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MREMFEREARRUERAN, HBEBZE N E=
BHFRMATEH T AXCQI) MBAH (CQL) M
ARENMFEARENBARIT RS ERITA
KEWZ, ,HP CQI RAMFHFREF %Ki,
2 HmAESSGHEZE
2.1 BShE
2009 F 8 Ah A, EXZR /NI HFEMEKT
BUEweH Hl— LR 9 MRRAGER/PMTEHEHS
AN RS R YNT.YN2,YN3,YN4, YNS; i 55wk 25 &
4 4, 4 BlRiE R CQ1.CQ2.CQ3.CQ ik Tk fb %
. AHBEERAKBR(T) . pH, & F % (Ec),
HCO,” f1Ca®*, RE .pH i R H % H Hach
2w} E 85 2K R 43 BT AL, FOW 5 0.1 C,
0.01 pH #1 1 us/cm; HCO, ™ #1 Ca?* % H 18 H Mer-
ck AFEHK AN &, M ESB]% 0.1 mmol/L #12
mg/L,
2.2 HRREMILEEHH
REERT, FAKBE VR 3~4 K. B A ER
50 mm, 0. 45 pm BYREPRET 4 BE IR K BE IR, 7768
F 500 mL 5 Z 45 #¢ 5 o, 37 B HCA 18 98 A ok 48 4R
HFI2hABEERN4 CAE . BHTKTHETR
;BB EFKEETFHEER 118 HNO B H
B A 50 mL RO S, 81 18R
A 5~8 7, A% pH H<2,12h HIEEE
W4 CARBBFKPHEEFRR, REELHE TR
ElERE#TRAELNRK, Cl- A AgNO, # & &

(0.1 mg/L),SO*" ¥ & R FH % 51 43 6 Y B 11 (0. 01
mg/L) ; fi 8 F A ICP-OES Optima 2100 DV #ll &
(0.001 mg/L), bR EFE R K ¥ B Rl ¥ %
BEKHESTTREMEMELEEER.

3 BRAKUEHERAEAHEERD

3.1 BRSEKUERBE
ERIBHEWA R B /NI NE RKEFNG
RIFIFAR. HBLAUEH FERARKY
A P¥E(pH 7 6.55~7.55 Z ), B FRBEH
&bk YN2 40(585 pus/cm), ¥ # it 1 000 ps/cm,
WH NI HF EHBERRAKBE K, RS
HRSEWRE FRR 10~25 CEACYN2 B5b), X 2
BA/PMLEH AT EHBRREARELRER, AKX
WARERAVEERBX G, YN2 HB X
MUFRK NI, TRRAGHEAREERR, B
BHWEARAHE  REEHERBRIL B HHEA
H.KER LEBTRPBATRKEHE K, FH
mERAKBEHEME. FHE,CQ3.CQ1 K/KIBHEAE
MK, TRECRE A HNBTFRAEBE, BB EHE
HERE MEEBERENIBRPSREBABKE
EBGAHCQ REMTFHEANELSE, H T EANHE
AKIBRA 26.7°C, B, il LL#ER YN2 1R 5
REFRRK—AERAT B Wb, /PIW
HERRMASPBEEAR CO. A", XEH
K HCO, " B BEHMLREI.

1 HREXBRKESHEE

Tab.1 Analyzed data of water samples in the study area

EC/ T B A8/ mg/L
R BWMHEA &9 pH
ps/em /T  HCO;~  SO4 - cl- K* Na* Ca2* Mg?* st Si0;
jkB® CQl 7.02 2390 359 1856 1247,97 15.83 9.11 15.74 540.56 110.17 10.74  28.73
E ARx¥ CQ2 7.54 2710 33.9 1525 1441,98 14,11 8.89 1576 581.05 118.8 11,73  27.32
1‘? Wh%x CQ3 6,78 1842 29.5 244 1126.59 9.44  6.65 6.28 379,23 93,08 5.12  26.04
# WA CQ4 7.15 1320 26.7 292.8 749.95 8,76  3.98 4,88 301,07 80.01 4.25 21,49
wokHEH YN 6,73 1078 62.4 7381 44,69 8.22 8.5 318,18 16.46 0. 64 0.51  101.96
N MAKEEF YNZ 7.12 585 25,9  420.9 18. 87 3.77 109 1.45 121,01  28.45 0.08 9.99
% WAy YN3 7.55 1810 45.9 353.8 1401.61 45.23 14,69 244,03 257.35  30.31  2.91 89. 4
g HRHM® YN4 6.55 1975 62.8 579.5 956.03 163,44 24,91 325,01 197,55 49,18  2.72  50.92
HR%E%E YN5 6.73 1606 47,9 2257 826.72 7.09 6.42  92.56 255 44,5 - 69.92
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Fig. 3 Hydrochemic chart of water samples in the study area

3.2 EMXAKEFEENERE
BRAKERTEBLIRBPEERAREKR—F
ER, K& B &R E TEAYRAHME AP
BERTHHER. BERAAHERKBE LZ R
EEFKMILERE. AR 1AUEN, EXTREE
0 F BN R A SR, KA A SRR H R, K & b
BYERMERAKR, Kb, BETFLCa® f1 Mg**
HE,HHEEFLEN BRELBETFLL SO
HCO," B, R LB FR BN B8R ESR. T=
BESFRILACT, ) RBEERR R B HR
FARBRMEL AR FTEAIRE AZERA(TEAL
BE B, BR+P &S &6 Ca  Mg™ f1 SO,°
HCO,” EAERK M B AHHMmA XK. SEEKRE
Al R K H SO, f1 Ca®* \Mg™ AT, R
REMBEHEIFERSHHIEE O, BRI TE
MEMB R KE. R, £ HCO,~ f1 Ca®*
Mg*™ fH K vEmd , IR BT 2 RS M R A X (A
5, HIRHNETHMFEE R EK—AERT RS, K
HRTRKEANEOE, "EKEH Ca™ Mg” ,h T
[ 88 F 8N e, fE—ERE LMH T CaCO, M1
MeCOHMATSIE. FREEFER 1 PHRE. &
K B R T BHE R B KL 3R, (HiE

A -®£H. CQ3 M CU PEMHEF (B
HCO; MU RKBH /DT CQl 1 CQ2, IR
WA CQMCQLHETT ZBEAEBEITAH(T. )
KEMZ, RIZAHERT B AHEEE BB E
B FHHERAKPRARZERKFEET CQ3 M
CQ4 ¥y HCO;,” B RMHXMEE, R EGFHFARAXMKX R
BEBKPEE HCO, ™ (>300 mg/L)B A X,
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Fig.4 The correlativity of SO,?~, Ca** and

Mg?* in the water samples from Wentangxia
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Fig. 7 Na-K-Mg-Ca diagram (Giggenbach, 1988)

56—, B 7 FEERRBEH 4 RKERIEDIK
—SHEBAEHRE. HRFHMEIZ Na-K-Mg-Ca
@, LUEB YNl EXERREFHR BREK—
HERAFHERES . XAE5E 6 RBMFELER—BMN,
BHMMKHEFHBER 110 CAR, 5H 6 $8
RERAEEEE M SIO. BARTEMNARRDFEIER
BEL, MEAERALRANER 6 P—H 9L H
TV EHR. B FEARER T, AERARAH
BAHFABRARE.MAESHT AXESH 4
ARG [10KY /(10K* +Na*)](0.13~0. 31) 4 38
L E A [10Mg?* /(10Mg?* +Ca®* )](0. 39~0. 81)
K, e RERRKP K/Na ZBIRFE D HR.
RSB B 2RI, T Mg 7 Ca KRR
HE);Z(RERREET Y . EAGRBREDH
BAORAEIBHEZHE, BRESHS MELKE
[10K*/(10K* + Na*)] % {k (0.76~0.86)
[1o0Mg** /(10Mg** +Ca?** )] 354k (0. 77~0. 82) A
K.AIfERM TiX s MHESERKERYNIKA 1
B, AHREBHEEHAN AR MEETRENEE
AR, YR B A — B, BT LAR AL Mg/Ca #§x
HEBEE NTMEKIEHT YN2 MR ERT SRR
K—HERS R ER.

s & #

it = A /ML N R E KRR A

B S K U BR AL 2 R F AT XL BF SR, ST LA B LA T
Q—:t'i'ie:

WEERETHBRKAELXEMENA SO,-Ca
(M) B, Fr YR EAFE, ETRBEER -3,
H % F AR 8 5k B AE LT 3 & B
=,

DZH/MNBPTERKULELEBERELR,
BB BN HCO,-Na 8, 8/K&E 554 HCO;-
Ca B, CHBEYMERERKE N SO,-Ca(Mg) B, T
HB %R SO,-HCO;-Na-Ca B, X Bt E F/h
I NEE AT,

(3)i# 53 Na-K-Mg % #1 Na-K-Mg-Ca P # 15
RMHRER, FERSYRBRK—EFVE BT
KERPK, AEBKBEMNBREEK —HETFHR
%,

(Wit SiO, BiFiHE HBR/KREN AR E
£ 133~139 CHFE A, 5 Na-K-Mg # Na-K-Mg-Ca
RBENRBRAREREEERK, #—SEHT R
KEBRERBRABRAERS, L FEHRE.

(5) kb2 43 745 R UL & Na-K-Mg-Ca Ff# 53
Wig i, By E S MNIEAERFRREK-EE
Bt B He A 2L, HHK B8, RE I X LA H
AHEBREABERERIN, MR EHRE HKER
LEBHIBRPBRETREZRKIH.
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Hydrogeochemical features of hot spring under water-rock processes of different
geologic conditions—A case in the Wentangxia hot spring of Chongqing and the
hot spring at Xiaojiang fault zone of the East Yunnan

YANG Lei, XIAO Qiong, SHEN Li-cheng, WU Kun-yu
(Key Laboratory of Eco-environments in Three Gorges Reservoir , Ministry o f Education, School of
Geographical Sciences , Southwest University, Chongging 400715, China)

Abstract; Taking the Wentangxia hot springs in Chongqing and the hot springs at Xiaojiang fault zone in the
East Yunnan as the research object, the hydrogeochemic features are studied in the paper. It is found that
the hydrogeochemic features of the hot springs outcrop from Wentangxia anticline are similar because of the
same geologic backgrounds, and their hydrochemistry types are SO,-Ca (Mg); but that the hydrochemic fea-
tures of the thermal water outcrop from Xiaojiang fault zone are quiet different for their difference of geologic
conditions, their hydrochemistry types are HCO;-Na(YN1), HCO,;-Ca(YN2), SO,-Ca(YN3 and YN5)and
SO,-HCO;-Ca-Na(YN4). In addition, the Na-K-Mg diagram model and the Na-K-Mg-Ca diagram model evi-
dently shows that all of the water samples have not reached equilibrium between water and rock, and only
YNI1 is closest to the complete equilibrium line to be close to equilibrium state, Moreover, the temperatures
calculated with the silica geothermometer indicates a geothermal reservoir at 133~139 ‘C, which is similar to
the geothermal reservoir temperatures of YN1 showed by Na-K-Mg diagram and Na-K-Mg-Ca diagram (100
~120 'C). The analysis on hydrochemistry and Na-K-Mg-Ca diagram shows the water-rock process of YN2
is similar to the hot springs outcrop from Wentangxia anticline,

Key words: hot spring; hydrogeochemical feature; Wentangxia anticline; Xiaojiang fault zone



