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The origin of bitumen used for archaeological tools
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Abstract

Two blocks of asphalt (bitumen) were found with archaeological artifacts in Tell Ghanem al-Ali
by Dr. Tomoyasu Kiuchi, the University of Tokyo. The asphalt has been used as a waterproofing
agent and/or adhesive material. It is interesting to know where these asphalt blocks were
collected and transported from. One of the possible methods to discriminate the asphalt from
various places is to compare its organic compound. Asphalt contains various organic compounds
with straight chain and cyclic chain. The isotope ratios of *C/2C of the compound also differ from
sample to sample. These are effective methods to discriminate the asphalt.

We collected the natural asphalt samples from two places in the area. The one place is the
asphalt mine in the Bishri Mountains. This mine locates far from Euphrates, but produces
asphalt with good quality. We sampled three asphalt (T09030901~3) from natural stream bed. We
also surveyed work faces of the asphalt mine in detail and sampled asphalt at the mining outcrop
from top to bottom layers (T09030904~07). The other sampling place is in the 3rd terrace at Zor
Shammar, 5km west of Tell Ghanem al-Ali. The asphalt formation is small and has about 50
cm thickness. The asphalt had permeated into gravel bed. One asphalt sample (T09030908) was
collected from there.

These naturally occurring asphalts and two asphalt samples from Tell Ghanem al-Ali were
examined their organic compound, elemental compositions and isotopic ratio at Nagoya Uni-
versity. Any clear chemical comparison among natural asphalts and two archeological asphalts
could not found. One of the possible reason is in chemical alteration of organic compounds during
handicraft processing with heat in ancient period.
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X 5 samole comment Bit Sat Aro Res Asp 6"Croe Ni \"

P (wt%) (Wt%) (Wt%) (wt%) (wt%) (%) (ppm) (ppm)

Bishri i

B a1 | 00030901 A5 168 | 123 | 318 | 148 | 411 | 2853 | 955 | 7082

Bishri 09030902 LT 206 | 115 | 302 | 192 | 390 | -2837| 819 | 6140

j;?)‘{'f 277V PLID)SS . R . . .| .

Bishri T09030903 B 181 | 135 | 333 | 181 | 350 | -2852| 452 | 6553

KT 2T 7 e ' : : ' : '

Bishri = -

D o 1 | 09030904 WL B | 149 | 148 | 353 | 174 | 324 | —2850 | 706 | 5805

Bishri 09030905 %2 180 | 156 | 330 | 172 | 342 | —2855| 810 | 6025

KT 2T 7 | ’ ' : : : : '

Bishri . _

o 1 | T09030906 TR L 208 | 162 | 340 | 165 | 332 | —2849 | 752 | 5947

Bishri #H3kE (P o

B o 1 | 09030907 T 107 | 147 | 368 | 164 | 321 | 2848 | 918 | 6105

Zor Shammar Zor Shammar

et | To%030908 sy 315 | 157 | 277 | 210 | 356 | -2764 | 394 | 2192

W7 A7 7 v b Basket No4

. S1(TGA Sq2) | oot %ot | 202 37 22 | 114 | 827 | -2779 | 472 | 2238

. 5

’(Es‘g TAZTVE | 9 (542 Level 7) 184 31 15 | 117 | 837 |-2851| 1166 | 5880

Bit =bitumen (in % by weight/bulk sample) : Sat =saturated hydrocarbons in weight % of Bit ; Aro=aromatic hydrocarbons
in weight % of Bit ; Res =resin in weight % of Bit ; Asp = asphaltenes in weight % of Bit ; Ni=nickel in weight ppm of Bit ;
V =vanadium in weight ppm of Bit



FEFMARIT Asp ZBRILSN & & DICHTAFICH AL, 900C T 4 BERIMELTE, TARKEST A V% H
WC AR F A EILL, FAARN G B & cotr L7z (F1). Rk, PDB EE#EY
BrolBicks o EKidk L.

TLEIHIEEE, Bit, Asp IZxF LTI, 3%, KE, EK, E, RIOERES L LTHEIL
72 (#%2).

NA = —h—D5HTIE, Sat & Aro DR-EW % H A2~ b7 T 7EESHEN (GCMS) %

K2 DHEBI AT O, Bit, Asp OITHEA

X 5 sample comment Cbuk | Houk | Nouk | Sbuk | Obuk

(wt%) | (wt%) | (wt%) | (wt%) | (wt%)

Bishri RIX7 A7 7 )V b T09030901 T A Ji 13.6 1.6 0.2 1.2 0.76
Bishri REX7 27 7 )V b T09030902 Bl aTIp/ 15.8 1.8 0.2 14 1.27
Bishri KX 7 27 7 )V b T09030903 b = 11.8 14 0.2 1.1 0.74
Bishri REX7 A7 7 )V b T09030904 wmIE FE1kE 119 1.3 0.1 1.0 2.49
Bishri KX 7 27 7 )V b T09030905 528 14.6 1.7 0.2 1.2 0.65
Bishri K7 27 7 )V b T09030906 T L 14.2 1.7 0.2 1.2 0.68
Bishri Kk 7 27 7 )V b T09030907 w3k (ThE) OTH 10.7 1.3 0.1 1.0 6.31
Zor Shammar KIX7 A7 7V I | T09030908 Zor Shammar #6175 A k| 327 3.8 0.2 4.6 8.98
BT A7 70 (S1) S1 (T.G.A. Sq-2) | Basket No.4 Structure No.1 | 32.1 30 05 39 15.0
BT A7 7V b (S2) S2 (Sq.2 Level 7) 25.0 2.8 0.5 27 4.59
Cait Hait Nait Seit Ogit

X AN

= 7 sample comment (wt%) | (wt%) | (wt%) | (wt%) | (wt%)

Bishri RIX7 X7 7 )V b T09030901 R 79.2 9.1 10 6.5 3.67
Bishri KX 7 27 7 )V b T09030902 e 755 8.6 0.8 5.9 3.32
Bishri KX 7 27 7 )V b T09030903 b = 80.0 9.2 1.0 72 3.01
Bishri KX 7 27 7 )V b T09030904 wmEbE FE1kE 80.4 9.3 1.0 6.1 311
Bishri KX 7 27 7 )V b T09030905 %2 8 80.0 9.2 1.0 6.9 2.59
Bishri KEX7 27 7 )V b T09030906 ThEo L 79.5 9.2 1.0 6.6 241
Bishri KEX7 27 7 )V b T09030907 #3E (TH) OTH 79.2 9.1 1.0 6.3 255
Zor Shammar KIX7 A7 7V I | T09030908 Zor Shammar 5575 A k| 797 8.8 0.6 6.5 258
EYRT A7 70+ (S1) S1 (T.G.A. Sq-2) | Basket No.4 Structure No.1 | 66.7 6.9 05 75 718
BHRT A7 7V b (S2) S2 (Sq.2 Level 7) 70.4 7.7 0.9 5.6 78
CAsp HAsp NAsp SAsp OAsp

X AN

= 7 sample comment (%) | (wi%) | (wi%%) | (wt%) | (widh)

Bishri KX 7 X7 7 )V b T09030901 TR 778 7.4 1.6 8.0 257
Bishri KX 7 X7 7 )V b T09030902 deinyJE 75.4 7.3 15 78 3.33
Bishri KX 7 27 7 )V b T09030903 b = 74.8 7.1 1.6 79 271
Bishri KEX7 27 7 )V b T09030904 wbE E1E 76.6 7.3 1.7 72 3.56
Bishri KEX7 27 7 )V b T09030905 %28 76.2 7.3 1.6 6.7 277
Bishri KEX7 27 7 )V b T09030906 ThEo L 75.0 7.2 1.6 8.2 291
Bishri KRR 7 A7 7 )V b T09030907 3k (Th) OTE 785 74 18 83 352
Zor Shammar KIK7 A7 7V I | T09030908 Zor Shammar 557 A k| 781 7.0 1.1 8.8 3.12
BT A7 70 (S1) S1 (T.G.A. Sq-2) | Basket No.4 Structure No.1 | 67.8 6.5 0.6 84 7.84
BT A7 7V b (S2) S2 (Sq.2 Level 7) 69.1 7.0 1.0 6.6 7.92

T & XD bulk, Bit, Asplx, ZNZEN, HMHETORFL, bitumen, asphaltenes## L TWwW5b. HAilX, EE%TERLTH
5.
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HWTBIhot, EIWWEFNRFNONA F~<—D— 1M ZEEEMNME (m/2) THEON
7ax bSO -7 HEEZER LS. B, NMAv—H— O/ 51X Connan and Nishiaki
(2003) (Z#HEL /-,

K3 AHBONA T~ =7 —

X o sample aXx> b 23/3 24/4 Ts Tm C30apH GCRN C27S-diasterane
o b | TOO03090L | i 61495 4694 6369 25429 81336 9000 3190
o b | T00030902 | i 204775 25779 32973 150065 | 390347 48223 12387
T o b | T09030903 |k 52213 2985 4116 23399 57304 6157 1806
B o b | T09030904 | BCLFE 51 | 243990 23226 26217 121158 | 300696 37075 12008
B o b | T09030905 | 452 413670 31843 51154 227175 | 168081 61601 20742
T gy | | TO9030006 | TR L 250043 28214 30116 136270 89124 42534 17007
e oy | Too030007 | B3EE CFRD | 3937, 3153 3968 15100 51683 4267 2249
Doporanmar | Togogosos | 4oy Shamnar 1424 557 13622 39870 166508 27876 1014
T AT T A 502 |t o | 172249 21407 199487 1882450 | 4674028 | 629614 13275
o AT Lol 1073680 | 116182 170166 865030 | 3118322 | 302138 35267

X ) sample EPEVAN C27appR C27apBpS C28apBR C28apBpS C29ap8R C29a88S C29aacR
o b | TOO03090L | T 11158 10406 13798 4351 9505 25370 2096
o b | T00030902 | i 12199 7211 15972 8607 32194 73347 10528
e o b | T09030903 |k 9997 9779 15547 3527 14953 21685 766
R oy b | T09030904 | BEEJ 451 R 5428 4101 14010 9380 8540 66877 15662
D o b | T09030905 | 452 11639 6604 24850 15236 12695 | 130712 33121
D o b | T00030906 | T L 11727 6138 27252 11624 4815 | 150000 32075
e oy | To0030007 | B3R CTRD 2335 1415 3519 2048 1688 11000 1875
Dopohammar | Tosusogos | Zer Shammar 3305 2648 4206 2582 11124 10445 1506
T AT T o A sq2) |t ol | 193708 | 159410 218620 159324 | 445437 | 329943 16048
7T Level) 39891 16263 18347 81287 | 198047 | 109778 25510

X P> sample X2k | C27aBBR+S | C28apBR+S | C29appR+S |GCRN/C30apH| Ts/Tm |27Sdia/29acaR |  23/3/24/4
o b | TOO03090L | T 2891 2433 46.76 0.11 0.25 152 13.10
o b | TOO030902 | LT 1298 1644 7058 0.12 0.22 118 1143
o b | TOO030903 |t 26.20 25.27 4853 0.11 0.8 236 1749
oo b | TOO030904 | LI 1R | 880 2159 69.61 0.12 022 077 1051
T o b | TO9030905 | 42 K 9.04 1987 7109 037 023 063 12.99
o b | T00030906 | T i 844 1838 73.18 048 022 053 889
e o | Too030007 | B3R CFRD 70 2530 57.66 008 026 120 1249
Zor Shammar | ogogee08 | 20t Shammar |7 g5 1978 62.87 017 034 067 256
KIKT A7 7V b BT 7 AL b . ! . i ) )
T A7 7 v b | ST Basket No4
o GASED) | o o1 | 2344 25.09 5147 013 0.11 083 805
ARl - 1211 2149 66.40 0.10 020 138 9.24

W& 4 OWsEE 513 Connan and Nishiaki

(2003) 1CH#e 7.
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Bit 2* 515 5 1L 724 Sat + Aro, Res, Asp % TH
HE$r=/A7ay b (M6) TIX, &EIFTA
7 7V MilBHE Asp ICEAZHIRIC 7Oy b &
N7z, ZoO#FHIE, BERICHE I TV 5 EH
7 A7 7V bkF o (Connan and Nishiaki,
2003) FPLTwab. UL, RRT A7 7
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X 10 1& Asp DRFZERMAKRLLICH LTS F~v—h—DlkE7Tay bLAEZLOTHS. ZOHRIZE
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