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Introduction

This supplementary section provides additional information on the methods employed

in this work, mechanical data from repeat experiments, as well as a table of experimen-

tal conditions for the experiments considered. Figure S1 is a schematic diagram of the

vacuum manifold used to manufacture the standard ice samples. Figure S2 shows the rela-

tionship between the sample and oil temperatures during the experiments. Figure S3 is a

plot of mechanical data from several additional deformation experiments to illustrate the

repeatability of the mechanical behaviour of our samples during deformation. Table S1

includes details of the deformation conditions and EBSD acquisition parameters for each

experiment.
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Figure S1. Vacuum manifold and cylindrical mould developed for manufacturing standard ice

samples.
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Figure S2. Comparison of the temperature of the oil in the sample chamber to the internal

(measured along central axis) temperature of the ice sample. These data were recorded using

LabView software on a National Instrument thermocouple module using k-type thermocouples.

D R A F T May 28, 2017, 10:42am D R A F T



X - 4 VAUGHAN ET AL.:: WEAKENING OF ICE

St
re

ss
(M

Pa
)

0 2 4 6 8 10
ε axial (%)

0

0.5

1

stress vs strain

-6-6 s-1

T= -5°C
ε. axial (at 0%) (at 10%)= 1x10                to 1.1x10

Figure S3. Mechanical data from three repeat deformation experiments on standard ice

polycrystals. Samples were deformed to ≈10% strain under the same conditions (-5◦C, constant

displacement rate).

D R A F T May 28, 2017, 10:42am D R A F T



VAUGHAN ET AL.:: WEAKENING OF ICE X - 5

T
a
b

le
S
1
.

E
x
p

er
im

en
ta

l
co

n
d
it

io
n
s

an
d

d
at

a
ac

q
u
is

it
io

n
co

n
si

d
er

at
io

n
s

fo
r

al
l

d
at

a
co

n
si

d
er

ed
in

th
is

p
ap

er
E

x
p

er
im

en
t

T
ar

ge
t

te
m

p
.

M
ea

n
te

m
p
.

S
tr

ai
n

ra
te

%
st

ra
in

S
am

p
le

w
id

th
(fi

n
al

)
S
am

p
le

le
n
gt

h
(i

n
it

ia
l)

L
iv

e
se

n
so

rs
P

ea
k

st
re

ss
(M

P
a)

S
tr

ai
n

@
p

ea
k

st
re

ss
C

om
m

en
ts

E
B

S
D

st
ep

si
ze

(m
)

E
B

S
D

m
ax

in
d
ex

in
g

E
B

S
D

m
in

in
d
ex

in
g

d
ef

00
4

-5
-4

.5
1

5E
10

-7
6.

8
41

.1
m

m
82

m
m

6
-

-
m

in
or

si
m

p
le

sh
ea

r
-

d
ef

00
7

-5
-4

.5
6

1E
10

-6
9.

5
41

.8
m

m
82

.5
m

m
6

-
-

te
st

-
d
ef

00
9

-5
-4

.9
2

1E
10

-6
9.

8
41

.9
m

m
97

m
m

9
-

-
d
at

a
lo

g
m

al
fu

n
ct

io
n

-

d
ef

01
0

-5
-4

.8
3

1E
10

-6
10

.0
42

m
m

96
m

m
10

1.
2

0.
85

m
in

or
si

m
p
le

sh
ea

r
40

54
39

d
ef

01
1

-5
-4

.9
8

1E
10

-6
7.

5
41

.2
m

m
94

.2
m

m
9

1.
17

0.
87

se
n
so

r
4

offl
in

e
40

60
25

d
ef

01
2

-5
-4

.9
6

1E
10

-6
5.

0
40

.9
m

m
96

m
m

10
1.

22
0.

96
-

40
80

67
d
ef

01
3

-5
-4

.6
1E

10
-6

3.
0

40
.4

m
m

98
m

m
10

1.
13

0.
8

-
50

43
34

d
ef

01
4

-5
-4

.6
1E

10
-6

1.
0

40
m

m
96

.5
m

m
10

1.
12

1
-

40
82

52

U
n
d
ef

or
m

ed
0.

0
40

77
38

D R A F T May 28, 2017, 10:42am D R A F T


