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ISOTOPIC CHARACTERISTICS OF HOT SPRINGS AND GENESIS OF
GEOTHERMAL FIELD IN LUSHAN COUNTY, HENAN PROVINCE

WU Ji-xin, WANG Zhi-hua
Henan No. 5 Geological Exploration Institute Co., Ltd., Zhengzhou 450001, China

Abstract: Based on the comparison of isotope test results of five hot springs in Lushan County of Henan Province, the
basic characteristics and genesis of geothermal field are analyzed for further identifying the conditions of geothermal
resources, as well as rational development and utilization. The 8D and 8®0 values of hydrogen and oxygen stable
isotopes of the geothermal fluid from upper to lower reaches are gradually increasing generally. Based on the composition
change of hydrogen and oxygen stable isotopes, it is concluded that the recharge source of geothermal fluid comes from
atmospheric precipitation, and the recharge elevation is 1 070-1 440 m estimated by elevation effect, with the recharge
source area ranging from western Lushan County to the mountainous area of southeastern Songxian County. The value of
radioisotope T in one of the samples is 1.4+0.8 TU, while that of other six samples are all less than 1.0 TU, indicating
that the geothermal fluid is dominated by composition of fossil water before 1952. The radioisotope “C age analysis
results show that the modern carbon in sample R3 accounts for 13.00£1.18% and that in sample R7 29.68+0.97% ,
reflecting that sample R7 is mixed with partial modern carbon. The generation age of geothermal fluid is 12.12-15.52 ka
calculated by the percentage of modern carbon in sample R3.
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0 5l&§ H259 K, XTHUPH R R i pF s g 20 R I, M T
20 tHad 80 4EA LISk, B 5 b PRI YR R AL B VG 0 1 RS [RI S TR P P (s o 251 . BRSPS

75 B #5:2023-09-12; f& Bl H#B: 2023-11-13. 4R4g: K45

BEETR A 1S T8 & e M AT 100 5 < LA i A B JEVE R0 5T 5 oy Y (531202003 5).

TEFR N 2 (1971—), 5, P TR, SR 2S5 /K SCHE B S IR 5T S T AR, 45 Mk 17 g 2 N T =587 X ZEAE BT 56 5, E-mail /fwywjxxx@

126.com



http://www.fineprint.cn

830 W 5 % W 2024 4
TE HBBRAL2E R AE B AT, OS] 5 T AN [R) A BE 48 /s M ERF AR 4, it A. HET, Bk iR

PG UR ) IR A7 25 F B TR P 2 4 1 T SR A
H, iz g b A stz GRS A e sk
SREE HRUEATIE AR OCHIF ST S HAT, TRV AR A
P BRI AT EAREN 2 N, AR W PR
TRA RN SR IR RN R AR A AR IR 55 17 X T
A BRI SR A FEE00 E T M B 5 A
TF 5 7 AL 3 L B 30 B | K TR AR AIE B AT R W TR
A0 A F R 2RI 5 Lk PR 6 LG . AR S
R FENZZE DCCH) "0 TCH) . “C BF5E, 43 Hr b B 1A
(AR R DX A J A , PR T Tl A T A

1 B8LERRAR
L1 BREFESM

I TG "8 R T AP L DX g vy
MBI S, i SO R, D SR R 2 R b 4 A 2
AEREEE, R OR M FEE ST A - PR (LA D),
MR SR AP ) AR AR TR R, i F
ACAR T BELA BT o 7 Ay e S4B 30 21055 DY A 0
A2 IEHR AV HR A JZ WO U R BN T8 2, PG
il EE T R SR T 10 A4, Bl ELR Wl TR
KRN, TTRAR AW, S BUTT7 OKAL) 3 K, i
IREAREA L, U B AR SR g i o
PIFIFR.

N TP RARTE IR, fe skl il ek

WX 3 AL IF HAE TR I REZE SR R XS IT H T gk
K SEI TR TR SR A b T R BB A B

1.2 BRKREESHE

Pt B 1 LR 15 B P RV B T 5
550 SR A ), R E KA H L TSR 7K Na* S0
S e T HCO, 7 s A AR, 980 et Ak 1R 1) 2o 7
P K AU EERRUE , Ry 3 -RE R A TR K, B
AR B Y7 AR TR X B8 K FARAE RS /R T M B 4
J& T W SRR R R 4.

2 EMIR7EMA R HEI N A

() 2% 3l o =+ A K SO~ Y W H 232, 2
PRI K AMEHESR . IRETERT, R
AR AR BT B T s 5, A
PR E R 2R A AL SR A L R 5 Rt R K 2 6 G 220k
AR PR AR BRI, MRS R 2R (e AR A
O C i s AR I T 20 ) A 35 b B AR PR AR 25 e A
B AN IR DX 2 5 R PO [ 2 PR e A LA,
FEtT RS BAOUKAR SR, AR B iA ) A i
B el R MO, AR SEIION 5 730 a, fEB ST L
UL A A1 T T B R BB T T SR — Rl
G I RD Y B S |1 T5:i P s e N APt 2 d e ] 3
KRS

LELRE R S o o

1 e [B] s

K1 R =T st Pl B S s

Fig. 1 Conceptual model map of Checun-Xiatang fault geothermal belt

1—IR W% (deep fault); 2— —fBWTZL (general fault); 3—PFH/Ki7 5 (water-blocking boundary ) ; 4—HIFGARI 1] (flow direction of geothermal fluid);

5—k 5% (hot spring)

Oz,

&

& L M AR M B TR TN 7 IR0 TSR AR . 1T 4 ML BT BRI 2 SR 35 S £ B, 2021,


http://www.fineprint.cn

556 ST TR A6 L Sl R [R5 R R B P R A 831

21 HRRESHH

2020 4, FEE I ECRAE T 7 LB AR CFF 5 G
5 R1I—R7)H 1 AWK (Ga5 YRR DA, ik
WHN D.T.00, HABHAEET “Clre. i
TRFE R1I—R7 J2&:Fi HE A b3t 21T Ui 110 5 44% 1k BBUAE:
T s TNZKAE Y1 HCA SEILERERIE ok, 2T R1 B3
16 km 4b. Hd D T80 MFE 45 SR 5 b B A S

500 mL, “C MHEXFER H BaCOs UTTETS , SR A & 20IRTT
TEIIRES) 500 mL.

R R AR BTSSR K S BRI s
I D SR B R BHA R, 50 SR KT, T
“C 2R Quantulus—1220 (LKB){RAS G IN A, BTiE4Y
TS 09 MAT-253. i1 Bk Fl i [ Brds i, D.*0
B8 (V-SMOW )%0, “C 4 pme, T 2~ TU. $44 7 BIA5HE
(b K BTG B 53 ) (DZIT 0064—93).

SrFTIR S R LR 1,

F1 HHAREREKEREARIRESR
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Table 2 Calculation results of recharge elevation
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Table 3 Calculation results of “C correction age
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R7 [ 85 8.70 7.40 3.98E-08
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209.0 3.43 0.495 56.31 12.12 12.12~15.52
190.1 3.12 0.312 54.55 5.03 5.03~8.70
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