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Fig. 1 Geological map and distribution of geothermal fields in the study area (Q: Quaternary alluvial eluvium; K ny: early Cretaceous

Xinlu pluton; Jyxy: late Jurassic Lisong rock mass and Gupo mountain rock mass; D: Devonian sandstone and dolomite)
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Conventional and characteristic components of geothermal water and surface water

\ Py WL /mg- L B4 4 /mg- L

Fedh WEm N2 K ca®  Mg®  HCO;  s0¥  CI H,Si0 F Rn H,S

3 4 2 3 2!

ZK01 308~315 2290  0.87 1830  0.20 95.50 586  1.06 51.80 5.22 601.35 -
ZK02 418~423 2390 1.00 18.00  0.18 94.70 6.77 1.08 53.30 5.48 19524  0.22
ZK03 905~918  32.40 1.06  17.60  0.088 91.30 1470 1.90 53.90 6.66 136930 042

S1(If4R) - 2240  1.02 1820  0.18 94.30 6.02 1.03 51.60 5.03 338.27 -

X1(&) - 996 1.16 10.60  0.49 47.60 6.08 1.00 - - - -

F2 ERBAEVRNER (BAL:%)
Table 2 Testing results of silicate rocks and minerals (Unit: %)

e Si0, ALO; Fe,0; FeO K,O Na0O CaO MgO MnO PO, TiO, HO  FEKE

ZK03-1 78.68  10.89 1.11 0.53  4.59 2.32 051 0071 0.026 0014 0092 0.96 0.89

ZK03-2  77.51 11.40 1.49 084 4.6l 2.45 071  0.093 0.034 0017 0.10 1.40 1.14
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Table 3 Isotope contents in geothermal water and rainwater

Ao I35t ZK03 ZK02 MK
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*H(TU) <2 <2 5.42
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Fig. 2 Longitudinal profile of thermal storage structure
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N EIKZAY B (m), BB AL H K BUSEEE
AR ) F(2) THRAT ) Bty (35 K2 ) =
] J LT ARAE D2 40 35— 3] = )2 JAfitaly i) PR AR 23 1)

J24.58x10%, 3.80x10° 1 3.63x10° m’, j & f1 4 it
1.20x10° m’.

x4 HEE (AKE) ZELEASH

Table 4 Spatial geometric parameters of thermal storage zones (aquifers)

Py ‘iﬁ%@ TR EKE ﬁ%%%ﬁ FKEE :gm%ml ﬁmmz Wﬁv EW%
EED/m  Hdm  fifiee  BEEEn/m EEMm AHEE/L-m THAA/m /m Vu/m

H—2 3 180 308 70 7.3 2.48 3055 4.58x10°

B2 3180 801 70 9.3 3.16 2530 150x10°  3.80x10°  1.2x10°

H=2 3180 905 70 9.3 3.16 2420 3.63x10°

3.2 RIFHEHAE
321 EIA MBI

HH 32 A1 2 0 R L 22 i A i P 15.6 m IR JEE
F MR K KT S (E 2R IET 4 AT . SR B Y R
18.3~22.1 °C, M\ HiuFA FH VG 373 1) 7R 30 60 5 3 2y 282 1 L
JE T 7K R R v DA M B FE b 3 e v AL A v IR
i 20.6 C FHE] 22.1 °C; M A [F] 47 B 7% )2 iR B
FE AR, 632 22 p 2 - T b 0 3 A R 32 ¥
K.

Hiu A AP 3 5 (F ) B ZR M3 AL (F ) LS
AU A0 55 ) i 300 SRR b A B R R, 156 A
W )22 i A 320 P b AR T e K T, R K G
SEHE MR E . A — 2 I HOK Y R i ZKO2
fLA W R 45.79 m*-h ', K 39 °C, dbih iy ZKo1 LA
Tkt 14.82 m™h ', UK 37.2 °C. FRABSATAL Rk R
KR I 4 K T bt AT B E R AR AE

322 IRIHIBAIE

XL ZKO3 #H4T 1 — IR se It ALK IR I &, £L
1K 46 °C, FLJE (1 200 m) 7K ¥ 73 °C. K 4 I
IR K HE, b, 0~360 m IR N IR N 46.0~
47.5 °C, HiJE AR E K 0.42 °C-100m™'; 360~400 m ¥R &
INIRIREE N 47.5~51.0 °C, MR AR N 8.75 °C-100 m s
400~800 m ¥R N IR R 51.0~53.5 °C, MR B
7 0.63 °C-100m'; 800~1 200 m ¥ FE I 1 I & Ky
53.5~73.0 °C, iR BHE Ky 4.88 °C-100m ' HIALF-1
HEBS M 2.25 °C-100m ',

Pl 25 )2 0~360 m, 400~800 m Hb i A J3 I
(0.42~0.63 C-100m "), JEEARfb/IN, UL 35246 0

B R 5%, BN EE , G R A 360~
400 m, 800~1 200 m HiJiEAHHEE = (4.88~8.75 C-100m '),
TREARE A B, DB G I E R A R, SITK
P4f

3.3 Mtk HhBRAL F4FIE

3.3.1 BRI F AR

A pp L HIK pH A 7.91~8.24, J& (Bl 14 7K 5 B
Vs A [ 4R 188~211 mg L™, J& TARA" 1k B AY IR 7K ;
MREEE Ny 44.3~46.5 mg L, JB T 0K . ML Bk
FHL K BB AL & i BT (R 1), £l T Piper
SRR (8] 5) . H B IK R 6 7K 45 i 40 43 1 ok
JEARAIK, BHES T Na', Ca™ b7 8, BB 7 HCO™ (5
e . BRI, Mg e B Bl 2 TR (1 384 T P A1
Na', CU B B 45 U BE (0 38 i 38 o AR 4l 8 JR 3%
Fe3, MUK FERY K BT 28 AL HCO-Na UK . Hh 3%
IK IR BT A HCO,-Ca #IK .

FH AR R AEZE 23 5 it (32 2) W] b ROK A
HbF TR A IR L R A R 88 S0 mg L, ZKO3 AL
DA R T 7 et B 1, 4% CBRY7 AT 7KK AR 1 ), Hiu AR
KI5 24 Ry “REIKT o R AE R ER 4 A BT 4
(& 3) ATl A X AR = A A b Sio, 193 = 4 31 78%
L, HKCOh ALO, 2005 1%, 81, &1, BkAIH e &
298 8%, AT YT R K 2%, FHILAT %, Ho R #4
K i fef TR AN B S R, R TR M R K
XA 5 5 AR P DR AE I Y o bR R SR 1) 9
ErE Bt 2 mg L, MO AT E 4 UK
b AR SR A ) R R S L A 3 R 195.24~
1369.30 Bq-L ', #EE 4 #3d 129.50 Bq-L ', HEJFH
HEI R, I 2R “2UK” o Wt oK o g H,S
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Fig. 5 Piper diagram of hydrochemistry of of geothermal water in Yangmeichong
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Table 5 Thermal storage temperatures measured by silica geothermal temperature scale and

potassium magnesium geothermal temperature scale

BER NI PRI /mg L SRR R P bR /mg- L BREEHA b1
/1 H,SiO, Si0, IR/ C K’ Mg™* IR L/ C
ZK01 37.2 51.8 39.84 91.47 0.87 0.20 81.64
ZK02 39.0 53.3 41.00 92.49 1.00 0.18 85.81
ZK03 46.0 53.9 41.46 93.52 1.06 0.088 95.20

S1 (&%) 38.3 51.6 39.69 91.47 1.02 0.18 86.24
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Fig. 7 Thermal storage conceptual model of the geothermal fields in Yangmeichong
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Genesis model of geothermal fields in Yangmeichong, Guangxi

WANG Xinwei', ZHANG Lili’, Li Shanmin'
( 1. China Nonferrous Metals (Guilin) Geology and Mining Co., Ltd., Guilin, Guangxi 541000, China;
2. Guangxi Institute of Regional Geological Survey, Guilin, Guangxi 541000, China )

Abstract Hezhou in Guangxi is rich in geothermal resources with great development prospects and research value.
However, there are problems to be addressed in terms of supply sources, cyclic evolution processes, and genesis
mechanisms of geothermal resources in this region. Through geothermal geological surveys and analyses of
geophysics, geochemistry, and environmental isotopes, this study has explored thermal storage characteristics, supply
sources, circulation depths, and genetic models of the geothermal fields in Yangmeichong, Hezhou. A geological
geophysical model and a convective geothermal model of uplift mountain faults have been preliminarily established,
whose geological parameters such as temperature, composition, depth, and magnetism of geothermal resources are
consistent with the understanding of geology. The thermal reservoir of geothermal fields in Yangmeichong is belt
shaped and composed of the Yanshanian granite fracture zone. The Guposhan Fault (F,) is the main water conducting
and heat controlling structure in the geothermal fields in Yangmeichong. The source of geothermal heat flow in the
geothermal fields is the heat from the upper mantle and deep crust (mantle heat flow), as well as the heat generated by
the decay of radioactive elements in the shallow crust (crust heat flow), providing a heat source for the formation of
deep circulating groundwater. Temperatures and geothermal gradients gradually increase from the western boundary
(F,.)) to the eastern boundary (F,) and from the northern boundary to the southern boundary of the geothermal fields in

Yangmeichong. In the vertical direction, geothermal gradients increase with the increase of depths. Temperatures

(%5 921 TT)
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backwatering in closed mines, engineering vibration, rainfall, etc., and the intensities of these factors can affect the
time, scope and scale of karst collapses.

In order to strengthen the risk management of karst collapses, it is recommended to establish a monitoring and
early warning system for karst collapses, and scientifically develop risk assessment, prevention and control plans and
disaster emergency response plans for karst collapses. Besides, controlling the area, method and intensity of
engineering construction, prohibiting or limiting the mining of coal, gypsum, groundwater, etc. in karst areas, and
maintaining the dynamic balance between rock, soil, cave, water and air are effective measures to prevent and control
karst collapses. In this paper, the distinction between the basic factors and inducing factors of karst collapses can
provide a scientific basis for their effective prevention and control in karst areas, and can provide a reference for the

construction of harmonious and beautiful villages.

Key words karst collapse, genetic model, influence factors, mining activity, Loudi City of central Hunan
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within the depth range of 800-1,200 m are 53.5-73.0 °C, and the geothermal gradient is 4.88 “C/100 m. The deep
thermal storage temperatures of the Yangmeichong geothermal fields have been measured by both silicon dioxide
geothermal temperature scale and potassium magnesium geothermal temperature scale, and temperatures are 92.24 C
and 87.22 C, respectively. Accordingly, the depths of underground thermal mineral water circulation are 3,292 m and
3,069 m, respectively. The hydrochemical type of geothermal fluid in the geothermal fields in Yangmeichong is HCO;-
Na. Due to the leaching effect of deep groundwater on granite bodies, the contents of silicic acid and sodium ions in
underground hot water are relatively high.

The isotopic detection results indicate that the supply of geothermal water in the area comes from precipitation
infiltration, and the tritium content of geothermal water is less than 2 TU. It is speculated that geothermal water in
Yangmeichong was formed by atmospheric precipitation before 1960. The geothermal energy in Yangmeichong is a
fault convection geothermal model. Geothermal water is directly supplied by atmospheric precipitation with fault zones
and rock pores as water channels, and it flows deep by both hydraulic and thermal forces. After alternating water
thermal convection, geothermal water is formed. Subsequently, the convection of geothermal water took place along
the fault of Gupo mountain from deep to shallow and from north to south, which formed the fault convective
geothermal model in Yangmeichong. The research results provide a theoretical basis for the exploration and rational

utilization of geothermal resources in Yangmeichong, Guangxi.

Key words the geothermal fields in Yangmeichong, fluid geochemistry, depth of geothermal reservoir circulation,

geothermal conceptual model
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