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Abstract

Gas hydrate formation is mainly controlled by the temperature, and gas concentration. Only if the gas is oversaturated within the gas hydrate
stability zone (GHSZ) can gas hydrate form. Based on these ideas, this article gives a model of a thermogenic gas hydrate system,
concluding that a good combination of source rock, reservoir rock and cap rock is indispensable for gas hydrate formation. In this system the
good conduits and cap rock may be the most important factors because the concentration of gas from deeper sources and the locations where
the gas could accumulate are both based mainly on these two factors. Then, on the basis of the model, this article presents the highly
idealized interaction between structural hydrocarbon traps, which include reservoir-associated water together with oil and gas superimposed
by different bases of gas hydrate stability zones, and predicts that there would be four types of occurrence patterns for gas hydrate in the
world. Lastly, this article gives a model of occurrence patterns for different traps in the differential entrapment.
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Abstract Objectives Conclusions

Gas hydrate formation 1s mainly controlled by temperature, pressure, and gas o | | Source rock Surface sediment _ Fi 6A sh ‘h A good combination of source rock, reservoir and cap rock is very
concentration. Only if the gas is oversaturated within the gas hydrate stability zone The gas concentration 1s the core factor which should control the formation Migration root of froe gas 1Z2Urce SHOWS C important for gas hydrate formation and accumulation. Good conduits and

(GHSZ) can gas hydrate form. Based on these ideas, this article gives a model of a of gas hydrates in the environments of appropriate temperature and pressure different bases of GHSZ For cap rock may be the two most important factors because the concentration
thermogenic gas hydrate system, concluding that a good combination of source (which is termed the "gas hydrate stability zone" or GHSZ) Continental GHSZ Base h of upward-migrating gas and the locations where the gas could
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rock, reservoir rock and cap rock is indispensable for gas hydrate formation. In this accumulate are both mainly controlled by them.

system good conduits and cap rock may be the most important factors because the Therefore, this paper presents research on what are the primary controls on gas P would be 1n contact with

. . LT Four types of occurrence patterns for gas hydrates in the sediments are
concentration of gas from deeper sources and the locations where the gas could ion in th iments an ncl ith m for hvdr SN | : . ) .. 1S C ..
accumulatio the sediments and concludes with a system for gas hydrate SSRGS gas directly and there are described. With different original fluids in the trap and variation in the base
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accumulate are both based mainly on these two factors. Then, on the basis of the model, - - Continental § ) )
4 formation and accumulation. Ne gas hydrates, gas and water of the GHSZ, gas hydrates could contact with free gas, oil or water

this article presents the highly i1dealized interaction between structural hydrocarbon water underlvine it. respectivel
traps, which include reservoir-associated water together with o1l and gas superimposed In addition, on the basis of the model of gas hydrate system, this paper attempts from the top to the bottom yingii, p Y-

by different bases of gas hydrate stability zones; and predicts that there would be four to predict the occurrence patterns for gas hydrates in the sediments. These %% gas hydrate in the trap (Figure 6B); for In the traps of differential entrapment, the occurrence patterns in different
types of occurrence patterns for gas hydrate in the world. Lastly, this article gives a ’ traps would be distinct and would vary with the base of GHSZ change.

results would be helpful for future exploration. GHSZ-5, gas hydrates

model of occurrence patterns for different traps in the differential entrapment. e
A P
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would be 1n contact with
Though many researchers have investigated the factors that control the formation and

Source rock | water dlreCﬂY and there are accumulation of gas hydrates (Davidson et al., 1978; Makogon, 1982; Kvenvolden, 1988;
gas hydrates and water Collett, 1993, 1997; Pecher et al., 1998, 2001; Majorowicz and Osadetz, 2001; Bangs et al.,

2005; Tan, 2012), most of them are only applicable to a limited area . A problem is that there 1s

C from the tOP to the bottom still a lack of enough actual drilling data in the world for gas hydrates, especially in some areas

1n the trap (Figure 6C) that are likely to have substantial hydrate deposits. It will be very important to make a

Figure 4. The model of a gas hydrate system. The gases from the source K&y gas hydrate

Crater on top of | I rock migrate upward along the active faults and may be trapped by the |
dome structure Dome structure Blanking zone - Figure 6. The two types of occurrence patterns of gas

e s +_ ¢ap rock. If the 545 concentration increases and reaches the threshold hydrates in the sediments when there are originally It will be necessary to study neighboring areas from where gas hydrates have been drilled and
Sulfide-methane

comprehensive study and verify the existing theory with additional drilling data step by step.

in the GHSZ, gas hydrates would form. only gas and water in the trap. compare gas hydrate samples in order to verify the models. In summary, the theories of gas

nterface hydrate system proposed by researchers are based on the present data and technology; they

should be revised and improved as the science for gas hydrate exploration progresses.
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