Supplementary material

Section S1

Chemical characterization and phase identification of starting material
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5 Supplementary figure S 1- Energy Dispersive X-ray Spectroscopy (EDS) map of aluminum (Al); Iron(Fe);Magnesium (Mg) and

Silica(Si) in the serpentine matrix.
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Supplementary figure S 2 - Raman spectrum of antigorite. Although the peaks are slightly lower than characteristic peaks of
10 antigorite (688, 520, 378 cm!), they are distinct from lizardite peak positions (690,510, 378 cm™).



Electron Probe Micro-Analysis (EPMA) of mineral phases

Supplementary Table S 1 - Elemental composition of serpentine minerals in the starting material.

Eleme | Antig | o Al- c Diopsi | o Magn | o Pentla | ¢
nts orite Antig de etite ndite
(wWt%) orite (Wt%) wWt%) wWt%)
(wWt%)

Na b.d.l b.d.l b.d.l b.dl | 0.709 | 0.60 b.d.l b.d.l b.d.l b.d.l
Si 19.994 | 0.27 | 16.076 | 1.47 | 25.041 | 0.64 1.238 1.92 b.d.l b.d.l
Mg 23372 | 034 |20.847 | 1.01 9.687 1.00 1.778 | 2.64 b.d.l b.d.l
Al 0.770 | 0.32 | 6.971 2.37 1.666 1.51 0.237 | 0.38 b.d.l b.d.l
Fe 2730 | 045 | 2.697 | 0.35 1465 | 0.29 | 64939 | 8.68 |21.652 | 4.88
Cr b.d.l b.dl | 0.189 | 0.18 | 0.270 | 0.17 | 0.230 | 0.03 b.d.l b.d.l
Ni 0.127 | 0.02 | 0.180 | 0.04 b.d.l b.dl | 0316 | 0.05 |41.195| 4.70
Ca b.d.1 b.d.1 b.d.l b.dl | 16513 | 1.23 b.d.1 b.d.1 b.d.1 b.d.l
S b.d.l b.d.l b.d.l b.d.l b.d.l b.d.l b.d.l b.d.l | 32591 | 0.62
(0] 48243 | 0.64 | 47.817| 0.84 | 42276 | 0.50 |29.854 | 4.36 b.d.1 b.d.1
Total | 95.287 | 0.70 | 94.854 | 0.71 | 97.656 | 0.54 |98.626 | 0.62 | 95.649 | 0.83
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EBSD analysis of starting material
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Supplementary figure S 3 - -(a) Phase map of serpentine; the Oxford database antigorite superstructure provided the best indexing

results. (b) Pole figures of serpentine. Data processed with MTEX, pole figres are showing upper hemispheres.




Section S2

20 HR-TEM of antigorite in the short deformation experiment M928

. ey "t heveses

L .
A L B 2 s 8 L

itn\.ﬂ.\... e ~
S T ™ »-‘..uu t‘.“
! " Sesaqan b\“v
lacuo'ov, 21T

*'ng\
¢ Voniy "J.Oool‘ﬂ. m 1““&“1‘\\
i : Fes
Aesgspion, . v —

' Yeaw
g -7 -----.--‘-q-; "'"!'...,, dolidfry
-u.\-suuw, Ll —
— o) "'\“""‘“w\ ,...... \ L
“Olodﬂ“s-i - 1‘5_ “"’l“\i'o\.‘
LY ¥vha ,‘.ng,«no\k“‘
* g Py

"“a"d‘"i'
:A..‘.‘.‘.“ﬁ’

l"“"‘*{.mw
LR to..' STLEY
s . 1 > “.."\.“.\ .‘Qo -
. 01.( ‘dod’oa.l-na._‘“‘ KX =
y APy — " .714#0” e LN
,e ol Sy, Ay me faws, ' Thag P -
: - Arid i “""’."’ff"';,—‘ 22 .
L 'q‘-' . e Il..r‘p(.; 7 T adl i .
“hiag tt\ﬁ!“\nt.'.'.v Rl Y -d
L " 3
. -

\ \ B
hha ' " \%“ LR ‘1| L

3 i'l-'.... l,\-."ﬁ.gt A b # \ . b a ....“\‘:

e deByy ‘:' . ; & N ‘.’-“.u‘ -y f 4
# | i r st J M D] «aliL] Yveaaunuy
544 s T, ¥ " .
s ¥ \ "ll‘. “’c, TV
- o e Ao
1..',"-‘0‘0 F -

J:’f‘r:uoé‘,,‘.‘ i?'

l"“"oo..'- F vw ."rfi'.n-

L

:,"‘T Py v 4 ""
‘..' R I

agl.“f’!-l i W "y

Lt -
& ™ .......,“.,_ .'
)
: S “.'.1‘“'.-"“a.|.pf'!1. oa frfv ‘Oia‘-ii'
; . e
#Q".,i. fora -'ot"r!"r” T r -
. P ¥ ™ ¥y ey
e o dd i '“.."""‘r' FAA Py ' .4 . 2
B g, s o cddyg ™™ ‘.’-*'t’l .I
- . e 0-. i
my sodang d‘n‘ I Poo sale e {
1 » M
C‘ A e gl ook d - .'
b- I...\, SIaT [
L] . .ﬁ
- - i & | L
¥ Sl L ‘.b\.‘“.d."-..\~ e i
& & a . " =

15 n‘m..ﬂﬁﬁul'."- ndl & b ekl : 5

- - N
v T K. ey \pm v P
- -..‘\4.._. a‘.‘

- -
i re - ....‘\\.‘“.".t

TN RN 'i’s" .. gy

-
-

Supplementary figure S 4 - The direct observation of the tetrahedral and octahedral sites in a deformed antigorite (m = 14 and15):
high-resolution STEM-HAADF images using non-Cs corrected STEM.
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