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Formation Mechanism and Factors on the Accumulations of the
Quaternary Biogenic Gas in the Nuobei Area in the Sanhu
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Abstract: The Nuobei area is still in the initial stage of petroleum exploration in the east part of the Sanhu Depression, Qaidam Basin.
In this paper, the characteristics of the gas source rocks and the living environments of the methanogens in the Quaternary Qigequan
Formation from the Nuobei area have been studied, based on a vast amount of data for lithology paleontology, elemental geochemistry,
organic geochemistry etc. We discussed the sedimentary environments and geochemical conditions that influenced the formation of
biogenic gas, and then to predict the favorable exploration blocks. The results show that the gas source rocks in the Nuobei area contain
low organic matter content which are dominated by type Il kerogen and still at immature stage. The Qigequan Formation was deposited
under the low temperature and alkalinity, high salinity, and strong anoxic conditions, which were favorable for the formation of the gas
source rocks. The geochemical environment affected the flourish of the Methanogens, for instance, the low temperature and high salinity

inhibited the activities of the Methanogens, and the neutral-alkaline and strong reducibility environment were suitable for Methanogens
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to flourish. The inhibition effect of salinity for the Methanogens is gradually strengthened from south to north as affected by surface

runoff. The biogenic gas accumulations in the Nuobei area were dominated by vertical gas migration. According to the above analyses,

we suggested that the Central Depression is the most favorable exploration area in the Nuobei area, followed by the North Slope. In

these areas, the widely developed lacustrine mudstones supplied nutrient for Methanogens, the weak compaction during the early

diagenetic stage provided large amounts of pores in reservoirs, and the thick sedimentary strata and gypsum deposition increased the

sealing capacity of the cap rock.
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Fig. 1  Geographic location of the Nuobei area in Sanhu Depression, Qaidam Basin
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Table 1~ Stratigraphic division of the Quaternary Qigequan Formation of Nuobei area in Sanhu Depression, Qaidam Basin
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Table 2 The organic geochemical parameters of gas source rocks from the Quaternary Qigequan Formation in the Nuobei area,

Qaidam Basin

B PIRN A TOC/% Tmax/C  HI/(x107)| B FIR A TOC/% Tmax/C  HI/(X107)
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B 152.00 JREHWHIAE  0.06 485 144 524.00  KEKEPTTA 0.16 433 44
158.00 KOMEbETRS 018 422 49 526.00 RIKEIEE 0.18 428 49
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Fig. 5 The distribution characteristics of the n-alkanes from the gas source rocks in the Qigequan Formation from the Quanji anticline
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Table 3 Elemental geochemical analysis of Nuo 1 well in the Qigequan Formation in the Nuobei area, Qaidam Basin

B JF/m ESY L ibuy Sr Ba v Ni Si/Ba V/(V+Ni)
74.00 P 7 333.60 119.80 45.20 13.00 2.78 0.78

. 108.00 TR 204.90 73.30 44.30 11.40 2.80 0.80
Tif 146.00 197.40 185.60 41.40 12.00 1.06 0.78
178.00 208.60 80.50 42.70 15.80 2.59 0.73

218.00 b 246.20 162.80 97.90 37.40 1.51 0.72

244.00 Lagidiiel ey 332.80 183.10 97.50 39.30 1.82 0.71

262.00 346.80 207.80 85.60 40.40 1.67 0.68

. 312.00 197.50 243.00 44.20 15.10 0.81 0.75
i 352.00 s 329.80 220.50 71.00 31.90 1.50 0.69
416.00 293.00 271.90 96.00 39.20 1.08 0.71

446.00 304.20 149.90 93.40 43.10 2.03 0.68

466.00 263.60 171.50 89.40 40.30 1.54 0.69

526.00 ey 270.50 241.80 75.10 33.80 1.12 0.69

- 556.00 N dnieineay 245.90 81.00 84.70 36.70 3.04 0.70
—H 580.00 258.10 224.20 85.10 32.60 1.15 0.72
650.00 278.70 728.80 72.60 35.30 0.38 0.67

760.00 s 267.60 94.50 97.40 49.50 2.83 0.66

—B 852.00 310.10 166.00 71.20 36.70 1.87 0.66
1000.00 WP 2 257.70 194.60 88.30 43.50 1.32 0.67

1150.00 WP 2 261.80 314.10 83.60 41.60 0.83 0.67

—Bt 1182.00 e 290.00 157.70 93.70 42.20 1.84 0.69
1264.00 253.70 118.00 84.30 47.00 2.15 0.64

FHEIE 270.10 187.20 77.40 34.00 2.02 0.70
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Fig.9 Sedimentary evolution and isopach map of the lacustrine mudstone of the Quaternary Qigequan Formation in the Sanhu

Depression, Qaidam Basin
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