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Research and application of microbial exploration for oil and gas
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Abstract: [Objective] Microbial prospecting for hydrocarbons is based on the hydrocarbon
microseepage, the natural phenomenon that hydrocarbon gases of subsurface petroleum
accumulations migrate upward by reservoir pressure. The detection of the activity and distribution of
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these highly specialized populations can be used to forecast the existence of oil and gas deposits.
However, the hydrocarbon-oxidizing bacterial population is usually not predominant in soil samples
above the typical onshore oil and gas reservoirs. It is hard to assess the abundance, distribution, and
community composition of the hydrocarbon-oxidizing bacteria, neither to assess the functional
activity and distribution of different groups. [Methods] In this study, the hydrocarbon-oxidizing
bacteria will be studied under simulated environment. Furthermore, hydrocarbon-oxidizing bacteria
above the typical onshore oil and gas reservoirs in Puguang gas field, were studied. [Results] A
coincidence existed between elevated CH, oxidation activity and the methanotrophic community
structure with Lacibacter cauensis, Methylococcaceae, and Methylophilaceae, whereas unculture
sulfur oxidizing bacteria had a coincidence with butane oxidation activity. Analysis of the
biotechnology profile data for hydrocarbon-oxidizing bacteria was used to extend genetic
information for the bacteria and to contribute to a comprehensive understanding of the molecular
mechanisms involved in specific biological processes above the typical onshore oil and gas
reservoirs. [Conclusion] The profiling data of hydrocarbon-oxidizing bacteria will provide a
comprehensive insight at different areas of onshore oil and gas reservoirs and lay the foundation for
the study of optimizing the technology of microbial prospecting at the biotechnology level.

Keywords: Marine carbonatite, Microbial exploration for oil and gas, Anomaly identification,
Biogeography
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Figure 1 Growth curve of hydrocarbon oxidizing bacteria
under the culture condition of butane
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Figure 2 Growth curve of methane oxidizing bacteria
under the culture condition of methane
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Standard error is no more than 5%.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2390 WEY)# 8 4. Microbiol. China 2016, Vol.43, No.11

140

) | = MOB 324 342

E 120 —— MOB-NTC

&} -+ —4—BOB /-/-/'

S 100 —v- BOB-NTC /

= L

5 80 ., .

° I —

£ wf e

g e

£ 40t o«

<] E A —a— 4 —AT

-§ 00T T T (5) Acidobacteriaceae

0 1 L 1 L 1 L 1 s 1 L 1 s |777|v 1 | 1 1 1
05 @ & @ 5 o Solimonadaceae Thiotrichaceae
t(d) Lacibacter cauensis

B3 REREEARFHTHSEREYHET L Methylococcaceae  Methylophilaceae
Figure 3 Growth curve of hydrocarbon oxidizing bacteria ( )
under the culture condition of mixed hydrocarbon
component ( )

. (MOB) o
(MOB-NTC) A (BOB) V

(BOB-NTC). 5%.

Note: m: Methane-oxidizing bacteria (MOB); e: Methane-oxidizing 2.2 TRSFHMBSMEDENESA
bacteria control (MOB-NTC); A: Butane-oxidizing bacteria o ", ,
(BOB); V: Butane-oxidizing bacteria control (BOB-NTC). 22,1 HASHENREENE D HIFE:

Standard error is no more than 5%.

19 (MOB)
(Proteobacteria) (Acidobacteria) (BOB) MV
(Actinobacteria)
OTU Beta MV 6
4 MV MV
336
& Butane Mixed-gas B Butane Mixed-gas

Methane Methane

El4 TREKREREILFETR Beta A1 514 2 E
Figure 4 Beta diversity analysis figure of microbial communities acclimation by different hydrocarbon component

A B .
Note: A: Under high concentration of hydrocarbon component; B: Under low concentration of hydrocarbon component.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2391

1.5

Gaiellaceae Gaiella

Principal component 2 (13.43%)

T, |
t t

Solimonadaceac < 50

NW
Uncultured Betaproteobacterium,

Thiotrichaceae NTC 50 d

L
t

O
GH70d GH90d

Uncultured Micromonospora sp.

GH 30d

Qo
GH 500 d Uncultured Methylophilaceae bacterium

Methylpcoccaceae
Lagibacter cauensis

_ flhrcier

Panacagrimonas

o O

NH 7 H 50
NH NH 90

O
OH 90 ¢
OH70d

Uncultured Gaiellales bacterium

Uncultured sulfur-oxidizing symbiont bacterium

"2
T
-1.5

Species

Principal component 1 (28.64%)

Samples

— QHigh concentration of methane <> High concentration of mixed gas

L] High concentration of butane

Control

B 5 ARIRERZEILHERE THIT YRR

Figure 5 Multivariate statistical analysis figure of microbial communities acclimation by different hydrocarbon component
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Figure 6 Distribution of microbial growth number in Puguang gas field
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Figure 7 Abnormal distribution of methane-oxidizing bacteria in Puguang gas field
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Figure 8 Abnormal distribution of butane-oxidizing bacteria in Puguang gas field
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Figure 9 Abnormal distribution of geochemical parameters in Puguang gas field
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