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Table 1 Data of the geothermal wells in Liaocheng
eastern geothermal field

R L H/m  KE/C K E/(m’h)

ZK1 FILEWE1 S 2337.72 55 16.67( A #4)

ZK2  RETRHYelElE N 1035 62 46.39(F# % 20 m)

ZK3 AL DX 2400 64 62.90(Mi% 20 m)
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Fig.1 Tectonic division and locations of geothermal wells in Liaocheng area
1- Paleogene Dongying Formation;2— Carboniferous—Permian ; 3—Ordovcian; 4—Fault and its attitude;
5—Inferred geological boundary; 6—Isodepth contour line of Neogene bottom boundary;7—Location of
geothermal well;8— Electrotelluric lithological sounding dot and direction line
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Fig. 2 Composite columnar section of Shanguantun

geothermal well in Liaocheng
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Fig.4 Concept model of the geothermal reservoir
1-Quaternary ;2— Neogene Minhuazhen Formation;
3— Neogene Guantao Formation;4— Paleogene Dongying
Formation;5— 1st—3rd Members of Paleogene Shahejie
Formation ;6— Carboniferous—Permian ; 7—Ordovcian;
8~Geothermal conductivity direction;9— Conformity and
unconformity ; 10—Groundwater flow direction
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Fig.3 Structure outline map of Liaocheng area
1—-Major fault;2—Secondary fault; 3—Paleogene wedge out;
4-Division boundary of structural unit
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Fig.5 Stratigraphic thermometric section of Junwangdunliaogu No. 1 geothermal well in the eastern
suburb of Liaocheng (a) and geothermal variation in the shallow place of the Gugian Hil(b)
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Fig.6 Bouger anomaly gravity map
of Liaocheng geothermal field
1—Negative gravity anomaly contour line;
2-Zero gravity contour line
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Fig.7 Lithologic sounding curve at No. 3 surveying point
of Shanguantun geothermal well in Liaocheng
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Fig.8 Electrotelluric lithologic sounding section of
Shanguantun geothermal well in Liaocheng

ABREKBZEMHAEERE,
KEFEFRER, A4 HH» T RKT
B 5251.38~5313.94 mg/L, J& K ;pH H K
6.8~7.0, B K ; BEEEE (LA CaCO, 1)K 2376.47~
2406.51 mg/L, BAREEK , i T #KF EEHE TR

Na*Fl Ca?*, HE&EB KB K 812.5~ 863.56 mg/L
701.1 ~ 720.67 mg/L; BIEFEERH CcI-fi sof &
& B KR BN 1640.21 ~1657.4 mg/L M 1605.7 ~
1707.43 mg/L, KK AL 22 B4 8k B 2%, {HIKF
Ji 1 LKA AR AR, KL FE KR E L
JE] s E 3 T #oK R B T8y - R —
£ 45(C1-SO,—Na- Ca) K ,

WHRKPERFFEHRHBETREMABAYAH
4y, Ho sr & BN 13.9~16.64 mg/L,HSO, &N
33.87~46.8 mg/L,F S BN 2.0~3.28 mg/L,Li & &
4 0.937~1.38 mg/L, St .F LB B Rir & 0 KK
BEARYE H,S0, 5 Li R8I0 K EndE, BF F-se
BETHRI K, TR 2 HWEHAE Wbk
MRS SRR,

5 HUT BOKEIEAE AL RO B o

51 MTHAKNULERL

TSR R b 34 3 T oK A 2 B 53 B9 LA
R E R BRI RS K2R UIRRR 5 &
IKPEIR i 2 R R SRR R B g R,

()5 BERERAER BT BoK A2 BT R
B EBREIER , WA UTER Y B M R A K s P B
FRBASERHELE EREREERAT HE%S

R2 D EEHAFBRKEXRIRVER
Table 2 Contents of relevant components in Shanguantun geothermal well in Liaocheng

BT HR(mg/L) mH 4 R(mg/L) WH %R (mg/L)
K* 57.68 TR EE 52927 ® <0.001
Na" 834.7 TREERR 41.57 i
o G 7011 W 41.38 #® <0.004
B Mg 154.0 & 0.942 % 0.046
T oo <0.02 8 15.14 # 0.003
NH,* 0.50 R 208 ] <0.030
it 1748.0 Bk 0.09 # <0.010
HCO™ 160.4 23 <0.010 4 <0.001
o7 0.00 b <0.0001 & 0.037
B 1657.4 i <0.020 -] <0.030
H  so 1680.2 {REHIER <0.02 ERHR <0.0015
il F 3.90 X <0.0001 %] <0.001
NOy~ 0.66 @B <0.005 TR ER <0.002
St 3504.8 IRETRR 8.00 FRE 122
PAIBR AT 0.5 ST Ca00y i): 2384 8merL 6Ra; 335X107Ba/L | {REES <0.02
Fta i, <5 - : & B: 2.27Bq/L PHE 6.80
s EBEE(LL CaC0y i1): 131.56mg/L
BERMAE <2 | (1 CacOu - T06mgr, | o 0-845BIL
BERA: X Rn: 8.16X10"Bg/L
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1= Local atmospheric precipitation or somewhat heated near—
surface water; 2—Hot spring geothermal water;
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Geothermal resources in the eastern Liaocheng geothermal
field of Shandong Province

WANG Kui—feng

(Shandong Institute and Laboratory of Geological Sciences, Jinan 250013, Shandong, China)

Abstract : Geothermal resources are very rich in the geothermal field of eastern Liaocheng, Shandong Province.
Geological —structural conditions and geothermal reservoirs there are relatively favorable for the exploitation of
these resources. Based on drilling data and recent research results, the author considers that the Liaocheng
geothermal field belongs to the karst fissure layered conductive type, with the regional geological structures being
mainly composed of Liaokao fault and Chiping fault, and the hot reservoir chiefly comprised of limestone strata of
Ordovician Majiagou Formation. The geothermal gradient of the area is controlled mainly by structure, the
structural heat conduction is a key factor for the formation of this area, the mineralization intensity of the
geothermal water is low, and the geothermal water contains some useful mineral components. Some suggestions
éonceming the reasonable development of geothermal resources and some policies for solving problems in current
exploitation work are also put forward in this paper.

Key words: geothermal field; geothermal resource; hot reservoir; exploitation and utilization; Liaocheng
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