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NEPIAHWH

H yewXnuIKr Kl 0pUKTOAOYIKT HEAETN TWV ICNPATWY aTov KOATTO TnG EAcuoivag ae Tpeig oTab-
poug SelypaToAnyiag TpaypaToTroIfenke YE aTOXO TNV XwPOXPovikr agloAéynan Tou Babpou emi-
Bdpuvaric Tou amd TIg BIAKPITES TINYEG PUTTAVONG TTOU TTPOEPXOVTaIl aTrd TNV avBpwitroyevr) 6pa-
atnpiotnTa. Mpodkerral yia évav afabr KOATTo, 0 0TToiog CUVOEETAI PE TOV UTTOAOITTO ZOPWVIKO HE
000 oTevoug diauAoug. H duopevrg @uaioypagia Tou utrofondd tnv ekteTapévn amobeon putra-
VTWYV, TTOU TTPOEPXOVTal TOOO aTrd Ta AOTIKA 600 Kal atrd Ta Blopnxavikd amrdéBAnTa.

Ta emiavelakd iIgfipara Tou koATTou Tng EAguoivag atrd avatoAikd pog SuTikG XapakTnpifovral
IAvoauPWAN Kat IAvoappWwdn pe xovdpodkokkn dupo avtioTolxa. To KUPIO WOTOOO XApPaKTNPIOTIKO
™G mepIoXng €ival n e§aTAwon evog patpou oTpwpaTog INU0G, TTAOUCIOU Ot opyavikd UAIKO pE TTd-
X0G pEXP! Kal 12 eKATOOT, TO OTT0I0 Eival APECA OUOXETICOMEVO ME TNV diapkr) evaAAayr) ogeidwTi-
KWV Kal avoikwy aguvBnkwy otnv emi@aveia Tou igfjparog. Kard tnv Bepiviy epiodo o1 emikparou-
0eg avoglKEG OUVONKEG €XOuv WG OTTOTEAEOPA TV améBeon augnuévou opyavikol UAIKou
mpoadidovrag ae 6An Tnv éktaan Tng em@dvelag Tou BuBol patpo xpwpa. ETTITAéoV TO Xpwua au-
16 TTPOépxeTal atrd TNV avBpwTroyevr dpaatneidTnTa. Tn XeIWePIv TTEpiodo, Kard Tnv otroia Tpay-
parotroibnke n delyparoAnyia, n av§non TnG ouykévrpwong Tou diaAupévou ofuydvou Trpoodide!
TNV EMEAVEIR TWV INUATWY éva KaPE OTPWHA Tou otroiou To Trdyxog Sev utrepBaivel ta 0,5 xiAio-
oTa.

To pH 1wV 1I{nudTwy Kupaiveral atrd 7.9 £wg 8.5 kai augaveral ye To BaBog. O1 HETPAOEIG TNG 10-
VTOEVOAAOKTIKAG IKavOTNTaG BeEiXvouv Ta augnuéva TTogooTd apylAikou UAIKOU otnv SuTikr) TTAEUpd
Tou KOATTOU. ETriong n oodtnTa opyavikoU dvBpaka epgavifeTal uynAdtepn 0To AvatoAK TUANG
WE péon TiPA 4% Kal MEIWVETI TTPOG Ta BUTIKA pE péon TiunA 2,5%.

H opuktohoyikr] avaAuon Twv inudtwy tou kOAtTou givar: xaAadiag, aoBeotitng, doAopitng,
XAwpITNG, IANITNG, aABiTng kai aAouvitng. XapakTnpIoTIKEG ival o1 BIAXPOVIKEG BIGKUPAVOEIG TwV
OUYKEVTPWOEWY TwV aToIXeiwv : Pb, Ni, Zn, Cu, Mn, Cr, Hg ka1 Cd, Ta otroia kaBopifouv tnyv Trepl-
BAAAOVTIKF] KOTAOTAON TOU KOATTOU. ZUYKEKPIUEVA OI CUYKEVTPWOEIG TWV BOPEWV HETAAAWY TTOU
TpoadiopioTnkav Kupaivovral peTagu Twv TIiHWv: Pb:64-203ppm, Ni:37-245ppm, Zn:141-555ppm,
Cu:0,6-237ppm, Mn:59-462ppm, Cr:90-257ppm, Hg:95-466ppb ka1 Cd:<1-6463ppb.

| EIZArQrH

KdBt oT1EpED, KOKKWOES UAIKO TToU KaTaAryel 1y avarrTtiooetal oto BaAdooio mepIBAAAov aTroTe-
Aei ouotankd Twy Baracoiwv 1IZnudaTwy, epoécov odnyeital oe amdBeon péow Tng diepyaaiag Tng I-
{nuatoyéveong. O eupUTEPOG KUKAOG TNG IENUaToyéveanG TTEPIAGUBAVE ToV EGWYEVH YEWAOYIKO KU-
kAo, TNV amoadBpwaon kal JIARPWAN TWV UNTPIKWY TIETPWHATWY, TN HETAQOPA TWV TTPOIGVTWY
SiaBpwang, Tnv améBean kai AilBotroinan Toug (AvayvwaTtou K.d. 1999).

H o€eidwTIKr| KATGOTAON £VOG IZAHATOG OXETIZETAI GUECQ HE TO XPWHA TOU, TNV 0EEIBWTIKY SnAa-
0r) BaBpida Twy EVWOEWV Tou a18fpou, Kal oo TO EiB0G Kal TNV HOPPH TWV TTEPIEXOUEVWY OpYaVI-
KWV EVIOEWY. ‘EVaG KaQE-KOKKIVOG XPWHOTIONOG atroTeAei évdeign Tng Trapouciag udpogeidiou Tou
o1dripou, évag ykpiog XpwuaTiouog emBeBalwvel TNV TTapouaia Belodxou OIGAPOU KAl OPYAVIKAG
UAng oe AetrTd Slapepiopd, évag okoUpog YKPIJog i HaUpOg XPWHATIONOG eRpavieTal Ot IffuaTa
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TAoUCIa ot opyavikd UAIKS (Yen, 1977). ZTig TTAPAKTIEG TTEPIOXES TO TTOCOOTO TOU TTEPIEXOMEVOU
opyavikoU UAikoU Twv IZnudTwy gival auénpévo ae avtifean pe ta Ifipara o€ peyaAltepa Badn, o-
TToU UTTOKEITaI OE 0ZEIdWTIKEG DIEPYaTies TTPOTOU 0AoKANPwOEi N kataBuBion Tou (AvayvwaTou K.d.
1999).

H xnuikrj ouotaon Twy BaAaagiwy IgnpdTwy e§aptdral amd TTOAAOUG TTApAYOVTEG OTTWG T OXE-
TIKA) avaAoyia KATToIWY 0PUKTWY aTa BaAdadia I{AHaTa, TOUG UNXAvIoPoUs HE TOUG OTTOIoUG Ta OTOI-
Xeia autad eigépxovral oto BaAaoaio TePIBAAOV KOBWG KAl TOV OUVOAIKO pNXavioud Ignuaroyéve-
ong oe pia ouykekpipévn BaAdooia mepioxn (Yen, 1977). OAa 1o OTOIXEIQ TTOU TTEPIEXOVTQI OTO
TETPWHATA TOU Yrjivou @AoioU TTepiExovTal Kai ota BaAdaaia ifrfjpara ot avdAoya eTTiTTEda QUyKe-
VTPUWIOEWY, EQOTOV ol Qualkég Siepyaaieg odnyolv ot pia igoppaTria. K&Be augnrikf Tdon otnv au-
YKEVTpwan Toug mlavoTata ogeileTal o avBpwiroyevh dpaoctnpidtnta (Jeftic, 1991). (YmApxe pia
Taparienan yia m BipAioypagia edw. Emonuaivw 611 Kal 01 TEGOEPIG TTAPATTAVW YPAUUES TTPOEP-
Xovrai amd v idia TNy, Jeftic, 1991)

H wArpng ektipnan tng BaAdaaiag pUtravong auviotaral aTov ToloTIKG Kal TTogoTikG TTpoadio-
PICKO TWV PUTTAVTIKWY QOPTIWV Kal TOEIKWY ouoiwy TOgo oTo BaAacaoive vepd Kal oTa IgApaTa 6go
ka1 gToug udpobRIous opyaviopous. H avelpeon TNG GuyKEVTpwaOng evog pUTrou oTo BaAaoaoive vepd
atroteAei pio £vOEIEn TNG TTOPOUCIag THS CUYKEKPILEVNG OUCIOG TV CUYKEKPIMEVN XPOVIKY OTIyuh,
TTapéXovTag EAAXIOTEG TTANPOQOPIEG OO0V aPopd TNV XwpoxXpoviky Tou katavour. H peAETn Twy I-
{nudTwyv odnyei O XPNOINEG TTANPOQOPIEG KATA TNV TTPAYHATOTTOINCT YEWXNHIKWY HEAETWY TTOU
agpopouv Tnv BaAdoaia puTTavon. Karakopugeg Topég iIgnuaTwy diatnpouv Tnv £viaon £10porg pu-
Taviwy oto Baldooio mepiBaMov (KeAemreptdrig, 1993). AoTikég Ko BiOopnXavikég SpaoTnPIOTNTES
QUVEICQEPOUV OTNV EITAYWYH ONUAVTIKWV TTOGOTATWY putraviwy. Bapéa pétalda, @uro@dpuaka
Kal GAAEG TOEIKES ouaieg TTeEpvoUV atrd Tnv UBATIVR OTAAN OTIG ETTIQAVEIEG CWUATIOIWY Kal PYECTW TOU
HNXaviopou Tng TTpoopoenong Tapapévouv ota iZnuara (UNEP, 1996). Ta ofeidia Tou Fe kai Tou
Mn amroteAolv ouxvoug TTpoopoPnTEG HETAAWY, 0 opyovikdg AvBpakag TpoopoPd PETAAG O o-
§IKEG Kal avogIKEG quVBNKES, EVW) OE aVOSIKEG HOVO OUVBNKEG Ta GOUAQIdIa atroteAaUV Toug KUpPIoUg
mpooponTég (Hagopian-Schiekat et al., 2001).

H mapouca epyacia amoTeAel GuvéXeIa TTOAQIOTEPWY YEWXNMIKWY KAl OPUKTOAOYIKWY HEAETWV
TTOU TTPAYHATOTTOINBNKOY OTA ICANOTA TOU ZOpwVIKOU KOATTOU WE £PQacn Ot auTd Tou KOATTOU Tng
EAeuoivag (Grimanis et al., 1977, Griggs et al., 1978, MEDPOL/UNEP monitoring program 1983-
1993, Scoullos, 1986, Grimanis et al., 1987, Angelidis and Grimanis, 1987, Angelidis and Griman-
nis, 1989, Kalogeropoulos et al, 1993, Avayvwortou k.d., 1993). H guykekpigévn YEWXNMIKA Kl O-
PUKTOAOYIKA) HEAETN Twv 1IZNUATWY TOU KOATTOU €YIVE HE OTOXO TNV XWPOXPOVIKY afloAdéynon Tou
BaBuou emPBdpuvorig Tou atmd TIG SIGKPITEG TTNYEG PUTTAVANG TTOU TTPOEPXOVTGH ATTO TNV avBpwITo-
yevy dpaatnpiotnTa. AtroteAel TEAOG Eva KOUMATI TNG YEVIKATEPNG HEAETNG TTOU agopd aTnv emIRd-
puvan Tou KOATTOU aTTO avopyavoug aAAd Kar opyavikoug putravtég (Popn, 2002), rou TrpoépxovTal
ard TV aveGEAeykTn Blounxavikr dpaatnpidTNTa 0T YUPW TTEPIOXT.

1.1 H mepioxr peréTng

O kOATog TG EAeuaivag gival pia apabng Aekavn Tou €TTIKOIVWVEL PE TOV ZAPWVIKO KOATTO did
péoou duo otevwv dlavAwv: Tov diauko Tou Kepataoviou (B&Bog 12m, AdTOog emipdveiag 1200m,
AdTog BuBou 250 m) kai Tov SiauAo Twv Meydpwy (BadBog 8m, TTAdToC emmipdaveiag 600m, TTAGTOG
BuBou 170m). H agBevrig emridpaan améd Ta vepd Tou ZapwvikoU emAEIVWVEl TV duapevr] TepIBaA-
Aovtiki KatdoTaon Tou kOATTou (Maupdkng k.d., 2000).

O1 nyég poTTavang Tou kKOATToU eivar o1 €€ 1) O KEVIPIKOG ATTOXETEUTIKOS aywyds Tng ABrivag
(TrepitTou 800.000m3/r1pépu). To 20% Twv Aupdtwy eioépxovral ammd 1o Siaulo Kepatoiviou oTov
KOATTO TG EAcuaivag (Ppikiykog, 1978). H didixuon Twv Aupdrwy peiwver To o§uyovo kal augdverl Ta
BpetrTikd kat TNV BoAepdtnra (MavAidou k.d., 2000) 2) Ta Popnxavikd améBAnTa (eTaupeieg Ara-
oudatwy, dIVAIOTAPIA, XaAUBOUPYIKH, olvoTTveuparoTroigia, Bageia etrimAwy K.d.) 3) H diakivnon, €-
TNOKEVN KaI vauTrrynan TrAoiwy, Ta digAutrpia TTAoiwy Kal Ta TTapoTTAiopéva tTAoia 4) Ta arpo-
gpaipikG awpovpeva owpartidia (Xpnotidng, 1995) 5) To pépa Tou Ayiou lMewpyiou, 10 oTToi0
HETAQEPE! TQ UYPA aTrORANTa Twv Bupcodewiwy, Tng BloxapTikhg, Tng BIao@dAT kal Ta atpayyigpa-
TQ TOU XWPEOU Ta®ng ATToppINuaTWwY Twv Avw Alogiwv atn BdAacoa. Agiel va onueiwBei 6T amrd To
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1967 £wg orjuepa éxouv emXwHaTweei 10000Tp. BAAacoag, Pe amrotéAeapa va aAAdel n yop@oho-
Yia TWV aKTWV.

0aoov agopd TN Hop@oAoyia Tou TTUBHEVA TOU KOATTOU, OTO GUTIKG Tou THrpa diakpiveTal éva Bo-
Biopa pe amdTopa Tpavh (péyioto BaBog 35 pétpa) eV TO AvaToAIKG TOU TUAMA Xapaktnpiferal
oo odaAdTEPO KOl PnxOTEPO avayAugo (péoo BdBog 20 pétpa). H yewAoyia Tng yupw TrEPIOXIS
mepIAapBAvel aoBeoTOABoug, SoAopiTikoug aoBeoTOMBoUG Kal BoAOWITEG, aAAOUBIGKES TTPOTXW-
otIg, pITidia XEINGPPWY, TTPOTXWAIYEVH UAIKG KOIAGBWY Kai Ta o1dnpovikeAloUxa petahAeupara Al-
yaAéou (ITME, ®UANo ABrivai-EAguoic).

H peAétn Tou aiwpoupevou owpandiokol UAikoU (SPM) atroteAel pia BOoIKA WKEAVOYPAQIKA
TAPGUETPO, N OTToia TTAPEXE! TTANPOPOPIEG OXETIKEG HE TIG XNMIKES, YEWAOYIKEG Kai BioAoyikEG Biadi-
kaoieg Tou gupBaivouv oty TropdkTia {wvn aAAd kal otnv Babid 8dAacoa. To aiPOUHEVO Owa-
Tidiakd UAIKG EI0EPXETAI OTOV KOATTO TNG EAguaivag amod n x€pao Péow Tou YEVIKG @Twxou udpo-
ypa@ikoy BIKTUOU Kai amd Tov aywyd Tou BioAoyikoU kaBapiopol (WuttdAeia). H etroxiakn
Siakupavan Tng ETIQPAVEIAKNS vePeAoeIdoug aTpwang (SNL) kat Tng avTioToixng Kovia oTov TTubué-
va (BNL) peAetiiBnkav o€ 5 wkeavoypagikd Tagidia. Ztov kAo Tng EAEUOiVOG 01 CUYKEVTPWOEIG
Trou avixveutnkav frav auénuéveg (SNL=1.84mg/l, BNL=2mg/l) oe oxéon pe autég Tou UTTOAOITTOU
ZapwvikoU (Kapayewpyng kai Avayvwatou, 2000).

H diagdveia o1o kévipo Tou KOATToU Kupaiveral atrd 2 éwg 9m. H eAdxiotn niurA TapoucidgeTal
TO KGAOKQIpI EVU) 01 PEYIOTEG TIPEG EVTOTTIOTNKAV OTO avaTtoAikd TUAPA Tou KOATTOU ThV TrEpiodo Tng
peTGRaoNG aTro TN OTPWRATWON OTNY avaaTpo@r) Twv vepwv (OKkTWRPIoG-NoERPIOG). Mevikd, o Ti-
pég TNG dlaQAveiag eivar of XaunAGTEPES TTou €xouv WeTpnBel oTo Zapwvikd kAo (5-26m). Mapo-
pOIEC TINEC E£XouV TrapaTtnEnBel ot TePIoXES puTTaopEVES Kol EUTPOYES (MTrapumeTatag kal Marra-
yewpyiou, 1997).

O1 TIPEC TWV TUYKEVTPWOEWY Tou SiaAupévou oguydvou (D.O.) kupaivovtal avaAoya e Tnv £Tro-
X atrd 0 wg 6,9ml/l kai agopoUv TNV KaTakdEUPn karavour Tou o§uybvou otnv uddmivn othAn. Me
TO OXNUATIONG Tou BeppokAivoug Tov ATrpilio, apxiler n aTadiakr WEiwan TG CUYKEVTPWANG Tou
oguybvou katw amé Ta 10m kai To Mdio TTou To QAIVOUEVO YIVETTI EVTOVOTEROD, N CUYKEVTPWON TOU
KaTw arré Ta 20m undeviletar (repiodog avogikwv ouvenkwy) (AptrargoyAou, 1988).

2 YAIKA KAl ME@OAOI

H delyparoAnyia Tpaypatotroienke e 1o /K akdgog «Alyaio» pe SeiyparoAfTm tutTou box
corer. O Tpeig oTaBpoi delypatoAnwiag (avatoMikdg oTabuodg |, Kevipikdg oTabuog J kar dutikég
otaBuag K) rapouaidovral ato axriua 1. To prikog Twv Tuprivwy fitav 40 EKATOOTA KAl XAPAKTN-
PIOTIKG fTAV TO HOUPO OTPWHA IAUOG Twv 10-12 TTPWTWY EKATOOTWY, TO OTTroi0 ATaV TTAOUCIO OF Op-
yaviké UAikd. H gulhoyr] Twv KAQOPATWY Twy IENUATWY ammé Toug TTUPRVES TTPAYUATOTTOIRENKE WE
yvwpova 1o xpwua toug (Mv. 1).

v) L o,

Saronikos Gulf

Aeginais.

—
IxAua 1. H ud peAémn mepioxr kal o) Tpelg oTabpol delyparoAnyiag
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Mivaxkag 1. Ta kKAGopaTa TWV INUETWY TTou GUAAEXBNKav

Zrafpog K Z1afpog | ZraBpog J
0-3cm 0-3cm 0-4cm
3-9cm 3-12cm 4-8cm
9-16¢cm 12-19cm 8-13cm
16-40cm 19-28cm 13-18cm
28-40cm 18-26cm
26-36cm

O KOKKOUETPIKOS XOPAKTNPITHOS TWV ICNUATWY £YIVE PE UYpH KoOoKivion yia To KAdgpa >63um
Kal ge Xprion tng peBodou kabignong Atteberg yia 10 KAGopa NG IAUOG Kal TnG apyidou (Mdller,
1964). Mpayuarotroirjenkav diIadoxIKEG EKTTAUCEIS TWV I{NUATWY HE ATTIOVIOUEVO VEPG KAl QUYOKE-
vTpION YIa TNV atTopdkpuvaon Tou Bahacaivol aharog. £Tn cuvéxela 10 pH Twv IgNPATwy PETPrONKE
ME TexdueTpo TUTTOU Inolab, WTW, Level L. H 1ovroevaAAakrTikr ikavotnta (CEC) utroAoyioTnke pe
KopeouUO pe 0gikd appwvio oTn cuokeur Kjeldahl kai 0 oAikdg opyavikég GvBpakag (TOC) pe kavon
Tou deiypatog oe @oupvo TnG Leco auvdedepévo e avaiutr dvBpaka. H xnuik avdluon twv in-
paTwyv yia Tov TTPoadiopiopd Twy KUPIWY OTOIXEIWV TTpaypaToTroiiénke pe Tnv puéBodo gaouarto-
oxoTiag @Bopiopou aktivwv X (XRF) pe Tn cuokeuny Siemens, SRS 303. MNa va emteuxBei n ekato-
atiaia xnuikfi guoraan poadiopioTnke EMITTA(OV n ATMWAEIR TTUPWONG TWV JEIYPATWY TTOUG
1050°C. H opukToAQYIKA avaAuon Trpaypatotroienke pe Tnv pé@odo TrepIOAaoIgeTpiag akTivwy X
(XRD) pe tn ouokeur] Rigaku, D-max B. Me Bdon Tig TEPICCOTEPES YEWXNMIKEG MEAETEG OPOIWG Kal
OTNV OUYKEKPIMEVN N ONIKR) CUYKEVTPWON BapEéwy PETAMNWY OT0 IApaTa TTPOCdIoPioTNKE PE DiaAu-
Totroinon Toug Ye Xprion ogéwv 6mwg HNO3, HCI, HF kai Béppavon (Clark and Viets, 1981) kai @a-
ouaropeTpia atopikig amoppdenaong (AAS) pe tn ouokeurp Analyst 100, Perkin Elmer. MNa tn pé-
TPNON Tou Hg ouvdéBnke n yevvATpia udpidiwv MHS-10 kai yia Tn pétpnon Cd xpnoipotroiiBnke
@oUpVog YpaQitn.

3 AMNOTEAEZIMATA-ZYZHTHZIH

Ta em@avelakd 1gAuaTa Tou kOATToU xapaktpifovrar IAvoappwdn Kol IA0aPPWEN HE Xovdpo-
KOKKN GpPo a1rd Tov avatoAikd Tpog tov duTikd atabud. O1 Tipég pH, TOC kan CEC Twv ignudatwy
TTapouaidlovTal aToV TTVOKG 2 TToU aKOAOUBEI.

MNivakag 2. MetpAoeig pH, TOC kai CEC Twv 1gnuatwy Tou k6ATTOU TN EAguaivag

Zrafpog K pH TOC (%) CEC (meq/100g)
0-3cm 7.7 2.8 8.0
3-9cm 7.7 3.4 5.5
9-16cm 7.9 27 9.5
16-40cm 8.1 1.6 71
Z1a0u06g | pH TOC (%) CEC (meqg/100g)
0-3cm 8.1 42 3.2
3-12cm 8.1 4.7 2.1
12-19cm 8.1 1.7 24
19-28cm 8.2 1.1 3.2
28-40cm 8.4 1.1 1.7
Z1a6p6¢ J pH TOC (%) CEC (meq/100g)
0-4cm 8.0 36 54
4-8cm 8.1 2.7 39
8-13cm 8.1 21 4.7
13-18cm 8.2 1.5 4.9
18-26cm 8.3 1.7 44
26-36cm 8.4 1:8 4.8
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To pH mTapouciddel pia augnon Kal yia Toug TPEIG oTabuoug We To BAaBog. Ta Bapéa péTaAla
HTTOpOUV Va KIvnTOoTroINBouv ammd 10 ciwPOUNEVO UAIKO Kal Ta IZAKaTa av peiwBei To pH Adyw Tng
TTaPoUCiag QUOIKWY XNAIKWY avTidpaoTnpiwy OTTwg Ta SIAAUTA XOUMIKG cuoTaTika (Banat et al,,
1974). O1 uwnAég Tipég pH TTou Kataypdgovral dev uTTofonBoUV TNV KIVNTOTTOINGTN TWV UTTapXOVTwyY
Bapéwyv peTdAAwY kavovTag Ta Aiyétepo Blodiabéoiua.

To mooo0Td TOU OAIKOU opyavikoU dvBpaka Trapoudiddetal auénuévo ota pwra 12-16 exaro-
OTd K1 gTOUG TPEIG aTaBpoUg delyparoAnwiag. To yaupo OTPWHA TTOU TTAPATNPABNKE HOKPOOKOTTI-
Ka katé TNV delyuaroAnia avmioroixei ota idia ekatooTd. O UPNABTEPES TINEG OUVAVTWOVTQI OTOV
avatoAikd aradud meavértara Adyw Tou OTI aTNV YUpW TTEPIOXT UTTAPXOUV TTNYES opyavikoU dvepa-
Ka. Ze TTaAQIoTEPN MEAETN O1 TINEG TOU OAIKOU OpyavikoU AvBpaka OTO ECWTEPIKO TOu KOATTOU ATAV
peTalu Twv TiHWV 1,6% kal 3,5% evw ektog autol Arav 7 @opég pikpoTEPES (MapouAdkou K.4.,
1997).

H opukToAoyikr TautoTroinon eveg avopyavou UAIKOU, 0 TTpoodIopIouds Tou MEYEBOUG TwV KOK-
KWV TOU KGI TNG IOVTOEVAAAGKTIKAG Tou IkavoTtnTag kabopifouv tnv Siabéoiun emMQAvEIQ yIa TPOC-
popnon (Pravdic et al., 1990). O1 xaunAég TIHEG TNG 1OVTOEVAAAGKTIKAG IKAVOTNTAG KAl TA XapNAd
TOg0O0TA AETTTOKKOKOU UAIKOU TTpoadidouv XaunAr IkavotnTa ETIQAVEIAKIS TPoopdenans Baptwv
MeTAAAWYV oTa iIfiuarta. ETITAéov n XaunAr TTEPIEKTIKOTNTA OE APYIAIKG OPUKTA TTAPOUCIAZETAl OTNV
opukToAoyIKry oUaTaon TToU aKoAouBei aTo oxXriua 2. Ta TTogooTd Tou IAAITN Eival HETASU TWV TIMWY
4% €wg 9% kal Tou XAwpitn HETAEU Twv TIHWY 2% £wg 5%. Ta OpUKTA XEPOTOYEVOUG TTRPOEAEUONG
(xaAadiag, TrAayiOkAaoTa, IAAITNG, XAWPITNG) UTTAPXOUV OF XOaUnAr TTEPIEKTIKOTATA OTO BUTIKG Kai
avaToAlké aTaBud kal g MEYAAUTEPN OTOV KEVTPIKG oTaBuo. Ta avBpakikd opukTtd (aoBeotitng, do-
Aopitng, apaywvitng) utrdpxouv o€ unAr TEPIEKTIKATNTA OTO BUTIKG Kol avartoAiké ataBud kai ot
XOUNAGTEPN OTOV KEVTPIKG. XapaktnpioTikr gival n Utmapén aAouvitn (KAI3(SO4)2(OH)s otov avaro-
Aikd araBud. To mepiBdAAov UTTapgng Tou opukTol autol oxeTifetal ye TAoUoia o€ Befo vepd. H
Urapgn Tou mBavoTara o@eileTal aTNV Blopunxavikr SPACTNEIOTNTA KAl CUYKEKPIHEVA OTa BIUNIOTA-
pla (Movadeg amoBeiwang TTETPEAAIKWY TTPOIOVTWY) TTOU UTTAPXOUV aTnV TEpIoxr] yupw amd Tov
oTabud auto.

OpukroAoyikn avaAvon inudrwy
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Ixnua 2. Obbxro)\ovmn avaAuaon Twv |§ﬁildr;)v TOU 7K0Aﬁouirn'g EAevaivag
H amwAeia Tipwong oe ouvduaouod pe Tn XnUikA avaAuon XRF (Miv. 3) cup@wvei wg Tpog Ta
M000aTG Ot avBpakikd opuktd. Ta TTooootd Twv Naz0, TiOz, MnO Bpébnkav uikpdtepa tTou 1%
oTa IAPATA KAl TWY TPIWV OTABUWY Kal yia To Adyo autéd dev Trapouaidgovral oTov Trivaka 3.

Mivakag 3. H % xnuikA oUoTaon twy IZNUATwy kai n % amwAsia Bapoug atoug 1050°C

Z1abuog | 1050°C CaO SiO, Fe;0, Al0; MgO K20
0-3cm 26.0 28.0 27.0 5.0 11.0 2.0 2.0
3-12cm 26.0 27.0 28.0 5.0 11.0 2.0 2.0
12-19cm 27.5 28.0 27.0 4.5 10.0 2.0 1.5
19-28cm 26.0 28.0 28.0 5.0 11.0 2.0 20
28-40cm 27.0 27.0 29.0 4.0 10.0 2.0 1.0
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21a8uog J 1050°C CaO SiO, Fe;0; Al,03 MgO K20

0-4cm 24.0 22.0 31.0 6.0 12.0 3.0 2.0
4-8cm 225 24.0 33.0 5.0 12.0 25 2.0
8-13cm 23.0 21.0 34.0 5.0 12.0 3.0 2.0
13-18cm 225 225 32.0 6.0 12.0 30 2.0
18-26cm 22.0 22,0 34.0 5.0 12.0 3.0 2.0
26-36cm 21.0 21.0 35.0 5.0 12.5 3.0 2.0
10666 K 1050°C  CaO Si0, Fe;0s ALO; MgO K20
0-3cm 290 27.0 22.0 5.0 11.0 2.0 2.0
3-9cm 32.0 34.0 155 5.0 10.0 2.0 1.0
9-16cm 27.0 27.0 255 5.0 11.0 3.0 2.0
16-40cm 32.0 25.0 28.0 4.0 10.0 3.0 1.5

O1 guykevtpwoelg Twv Bapéwv PeTdAAwv: Pb, Ni, Zn, Cu, Mn, Cr, Hg ka1 Cd (Mv. 4) Trapouoid-
Jouv augnuéveg TINEG O OpIoHEVA KAGoUaTa IgNUATWY OE OXEON ME TIG TIUEG UTTORGBPOU Kal gival
o1 idia etriTTeda HE TO OTTOIO £X0UV PEXP! TWPA TTPOaBIoPIOTE! ATTE TIS TTPOAVAQENBEITEG HEAETEG.

Mivakag 4. Métpnon Tng auykévipwong Bapéwv PeT@AAwv aTa iIlipara og ppm (mg/Kg)

Z1abuog | Cr Mn Cu Zn Ni Pb Hg Cd
0-3cm 92 262 18 167 37 161 0.2 6.5
3-12cm 109 398 30 242 139 141 0.2 0.6
12-19cm 90 340 24 224 48 141 04 05
19-28cm 104 438 29 220 63 135 0.5 0.5
28-40cm 102 231 1 304 87 67 0.4 0.6
Z108p6¢ J Cr Mn Cu Zn Ni Pb Hg Cd
0-4cm 169 462 81 560 157 178 0.4 16
4-8cm 122 164 11 221 85 132 0.5 1.0
8-13cm 192 128 11 431 143 115 0.3 1.0
13-18cm 184 194 29 522 137 185 0.2 1.0
18-26cm 162 59 6 279 107 119 0.4 09
26-36cm 257 219 8 237 155 73 0.2 0.2
#
Zrafpog K Cr Mn Cu Zn Ni Pb Hg Cd
0-3cm 193 299 66 555 171 155 0,1 1.3
3-9cm 155 344 237 551 243 203 0.1 22
9-16cm 157 245 47 296 133 202 0,1 0.2
16-40cm 176 105 <OA" 141 150 64 0,1 0.5

"<O.A.: KGTW aTro T0 6PI0 QVIXVEUOIPOTNTAG

Z10 oxfiua 3 aTelkovifovTal 01 KATAKOPUPEG KATAVOUEG TWV CUYKEVTPWOEWY Kal YIa TOUG TPEIG
oTalpoug amd Tig otroieg avadeikviovtal of JIGPOPETIKES EVIATEIS ME TIG OTTOIES EICHABE O KGBE pu-
TavTrig oTo BaAdoaio TepIBAAAov kai n Tiuf guykévipwang utofdBpou yia Tov kKabéva aTéd au-
ToUg. O1 augnuéveg TIuEG uTToRABPOU Twv Ni kal Cr mBavoTaTa ogeilovTal KUpiwg oTn yewAoyia Tng
YUpw TEPIOXNAS EPOTOV OTA TIETPWHATA TUVAVTWVTAH XPWHOVIKEAIOUX0G AEIMWVITRS KOt GI3NPOVIKE-
Aiouxa peraAhevpara (IFTME, ®UAAo ABrval-EAcuacic). H ektiunon tou emmédou tng putravong o-
TTQITEN TOV KOBOPIOPO TWV TIHWYV TNG GUYKEVTPWONG UTToRdBpou ouugpwva Pe Toug Fukue et al, 1999
ol oTroiol aTn HEAETN TOUG XpnalyoTroinaav Tuprveg IgnUdaTwy prikoug 500cm. ZTnV QUYKEKPILEVN
MEAETN EQOOOV TO PrKOG TTUPrVWYV IgNUATWY dev EeTrepva Ta 40cm ol TIHEG uTToBdBpou TTou Xpnal-
pOTTOIOUVTAl YIQ TNV EKTIUNGTN Tou ETTITTEDOU TNG pUTTAVONG Eival e BAON TIG CUYKEVTPWUEIG TTOU €-
Xouv Ta Bapéa pETaAAa ata TeAeuTtaia ekatoaTd Twy Tupvwy. Etriong dev yiveral utroAoyiagpédg Tou
OEIKTN YEWOUOOWPEUDNG, O OTTOI0G XapakTnpiel pia Teploxr avaloya ye 1o Badud empdpuvong o
Eva PETOANO, EQOTOV O CUYKEVTPWOEIG TWV Bapéwv YETAAwY dev TTpoadiopioTnkav oTo KAGoPQ
<2pm OTTWG aTTaITETAl yia TOV UTTOAQYIgHO Tou Trapatravw deiktn (Maller, 1979).
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Ixfua 3. VH KATAVOUN TWV OUYKEVTPWOEWY Bapéwv PETAAAWYV pe 10 BdBog

O1 UYPNASTEPES TIMEG TUYKEVTPWANG TUVAVTWVTAI OTO TPWHA TWV TTPWTWVY 15cm, To oTroio Tra-
pouciale emiong augnuéva TTOooOTd opyavikou dvBpaka. H BETIKF CUOXETION TWV TUYKEVTPWOEWY
Twv dlapdpwy Bapéwv UETAAAWY PE TO TTOCOOTO TOu opyavikoU dvBpaka 6TTwg EVOEIKTIKG TTapou-
oiadetal oto oxriua 4 oupBaivel oTa IZAKATA KAl TWV TPIWY OTABUWY delypaToAnyiag. H Tdon autr
Oev Trapartnpeital oTa IAPATA TWV OTABUWY | Kal J yia TIG GUYKEVTPWOEIG TwV HETAAAWY Zn Kai Mn,
oTa 0Tl 01 JUYKEVTPWOEIS KATW amd Ta 15cm eival upnAGTEPES TG AUTEG TWV TTPWTWY 15em. H
BlagopeTikr auTr TAon meavov va o@elAeTal oTn SIAQOPETIKA NAIKIA TwV IgNUATWY TWV TPILY OTAB-
pwv delypaToAnwiag yeyovog To otroio Sev eival Gueca epuNVEUCINO EQOOOV UTTGPXOUV OTOIXEIa HO-
VO yia TV nAikia Twv 1IZnudTwy Tou ataBpou K. O1 upnAég TIpEG auykévTpwong Zn OTOV KEVTPIKG Kal
Butikd oTaBuo mlavorara oPeilovtal oTov auénuévo apiBud TTapoTTAIoPEéVWY TrAoiwy TTou Bpioko-
vial atnv meploxry. EmimAéov o1 upnAég Tipég auykévrpwong Ni, Cu kai Pb otov avartoAikd otadud
moavoTara ogeilovral oTa AUPATA TOU OTTOXETEUTIKOU aywyoU KepaTtoiviou. e gUYKPION HE TIG PE-
OEG TIMEG QUYKEVTPWONG TTOU GUVAVTWVTaI oTa Inuaroyevr eTpwpara (Rosler and Lange, 1976) o
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Zn ka1 0 Pb apouaidZolv uwnAég TIRES Kal OTOUG TPEIG oTabpoug, To Cd oTo emiaveiakd KAGoua
Tou oTaBuou | kai o Hg oto kAdopa 4-8cm Tou otabuou J. H Tdon peiwong otn cuykévTpwon opi-
OpéVWY PETAAAWY OTQ ICAMATA TWV TTPWTWY EKATOTTWY EKBNAWVETAI, £iTE AdYw TG diaAuToTroinorig
TOUG, EiTE AOyw TNG EICAYWYNG VEWV TEXVOAOYILWYV ETTEEEpYaaTiag atroBAfTwy oTnv Blopnxavia.
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ZxAHa 4.- iucrxtnon ™mg GUYKQVTpUJU'?Q élmpé;pwv Bapéwv pmﬂ;&\? ueirro {ézmmo opyavikou dvepimiu

Me xprion Tou padnuartikou povréAou Constant Rate of Supply kai Tng KaTak6puUPng KATAVOUng
NG OAIKAG EVEPYOTNTAG TOU 219 o puBubC IZNUATOYEVEDNS TOU BUTIKOU OTaBUOU eival 0,29cm/year
(Pépn, 2002). Aapfdvovrag utréyn autd ta pubuod Kat Pe TV TPoUTraBean ot emikpatolv ouver-
Keg aTabBepol pubpou Tpopodoaiag TPAYUATOTTOINBNKE avaywyr Tou HAKOUS Twy TTUpAVWY Ot NAI-
Kieg oTpwpdaTwy. ETITTAéOV pE XPriONn TNG CUCOWPEUONG PAJag oTn Hovada Tou Xpdvou avd eTipd-
vela igparog 0,18g/cm2/year (Popn, 2002) avadeikviovTal of Trepiodol éviovng avlpwiToyevoug
Spaatnpiotnrag (Miv. 5). H avdadeign tTwy Tepidédwy évrovng avBpwTroyevoug dpaaTnpidTnTag atro-
TeAEl TOV BACIKO TTAPAYOVTA YIG TNV KATAVONON TWV TATEWV KATAVOUAGS TwV PETAAWY oTa IZrfuaTa.
Tnv trepiodo 1974-1992 TpaypaTtotroiouvTal oI ETIXWHATWAOEIG YIa TNV auénon Twv EKTATEWV Twv
TapaANoKWy povadwy, n Aeitoupyia Twv Blognxavikwy Jovadwy yiveral xwpig Tn Ajyn PéTpwv
Tpootaciag Tou TEPIBAANovTOg, augdvetal n Aipeviky dpaatnEioTnTa, n diakivnon TETPEACIOEIBWV
KQl 0 apIBUOG TWV TTAPOTTAIOHEVWY TTAOIWV.

MNivakag 5. HAkia kar puBpoi ouoowpeuong HETAAWY O pglcmzlyear yia Ta 1Iffjpara Tou duTtikou ataduol

Zrabuog K Mepiodol HAikia (xpovia) Pb Zn Cu Hg Cd Mn Ni Cr
0-3cm 2001-1992 9 28 100 12 17 232 54 3 35
3-9cm 1992-1974 18 37 99 43 18 402 62 44 28
9-16cm 1974-1953 21 36 53 8 17 41 44 24 28
16-40cm 1953-1911 42 11 256 0 17 0 19 27 32

4 ZIYMMNEPAZIMATA

O k6ATog Tng EAcuaivag amroteAei iowg Tnv o urofaBuiopévn Baddoaia mepioxr) Tng EAAG-
Sag. H emdeivwon g emikparolooag empBapnupévng mepIBarAovTikig kardaotaong utrofondaral
amméd 1n duopevr) pop@oAoyia Tou (aBabrig, nuikAEloTog KOATTOG, P aoBevr emidpaon amé Ta vepd
TOU UTTOAOITTOU ZApwVIKOU) EUVOWVTAG TNV aBpOIOTIK GUYKEVIPWON TWV PUTTavTWY. To palpo
OTPWHA IAUOG TwV 15 TTPWTWYV EKATOOTWY OXETICETAI HE augnuévo opyavikd UAIKO aAAd kan pe augn-
UEVEG TUYKEVTPWOEIG Bapéwv PETAAAWY. O1 XapnAég TIMEG 10VTOEVAAAQKTIKAG IKavoTnTag dev guvo-
oUV TNV EMQAVEIOKN TTPOCPOPNON TwV Bapéwy YETAAAWY OTa IZAHATA, TTAPAAANAG OPWG TO GAKQ-
Aik6 TrepIBAAAov Bev guvoei TNV KivaTotroinon toug. H au§nuévn cuoowpeuan PETAAAWY Katd Tnv
mepiodo 1974-1992 utrodeikvuel TNV aveEEAEYKTn Blopnxavikr avdamTuén otnv mepioxr yUpw amo
TOV KOATTO Kai Tn Xprion Tou w¢ ammodEkTn AupdTwy. TEAOG evBapPUVTIKA Eival N PEIWPEVN CUOOW-
peuon PETAAAWY KaTA TNV TEAEUTAia BEKAETION .
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ABSTRACT

GEOCHEMICAL AND MINERALOGICAL ANALYSIS OF SEDIMENTS FROM
THE GULF OF ELEFSINA —STUDY OF THE ANTHROPOGENIC IMPACT

Kanellopoulou, G., Perdikatsis, V., Foscolos, A.

Laboratory of Inorganic and Organic Geochemistry and Organic Petrology, Dept. of Mineral
Resources Engineering, Technical Univ. of Crete, Chania, Crete, Greece, gkanel@mred.tuc.gr,
vperdik@mred.tuc.gr, foscolos@mred.tuc.gr

Mineralogical and geochemical data on sediment of three sampling locations in the gulf of
Elefsina, have been studied in order to access the impact of inorganic pollutants. The gulf is rela-
tively shallow in depth and is connected to Saronicos bay with two shallow channels. This bottom
physiography, worses the depositional environment since it receives pollutants of both the city and
the industry without having wide towards the open sea.

Grain size analysis of the surface sediments indicates that they are classified as sandy loam.
However the main characteristic is the widespread appearance of a silty black layer, rich in organic
matter. The thickness of the layer is 12 cm and is related to the oxic-anoxic conditions of the sur-
face of the sediments. During the summer period the anoxic conditions promote an increase of the
concentration of the organic matter in the bottom sediments which results in the widespread black
coloring. The existence of a black layer in the first 10 to 12 cm of the cored sample is attributed to
human activity. During the winter period, in which sampling took place, the increase in soluble O2
was responsible for the appearance of a thin brownish color top of the black layer. The thickness of
this coloration is 0.5 mm.

The pH of the sediments fluctuated between 7.4 and 8.5. The lower pH values are obtained in
the top of the sediments while the higher ones in the bottom of the sediments. Data from the cation
exchange capacity measurements have asserted the predominant of clays in the west side of the
gulf. The distribution of total organic values yields higher values in the eastern side of the gulf (av-
erage value 4%) from the western side (average value 2.5%). Mineralogical composition of the
sediments yielded the following minerals; quartz, calcite, dolomite, chlorite, illite, albite and alunite.
A characteristic fluctuation of the soluble metals Pb, Ni, Zn, Cu, Mn, Cr, Hg and Cd, was observed,
which characterize the environmental condition and pollution of the gulf of Elefsina.
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