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Table 1 Distribution of source rocks in Turpa-Hami Basin

/m TOC/% R,/%

2 b 3431 0.52 0.48

Jx 2900.7 1.04 0.41

1 Jx 3297 7.77 0.46

( ) 3 Jyx 687 67.4 0.34
1 Jib 1098 6.95 0.33

1 Jis 4080 0.55 0.53
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Table 2 Composition of bitumen of source rocks 4(Cyg + Cy) ’ 4( Gy + Cyy)
% N o OEP,
1.161 ~3.928 —
2 hb 20200783 55,56 16,41 ( 2.380. 3). OEP 0.384 ~1.250
1 Lx  20.97 1528 49.86 13.89 !
1 Ly 26.90 17.00 48.72  7.38 ( 0.884)
3 Lx 1374 16.68 61.71  7.86 OEP, OEP, OEP,/
1 Jib 28.42 1589 51.14  4.56 OEP 2.202 ~5. 128( 1 )
1 Iis 15.08  10.31  64.12  10.50 : ' '
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Table 3 Data of alkanes steranes and terpenes of the Middle-L.ow Jurassic source rocks in Tu — Ha Basin
OEP, OEP, Cyl Coll Cpol2 OEP, /OEP, Cy 1/Cy Il Caol1/CyoI2

2 0.384 1.969 0.303 0.109 0.313 5.128 2.780 2.872

1 0.519 2.369 0.208 0.137 0.335 4.565 1.518 2.445
1 0.494 2.998 0.341 0.116 0.356 6.069 2.940 3.069

3 0.838 1.845 0.386 0.253 0.641 2.202 1.526 2.534

1 1.250 3.928 0.417 0.273 0.450 3.142 1.527 1.648

1 0.940 1.161 0. 600 0.430 0.438 2.692 1.395 1.019

DCy T Gy aP22S/22(S+R)  Cooll: Cooae205/20( S +R)  Cpol2: CooBB/( BB + act)
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Fig.2 Mass chromatogram of m/z 191 of the Middle-Low Jurassic source rock in Tu-Ha Basin
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? S BH/ Cya
0.446 ~1.955 1.085. : 0.313 ~0.641
C,o x20S/20( S + R)
. ( 3. 3). 1
Cy af22S/22( S +R) 1.019 1.648
— ~3.069 2.514, —
Cyo CooBB/( BB + ) > > Crya20S/20( S +
aaa20S/20( S + R) o R)
C, a22S/22( S +R) C,o 000205 /20 o
(S+R) ( 3) ( 1
) 1.359 “ 7 ;
1.526 ~2.940( 2.058) > > > >
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+R) C, ap22S/22( S +R)
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Fig.3 Mass chromatogram of m/z 217 of the Middledow Jurassic source rocks in Tu-Ha Basin
4
Table 4 Data of aromatic hyarocaroon of source rocks in Tu-Ha Basin
MPI, R, /% 9-MP/(3+2+9 +1) -MP TMP/P
OF F SF
2 0.521 0.668 0.268 0.165 4.3 15.1 80.6
1 0.336 0.550 0.355 0.094 18.0 65.6 16.4
1 0.265 0.510 0.291 0.031 82.0 8.0 10.0
3 0.625 0.720 0.557 0.175 5.6 90.7 3.7
1 0. 446 0.628 0.422 0.160 38.5 51.0 10.5
1 0.940 0.920 0.229 0.250 9.8 14.1 76.1
20R  20S Radke
22R 228 o R, % 0.510 ~0. 720( 1
Manzur Ahmed 0.920) — ( 4,
/ Manzur Ahmed
( <0.6) ! 9- (9-MP)
( Tissot and Welt 1984; Peters Rowland
and Moldowan 1993) . / Bayona
0.149 ~0. 459 o 9-MP/(3 +2+9 +1) -MP
o ( 1 0.229 ) 0.268 ~0.557
3.4 ( 0.399) 9-
MPI, (9-MP)
MPI, 1
0.940 0.265 ~0. 625 .
— o Radke /(' TMP/P)
] 76 i i
( MPI1) R.(0.55% _
~1.40%) o R, % = . /
0.38 +0. 61 x MPI, r=+0.95"° ( TMP/P) 0.031 ~0.250 ( 4)



1248 28
: OEP, > OEP, ( OEP, ) (O
af225/22(S + R) > Cyp 2020S/20( S + R) ;
CuBB/( BR + aa) > Chyaa22S/22( S + R)
T™-P/P
Curry

3.5
1 Y
@)

190 ~230 kJ/mol( 209 kJ/
mol) 150 ~ 190 kJ/mol
( 169 kJ/mol)

180 ~200 kJ /mol( 191 kJ/mol)
1 AY
190 ~230 kJ/mol( 209k]J /mol)
150 ~ 190 kJ/mol(
120 ~ 180 kJ/mol 147 kJ/mol)
4
(1)
> > > > ;
22R
228 20R  20S
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The Combination Characteristics of the Biomarkers of Microbial
Degradation of Organic Matter in Low-Evolution Source-Rock

WANG Zuo-dong' MENG Qian=xiang' FANG Xuan' WANG Zhi-yong’
DU Hongyu> JIN Ying® SUN Minzhuo' WANG Xiaodeng' XU Yin'

(1. Key Laboratory of Petroleum Resources Research Institute of Geology and Geophysics Chinese Academy of Sciences Lanzhou 730000;
2. Research Institute of Turpan-hami Oil-field Company Hami Xinjiang 839009)

Abstract Researched the distributing characteristics of biomarkers of low-evolution source rocks in Turpan-Hami ba—
sin the organic matter has been transformed by microorganism. The result shows: The bacterium —microorganism act—
ing on deposit organic matter relative strength there is a “quasi-stepwise” sequence to describe the general order of
susceptibility of various biomarker compound classes to biodegradation that is n-alkanes > acyclic isoprenoids > ho—
panes > steranes > aromatic hydrocarbon C,,BBR/( BB + aa) and 9-MP/ZMP are sensitive parameters to the refor—
ming of bacterium-microorganism effect on organic matter. The biomarker-parameters of the same source rock appear:

OEP, > OEP, ( perhaps OEP, <1 show even carbon number predominance) hopane C;; a322S/22( S + R) > ster—
aneC,,aa20S/20( S + R)  sterane C,oafB/( aff +aca) >Crplaa20S/20( S +R) etc. abnormal combination char-
acteristics of the biomarkers suggests the source rock had experienced stronger bacterium — microorganism degrada—
tion process and these ratios can be used to scale the extent of biodegradation as well as be further served as mean—
ingful basis to judge whether the biogenic hydrocarbon ( gas and oil) generated from the source rocks in the area. The
characteristic of source rock organic matter would be changed by the reforming of bacterium microorganism in the study
area these changes will enable decreasing the activation energy of hydrocarbon generated and they are favorable for
low-mature gas( oil) generation.

Key words low evolution; source rock; combination of biomarkers; bacterium-microorganism degradation; the acti—

vation energy of hydrocarbon generation



