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Exploration history, progress and prospects of carbonate rocks in the Ordos Basin

Zixuan Tang

Abstract: The Ordos Basin is the second largest gas-producing basin in China. Its carbonate succession, including the
Cambrian, the Ordovician Majiagou Formation and the Permian Taiyuan Formation, has been explored for more than
70 years and has become an important replacement domain for gas reserve growth. Based on published literature,
exploration results and production data, this paper systematically reviews the exploration history, summarizes major
geological advances and discusses future directions. The history can be divided into four stages: regional survey and
early exploration (1950s—1988), weathering-crust breakthrough and discovery of the Jingbian gas field (1989-1999),
large-scale reserve growth and multi-layer expansion (2000-2018), and subsalt and deep multi-target exploration (2019—
present). The exploration philosophy has experienced two leaps, from structural traps to weathering-crust karst control,
and further to facies-controlled karst and near-source subsalt accumulation. Reservoir types have expanded from a single
weathering-crust karst reservoir to a suite including subsalt shoal dolomite, microbial carbonate, leopard-spotted
dolomite, overlap-type carbonate—evaporite associations and Taiyuan Formation limestone. The establishment of the
eogenetic karst theory has overcome the limitations of the classical weathering-crust model and provides a basis for
predicting subsalt and intra-formational reservoirs. In 2022, Well Mitan-1 obtained a high-yield gas flow of 352,400
m?/d from the subsalt Ordovician, and the Hengshan gas field discovered in the Taiyuan Formation limestone reported
more than 20 billion m® of proven plus predicted reserves, marking a new stage in which conventional and
unconventional resources are explored simultaneously with the subsalt domain as the replacement. The total original
gas-in-place of the basin is approximately 46.9 trillion m?, whereas the carbonate domain remains at a low exploration
level. Future exploration should focus on five domains: the subsalt Ordovician, fine-scale tapping of the weathering
crust, the western and southern margins, the Cambrian, and the Taiyuan Formation limestone. Key technologies include
the evaluation of low-abundance source rocks, reservoir prediction beneath evaporites, fracture-cavity characterization
and volume fracturing.

Key words: Ordos Basin; carbonate rock; Ordovician; Majiagou Formation; subsalt; karst; exploration history;
exploration prospect
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