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Heat Flow Action and Its Control on Natural Gas Migration and
Accumulation in Mud-Fluid Diapir Areas in Yinggehai Basin
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Abstract: The Yinggehai basin is a young but high geotemperature basin that was developed in the Cenozoic at the northern
continental margin of South China Sea. Its high geotemperature and heat flow fields are mainly located in the mud-fluid diapir
structure areas in the center of the basin. The development and evolution of the mud-fluid diapir, especially the upwelling of
heat flow in the Late Pliocene, is closely related with the migration and accumulation of natural gas and carbon dioxide. The
local invasion of heat flow, whose distribution is inhomogeneous in different zones and formations, leads to the migration and
accumulation of hydrocarbon and carbon dioxide sourced from crust and mantle to hold the same characteristics. While the
upwelling of heat flow in mud-fluid diapir areas is the main factor that influences the migration, accumulation and reservoir
formation of hydrocarbon gas, especially carbon dioxide. The time and paths of migration and accumulation differences be-
tween crust-sourced and mantle-sourced non-hydrocarbon gas and hydrocarbon gas are the keys to the accumulation and res-
ervoirs formation. Based on the geochemical characteristics and migration and accumulation features of non-hydrocarbon and
hydrocarbon gas, we can study and predict the model of their migration and accumulation to provide the references for natu-
ral gas exploration,
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Table 1 Distribution of geotemperature gradient and geothermal heat flow in different zones of Yinggehai basin

/ /

(Cekm™b) C /7 '/7 /, /,
(WemK™H (WemK™ (mWem?) (mWe+m?)
DF1—1 39 43. 22 20 1.5 2.0 64. 8 86. 4
DF29—1 10 44, 25 20 1.5 2.0 66. 4 88.5
LD8—1 18 36. 28 20 1.5 2.0 o4.4 72.6
LD15—1 9 31. 15 20 1.5 2.0 46.7 62.3
LD20—1 8 42. 56 20 1.5 2.0 63.8 85.1
LD22—1 9 43. 06 20 1.5 2.0 64. 5 86. 1
LD28—1 3 41. 73 20 1.5 2.0 62.6 83.5
LT13—1 1 36. 00 20 1.5 2.0 54.0 72.0
LT1—1 2 36. 90 20 1.5 2.0 55.4 73.8
LT34—1 1 35. 00 20 1.5 2.0 52.5 70.0
LT35—1 1 35. 00 20 1.5 2.0 52.5 70.0
YINI 1 35. 00 20 1.5 2.0 52.5 70. 0

20 C; (1998) .
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Fig. 1 Variation of heat flow with time in Yinggehai basin
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Fig. 2 Comparison of homogenization temperatures of {luid inclusions and present temperatures in Yinggehai basin
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Fig. 3 Comparison of vitrinite reflectance rate in different structural zones of Yinggehai basin
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Fig. 4 Smectite content in mixed layer of illite and smectite, in diapir and non-diapir areas, Yinggehai basin
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