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Abstract: Based on the seismic, drill logging and other production test data, the qualitative analysis and quantitative
study are used for inversion of the growth process of Lanliao fault in northern Heze uplift, as well as its control effect on
karst geothermal reservoir. The results show that the evolution of Lanliao fault can be divided into three stages,
characterized by segmentation in early stage and linkage in late stage. In the early sedimentary stage of Shahejie
Formation, the fault segmentation began to appear. Through the depositional stage of Sha-3 Member, each fault
segmentation was obvious with the displacement characteristics of independent normal fault. To the depositional stage of
Sha-2 Member-Dongying Formation, the fault segmentations grew laterally and eventually connected as a large fault.
The difference of fault segmentation characteristics is significant to control the spatial distribution, heat transfer and
productivity of karst geothermal reservoir in the study area. During the evolution of the faults, the total vertical
displacement of No. 2 fault system in the middle is larger than that of No. 1 fault system in the south and No. 3 fault

system in the north, showing a rolling half-graben structure association pattern in a forward arrangement in the profile,
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and the rise of Heze uplift is more obvious with serious bedrock denudation partially. The karst geothermal reservoir in

the area is characterized by shallow burial, developed karst fracture, high average geothermal gradient of cap rock and

good productivity, which is the most favorable for geothermal exploration and development.

Key words: karst geothermal reservoir; geothermal exploration; fault segmentation; Lanliao fault; Heze uplift
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Fig. 1 Tectonic location and survey line distribution
in the study area
1—H1 A 5 (Mesozoic ) ; 2——.7%  (Permian) ; 3—HF 5 (Ordovician) ;
4—2€ A (Cambrian); S—AK W 5 (Archean); 6—H1 5% Ml £k (seismic
line); 7—WiZ (fault) ; 8—IhH/ I (oil well/ geothermal well)
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Fig. 2 Seismic interpretation profile of survey line L.342.5 across Lanliao fault
1—55 DU 22— 2 (Quaternary-Neogene ) ; 2—4 5 21 (Dongying fm.); 3—7b—(Sha-1 mem.); 4—7> — Bt (Sha-2 mem.); 5—¥>=Bf(Sha-3 mem.);
6— 1 5 (Mesozoic) ; 7—41 5~ 7 % (Carboniferous-Permian ) ; 8—FER - & (Cambrian-Ordovician) ; 9—#%4 (fault)
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Fig. 3 Geological profiles of different survey
lines across the faults

I—28 R -HIL R (Quaternary-Neogene ) ; 2—4<5 2 (Dongying fm.);
3—¥p— B (Sha-1 mem.); 4—¥> & (Sha-2 mem.); 5—¥» =Bt (Sha-3
mem.); 6—IPPUBL(Sha-4 mem.); 7—HAE B (Mesozoic); 8—f H-—
F % (Carboniferous-Permian ) ; 9—2% i~ ¥ Fig & ( Cambrian-Ordovician ) ;
10— — W% (first-order fault); 11—_2Hi% (second-order fault);
12— =% (third-order fault); 13—JF07 (well location); 14—k 5

(survey line)
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Fig. 4 Vertical displacement distribution of northern Lanliao fault

along the strike
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Fig. 5 Plane distribution maps of half-graben in different stages
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Fig. 8 Comparison of well logging interpretation in northern Heze uplift
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Fig. 9 Temperature vs. depth diagram of single well in northern Heze uplift
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