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Abstract: In the process of accelerating the global transition towards a low-carbon energy framework, natural gas hydrates, as a clean energy
source with enormous energy potential, have become a core research area in the energy field. In the accelerated global move towards a low-
carbon energy framework, natural gas hydrates, as a clean energy source with enormous energy potential, have become a core research area in
the energy field. In particular, shallow marine natural gas hydrates have garnered significant interest due to their shallow depth, easy mining,
sensitive to environmental conditions, and other attributes. In this study, we reviewed the latest research findings on the characteristics of
shallow marine natural gas hydrate systems and examined the critical factors that influence their formation, including geological processes, gas
sources, migration pathways, and reservoir properties. We also clarified the distribution characteristics of typical shallow natural gas hydrate
deposits in the world and explored their critical roles of play in the oceanic carbon cycling and the shaping of deep-sea ecosystems. Furthermore,
we discussed the promising prospects for the commercial development of shallow natural gas hydrates, and looked ahead the future research
ideas and plans, to highlight this special potential energy resource and enhance the societal awareness and interest in the industrial exploitation

of natural gas hydrates.
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Fig.1

The proven shallow hydrate formation mechanisms and fluid migration pathways in the Manila Trench region™"

a: Geologic process of shallow hydrate formation of the accretionary wedge in the northern part of the Manila Trench, b: geologic process of shallow hydrate

formation of the southern trough of the Manila Trench.
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Fig.2 Synthesis of the relationship between oceanic shallow hydrates and shallow tectonics™"
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Fig.3 Spatial and temporal variability of shallow marine natural gas hydrates as the units of the ocean carbon cycle

a: Hydrate formation over time in kinetic, active, and passive systems™, b: methane acting as a medium of the ocean carbon cycle®”.
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Fig.4 Organisms in the Haima cold seep

The lower orange organisms are mussels and the upper white organisms are
clams. Photo was taken in 2023 with camera on China's deep-sea manned

submersible Shenhai Yongshi (Deep Sea Warrior in Chinese).
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Fig.6 Technical model of in-situ hydrate cultivation in the cold seep
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