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FEEOXEMNICKWN 3NAYAJ CEPUEHTUNNTAY ®POPMUPABY
CACTABA TEPMAJIHE BOJE NOPHE TPEMNYE
(OKOJTIMHA HAYKA, CPBUJIA)

of

OamwaHa MpoTtuha*, Bojucnasa Tomuha** u
CnahaHa TumoTujesmnha*

TepmanHa Boga lNopwe Tpenue je HC03M§,Ca Tuna, y Kojoj je noBMWEeHa KOHLEeHTpayuja M j>+cneym-
(hnyHOr 3Hauewa. Mpobnem nopekna M j2+y BOAU PELLEH je Y pajy Kpo3 reoxeMumjcke TepMOAUHAMUYKe Npopa-
4yyHe MHTepakuuje Boga-cTeHa. MNpopayyHun cy nokasanu ja ce marHesmjymom Boga oborahyje cduntpayunjom
KpO3 CEeprneHTUHMTE, OAHOCHO fla CepneHTUHNTU NpeAcTaB/bajy NoBnaTHY Gapujepy XMApPOreonollke CTPYKType
Fopwe Tpenuye. fla 6u ce 3axBaTune TOMAuje TepMmanHe BoAe, MOTPe6HO je OyWMUTM KpO3 OBY MOBMATHY
6apujepy.

K/byyHe peun: TepmanHa BoAa, MarHesujym, reoxemuja, CepneHTUHUTN, Xuaponusa cunukara, Fopwa Tpenua,
Yayak. Cpbuja.

yYBOA4

Y 6awu Nopwa Tpenya Kog Yauka BplweHa cy 40 caja pasinuumta XMaporeosoLwka
ncTpaxuneamwa. Y OKBUPY TUX UCTpaxKmBakwa U3OYLIEHO je BULLIE UCTPAXKHUX OYLIOTUHA,
04 Kojux Hajaybrba fo 134 w fy6buHe (Torwce, 1986; Pro(tc, 1995). bywekre je BpLIEHO
Kpo3 (hiNlIHe ropkhOKpeLHe Hacnare, 40 NOAWHe NpeAcTaB/beHe cepneHTnHUTMMa. Cma-
Tpano ce, HauMme, ja je punTpaynja TepmanHe BoAe BesaHa 3a oapefeHe TEKTOHU3MpPaHe
30He y (hnnwy, fOK je CEpNneHTUHUT NOAUHCKN U30NaTop.

MehyTuM, XemMun3aM TepMasHe BOfeE je BaXXHa MHAMKaLMja XMAPOreonoWwKnxX ofHoca
y [aTOM TepeHy, a Ha KOjy ce y paHujuM ucTpaxusawuma Huje obpahana noTtpebHa
naxtwa. OBa MHAMKaLWja HECYMHUBO MOXe NpaBW/iHWje Aa yCMepu Jarba XMAPOreosnolL-
Ka ucTpaxusarwa. VcTuHa, 6pOjHM MCTpakmBayum, Ha OCHOBY MCMNUTNBawa Xemujckor
cactaBa TepmanHe Boge (Ar8enljeYlc, 1969; Ar8enljeY1C 1 TeolloYic, 1969; C 1c
1 Kakoceyjc, 1971), nokywanu cy ja npoTymaye nNopekso oBe BOAE UCTUYYhN BaXXHOCT
cajpXaja HeKOr Off XeMMWjCKUX efieMeHaTa, YriiaBHoOM 3anocTas/bajyhu 3Hadvaj npeosna-
fyjyher KaTjoHCKOr cactaBa. A ynpaBo Taj cacTaB 6u Tpeb6ano Hajnpe pasMoTpuTtun. Y
npuaor ToMe cy W pesyntatu XUApoAUMHAMUYKUX UCNUTUBAHA U3BPLUEHUX TOKOM 1996.
roguMHe y ekcnnoatayunoHom 6yHapy 1B-1/90.

*"IeonHcTUTYT",PoBuCcka 12,11 000 beorpag.
**Pynapcko-reonowWwkmn akyntet YHusepsuteTta y beorpagy, hywwnHa 7,11 000 Beorpag.



CACTAB TEPMAJIHE BOJE

TepmanHa Boga je HCO03M§,Ca Tuna, ykynHe MuHepanusaumje 0.52 8/1, pH-7.5
(Pronc. 1995). ¥ racHom cactaBy upeosnahyje a3oT. Cagpxaj rnaBHHX KOMMOHeHaTa y
BOAM MpuUKasaH je y Tabenmn 1

Tabena 1. FnaBHe KOMMNOHEHTE TepManHe Boje
TaMe 1. MaT coTtponenh oJ lhertal \yaler

cafipXnj komnoHeHTe (cou(eM ol cornponeM)

KaTjoHun (c«{Jon&j Twol/l anjoHu (aTonH) wiod/s1
N3’ 10,0 (143 HCO,- 385,0 6,31
K* 13 0,03 cr 10,0 048
Ca* 26,0 0,65 coz 0,0 0,00
M 61.0 2.50 80 &- 8.0 0,08

Cagpxajn Pe2+ Al3tn 8102, 6yayhn ga nako nognexy rpewum 360r Ha4nHa y3nmamwa
y30paka BOAe, YCBOjeHM Cy nMpema pe3ynTatumMa MHOrMX aHanvM3a HaBegeHUX Yy AOKYMEH-
ToBaHUM MoHOrpagujama (Mnwuh, 1977; MaH renmnh wn gp., 1996). Cagpxaj Pe2+ nsHocu
0,0021 wrol/1. Cagpxaj Al%op 0,0018 TT01/1, KopuwheH je y CBOjCTBY aKTUBHOCTU OBOT
efleMeHTa, C 063MpOM Ha caMo [4Be peaKuuje rge je Ta akTUBHOCT 3acTyn/beHa (10m 11y
Tabenn 2). YcBojeHH cagpxaj 8102 [hakTnukyu 81(OH)3] m3Hock 0,299 1101/1, Maga Heke
aHanmse nokasyjy cagpxaj u npeko 0,40 TTol/1. Ctora je BpegHocT og 0,299 TT01/1, KO-
puwheHa y npopavyyHy akTuBHocTn H43J04.

TepmanHH n3sopu y 6arbn 6MNM cy yKynHe n3gawHocTn oko 20 18, TemnepaType BoO-
fe fo 31°C. KacHHje cy M3BOpM KanTupaHu NANTKMM coHpama, a 1990. roguHe ypaheH je u
ekcnnoaTaumoHu 6yHap 1B-1/90, Kojum je omoryheuna ekcnnoaTaumja Bofe v npeko 201/8.

FTEOXEMNICKA PASMATPABA

Y uwby npoBepe NpeTnocTaBke ga ce TepmanHa Boga oborahyje joHoMm M82 npwu
hunTpaunjn Kpo3 cepneHTUHNTE, U3BPLLEH je MPOpaYyH UHTepakKunje BoAa - MUHepan 3a
BMLIE MUHepaTHWX MaTepuja Koje Cy NoTeHUujanHO HecTabunHe. OBM NpopayvyyHu mory
Ce BPWMTU Ha pasnMunMTe HauyuMHe, a OBAe je u3labpaH MOAen napuujanHe paBHOTEXe, y
KOMe Ce KOHCTaHTa paBHOTeXe npopayyHasa npeko 'mbcose cnobogHe eHepruje (Lpu-
Bep, 1985):

anof=5>0"-5>0°T
AAO" =-5,71108Kr

-AC"
108Kr =-
571

rae je AO°p- cnobogHa eHepruja peakuynje npoaykta, a AO°ma- cnobogHa eHepruja no-
nasHMx MaTepuja. BpegHocTu cnobogHe eHepruje peakuunje 3a nojeguHe KOMMOHEHTe
pasnuunTo cy Aate y npupydHuuymma. OBae cy HajBuwle kopuwheHn nogauun 3BepeBa
(1982).



Peakuuje pasnarawa MuHepana Koju cagpxe marHesumjym (kapb6oHatu, ONIMBUH, MNu-
pOKCeHU, aMm(pnUBOAN 1 NNCKYHU), KaO U BPEAHOCTU HPOpayyHaTe KOHCTaHTe paBHOTEXE,
jatun cy y Tabenm 2.

Tabena 2. XeMujcKe peakuuje pacTBapara 1 Xxmaponuse
TaMe 2. Cherwca! reacHon6 o™ cHasokllon anA hy<1roly818 ol wweral

p.6. Peskumja
(NO.) (Hcac(jon) " K,
1 Marnesut (ManesMle) M 8C0 3= m82+Hco3P -7
2. [onomuT Llolorwic) CaMACO, = Ca2+M§2+2C0%" -15,4
3. ®opcTeput (Poklenle) M§B104+4H* = 2M8M H 48104 289
4. CepneHTuH (8erpeniile) M§B1D 50H )4+6H* = 3M82M 2H 48104+H ,0 316
5. [Ovnoncua (Owpalb) CaM881D 6+4H*+2HD = CaM M §2+2H48104 22.8
6. Encratut (En8lahle) M§81206+4H +2H,0 = 2M82-+2H48104 225
7. XunepcreH (HypTk/benel PeMe81D 6+4H*+2HD = Pe2+M)>2+2H48104 18,9
8 Autodunut (An(hophyllile) M8781022(0H)2+14H*+8HD = 7M82*+8H48104 68,2
9. TpemonuT (Tretollle) CarM &6U0 O H)" 14H*+8HD = 2Ca2+5 Mj>2:+8H48104 59,0
10.  ®nororarr (Phlo§opWe) KM 83A18130 I(OH)2+7TH*+3H20=K*+3Me2*+A1(OH)3+3H48104  24.7
11 Mijj xnopur (M§-cMonle) M &A1B130OH)8LLUH* = 5Mjj2+2A1(0OH)3+3H48K)4 336

Y CBOjCTBY KpMTEpPHjyMa arpecMBHOCTU TepManue BOAe Mpema NeTporeHMM MHHepanu-
Ma, Kopun/beH je MHAEKC paBHOTEeXe, 04HOCHO arpecuBHocTh (Kcec! & 6Gpycher, 1984):

I = 108 ((J/K,) = 108 0 - 108 K,

rae je p - KONMYHUK peakyuje aaTty Tabenu 3. JoHcKa cuna Boge usHocu 0,01. Ha ocHoBy
0Be BPEAHOCTM MpopayyHaTu cy KoeduUMjeHTW aKTUBHOCTU joHa, a 3aTWM BPeAHOCTW
MONapHMUX KOHUEHTpauuja u3 Tabene 1 npeBefeHe Yy aKTUBHOCTM U KopuwheHe y npo-
pauyHy uHzekca l.

Ta6ena 3. MpopayyH NHAEKCA arPeCMBHOCTM
TaMe 3. Calculalon ol nonemlUhnut Tclex |

Bpo) peakunje T Taoene 2 Konnunuk pentnje 0 1
(NoO. ol reaclk>n I'rot Tahk- 2) ((HoHenT ol reacium 0)
L M2 11C0.2 1 -0.08
2 [Ca2] MVIK?1 FCOM2 -0,87
3 [Ma242 [H4B104L /|H*T -7,95
4. [Ma213 [H810J2/[11 16 -1,92
5 [Ca2l [Ma2d [H4B10412 /TH*T -5.76
6. [Ma292 [H..81032 /[H*]n -5.06
7. [Pe2q [Ma2] [HB1042 /[H*T -4.38
8. [M«2T [H4Bj0 4 /[H*T4 -10.7
9. [Ca212 [Mg2T [H.810.18/[H*14 -2,68
10. [K1 [Ma2]3 [HB1043/[H*T 5.40
1 [Mg2*r [H48L0413 [AL(OH),I /LLI*I® 17,0

BpeaHocTh uHaekca | y pacnoHy of 0,25 y3eTe Cy Kao MoKasaTe/b PaBHOTEXHOT
CTaka y napuujaHOM cucCTeMy, OK NO3UTUBHE BpefHOCTU UHAeKca (>0,25) yKasyjy fa ce



pasmaTpaHu npoLlec ca rneguiwTa napumnjanHe paBHoTexe He ofBuja. LcTo Tako, cyBuLle
BMCOKe HeraTuBHe BPELHOCTW WHAEKCa UCK/bYYYjy faTe npouece Kao noTeHuujanHe y
TUM cucTeMuMa ycneq cnabe pacTBOp/bUBOCTU pasmaTpaHe ase.

M3 Tabene 3 eBUAEHTHO je fa HpeoBnahyjy BUCOKe HeraTMBHe BpPefHOCTM MHAEKCa,
penpeseHTyjyhn Tako CTabUNIHOCT MarHe3ujCKMX CUNMKaTa y OfHOCY Ha [iefioBawe Tep-
MasiHe Boje.

MehyTuM, NOTpe6HO je MaTK y BUAY fa je NpopayvyH BPLUEH npema Temnepatypu Boje
of 31°C, ogHOCHO TemmnepaTypu BOAe KOja ce nojaB/byje Ha M3Bopy. Ta TemnepaTypa je cBa-
Kako Beha y fy6/b/M filefoBMMa XMAPOreooLWKe CTPYKType, a npema npopavyyHuma oHa fo-
cTmke 100°C. Ca nopacTom TemnepaType, CMakyje ce pacTBOP/bMBOCT KapboHaTa, na peak-
umje 1 n 2 He 6v 6une of 3Havaja, LOK pacTBOP/bMBOCT MarHe3njCKUX CUAMKata pacTe, Kako
je yTBpheHo y ApyrumM reotepmanHum nogpyyjumay ceety (O pusep, 1985;K.eecl & 5py-
cher, 1984). BpegHocT 108 Kr3a f0n0MuWT, Ha NpuMep, cMawyje ce npu 100°C 3a oko 8 nora-
puTaMCKMX jeanHuLa, a 3a cepneHTUH (Xpu3oTun) nosehaBa ce MPeKo 2 fioraputaMcke jegu-
Huue. To 3Haum fga 6w npouec XMAPonau3e CepneHTUHUTA y Ay6/buM LenoBuma TepeHa, npu
MOBWLLIEHO] TemnepaTypu TepmanHe Bofe MOrao 6uTu rnaBHu npouec o6orahmBara 6akbCKe
TepMasnHe Boje joHOM M82+ Henrro mare n3paxeHa jecte xugaponusa amgubona, penpeseH-
TOBaHWX y Tabenn 3 TpemMonMToOM. [ipyrum peyuma, onpaBaHO ce MOXe NPeTnocTaBUTH fda
ce TepmanHa Bofa, kpehyhu ce n3 gy6/bMx fenoBa TepeHa Ka MOBPLUMHU TepeHa, huntpupa
nykKoTMHama (pacefom) Kpo3 cepneHTUHUTCKY Macy. O6orahuBake Boge joHOM M82+He 61
MOT/10 [ja Ce MU3BPLIMN YKONNKO 61 CEpneHTUHUTU NpeacTas/bain NOANHCKN XUAPOTreonoLWwKu
nsonatop, ¢ 063Mpom f[a je 3a HaBefeHW NpoLec XMAponM3e NoTpedaH N BPEMEHCKU AYXWU
KOHTaKT BOZa - CTeHa W BUlla TemnepaTypa BOLE Of OHe KOja je peructpoeaHa Y BOAU
(hNuLWHe Hacnare u3Hag cepneHTUHUTA.

[a je npeTxogHa npeTnocTaBka onpasjaHa, MOTBPAUAN Cy pe3ynTaT¥ XUAPOAUHa-
MWUUYKUX UCHUTMBaa n3BpweHux 1996. roguHe y 6yHapy 1B-1/90. EkcnnoatayuoHu 6y-
Hap je ay6uHe 30 w, 6yweH Kpo3 MAMWHY Hacnary fo aybuHe oko 15 7, a gy6/be Kpo3
ceprneHTUHUTe. XnApogMHaMMuKa UCNUTUBA/bA Cy NMOKa3ana fa je LOTOK TepMmaniHe Bofje
YrNaBHOM y MHTepBasy cepneHTUMUTA, Aa ce AOTOK BoAe noBehaBa ca mopacTom fybuHe
6yHapa. MNpaxmwerwe TepMmanHe BOJe je HECYMbUBO AyX Beher paceja Koju npeceua cep-
NEHTUHCKY Macy. OBaj pacef ce Hanasu y HenocpefHoj 61M3NHKN ekcnnoatauMoHor 6yHa-
pa, rae je nsamehy gBe nctpaxHe 6ywotuHe (Ha mefjycobHOM pacTojakby of 48 T) yTephe-
Ha AeHuBenaumnja nosplwnHe cepneHTUHUTA o4 80 T. CeprneHTUHUTKU, Npema TOME, 04u-
rnegHo npejcrtas/bajy NoBAaTHY Gapujepy Yy XUAPOreonowKoj cTpyKTypu Fopte Tpenye.

3AK/bYYAK

Fe0XeMUjCKN TepMOAMHAMMYKU MpopavyyHuM oborahmeaka TepMmanHe Bofe [ophe
Tpenye joHOM M82+uHauLmMpajy Aa ce To ob6orahuBake BpLIM KPO3 NpoLEC XUAPOANTUY-
KOT pa3naraka CepneHTunuTa, NnocebHo y ycnosnma Behux aybuHa rae je n remnepatypa
TepMasiHe Bofe Bula. TO 3uMauu fa ce hunTpaymja TepmanHe BOAE BPLIM LYX MYKOTUHA
M pacefa Kpo3 CepneHTUHUTCKY Macy, Tj. fa CepMeHTUHUTMW NpeLCTaB/bajy NOBNATHY XuUA-
poreonol Ky 6apujepy TepmanHum sogama. flasba XUAporeonowka ncTpaxuearwa, y Lu-
/by 3axBaTakwa TONAMjUX TepManHuX BoAa, NOTpe6HO 6U O6UNO yCMEpPUTU Ha Byluewe uc-
TPaXXHUX OYLWOTNHA KPO3 CEpPNEHTUHNTE A0 FNaBHOT akBuUdepa UCNOA CepneHTUHUTA.
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GEOCHEMICAL IMPORTANCE OF SERPENTINITES INFLUENCING
COMPOSITION OF GORNJA TREPCA THERMAL WATER
NEAR CACAK (SERBIA)

by
Damnjan Protic*, Vojislav Tonne"* and Sladjan Timotijevic*

The Gomja Trepca thermal water with increased Mg is of HC03Mg,Ca type. The problem of ori-
gin of Mg2*in water has been solved in this work by use of geochemical thermodynamical calculations of
the water-rock interaction. The calculation shows that water has been enriched in magnesium by filtration
trough serpentinites or that serpentinites represent the roof barrier of the Gomja Trepca hydrogeological
structure respectively. It is necessary this roof barrier to be drilled in aim the warmer thermal water to be
captured.

Key words: thermal water, magnesium, geochemistry serpentinites, hydrolysis of silicates, Gomja Trepca,
Cacak, Serbia.

INTRODUCTION

The Gomja Trepca spa was subject to date of various hydrogeological researches,
including several exploratory drillings, the deepest one penetrating to 134 m (Tomic,
1986; Protic, 1995). The boreholes were drilled throughout Upper Cretaceous flysch
sediments reaching serpentinites in the floor. It has been considered the thermal water
filtration to be related to certain tectonized zones in flysch, with the footwall serpentinites
as isolating rock unit.

However, the chemism of thermal water is an important indication of hydrogeologi-
cal relations in the field itself, which was not focussed in former investigations, not at-
tracting necessary attention. This indication certainly could direct in a better way the fur-
ther hydrogeological exploration. In reality, numerous investigators (Arsenijevic, 1969;
Arsenijevic & Teofilovic, 1969; Ciric & Rakocevic, 1971) attempted to decipher

Geoinstitute, Rovinjska 12, 11000 Belgrade.
University of Belgrade, Faculty of Mining and Geology, Djusina 7, 11000 Belgrade.



origin of thermal water on the basis of its chemical composition, emphasizing importance
of grades of some chemical element, generally neglecting the importance of predominant
cation composition, which was just to be considered in the first place. In favor of this
statement are also the results of hydrodynamic investigations performed during 1996 in
the exploitation well 1B-1/90.

COMPOSITION OF THERMAL WATER

The thermal water is of HC03Mg, Ca type, exhibiting total mineralization of 0.52 g/,
pH - 7.5 (Protic, 1995). In the gas composition the nitrogen is predominant. Composi-
tion of principal constituents in water is presented in Table 1.

Contents of Fe2; Al3+and Si02 which easily appear to be erroneous due to the wrong
water sampling, have been adopted from numerous analyses presented in documented mono-
graphs (llic. 1977; Pantelie et al., 1996). Content of Fe2+is 0.0021 mmol/1; content of
Al3+ is 0.0018 mmol/l, used to represent its activity with regard to only two reactions
(Nos 10 and 11 in Table 2). The adopted Si02 grade (actually Si(OH)3") is 0.299 mmol/1,
although some analyses show contents even more than 0.40 mmol/l. The first value
(0.299 mmol/1) was thus used in the calculation of H4Si04 activity.

The total yield of thermal sources of the spa was around 20 1/s, temperature of wa-
ter is to 31°C. Sources were later capped by shallow sounds and in 1990 the exploitation
well 1B-1/90 was built in, which enabled the water exploitation over 20 1/s as well.

GEOCHEMICAL ASPECTS

In aim to check speculations that thermal water has been enriched in the Mg2+ ion
during filtration throughout serpentinites, a calculation of the water-mineral interaction
was done with several potentially instable mineral materials. These computations could be
performed in various manner, and here has bee chosed the model of partial equilibrium,
where the equilibrium constant is calculated by use of Gibbs'es free energy (Driver,
1985):

AG° =-571log K

where AG°pr is free energy of the product reaction, and AG°mmis free energy of initial
materials. Values of the free reaction energy for individual components are variably pre-
sented in manuals. Here are mostly used data of Zverev (1982).

The destruction reactions of minerals containing magnesium (carbonates, olivine, py-
roxenes. amphiboles and micas), as well as values of the calculated equilibrium constant,
are given in Table 2.



As for nonequilibrium criteria of thermal water versus petrogenetic minerals, the in-
dex of equilibrium or nonequilibrium respectively has been used (Reed & Spycher.
1984):

I = log (Q/Kr) = log Q - log Kr

where Q is the reaction quotient given in Table 3. The ionic strength of water is 0.01.
On the basis of this value coefficients of ionic activity have been calculated, and then
values of molar concentrations from Table 1 were converted into activities and used in
calculations of index 1

Values of index | ranging from +0.25 are used as indicator of the equilibrium state
in the partial system, whereas the positive index values (>0.25) have pointed out that the
considered process from the point of view of partial equilibrium has not been enrolled. In
the same way the extremely negative index values have disconnected given processes as
potential ones in these systems due to the poor solubility of the considered phase.

From Table 3 it is evident that the high negative index values are prevalent, thus
representing stability of magnesian silicates related to the thermal water activity.

However, one should bear in mind that the calculation was done according to water
temperature of 31°C or the water temperature measured at the source. This temperature is
certainly higher in deeper parts of the hydrogeological structure, and according to com-
putations it reaches 100°C. Following the temperature increasing, the carbonate solubility
decreases, and reactions 1 and 2 would not be important, whereas solubility of magnesian
silicates increases, as it has been established in other world geothermal districts (Driver.
1985; Read & Spycher, 1984). The log Kr value for dolomite, for example, decreases
at temperature 100°C for around 8 logarithmic units, and for serpentine (chrysotile) it in-
creases for over 2 logarithmic units. That means that process of the serpentinite hydro-
lysis in deeper parts of the field, at higher temperature of thermal water, could be the
chief of the spa thermal water enrichment with the Mg2+ ion. In some lesser degree is
expressed the hydrolysis of amphibole, represented in Tabel 3 by tremolite. In other
words, it is windicated to suppose that thermal water, rising from the depth to the surf-
ace, has been filtered through fissures (fault) in the serpentinite mass. Enrichment of
water by the Mg2+ ion could not be evaluated if serpentinites would represented the
footwall hydrogeological isolating rock, taking into consideration that the mentioned
hydrolysis process need longer span of time for the water-rock contact and the water
temperature higher than this one registered in water from the flysch deposit overlying
serpentinite.

Results of hydrodynamic investigations executed in 1996 in the well 1B-1/90 have
confirmed the previously presented assumption. The exploitation well 1B-1/90 was drilled
through the flysch deposits to the depth of about 15 m, and more through serpentinites.
The hydrodynamic tests have shown that the influx of thermal water generally appeares in
the serpentinite interval and that the water influx has augmented to the depth. The ther-
mal water discharge undouptedly occurs along the bigger fault cutting the serpentinite
mass. This fault occurs in the direct vicinity of the exploatation well, located between



Iwo exploratory boreholes (distanced at 48 m), where the difference in depth of serpenti-
nite level of 80 m has been found. Serpentinites - accordingly - evidently represent the
floor barrier in the Gomja Trepca hydrogeological structure.

CONCLUSION

The geochemical thermodynamic calculations have indicated that enrichment of the
Gomja Trepca thermal water with Mg2+ ion has been done throughout of process of the
serpentinite hydro]ithic decomposition, particularly in conditions of higher depth, where
the thermal water temperature is higher. That means the filtration of thermal water tempe-
rature is higher. That means the filtration of thermal water occurs along both fissures and
fault throughout the serpentinite mass, i.e. that serpentinites represent the floor hydrogeo-
logical barrier for thermal water. Further hydrogeological investigations for capturing
warmer thermal waters are necessary to direct the exploratory boreholes throughout ser-
pentinites to reach the chief aquifer beneath this rock unit.

Translated by A. Antonovic
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