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Impact of seafloor drilling on methane seepage—enlightenments from natural gas hydrate drilling site GMGS2-
16, northern South China Sea

WETI Jiangong'* . YANG Shengxiong' * ,LIANG Jingiang' *,LU Jingan' >, LIU Shengxuan' *,ZHANG Wei' *
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Abstract: There are a few countries in the world, which have conducted gas hydrate exploration and test production. Howev-
er, the knowledge about the impact of seafloor drilling on methane seepage is limited. This study conducted two post seafloor
investigations on the GMGS2-16 drilling site of the second gas hydrate drilling expedition (GMGS2) . The first investigation
consisted of four ROV dives, including one dive before drilling, one dive during drilling and two dives after drilling. The
first dive did not find any seafloor gas emission. However, during the last two dives, massive gas bubble emission was ob-
served from the abandoned well. The second investigation was conducted with multibeam echosounder 18 months after the
well GMGS2-16A was completed. Flare-shaped high amplitude backscatter was observed in the water column, indicating
methane leakage from the seafloor. The seismic profile showed that the free gas was distributed beneath the hydrate-bearing
sediment. The seafloor drilling penetrated the hydrate-bearing sediment layer and built up the pathway between seafloor and
free gas reservoir. which led to seafloor methane seepage. The water column multibeam data shows that gas flares disap-
peared at around 650 mbsl, indicating that methane gas was totally dissolved in the seawater. The impact of drilling-induced
methane seepage on the atmosphere is quite limited. The methane leakage will stop when the pathways are closed by wall col-
lapse and hydrate deposited later.
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Fig.1 Location map (inset) and bathymetric map of the
drilling area in 2013 (Black dot shows the location
of the drilling site GMGS2-16 in this study.

The black line is the track line of the multibeam survey)
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Fig.3 LWD data of electrical resistivity and P-wave velocity at site GMGS2-16
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Fig.4 Seismic profile through drilling site GMGS2-16
(The orange line only shows the location of the drilling

site and does not represent the penetration depth)
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Fig.5 A:ROV seafloor observation before drilling (the first dive) ; B: ROV seafloor observation at the end of the drilling
(the second dive); C and D: ROV seafloor observation 60 days after hole completion (the third dive) ;

E: seafloor observation 67 days after hole completion (the fourth dive)
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Fig.6 A and B: Multibeam data showing gas flares from the seafloor into the water column; C: projection of gas flare

locations and site GMGS2-16 on the bathymetric map; D: 3D view of water column multibeam data and seafloor topography
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