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Table 1 Optimum temperature(7,,) and maximum Temperature(7,,,) for the growth of anaerobic thermophilic bacteria
B, 7,/C T,/ B, 7,/C  1,./C
C.thermosulfurogenes 60 75 T.thermarum 70 84
C.stercorarium 65 70 Thermosipho africanus 75 77
C.thermohydrosulfuricum 69 78 Acetomicrobium faecalis 72 77
C.fervidus 58 80 Methanopyrus Kandleri 98 110
T.filiformis 73 80 Sulfolobus acidocaldarius 75 90
Thermothrix azorensis 76~78 87 Sulfolobus shibatae 81 85
Thermoanaerobacter Brockii 65~70 85 Desulfurolobus ambivalens 80 87
Thermobacteroides acetoethylicus 65 80 Acidianus infernus 90 96
Rhodothermus obamensis 80 85 Stygiolobus azoricus 80 89
Fervidobacterium islandicum 65 80 Pyrococcus furiosus 100 103
Methanococcus igneus 88 91 Pyrococcus woeset 100~103 104.8
Metallosphaera sedula 75 80 Staphylothermus marinus 92 98
Sulfosphaerellus thermoacidophilum 70 80 Caldococcus Litoralis 88 100
Thermococcus stetteri 75~88 98 Archaeoglobus fulgidus 83 95
T.flavus 70~175 81 Archaeoglobus strain Z 75~80 90
Desulfovibrio thermophilus 65 85 Archaeoglobus profundus 82 90
Thermoanaerobium brockii 67 76 Hypertermus butylicus 95~107 108
Thermoanaerobacter ethanolicus 69 78 Rhodothermus obamensts 80 85
Thermodesulfobacterium commune 70 85 Thermotoga neapolitana 80 90
Acetogenium Kuvui 66 72 Thermotoga thermoarum 70 84
Thermobacteroides acetoethylicus 65 75 Fervidobacterium nodosum 70 79
T.leptospartum 60 71 Aquifex pyrophilus 85 95
Dyctioglomus thermophilum 78 80 Bacillus schegelii 70 80
Thermoanaerobacterium lactoethylicum 65 75 Clostridium fervidus 68 80
Fervidobacterium modosum 67 80 Desulfurella multipotens 58~60 77
F.islandicum 65 80 T.thermophilus 65~72 85
Thermotoga maritima 80 90 Thermomicrobium roseum 70~75 85
T.neapolitana 80 90 Dictyoglomus thermophilum 73~78 80

11 . 3 Pley, 1991 ; Davey, 1993 ; Sako, 1996 ; Stetter, 1983 ;Steitz, 1998 ; Baumann , 1988 ; FIELH145 2001 ; Bloch1, et al. ,1997
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Fig.1 Threshold temperature of source rock of different geological periods'™’
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Table 2 Distribution of microbes in Yumen oil field!*"
K SREEVREE TR KR KAE L ﬁfﬁ%lﬁ/(/l\/rfl[;) N ﬂy“éﬁ&(‘ _ ?WIKE%H!& R pH B AH N TEL
/m /% /(mg/L) U4 R FLIRES MaiE I ARIE o /C

I5wmE 5819 74.0 63 756 2.2x10%  2.2x102 + - + - 33~41
(£ 5011 84.0 64 527 3.0x10°  8.0x10° + + + +

592.7 86.0 54 405 6.1x10  6.0x10 + - + + 6.75

488.0 80.1 48 554 + + + + + - 6.8

585.0 15.0 - - + - - -

349.2 3.8

428.0 8.0x10  6.0x10 + + + +
= 2 1.5x10 1.1x10 - - - - 7.0 63~65
(FPRmy 11787 54.9 12 094 2.2x10°  1.1x10° + + + +

1154.0 59.1 12 942 5.0x10*  1.5x10° + - + + 7.2

1171.0 22.9 22 226 - - + - - - 7.0

1138.8 0.3 - - - - - -

1140.8 6.7 14 976 3.2x10*  3.0x102 + + - +
[ 53hE  2334.0 30.2 35 890 6.0x10%>  1.0x102 + + + + 84.5~98.5
(EPR)  1962.32 0.1 0 - - - - - + 6~7

2038.0 81.0 44 983 5.0x10*  5.4x10* + + + +

2198.0 352 37723 2.2x10°  1.5x10° + + + -

2219.8 12.4 0 - - - - - -

2720.0 65.1 54 297 3.0x10°  5.0x10° + + + +
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The Role of Microorganisms in the Oil Generation (1) : The degradation of
macromolecular organic matter and the elimination of oxygen-containing

groups
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ics, Chinese Academy of Sciences, Lanzhou 730000, China

Abstract : Thermophilic microbiology has achieved rapid progress in the past 20 to 30 years and about 70 genera ( 140
species) of thermophilic bacteria have been found. The optimum growth temperature range for these bacteria is gener-
ally above 60 “C or 80 °C, and the maximum temperature is 110 C ~113 “C. Anaerobic microorganisms, including a
variety of bacteria like decomposition microorganisms, hydrogenogens and methanogens, are widely distributed from
low temperature to high temperature in both shallow and deep deposits. They can be distributed in the deep water or on
the surface of rock. The temperature at which these species live is close to the main temperature of oil formation (60
C~100 C).

Microorganisms are unicellular organisms, which have small individuals and simple structures. Each of their cells
can directly feel the environmental stimuli when the environment changes. Then, they are more capable of adaptation
and easier to generate genetic variations. A hypersaline environment of high temperature, high pressure is suitable for
the thermophilic bacteria. The large number discoveries about the thermophilic bacterium provide a solid theoretical
basis for understanding the origin of life and the formation of the oil and gas reservoirs. The conversion of sedimentary
organic matter into petroleum is related to the process of degradation of macromolecular organic matter ( molecular
weight can reach tens of thousands to hundreds of thousands) into middle and low molecular compounds and the
process of elimination of oxygen-containing (and other heteroatoms-containing) groups. These processes are mainly
carried out by the microorganisms. Carbon is the core atom that constitutes life. Microorganisms need to draw the car-

bon source from the organic matter to form the cellular material, such as cell wall, cell membrane, cytoplasm, and
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cell nucleus. Macromolecular organic matter can be absorbed by microorganisms when they are gradually broken down
into simple organic matter, such as dipeptides from the decomposition of protein and simple sugars from the hydrolysis
of carbohydrates. Anaerobic microorganisms will constantly obtain carbons and can help to turn the organic matter into
simple compounds gradually. Anaerobic respiration of microorganisms leads to a reduction of the oxygen-containing
compounds, forming the compounds that are more reduced than the original ones. As the final electron acceptor mate-
rial in the anaerobic respiration of sediments, the organic matter containing groups such as hydroxyl, carboxyl, etc.
then form the hydrocarbons by elimination of the oxygen-containing groups.

Key words: biogeological processes; microorganism; oil and gas; thermophilic bacterium
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