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Microspectrofluorimetric characterization and thermal maturity assessment of
individual oil inclusion

Chen Honghan
(Key Laboratory of Tectonics and Petroleum Resources of Ministry of Education, China University of Geosciences , Wuhan 430074, China)

Abstract. The oil inclusions are micro-reservoirs trapped in crystal defects or healed cracks of diagenetic minerals, carrying considera-
ble information of hydrocarbon migration and accumulation. Microspectrofluorimetric analysis of individual oil inclusions thus be-
comes one of the powerlul tools for researching complex processes of hydrocarbon migration and accumulation with multi-sources and
multi-stages in superimposed basins. In this study, microspectrofluorimetry and structured illumination microscopy of individual oil
inclusions are applied to investigate factors influencing microspectrofluorimetric characteristics of oil inclusion assemblages (OIAs)
formed in the same period. Both chemical fractionation during oil migration-accumulation and trapping fractionation during inclusion
trapping cause certain fluctuations in the fluorescence emission of OIAs. However, thermal maturity remains the main controlling
factor of the microspectrofluorimetric characteristics of OIAs. Therefore, it is essential for thermal maturity assessments of individu-
al oil inclusions to consider the influences of selective polar adsorption, oil cracking within inclusion, and leakage of oil inclusion on
the microspectrofluorimetric characteristics of OIAs. The best approach is using structured illumination microscopy analysis to iden-
tify the altered oil inclusions and then exclude them from the following analysis. In this way, the microspectrofluorimetric character-
istics of the remaining individual oil inclusions are still suitable for thermal maturity assessment.

Key words: individual oil inclusions; microspectrofluorimetry; thermal maturity; superimposed basin;event of hydrocarbon reservoiring
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LR AR B R/ il 2 A IR RO 5208 e 7 €
M S HORBE B R CH 3 S (B2 . OEIE
AR e > ) 5 96 3 1 2.5 AR 08 58 JBE X6F I Y 982 1K 5

QLL/ R Q H;@DQF535, HH:
Q= Imm/I;soo (1)

i L F IR 600 nm XF 17 #1488 B L Lo M UK
A 500 nm X B A9 1655 B .
QF535 = S,/Ss (2

KPSy HiE K 720 nm 1 535 nm Fr El R B9 E AR 5 Se
A A 535 nm 420 nm Fir Bl iR #9 AR
1.2 k4R mER
1.2.1 RupBREELFRAEBE LSS

i 25 Z B Lhiz AR 2 S0 MR 18 s Tl s B 7
], & B T X R O R — E E A R BA

2.5
1!ll|l
20 b e
% 1.5F s,
=7
10}
-8,
0.5
I‘““
oL—— 1+ J—
300 400’ 500 600 700 800
}"Azn }‘tmu )"535 }"no
¥ /om
B2 7EUV(365nm) & THEOREEMALRERME

Fig.2 Definitions of microspectrofluorimetric thermal maturity

parameters of oil inclusion under UV excitation (365 nm)
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Fig. 4 Photographs of oil inclusions trapped in the giant calcite crystals filled in the cave of Yingshan Formation,

Well S75, Tahe oilfield, Tarim Basin
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