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Fig.1 Geological structure and survey line
deployment map of the study area
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Fig.2 Schematic diagram of TFEM exploration
field construction
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Research on time—frequency electromagnetic method detection of deep
karst thermal reservoir and prediction of favorable area
in Dongli Lake of Tianjin

CHENG Zhengpu, LEI Ming’, LI Shu, LIAN Sheng, WEI Qiang
( Center For Hydrogeology and Environmental Geology, CGS, Baoding Hebei 071000, China)

Abstract: Tianjin is abundant in geothermal resources. As the main geothermal reservoir, Wumishan Formation
of Jixian System is a typical carbonate reservoir. In order to find out the stratigraphic structure and concealed
faults within 5 km of Dongli Lake in Tianjin, focus on the spatial distribution and structural characteristics of the
main deep thermal reservoirs, and predict the favorable geothermal areas, the author first applied the time-
frequency electromagnetic method, which is mainly used for deep oil and gas exploration, to the deep geothermal
resources exploration of Dongli Lake, through high-standard data acquisition, fine data processing and resistivity
inversion. Seismic and borehole data are used to calibrate the horizon and finely depict the stratigraphic structure.
Seven concealed faults are inferred, all of which are NNE and NWW tensional normal faults. Cangdong Fault
(F1) as the necessary channel of the main thermal fluid in the area, conducts heat, stores heat and controls the
distribution and shape of geothermal anomaly areas; The thermal reservoir of Wumishan Formation is mainly
distributed on the west side of Cangdong fault, the buried depth of the top interface is about -2200 ~ -2400m, and
the resistivity profile shows a continuous increasing A-type electrical characteristics. When the karst fissures in
the third and fourth sections are relatively developed, the accumulation of hot water in the fissures or faults
causes local low resistivity anomalies and H-type electrical characteristics. It indicates the development position
of the favorable geothermal area in the target depth, and four favorable geothermal areas are delineated in this
paper, which provides important basic data and support for the subsequent development and utilization of
geothermal resources.

Key words: time-frequency electromagnetic method; deep karst geothermal reservoir; Wumishan Formation;
favorable geothermal area; Dongli Lake in Tianjin
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