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Abstract: Straight chain alkanes and various biomarkers such as steranes and terpanes and compound-specific
carbon isotope compositions of individual n-alkanes in the saturate fractions of extracts from highly mature source
rocks and crude oil from the Hu 47 well in the Northern and Southern Guizhou depressions were analyzed using
GC-MS and GC-CSIRMS. The distribution and composition of regular steranes and terpanes in those source
rocks are very similar and have lost their original geochemical significance. However, crude oil from the well
Hu 47 contains abundant low molecular biomarkers such as tricyclic terpanes and pregnanes while C,,_s hopanes
and C,,_,, steranes are depleted, suggesting that it is a condensate with high maturity. There are bimodal distribu-
tions for n-alkanes with a minimum at n-C,, or n-C,,in most source rocks. Normally, this phenomenon should not
appear in highly mature source rocks. However, for both bimodal and unimodal distributions of n-alkanes in those
source rocks, the carbon isotope compositions of individual n-alkanes are similar. The 8" C values are between
—28%0 and —31%o and decrease with increasing n-alkane carbon number, suggesting that bimodal or unimodal
n-alkanes have a similar source in highly mature source rocks. There is an obvious negative tendency in carbon

isotope compositions of individual compounds with increasing carbon number of individual n-alkanes in light oil
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from the well Hu 47, but their 8" C values are lighter by about 3%e¢ compared with those in highly mature source
rocks. This could be related to the fractionation of carbon isotope during the thermal evolution of organic matter.
Therefore, when carbon isotope compositions of individual n-alkanes are used in oil —source correlation, it is
important to avoid a large maturity difference between the crude oils and source rocks.

Key words: normal alkanes; bimodal distribution; compound-specific carbon isotope; source rock; crude oil;

Northern Guizhou Depression; Southern Guizhou Depression
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Fig.1 Sampling location of source rocks and crude oil in the study area
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Table 1 Basic geochemical parameters of source rocks in Northern and Southern Guizhou depressions
Hme . w(TOC)/ S,/ S,/ PG/ 1y/ Wit “A”/
QJJE; Fridis 2t it | % ) (mg 1 g')  (mg 'zg") (mg-g™") (mglj g™") br dﬁH%
B1-S24 S\l RBEJEE 046 0.01 0.02 0.03 4 0.54  0.004 0
B1-S33 Syl RBEJRE 053 0.01 0.02 0.03 4 0.47  0.0042
B1-S37 Syl RBEJEE 056 0.01 0.02 0.03 4 0.44  0.0032
Bl B1-S52 S\l RBENRSE 271 0.01 0.02 0.03 1 0.09  0.0028
B1-S15  Oyw  JRBEJEAE 230 0.01 0.02 0.03 1 0.11  0.002 4
B1-S18 Oyw  KMBEJHE 320 0.01 0.02 0.03 1 0.08 0.006 0
B1-S7 € KEBEAJRAE 053 0.01 0.01 0.02 2 0.31 0.006 6
K& DH-S3 S\l REBERE 044 0.01 0.02 0.03 5 0.57  0.003 4
LJ-S1 Z,ds  JRMBERE 170 0.01 0.01 0.02 1 0.10  0.0029
N LJ-S2 Zyds  JRBEIRE 2.1 0.01 0.02 0.03 1 0.12  0.0049
MG d RmERE 420 0.01 0.01 0.02 1 0.04  0.0027
LJ-S4 Z,ds K@ 3.08 0.01 0.02 0.03 1 0.08  0.0023
. YK-S1 €n  BEOREHE 683 0.01 0.02 0.03 1 0.04  0.0023
AL .
YK-S2 €n  BEORHE 593 0.01 0.08 0.09 1 0.13  0.0029
FEHIE YTZ-S3 €n Wi s 8.84 0.01 0.15 0.16 2 0.15 0.002 6
YJS-S1 S\l REEJRE 415 0.01 0.12 0.13 3 0.26  0.003 0
Eaill YJS-S2 S\l IREEJE 2.18 0.01 0.03 0.04 1 0.15  0.0027
YJS-S3 Syl KBAJHE 101 0.01 0.03 0.04 3 0.33 0.004 2
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Fig.2  Distributions of straight chain alkanes in source rocks from different geological sections

in Northern and Southern Guizhou depressions (m/z 57)
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Fig.3 Distribution of steranes and terpanes in different source rocks from Northern and Southern Guizhou depressions

x2 BAYBFIEBEMYEARERMKIREFRE 47 FEiBHERE GRS H

Table 2 Common parameters related to steranes and terpanes in different source rocks
and a crude oil from well Hu 47 in Northern and Southern Guizhou depressions

HIEE RES i CiT/ CyTe/ CigpgT/  Ts/  CogTs/ diaCyy/  diaChy/ CooffilE 20/ CoofiihE B8/ =Hilliky, ARSI, BIERH/
e G CyoH  CpeT  Cpg 5T Tm  CyH  diaCyy  1eCp9  (20S+20R)  (a+fB) (pg-mg™) (pg - mg™!) (pg- mg™h)
B1-S24 0.67 0.50 8.94 1.01 0.38 1.37 0.30 0.51 0.43 3.454 3.945 3.142
B1-S33 Ny 0.96 0.49 10.65 1.00 0.37 1.71 0.29 0.53 0.41 4.640 3.904 3.440
B1-S37 1.35 0.52 13.64 098 0.39 1.37 0.40 0.51 0.42 5.473 3.306 3.281
Bl B1-S52 1.20 0.53 15.00 0.96 0.37 1.38 0.31 0.55 0.42 5.744 3.465 3.484
B1-S15 O 1.87 0.53 18.14 0.94 0.37 1.84 0.29 0.50 0.42 5.901 2.646 2.939
B1-S18 ’ 2.01 0.51 18.09 0.96 0.36 1.54 0.40 0.51 0.43 3.030 1.244 1.443
B1-S7 €,¢ 1.84 0.56 1992 091 0.34 1.61 0.28 0.50 0.41 2.960 1.418 1.467
KE DH-S3 S\l 1.26 0.47 12.05 096 0.39 1.34 0.40 0.52 0.42 4.651 3.087 3.177
LJ-S1 1.32 0.46 12.76  0.97 0.38 1.32 0.42 0.51 0.42 6.554 4.110 4.188
pn L]-S2 7,ds 1.28 0.49 13.45 1.00 0.38 1.63 0.32 0.50 0.43 3.393 2.180 2.065w
LJ-S3 1.49 0.50 13.96 0.99 0.37 1.82 0.30 0.51 0.42 6.737 3.855 4.048
L]-s4 1.37 0.51 14.83  0.98 0.39 1.33 0.40 0.51 0.43 7.043 4.208 4.284
e YK-S1 €n 1.54 0.49 14.2 0.96 0.36 1.29 0.39 0.51 0.43 9.306 5.185 5.274
YK-S2 1.58 0.53 16.05 0.97 0.36 1.46 0.39 0.50 0.41 5.186 2.753 2.693
FHIE YTZ-S3  €,n 1.67 0.48 14.31 0.96 0.38 1.43 0.39 0.51 0.42 6.708 3.401 3.807
YJS-S1 1.50 0.49 14.55 0.95 0.38 1.55 0.36 0.45 0.40 7.325 4.093 3.990
Exil vJs-s2 Syl 1.68 0.48 15.75 0.96 0.37 1.46 0.36 0.50 0.43 5.265 2.705 2.871
YJS-S3 1.53 0.48 11.18 0.98 0.36 1.34 0.39 0.49 0.42 4.125 2.288 1.789
47 H47-oil  O,d 1094 0.11 2.09 2.91 / 0.53 0.85 0.59 0.56 0.042 0.092 0.013
T = =G GE ; H= 2208 ; Te = PUIRELE ; Ts = 18 ao( H) = = BEAELE ; Tm= 17 a( H) — = BEFELE ; dia = EHEHSILE ; ve = U 5§ 5%
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Fig.4 Distributions of straight chain alkanes (TIC and m/z 57) , tricyclic terpanes and triterpanes (m/z 191)

and steranes (m/z 217) in a crude oil from well Hu 47, Kaili area, Southern Guizhou Depression
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