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Abstract

The chemical compositions of woody fossil fragments collected by picking manually and density centrifugation
from sandstones of the Lower Cretaceous Yezo Group in Oyubari, central Hokkaido, Japan were analyzed by KOH
/methanol hydrolysis (saponification) after solvent extraction. Organic compounds bound in macromolecules of
the woody fragments with ester bonds, obtained by saponification, were mainly composed of short-chain (Ci to
Cis) fatty acids and series of n-alkanols ranging from C., to Cis homologues. These ester bound constituents are
attributed to moieties of polyester parts of selectively preserved resistant macromolecule like cutin or suberin. Even
carbon-number predominance was observed in both compounds, which indicated that biological components were
well preserved. The bound fatty acids showed similar distribution patterns among all samples, indicating that these
moieties might have been altered by strong diagenetic processes. On the other hand, the distribution patterns of -
alkanols significantly varied. In particular, those of long-chain (>Cs) n-alkanols varied possibly depending on
plant taxonomy. Thus, we suggest that these parameters are strongly useful as molecular paleobiological indicators
for chemotaxonomic analyses. Also, the distributions of short-chain n-alkanols and the ratios of short to long-chain

homologues are presumably useful indicators for diagenesis, taphonomy and environment.
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IR SN2 DTH B, 72721, BEITW)
R 2 T A m T AL, AR
P T F720T TR % L, BBEH TER» LT
BENHsbEELLEEZLNLTVS
(Almendros et al., 1999; Gupta et al., 2007) . FEWAE
R FEOWPUERE ST, ¥ 7L o TZORE
JHEHETH 5 HER (monomer) DM A% %
ZEFMONTEY, RIEL % 5O 4
THME G2 5HENHEEL LTREIATVS
(Abbott et al., 1998; Pastorova et al., 1998, Arai et al.,
2003) 0 & 51T, HEH RO JEMBREE R S St = i
LT FRAESN T L WMEENRH D, ELED
HRE - HAET R 12 e 0 1Es LIRS
Moo L Lads, W tAIZE W TS
W& ST OWZEIEIT & A EHEFID 2,
ABFZECTLE, JbilpE T E HRRRE D ¥ —
A MbE»SER LR ORF LA IZEH
LT, BARHMEMLF 2472720 WEORR
b o—fEEZ @I T8, 5L AET
NTOARFALA Z BT % X9 (2R L
T, TNLEZTVH)NMKGHL, FroN7zER

BesyC b % MM X DBRIEHRT b 2 — b i2ows
TR 7~y LM AT o720 E 72, MHE
DHEHERENA 4~ = — DG AT o720 TS
DFERD S, RIALH FOEHNER S 1256 2,
LB - 87+ 7 3 =% % MBS
b I OGT R EIERHER S LTORT > &
VAR L 720 F 7o, AR, HRTOY
77w 7 A, 1F AR R IZAT ) EEREAT
W, LR OBEERE, R G T ORI D
WTHRE - BB LI

2. B &R

2.1 ##

Jb 8 IR A AR I (Fig. 1) KM/ iR
(TASCDED) INVICEMNT 25 T HRRE
Y —oNu)llERE ) R A a0 5 ARk
R L 72, W R aRaiE L, KR
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Fig. 1. (a) Location of study area, and (b) sampling
locations at the Tengunosawa River route in the
Oyubari area, central Hokkaido, Japan.
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Fig. 2. A photograph of a sandstone collected from
TNG 17, which contains plant
fragments. Scale bar is 5 cm.
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Table. 1 Data of aliphatic hydrocarbons from the Cretaceous Shuparogawa Formation in the Tengunosawa River route,

Oyubari area, central Hokkaido.

Sample Location Sample type* Separation method Dry CPI Pr/Ph  L/H 22S/(22S+22R) 20S/(20 S+20R)
No. number weight (g) of Cshopane of Cysterane
TI15M TNGIS mudstone - - 129 526 0.80 0.58 0.49
T15F1 TNGIS5  plant (stem) in sandstone picking 0.13 1.39 513 044 0.53 0.43
TISF2 TNGI15 plant (stem) in sandstone picking 0.20 137 4.84 1.34 0.61 0.40
T17M  TNG17 mudstone - - .21 275 0.85 0.56 0.45
T17F1 TNG17 plant (stem) in sandstone picking 0.36 149 6.05 36.89 0.60 0.45
T17F2 TNGI17  plant (chip) in sandstone picking 0.07 152 395 21.69 0.55 0.44
T17DC TNGI17 plant fragments in sandstone Density centrifugation  0.24 143 504 1.12 0.58 0.49

Carbon Preferential Index (n-alkane) : CPI=1/2{(Cas+ Ca;+ Cas+ C31)/(Cas+ Cas+ Cas + Cs0) + (Cas + Car+ Co+Cs1)/(Cos+ Cos + Ci0+Cs2) }, L/H

(n-alkane): L/H=C1s—Ca/Cas—Css

*description in parentheses are appearance of each manually picked plant fossils ; (stem: elongate shaped, chip: boxy or rounded)

( Powdered Sample )
MeOH 20ml x6

4 Solvent extraction MeOH/DCM(W) 20ml x6
DCl 20ml x6

( Residue;
< Saponification 4 Silica gel column chromatography
KOH/MeOH

110°C 3h
Aliphatics ) (Aromatics) (Ketones) (Pojar lipids)
Esters
< Trimethylsilylation

BSTFA60°C 30min
| GC-MS analysis |

4 Liquid-liquid distribution
(ACidIC |Ip|d) (Neutral |Ipld>

4 Esterification <1 Silica gel column chromatography

BF3/MeOH

80°C 30min
Aliphatics etones Polarllplds
< Trimethylsilylation

BSTFA 60°C 30min
GC-MS analysis

Fig. 3 A flowchart of analytical procedure
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ABLICEE I N (Fig. 4), {LaW T Lo RML
OB 2 O (SRHEORIED 721
DEE) &, K4 DB % Fig. 5 \TR L7z,
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AT )R W B 7 BRI & 0 IR RS
FIIZELD SAF N AIRFED Z & % ek (occlusion)



RN - RHE

(@) | T15F1 (Aliphatic fraction)
TIC

Intensity

20 25 30 35 40 a5 50 55 60 65
Retention time (min)

16 is
(b) 1 T15F2 (Acid fraction) T
18
1 TIC M
2
2
g
£ ]
v LA J,Jtz,l_' Ty v
B i R e e e
15 20 25 30 35 40 45 50 55
Retention time (min)
12
(c) 1 AiB T15F2 (Neutral lipids, Polar fraction)
MF
16
=
18
£
l(l)‘lh‘ lunﬂ ‘ﬂ f g 2 ‘i",j‘c ‘J °‘ ?‘ I 2 ‘

15 ‘ ‘ ‘ 26 25 30
Retention time (min)

Fig. 4. (a) Partial total ion chromatogram (TIC) of aliphatic fraction of T 15 F 1, (b) partial TIC of
acidic lipid fraction of T 15 F 2 (after saponification), and (c) superposed mass
chromatograms of polar lipids fraction of T 15 F 1 (after saponification); A: m/z 215, 229,
243,257,271, 285 (12~18.5 min) and B: m/z 299, 313, 327, 341, 355, 369, 397, 411, 453,
467 (18.5~). (Pr: Pristane, Ph: Phytane, @: n-alkanes, v: fatty acids, o: n-alkanols), is:
internal standard
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(a)

relative amount

(b) Solvent extraction Sealed tube MeOH Sealed tube KOH/MeOH
%97 99. 5% e 0.2% ' 0. 3%
75 75 75
n-alkanes 50 50
25 25 25
0 0 0
14 18 22 26 30 14 18 22 26 30 14 18 22 26 30
100 97.6% 2.3%
75 75
FAMEs 50 5 TR
25 25
] 0 -
10 14 18 22 26 10 14 18 22 26
100 27.5% '* 72. 5%
75 75
Fatty acids TR 5 5
25 25
0 710 14 18 22 26 0 10 14 18 22 26
10 27.0% ' 37.4% '™ 35. 5%
75 75 75
n-alkanols % 50 %
25 25 25
0 [ 0
10 14 18 22 26 10 14 18 22 26 10 14 18 22 26

Fig. 5. (a) Relative abundances and (b) distributions of n-alkanes, FAMEs, fatty acids and n-alkanols
obtained by progressive treatments of woody fossil fragments. TR: trace
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THhYOEAHDOENS LT EALRBED LD
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Leeuw and Largeau, 1993), ¥ 7=, #24E, AfR[ENE
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WTC, AEOTERBHROMGPREL, 7
FOENDPMENT WA WIREN D 5 (Fig.
6)o
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Fig. 6. Distribution of fatty acids and n-alkanols obtained by KOH/MeOH hydrolysis in the residues of
woody fossil fragments by picking (a) and density centrifugation (b), after solvent extraction.
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