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Abstract 
 
Marine shale gas has recently gained significant success in USA, and has triggered a world-wide fever on shale gas resources. In contrast there 
has been little work on and less attention to continental shale gas. Continental shales are widespread in northern China. They are characterized 
by low thermal maturity and high clay content, significantly different from that of marine shale documented in USA and elsewhere. There is an 
urgent need to characterize continental shales and evaluate their gas potential as a viable resource.  
 
Triassic strata of the Chang-7 Member of the Yanchang Formation in the southeastern part of the Ordos Basin contain typical continental shale. 
Recently some vertical wells were drilled and produced up to 3000 m³ per day after fracturing. Shale samples collected from the base of the 
Chang-7 Member show that Chang-7 shale and mudstone were developed in shallow to deep lacustrine environments. Clays account for 40% 
to 60% of the mineral composition. The percentage of the brittle minerals is lower than that reported in the marine shales. The shales are 
characterized by relativelylow thermal maturity with vitrinite reflectance 0.7% to 1.5%, predominantly Type I-II kerogen, and a rather good 
organic content (TOC range of 1.5% to 4%). The shale gas is primarily thermogenic gas associated with oil generation, as it is presently still in 
the oil to wet gas windows. The gas shale in the Chang-7 Member is interbedded with oil shale layers, which differ from shale gas 
accumulations presently successfully developed around the world. Desorption gas measured from fresh core yields 1.25-5.75 m³/t, more than 
that reported in the Barnett Shale, suggesting such a low maturity shale (Ro: 0.7% to 1.5%), as in the Chang-7 Member succession in the Ordos 
Basin, could possess significant gas potential.  
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Presenter’s notes: Marine shale gas recently has gained significant success in USA (shale gas composes 13 percent of total gas production). 
This success has triggered a worldwide fever on shale gas resources. In contrast there is little work/attention on continental shale gas. 
Continental shales are widespread in northern China, and are the most significant source rock for huge oil fields in the north and east of 
China. The first vertical well, LP177, drilled in continental environment strata in  onland China, produce gas 3000 m3/d with clear water-
fracturing; horizontal drilling is undergoing so we can see if they have significant resource potential. There is an urgent need to characterize 
this kind of shale and evaluate its gas potential as a viable resource.
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Presenter’s notes: In Ordos basin, located in the middle part of northern China, there are large conventional oil and gas fields (the northern 
part of this basin. As a whole, the basin is a foreland basin, with a large-scale extended simple slope in the eastern part of the basin. Triassic 
Yanchang Formation was deposted in typical continental lacustrine environment; the formation can be divided into ten sections (from C1 to 
C10 intervals from top to bottom). The C7 to C9 interval is shale-rich. The southeastern part is my research area, where vertical well Lp 177 
has produced 3000m3/day.
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Presenter’s notes. Most of  the southern part of the area shown here is deep to shallow lake.
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Presenter’s notes: On SSW-NNE cross section (in research area), lacustrine shale in C7 is distributed widely and rather uniformly thick; 
average thickness of 60m; interbedded are 2 to 3 tight sand beds. C9 shale is thinner, with thickness of 20-30m.



Presenter’s notes: Follows are the characteristics of the continental shale in Triassic of Ordos basin and shale gas characteristics.
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Presenter’s notes: Analysis of shale samples shows that C7 and C9 shales are composed by brittle minerals and clay minerals (almost half and 
half).
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Presenter’s notes: Quaemscan picture shows that some shale samples are homogeneous, basically of illite.
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Presenter’s notes: However, most shale samples are heterogeneous; for example, these photographas show that some layers are organic-rich; 
some layers are sand-rich; some are mixed; some are pure mud.



Presenter’s notes: Kerogen type is mostly Type I-II; vitrinite reflectance ranges from 0.5 to 1.5%; most values are 0.8 to 1.5%; this means 
much of the organic matter in shale in this area are just entry in the the oil window thermal stage.
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Presenter’s notes: Total organic carbon content in 134 samples from C7  and C9 average 2-3%.  
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Presenter’s notes: The vitrinite reflectance of C7 shows that only in just southwestern part of the research area is in the oil window; in most 
of the research area C7 is less mature.

17



Presenter’s notes: The vitrinite reflectance of C9 has similar but relatively higher maturity values; in the western part C9 is more mature.  
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Presenter’s notes: Ion-smoothed SEM photographs show shale pores; there are three types—organic, mineral, fracture. Organic pores are well 
developed, and mineral pores also could make significant contribution to the porosity of shales. 
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Presenter’s notes: BET surface area analysis shows that the pore diameter of shale samples ranges from 1-2 to greater than 20 nanometers 
something. Most are 5 to 10 namometers in diameter. 
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Presenter’s notes: Isotope chart also shows the same result--the shale gas is oil-type gas.
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Presenter’s notes: As shown before, gas-occurring in shale can be free, absorbed,  and dissolved; the first two are more common. Gas 
adsorption from shale core may include both absorbed gas and free gas. Howver, it is not known how much gas is lost when core samples 
during ascent to the surface. Here linear and polynomial fits can give different values of lost gas. We use them as the upper and lower 
estimate of lost gas. 



Presenter’s notes: Isothermal adsorption experiments can show the shale gas adsorption capacity, changing with increasing pressure. Here as 
pressure reaches about 8 to 10 mpa, the absorbed gas does not change much; this absorbed gas may represent saturated gas adsorption 
capacity.
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