +
20 30 40 50 60
20 (degrees)
Scan 13 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)
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Scan 14 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)
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Scan 15 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)
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Scan 16 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)
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Scan 18 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)
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Scan 19 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)
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Scan 21 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)
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Scan 22 South Georgia lkaite- Start at 267-1K (-6 to 30 deg C, 1 deg steps)
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