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Figure 1 Geological location of gas hydrate-drilling sites (a) and the detailed map of drilling sites (b) at Shenhu, SCS
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Figure 2 The hydrate saturation (% of pore space) derived from the
sulfate-corrected chlorinity data of pore water at site SH3, Shenhu, SCS
(modified after Ref. [24]). The two red rectangles represent results of
methane mass balance analyses from 1 m long subsamples
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Figure 3 The grain size distribution of sediment samples from site SH3, Shenhu, SCS. Each curve represents data collected over 6 repeated analyses
of each sample. The depth of sampl€’slocation (meters below seafloor) isits top, and they are generally 4 cmlong
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Figure 4 The median value and the volume-weighted average grain size (a) and the measured specific surface area (b) of marine drilling core sedi-
ment from site SH3, Shenhu area, SCS
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Figure 5 Plots of gas hydrate saturations vs. the contents of sand / sand
except the very fine sand for site SH3, Shenhu area, SCS
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Figure 6 The profile of sediment pore size (a) and the changed tempreture for hydrate formation (b) at site SH3, Shenhu area, SCS
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An important parameter is the saturation of gas hydrate within the sediment pore for evauating its impact on energy,
climate and environment. So it is significant of understanding which factors affecting the saturation of gas hydrates.
There is agood relationship between the gas hdyrate saturation and the sediment granulometric charateristics by previous
investigations. Gas hydrates with high saturation are retrieved usually from the turbidite, sand layers, which formations
are of coarse particles and relatively larger pore space. But the knowledge up to today is still on the level of simple
statistic and qualitative. In this paper, the samples from site SH3, Shenhu, South China Sea, are undergone the grain size
& specific surface area (SSA) measurements. Then a mathematical model is built to depict that the SSA characterizing
the pore size and the change of gas hydrates phase equilibruim condition. Thus, the scientific question, how the sediment
grains affecting the gas hydrates saturation, can be analysed and discussed quantitatively. The experiment results show
that, the sediment layers which are not bearing gas hydrates, consist of clay(<4 um), silt (4-63 um) and the very fine
sand (63-125 um). The major components of silt (4-63 um) contribute to 80%, while the content of clay is almost 20%.
The gas hydrate occurrence zone (GHOZ) is constrained by the fine silt layers (silt content>60%). The sediment layer of
GHOZ contains the most coarsest grains (>125 um, content<10%) of sand except for the very fine sand (63-125 pum),
while the layers up & below GHOZ do not contain the coarsest parts. The gas hydrate saturation does not depend simply
on the sand (>63 pum) content. There is a more better correlation between hydrate saturation and the sand content except
for the very fine sand (>125 um). This is by now the most elaborate report of the relationship between gas hydrates
saturation and sediment grain size characterization. The SSA of sediment grains appears to be a smooth trend with small
values of 8-14 m?/g at the interval of the GHOZ and more than 16 m?%g out of the GHOZ, respectively. The sediment
pore space is inversely proportional to the parameter of SSA. The proxy of SSA has advantages over the sediment grain
size distribution when comparing the correlation of which and gas hydrates saturation. If the proxy of SSA is employed,
(2) it is discarded that the complex depictions of sediment granulometric contributions affect the distribution of gas
hydrates; (2) the SSA reflects the coarseness of sediment grain, and can be used for quantifying the sediment pore scale
and the condition change of hydrate phase transition. It is subsequently easy to research how the sediment lithologies
influence the hydrate saturation in microscale and its distribution in macroscale. (3) The parameter of SSA is measured
easily and economically compared to other methods. The results and concolusions in this paper call for more
investigations to validate or improvement.

gas hydrate saturation, sediment grain size (sediment granulometric distribution), specific surface area (SSA),
South China Sea

doi: 10.1360/N972014-01395

397



