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Characteristics and genetic mechanisms of geothermal reservoirs in the Neogene

Guantao Formation, Qikou Sag
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Abstract: The Qikou Sag in the Huanghua Depression, Bohai Bay Basin boasts extremely abundant geothermal resources.
Among them, the geothermal reservoirs of the Neogene Guantao Formation have the greatest potential for exploitation. To
ascertain the properties of geothermal resources in this formation and rationally exploit these resources, it is significant to
investigate the geothermal field, porosity, permeability, geothermal water circulation patterns, and genetic mode of geothermal
reservoirs in the formation. Based on data from drilling, geophysical exploration, thermometry, and production of the study
area, this study determined that the geothermal reservoirs of the Guantao Formation in the Qikou Sag constitute a conductive
geothermal system of a sedimentary basin, with the heat flow from the deep mantle and the radioactive heat from the crust
being transferred through heat conduction. The distribution of geothermal anomalies is subjected to wavy bedrock. High-
temperature geothermal anomalies with geothermal gradients up to above 5.0°C/hm are found near the Cangdong and
Beidagang faults. The geothermal reservoirs of the Guantao Formation manifest high porosity and permeability in the north
and south but low porosity and permeability in the central portion, with porosity greater than 26%, permeability above 400x10°
3 um? and average single-well water yield of 60 m’/h overall. These suggest high-quality geothermal reservoirs. The
geothermal water in the study area primarily originates from paleometeoric water. As the recharge source, the paleometeoric
water from the Yanshan area in the north circulates deeply along strata while absorbing heat from the rock matrix, ultimately
forming geothermal water. The geothermal reservoirs of the Guantao Formation in the Qikou Sag host geothermal resources of
41.81x10"® J, 95% of which are distributed in the Tianjin Binhai New Area and Huanghua City, Hebei Province. Their high
match with demands makes geothermal resources in the study area have great potential for production and utilization.
Keywords: Qikou Sag; porous geothermal reservoir; Guantao Formation; geothermal reservoir characteristic; genetic mode;
Bohai Bay Basin
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Fig.1 Structural sketch of the Qikou Sag
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Fig.2 Isoline map showing the average geothermal gradient of cap

rocks
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Fig.3 Curves of geotemperature and geothermal gradient
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of geothermal reservoirs in the Guantao Formation

TEVHAEIX )iz 5040, JRBE 250~550 m, fXAE
AT B X A sk . TP RViE 2B T
RFIE:

(1) T & 2 BU0-a0-K T AR RRE , 2 IR TRD
HE TEINR A BRI AR A B, 16 1 Boa oK
o KAGBES-AbE, KRG, BFAGRE,
LKA S A HE, Rl R sc e 28, 1E
I BRI RS B, 5 M LR RO BR 5 e 5 N
E, RS s, BRREERAESM, &
b DX WD 2 R R A

() IKFAAE L, WARRIBBR LR, THIR4L
DURRES 9 5 YR X 2 RAT Ll Al YREIIR X 2
WEFEE IR TR, DL NE [ A% ) p sz im L ,
UL ESGIEER, WEZE2MmE, Wb,
1) 7 000 3 2 R o DA 1 21 SRR T s A
FOA -2 =R L s &8, 18 250~398 m; Ilfmik
B R TR RN, X 100~150 m(& 5).

3.2 FLIZHHE

RIFIIFLIEFAE, AR THIPOKEIRK E S, [
I LIE 2R O X, A IR I RE LA T 7Ky
I B e T 77 AL 2 LA A Vi . N
TR (R AN oI M2 S LW it 2R 53R4T i
B, IR AR A QI A LB SR AT T IRALE,
SAFE) T LB R 1 724 BB REE R 721,
ST, BERGIE IR RS (K 6).

Bl 5 VB R 4 B b A 5L SR 2
Fig.5 Isoline map showing the sand body thickness of geothermal

reservoirs in the Guantao Formation
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Fig.6 Isoline map showing the porosity distribution of geothermal

reservoirs in the Guantao Formation
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Fig.8 Isoline map showing the permeability of geothermal

reservoirs in the Guantao Formation
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Fig.10 Isoline map showing the water yield of geothermal

reservoirs in the Guantao Formation
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Table 2 Calculation results of geothermal resources in the Guantao Formation (temperature baseline: 13.5°C)
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Table 3 Grading criteria for geothermal resource assessment
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Fig.11 Geothermal resource potential zones of the Guantao

Formation in the Qikou Sag
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