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A tentative discussion on the evolution of the natural gas hydrates
stable zone in Xisha Trough of South China Sea since 6 Ma B.P.
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Abstract

Based on the changes of sea level, oxygen isotope of benthic foraminifer and thermal evolution, this paper
analyzed the changes of water depth, sea bottom temperature and geothermal gradient of Xisha Trough since
6Ma B.P., then predicted the evolution of the natural gas hydrates stable zone. The result shows that the natu-
ral gas hydrates stable zone has gone through stable stage, slowly attenuating stage, relatively quick incrassation
stage, gently changing stage and quickly attenuating stage. The sea bottom temperature change has most strong-
ly affected the natural gas stable zone, sea level variation has had the weakest influence and geothermal gradient

has exerted the intermediate influence.
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Table 1 Water depth sea bottom temperature and geothermal gradient in Xisha Trough of the South China Sea since 6Ma
GT GT
Ma Zy m to, C Ma Zyp m to C
T km T km
6 2438 5.19 79.01 2.65 2440 2.24 92.54
5.8 2432 5.19 78.87 2.6 2445 2.08 92.64
5.6 2420 5.19 78.73 2.55 2459 1.91 92.74
5.4 2427 5.19 78.59 2.5 2491 1.75 92.84
5.2 2441 5.19 78.45 2.3 2496 1.75 92.76
5 2459 5.19 79.77 2.1 2460 1.75 92.67
4.8 2441 5.19 81.09 1.9 2350 1.75 92.59
4.6 2406 5.19 82.41 1.7 2371 1.75 92.20
4.4 2431 5.19 83.81 1.5 2396 1.75 91.80
4.2 2467 5.19 85.28 1.3 2415 1.75 91.57
4 2491 5.19 86.75 1.1 2446 1.75 91.34
3.8 2516 5.19 87.95 1 2373 1.75 91.12
3.6 2515 5.19 89.15 0.9 2388 1.40 90.99
3.4 2512 5.19 90.10 0.8 2399 1.40 90. 86
3.2 2442 5.19 90.80 0.7 2414 1.40 90.73
3.1 2430 5.19 91.15 0.6 2432 1.40 90.61
3.05 2417 4.84 91.49 0.5 2445 1.40 90.48
3 2419 4.49 91.84 0.4 2455 1.40 90. 38
2.95 2421 4.15 91.94 0.3 2457 1.40 90.28
2.9 2423 3.80 92.04 0.2 2449 1.40 90.18
2.85 2425 3.45 92.14 0.1 2448 1.40 90.08
2.8 2427 3.10 92.24 0.01 2447 2.40 89.98
2.75 2429 2.75 92.34 0 2447 2.40 90.22
2.7 2434 2.40 92.44
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Table 2 Thickness of the gas hydrates stable zone in in Xisha Trough of the South China Sea since 6 Ma B.P.

Ma 6 5.8 5.6 54 5.2 5 4.8

4.6 4.4 4.2 4 3.8 3.6 3.4 32 3.1

m  199.2 198.9 198.7 199.3 199.8 199

194.2 193.7 193.6 193.5 193.2 192.3 191.4 188.5 187.7

Ma 3.05 3 2.95 2.9 2.8 2.8 275

2.7 2.65 2.6 2.5 2.5 23 2.1 1.9 1.7

m 191.6 196.3 200.7 205.1 209.5 214.3 218.7 223.4 225.4 227.8 230.4 233.8 234 232.7 229

230.1

Ma 1.5 1.3 1.1 1 0.9 0.8

0.6 0.5 0.4 03 0.2 0.1 0.01 0

m  231.2 232.2 233.5 231.1 236.2 236.8 237.5 238.3 238.8 239.4 239.5 239.4 239.5 226.1 226.1
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Fig. 7 The evolution of the gas hydrates stable zone
in Xisha Trough of the South China Sea since 6 Ma
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Fig. 8 The influence of sea level sea bottom temperature -36~11m
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