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Evaluation of Ordovician source rocks and natural gas accumulation
patterns in west flank of a paleo-uplift, Ordos basin

Xiao Hui'?,Zhao Jingzhou'? , Xiong Tao’ , Wu Weitao'**, Mi Jingkui*, Liu Sutong'
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4. PetroChina Research Institute of Petroleum Exploration & Development ,Betjing 100083 , China)

Abstract ; The existence of a new gas accumulation type sourced from the source rocks within the Ordovician was con-
firmed at the lower slope in the west flank of a paleo-uplift in Ordos Basin based on effective source rock assessment re-
sults. Analyses of 347 samples taken from the source rock intervals in 11 wells revealed high-quality source rocks devel-
oped in marginal slopes of the middle and upper Ordovician platform in the Basin. Measurements showed that the source
rocks in the Wulalike and Kelimoli Formations had relative higher TOC values , with marlite TOC averaged at 0. 33 % and
0.39% , and mudstone TOC averaged at 0. 51% and 0. 65%, respectively. The accumulative effective thicknesses of
source rocks of the two formations were 12 to 40 m and 7 to 14 m,respectively. Areas with thick source rocks were as-
sessed to have a gas generation capacity of 14.0 x 10° to 15.5 x 10* m’/km*. Gas accumulations in the Kelimoli Forma-
tion experienced two charging stages: the early stage in the Middle Jurassic, during which paleo-oil reservoirs were
formed ;and the late stage in the Late Jurassic to Early Cretaceous,during which the paleo-oil reservoirs were cracked into
petroliferous gas reservoirs. Carbon isotopes of gas-bearing inclusions from the later stage were measured to be —38. 84%o
in average ,indicating late petroliferous gas charging characteristics. Coal-derived gas reservoirs were distributed widely in
the upper slope in the west flank of the paleo-uplift. The fact that the massive detrital calcareous berccias formed in the

Kelimoli Formation at the lower slope had a close contact with the overlying effective source rocks of the Middle and Upper
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BEEWE:FERARRIERTIH (41102082) s BRPT A RHT TR & R RIGH (2012JQ5011 ) ; BRPE 45 H7 JT HAiBT 583141 (1718109)
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Ordovician and that they stretched away laterally from the top Ordovician weathering crust, made it possible for the forma-

tion of self-sourced gas accumulations,like Yutanl gas reservoir in the area. Fractured-vuggy karst reservoirs developed in

the lower slope of the platform margin were considered to be potential exploration targets for such kind of gas reservoirs.

Key words :accumulation pattern , source rock , Ordovician, Lower Paleozoic,Ordos Basin
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Fig.1 Location of the west frank of the central paleo-uplift and comprehensive stratigraphic column of the Ordovician in Ordos Basin
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Table 1 Geological characteristics of traps and carbon isotopic composition of gasin the west

flank of the central paleo-uplift, Ordos Basin

33 C/ %o

il ; Hi )z I HEL G ES TNV v AR E 2
: GEES = AT ¢ % H Sk
xm  BHEE W g TR e i T c G Ak
Fid K1 02k 3925.0~3930.0 53 164 000 -34.26  -25.71  -20.45  SCHR[3]
0,k 4040.0 ~4 040.5 222 -38.92  -27.17  -25.00  SCHR[6]
R 34 555
0,k 4 083.0~4085.0 265 -38.20 -28.30 -24.70  CHk[12]
s e ) -35.06 -25.14  -22.57  3Cik[3]
A2 0,k 3938.6~3988.2 120 11 565
-35.40  -25.80 -21.90  3C#Ek[12]
Atk 2819 Ok 3938.4~3947.2 37.3 52 -34.64 -27.28 -25.85  SCEK[3]
R e 0,k 4013.0~4016 53.4 1149
3848.4 ~3952.0 38
MEAHBEA AnE TR35T 0k 5057 -33.32 -24.53  -22.94  SCRk[6]
3958.0~3961.0 47
77360 O,k 3981.0~3989.0 18 1575 -33.29  -21.43  -24.51 k(6]




1090 M5 KRR b iR

538 &

R2 FREGAEMPREELANRERERERBEHE

Table 2 Organic characteristics of the Ordovician source rocks in the west flank of the central paleo-uplift,Ordos Basin
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Fig.3 Characteristics of bitumen and hydrocarbon inclusions in cores and thin sections from the Ordovician carbonates in the
west flank of the central paleo-uplift, Ordos Basin
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Fig.7 Gas accumulation patterns of the Ordovician reservoir in the west flank of the central paleo-uplift,Ordos Basin
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