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Part S1:

PHREEQC is a powerful water chemistry simulation software. In this study, we
used its function to simulate “Irreversible Reactions” (Parkhurst and Appelo, 2013).

Mineral data preparation

The proportion of minerals in water-rock reaction was calculated by CIPW
(Cross, Iddings, Pirsson, Washington) (Table P1-1 and P1-2). The calculated data
were from Karaoglu et al. (2020).

Table P1-1 Results of CIPW calculation

Plagiocla Orthocla clinopyr  orthopyr

Mineral Quartz [lmenite  Hematite Apatite Sphene
SC€ SE€ oxene oxene

content 6.1 58 13.12 3.59 6.28 0.28 8.36 0.86 3.42

wt%

Table P1-2 Results of standardization of minerals associated with water-rock reaction

Mineral Plagioclase Orthoclase pyroxene
content wt% 58 13.12 9.87
standardization %wt (.72 0.16 0.12

Note: The minerals involved in the water-rock reaction are mainly plagioclase,
potassium feldspar and pyroxene, and the three minerals are re-standardized according
to 100%. Pyroxene is the sum of two kinds of pyroxene.

PHREEQC simulation step (Table P1-3)

Choose Databases: linl_dat

SOLUTION_SPREAD setup:

HSO08 is a river sample, and the initial simulated water sample is defined as the
chemical composition of HS08. The initial temperature is 53°C, which is the thermal
reservoir temperature of the river water estimated by SiOs.

EQUILIBRIUM_PHASES setup:

Italiano et al. (2013) reported that the carbon dioxide volume fraction of EAFZ
ranges from 88.4% to 99.9%. Therefore, the initial CO2 percentage is set as 88.4%,

and the logarithm is 1.95.



REACTION setup: We set up 6 groups of reactants mixed in different

proportions respectively, as shown in Table P1-4:

Table P1-3 PHREEQC code and description

Steps

Instructions

SOLUTION_SPREAD
-units mg/1

Temperature pH Si Li Na K Mg Ca F Cl Br N(5) S(6)

HCO3 B Al Mn Fe Sr Ba Zn
as S102 as NO3 as SO4

53 8.43 15.15 1.00E-06 1.13 1.00E-06 4.47 55.34 0.4411

1.06 1.00E-06 3.83 5.69 165.72358 0.00477 0.01227

0.00105 0.01252 0.05578 0.00189 0.01899

Initial reactant input (HS08)

EQUILIBRIUM PHASES 1
C02(g) 0 1.95

Equilibrium phases setting

Reaction 1
NaCl 1
0.07 moles

Deep fluid mixing ratio setting

save solution 1
end
use solution 1

Store the mixed solution

REACTION 2
Calcite 1

Anhydrite 0.3

albite 0.4

Anorthite 0.4

Ca-Al Pyroxene 0.1
K-feldspar 0.16
Dolomite 1

Water rock reaction mineral Settings

1 moles in 20 steps

Reaction steps and total amount of reaction

Table P1-4 The proportion of minerals added

Mineral content Albite Anorthite Calcite Dolomite Anhydrite Orthoclase pyroxene
R1 0% 0.7 0.02 0.4 04 0 0.16 0.12
R2  deep fluid 2% 0.02 0.4 0.4 0 0.16 0.12
R3 (NaCl) 5% 0.02 0.4 0.4 0 0.16 0.12
R4 7% 0.02 0.4 0.4 0 0.16 0.12
R5 Water-rock 30% 0.4 0.4 1 1 0.3 0 0
reaction
R6 0 0 0 0 1 0 0

(Anhydrite) 100%

The total amount of reaction was set to 1mol, and the reaction was carried out in

20 steps. The simulation results are shown in Table P1-5.



Table P1-5 Simulation results of water-rock interaction in the EAFZ by PHREEQC.

2%NaCl 5%NaCl 7%NaCl
step Ca?' SO4" HCO; CI HCO;+ClI" Na* Ca*" SO4*  HCO; CI HCO;+ClI"” Na' Ca*" SO4* HCO; CI HCO;+ClI"  Na'
mol/L mol/L mol/L

Mix 1.37 0.05 0.00 0.03  0.03 0.05 1.37 0.05 0.00 0.03 0.03 0.05 1.37 0.05 0.00 0.03  0.03 0.05

0 1.37 0.05 0.14 19.96 20.10 19.98 1.37 0.05 0.14 49.67 49.81 49.69 1.37 0.05 0.14 69.38 69.52 69.40
1 32.88 0.03 54.65 19.83 74.48 51.82 3334 0.03 5456 4941 103.97 7996 33.61 0.03 5447 69.04 123.51 98.67
2 5852  0.02 82.68 19.81 102.49 83.42 5891 0.02 82.37 4936 131.73 111.03 59.16 0.02 82.15 68.99 151.14 129.39
3 79.54 0.02 10391 19.81 123.72 11452 7993 0.02 103.48 4937 152.85 141.75 80.17 0.02 103.19 69.01 172.19 159.85
4 97.70  0.02 120.72 19.82 140.54 14523 98.08 0.02 120.20 49.40 169.60 172.14 9832 0.02 119.85 69.04 188.89 190.03
5 113.76 0.02 13427 19.83 154.10 175.59 114.13 0.02 133.68 4943 183.11 202.23 11438 0.02 13328 69.09 202.37 219.93
6 128.21 0.02 14528 19.85 165.12 205.64 128.58 0.02 144.63 49.47 194.09 232.01 128.81 0.02 144.19 69.14 213.33 249.54
7 141.37 0.02 15423 19.86 174.09 23538 141.73 0.02 153.53 49.50 203.03 261.51 14196 0.02 153.07 69.19 222.26 278.87
8 153.46 0.02 161.47 19.88 181.35 264.83 153.81 0.02 160.74 49.54 210.27 290.72 154.04 0.02 160.26 69.23 22949 307.92
9 164.65 0.02 167.27 19.89 187.16 293.98 165.00 0.02 166.51 49.57 216.08 319.64 16523 0.02 166.01 69.27 23528 336.68
10 175.09 0.02 171.83 19.90 191.73 322.83 17543 0.02 171.05 49.59 220.65 348.26 175.66 0.02 170.54 69.31 239.85 365.15
11 184.86 0.02 175.31 1991 195.22 351.38 185.21 0.02 174.52 49.62 224.14 376.58 18543 0.02 174.00 69.34 243.33 393.31
12 194.07 0.02 177.85 19.92 197.77 379.62 19441 0.02 177.05 49.63 226.68 404.59 194.64 0.02 176.52 69.36 245.88 421.17
13 202.77 0.02 179.55 19.92 19948 407.54 203.12 0.02 178.75 49.64 228.39 43228 203.34 0.02 178.22 69.36 247.58 448.70
14  211.04 0.02 180.51 19.92 200.44 435.13 211.38 0.02 179.71 49.64 229.35 459.63 211.60 0.02 179.18 69.36 248.54 475.89
15 21891 0.02 180.81 19.92 200.73 462.37 219.25 0.02 180.01 49.63 229.64 486.63 219.48 0.02 179.49 69.34 248.83 502.74
16 22643 0.01 180.52 19.91 200.43 489.26 226.78 0.01 179.73 49.61 229.34 513.27 227.00 0.01 179.21 69.31 248.52 529.21
17 233.65 0.01 179.69 19.90 199.60 515.77 233.99 0.01 178.92 49.57 228.49 539.53 23422 0.01 17841 69.26 247.67 555.31
18  240.59 0.01 178.39 19.89 198.28 541.88 240.94 0.01 177.63 49.53 227.16 565.40 241.16 0.01 177.13 69.20 246.33 581.00
19 24729 0.01 176.66 19.87 196.52 567.59 247.64 0.01 17592 4947 22539 590.84 247.86 0.01 17543 69.11 244.55 606.27
20 25377 0.01 17454 19.84 194.38 592.87 254.12 0.01 173.82 49.40 223.23 61586 25435 0.01 173.35 69.01 242.36 631.11




Continued

ONaCl 100%Anhydrite 30%Anhydrite
step Ca?' SO4" HCO; CI HCO;+ClI" Na' Ca*" SO4*  HCO; CI HCO;+ClI"  Na' Ca** SO4" HCO; CI HCO;+ClI"  Na'
mol/L mol/L mol/L

XMI 1.37 0.05 0.00 0.03  0.03 0.05 1.37 0.05 0.00 0.030.03 0.05 1.37 0.05 0.00 0.03 0.03 0.05

0 1.37 0.05 0.13 0.03 0.16 0.05 1.37 0.05 0.13 0.03 0.16 0.05 1.37 0.05 0.13 0.03 0.16 0.05

1 3254  0.03 54.66 0.03 54.69 33.02 11.65 10.15 0.18 0.03 0.21 0.05 4890 580 5742 0.03 5745 17.96
2 5824 0.02 82.88 0.03 82091 6496 20.50 1896 0.21 0.03 0.24 0.05 8736 1035 83.94 0.03 83.97 35.12
3 7927 0.02 104.19 0.03 104.22 96.31 28.87 2731 023 0.03 0.26 0.05 123.16 14.32 106.78 0.03 106.81 51.90
4 9743 0.02 121.06 0.03 121.09 127.23 3695 3537 0.24 0.03 0.27 0.05 156.98 17.86 12690 0.03 126.93 68.34
5 113.51 0.02 134.66 0.03 134.69 157.78 44.81 4322 0.25 0.03 0.28 0.05 189.21 21.03 144.87 0.03 144.90 84.44
6 12796 0.02 14571 0.03 145.74 188.00 52.50 50.89 0.26 0.03 0.29 0.05 220.13 23.88 161.05 0.03 161.08 100.20
7 141.12 0.02 154.69 0.03 154.72 21791 60.02 5841 0.27 0.03 0.30 0.05 24991 2645 175.67 0.03 175.70 115.62
8 153.22 0.02 16196 0.03 161.99 24751 6742 6579 0.28 0.03 0.31 0.04 278.19 28.79 188.27 0.03 188.30 130.71
9 16442 0.02 167.78 0.03 167.81 276.82 T74.68 73.04 0.29 0.03 0.31 0.04 303.36 31.01 196.77 0.03 196.80 145.49
10 17485 0.02 17235 0.03 172.38 305.82 81.83 80.18 0.29 0.03 0.32 0.04 325.51 33.13 201.38 0.03 201.41 159.99
11 184.63 0.02 175.84 0.03 175.87 33452 88.87 87.22 0.30 0.03 0.33 0.04 34587 35.10 203.73 0.03 203.75 174.23
12 193.84 0.02 17839 0.03 178.42 36292 9581 94.15 0.30 0.03 0.33 0.04 365.03 3691 204.61 0.03 204.64 188.20
13 202.54 0.02 180.09 0.03 180.12 390.99 102.64 100.98 0.31 0.03 0.34 0.04 383.29 3857 20442 0.03 20445 201.90
14 210.80 0.02 181.05 0.03 181.08 418.73 109.39 107.72 0.31 0.03 0.34 0.04 400.83 40.06 203.39 0.03 203.42 215.34
15 218.68 0.02 181.35 0.03 181.38 446.13 116.05 114.38 0.32 0.03 0.35 0.04 41775 4140 201.66 0.03 201.69 228.50
16 22620 0.02 181.05 0.03 181.08 473.18 122.62 12094 0.32 0.03 0.35 0.04 434.15 42.59 199.35 0.03 199.38 241.38
17 23341 0.01 180.21 0.03 180.24 499.85 129.11 12743 0.32 0.03 0.35 0.04 450.09 43.63 196.56 0.03 196.59 253.97
18 240.35 0.01 17890 0.03 178.93 526.14 135.52 133.84 0.33 0.03 0.36 0.04 465.62 44.53 193.35 0.03 193.38 266.26
19 247.05 0.01 177.15 0.03 177.18 552.02 141.86 140.17 0.33 0.03 0.36 0.04 480.80 45.30 189.78 0.03  189.81 278.25
20 253,53 0.01 175.02 0.03 175.05 577.47 148.12 146.42 0.33 0.03 0.36 0.04 495.66 4593 18591 0.03 185.94 289.93




Part S2:

Figure S1. C1-SO4-HCOs ternary diagram (Giggenbach, 1991)
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Figure S2. Statistical Figure of trace elements (B, Al, Ba, Li, Ra and Sr). Literature

data from (Aydin et al., 2020; Baba et al., 2019; Okan et al., 2018; Yuce et al., 2014;

Pasvanoglu, 2020).
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Figure S3. Spider diagram of the water in the EAFZ. Enrichment coefficients (weight
ratios) normalized by Ti. EFi=(Ci/Cri)w/(Ci/Cri)r, where i is element, w is water, r is rock

Rocks chemistry are taken from (Nurlu, 2020).
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Part S3:

Table S1 Chemical and hydrogen and oxygen isotopic compositions of EAFZ groundwater, 2013-2023

T pH Na' K* Ca** Mg HCOy CI SO4* Sio, §8"%0 8D
Data source
(°O) mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
632 6.8 1050.0 140.0 410.0 82.0 3100.0 460.0 290.0 150.0 -12.5  -96.0
187 7.8 3.3 08 11.0 1.3 41.0 0.7 4.8 3.5 -127  -86.0
55.1 9.7 39.0 09 13.0 0.4 83.0 2.8 370 79.0 -142  -99.0
55 74 1.3 0.3 6.2 0.5 25.0 0.4 1.1 27 -13.9  -94.0
325 72 40.0 07 31.0 0.1 47.0 4.9 110.0  50.0 -140  -95.0
175 79 2.6 04 220 2.1 76.0 0.4 3.4 82 -13.1  -89.0
117 53 3140  19.0 240.0 45.0 1100.0 150.0 230.0 120.0 -13.7  -96.0
131 7.0 6.5 52 430 7.1 150.0 4.5 13.0 -13.1 -93.0 ,
Aydin H., Karakus H. and
36.6 56 20500 51.0 370.0 64.0 3000.0 1750.0 240.0 120.0 -13.4 -104.0 Mutlu H. (2020)
6.0 7.3 4.7 0.5 9.0 2.9 47.0 0.5 2.1 6.0 -12.1  -82.0  Hydrogeochemistry of
geothermal waters in
152 6.0 48.0 85 330  33.0 370.0 9.0 6.1 680 -13.3  -93.0 castern Turkey:
174 6.8 46.0 82 360  33.0 350.0 9.0 8.5 -13.1  -92.0  Geochemical and isotopic
constraints on water-rock
36.1 9.4 130.0 1.4  18.0 1.6 160.0 79.0 63.0 620 -145 -101.0 interaction. Journal of
92 74 20.0 0.6 250 9.0 150.0 4.8 3.3 -10.0  -66.0 Volcanology and
Geothermal Research 390.
243 59  1600.0 200 260.0 170.0 2500.0 1750.0 25 1200 -12.7  -93.0
147 7.6 5.1 1.5 15.0 5.1 81.0 1.1 1.5 -11.9  -80.0
11.6 5.6 160.0  13.0 260.0 150.0 1400.0 180.0 110.0 110.0 -13.6 -100.0
270 6.1 1100.0 460 260.0 78.0  3050.0 320.0 150.0 100.0 -10.1  -84.0
11.9 8.0 42.0 3.6 410 210 290.0 6.1 21.0 6.9 -12.7  -92.0
365 6.1 24000  73.0 220.0 88.0  5950.0 660.0 160.0 140.0 -10.5 -88.0
573 73 25500  82.0 290.0 130.0 6700.0 590.0 150.0 120.0 -10.7  -88.0
145 72 16.0 32 510  29.0 310.0 4.1 96 18.0 -11.2  -77.0
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19.5
48.3
64.2
53.7

5.7
7.5
6.3
6.3
7.1
6.6
6.1
59
7.3
6.2
7.2
6.2
6.5
7.9
7.4
6.5
59
7.5
6.5
6.4
6.6
6.5
6.4
5.4
7.0
6.6
7.0

240.0
16.0
1800.0
710.0
10.0
900.0
30.0
460.0
16.0
450.0
17.0
1700.0
1500.0
1300.0
14.0
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160.0

34.0
3.8
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140.0
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1900.0
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1950.0
1400.0
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1150.0
1800.0
130.0
880.0
920.0
990.0

140.0
2.5
2500.0
950.0
34
1150.0
7.3
250.0
5.6
160.0
1.1
1800.0
1150.0
25.0
2.7
770.0
36.0
2.9
170.0
65.0
64.0
19.0
560.0
19.0
160.0
120.0
120.0
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0.2
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23
53
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0.0
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140.0
100.0
160.0
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53
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-92.0
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-90.0
-88.0
-95.0
-97.0
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-77.0
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-84.0
-82.0
-82.0
-78.0
-79.0
-76.0
-87.0
-96.0
-94.0
-91.0
-92.0




258 24 340 71.0 700  32.0 0.0 9.0 670.0 140.0 -10.8  -79.0

506 7.2 1700 690 69.0  76.0 590.0 180.0 130.0  56.0 -12.5  -95.0

652 6.6 1600  76.0 1300  52.0 710.0 270.0 1200 120.0 -12.8  -90.0

398 6.9 1500 700 78.0  78.0 750.0 170.0 1500  79.0 -12.8  -94.0

115 7.8 17.0 1.9 480 300 310.0 1.0 8.2 52 -129  -91.0

18.1 6.2 180.0 200 920 120 400.0 190.0 340 450 -114  -83.0

650 6.5 1850.0 190.0 3300 640 11500  2500.0 4200 78.0 -10.1  -79.0

51,1 7.1 730.0  70.0 2200 750  1200.0 640.0 460.0 57.0 -113  -82.0

370 7.0 610.0 170.0 200.0 30.0  1600.0 360.0 150.0 100.0 -11.4  -90.0

258 6.1 2400 77.0 520  50.0 750.0 160.0 53.0 130.0 -122  -85.0

343 76 840 240 990 71.0 810.0 17.0 23.0 1300 -13.5 -91.0

251 6.7 380.0 120.0 140.0 170.0  1950.0 160.0 63.0 130.0 -11.6  -85.0

114 72 10.0 0.7 200 2.8 85.0 1.0 63 230 -12.1  -83.0

535 7.6 2600.0 170.0 180.0  69.0  5500.0 850.0 5400 99.0 -34  -72.0

254 6.7 40.0 43 180.0 1200 1150.0 14.0 400 190 -12.7  -89.0

340 72 900.0 160.0 110.0 1200  2100.0 560.0 2600 31.0 -10.7  -82.0

468 9.2 210.0 42 200 1.5 210.0 140.0 1100  31.0 -109 -72.0

163 6.3 1400  26.0 390.0 190.0 1200.0 27.0 850.0 11.0 -10.7  -69.0

51.6 6.9 3200 33.0 700 150 1100.0 23.0 04 1700 9.6 -65.0

142 104 1200  13.0 1000  62.0 900.0 32.0 4.2 90 98  -66.0

345 6.5 300.0 52.0 1300 940 1550.0 47.0 0.5 1200 -10.0 -69.0

116 6.2 6.3 24 250 7.8 110.9 2.6 4.4 -10.6 <659  Karaoglu O., Bazargan M.,

29.0 6.0 970.0 772 2187 1774 1971.7  1077.0 38.7 Baba A. and Browning J.
(2019) Thermal fluid

268 6.1 3353 304 1004 835 1139.0 208.9 15.3 2125 -82.5  irculation around the

225 62 269.1 258 189.5 182.7  2069.7 773 0.9 -12.5  -78.5  Karliova triple junction:
Geochemical features and

282 58 2690 31.0 1152 1181 13919 102.9 11.9 -122 798 volcano-tectonic

89 7.7 3.9 0.8 265 2.7 89.3 0.6 1.6 implications (Eastern
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312 6.9 80.1 9.8 133.0 67.8 253.0 59.2 469.0 69.1 -6.6 -34.8

220 73 21.6 0.2 58.4 45.0 296.0 18.6 104.0 46.3 -6.8 -36.1
23.1 6.9 10.2 1.9 72.6 324 268.0 12.4 88.3 235 -7.3 -39.4
163 7.1 5.7 0.6 67.4 16.7 262.0 9.9 6.7 162 -72 -36.1
19.7 7.1 28.3 0.6 77.2 47.3 400.0 43.4 33.6 54.8 -6.4 -31.2
225 74 105.0 2.2 29.1 86.6 403.0 73.5 184.0 9.5 -4.6 -23.6
20.2 13.8 2.2 73.9 33.1 323.0 23.1 40.3 25.6 -5.9 -27.8
20.4 12.0 0.9 61.4 30.5 262.0 21.5 31.7 20.0 -5.9 -28.8
19.6 41.5 0.7 57.8  105.0 555.0 53.2 71.3 31.6 -5.9 -29.3
38.0 6.7 315.0 289 131.0 48.0 445.0 354.0 353.0 39.0 -6.7 -38.9
225 7.2 11.3 1.8 87.8 344 323.0 11.9 86.7 247 -6.8 -37.0
21.8 6.9 21.2 1.4 94.6 31.9 348.0 40.4 38.8 320 -63 -33.2
221 73 9.7 1.3 80.6 31.2 323.0 9.0 64.3 21.0 -7.2 -38.0
37.6 7.5 276.0 5.4 41.1 10.3 91.5 231.0 361.0 292 7.2 -36.2
33.7 10.6 49.9 1.8 44.7 0.1 183.0 47.6 0.2 0.2 -8.7 -45.0
255 11.6 28.6 0.9 83.4 0.8 244.0 45.8 0.0 0.2 -7.9 -40.2
33.0 11.6 50.3 2.1 42.1 0.4 177.0 44.5 0.0 0.2 -8.1 -42.1
21.7 122 55.0 1.2 1100 0.1 336.0 72.1 0.2 0.2 -7.9 -41.3
6.3 0.8 0.2 3.6 0.2 13.0 1.6 4.4 -7.4 -40.0

6.5 0.7 0.4 2.1 0.2 11.0 1.4 2.5 -1.7 -42.0

6.7 0.7 0.3 23 0.2 5.0 1.4 3.8 -8.2 -46.0

23 0.3 5.1 0.5 9.0 4.5 59 -4.5 -16.7

22 0.4 39 0.4 15.0 4.2 4.1 -4.5 -18.7

24 0.3 33 0.4 7.0 43 4.8 -6.1 -28.3

Note: The deep groundwater samples from Yuce et al. 2014 (sample ID: A4, A11, A4-2, A11-2, A38) were mixed with large amounts of
seawater, so they were not used for simulation.
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Table S2 Temperature results obtained with empirical chemical geothermometers (values

in °C)and depths (km) of origin for EAFZ groundwaters.

Na-K-

No T Na-K K-Mg Li-Mg Na-Li Na-Ca K-Ca Ca SiO2 Circulation
O 7 b c d ¢ £ ¢ K i i K 1 depth(km)
HS01 15.8 280.56 263.18 255.02 53.70 116431 11533 113.53 167.74 177.81 64.74  76.87  32.72 1.8
HS02 132  44.69  32.02 14.64 34090 79435 5883 -19.47 -23.39 16.11 19.81 3551 -13.08 0.0
HS03 132  97.13 83.05 6594 110.59 32925 256.42 13638  80.14 78.41 74.15 8536  42.54 2.2
HS04  15.0 137.35 122.34 106.10 118.49 42451 6334  77.09 74.70 109.03 128.09 132.88 100.43 4.4
HSO05  12.7 183.61 167.67 153.17 101.56  722.02 -11.79  69.20  92.54 139.57  51.58  64.90 19.12 1.3
HS06  15.0 211.67 19523 182.19 117.90 1098.86 -23.85 43.82  87.06 149.16  53.76  66.89  21.36 1.4
HS07 9.8 2422 12.15 -5.07 328.05 756.00  28.67 -0.77  -23.53 6.19 3730 51.78 4.54 0.7
HS08 8.1 16.25 441 -12.71 326.88  752.56 17.37 817 -23.55 2.17 5332 6649  20.90 1.4
HS09 18.0 16191 146.39 130.98 127.21 539.15  49.11 59.01 76.01 121.33 72.83 84.17  41.15 2.1
HS10  20.0 7.89 -3.69  -20.68 456.36 1200.82 5.80 3891 -15.52 149  81.15 91.63 4990 2.5
HS11 163 166.55 150.93 135.70 14833  985.95 -6.80  27.09  57.05 113.61 3824 52.65 5.49 0.8
HS12 169 0.78 -10.57 -27.44 436.27 1120.85 -3.85  56.07 -13.62 -1.56  98.46 107.00  68.28 32
HS13  18.2 23280 216.03 20429 97.49  530.50 52.80 5440 103.32 166.87  39.42  53.74 6.69 0.8
HS14 235 22640 209.73 197.58 4847 35037 216.09 188.63 187.64  224.53 87.85  97.61 56.98 2.7
HS15  32.0 150.02 134.74 11890 2634  286.57 170.79 210.97 148.15 176.18 -39.83 -21.62 -71.20
HS16 245 29942 281.83 27535 2548  540.78 122.71 258.29 274778  375.41 82.83 93.13 51.67 2.5

Note: Circulation depth(km) =(T-To)/g+h. “T” is reservoir temperature estimated by
Si02. “To” 1s annual average temperature in EAFZ is 20 °C. “g” is geothermal gradient is
~2.50 °C/100 m. “h” is thickness of the constant temperature zone is 30 m.

a Na-K, T= 1390/ [log(Na/K) + 1.75] - 273.15 (Giggenbach, 1988).

b Na-K, T =933/ [log(Na/K) + 0.993] - 273.15 (Arndrsson, 1983).

c Na-K, T=1178/[log(Na/K) + 1.47] - 273.15 (Nieva and Nieva, 1987).

d K-Mg, T =4410/ [log(K/Mg'?) + 14.0] - 273.15 (Giggenbach, 1988).

e Li-Mg, T =2200 / [log(Li/Mg'?) + 5.47] - 273.15 (Kharaka and Mariner, 1989).

fNa-Li, T = 1000 / [log(Na/Li) + 0.389] - 273.15 (Fouillac and Michard, 1981).

g Na-Ca, T =1096.7 / [3.08 - log(Na/Ca'?)] - 273.15 (Tonani, 1980).

h K-Ca, T=1930/[3.861 - log(K/Ca'"?)] - 273.15 (Tonani, 1980).
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i Na-K-Ca, T = 1647 / [log(Na/K) +1/3log(Ca'?/Na)+ 2.24] - 273.15 (Fournier and
Truesdell, 1973).

j Quartz, no steam loss, T = 1309 / [5.19 - log(SiOz2)] - 273.15 (Fournier, 1977).

k Quartz, maximum steam loss, T = 1522/ [5.75 - 1og(Si0O2)] - 273.15 (Fournier, 1977).

1 Chalcedony, T = 1032 /[4.78 - 1og(S102)] - 273.15 (Fournier, 1977).
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Part S4:

Videos:

Video. 1 Seismic precursor anomaly of HS14 geothermal fluid. See Supporting
Information Video. 1.

Video. 2 Post-earthquake anomaly of HS04 geothermal fluid. See Supporting

Information Video. 2.
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