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Abstract The formation of gas hydrate reservoir in marine sediments is mainly controlled by
methane supply and sedimentary burial. Based on mass balance in marine gas hydrate system, a

numerical prediction model of gas hydrate formation was established considering the methane
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supplied by dissolved methane diffusion and porewater advection and in-situ methanogenes. A

case study of ODP sites 1247 shows that dissolved methane transported by molecular diffusion

and porewater advection is the major supply of methane for gas hydrate formation, while in-situ

methanogenesis contributes little to the gas hydrate reservoir.

The gas hydrate reservoir was

slightly changed by the variation of sedimentary rate since 1. 67 Ma B. P. The model-derived hydrate

saturation is ~0~3% up to date, which is consistent with that determined through ODP drilling.
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Fig. 1 Schematic illustration of methane cycling
in water-gas hydrate system
Below BHSZ. the dissolved methane concentration equals the
equilibrium solubility between free methane gas and water. The
excessive dissolved methane over the equilibrium solubility
between water and gas hydrate would rapidly crystallize as gas
hydrate, resulting the methane concentration within GHSZ
approximate to the equilibrium solubility between water and
gas hydrate. Methane concentration above the top of gas
hydrate zone is lower than the equilibrium solubility between
water and gas hydrate due to its upward transportation and

anaerobic oxidation of methane.
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Fig. 2 (a) A seismic profile across ODP site 1247. BSR is clearly observed at 124 mbsf (Trehu et al. , 2003); (b) Pore
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Table 1 Parameters used for the simulation of gas hydrate

formation at ODP site 1247, Hydrate Ridge
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Fig.3 (a) Modeled gas hydrate formation rates by solely incorporating in-situ methanogenesis (dotted line),
molecular diffusion (dashed line), and pore water advection (dash dot line). The solid line represents the overall rate
of gas hydrate formation at ODP site 1247, Hydrate Ridge. The solid circles is the calculated hydrate formation rates
using measured thermal conductivity; (b) The relative contributions of molecular diffusion (dashed line), porewater

advection (dash dot line) and in-situ methanogenesis (dotted line) to gas hydrates formation; (¢) Modeled hydrate saturation

profiles using variable sedimentation rates and a constant average sedimentation rateat ODP site 1247, Hydrate Ridge
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Fig. 4 Gas hydrate reservoir evolution, resulted from
4 varied sedimentation rate stages at ODP site 1247,
Hydrate Ridge
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