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Compound-specific Carbon Isotope Compositions of Light

Hydrocarbons in Crude Oils from the Tarim Basin
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Abstract: A large number of crude oil, include marine, lacustrine and coal-formed oils, were found in the Tarim Basin, a
typical superimposed basin. By using the GC-IRMS technique, compound-specific carbon isotope compositions of light hy-
drocarbons in crude oils from the Tazhong, Tabei, Tadong areas and the Kuche depression were investigated. Carbon iso-
topic compositions of branched alkanes and cyclohexane compounds are more robust than cyclopentane compounds in trac-
ing the source of crude oil. For the compound2 mC,, 3 mC,, 3 mC,, CYC, and mCYC,, carbon isotopic compositions of
in coal-formed oils are highest( >=21%0) , lacustrine oils from =25%o¢ to —22%c, marine oils from Cambriam-early Ordovi-
cian strata in the range of =27%o to =21%o, while carbon isotopic compositions of marine oils from late Ordovician are low-
est (<=28%o). Thus, crude oil derived from Cambriam-early Ordovician and late Ordovician strata and coal-formed oil
can be well distinguished by 3"C values of branched alkanes and cyclohexane compounds. Eight characteristic compounds,
especially 2 mC,, 3 mC,, 3 mC,, CYC, and mCYC,, could be selected as indexes to discriminate crude oil origin. It is
thus suggested that the Compound-specific carbon isotope can be a marker to distinguish crude oil source.

Key words: Tarim Basin; Crude oil; Geochemistry; Light hydrocarbon; Carbon isotope
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Table 1 Compound-specific carbon isotope compositions of light hydrocarbons from Tarim Basin

B A 8k [ 3 3R {EL/ (%o, PDB)

s B /m J2{i nC, nCy 2 mC, 3 mCq 3 mC, CYC, mCYC, Tol
YN2 3618 ~3627 ] -24.1 -28.8 -26.7 -26.5 -26.2 -21.1 -21.6 -30.8
1724 3771 ~3804 C -30.1 -31.0 -27.4 -27.0 -27.9 -28.6 -29.4 -25.0
1262 4700~ 4758 0 -31.4 -31.9 -29.5 -29.1 -29.3 -30.1 -30.0 -28.5
TZ16 3812-~3819 C -31.0 -31.8 -29.2 -28.6 -29.1 -28.4 -29.0
TZ161 3805 ~ 3821 C -30.0 -31.1 -28.5 -27.6 -28.3 -28.5 -29.2 -28.6
TZ161 4289~ 4306 0 -323 -26.4 -26.8 -19.2 -28.7 -34.2
YW2 6453 ~ 6499 0, -34.1 -338 -31.2 -30.2 -30.5 -31.4 -31.7 -32.1
S84 5358~5380 1 -30.8 -329 -27.5 -29.9 -29.9 -29.7 -29.8 -29.4
s15 5350~ 5379 Tyhl -30.7 -32.8 -29.3 -26.7 -29.3 -28.5 -29.5 -29.8
YK5H 5428~5959 K, kp -28.9 -31.0 -28.2 -28.0 -28.3 -28.9 -28.9 -28.5
YK6H 5491~ 5982 Tkl -29.3 -31.3 -28.9 -28.3 -28.6 -28.8 -29.0 -28.3
YK7 5367~ 5388 c -31.8 -32.7 -31.8 -30.4 -30.5 -30.8 -30.1 -31.0
YK10 5290 ~ 5340 K, kp -29.5 -31.6 -27.7 -28.4 -28.8 -28.9 -29.2 -28.5
YK11 5426~5431 Z, -31.2 -32.8 -30.2 -29.7 -30.1 -30.3 -29.9 -30.1
YKI12 5361~5376 0, -31.2 -33.0 -30.3 -29.8 -30.2 -29.9 -29.8 -30.1
YKI3 5412~5417 e -285 -30.4 -28.2 -28.3 -28.5 -29.2 -27.9 -25.7
S8 5324~5328 K,y -28.6 -31.2 -29.5 -275 -28.1 -28.8 -28.7 -25.4
DLK1 5143~5151 K, bs -24.6 -25.9 -23.3 -22.6 -23.7 -22.0 -20.5 -22.3
DLK5 4995 ~ 5003 E;s -23.4 -25.8 -22.6 -22.4 -23.3 -21.2 -20.8 -21.3
YH102 5425~ 5429 E -23.3 -25.6 -21.2 -232 -22.3 -21.5 -23.9
$3-1 5026 ~ 5042 Kb -21.8 -25.4 -22.3 -22.8 -23.3 -22.0 -213 -23.5
QL1 5775~5777 K -24.5 -28.1 -30.2 -29.3 -23.1 -23.6 -20.7 -21.4
549 4956~ 4960 E,s -21.7 -23.7 -18.8 -19.4 -21.9 -19.4 -18.9 -21.0
YL2 5039~ 5041 K, bs -19.7 -22.0 -21.0 -20.2 -20.9 -205 -19.1 -21.6
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Fig.1 8"C value of n-alkanes in light hydrocarbons of oils from the Tarim Basin
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Fig.2 8"C value of branched alkanes in light hydrocarbons of oils from the Tarim Basin
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Fig.3 $"C value of cyclopentane compounds in light hydrocarbons of oils from the Tarim Basin
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Fig.4 8"C value of cyclohexane compounds in light hydrocarbons of oils from the Tarim Basin
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