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Abstract

The geological research and exploration evaluation of marine-continental transitional shale gas is lagging behind compared with the rapid
development of marine and continental shale gas resource in China. To investigate the shale gas potential in the Lower Permian Shanxi and
Taiyuan formations in the Southern North China Basin (SNCB), a series of measurements on representative core samples were conducted for
characterizing the shale features, including their sedimentary environment, organic geochemistry, mineral composition, pore structure as well
as gas-bearing capacity. The average total organic carbon (TOC) content of the Shanxi and Taiyuan shales reaches 1.68 and 2.26%,
respectively and deposition took place in frequently changing depositional conditions, where predominantly gas-generating type 111 kerogen
was preserved in the sediments. Regarding to the sedimentary environments, different microfacies can affect effective thickness, abundance of
organic matter, mineral composition and gas content in the Shanxi and Taiyuan Formations. Besides the various microfacies, the TOC,
inertinite, chlorite, thermal maturity and pyrite have a significant role on gas content to varying degree. Although the Shanxi-Taiyuan shales are
not comparable to the known gas-producing shales in the U.S., there are some similarity in shale reservoir parameters such as the relatively
higher organic richness (more than 2.0% TOC) and gas content (nearly 2.0 m*/t) compared with the well-developed Longmaxi and Yanchang
shales. Consequently, the Shanxi-Taiyuan shales could be classified as potential shale gas targets due to their relatively favorable reservoir
properties and gas accumulation as well. However, some complex geological conditions such as the greater burial depth (>3500 m), higher clay
content (more than 45%), rather deficiency of organic-matter-hosted pores whereas well-developed other types of pore-microfracture,
extremely high thermal maturity (>3.0% R,), several large unsealed faults, etc. in study areas might have important influence on gas
production. Therefore, transitional shale gas exploration and exploitation in the SNCB should be undertaken according to the local geological
conditions.
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characterized by transgressive retrogradation sequence, is mostly composed of three sets of limestone interlayered with two sets of black shale and coal seam, in (b”) Diagenetic fractures between quartz and calcite crystals. (¢’) Shrinkage fractures of clay Aceariling 1o the Pearson's correlation coefilent,81,82 0,810 strong faults> etc. 1 StUdy areas. Therefore, transitional shale gas €Xxplo 0 de p

which the shale section is primarily lagoon facies and the limestone section is restricted platform facies. While the latter, the lower part of Shanxi Fm, is mainly minerals. (d”) Shrinkage fractures in the interior of clay minerals. (¢”) Structural fractures correlation extremely; 0.6—0.8, strong correlation; 0.4-0.6 moderate should be undertaken aCCOleﬂg to the local gGOIOglca:- conditions.
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Note. (a) Geological setting of studied region, and (b) generalized stratigraphic column map of Upper Paleozoic strata in the SNCB, showing more details of
lithology and depositional environments. Gray area represents research target formations. (¢) and (d) Field outcorp picture of Taiyuan Formation (N: 35" 11'53.99",
E:113°21'17.46"), mainly including the limestone L1-L4. Other lithologies are mainly composed of limestone, sandstone, sandy mudstone and coal seam, with a
small amount of siliceous rock.




