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Abstract: The Dabie Mountain area in Anhui is located in the eastern part of the collision orogenic belt between the Yangtze Plate and
China—Korea continental Plate. The southeast side is bounded by the Chi—Tai fault, the northwest side ends by the Jinzhai deep fault,
and east side to East Tangchi in the Lujiang.Five hot springs in the Dabie Mountain area including the Tangwan hot spring( AH2) in
Tangquan Township of Taihu County, Wenquan Town hot spring( AH6) in Yuexi County, Xifei hot spring( AH7) in Changpu Town
of Yuexi County, East Tangchi hot spring( AH11) in Lujiang County and West Tangchi hot spring( AH12) in Shucheng County are

investigated.Deep and large faults and small parallel or oblique faults control the occurrence of the hot springs in the study area, and

W #s B H#7:2020-03—12; 83T B #A:2020-05-07
HENIR B - b MR R AR I (28 R 2 I R R AE) (405 : DD20189250) FIE % H SARF 54101 H (LR TURRAY A5 4E (i TE 28 R
TG AR Al PSR AR e B ) (RS . 41772261)
1?%‘%/\-?%(1995*) B Wt BB T AR, N EE K SCH R B R AT E—mail ; lizhuang01 (@ mail. cgs. gov.cn
BEEEAUI(1963— ), 55 2082 , WA 0, ARl N FA0K (IR ) I b R 7K bR 7K (BRIR ) 07 SRK b R 7K B K LA AL
BN E—mail ; zhouxun@ cugb.edu.cn



1688 H ST i IR GEOLOGICAL BULLETIN OF CHINA 2022 4

underground heat storage zones exist in the granite and metamorphism granite. The water temperature of hot springs in the study area
ranges from 40~64°C, and the pH value, from 7 to 8.8.The hot springs are of medium—low temperature and are weakly alkaline hot
springs. The stable isotope compositions of hydrogen and oxygen of the hot springs indicates that the hot springs in the Dabie Mountains
area are of meteoric origin and have a slight O shift. Based on altitude effect, the elevations of recharge areas of the hot springs are
estimated to be about 600 ~ 900 m, and the average temperature of the recharge areas is about 8.2°C. After receiving recharge from
infiltration of precipitation in the Dabie Mountain area, groundwater is heated by heat flow from below during deep circulation, then rises
to the surface along fault zones or fracture zones, and emerges in the form of hot springs in the lower parts of valleys and river valleys. The
estimated temperatures of the geothermal reservoirs are 80~120°C, and the circulation depth of hot water, 1400~ 1800 m.The results with
silicon enthalpy equation method and field investigation, indicate that there is no mixing of hot and cold water in hot springs AH2 and
AHT7.If hot springs AH6, AH11 and AH12 are exploited continually, mixing of hot water and shallow cold water will be expected.

Key words: isotope; hot springs; temperature of geothermal reservoir; groundwater circulation; hydrogeological survey engineering;
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Fig. 1  Simplified geologic map of the
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Table 1 Estimated altitude of the recharge areas of the hot springs in the Dabie Mountain area, Anhui Province
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Table 2 Estimated temperature of the recharge areas of

the hot springs in the Dabie Mountain area, Anhui Province
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Table 3 Estimated age of the hot springs in the Dabie

Mountain area,Anhui Province
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80~ 110°C, ifit 5% FH il S ( AH6 ) FUAff il B2 Ol 91 ~
120°C, R iR 5% (AH7) #EE IR R 79 ~ 109°C, &<
ot it R (AH11) IR 93~ 122°C, PH 7 1th ifi
R (AH12) PUB IR 92~121°C, HBPGE bR AR
— RIVMBR AT SRR 2 55 24 5 R —H4
KRGS AR AR A 2 9 45 3 T BB BRI
F5 TR BR LT AT A5 A A A5 R

—273.15 (12)

F4 RPRANLXBRABEEGEER

Table 4 Estimated temperature of the hot springs in the Dabie Mountain area, Anhui Province

TH AR B °C

BEAFE KEEGS KiE/C - - - - AR °C
~R(8) X9 aAX(10) AX(11)  A(12)

SRR AH2 46.3 110.48 110.16 109.75 59.63 80.89 80~110°C

TR SRR R AH6 51 120.46 120.24 118.36 69.61 91.83 91~120°C

RIS AH7 40 109.43 109.1 108.84 58.59 79.74 79~109°C

RKHiER  AHIL 61.3 122.23 122.02 119.88 71.38 93.79 93~122°C

ViR R AHI2 64 121.05 120.84 118.87 70.2 92.49 89~121°C
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32 fRINRE

R SRR 6 28 43 B 45 A 00, F 9 XU SR b
ZER R IR O LI XA R AR K, T 7K B R B2
WIS I SR R ) AR B (RS T PR B
TR Y 5 T A0 1 5 Y AR, T LURR 48 24
M TR R B2 Al 5 M R BAOK Y AR R R R, 5
HIF

Z=G(T.~T,)+Z, (13)

U G Ay 3 R TR 2 (R i A Y ) K
m/°C) W92 X G B 20 m/°CH T S i R i i
JE(°C) , M IR H PR AR 153 45 R Y ME T,
G X AR E IR (°C) |, RO Ll X 2 4R 1S
MR 15°C; Z, 0 F il REE (m) |, WF5E DX 2R i
TAER E IR R 20 m, R BOKPERR
AR T 5,

H12 5 LA BIFE DO T TR R ( AHR2) T IR IR S
AL 1620 m, ISR BUR S (AHG) TEIAER B AL
TSR 1520 m, BEWRIRIR (AHT) TR BEAL 545
RN 1420 m, ZR VM0 SR (AHLL ) 0 PR TR BE A 345
1820 m, PU M I SR ( AH12) I8 BRI B Ak 3 2%
RR 1720 mo GG TR ST AL Y T A R BT 2%
PFE ISR KR AR I B AN e A B IR ) A 5
ZERIE
3.3 RRKES

TRIKTE BT AR e HIRZ R K R RIS
MIATRENE . DA F&E X8 B iEXHE & 4 i 17
I3

B T TRAE POK R 1Y S10, 40 THRFTIRES,
PUK b Th ik b v% K IR G 2 S BUR AR HOK M) 45 B
fI%, SiO, WA & 1 T R, B 2R R 87 %, 15 3R
SRK A LG Si0, & i, TERAURI AT,
T AR BRI R FO VR K TR G AT LUAR I > 1 v 7K Ui

*5 RBRBRRETELER
Table 5 Estimated circulation depth of the hot springs

ERATR KEES S L e Ty Zym Z/m
m

WSS AH2 20 95 15 20 1620
ISR AH6 20 90 15 20 1520
RIMESR  AHT 20 85 15 20 1420
RS AH11 10 105 15 20 1820
FUztiE R AH12 20 100 15 20 1720

JERIXTRY SO, & i, LA SR SR K IR Sio, & Al
BRI A T HOK IR EE KA Sio,
AR OC R o AR B SR A, A KR
A RIKER A N X, MR Ok sio, Bt
THRME 5 RK SO, & B AR B 5 R ] &
R,
S.X,+S,(1-X,)=S. (14)
Si0,. X, +Si0,,(1-X,) = SiO,, (15)
. S NI LR K B KE 5 S. A SR IK B 248
S, NS HUK w1k 3 S10, NI HL Ve K 1Y Si0, &
1 S10, W ARIK IR Si0, & i 5 Si0, HIRF UK Sio,
RIS & it g2 S, I eRE, A (14) FI(15) AT L
KX, =(8,-8.)/(8.~S.) Ml X, =(Si0,, ~Si0,, )/
(Si0,, —Si0,.) o
FERTSE X K I B8 (13°C) 1E Ky 1T i 26 ¥4 /K 1Y
TELRE  XF R K H AR Y Sio, N 6.5 mg/L, iR
Fe T SR A LA L E T X6 I 4 K (B RTIR K B SiO, B
R — R XM XA, e meE e B (E 3) .
P T ke P Al A5 2 A 1 V5 TR ( AH2 ) A% L
JEZ1h 209°C , B KIRA LB 2R 82.9% 5 il SR FH TR
SR (AH6) PGk IR 5 24 S 223°C, ¥ K IR A L 1] 2
82.7% ;R WBIE R (AH7 ) VIR E 298 237°C, &K
TRA L2920 88.6% ; AR Vit 5% ( AH11) PAfih I B
217 197°C R KIR A LU 20 74.4% 5 V8 7t il SR
(AH12) #if iR B 29k 217°C, B /KIR A L1 29 K
72.1% . BEIRE  PAH R e R A R R, 5
SR BN FE, SRR (AH2) MR Bk R R
(AH7) BT Mo e K, (EHR AR A 7K Ak 27 Ak i
WA S, 5 H AR R B B b PO 24 2 R
A, RN IR K Sk T K KA AR K A
Mo AR AT RE L 1n] b UK, it AH2 5 AH7 A
FEES R K MIEA IS, ik R EE R
(AH6) ARz R (AHL1) | P97 iR 2R (AH12)
TR A K, )2 5 DU R AR W, K R AR
FELIX 3 MER WA A PUKIR A BNk
SER TR M T K Al ROK K A KR BE A, R
HEBRAE A 25 BV v K TR & Bl b T ok, X
WL B, R I GR G T i S B S IR A T
AEANIE FH T4k 301 9% DX A B 2 v i) op TG L 34
KRG KR A HA

4 IRIR R RAR
BF5T IX Ml A ) Lk 1w AR B, RN 2
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Fig. 3  Silicon—enthalpy diagram showing mixing ratios of hot and cold water
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Fig. 4 Schematic profile showing the formation of the hot springs in the Dabie Mountain area, Anhui Province
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(2)FIH 8H {E A1 8™ O {H Y 1o A 2500 iR 3
RN Al AT X IR SR AN B R R 956.85~1333.05
m, #MA X IR BE N 8.2°C, Aili 345 3 5 SE PR i LA
AR, AR R AG B 5T X SR AR IS (L AH7
TRFE S B, FLA AR s T AR A 25 SR K

(3) 454 SiO, HIFR AR FIBH 25 1 b SR AR VA 1
WEARG N, BER R (AH2) | &R EIE R
(AH6) JEHEIR (AH7) A7 MIR R (AHLIL) P4
Dt R (AH12) IR 4351k 80~110°C, 91~
120°C, \79~109°C 93~ 122°C ,92~121°C , HUK G ER
W 29 1620 m, 1520 m 1420 m 1820 m.
1720 m,

(4) WFFE X I SR S T 7K 232 B A 1L X R R
TR b3 S5 W W7 Sy sl L Bty 22 I TR AT B8, 1R A%
TRERPIR BN, SR )5 BT AR Ay A AR AL
5 M FRTE LR R

B Bt B3 A E B WA E s
AR A B ZE A T 3T AR R B LT SR AR 0 S B
Fo ¥ Hr B AL T TR LR TR KA Fe s T
A b M R A TR AT XA R P AR e ) X
BT X,

£ Sk

[ RN, S e gh, B Ui, 55 b R KB L3 (55 —h0) [ M) e st i
B fiAt, 2017

[2] Fournier R O. Chemical geothermometers and mixing models for
geothermal systems| J]. Geothermics, 1977,5(1/4): 41—50.

[3] Giggenbach W F, Minissale A A, Scandiffio G.Isotopic and chemical
assessment of geothermal potential of the Colli Albani area, Latium
region, Italy[ J]. Applied Geochemistry, 1988,3(5): 475—486.

[4] Asta M P,Gimeno M J,Luis F,et al. Hydrochemistry and geothermometrical
modeling of low —temperature Panticosa geothermal system(Spain)[J].
Journal of Volcanology & Geothermal Research, 2012, 235/236:
84-95.

[5] Lambrakis N, Kallergis G.Contribution to the study of Greek thermal
springs: hydrogeological and hydrochemical characteristics and origin of
thermal waters| J].Hydrogeology Journal,2005,13(3): 506—521.

[6] Chatterjee S, Sinha U K, Deodhar A S, et al. Isotope —geochemical
characterization and geothermometrical modeling of Uttarakhand

geothermal field, India [ J]. Environmental Earth Sciences, 2017, 76

(18): 638.

[7] BREEF. v E MR G 09 20 A BT 2 R ] 3R RE, 1991, 13
(5): 40—46.

[8] TE4E R, AEZS I, He AL A IR IR I T A R 45 [ M. b s B
AL, 1993.

[9] JEUI, B4, 22 280 IR )2 b T HUKE B 1 = 4ESUE R M)
B T Rk, 2001

RRHIE(]]. AR IR 24, 2008,23(4): 155—162.

[11] RSN, JEI, sk sk 57, 45, 25 T o) A S o BT 787 3L S 7K k2 R ) 437
FFAF KR 1] 7K SCHB IS T AR M T, 2019, 46(3) : 74—84.

[12] SR, RIHR RS, MR RAR T X B I A Ak 2% R AiE S P —
VAL PG g 1] A b SR A 491 ] 7 R 22 R (B BR B2 ) , 2021,
51(6): 1838—1852.

[13] Al RAbR, ROR S, 2 S, 26 A 7 LU A B L 75 Ak b A 3R 4 g P A8
TRz 5 X 7). b BT3E 4, 2019, 38(8) : 1378 —1385.

[14] SRR AA W ZR, B, 55 22 A8 M BB 8 43 A R Ak B T e )
L] MR =T, 2016,40(1): 176—182.

[15] 37 [EI MK 22 0 s A0 YRR AUE e 55 DX R [ ). o o o ¢ 5 5 B
AR, 2011,22(2): 130134,

[16] BAHAR, A L AR %2 BT M FA K B8 I8 43 A0 R AE 5 5 R R 40 28
R ). BT, 2005,15(3) : 186—189.

[17] AR08 1l ST R A5 [ . 22 B AR 1: 25 J7 X sl s i e [ M.k
Bt M T AR, 2006.

[18] FAARla), VTR A A0 LUy X (LB 43) AL 3 A5 Jd A T Ak 3k 7 ).
T2, 1992,66(1): 1-14.

[19] 20835 22 AR 1 T FA K K Ak 27 R 30 55 [8] o7 3 R AIE B sk PR
FE[ D] A E Tolk RS 42473830, 2016.

[20] TR Mo ST 0 77 Jey. %8 048 IX 3k i o R [ M. b BT b 5 SRR
#1,1987.

[21] 4% SR, BB 554, 45 ALk BR AR B PG it 5 1A b 3R AL A R AIE 4
A1 U—Pb E4F RS [ ). 0502 11,2018, 42(2) : 187-196.

[22] Ak 55 L v A AR SR 5 R Bk A 2= B 5E [ D]
BB Tl K2 A= 22 A8 3¢, 2000.

[23] e A B A [ b A 7= 5. K b A TR 3 36 A A Lk T 5E (D2
T0184.19—1997) [ S].dt5T: bR E H It 1997.

[24] e A B A M R A 7= 3. KRR i AR A 67 B ARk KO
AT AE (DZ/ T0184.21—1997) [ S].ALET: bR AL, 1997.

[25] ks, BEUE, 255 1, 5 K SCHbER Ak 27 [ M. b T 4T AR
#+,2005.

[26] FAE 4. [F A7 2 K SCHBBHETS | M. A6 R H5R s i, 1991,

[27] FREIE. A6 5T /N L Hb DX Hi 3 37 R AT Bt #8K e AR = 43
M D], A b 5T K 2 (L) A 2267 1832, 2007

[28] W BRIR, 85 7% 10 ) 1] 5 44 FH i AR 8 R 9T | 7). Bk 22 48,
2018,39(4): 109-115.

[29] Craig H.Isotopic Variations in Meteoric Waters[ J].Science, 1961,133
(3465): 1702—1703.

[30] KIS MU, 45 v, A6 A5 . 3R] ORI 7K 1 L 40 TR o 2R
FE[J] Bk, 1983,28(13) : 801-801.

[31] TRAfd, 1R K, 2R 2 PR X KA MoK &R R B RRE K%



B4 oW ZIRAE: LRI L Dl R A 7K A 27 5 TR (8 AR S 1697

S]] Ml B2, 2017,53(12) : 20—-29.

[32] HEL, R A48, 55 X h A I = T Ok 80O
SR EBEHE N IAR[]) MR, 2018,37(2/3) : 487-495.

[33] THEA:, BEAR AL, X EF- o [ AR R R K &L R R LR AR )
HBRIE A, 1987,16(1): 24-28.

[34] Dansgaard W.Stable isotopes in precipitation[ J]. Tellus, 1964,16(4):
436—468.

[35] Cherdyntsev V V.Uranium—234[ M].Jerusalem: Keter Press, 1971.

[36] 52, JAYI, T3, 4 N M PR AR Al B T il BE [ ). B
J57,2007,21(4): 605—612.

[37] B g, 2otk 0 Il i, 45 R A 2 R A Al B L A R B 4
FEMREZ[J]. MR 22 4R IR AR) , 2019,49(3) : 662-672.

[38] Fournier R O, Potter R W Il .A revised and expanded silica(quartz)

geothermometer| J]. Geothermal Resources Council Bulletin, 1982,11
(6):3-12

[39] Fournier R O, Truesdell A H, Calif M P. Geochemical indicators of
subsurface temperature —part 2, estimation of temperature and fraction
of hot water mixed with cold water[]].Journal of Research U.S.
Geological Survey,1974,2(3): 263—270.

[40] ARTTI. ZLIT BT 228 Jb Bl SR KO8 21 % BE -5 b 7 15 3 1 1 5 3%
BRI )] b AE MR, 1993, (3): 193-206.

[41] FRBETT, 207 M, o I 199 . 2 TR Mo T o XA 16 il e AR T 28 3t 44
WS []]. HAMRETR, 2018,23(7) - 15—24.

[42] Liu Y P, Zhou X, Fang B, et al. A preliminary analysis of the formation
of travertine and travertine cones in the Jifei hot spring, Yunnan,

Chinal J].Environmental Earth Sciences,2012,66(7): 1887 —1896.





