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Geochemical characterization of light hydrocarbons and its controlling
factors in Carboniferous crude oils from the Tz4 Oilfield,
Tarim Basin, NW China

2

XIAO Qilin"> SUN Yongge >~ MAO Shengyi WAN Yonggang'

(1. StateK ey Laboratory of Organic Geochemistry, Guangz hou Institute of Geochemistry, ChineseA cademy of Sciences,
Guangzhou 510640, China; 2. Key Laboratory of Tectonics & Petroleum Resources of the Ministry of Education, China
University of Geosciences, Wuhan 430074, China; 3. Institute of Environment & Biogeochemistry, Department
of Earth Sciences, Zheiang University, Hangzhou 310027, China; 4. Research Instituie of Peiroleum
Exp loration and Development, PetroChina Dagang Oilfield Company, Tianjin 300280, China)

Abstract The influences of thermal alteration, evaporation fractionation and water washing on the Carboniferous oils were evaluated
by using chemical and isotopic compositions of light hydrocarbons ( C; —Cs) in Carboniferous crude oils from the Tz4 Oilfield, NW
China. The results suggest that hydrocarbons in the CI Fm and CII and CIIl Fms have distinct accumulation processes. Compared
with C —Cjs in the CII and CIII Fms, Cs —Cs in the CI Fm contain more normal alkanes, but less cycloalkanes and aromatics resuk
ting in greater ratios of normal (branched) alkanes to cycloalkanes, and are comparatively depleted in '*C. These results indicate that
hydrocarbons entrapped in the CI Fm are derived from a relatively less matured kerogen, which is consistent with the condusion
based on the biomarkers in the aromatic fraction of these oils. Water washing during petrolenm secondary migration along carrier bed
has a relatively minor influence on oils in the CI Fm, while oil cracking and evaporation fract ionation have important role in regulating
the chemical and isotopic compositions of light hydrocarbons in the CII and CIII Fms. T herefore, it is commonplace that different
generative oils mix together within the CII and CIII Fms. Oil cracking probably occurred in the deeply-buried Low er Ordovician and
Cambrian paleo-reservoirs through geological time scale, these thermally altered oils migrated upward along faults and finally accu
mulated in the Carboniferous; natural gases from hydrocarbon secondary cracking should have a critical implication in forming gas ac-
cumulations in this region recently.

Key words: light hydrocarbons; stable carbon isotope; evaporation fractionation; oil cracking; T arim Basin

(No. 40672084) (973)  (2006CB202303)
(0GL-200916)
. L1980 8 L2009 i ()
s E-mail: gilinxiao@ cug. edu. cn



2 4 207
4
) 4 , I
, 4 CI CI. CIII 3 R
R ,ClI  CIlI R s
— 5 ;CII ) ’
) 1
4
* h £ wo W i
[43 ” 4 % ml%#g lJ,::. R
b, : )
« ’ ’ \\\)ﬁﬂqtl / i P ;A,g e ‘
_ 2 o « 2 \\'/.\Tz/ ; \ 2 .
; /8 T2 Ao
« / .J‘ \ \\.
B ” ” /Tz421 B 1\24 1
/ [ ] 6\’/{
- ; TS| A Ty \\\
2 2] \( /4. oTz43
A0 ® T;103—
_ I e e Ti0d
| [ ] moes
CIII
° ClI CII CII 1
Fig.1 The samples location and regiona tectonic of Tz4 Qilfidd
, CIII 11 (GO)
R ClI HP639%0
) - , CESIL5CB GC  (50m % Q 32mm X ( 40 Hm),
, - ) 1. OmL/min, ,
1 100: 1 130 C 15 min,
, Pan 4 C/min 300 C, 30 min
4 12 (GE irMS)
- > GV Instru
- ments IsoPrime HP6890
- . , CRSIL 5CB GC (50 m X O 32 mm X
4 0 40Hm) , s 1. 5mL/min,
, 3:1 :30°C 15 min,
, e 3 C/min 240 C, 15 ‘C/min 300 C,
> - 30min
o7l 13 - (GEMS)
, - HP6890A — Pla+
, form 11 -
, HE-1 MS - (60mx (0 32mm X (Q 25Hm),
70 C, 5 min, 4 C/min 300 C,
sl s 4 30 min, s : 1 5mL/ min
— :EI R 70 eV, 200 C,
5 50~ 500
o , , .- , 199,
[°) . . (),2000.
) 12004.



Fig,3 Light hydrocarbon parameters of Carboniferous crude oils from the Tz4 Oilfidd
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