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Abstract: Out of concern for global climate change and the demand for energy resources, methane has increasingly become the current focus of
human society. A large amount of natural gas hydrate is stored in the ocean, which has many important biochemical reactions related to
methane, supports the prosperous chemoautotrophic synthetic biological community on the seabed, effectively regulates the methane flux into
the atmosphere, and plays an irreplaceable role in the global carbon cycle. At the same time, methane seepage caused by the dynamic activity of
natural gas hydrate is a critical way to transport material and energy from the lithosphere to the outer sphere, which has a far-reaching impact on
the marine environment. In this paper, we systematically introduce the geological control factors of modern seabed methane seepage, the
consumption of methane by sediments and water columns, the simulation research of marine methane cycle, the methane observation and
relevant research results in typical sea areas, and finally points out the development trend of marine methane cycle research. This review

comprehensively considers the influence and limitation of environmental, biological and technological factors on the marine methane cycle,

BENTE : [ K H AR 5L 4 U e 322 A X o8 SRR 1) T REAIF 5%« R A T AR VD S UL 5 5 (42176057), o 440 1A A VA Y04 S -
PO R Ge A BLAE T X BR800 (91858208) 5 H & Mg B2 5 R R sl B K L0 % 1 A8 L 4 2 (2021QNLM020002) 5 H [ 1l J5T i A J5 1 v
HiL SR A 4% 55 H (DD20221707)

YEZE N IMATE (1975—), B, 1+, Bhog R, F 2 NGBk k2% J7 1 (9 WF 5%, E-mail: zhileisun@yeah.net

BIRAEE: BV (1971—), &, Wi, DF5E 01, BNV 50 2 ol PR 358 1l o ot A% i &2 3 5%, E-mail: pingyin@fio.org.cn

Yrfs B #A: 2022-04-28; 2B H #A:2022-06-28. ik B 5% g 4



68 YRR M J5 5 56 D0 20 b TR

2022 4F 12 H

examines the temporary achievements and existing problems from the perspective of a geologist, and puts forward our own thinking, hoping to

arouse the attention and support of the whole society to the major scientific problems related to methane and subsequent marine observation

technology.
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Fig.1 Cold seep leaks and corresponding crater-like landforms found in the North Atlantic polar Bear Island Trough

3D bathymetry combined with 2D seismic profiles showing gas presence in sediments (phase-reversed reflection and gas chimneys),

Faults are indicated by brown lines ..
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Fig.2 Content, distribution and air-sea fluxes of dissolved methane in seawater on the East Siberian shelf!*!

a. The location of the observation station, b. The content and distribution of CH, in bottom water, c. The content and distribution of CH, in surface water,

d. The sea-air CH, flux!®l,
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Plumes erupting from the "Haima" cold seep (a) and associated extreme

ecological communities (b, c, d).
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Metal-AOM occurred between CH, fluid and hydrothermal metal oxides in the hydrate enrichment area”'.
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196]

Data collected within 24 hours on november11, 2011. The top left corner of each illustration shows the moment the expedition ship passed the top of the mud

volcano, indicating that the intensity of the gas release varies with time.
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