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Abstract: Ophiolite belts are emerging as important targets for natural hydrogen exploration. Serpentinization is one of
the major mechanisms responsible for natural hydrogen generation in the subsurface. Although ophiolite belts are widely

distributed across China with numerous high-concentration hydrogen anomalies documented, the accumulation
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mechanisms and resource potential of natural hydrogen remain unclear. Preliminary progress has been made in
geological surveys of natural hydrogen in the ophiolite belts of central Inner Mongolia and the southern Qilian region
through the integrated application of technical methods, including the identification of fairy circles, measurements of
soil hydrogen concentrations, and deep geophysical exploration. As indicated by the research results, (1) two zones
characterized by high-magnetic and high-gravity anomalies associated with concealed ultramafic rocks were preliminarily
identified in the Hegenshan ophiolite belt in central Inner Mongolia. A set of fairy circles and occurrences of natural
hydrogen trapped in inclusions were also discovered. Together with the associated soil hydrogen seepage anomalies,
these findings enabled the delineation of favorable zones for natural hydrogen generation and enrichment. (2) In the
Lajishan ophiolite belt in the southern Qilian region, two large ultramafic bodies were recognized, characterized by high
magnetization, high gravity and high electrical resistivity. The exposed peridotites show intense serpentinization with
high Fe” and Fe™ contents, as well as high Fe*/Fe” ratios, indicating significant hydrogen generation through
serpentinization and the presence of potential hydrogen sources. Several high-concentration soil hydrogen anomalies
were detected, with a maximum value of 1 000 X 10, demonstrating promising exploration potential. (3) The
preliminary survey results confirmed the existence of active natural hydrogen sources in the study areas, while revealing
the key factors controlling the generation and enrichment of serpentinization-type natural hydrogen. These factors
include the coupled effects of ultramafic rocks and an adequate water supply; the scale of ultramafic bodies and their
coverage by sedimentary sequences, which serve to determine whether large-scale accumulation can occur; the
residence time of hydrogen generation and trapping, which determines hydrogen retention time; and the persistent vs.
transient accumulation behavior of hydrogen. (4) The findings also suggest favorable exploration targets : iron-rich rocks
in the basement of early sedimentary basins and late-stage ultramafic intrusions rocks within sedimentary basins. The
integrated exploration and development of natural hydrogen and geothermal resources have broad prospects. Geological
surveys and research on natural hydrogen in China is still in its early stage, with both considerable potential and
significant challenges. The progress and insights presented above are expected to help reduce the risks associated with
natural hydrogen exploration and facilitate an early breakthrough in natural hydrogen resource discovery.
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Regional geological setting of the ophiolite belt in central Inner Mongolia and location of the study area
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Fig. 2 Regional geological setting of Lajishan and the Xining Basin and distribution of surface hydrogen anomalies
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