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Fig.1 Geological sketch map in the Sanhu(Taijnar Lake, Suli Lake, Dabsan Lake) area, Qaidam basin
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1—Possible trap; 2—found gas field (pool); 3—lake; 4—center depression; 5—basin border; 6—fault; 7—surface structure;

8—topography line of Quaternary bottom; 9—well location
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Fig. 2 Fluid potential energy map of ground-water in the Sanhu area, eastern Qaidam basin
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I o—Active commutation belt (crack & karst); I p—active commutation belt (diluvium plain); I —slow commutation belt;

I —stop commutation belt; 1—Gas field (pool); 2—isoline of water potential energy (unit: m); 3—zone borderline of ground water;

4—borderline of orogen; 5~—lake & river
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Fig. 3 Salinity topography map of ground-water in the Sanhu area, eastern Qaidam basin
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Fig. 4 Relationship between biologic fungus sum and salinity of ground-water in the Sanhu area
@O—FNAMBEKELE; DO—EYHRRFHEL

(a)—Salinity of Quaternary ground water; (b)—micro fungus growth
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Fig.5 The variation of natural gas solubility from south to north in the Sanhu area
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Abstract

This paper presents a systematic study of the constraints of salinity of Quaternary formation water to the
growth of micro-fungus, the effect of salinity on solubility of biogenic gas in formation water, and the control of
salinity on sealing in the mudstone cover. The Sanhu (three lakes: Taijnar Lake, Suli Lake, Dabsan Lake)
area is mainly recharged by Quaternary formation water migrating from south to north, which is supplied by
the snow water from the southern Kunlun Mountains, with the highest salinity at the north slope. The fungus
growth was restricted by the high salinity of the drainage — collection area at the north slope, therefore a large
amount of biogenic gas was generated and separated from the water, while there are better low salinity environ-
ments for biogenic gas to form in the central depression and the southern slope of it. The solubility of biogenic
gas in formation water decreases with increasing salinity. The low-salinity formation water containing high sol-
ubility of biogenic gas migrated from south to north, and then the biogenic gas was separated from the high-
salinity Quaternary formation water at the north slope and accumulated there. Experiments have demonstrated
that the Quaternary mudstone breakthrough pressure increases by about 100 times when the mudstone is satu-
rated with high-salinity formation water, which means the mudstone sealing ability is greatly improved so that
it can effectively seal the free-state biogenic gas. The above studies demonstrate that the biogenic gas generally
migrated laterally to the north slope in the form of solution gas, which also suggests that the north slope is rich
in biogenic gas resources, and so has a good prospect for gas. Combining the formation characteristics of bio-
genic gas and the hydrogeological conditions of the Sanhu area, the authors think that the biogenic gas, domi-
nated by solution gas, migrated laterally far away to the north slope in the Quaternary formation water, and

then vertically migrated and accumulated in the free state at the north slope.

Key words: biogenic gas; solution gas; solubility of biogenic gas; salinity; hydrogeology; Qaidam Basin
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