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Figure S1. Light microscopy image of waterlogged archaeological wood. Red arrows

50 m

marked the VICWs.
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Figure S2. PCA scores (A) and loading plot of PC1 (B) of Hopea wood samples. R: RW. W:
VICWs in archaeological wood.
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Figure S3. The archaeological site of marine “Xiaobaijiao I” shipwreck. (map source:

bzdt.ch.mnr.gov.cn)
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Figure S4. Examples of load-displacement curves of nanoindentations on the cell walls in
RW (the black line) and VICWs in archaeological wood (the red line).
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Figure S5. Images based on CCD camera (A, D) and pseudo-colour full-spectral FTIR
absorbance 3D images (B, E) and related 2D images (C, F) of wood tangential sections; RW
(A, B, C) and archaeological Hopea wood (D, E, F). The intensity of the absorbance is
indicated by the change in color. The black solid squares present in Fig. 2C and Fig. 2F
indicated the chosen pixel positions in the S layer of wood fibers in specimens. Scale bar

=50 pum.

Table S1. Peak assignments for FTIR spectra of wood [16, 22, 43, 47]

Peak position (cm™) Peak assignment
3700~3100 the hydroxyl stretching region
mainly assigned to the C=O stretch in acetyl groups of
1730 .
hemicellulose
the relative concentration of aromatic skeletal vibrations,
1592 ) o
together with C=O stretch in lignin
1502 the aromatic skeletal vibration in the lignin (mainly syringyl)
1462 the CHz symmetric bending on the xylose ring
1424 the CHzscissoring in cellulose
1370 the C-H bending in polysaccharides
1334 the O-H in-plane bending of amorphous cellulose
1318 the wagging (out of the plane) of the CH2 groups in crystalline
cellulose
1264 the aromatic C-O stretching vibrations of methoxyl and phenyl
propane units in guaiacol rings of lignin
mainly assigned to the C-O stretching in the O=C-O group of
1234 . o .
side chains in hemicellulose
1220 the aromatic C-O stretching vibrations in syringol rings of lignin
1160 the characteristic of asymmetric bridge C-O-C stretch mode in
polysaccharides
897 [-anomers or B-linked glucose polymer
834 the C-H out of plane deformation in position 2 and 6 of syringyl
unit in lignin
810 equatorially aligned hydrogen on the C2 atom in the mannose

residue in glucomannan




Table S2. Resource assignment of solid *C NMR spectrum of Hopea wood [17, 23-25]

Resonance Chemical shift
nunber (ppm) Assignments
1 173 Carbohydrates: -COO-R, CH3-COO-
2 152.6 Lignins: Sz (e), Ss (e)
3 147 Lignins: Ss (ne), Ss (ne), Gs, Gs
4 136 Lignins: S1 (e), Ss (e), G1 (e)
5 134 Lignins: S1 (ne), S (ne), G1 (e)
6 127-116 Lignins: Ge, Gs, Sz, Se
7 105 Carbohydrates: Ci
8 88.7 Carbohydrates: Ca
9 84 Lignins: Cp in f-O-4 linked side chain; Carbohydrates: Cs
10 - Lignins: Co -OH in 3 -O-4 linked side chain of lignins;
Carbohydrates: Cz,35
11 72 Carbohydrates: Ca35
12 65 Carbohydrates: Ce
13 62 Lignins: Cy
14 56 Lignin: OCHs
15 23 long-chain CHz included in resin acids, residues of
microbial biomass, or condensed tannin
16 o Polysaccharides: CHs-COO- [methyl carbon in

hemicellulose acetyl groups]

S: syringyl (aromatic unit with two methoxyl groups); G: guaiacyl (aromatic unit with only one methoxyl);

ne: in non-etherified arylglycerol B-aryl ethers; e: in etherified arylglycerol 3-aryl ethers.

Table S3. Pyrolysis products of Hopea wood by Py—-GC/MS [17, 28-31].

No. Retention time

(min) Name of compound Origin Category
1 2.2 acetic acid holocellulose
2 24 2-butenal holocellulose
3 5.5 2-furan methanol holocellulose
4 -h henyl
9.2 phenol P ydr.oxyp N others
lignin
5 95 2-hydroxy-3-methyl-2-cyclopenten-1- holocellulose
one
6 10.0 o-cresol p—hydr.oxyphenyl others
lignin
7 10.4 m (or p)-cresol p—hydr'oxyphenyl others
lignin
8 short-
13.1 ingol ingyl ligni
3 syringo syringyl lignin chain
9 14.0 E-isoeugenol guaiacyl lignin long-chain
10 14.6 5-tert-butyl-1,2,3-benzentriol lignin dem
11 . . . L short-
15.0 4-vinylsyringol syringyl lignin chain

12 15.2 4-allylsyringol syringyl lignin long-chain




‘dem: demethylated/demthoxylated lignin pyrolysis products.

Table S4. Assignment of Raman bands for main components in hardwood [14, 16, 17].

Wavenumber
Assignment Component
(cm )
1096 Heavy atom (C-C and C-O) stretching Cellulose, Glucomannan,
Xylan
1121 Heavy atom (C-C and C-O) stretching Cellulose, Glucomannan,
Xylan
1149 Heavy atom (C-C and C-O) stretching plus HCCand  Cellulose
HCO bending
1271 Aryl-O of aryl-OH and aryl-O-CHs; guaiacyl ring Lignin
(with C=0O group) mode
1333 Aliphatic O-H bending Lignin
1600 Aryl ring stretching, symmetric Lignin
1620 Ring conjugated C=C stretch of coniferaldehyde Lignin
1660 Ring conjugated C=C stretch of coniferyl alcohol; Lignin
C=0 stretch of coniferaldehyde
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