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Evaluating Fault Sealing Using Geochemical Techniques
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Abstract: The fault sealing and reservoir continuity of different fault blocks is a very important issue for the study of oil fill-
ing histories and production. This study primarily considers the geochemical characteristics of petroleum reservoirs near
faults, which can provide information about fault sealing in the geological record and hydrocarbons expulsion stage. Two re-
search areas were chosen for the study of fault sealing in petroleum migration and reservoir continuity. One is in Weixinan
sag, Beibuwan basin and the other is in Oulituozi region, Liaohe depression, Bohai Gulf basin. In the first locality, by analy-
zing geochemical chromatographic fingerprints, we found that a fault existed and was a major factor in poor reservoir conti-
nuity, although it is a small fault. The Oulituozi region geochemical and geological analysis shows that the oil pool near the
fault has relatively high maturity and is abundant in pyrrolic nitrogen compounds. These results prove that the fault played
an important role in petroleum migration. The two sites studied illustrate the advantages of geochemical techniques over oth-
er methods, in the study of fault sealing.
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Fig. 1 Schematic diagram showing the fault sealing Fig. 2 Fault sealing deduced by different oil-water interfaces
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Fig. 4 Regional structure map of Weizhou 12—1 oilfield
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Fig. 5 Ten GC peak ratios which are used to determine res-
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Table 1 Gas chromatographic parameters of the formation groups W, V and W, [V in Weizhou 12-1 oilfield

W, V

WZ]_V APX

AP, AP/Y% AP /% APs/% APy/Y% APs/% APs/% APi/% APs/% APy/Y% APwo/%
V 8. 29 0.16 2.43 4.65 1. 57 2.39 5.11 5.01 0. 64
I\ 30. 87 2.09 13.41 18. 37 13. 14 11.99 8. 47 22.69 0.51
(a)IVith4l (b) V4l
P3 P9 P3
P4 P8 P4
—— WZ5 - WZ5
P6 -m- WZ6 P6 -e- WZ6
6 WZ5 Wwz6 N () 'V (b

Fig. 6 Radar or star plot of selected peak ratios from gas chromatographic analysis of oils in the formation group [V (a)
and V (b) of well WZ5 and WZ6
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Fig. 7 Diagram showing the action of the fault on petrole-
um migration by maturity parameters
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’ Fig. 8 Diagram showing the relationship between concentra-
tion of pyrrolic nitrogen compounds in the oils of Ouli-
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tuozi region and maturity parameters of Cy sterances
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Table 2 Parameters for pyrrolic nitrogen compounds in the oils of Oulituozi region
31 26 14 35 32
/m 2405.9~2412.7 2176.3~2 262 2178~2182 3000.5~3015.6  2294~2335.3
Es; Es; Es; Es; Es;
[a] / [c] 0.78 1. 06 0. 96 1. 04 1.47
2.02 3.46 3.36 2.91 1.20
Cl— 6. 64 11. 80 11.77 8. 21 7.51
C2— 24. 61 29. 40 29. 68 27. 44 29. 82
C3— 66. 73 55.35 55.18 61.45 61.47
1.8— /1,7~ 1.08 1.05 1.07 0. 96 1.11
1.8— /1,6— 0.91 1,24 0. 97 1. 28 1.25
c3— /el— 10. 05 4. 69 4. 69 7.49 8. 19
3= /- 2.71 1.88 1.86 2.24 2.06
/ 0. 57 1. 16 0.98 0. 97 0. 96
4 cation and quantitative analysis of mixing oil in Oulituo-
zi region. In: Zhang, D. J. , ed. , Symposium on the 4th
national petroleum geology experiment technology and
administration. Petroleum Industry Press, Beijing, 74 —
’ ’ 82 (in Chinese).
’ Hwang, R. J. , Ahmed, A. S. , Moldowan, J. M. , 1994, Oil
(D composition variation and reservoir continuity; Unity
s s field, Sudan. Organic Geochemistry ,21:171—188.
, . Kaufman, R. L. , Ahmed, A. S., Elsinger, R. L. , 1990. Gas
, chromatography as a development and production tool
(2) , for fingerprinting oils from individual reservoirs: Appli-
cation in the Gulf of Mexico. Gulf Coast Section of the
’ ' (3) Society of Economic Paleontologists and Mineralogists
Foundation Ninth Annual Research Conference Pro-
ceedings,263—282.
’ Kaufman,R. L. , Ahmed, A. S. , Hempkins, W. B. , 1987. A
new technique for the analysis of com-mingled oils and

’ ( its application to production allocation calculations. Pro-

), ceedings of the sixteenth annual convention of the Indo-
N nesian Petroleum Association. Indonesian Petroleum
Association, Jakarta, 247 —268.

. . Wang, Z. X., Xin, Q. L., 1997. The discussion on under-
ground fault sealing. Geological Journal of China Uni-
versities »3(3):293—300 (in Chinese with English ab-
stract).

s
’ , . . 52002,
,
,74—82.
References . ,1997.

Hou,D. J. ,Tang, Y. J. ,Li, X, Q. ,et al. , 2002. The identifi- ,3(3): 293—300.



