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Evolution of gas hydrate stability zone in the deep water of Dongsha sea area since the Last Glaciation Maximum
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Abstract: The evolutionary history of the gas hydrate stability zone (GHSZ) in the Dongsha deep water area since the last glacial maximum
(LGM) is simulated and predicted using the CSMHYD program, and the fluctuations of sea level and bottom water temperature and their effects
on the thickness of gas hydrate stability zone as well as the effects of hydrate decomposition on environment are carefully investigated and
discussed. The results show that: (1) Gas hydrate could form in the sea area at a water depth more than 595 m; the current theoretical thickness
of GHSZ is 245 m on average, and the maximum could be over 380 m which is located in the eastern part of the study area. Another area with
large thickness is found at the juncture of the Dongsha continental slope and the Taiwan shoal continental slope. (2) The thickness of GHSZ in
the Dongsha sea area has changed in an asymmetrical pattern since the LGM. It can be divided chronologically into five complete cycles, named
TC1, TC2, TC3, TC4 and TCS respectively. The thinning half-cycles are longer in time than those of the thickening ones. The thickness of
GHSZ in cycles of TCI1-TC4 is controlled by sea level fluctuation, while the thickness of cycle TC5 mainly controlled by sea bottom
temperature. (3) The seabed temperature and sea level changes bring stronger effects on GHSZ thickness in the intermediate water area rather
than in the deep water area. Meanwhile, the pressure effect is relatively obvious in the intermediate water depth area. The influence of sea level
variation on GHSZ in the deep water area is limited. The abnormal decrease in CaCO; content in the Dongsha sea area is possibly due to the
acidification caused by the methane released from gas hydrates dissociation.
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Fig.1 The location map of the Southwest Taiwan Basin and the study area(a), Bathymetric map of the study area(b)and

water temperature profile(c,d)

water depth data from National Geophysical Data Center website; figures ¢ and d are made with Ocean Data View, Schlitzer, 2009.
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Fig.4 Thickness evolution of GHSZ in Dongsha sea area since the Last Glaciation

a. Shows the phase diagram of GHSZ at station 973-3; b. shows the thickness change of GHSZ at station 973-3, in which the red dotted line represents the

fitting curve; the fitting correlation coefficient is 0.854,the estimated standard error is 5.38 m, and the shadow represents the 95% confidence interval. The black
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Fig.5 Distribution of GHSZ thickness in deep water area of Dongsha sea area during present and LGM

a. The thickness distribution of GHSZ at present; b. the thickness distribution of GHSZ in LGM period; Fig c. The thickness difference between GHSZ at

present and GHSZ in LGM period; Fig. d. the geothermal gradient, water depth and GHSZ on profile 1 and 2.
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Fig.6 The influence of temperature and pressure on the thickness of GHSZ in deep water area of Dongsha

The location is shown in Section 2 in Fig.5a; the coordinates of the first point in Section 2 are(117.8 ° E, 21.59 ° N),

and then one data point is taken every Skm, a total of 52 data points.

a.The sea floor temperature has increased by 2.45 °C since LGM, assuming that the sea level remains unchanged, the GHSZ thickness is thinner than that in

LGM period;b.The sea level has increased by 123 m since LGM, assuming that the sea floor temperature remains unchanged, the GHSZ thickness is thicker

than that in LGM period;c.The thickness in LGM period(red curve) and GHSZ at present(blue curve); ;d.The thickness in blue line represents the thickness in

LGM period and GHSZ at present; The red line indicates the thickness difference of figure a minus figure b .
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