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AZIOMNOIHZH TQN OEPMQN NMHIr2N ZOYAANTA, NOMOY KAPAITZAZ

Nékkag E.Y, Aoyoc E., ToloUpag B.2, @soxdapng A1
Navemorriuio ABnvav, Tunua MewAoyiag kar MewnepiBdAAovToc
2IvoTiIToUTO TEWAOYIKWV Kal METAAAEUTIKWY Epsuvadv

NepiAnyn

ZTnv napouca epyacia MPeEAETWVTAI O MNYEG ZouAavTd nou PpiokovTal OTO VOWO
Kapditoag. O1 nnyéc avaBAUlouv o Téoospa kUpla onueia PECA and TIC WAMPMITIKEG
€vOIaOoTPWOEIC TOU PAUOXN TNG YEWTEKTOVIKNG €vOTNTAG TNG AUTIKNAG ©gooaliag. =Ta onueia
EKQOPTIONG TWV MNYWV OeV £XOUV Yivel Ta KATAAANAa £€pya uSpPOUACTEUONG HE ANOTEAETHA N
EKMETAAAEUQDT| TOUG va YiVETAl HE NPWTOYOVEG HEBODOUG Kal Ol CUVONKEG TWV AOUOMEVWYV dev
gival ol KaTaAANAeG. BAon Twv €MITONOU PETPROEWV KABWG KAl TWV USPOXNHIKOV availloewv
dlanioTwOnke OTI To vePO ival ePAPIANO PE gkeivo Tou ZpokoBou Kal gival and Ta kKaAuTepa
TNG Xwpag pag. MpokeiTal yia XapakTnpIoTIKEG aAKAAIKEG BepponnyEg.

THE EXPLOITATION OF THE SOULANTA THERMAL SPRINGS,
KARDITSA PREFECTURE

Lekkas E*, Logos E.%, Tsioumas V.2, Theocharis D.*
1University of Athens, Faculty of Geology and Geoenvironment
?Institute of Geology and Mineral Exploration

Abstract

In the present study the Soulanta springs located within the Karditsa Prefecture is
presented. The springs discharge at four main locations through the psammitic intercalations
within the flysch of Westrn Thessaly (nappe) geotectonic unit. At the discharge points of the
springs inefficient works of recovery system result into primitive exploitation methods and
inappropriate conditions of thermal bathing. Based on in situ measurements and
hydrochemical analysis it was concluded that the Soulanta water is similar to Smokovo
water and of the finest quality in Greece. It is typical example of alcalic thermal springs.

NAEEEIG KAEIBIG . EANGDA, voudg Kapditoag, Bepuég nnyEg, agionoinon.
Key words: Greece, Karditsa Prefecture, thermal springs, exploitation.

1. Eicaywyn

O1 nnyég Zoulavta BpiokovTal oTta Opia Twv nalaiwv KoivothTwv Andovoxwpiou Kai
BaBUAakou Tou vopoU Kapditoag. Mo CUYKEKPIPEVA N MEPIOXN TWV NNYWV BpiokeTal 2 XIA.
avaTtoAika Tou A.A. BaBUAakou, nepinou 4 XIA. Bopeia Tou A.A. Andovoxwpiou kal nepinou 30
XIA. voTia Tng Kapditoac. H nepiox TWV MNNy®V QVAKEl OTOV OPEIVO OYKO TWV VOTIWV
anoAn€ewv Twv Aypd@wv MNOU anoTeAEiTAl and €MIMEPOUC OPOCEIPEG, YEVIKAG dlelBuvaong
BBA-NNA, ol onoieg SiakdénTovTal anod andTopeg Xapadpeg.

EidIkOTEPA, n OTevr) Neploxn €vOIAPEPOVTOG KAl MIO CUYKEKPIYEVA Ol MNYEG ZouAavTa
BpiokovTal o€ UWONETPO anod 465 £wg 475 WETpa, oTn voTioavaToAlkn OxBn Tou Xeiddppou
PE€uaTog, nepinou €va XIAIOPETPO MpIV TN CUMBOAR Tou HE To pEua Tng Ay. Mapivag, kAadou
Tou MooyoBiTikou noTtapol. O xeipappog PEua €xel yevikn dieuBuvan NNA-BBA. 'Onwg 6a
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aimiohoynBei kalr ora endupeva Kepaiaia, €neidn To VeEPO eival €PAMPIANO HUE €KEIVO TOU
SHOKOBOU Kal Ynopei va BswpnBei wg £va and Ta KaAAiTepa TNG Xwpac, npénel va BeATiwBoUv
01 OUVBNKEG AoUOoNG TwV AOUOHEVWV.

O1 nnyEg €xouv QuaOIkn avapBAuon kal dev €xel yivel kapia evépyeia udpopdoTeuong. Ta
vEPA TWV MNywv XpnoigonoloUvTal yia AouTpoBepansia KAT®W anod npwTOYOVEC CUVONKEC.
Yndpyouv TpeIg AAKKOI OKENATHEVOI KE VAIAOV eVTOG TWV OMnoiwv ekTeAoUVTal ol AOUCEIG.

2. FrewAoyia

H eupUTepn nepioxn Twv nnywv Jopeital and aAnikoug kal PETAANIKoOUG YEWAOYIKOUG
oxnuatiopoug (Eik. 1).

2.1 MeTaAnikoi oxNuaTIouoi

MAgupika kopruata. AnotehoUvTal Kupiwg and AaTlneg, ouvnBwg acUvIeTeG 1 XaAapd
ouvdOedeEVEG PE auPwdN apyiho-nnASd. O1 AaTuneg kal n aupog kUpia NpogpyovTal anod Tov
WappiTn Tou eAUOXN Kai o apylAo-NnAOG anod Toug NnAITeG Tou GAUCYN.

MoTauieg avapabpuidec. AnmoTeAoUvTdl KUpiwG and TPOXHMAAOUG, KPOKAAEG Jdlapopwv
MeyeBwv, Aaupoucg kal apyiloug. O1 KpokAAeg npoépyxovtal and TOUG WAMMITEG Kal Ta
Kpokahonayn Tou QAUOXN, V@ UMNApXel HIKPOG aplBuog and avOpakikeG Kal NUPITIKEG. To
naxog ToUuG KUKaiveTal ano HePIKEG OeKADEC EKATOOTA £€WG Aiya METPA KAl ANAVTWVTAlI KUPIWG
OTIG 0X0eG TWV MOTAMWV Kadl TWV Xeldappwv ot didpopa uwodueTpa. To oToIXEio aAuTO
(PAvEPWVElI TOOO TIG HMETABOAEG TOU KAIHaTOoG 000 KAl Tn diagoponoinon OTIG OUVONKEG
anoBeong n kal 51aBpwaong autwv.

2.2 AAnikoi gxnuaTtioyoi

O pbévog aAnikdG oxNUATIoPOG Nou anavTarail gival o @AUOXNG TNG YEWTEKTOVIKNG EVOTNTAG
NG AuTikng ©gooaliag (ManavikoAdou & Aékkag, 1979; Aékkag 1991).

3TN otevi) aAAG Kal oTnv gupUTePN NEPIOXN EVOIAMEPOVTOG KUPIAPXEI TO WAHMITIKO WEAOG
0€ OX€0ON ME TO MNAITIKO, €EV® aNAvT@vTdl Kdl kpokahonayr. To MNAX0G TwV WAPHITIKOV
NAykwv Kupaiveralr and HePIKA €KATOOTA £wg Alya WETpa. MMpOKeITal yia aoBeCTITIKOUG
WAPMITEG KUPIWG XOVOOKOKKOUG APKETA CUMMNAYEIG ME XpWHA YKPIZo kKal ykpilonpdaoivo Kabwg
Kal @aid €wg avoikTogalo. Eival évTova TeKTOVIOUEVOI WE eniXpiopaTa Kuping and payyavio.
To @aivopevo NAxog Tou QAUCXN OTnV NepIoxXr unepPaivel KaTta noAU Ta 419 pETpa, ONwg
anodeikvUETal ano TIG dEIlYMATOANNTIKEG YEWTPNOEIG Nou €yivav anod 1o IFTME (SOETZ0Z, 1984).

3. TekTOVIKR - NEOTEKTOVIKN

H TekTOVIKN NAPANOPPWON TWV YEWAOYIK®OV OXNUATIOPWV €XEl NpayuaTonoinBei os dUo
MEYAAEC NePIOdOUC TNV AAMIKN KAl TNV JETAAMIKN ) VEOTEKTOVIKN.

Katd Tov AAMIKO OpOYEVETIKO KUKAO MapatnpouvTal MePICOOTEPEG TNG Miag
NAapaPopPWTIKEG (PACEIC, EVW OTO OUVOAO TOUG OAol oI aAmikAG nAIKiag oxnuaTiopoi €xouv
UnoaoTel TNV TEAEUTAIA NAPAPOPPWTIKA PACN TOU AAMIKOU OPOYEVETIKOU KUKAOU. MEVIKA OTO
oUVOAO TOUG, Ol AAMIKEG MAPAMOPPWTIKEG (PACEIC €kONAWVOVTAl HE NTUXEC O OIAPOPEC
KAIJaKeG napatnpnong, ME PNYHATOYOVO TEKTOVIOMO (KUPIiwG avaoTpopa prydata Kdal
AENIWOEIG) KAl YE ENWONOEIC.

Ztn OeUTepn nepiodo, nou eival yvwoTn ¢ Mertahnik 1 NeoTekTovikh (don
napapopPwaonG, KUpIapxei o Bpauaciyevig TekToviopog (pn&lyeveig {wveg, pnypara) Xwpig va
Aginel kal o NAaoTIkoU TUMNOU TEKTOVIONOG (AVOIKTEG MTUXEG).

EvTOG Tou @AUOXN anavtovTdl NTUXEG dIa@opwV €Id0®WV (KAEIOTEC, AVOIKTEG, KEKAIMEVEG,
I00KAIVEIG, kKAM). O1I afoveg nou peTpnBnkav €xouv dieuBuvoelg Kupiwg BA-NA kal kaTd
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deUTepo Aoyo BA-NA. H BUBIon Twv aEovwv kKupaiveTal and 0-25°BA, NA, BA kai NA.

Eival xapakTnploTiko 0TI n Unap&n noAA®v pnypdatwv — pnElyevov {wvawv oTn OTeVR aAAd
Kal otnv €upUTeEpPn neploxn evOIAPEPOVTOC €XEI AV AMOTEAECHA TOV KATAKEPUATIOHO TWV
YEWAOYIK®WV OXNMaTiop®v. O1 pn&iyeveic {WVEG NOU €niIKPATOUV €XOUV YEVIKEG OlEUBUVOEIG
BA-NA, A-A kai BA-NA.

MapaTtnpnBnke PeyaAog aplBudG SIaKAGCEWVY MOU YETPRAONKE O MNEVTE AVTINPOOWNEUTIKEG
0¢oeig (Eik. 1) kal dianioTwbnke OTI To NpwTelov oloTnua eival dietBuvong BA-NA, TO
deuTepelov ouoTnua sival dielbuvong BBA-NNA, To TpiTelov cuaTnua sival distbuvong ABA-
ANA, kal To unoAgmnopevo ouaTnpa ival dielBuvong BA-NA.

MapoucialeTal dlagoponoinan TNG (Opag MEYIOTNG KAIONG, nMou o@eiAeTal oTo OTI OfF
NOAAEG MEPINTWOEIG 01 SIAKAACEIG avTinpoownelUouv pnEioxiopoug. Mpenel va TovioTei OTI
TO0O ol dlIakAAoeIg 600 Kal 0 PNEIoXIOUOC anoTeAoUV onUavTikoUug NapdayovTeg oTn diakivnon
TOU UMOYEIOU VEPOU JeJOMEVNG TNG MIKPNG MNEPATOTNTAG TWV UMOYEIWV OTPWHATWY TOU

@AUoXN.
I N ool ——memma
_—
by ;
N— _ e v—
| \ ST e N S Y————— YNOMNHMA
-~ da \ § Li———— METAANIKO! ZXHMATIZMO!
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Eik. 1. lewAoyikoc x

4. YOpoyewAoyia.

apTnG TNG OTEVNG KAl TNG EUPUTEPNG MEPIOXNG TWV MNYWV.

H kivnon Tou unoyeiou vepoU €eAEYXETAl KUPIWC and TouG MPWTOYEVEIC MAPAYOVTEG,
dnAadn Tn @uon, Tn oloTacn Kal TNV 0WTEPIKN JIATAEN TWV NETPWHATWY KABWG €niong Kal

ano OeuTepoyeveiG napdyovteg OnAadn TIC QAOUVEXEIEG Ol

oxnuaTiopouc.

onoieg dIaKONTOUV  TOUG

Ano udpoAiBoAoyIkn anown Pnopei va yivel o akoAoubog diaxwpIouog:
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o [lAeupikd kopnuartd. MpoKeITal yia oxnUaTiono Pe udponeparoTnTa n onoia PETABAAAeTal
anoé Bgon ot Bgon, TOOO KaATAKOpuPa 000 Kal opilovTia, AOyw TNG avopoloysvoUg
ouoTaong Toug. ‘ETol oTIG B€0EIg NMou unepTepel 0 appwdng NNAGG n nepaToTnTa E€ival
OXETIKA MIKPR, €VW OTIG BE0EIC MOU MaApaTnPEiTal PEYAAn OUCOWPEUCN AATUNMV N
nepatdTNTa €ivalr PeydAn. =To OUVOAO TOU O OXNMATIOPOG napoucdiddel onuavTikn
udponepatoTnTa dIOTI unepTepoUV n AUMOG, MOU MPOEPXETAl and Tn didaBpwaon Tou
WappiTn Tou PAUOXN, KABWG Kal ol WYANMITIKEG AQTUNEG.

e [oTapiec avaBabuideg. MpokeiTal yia oxNUATIoONd Pe PpeyaAn udponepatdTnTa €€aiTiag Tng
oUOTAoNG ToU (KUPIWG TPOXHAAOUG, KPOKAAEG 31apOpwV peyeBwv, AUPoUG Kal apyiloug).

o  ®AUoXNG evoTnTag AuTIKNG Osooaliac. O oxnuaTIonNOG Tou PAUOXN BswpeiTal NpakTika
adlanépaTtog epooov dev napoucialovTal 0 AUTOV TEKTOVIKEG ACUVEXEIEG, Ol OMOIiEG va
31aKONTOUV TN GUVEXEIA TOU Kal va Npoadidouv 0€ auTov JEUTEPOYEVEG NOPWOEG.

ZTa apylAikd 1IZNPaTta n NnepPAToTNTa O YEVIKEG YPAMMES €ival MOAU HIKPR. =€ OTI apopd
OTOUG WAWMITEG, N NeEPATOTNTA ennpealeTal and Tnv Ta&ivounon Kai To oXANA TV KOKK®WV Kal
1I3laiTepa and To PBadud cupnayonoinong. Mo ouykekpigéva, cUPQwva pe BIBAIOYpa®Ika
0edopéva 0 OUVTEAEDTNG NEPATOTNTAG OE HEHNOVWUEVO deiypa wapuiTn Kupaivetar and k=10-4
- 10-5 m/sec kal yia HeEPOVwWHEVO deiypa apyilou k=10-6 - 10-9 m/sec (dnAadn
adiangparo).

SXETIKA HPE TO OUYKEKPIMEVO OXNMATIOHO TNG €UupUTEPNG NEPIOXNG Oa €xel OUVTEAEDTN
nepaTdTNTAG MoOU N TIUN Tou Ba WeTaBAAAETal Tonikd avdAloya e Tnv napoucdia waupitn n
apyilou — nnAitn i kpokaAonayoug.

Mpo6oBeTa, o NpocadiopIoUOG Tou OAIKOU Mopwdoug e€ival dpkeTd dUOKOAO va Yivel.
BiBAloypa@ika dedopéva Sivouv To 0AIKO NOPWIEG yia ToV WANKITN HE TINEC mM=5-30% Kal
yla Tnv dpyilo m=8-30%, evw TO €vePYO MOPWOEG YIa TOV WAMMITh 2-8% Kal yia TIg
apyiloug oxedov 0%.

TNV avwTEPw NePAToTNTa 6a npeEnel va OUVUNOAOYIOTEl N MeyaiAn augnon nou
napoucialeral OeUTEPOYEVWCG AOYW TWV MOAAWV TEKTOVIK@WV aACUVEXEIWV (DIAKAACEIC,
pn&lyeveig {wveg) nou undapxouv otnv nepioxn. Eivar a§loonueiwTo OTI o€ dIAQOPEG BETEIG
UNAPXEl KATAKEPMATIONOG TOU WaAWMiTn, O onoiog xavovrtag Tn OUVEKTIKOTNTA Tou,
OUMNEPIPEPETAl UDPOYEWAOYIKA 0av XovOpOKOKKN AUKOG.

3Tn MeAernBeioa nepioxry n kateioduon Twv UdATWV E€XEl AUECN OxEOn ME TNV
udponepaToTNTA TWV OXNHATIOH®V aAAG kal Tnv Tornoypagia Tou avayAugou. ‘ETol Ta
aTHOOMAIpIKG KATAKPNKVIoNaTa nou nNéETouV:

e >Ta NAeupikd KopruaTa, OTIG NOTAMIEG avaBadpideg kal oTra TUAPATa Tou QAUOXn, oTa
ornoia €XoUle KUPIa WANMITIKEG I KPOKAAOMNAYEIC EP@AVICEIG, €iTE anoppEouv enPpaveiaka
npog Ta xapnAdtepa onueia, €ite kateiodUouv OTO UNEDAPOG HEXP! VA CGUVAVTHOOUV
MIKPOTEPNG MEPATOTNTAG YEWAOYIKO OXNMATIONO Kal TOTE TO MEYAAUTEPO TUAMA TOUC
KIVeiTal napaAAnAa npog Tnv enipaveia auTn.

e 3Ta MEAN TOU O@AUOYXNn oTa onoia unepioxUel n ANAITIKA @Aaocn anoppéouv kupla
€NIPaveiaka Npog Ta XaunAdTepa Tonoypagika onueia.

And Ta OedopEva MOU UMNAPXOUV Vid TNV NepIoXn and YEWAOYIKO, TEKTOVIKO Kal
UdpoAIBoAOYIKO KABEOTWG Kal and TIG ENICTNHOVIKEG BewpnoeIG — andWel KukAo@opiag TOGo
TWV YEWOEPUIK®V NMNYWV 000 KAl yIa TNV NPOEAEUCN TWV BEPUONETAAAIKOV NNY®V CUVAYETAI
TO gupnépacpua oTi:

e Ta vepd nou kaTeiodUouv apou PTACOUV Ot KAMolo BABog anokTouv Beppokpaaia ikavn
woTe va diaAlouv Jiagopa aAata Tou GAUOYN N KAl AAAWV YEWAOYIKOV GXNHATIOU®V Mou
niéavov va ouvavTouv oTnV MopEia TOUG Kal OTn GUVEXEIQ OTNV avodikn Nopeia Toug AOyw
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TNG NiEoNG TWV AEPIWV PHETAPEPOUV TA 1OVTA OTNV ENIPAVEIQ.
e Ta vepd avépyovtal kal avaBAUlouv oTtnv enipaveia didueoou pnélyevolc Iwvng n
diacTaupwon pnElyevav {wvmv oTnV NepIoXn TWV NNYOV.

To BdBog nou Ba npénel va GpTAcOUV Ta KATEIGOUOVTA VEPA AapBavovTag unown HOvVo Tn
vewBepuikn Baduida unoAoyileTal 6TI npénel va sival nepinou 1.200 €wc 1.300 pétpa. AuTd
To PBdBog Bewpeital unepBoiikd oTnv napoloa nepinTwon kal AagBdvovrtag unown Tnv
Unapén avTioToIXIWV VEPOU - MANY®V HE TNV Meploxn ZHokoBou miBavoTepo Bewpsital n
Uunapén yewBeppikoU nediou, To onoio Bepuaivel To vepd 0 HIKPOTEPO BABOC.

5. Y3poxnueia.

O1 NNY€G ZouAavTad avaBAUlouv o UWOUETPO 465 €W 475 PETPWV PECA and WAPMITIKEG
€vOIQOTPWUOEIC MOU AVAKOUV OTO (PAUOXN TNG €voTnTag AUTIKNG ©gooaliag, o onoiog eival
€VTOVa TEKTOVIOUEVOG. € andaTaon 100 PETpa nepinou vOTIA TOU PETMMNOU TWV MNYWV UNAPXEI
nnyn Nou €ival oTa KTRUAaTa Tou Kupiou AVTWVOMNOUAOU O 0noiog €xel avopuUEEl kKal YEWTPNON.

Ta vepd Twv NNywv €Xouv QUOIKN avapAucn oe Téooepa kUPIa onueid, eve undapyel Kal
Mia deutepeliouca avaBAuon nNoAU KovTa oTn Mia kUpla n onoia Bewpeital eviaia We Tnv KUpIA.
2Ta onueia eKPOPTIONG TWV NNYWV dev €XOUV Yivel Ta avTioToixa €pya udpopdaTeuong Kai n
EKMETAAAEUQDT| TOUG YIVETAI JE NPWTOYOVEG OUVONKEG.

Eni TOMoOu npaypatonoimnénkav dApeca HETPNOEIG QUOIKWYV Kal XNHIKWV OTOIXEIWV OTIC
NNyeg Kal OTIG YEWTPNOEIS Kal npaypatonoindnke JdelypaTtoAnwia 0U3daTtog yia XNMIKEG
avaAuoelG.

Nivakag 1. duaikoxnuIka oTolxeia

] ] OE?HOK' ©&ppok. AywyipornTa Mapoxn AlappoEg
Mnyn/lFemTtpnon Ag€pog 'YdaTog Si 3/h oy
(o€ oC) (o€ 0C) (oe mSimens) | (oce m3/h) | napoxng %
111 17,6 33,3 280 1 20
n2 17,5 35,6 284
n3 19,8 35,7 289 2 25-30
n4 17,3 35,5 281 2,2 25
N AvtwvonouAou 20,2 19,2 471 0,18
Il (apTeoiavn) 15,6 22,6 293 1
r2 (apteciavn) 17,2 24,1 217 0,15
. 19.2 295 5,5
" AvTwvonouAou 20,2 ,
21.7* 247* 3 oTabepa*

*UETA ano avtiAnon dUo (2) wpwv.

AnoO Ta QUOIKOXNHIKA oToixeia BewpeiTal OTI N Nnyn <«AvTwvOonoulou» O&v AVNKEl OTO
oloTNUAa TwV BEPHOMETAAANIK®OV NNY®V ZouAavTd.

©a npénel va TovioTei OTI KATA TIG WETPAOEIC TwV NaApoxwv eneidn dev undapxel n
napapikpn udpopdacTeuon TV NNywv, NTav adlvaTtog o akpiBng unoAoyionog TnG napoxng.
O TiNEG nou divovTal €ival AuTEG MNOU MNPAYMATIKA METPABNKAV, €&V® Ol AnWAEIEG
unoAoyiobnkav Kat’ekTignon.
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H ouvoAikn napoxr Twv nnywv N1, N2, N3, N4 perpribnke ota 6,2 m3/h. YnoAoyileral oTI
n npayparikn napoxn €ivai 8,5 - 9 m3/h.

Ano Tnv agloAoynon Twv XNUIK®OV avaAloswyv npokunTel OTI ol KUpleg nnyeg M1, M2, N3,
M4 eyxouv Tov idI0 XNMIOMO Kkal ol yewTpnoelig Tou IFME 1, M2 napanAnocio. H pikpn
diagoponoinon TNG YEWTPNong Tou O. AvTwvOmouAou €xel gpunveuBei oe nponyoUUeEvo
KEPAAQIO. ZUVENW®G and Tn OUOXETION Kal HE TIG QPUOIKOXNMIKEG 0TABEPEG NpokUNTEl OTI TO
vepd Twv N1, M2, N3, N4 kar Ml, M2 npoépxeral anod To i3I0 UdPOPOPO OTPWHA Kal EXE
akoAoubBnoel Tnv idia unoyeia nopeia. MOavov To idlo va yiveral kal Je To TURKA Tou vepoU Tou
K. ©. AvTwvonoulou.

Mivakag 2. Xnuikeég avaAuoeig derlyudTwy vepou Twv lnywv kail Twv MEwTprRoswv

XiAlogToigodUvapa ava Airpo me/lit 8=25°C ZKkAnpornTa AeiKTNG
(mg/lit) neavng
KATIONTA ANIONTA E CaCOs punavong
SToIxgia T -35 | €
deiydaTog 5 |25|¢g| g s
Ca™ [ Mg™ | Na* K* | total | total | COs~ | HCOs a | SOs | NOs §_ < |3 a | NO2 | NH4
Z |°o|=|g
M1 0.06 | 0.02 | 2.60 | 0.02 | 2.70 | 2.80 | 2.44 | 0.02 | 0.10 [ 0.24 | 0.00 [ 950 | 285 4 | O | 4 |Apv | Apv
M2 0.06 | 0.02 | 2.60 | 0.02 | 2.70 | 2.79 | 2.44 | 0.02 | 0.10 [ 0.23 | 0.00 [ 950 | 285 4 | O | 4 |Apv | Apv
n3 0.06 | 0.02 | 2.62 | 0.02 | 2.72 | 2.76 | 2.32 | 0.06 | 0.15 [ 0.23 | 0.00 [ 9.50 | 285 4 | 0 | 4 |Apv | Apv
M4 0.06 | 0.02 | 2.62 | 0.02 | 2.72 | 2.73 | 2.36 | 0.02 | 0.20 [ 0.15]| 0.00 [ 9.50 | 285 | 4 [ O [ 4 |Apv | Apv
Il (apreaiavn) | 0.06 [ 0.02 | 2.50 [ 0.01 | 2.59 | 2.52 [ 2.12 [ 0.02 | 0.30 | 0.08 [ 0.00 [ 9.50 | 295 | 4 | 0 [ 4 [Apv | Apv
2 (apreoiavn) | 0.06 | 0.02 | 2.00 | 0.01 | 2.09 | 2.00 | 1.68 | 0.02 | 0.20 | 0.10 | 0.00 | 9.50 | 215| 4 | 0 | 4 |Apv | Apv
I" Avrwvonouhou | 0.06 | 0.02 | 2.32 | 0.01 | 241 | 2.44 [ 1.48 | 0.36 | 0.20 | 0.40 | 0.00 [ 9.50 [ 250 | 4 | 0 | 4 [Apv | Apv
rlivakacg 3. XnuikeG avaAuoeic delyudTwv vepou &nprc nepiodou ETouc 1999
XIAIOFPAMMA ANA AITPO mg/lit
Sroixeia KATIONTA ANIONTA Fe'™* |Mn++ |Cu++ |Zn++ | Cd |Pb++ [si02
deiyparog ppb | ppb | ppb | ppb |ppb | ppb [ppm
Ca++ |Mg++ [Na+ K+ |CO3-- |HCO3- | CI- |S04-- |[NO3-
ni 1.2 [ 0.2 [59.8[0.8|73.2 | 1.2 (3.5 |11.5 [ 0.0 |60 | <10 [ <10 | <20 |<3 [ <30 | 5.0
n2 1.2 [ 0.2 [59.8[0.8|73.2 | 1.2 (3.5 |11.0 [ 0.0 |30 | <10 [ <10 | <20 |<3 [ <30 | 5.0
n3 1.2 | 0.2 |60.2 0.8 69.6 | 3.7 |53 [11.0 [ 0.0 |30 | <10 | <10 | <20 |<3 | <30 | 5.0
na 1.2 | 0.2 |60.2|0.8]|70.8 | 1.2 |71 | 72 [0.0 |90 | <10 | <10 | <20 | <3 | <30 | 5.0
ri(apreociaviy) | 1.2 | 0.2 |[57.5 (0.4 |63.6 | 1.2 [10.6]| 3.8 [ 0.0 |30 | <10 [ <10 | <20 | <3 [ <30 | 5.6
r2 (apreciavi) | 1.2 | 0.2 |46.0 [0.4 |50.4 | 1.2 |7.1 | 48 | 0.0 [30 [ <10 [ <10 | <20 [<3 | <30 | 45
r.Avrevénoudou | 1.2 | 0.2 [53.3 (0.4 | 44.4 | 22.0 | 7.1 | 19.2 | 0.0

Anod TIC dIAPOPEG TAEIVOUNOEIG BEPUOPETAANIKQV NNYWV MOU €X0UV NpoTabei PEXPI ONUEPA
Kal ol onoiec avagpeépovTtal otnv sikdova 2 (KaAAépyng 1986), €xel €nikpATAOEl QuTr Tou
Castany, nou eival n akoAoubn:
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FewTonol 8° MaveAAnRvio M'ewypa@ikod ZuvEdpio

YnépBepueg nnyEg We Bepuokpaania 500<T<1000C

Meo6Bepueg NnyEg pe Beppokpacia 350<T<500C

YnoBeppeg nnyeg pe Beppokpacia 200<T<350C

'OTav n Beppokpaaia ival HIkpoTepn Twv 200C TOTE 01 NNYEG ovopalovTal WUXPEG.

SOpewva pe Tnv Tafivounon Castany, Ta vepd TWV MNNYWV Kal TV YEWTPHOEWV

KaTaTaooovTal w¢ akoAoUBwG: OTIG unoBepueg avhkel n N1, oTig peodBepueg n M2, N3, N4
Kal aTig ungpBeppec n M1, M2 kai n Fe®Tpnon AVTwvVOnouAou

O1 TIEG Tou pH TOOO OTIC NNyEG OO0 Kal OTIC YEWTPNOEIG €ival oxedov oTabepn Kkai

Kupaiveral and 9,50 €wg 9,60. H Tiur Tou pH xapaktnpilel Ta vepd oav Bacika eV Ol PIKPEG
TIMEG TNG NAEKTPIKNAG AyWYINOTNTAG OEIXVOUV HIKPR NEPIEKTIKOTNTA TWV VEPWV O€ JIAAEAUPEVA
aiara.

SUPQWVa e Ta oToixeia, Ta onoia napariBevTal, sniBeBaiwveral 0TI and Ta diaypdupaTa

kaTtda Shoeller, ol NnNy€g ZouAavTa kal SPOKOBOU €ival XapaKTNPIOTIKEG AAKAAIKEG BepuonnyEg.

H Unapén Twv 10VTWV Kal EVWOEWV MOU UMAPXOUV OTIG XNMIKEG avaAUgelG ouayeTilovTal

APeoa Je Ta NETPWHATA NMOU ANAvVTWVTAl OTN OTEVH KAl OTNV €UPUTEPN NEPIOXT EVOIAMEPOVTOG.

o) 7 20 29 0 R0 as 4 45 50 5 7 X
IYTTPAGEAL y | 0 ;‘} i T) “}‘ ‘i ,O n 1 510 S 6|' ’IO 80: 90 o.
LEFCRT (IRS8) RPUo HAVOVIRD Jepud
fiemperde)
DAFFNER (1888)1 wpuo Jlf:p ooepd lka{; 0 Czotd mor Leotd Kautd
CAUSSE (15903) WOUO hapd  |Ceo 10} .::é't'\:;’ UnEpIeppo
KEILHACK (1807 }| Cezot0
MOUREN (1910) urthdeppo VEPUS "UTEPVEMLO
SCHNEIDER (1913 o] | — OEppes mwi-; ) :
eord | moMy Ceowd
r A
HINTZ — L 34 18 »E0T0
GRUNMHUT (1535) HEU0 : -
GRUNHUT (1515} umddeppo  [opood umEpdepiLo
JARDIN - A0 VOV A Fu.
ASTRUC (1822) | Koo 3 L :\:. ”.' L ‘3'_\}‘0
CASTANY {1963) HpLO unddepue | MEOGD ELLO UTIEDVELUD
T [ b ' T s R Yo o] a_
0 70 20 5 30 32 35 40 45 %0 &0 o5 0 .80 90 \&

Eik. 2. Taéivounoeig Oepuwv vepwv (KANMEPIHZ, 1986)

6. Zupgnegpdaopara

AapBavovTtag unown OAa Ta oTolXEia Mou €xouv npoavagepBei ora nponyoUueva

KepAAaia pnopouv va diatunwBoUv ol akOAoUBEeG anoyelg:

628

And Ta QUOIKOXNMIKA OTOIXEId TWV VEPWV TWV MNYy®V, AUTA KATATAOOOVTdl GTO OpIo TWV
KaTNyopi®V Twv UNOBepuwV Kal HeCOBepuwv BeppopeTalAikwv nnywv (kata Castany).
Mpodkeiral yia kad’ autoU aAKAAIK@V Kal anod 1apaTiknG NAeupdg sivar and Tig nio a&ioAoyeg,
oTov EAAAdIKO Xwpo, yiaTi gnopouv va xpnoigonoinBouv Tooo yia AouTpoBepansgia 000 Kal
yia nociBspancia pe ApioTa aAnNoTeAECUATA, YEYOVOC Mou CUpBaivel ot €AAXIOTEC ano TIG
a&lonoinuéveg EAANVIKEG 1aMaTIKEG NNYEG. STNV NEPINTWON NOU Ta VEPA Xpnaiponoinbolyv yia
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8° MaveAAnRvio Femypa@ikd ZuveEdpio Frewronoi

nooiBepancia 6a npénel va yivouv AenToPEPEiG BIOAOYIKEG Kal XNUIKEG AVAAUCEIG yid va
e€akpIBwOei av undpyouv naboydvol opyaviouoi f enikivduva yla TNV uyeia IXVooToIXEia n.x.
MOAUBDOG, @BOpIo, MOAUBDEVIO, KAN. Oa npénel va TovioTel OTI padi e To vVeEPO TOOO TWV
nMywv 000 Kal TWV YEWTPAOEWV ToUu K. O. AVTWVOMOUAOU Kdl TwV OSlyNATOANNTIKWV
vewTpnoswv Tou IMME, e&€pyovrtal puOoaAideg aepiwv, n oloTaon Twv onoiwv Jdev eival
yvwoTn. Ta agpla autd avagAgyovTal kal ek@pdaletal n anown va sivar pebavio CH4, n
kanola aAAa agpia Tng oIpdc Twv udpoyovavepakwy.

e Ano TNV afioAdynon Twv XNUIK®V avaAloswv npokunTel OTI ol nnyég M1, N2, N3, N4
€XOUV TOV i010 XNMIOMO Kal Ol YEWTPNOEIG NMou €xouv ekTeAeoBei and To IFTME oxedov
napanAnaio. Aappfavovtac undwn Kai TIC PUOIKOXNMIKEG OTABEPEC TWV VEPWY MPOKUNTEI
OTI Ta VEPA TWV NMNYWV KAl TWV YEWTPHOEwV Tou ITME npogpxovTal ano To idlo udpopopo
oTpWWa Kal akohouBouv kal Tnv idla undyeia nopeia.

e KaTd Tn Xpovikn Nepiodo Nou eKTEAEOTNKAV Ol HETPROEIG NAPOXNG Twv nnywv M1, N2, N3,
M4, n ouvoAikn napoxn unoloyioTnke o€ 8,5-9m3/h. H napoxn auTr de BewpeiTal Peyain
yla va pnop€cel va KaAUWel TIG avaykKeg PeydAou apiBuol acbevwv. Epocov enakpiBwg
KaBoploTei TOo KABEOTWG TWV MNNYWV HE KATAAANAEG EPEUVNTIKEG €PYATIEG, ONWG
YEWQPUOIKEG dIAOKOMNNOEIC, UETPNOEIG e VLF kal €peuvnTIKEG YewTpnaoelg, TOTE Ba nATav
duvaTtov va au&nBolUv o1 danoANYeIS wOoTe va Jnopei va Jdnuioupyndei povada
AouTpoBepaneiag e@dauIAAn ekeivng Tou SpokOBoU.
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