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Fig.1 Organic maturation process
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where asphalt samples were collected
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5, BB EKTIES L, HHEEORER%E 100 rpm
U, E—HENCH 20 EETFHTHES 5, —HEO
WMESKT Lico@dflomE % 90° 3 5 L, REICFH
THBEL, NHIZ 4 HFMptEEd 5, Qs pn7y
oy NOREICFEEHTL 2% THEEST 5,

RS
PRITFEIHERT I Ay b3 I — 5 —HBEE)
BIEEREA — b A v b 2 2HABDETIT) Ea—F—
HBIR—R—F 4 27 84V FHLE#600 %R - 7-DHE
BEROE, FEEEKTRSL, 7V y b LHEBK
DOMEE 2RV N, PESOEEE% 100 rpm, Rk
HIVF — o alEE s % R R D ICRE L, 5 RBAE
THEBEITY, 7V 7 v McEBEShTO 3342
ICEREICH S £ THBEER DT,

(b)

(C) IxALWTE
BRAPIEERTI Ay P 3PUERICE 2 — 5 — A
PIEEEEA — P A v b 2EZMABEDETITI, Ea—TF—

HEBNRT e xS 707 0R8 4 0 F &M I HHERE M

#£1 7277V baHEkE
Table 1 List of asphalt samples
[E3zi bt e REE B HA ik g R
b | EimETH BR C & ZZX7 7 bABL | BH(ERR - = | 13 BB EEETESGHESE | 56K 10 | BEHEER
=5 (RER) v BR) 2 A%
727 7 )b bNES | R FREX) agE %106 X 44
EEET 285 B R B REARE SERIEREN | EEETESGAEE | $I-20K 13
7 &
300 215 P &R B BARE~KRE | 2B5BNEIEN | WEHESGERS | S8R
7
EHE | AT & ) B~mPTE | 988 EHREESGERE | B4R 14 | SHEEEEX
207 % ILHREE
e ZAMILGE | B AELEe X~ | 3B SRIVEEN | EHREESGHHE | £ 23K 7 -
B WinE 307 4
HEM FiLEH 7X77 b bABL | ATHARFE (BET | 6088 5Lt HREMSGRHRE | B 73
#BH (ER) B 458 #
HARNEON | LA Q)R 7R7 7 PR | PEARE~REY) | 16 SBOVEEH ﬁﬁg@ﬁﬂi&% 37K 1
% 5B 495
HERIGERN | RIT () #EE ] 3N asB EHRREGARE | $80K 19
505 44
HEEM i (1) E 727 7 b FHEE | hEihE 1 BSLEHERER | HARRESGHEE | $ 66 K 1,
% 512 4 B 51
AT AR RS B ®EAME 30 5Lt HERISHGHEE | TR 19
454 4
ST FENSHEM | 58 (RH~) R TS RAKEw b %;W%ﬁiﬁ%z% HH16 k FNHHEER
-2 A%
Lol PN Ei3f &% (IRER) (& BRHEARTEE 3E BLETRFAARZ S | 5§ 229 [X-1 COTHREE
& (B 1978 BeHRATEE 3 ¥WFREE 8 Fooo-2 | A&
HEER | BLH JTARILAR kB | B ®REATE QBB BRSO | 55 17 K 35 Tk R L
. % 362 5 {Ltite v —
BEFRTH SELEEE | 7XT77 0V AR | PHRE~KE (385 A BNERE | MEESULMER | F 12K 1
&% B %5 406 55
R I/ PR 7R 7 7 )V bR | BREARTEE (KABC | BB FRE BRSO LR | 85 241 K 1
(OB~ ER) R 55432 4
EF R | \BFH ARG D& | 38 REREERK g2 S{FE4t AFEECHARE | F58 K 1~4 | HTFEXLIR
58 £ S 4
ZFW FARE 5} 3 ES N o8B ﬁ%iiﬂs‘c%ﬁﬁ% p.68,p.178 iﬂt M v
239 -
TGRSR M | RER &M | 58 hifkEE 29 S{EEHR EFEEGREE | pl123, 5 E
276 5 fifi 100-4
— BT IR AT L FF R i P~ %BESE | BB EFREGRRE |5 BE K K
333 4 191-2947
JUEEREF A THEKIRE | B8 AR E~FE | BSB EFRESGARYE | SHEKR 182
¥ 449 #
JUF BRERR AT RFEB 3R | 727 7 )b RS | kb 12 S{EEH AP EESGREE | H 72K 148
537 4B

49
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EHEAL, 4 0E4EMES 180ml & 20 ml ICERET
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TEMES 12 Carl Zeiss Micro Imaging %! Axio Imager
A2m ZERT %, BMEORFIC I N VST %
A, R 546 nm OBENHT 4 VY —EBLT, £
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BEL, RT—VICBETBET S, <2 J7 VRO M
AR Y b AT v MEEML, 100 wm O E 2R R
T 400 SHIET 5,

34. ZENT 4 F+4 FRERORAE

R, EHETTT U v Mc—ERE OB
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Fig.3 Atomic H/C and O/C ratios of asphalt samples on van Krevelen diagram

1:1:1ICRBEIICEBERAEL, BB/ X5 —%
BIRL, 4 E4T9,

4. AR &t

4.1. FTERHERK

TRA7 7V OREWETH 57 0P« v OuRMK
AFTITIE—HRIC van Krevelen 14 ¥ 75 L, §74b
LAKEMREBREFE (H/CREFHL) EHtdnc, g
RERFE (O/CIHTI) ###icss7 5 7%2FA
3% (K3), van Krevelen ¥4 ¥ 7' 5 L LTI, &
VORBPHAAIC L D EARECELD, BEEEOY
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T 5, aFRMRRE DEROREH, /NER (1999 O
AEt SR AR EZRHOTE D, ThIZENENSET
WD, HUKAITIZE/ MIIGERF %2 (3 U, JbifdEh Sa
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HKD<EI NV THY, MEOREBDOMOERE T THER
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FIViE, REYOLER - fa, #E, KK, BEEZ0IC
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Fig.4 Maceral compositions of asphalt samples
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H%Xd % (Xiao et al.: 1998), A DOFERT S KER
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Fig.5 Amorphinite reflectance of asphalt samples
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Asphalt, which is archaeological bitumen used as an adhesive and waterproofing agent, has
been widely excavated from Jomon Period archaeological sites across northeastern Japan.
Asphalt remains from 21 archaeological sites in the area ranging from Hokkaido to Akita and
Iwate Prefectures in Japan were compared by applying the elemental and maceral composition
analysis and reflectance measurement techniques used in petroleum geology to source rocks.
Elemental and maceral compositions of asphalt samples were strongly affected by the identity of
the source organisms that had been transformed into the asphalt. However, reflectance was af-
fected by the degree of maturation of the organic materials, by the diagenesis process that oc-
curred during burial, and therefore the chemical changes of the organic material in the sediment.
No geographical feature characteristic to a particular region was recognized in any of the elemen-
tal and maceral composition analyses or reflectance measurements of asphalt samples. Cluster
analysis of asphalt samples on the basis of these three variables—elemental composition, maceral
composition and reflectance —indicated that archaeological and natural asphalt samples were di-
vided into three clusters, the first originating from bitumen in source rocks of oil fields, the sec-
ond from altered bitumen, and the third from bitumen in small oil seepages. Cluster analysis

showed that several asphalt samples from a site belonged to the same cluster.





