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, Table 1 Average TDS ( total dissolved solids) of
2000~ 8 000mg/ L( 1., i groundwater in various strata of
the North Songliao Basin
,  1972. 17
/(mg/L
mg/ L , (me/l)
4 806.7Tmg/ L H 6 1. 61 39
S 6 083.29 313
P 7972.17 294
G 6 907. 38 186
F.Y 4 806.77 364
3 1 J.K,d 5423.98 56
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Fig.2 Convection model of groundwater for hyperthermal heat-flow basins
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Fig. 3 Simulated distribution of methane concentration
2
Table 2 Parameters for heterogeneous areas
/Um? /m>d !
/% X z X z
1 10 0.06x 1073 0.06x 10" 3 0.08 0.04
2 8 0.06x 1073 0.06x 10" ° 0.01 0.1
3 5 0.009% 10" 0.000 9% 10~ ° 0. 0002 0. 000 6
4 12 0.5% 10-3 5%10-3 0. 05 0. 021

5 12 0.5x 1073 5% 10" 3 0. 025 0.034
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Fig. 4 Hydrocarbor accumulation model based on the convection model of groundw ater
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HYDROTHERMAL CONVECTION MODEL OF GROUNDWATER AND
THE CORRESPONDING HYDROCARBON- ACCUMUILATION MODEL FOR
THE NORTH SONGLIAO BASIN

WANG Jian-rong

(Institute of Petroleum Exploration and Development, SINOPEC, Beijjing 100083, China)

Abstract: The movement of groundw ater related to hydrocarbon in the North Songliao Basin can be divided into
two stages: the movement of sedimentary water and the convection of infiltration water and juvenile water. T he
T DS (total dissolved solids) of groundwater in the marginal area of the basin increases with depth. It shows a
low-high-low phenomenon in the middle area. In the central area of the basin, it decreases with depth. The ” re-
versed” distributive rule of TDS for the groundw ater in this area is contributed to the hy drothermal convection of
groundw ater. According to the hydrocartbor accumulation model based on the hydrothermal convection geologic
model of groundw ater in the basin, there are three types of hydrocarboraccumulation sites. The margin of the
basin is the rapid change area of groundwater flow, in which the hydrocarbon carried by groundwater accumu
lates into pools in favorable traps ( type C).The middle of the basin is the ” dead circulation” area limited by @)
@) flow line, in which fluid has no exchange with the outside and good hydrocarbor- preservation conditions exist
(type B) . The upper part of the central area in the basin is the regional drainage area of groundw ater which is ad-
vantageous to hydrocarbon accumulation (type A2), and the lower part is the confluence area of two flow systems
which is liable to form hydrocarbon accumulation (type A1) and is the possible distributive area of inorganie-ge-
netic gas pools. The three types of hydrocarbon pools (type A, B and C) belong to different hydrocarbon systems
respectively.
Key words: groundwater; T DS (total dissolved solids) ; the convection model of groundw ater; the hydrocarbor
accumulation model; the North Songliao Basin



