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Table S1 Peak assignments for FTIR spectra of recent wood (Faix 1991; Pandey and Pitman 2003; Darwish et al 2013; Guo et al. 2019; Pozhidaev et al 2019)
	Peak position (cm-1)
	Peak assignments

	3700-3000
	different inter- and intramolecular hydrogen bonds among cell wall components

	3000-2800
	C-H stretch in methyl and methylene groups

	1740
	C=O stretching of acetyl and carbonyl groups in hemicelluloses

	1660
	conjugated C=O stretch in lignin

	1592
	aromatic skeletal vibrations, together with C=O stretch in lignin

	1505
	aromatic skeletal vibrations in lignin

	1462
	aromatic C-H deformation in lignin and carbohydrates

	1420
	C-H deformation in lignin and carbohydrates

	1416
	aromatic skeletal vibrations combined with C-H in-plane deform

	1374
	C-H bending in carbohydrates

	1330
	C-H vibration in cellulose and C1-O vibration in syringyl derivatives

	1315 
	wagging (out of the plane) of CH2 groups in crystalline cellulose

	1270
	aromatic C-O stretching vibrations of methoxyl and phenyl propane guaiacol ring units of lignin

	1214
	aromatic C-O stretching vibration in syringol rings of lignin

	1158
	asymmetric bridge C-O-C stretch mode in carbohydrates

	1126
	C-H in plane deformation in syringyl monomer   

	1052
	C-O stretching in carbohydrates

	1032
	C-H deformation in guaiacyl unit, with C-O deformation in prim. alc.

	896
	C-H vibrational mode in carbohydrates



Table S2 Sugar composition (%)a of benzene ethanol extracted archaeological and non-degraded wood samples as determined by HPLCb
	
	Fuc
	Rha
	Gal-UA
	Gul-UA
	Glc-UA

	C1
	0.05±0.003
	0.2±0.02
	0.6±0.04
	0.04±0.0002
	0.02±0.0003

	C2
	0.04±0.002
	0.3±0.01
	0.6±0.01
	0.1±0.004
	0.02±0.0004

	C3
	0.04±0.0004
	0.2±0.0005
	0.5±0.005
	0.03±0.002
	0.02±0.0005

	C4
	0.03±0.002
	0.4±0.06
	0.7±0.003
	0.2±0.002
	0.03±0.003

	C6
	0.08±0.003
	0.3±0.02
	0.7±0.02
	0.05±0.0004
	0.02±0.0004

	C8
	ndd
	0.1±0.004
	0.3±0.02
	0.3±0.005
	0.04±0.001

	C9
	0.02±0.00008
	0.4±0.006
	0.4±0.007
	0.5±0.007
	0.03±0.0003

	C10
	nd
	0.5±0.003
	0.9±0.01
	0.6±0.02
	0.06±0.001

	C12
	nd
	0.03±0.002
	0.2±0.01
	0.2±0.01
	nd


a Data are expressed as a percentage based on dry weight of benzene ethanol extracted wood samples;
b Data are mean values of duplicate analysis ± standard deviation;
c Fuc: fucose; Rha: rhamnose; Gal-UA: galacturonic acid; Gul-UA: guluronic acid; Glc-UA: glucuronic acid;
d nd: not detected

Table S3 Resonance assignments of solid state 13C CP/MAS NMR spectra of recent wood (Alesiani et al. 2005; Bardet et al. 2002; Preston et al. 2009; Proietti et al 2011; Łucejko et al. 2012; Zoia et al. 2017; Zborowska et al. 2019; Lucejko et al. 2021; Spinella et al 2021; Wikberg and Maunu 2004)
	Resonance number
	Chemical shift (ppm)
	assignmentsa

	16
	175
	Carboxyl region includes carboxylic acids, amides and esters

	15
	172
	Carbohydrates: -COO-R, CH3-COO-

	14
	154
	Lignin: S3 (e), S5 (e)

	13
	148
	Lignin: S3 (ne), S5 (ne), G1, G4

	12
	137-133
	Lignin: S1 (e), S4 (e), G1 (e), S1 (ne), S4 (ne), G1 (e)

	11
	121
	Lignin: G6

	10
	114-106
	Lignin: G6, G5, S2, S6

	9
	105
	Carbohydrate: C1

	8
	89
	Carbohydrates: C4

	7
	84
	Lignin: Cβ in β-O-4 linked side chain; Carbohydrates: C4

	6
	75
	Lignin: Cα-OH in β-O-4 linked side chain of lignins; Carbohydrates: C2,3,5

	5
	72
	Carbohydrates: C2,3,5

	4
	65
	Carbohydrates: C6

	3
	62
	Lignins: Cγ

	2
	56
	Lignin: OCH3

	1
	21
	Polysaccharides: CH3-COO- [methyl carbon in hemicellulose acetyl groups]


a S: syringyl (aromatic unit with two methoxyl groups); G: guaiacyl (aromatic unit with only one methoxyl); ne: in non-etherified arylglycerol β-aryl ethers; e: in etherified arylglycerol β-aryl ethers.
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Fig. S1 Scattering curves I(χ) of (A, B) C7, (C, D) C8, (E, F) C9, (G, H) C10, (I, J) C11, and (K, L) C12
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Fig. S2 The results from the spectral fitting of the solid state 13C CP/MAS NMR spectra of wood samples (A, B) C1, (C, D) C2, (E, F) C3, (G, H) C4, (I, J) C9, and (K, L) C10. The black lines represent the experimental spectra. The fitted lines are shown as green solid lines, and cumulative fitting lines are depicted in red dotted lines. 
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[bookmark: _GoBack]Fig. S3 SAXS curve fit results using the software SASfit (Breβler, Kohlbrecher, Thünemann 2015) in order to obtain values of mean fibril diameter (D0), diameter distribution (σ) and the inter-fibril distance DF. The fit was applied to data of C7 – C12 in the range of about q = 0.7 to 5 nm-1. The dots are measured data of the scattering intensity of dried C7 (A) and dried C12 (B). Whereas the line is the corresponding curve fitting profile. 
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