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F=5 Alteration of tuff breccia
B Dacitic flows (Quaternary)

Kaolinized alteration zone
¥3& Lahar (Quaternary) O Hot spring
E=3 old terraces (Quaternary) —— Major fault
(= Red marl and sandstone (Pliocene)

53 Reddish sandstone (Dorud Formation) (Permian)
[ Andesitic and Basaltic flows (Quaternary) ] Trachytic lava (Quaternary)

== Travertine (Quaternary)

E== Dark limestone (Ruteh Formation) (Permian) Tuffaceous shale and conglomerate
Residential area
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m»m.ue_a Station | TDS | Elev | FR T |pH| Na* | K* | Ca? | Mg? | Cr | SO;* | HCO, Li B Rb Cs | Hg | As | CBE
mg/ll | (m) | (Vmin) | (°C) mg/l | mgl | mgl mg/l mg/l | mg/l mg/l ppb ppb ppb ppb | ppb | ppb

ss1 Bushdi | 701 | 1800 | 15 1| 7 |ss06| 14 120 | 2308 | 638 | 148 | 360 388 778 | 119 | 172 | 14 | - | 524
ss2 Bushdi | 692 | 1800 1 155 | 7.1 | 8506 | 14 10 | 2308 | 709 | 134 | 39 194 | 1081 | 179 | 770 5 - | 1el
$s3 Bushdi | 6250 | 1790 | 300 | 62 | 7.1 | 1908 | 269 | 140 | 3159 | 3013 | 278 | 1220 | 9717 | 23782 | 3162 | 3322 | 02 - | 53
Ss4 Bushdi | 6316 | 1804 5 77 | 73 | 2207 | 265 | sa1 | 3159 | 2907 | 129 | 1830 | 5691 | 24863 | 3162 | 10366 | 0.5 - | 289
SS5 Bushdi | 4715 | 1801 | 60 50 | 7 | 1402 | 199 | 200 | 2673 | 2001 | 278 | 915 7635 | 19458 | 2393 | 2259 | 2.8 - | 009
SS6 Bushdi | 4729 | 1820 | 12 | 525 | 7 | 1586 | 218 | 180 | 2552 | 1985 | 235 | 1098 | 4234 | 20539 | 1538 | 2126 | 5 - | a4
87 Bushdi | 5900 | 1799 - 515 | 6.8 | 1816 | 273 | 1563 | 3524 | 2836 | 302 | 573 | 11799 | 33511 | 3418 - - - | o0s6
SS8 | Doshanjigh | 227 | 2000 | 80 13 | 741609 | 269 | 3206 | 4374 | 709 | 245 | 115 596 | 6053 | 94 | 199 1 - | 274
$S9 | Doshanjigh | 245 | 2000 8 12 | 72 | 1701 | 301 | 2805 | 4131 | 8863 | 134 | 128 580 799 | 598 | 3987 | s - | -0.09
$S10 lanjigh | 456 | 1801 | 50 40 | 65| 8506 | 938 | 6212 | 7.899 | 1205 | 2497 | 231 312 832 | 47.86 | 2658 | 0.6 - | -0.08
ss11 llanjigh | 6227 | 1800 | 50 4 [ 69| 1908 | 258 | 1202 | 2430 | 2907 | 297 | 1098 | 9717 | 24863 | 2734 | 2791 | 1.1 - | aas
ss12 lanjigh | 6446 | 1805 3 405 | 6.7 | 2000 | 258 | 1302 | 2430 | 2800 | 273 | 1220 | 5413 | 29187 | 2222 | 5714 | 0.5 - | g
SS13 | Garashiran | 761 | 1650 | 150 11| 72 101 | 328 | 1202 | 2016 | 2588 | 288 | 292 | 6524 | 497 | 401 15 1 - | s64
SS14 | Garashiran | 768 | 1650 5 11 | 659885 | 320 | 86.17 | 2673 | 2198 | 244 | 384 | 29.15 | 389 | 495 | 1993 | 0.5 -] s
$S15 | Garashiran | 6857 | 1650 | 50 44 | 7.1 ] 2000 | 179.8 | 1903 | 4374 | 2304 | 1296 | 1708 | 6941 | 19458 | 1794 | 1594 | 1 - | 678
S$S16 | Garashiran | 7006 | 1650 3 415 | 67 | 2092 | 1759 | 1903 | 42.53 | 2091 | 1056 | 1586 | 3886 | 20539 | 1196 | 3189 | 5 - | o074
$$17 | Gaynatja | - | 1710 - 69 | 68| 1920 | 240 | 1383 | 1949 - - - 14066 | 26316 | 3217 - - | 446 | -
Ss18 Gaynaja | - | 1705 - 55 | 7.0 1929 | 242 | 1053 | 1971 | 28.11 | 46 - 14265 | 26470 | 3316 - - | 3993 | -
SS19 Gaynaja | - | 1705 - 49 | 68| 1912 | 243 | 3752 | 1971 | 28.03 | 46 - 14203 | 26884 | 3346 - - | a5 |-
$820 Gaynaja | - | 1697 - 65 | 7 | 1921 | 243 | 1494 | 19.84 - - - 13970 | 26604 | 3299 - - | 3820 ] -
ss21 Gaynarja | - | 1694 - 53 | 7.0 | 1934 | 242 | 2733 | 19.09 - - - 14223 | 26693 | 3324 - - | 4033 | -
ss22 Sagizchi | 835 | 1600 | 70 12 | 65| 119 | 1016 | 1202 | 2673 | 6381 | 268 | 372 117 605 | 47.86 | 3455 | 08 - | oe8
$$23 Sagizchi | 885 | 1600 | 26 | 13.5 | 6.8 | 124 | 1212 | 1242 | 2795 | 7799 | 259 | 433 | 6316 | 399 | 495 | 598 | 05 - | a7
$S24 Sagizehi | 6394 | 1600 | 50 40 | 64| 1908 | 230 | 2404 | 6197 | 2588 | s28 | 1281 | 8320 | 23782 | 2307 | 1727 | 1.1 - 0.5
$S25 Sagizchi | 6474 | 1600 | 10 | 40.5 | 6.5 | 2092 | 269 | 22044 | 59.54 | 2481 | 1056 | 1586 | 4719 | 28106 | 1538 | 1594 | 5 - | 176
$S26 Sagizehi | 5866 | 1600 | 300 | 28 | 65 | 1609 | 230 | 260.5 | 5833 | 2198 | 528 | 1525 | 7635 | 20539 | 940 | 1461 | 1 - | 223
$s27 Sagizchi | 5605 | 1600 | 10 2 | 66| 181 | 218 | 2204 | 5225 | 2198 | 461 | 1342 | 4095 | 23782 | 1282 | 1329 | 5 - -
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Abstract

The geothermal field at the south of Mount Sabalan is a part of the geothermal system of the Sabalan volcano region wherein manifestations of
young volcanic activities including hot springs and surficial steams are observable. The surficial hydrothermal fluids in this area show maximum
temperature of 77°C, pH range of 6.4-7.4, and maximum TDS values of 7006 mg/l. Generally, these waters are divided compositionally into
two groups. The first are mainly Na-Cl waters while the second are chiefly Ca-Na-HCO, waters. The rare and heavy elements in these fluids
are principally boron, lithium, rubidium, cesium, arsenic, and mercury whose maximum abundances are 33511, 14265, 3418, 10366, and 5
ppb, respectively. Considering the lithologic units in the area, vast hydrothermal fluid activities, and wide-spread alteration zones, boron-
bearing minerals were regarded to be as the major sources of this element, which was leached and transported by geothermal fluids. Boron
concentration in these fluids is controlled in part by fixation in clay minerals. Further considerations in geochemical behavior of the rare and
heavy elements in this geothermal field demonstrated that lithium and rubidium were absorbed by quartz and clay minerals, respectively at
temperatures <300°C, and also Cl- ion played a main role for transportation of mercury. Although the concentration values of B, Hg, As, and
Li in the geothermal fluids of the studied area are not high enough to warrant the potential economic mineralization for these elements, the
presence of these elements in these hot waters was recognized to be very consequential from two environmental respects; firstly because these
geothermal waters are being directly used for swimming and bathing in the area, and secondly they may act as hazardous pollutant sources

when mixed with the underground and drinking waters.
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