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Tab.l Geothermometry equations (in°C) for the cation
and silica geothermometers used in this study

Geothermometer Calculation formula Reference
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. Fournier, 1977
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. Fournier, 1977
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Log SiO,) ]-273
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b[log(Cal/2/Na)+ .
Fournier and
Na-K-Ca 2.06]+2.47} =273
. . Truesdell, 1973
b=4/3,if T<100C;
b=1/3,if T>100C
T=1217/[ (log (Na/K) + .
Na-K Fournier, 1979
1.483]1 -273
T =4410/[ (log (K/Mgl/2)+ |
K-Mg Giggenbach, 1988
14] -273
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Fig.2 Dendrogram from the Q-cluster analysis of all
water samples
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(e RAH: 1560.77mg/L) , MMV JZ Ve T 7K o g FH
BT MBS T EE R Ca® (Al : 3692.5mg/L)
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N 6.71 ~8.36 CF-¥7:7.93) , RH/K LM,
FKEEA pH N 7.07 ~7.75 (CF¥:7.3) , &M
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Na"NE, SEA N 857.3 ~ 1362mg/L, =T LU
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B 2 FENFZERME . SR M A
RIS RHBHOKAE , 7KL HCOs-Na BUFI
HCOs-Cl-Na %, TDS % & K 1767 ~ 5956.21
mg/L, 28K, pH [HATF 7.45 ~ 8.36, FHE T LA
Na b, S840 675.17 ~ 1150mg/L, 5T LA

HCO; N EH W N CI, AN 946.82 ~
1446.1mg/L F1 268.17 ~ 1343.68mg/L.

C 21« 25y T A2 3 (U1 563 R = 2 (U1 o3 14 e A
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5400 ~ 9413mg/L, i = T H AL X, J& §K , pH
HAF 6.71 ~8.19, BHESFLL Nah &, TN
1860 ~ 3692.5mg/L, I FLh CIhFE, SEAN
2149.8 ~ 5481.61mg/L. M C 4FTab /K SCHER
bR IR O BT, R AKAR IR SR -

D 4 : FE NI IX AT RERRIZH T A K
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46.48mg/L , BB FLLHCO, W £, T BA N
97.63 ~ 292.9mg/L,
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Fig.3 Piper plot of all water samples Piper diagram
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4.2 Ao RFHE eight "C, 8"°C, and tritium CH) samples of A
4.2.1 H and O isotopes were measured. The '*C activities in dissolved inor-

AEFRE R 2 7 TR AR A o H AR R I
Ff DRI T K AR R TR | KPR IX R AR L A5 BN ok
PE K TR A H A9 45 52 B [ i HL A B 22 3 S0 (XL
#r %, 2020) (Craig , 1963). The stable isotope
analysis results are given in Table 1. HiHK K §'%0
8D AH 43 BIAE -12.14 ~ —14.56%0 F1 -87.47 ~
~104.26%0 , Hoi A 41 §"0 M 8D {H ¥ i 1E
~13.26 ~ —14.56%0F1-101.81 ~ —104.26%0; B 2H "*O
1 8D {H A3 HIHE-13.2 ~ —13.7%0H1-99 ~ —104%o0; C
H "0 1 8D (A HITE-12.4 ~ =12.7%0F1-100 ~
~103%o. The 8*H and 8'%0 in D are the most en-
riched, with 8°H ranging from —81 ~ =95%o and 'O
from —10.6 ~ —12.7%0. Hu T HUKREE 8D {E 1 3'°0
{ERH B/ T2 TR K, ROk B S %
T IER MR = I AMA X (Lu et al 2018).
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Fig.5 6D-5"30 relationship for the water samples

422 CRfER

O RIS O AR (TR K | HBA
AN Ay 3, AR E BB, 35 I 100 ~
50000aBP Ay 7K (Chen et al, 2010). A total of

ganic carbon (DIC) of A8, A3 and A4 samples are
relatively low with values varying from 0.5 to 0.76

pmC. A HAIHM MC 5 <0.44pmC, [T hiEk 78
i A B, AT DA ST X oK I8 AR
AT, AN ERAR S, AR T 2 G, AR K
F 43500aB.P. The 8"C in DIC of A samples is rela-

tively enriched with values varying from—2.7 to
—-10.9%o0, H was not detected in A samples.

F3 MRRMTHAKIMETE (m)

T i
C(PMC, %) ) 3C (PDB, %o)

i AEA (4F) ”
A8 0.5 43849 -7.20
A3 0.62 42069 -6.60
A5 <0.44 >43500 -9.60
A9 <0.44 >43500 -5.70
A4 0.76 40384 -10.30
A7 <0.44 >43500 -2.70
A2 <0.44 >43500 -10.90
A6 <0.44 >43500 -7.90

5 1t

5.1 JKEHMHEAEH

5.1.1 EIEVEA

Cl 5B RA KA 7, CI'Y TDS
) R AT AR AT RBAEZE R # . CUTDS Bl
TDS TRk (K 5.24a) , UEERTIRE, 1§
UEAE MG , B IR TR IR E RIS, CI
WRESEIN, ISR FYGR .
5.1.2  BHES T2 HE A

Scholler (1967) #& H} BH 2§ 7 28 e 13 i ] 4% 48
F-ASHIEE(CATL FT CALR) ¥, AR UNTF
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CAll = [CI"(Na"+K") ]/CI (4)
CAI2 = [CI' (Na™+K") 1/(SO4 + 5)

HCO; +CO;" +NO3)

WK AR Na il K5 257 TR i

Mg™ Fil Ca®* 22 [a) K Ak s 73S et 7, MG Hh
1E, A A A REHE T, Wk £

CAIl Fl CAI2 TIEAHIELES —osE =4

( 6) , FBFHES 7284 R B KA A BAE A

FEs o AR, STl -ROE T ARHX. CATL M

CAL2 BRI, TR AL T 1 8 F2c e, BIK
AR Ca® R Mg 5 LA BT Na K
FEAcH, SEUK R NaTH KUk BERS AN, Ca®t A
Mg W BERRAIG, KA (X 5-3) RO il 72 5 B fayfa ]
BN A% R 1B XA 3R 5 CATL A1 CALR 1145
(R IEAE, UK VAR Na Fl K5 HE
B Ca® il M WEAT3cH: , i3k Ca® Fl
Mg W RN, & A (X 5-4) Uit

5.2 Temperature estimates in the geothermal
reservoir

DA ¥ AT T A A 2 IR AR R
FH T BRGS0 1 2 o 0 ik 325 A
TAAALRE (SiOy) HuUBTIM LR LR G PP 2 L

(1) Cation geothermometry

WHY 25— b Jo 0 3k 2 P 25—t Jo T 8 1 4 2R
W 3o ARy 38.51 ~170.4°C.
X FAMSE IR UL, EATTE AR, AT
R, IR A ST, THRAE RS S EdE 1Y
WREBRT 20%. THELE RS SCIEHREAH T iR 22
BIRT 20%.

(2) Si0, geothermometry

Si0, M TIN5 XA T R AR Si0, 7EHAR
JK R AT T R AR IR o AN[) Si0, HBJST
BT E S RN 4 PR i A e i
FETHH S k2 LR E R O 45.19 ~ 78.81°C, 1]
B BT R TR R i 2 IR Dy 12,57 ~
47.44°C,

Tab.3 Calculations of geothermal reservoir temperature for the geothermal fields in the research area T in C

Sample ID | T measured Chalcedony (%) (T1) Quartz (no loss of steam) (T2) (%) Na-K-Ca | Na/K(%) | K/Mg
A2 53 38.10 -28 69.91 31.9 141.22 43.67 | -18 | 81.60
A3 50 25.58 -49 57.85 15.7 129.26 38.99 | -22 | 63.76
A6 52.3 27.20 -48 59.42 13.6 131.79 38.51 | -26 | 66.47
A8 58.87 21.46 -64 53.86 -8.5 107.08 38.99 | =34 | 61.21
B2 84 38.10 -55 69.91 -16.8 127.23 51.79 | -38 | 63.18
B6 65 27.20 -58 59.42 -8.6 130.17 56.68 | -13| 70.44
B7 68 12.57 -82 45.19 -33.5 138.21 53.08 | =22 | 73.07
B12 82 31.37 -62 63.44 -22.6 93.14 43.97 | -46 -
C1 66.8 38.65 -42 70.44 5.4 170.40 63.57 | -5 | 95.30
C3 59.3 28.58 =52 60.75 2.4 175.19 6330 | 7 88.24
C4 84 37.24 -56 69.09 -17.7 147.72 65.74 | =22 | 86.96
C6 82 44.11 -46 75.65 -7.7 170.47 65.57 | =20 | 102.63
C7 84 31.37 -63 63.44 -24.5 169.42 79.87 | =5 | 111.27
C8 85 38.64 -55 70.43 -17.1 151.28 53.38 | -37| 84.87
C9 78 46.93 -40 78.34 0.4 154.06 63.43 | =19 | 94.22
C10 81 47.44 -41 78.82 -2.7 145.89 52.61 | -35| 86.52
Cl1 89 44.11 -50 75.65 -15.0 147.72 65.74 | -26 | 86.96
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MR 3 AT, WF5E X Hb ORI A IR B AR
12.57°C ~ 170.4°CZ[A], Horp C 40K i A
L HUUR B 2, A AIERAR, AT ULEER RS R A2
NG ) BT TR, P 52 B R IR A
IRANHL T AR S EE0 o Ry T IE SR PE & R AL
2FR AR AR A T FEME (difference<+20%) , KA
[73) 3t R Ak 2 A A S0 b AR S0 T e
AAXFERZEI0T, AR R 5. AEibn o E S
SEMFH IR IR 2ZE 5N, 17 DI, 1R228/)
T 20%89 5 13 A, A A POF IR 22K T
30%, 439K 31.9%1 33.5%.

(3) Theoretical chemical geothermometry

20 YT A T A 2 IR R 1 5 —
Fh vk o Z 7R T B fE 2 h i s POk 2 B S
A a0 PR W2 5 ik B, A
AT B A R B o ML Y BT A, AL
MR A b5 T ) E B e TR A
SEMLA A R A S5 ] PHREEQCT HbEk
AT A LNLL 28R A48 7 ST Bl
JETHR AL . LARESD CLL, B2 F1 A6 M {ilisd 1%
Jrry L i 7 B, AEah C11 & AE
83CHIILSH R AT, 55 89 C 1y St B — 3K . it
Sh, FEah B2 A A6 HRHZMIAE 78°CHI 61°CAE
WS RAF, X450 84°CHI 52.3°C AN LR E—
o A& M asm S A | w4 B
AN ) Y SIS IR

g5 b, il A Ok T TSR AR AR S
B FIEL (B 6) , HREEE I AT %, :iﬂ%ﬁ%ﬂﬁﬁ
TH B EE A T HEAR T PH 2 il i, X AT e A2
?ﬁ&%iﬂﬂﬁ*ﬁfi%ﬂﬁﬁﬂﬁﬁ“ﬁﬁ, FHCA
rE S AL, SEREH T KRG WS A
1t £ (Suzan Pasvanoglua, 2018) . Log(SiO,)-
log (K*/Mg) X L &1 A 7% 3 8 i 22 (i s 440
Pk Sio, JEFS , I I HROK R s34 4040 1 A
W8N , R A e Pl 7 HoK g
figetk SiO, i (TEWH, 2018) o AL A4 1% 22
AL B SE PR AR B, DR A St bn A 35
PR A B R LU A I B B S T 5, S Ak
SR IR B
5.3 Reservoir temperature and circulation depth

The groundwater circulation depth can be calcu-

lated using the following equation (Li and Li 2010) :
D= (T-Ty) /G
where D is circulation depth(km) ; T is reser-
voir temperature (‘C) ; TO is the temperature of the
constant temperature zone ('C) ; G is the geothermal

6
4t
2
0

50 100 150 200

(c) A6
Fig.7 Variation ofmineral saturation indices(SI) with
increasing temperature for samples a C11 B2 and
A6.The convergence point indicates the calculated
reservoir temperature
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Geothermal reservoir temperature and contact dura-
241 - . . .
= L8 tion are the most important factors. A strong evi-
EREOY chaleedony ) ] i .
B e dence exists for the “oxygen isotope shift” in the
= - —""GroupC .
) 1o o e %:2“13 low-medium temperature geothermal field of
N i e s . .
s 12 Gm_‘_‘fé...'-‘--"GroupB quartz songliao as a result of long contact duration of rock
081" and water (>30000yr) (Su2021).
04005 10 15 20 25 3.0 M55k F, D HIREH T KA B2

g (p(K") *(mg/L) /p (Mg™) (mg/L))
9 Lg(Si0,) 1 Lg(K¥Mg) %ttt E

gradient ("C/km) . The groundwater circulation depth
of 2.2km was obtained with the average reservoir
temperature of 80°C assumed for T, annual average
temperature of 15°C for TO and average geothermal
gradient of 30°C/km for G.

5.4 Recharge source of geothermal water
The 8D vs §'*0 compositions of fluids are plot-

ted in (Fig.4). RABIIFENN AL T FALL G R URAEF
IKZE (LMWL, 8D = 7.58'°0+4.5) Fll4xBR K<k £k
(GMWL, 8D = 85'%0+10) [ T , indicates a mete-
oric origin for the thermal waters(Craig, 1961 ;
Xumei Mao, 2015) o #8735 i T AR AE KT
LMWL, KW R TEAS A IAGHZ RGEL TR
32 B T 78 R RN EK - R 6 3R A 4 VR
(Giggenbach, 1992; Liu, 2010; Stefansson et al.,
2019) .

A significant “oxygen shift” exists in the ther-
mal waters as compared to cold groundwater. Extent
of oxygen isotope shift depend on initial content of
80 in the country rock and the geothermal water,
local lithology, geothermal reservoir temperature,
duration of rock and water interaction, as well as
aquifer property (Craig, 1963 ; Pang et al., 2010).

MR IS, R T AR 78 e 4iE R .
A 4UR C 410K 8D 8"°0 fEAFEN] WAy I 1)
s KAWL BIGE, C AL, BEETRERE
TR IR SR S, C A PUK I KA
IR RE B R, I R AR TR 3R S ) B o]
SR DX B RE AT 5y , R RE sy , AR IR) 2R AL
R, IXWAUER] 1 b A )2 e BT A 5 B
(Luoetal.,2017) .

The isotopic elevation effect of 3'*0 can be

used to evaluate groundwater recharge elevation

(Clark and Fritz 1997) :
H =¥+h

AP H UK, X EFE (m) 5 h oKL
FEEE R (m) 5 8 ML FK I 80 (5 oD) 1K
(%o) 5 &p M HURE S FFHE KA FEK Y 5'°0 (8 SD) 1H
(%0) ; K RKRSFEK 60 (B SD) M8 ) 5 e A B
(=8/100m) . FKAmME AR HE R K PR E R E R
NEMEEBRIIFKER, K 8D 1 K {HH-4.95%0/
100m, 3CH R FHIZAE o 55 X P9 78 R S A1 J X
TR — R TE 140 ~ 160m 254, ZR AL & F 5
200 ~ 270m, PYHERAG L B IR AE TR TE 200 ~
800m Z [A], LA A 25 IX TR 4AE 300 ~ 700m
ZIA] (3 2) , AT RESE A PE AL AR A 11 3

Tab.4 Calculation results of recharge elevation for geothermal groundwater samples

G Hh A Elked Hh e G *h e E1Aed *h e % A
Al 685.45 Bl 685.45 B10 645.05 C8 665.25 D7 483.43
A2 690.71 B2 604.65 BI1 604.65 C9 604.65 D8 503.64
A3 686.67 B3 604.65 BI12 604.65 C10 624.85 D9 503.64
A4 641.21 B4 584.44 BI3 624.85 D1 220.81 D10 483.43
AS 647.88 BS 584.44 B14 624.85 D2 402.63 D11 241.01
A6 644.44 B6 685.45 BI5 604.65 D3 402.63 D12 241.01
A7 687.47 B7 584.44 C2 685.45 D4 220.81
A8 690.51 B8 604.65 C6 624.85 D5 220.81
A9 351.52 B9 604.65 C7 604.65 D6 261.21
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5.5 Conceptual circulation of the thermal waters

AR KA F T oK ERE R R R 15
B BT ST X AR G A B s s R (1
10) o AT RIKESC Ry = A>T 1 « J2 A R4 - M e A2 b
Zh- R PRAERR

LAFFEIX & T AP RIS 3 R R 5, 2k
R NAERTHER LA AER EGF LA
kR A A, 520 FEEIRS IR TR
AR BPKA U7 G HMBITA , At e
o WRFE XML 7E R RO, S IR 29 ~
33km, 7E 9 ~ 17km Z MAE—MEEF T)Z

C=3

2 AR IX 7K F2EK A A P9 ER AR X AT
A IR v AR e B ARl RARRK, 24
AT BRI IS Bomk, B R TR, KA
VE AR 15 B 5t o A I P A I Bl Ao e P o T i i
UBUA A ER A AR REER 7 350 ), (A5 b ok
B Na' CIHI HCO; . A&l bk 7 Ml iRz
A, B WA {5 oK FHGETE

3ANAETELEE | PR A M 2% 3 Hh 0 TR RE S i T
1, TWER 50-89°C , #Viif 2 Hh i 17 37 B S Mk 1
AL fR R IAL S (g 4o o SR Ry L A% 5 30ORT M 5'e
A A

(X X
ﬁ;i%(kén&ﬁ}?ﬂﬁm 0 b o AR /
\ /97
\{_\

444 I|I

; ~ BT ARG A )
i | ii Tyu+ Fy e o K"“nco‘,-c1-NaTr;gFﬂ“‘j?*%ﬁm%m CI-Na#!
wf fepiE I N + T DN T, 5
- TRE RUUBUE + + + Jetkm gl EE| &
s e LS LB X s e B X 28
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6 Conclusions

(1) WF7E X ph Z i Z 2) Zth rors , HFR 7KoK
A2 2SR SR IR B I ) 4 RRAE 4% A A R OT
HATUPEATE, A 41H) CI-HCO; Na' B, i {k Ky
B 41 HCO,-CI'Na %, 51| b e [N [X K SCHbER L%
IREEAI ], i g2, o C 41i) CI'Na' Y, iy
5 2] O UG H X, TDS B 2 T . BOUKLERR
it R IR TR A A AL R R R S T
Yy, PG IARE Na' CIFl HCO; , 3k 4 FH
BB

(2) oK G AR R R/, IR IX oK 3=
BEOR B A P AR AN ER Ll X KA ARG
AR 300 ~ 700m, C 1A B b UK Z KA
ERIE N Visa S BT A =0T - AR N S NE W (& =gl [V
TR o i, KA R R R At ] B K e ]
17 2% AT WA X LR $OK T AEAC A , #h2A

K, RS

(3) I AR IR | BH 2 IRAs AR 1k
SR AR T AT B AT X GG N 12.57°C ~
170.4°C , 5 SR BEAH L4, A SR bR A FE i 10
AR S A . C AR RS, B 41k,
A AL

(4) W5 X @ I A S B I R 4, R AE
<o A B A RIS TR ALY, FLA
TS RIS 2y <2 47 A - 0] 1 58 95 A 25 - R e A A
P, KRBT Wi T2 8T, 1 f
AT SRl B, IR AR b T IR, 758
BE R AP 2 I A, R A bl L 5 24
FbFE U AR A SRR RS | b bR 5T
PN 1 3 2 AT S 7 b b T B R R Ml P A v
(RTRER A
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Tab.1 Hydrochemical and isotopic characteristics of the sampled waters from west Song-nen Plain, China

+ + 2+ 2+ - 2- - - . 8, Bﬁ‘wu%

Sample| oH K Na Ca Mg Cl SO, | HCOy | Br Si0, | TDS | 80 | &D Water t Ee
PP (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (%o) | (%) | 2T 3PE ~n§/i
LRZE Y

Al [8.17| 3.66 [943.32| 10.18 | 2.72 |1053.17| 0.61 |867.95| 1.763 | 17.09 [2437.02| -104 |-13.5 | CIFHCO; Na’
A2 |8.13] 5.36 1223 | 5.95 0.87 1444 | 1.86 | 873.2 3.1 23.68 | 3164 |-104.26/-13.81| CI'HCO; Na'
A3 |8.17| 3.93 1024 | 5.14 | 2.13 | 861.3 | 1.39 1342 1.89 | 17.19 | 2613 |-104.06/-13.63| CI'HCO; Na'
A4 |7.83| 4.12 | 867.1 | 4.92 1.28 | 7423 | 1.39 1083 1.69 | 18.62 | 2206 |-101.81|-13.46| CI'HCO; Na'
A5 |8.05| 4.46 1127 | 3.08 0.62 | 899.8 1.4 1507 1.91 | 20.84 | 2841 [-102.14|-13.29| CI'HCO; Na'
A6 |7.66] 3.96 1046 | 4.81 1.7 885.8 1.4 1373 | 2.05 | 17.95 | 2673 [-101.97|-13.26| CI'HCO; Na'
A7 |8.15| 4.44 1362 | 23.99 | 6.01 2101 0 277.6 | 4.63 | 11.97 | 3671 |-104.10|-14.56 CI'Na'

A8 [6.71| 3.47 | 904.1 | 9.14 | 2.09 1120 1.5 650.4 | 2.56 | 1538 | 2401 |-104.25/-13.61| CI'HCO; Na'
A9 [8.19| 2.64 | 8573 | 3.56 1.66 | 7458 | 1.39 1019 1.64 | 13.18 | 2163 |-87.47 |-12.14| CI'HCO; Na'
Bl [8.13] 6.67 1150 | 7.64 | 0.81 [1343.68 0 925.92 | 3.956 | 16.82 |3458.14| -104 |-13.7 | HCO5Cl Na'
B2 [8.04] 4.04 739 4.89 | 237 |268.17| 2.5 |1291.42] 0.704 | 24.90 |1892.95| -100 | -13.4 | HCOs-CI Na’
B3 |7.45| 4.87 784 6.01 1.82 | 406.04 0 1421.7 | 1.16 | 20.00 |5956.21| -100 |-13.4 | HCOsCl Na’
B4 [7.90] 598 | 79225 | 5.01 1.22 | 392.96 0 1446.1 | 2.15 | 20.00 |5956.21| =99 |-13.2 | HCOsCl Na’
BS5 ([8.00] 524 |804.75| 6.01 1.22 | 401.68 0 1415.59| 2.09 | 20.00 |5035.29| -99 |-13.2 | HCOsCl Na’
B6 [8.15| 4.87 784 6.01 1.82 | 406.04 0 1421.7 | 1.16 | 20.00 |5035.29| -104 |-13.7 | HCOsCl Na’
B7 [7.70| 4.46 | 788.5 | 4.01 1.22 | 397.32 0 1443.05| 1.26 | 19.00 |5035.29| -99 |-13.2 | HCOsCl Na’
B8 [8.20f 3.2 704 4.05 247 |461.17| 9.7 |1036.12| 0.912 | 24.00 | 2271 | -100 |-13.3 | HCO5Cl Na'
B9 ([8.20f 3.2 704 4.05 247 |461.17| 9.7 |1036.12| 0.912 | 24.00 | 1872 | -100 | -13.3 | HCO5Cl Na'
B10 |7.83] 3.33 |675.17| 2.11 1.06 | 494.21 0 946.82 | 0.987 | 18.61 | 2185 | -102 |-13.8 | HCO5CI Na'
BIl |8.24| 3.1 745 391 0.6 269.9 0 14522 | 0.743 | 23.18 |1835.14| -100 | -13.3 | HCOsCl Na’
BI12 |8.24] 3.35 758 14.03 0 324 10.8 |1337.37| 0.992 | 24.97 |2568.59| -100 |-13.5 | HCOsCI Na®
BI13 [8.02] 4 760 4.01 1.22 | 394.06 | 4.76 |1355.55| O 27.36 | 1884 | -101 | -13.4 | HCOsCI Na'
B14 [8.00) 2 720 1.99 3.62 |350.57 | 2.38 |1244.81| 1.12 | 20.00 | 1767 | -101 |-13.6 | HCOsCI' Na’
BIS |8.36| 3.1 757.5 | 2.93 0.6 |275.08 0 1394.12| 1.04 | 23.99 |2018.53| -100 |-13.3 HCO; Na*

B16 |8.32] 5.87 |735.86| 4.01 0.12 |453.76 | 12.97 | 994.63 | 1.2 29.23 | 2240 - - HCO;-Cl'Na*
Cl |7.90| 1525 | 2063 | 15.03 | 2.43 |2388.65| 7 1502.37| 7.438 | 29.58 |6100.26 - - CI'-HCO; Na*
C2 [8.19| 10.49 |1973.68| 14.57 | 1.03 [2174.46| 16.82 [1560.77| 7.113 | 27.36 | 5485.5 | -104 | -12.3 | C'HCO; Na’
C3 |8.01| 1428 | 1945 | 11.53 | 3.65 |2149.8 | 17.5 [1196.97| 6.35 | 24.46 |5789.19 - - CI'-HCO; Na*
C4 |791| 145 1860 | 26.41 | 4.16 |2607.32) 53 |818.48 0 27.41 | 5400 - - CI'Na'
C5 |7.46| 24 3360 | 58.82 | 12.31 |5481.61| 9.7 |469.86| 152 | 2520 | 9413 - - CI'Na'

C6 [8.19] 19.95 | 2570 | 25.05 | 2.43 |377422| 3.5 |749.04 |11.675| 32.20 |7267.77| -101 |-12.7 CI'Na'
C7 |7.84] 26.7 | 2460 | 39.12 | 2.37 |36194 | 45 |762.65| 9.375 | 30.79 {6990.02| -100 |-12.6 CI'Na'
C8 [6.71| 21.05 | 3692.5 | 58.12 | 10.33 |5190.32| 1.5 |531.76 | 13.275| 29.18 | 9330.9 | -103 |-12.6 CI'Na'
C9 |7.86| 17.95 | 2437 | 34.07 | 3.65 |3416.96| 12 |766.74 0 29.89 |6768.99| -100 |-12.4 CI'Na'
C10 |7.74| 13.35 | 2390 | 28.06 | 3.65 |3348.64| 87.5 7.93 | 8.725 | 30.11 [6669.91 -101 |-12.7 CI'Na'
CI1 |7.91] 145 1860 | 26.41 | 4.16 |2607.32| 53 |818.48| 6.61 | 27.41 |8271.12 - - CI'Na'
D1 |7.19| 1.73 | 37.85 | 343 | 10.67 | 3.85 8.43 238 | <<0.10| 34.03 | 255 -81 | -10.7 | HCO; Na-Ca
D2 |7.34] 1.38 | 31.33 | 27.61 9.8 1.75 5.74 | 207.5 | <0.10| 30.02 | 216 -90 | -11.7| HCO;s; Na-Ca
D3 |7.43| 1.53 | 34.62 | 29.38 | 10.1 525 | 1039 | 213.6 | <0.10 | 31.50 | 250.1 -90 |-11.8| HCOs; Na-Ca
D4 |7.28| 1.63 | 41.92 | 29.69 | 9.55 2.45 5.7 238 | <0.10| 32.83 | 2474 | -81 |-10.6| HCO; Na-Ca
D5 |7.11] 1.64 | 35.16 34 11.13 4.9 8.33 238 | <0.10| 32.28 | 250.7 | =81 |-10.8| HCO; Na-Ca
D6 |7.32| 1.39 | 36.03 | 39.57 | 12.17 | 245 528 | 2679 | <0.10| 32.55 | 266 -83 | -10.9 | HCO; Na-Ca
D7 |7.35] 0.61 | 20.23 | 12.66 | 3.93 2.1 6.31 1043 | 0.13 | 26.71 | 1284 | -94 |-12.5| HCOs; Na-Ca
D8 |7.33] 0.46 853 | 19.52 | 6.92 1.4 591 109.8 | <0.10| 22.51 | 1232 | -95 |-12.6 | HCO; Mg-Ca
D9 |7.26] 0.68 29 11.03 | 3.39 5.6 2.57 | 1165 | <0.10 | 2494 | 1415 | -95 |-12.7| HCOs; Na-Ca
D10 |7.35| 097 | 1843 | 13.59 | 4.4l 1.75 275 | 103.7 | <0.10 | 21.38 | 121.4 | -94 |-12.5| HCO; Na-Ca
D11 |7.68| 1.64 | 3593 | 46.48 | 14.37 2.1 10.35 | 2929 | <0.10 | 25.64 | 285.6 | -82 |-10.6| HCO; Na-Ca
D12 |7.75| 1.76 39.8 | 31.61 | 10.27 2.1 8.21 | 2447 | <0.10| 32.21 | 250.6 | -82 |-10.9| HCO; Na-Ca
D13 |7.07| 1.74 | 10.59 | 21.71 | 5.69 7.84 941 | 97.63 | <0.10| 9.34 | 1185 - - HCO; Mg-Ca
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