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_ cm'mzm FEQXHMIKH XAPTOFPAGHEH I'1A TH AIAXEIPIZH

\ TOY HEPIBAAAONTOYL LTH NEA XIAIETIA®
A. AHMHTPIAAHE'

NEPIAHWH

Efmt wtoom G to nuyrdopuo evdtagépov elvar orpappévo e tekevtaia ypdvia otig mBavég xuTaoTpogt-
VErELES omv vyEla v avBpuTmy, Tov Tumv el Ty guTey, Adye mg plravang Tov mepifdiloviog pe
i ymuxa otowyeic. H epappolopevn pueBodohoyla yio my eXTIUNON T VTAONS Rl TS XWOWKNS €xXTaom
v emriviuvey otorgeiny, Habuwe X TV EMITTOOLWY TOVE, E(VAL 1] avayvoLon Ty allaydy ota
S0 OUYREVIDWONS TOUS OTO EMGPAVELOXO Y1jivo meQufdhhov, OV elvon avILKEIPEVO PEAETNE TG EQPUOPO-
IS yewymukiig €gevvag. Zuvenug, yia va eEaopahobel n rowdmta Lonjg otov thavim pog, rabug kot n
106ppomm avartuEn oto péAkov, arateital N duoveyia eves vynhis Towmrag apxeion moAvoTOVELaRTG
?ﬂmmmg TANCOEOLNONG TMV EMUPUVELOHWY UKDV,

ABSTRACT

It is a well-known fact that international interest, during the last few years, has been turned onto the possible
hazardous consequences on the health of humans, animals and plants, because of environmental contamination
by toxic chemical elements. The rapid rates of economic development and population increase on our planet
have caused the aggravation of environmental problems, concerned with degradation from uncontrolled urban
and industrial development, intensive agriculture and overexploitation of water resources. All these problems
are affecting, on a global scale, the chemistry and sustainability of life support systems. The methodology ap-
plied to evaluate the intensity and area extent of these problems, as well as their effects, is concerned with the
recognition of changes in the level of chemical elements on the earth’s surface environment, which is the subject
studied by the branch of science known as applied geochemistry. Consequently, to secure the sustainable devel-
_opment of our planet, it is required to create a high quality geographical information database of the chemistry
‘of surface earth materials on which the well-balanced development of life is based. The Geological Survey of
each country is participating in the project of “Global Geochemical Baselines”, which aims to compile the multi-
element Global Geochemical Atlas, that is the chemical atlas of earth materials for 78 chemical elements by the
year 2010. The European part of the project has started in 1998, and results will be published by the year 2004.
Resulting information will be useful to agriculture, animal-rearing, epidemiology, urban planning, legislation
and to policy- and decision-makers in general, which are all related to the sustainable development of our
planet. Completion of this very significant project for effective management of the global surface environment
in the new millennium, and for better quality of life of the present and all future generations, will depend on the
availability of funds.

AEEEIE KAEIAIA: Tewynpeia, nayxdopa, nepiakhoy, 1ol otovgeia, duayeipuom.
KEY WORDS: Geochemistry, global, environment, toxic elements, management.

1. EICAMQIH

H uBdogaipa elvat 1) ovowouxr Béon, adve oy ontoio avarxtioooviol ta eddgn xoL Ta gutd, xo dud
péoov ™G omoiag ®urhomoPE( TO VEQS ®aw oL vypol puravtés. H mowdmra me Lonjg Baoletar, oe peydhro
fabpd, oo YNUOPO TOU EMUPAVELIXHOT GLUTOU OTEOROTOS TS YNS.  Opwg, o avbpomveg dpaomeudnyteg pu-
aaivovy 1o wepudihov wan Bétouy o xivouvo ) guowk woppomia, arhd xat ™ QuoLk HLaxipavon Tmv xnpL-
wiv grorElwy oL OPELRETAL TN SLIPOQOTOMTY TOU YNUOPOT Twv dagdpmy hbopovadov. H datdpatn
QTG ™S QUOLKTIG dLaHVUAVONS TV YNURGY OToLXELmY, N ontola xabBopiletal and 1g Yewhoyirés diepyaoieg
£8a) o ToLAGLOTOV TEVTE dLoERCTOPPUOI YoV, Ba €xEL xataotpogiréc ouvEneleg ot Lunj Tov avBpwmov.

* GLOBAL GEOCHEMICAL BASELINES FOR ENVIRONMENTAL MANAGEMENT IN THE NEW MILLENNIUM -
1. Institute of Geology and MinerHNRIKABIBNOARKN,:QE0@ROTTES" 17 T M LawAovias. A.MN.0.
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Tt 10 Moy o Ut BEWQE fTall TOAL SNIavTIHG Vot anoTutndeL 08 YGOTES 1] YEWMHLAY SIWAUIGYON TV {1uixiy
oToLyElwy, T orola Blvan aveyraioye Ghata Eppa dvia (6mwg Cl, Co, Cu, F, 1, Mn, Mo, P, S, Se, V, Zn #.d.

o nafie o oy PraPegov Toltdy oraugeinv (6rwg As, Be, Cd, Hg, Ni, Pb, Sb, T, U %.4.), péoa ooy enduey

¢ dencetig, “Eroi va dnuoveyndel n amarotpevy paom shyeogopuiv yio Ty oghoroyiotx Suxeipuon 1o

1 oo zepdfldhhovroc, 10 omolo ExeL vIOOTEl COPBADES AATAOTROPES (TS TIS TUEOELS TS OTYYEOVNS Loyt

VIS, (EYQOTINGS %Ok OLILOTINIG eVEmTvENE.

Ormeproactepes Fewroyirés Yanpeoies avd my vgnjio, av #ew epyalovral ouampatind, Sev Exouv ohorhy
DOOEL TOVG TOAVOTORELHOVS VEMYTUIONE GTAGVIES TG XWEAE TOVS. AUTH N EALENPT) OVOTNUATIHYS YEW -
#1ig TANDOGSENONG YLa T PEYaATTEQO TINIE TOV GTEQREOT (Ao TS Y15 B xahugOEl atd to €pyo mg Mayud:
opdc Tewympuxric Xdoroypdgmans, to onoio Ba extekeobel and chec nig eBvirég Mewroyiés Ymmoeoies vad
thvawiBo me AeBvoug “Evoone Tewhoyindy Emampdv (International Union of Geological Sciences, TUGS).
el tou Avebvoug Zuvddopow Feamygnpeios wow Koopoymueiag (International Association of Geochemistry ang
Cosmochemistry, IAGC), e’ 6oov eEaoqaiobel n anarrotpevn yonpatoddmon. "Hbn, and 1o 1998, o1 wep
o6tepeg BEupwaaixéc ywpeg xahimrovear vad my aryida mg " Evwong Evownairav [ewhoyixiy Yampeoudy
(Forum of European Geological Surveys, FOREGS).

Aedopgvou ot 1 dayeiplon) Twy repLfaiiovirmy Depdrov eivar Tokd dioxol, eq’ U0V Ta TEQLOOGTEQE
mopofhijpata given SIEBVI nat O eBvixd, yiveton Tgoomdbe a TEQUITEpw avdhvong g ONUAGiag Tov v AGYe
gpyov. H ovommuamxn moAvoTouELaxY] YEWYNIULAN YOOTOYOQENOo i To repLfdiiov eivan averyxaic, yiatl fa
MGEEREL TU EMOTHOVIAG DEdOpEVE v v TAnpo@oonboty Ta ®EVIpa Mjyng Ty ano@dosmy ™y Toaypend|
HOTAOTAOT TOU YEQOAION EMPUVELUHOU OTRUIHATOS TOU TAAVI TN HAg, ®aBa)g ®al YL T1) SNovEYit ATOTEAEONa-
g vopoBeaiag yia Ty TeooTadic kol aroRatdoteon tou nepipdihovroc. ' cutonc toug Adyoug ta yemmv;
wixad dedopéva anmrteltal: '
1. va napaxBouv pe my idua axpfoig pedodoroyic ané Gha T %A,

2. va elvan SweBéoyia 08 Ym@uart] HOPEY Lo var IUTOROUY Vit XONOLUoTonBoty OF YEWYRa@LG CUUTIIAT.
TANEOPOQLIY, OOV Bat CUVENEEEOYAOTOUV PE GhAG XWOLXG ESOpPEVK, OTWS TING XOTIONS YIS, TNE VOOt~
05 TV LW ®rat Ty avBpwnwy, mg mopdtdas toug 1A,

3. va elvar 600 10 duvatd TheEatepa, va OupueQLAauBavouy dnkadt, oha Ta duvnund emirvduva otonEeln
RO EVIOUELS, AROWY ®al CUVBETIRES EVIDOELS ®aL

4. 1 anoteiéopara va faoiCoviar o8 pla mhien oelpd SELypdTwy, T 0ol Vi CUPTEQLAGPPGVOUY DITOAE LjjIa-
Tnd €dapog, youpurd vhrd (humus), iCnpa p€patog, mANPPVOIRGS Knua, napdyto Knpa xow Totapo vepd.
ZNPEUDVETCL OTL TA YEWQYLXG EOGEY) TWY HEYGAWY XUl XUV TEDEDdWY QVTIOTOL( (WTOTELOUVTEL XUOIWE
amd mAnppupd Ko tapdytua Oiparc.

2. IETOPIKO TOY EPIoy

To ariympa tov Todovopmk, tov Ampiho tou 1986, Expouds Tov xedova Tov xivdivow yia 0hoxknpn myv
avBpondmra.  Axpfog éva jva petd, 1 opdda epyaoiag ms «Kabohuwng Feogmuuais Xaptoyodgmongy,
o ovotdanxe 1o 1985 and tovg Feviroig Avevbuveég iy Avtiro-Evporaizoy Fewmhoyixav Yrmpeoudy (West-
ern European Geological Surveys, WEGS), omy stapBeviea] mg ovvdvmon oulijmoe 10 attynpo ®a g em-
AUHOELS TOV OT0 EMPAVELaRG Tepfaihov. To Baouxd Bépa mov evioriothyue rjray, ot dev vmijoyay duabéoypa
yEWNHIRA SESOUEVA Y MV TRUYRaTIXY Extipnomn ™S emPdpuvang Tov empavelaxol Tepalioviog and
QUOLEVEQYQ VAR, Tia 1o AGY0 autd mEOERMPE 1 avayradmre ™g npaypatomoimans mg Fewymuaxrs Xag-
toypagmong ms Evowmng (Bylviken et al. 1990, 1996, Demetriades et al. 1990, 1994, Demetriades 1998). H
mpotaom aut wobenitnxe apydtepn and 1o apdyoaupa me UNESCO v ™ yeaymuix yaptoyodgnon tov
YEOOQIOU THHRATOS OAGHAN NS T vgmhiov, dedopdvou 6t 1) voPabuwon Tov neppaihovrog €xel hafeL Tafoy
nayroopeg dwroracers (Darnley 1990, 1995, Darnley and Garrett 1990, Darnley et al. 1995).

To £pyo mg «Atebvoig INewymunic Xaptoypdgnone» (International Geochemical Mapping, 1GCP 239)
1o mpoypdppatos «International Geological Correlation Programme» e UNESCO eyxpibnxe ané myv em-
toom tov IGCP 10 1988, Me v ohoxijpwon mg meviaetiog 10 1992 wan myv nardBeon mg teiwmrs £xBeong
Tou £pyou, «A global geochemical database for environmental and resource management» {Darnley et al. 1995),
n emrpomi tov [GCP ano@aooe v eYREIVEL TEEATOON TOU MQOYORUUATOS Yiar axOpn pio meviaetie (1993-
1997) ne 1o véo titho IGCP 360 «Baowéc Newymunés Oouaxéc Tnég mz Ygmriov» (Global Geochemical
Baselines). Adyw g peyaing onpaoiog autol tou €pyou yia ) dtethi] xowdmta ®a ¢ TOATAOROTITAS TO,
o emtponés e AteBvoig “Evwong Mewhoyuwdy Emompuoy (IUGS) xay tov Aefivotic Zuvdéopov Fewnmpueiag

»at Koopoynpetog {IAQF#(P%I%&?%&% " E&tp%%%?g.gy{uf llj’ﬂ E&’?E&%oi( %Iettﬁ(},l o 1998 péyoL v ohorhi-
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Tov, e Tov (D10 Hi1ho' «Global Geothernical Baseliness 1j ué ehetfeon petdqoaom ota eldnvind: «TTayuo-
ewxnmai Xagroypdgnon»: 10 apoyoapua qutd ouppeTEyouy opepa 6heg oo Mewhoyrés Ympeoieg

sMauam OV EWQaPaTIROY cr:ab digbvotic doo waw Tov evpwRainoy oxéhovg Tov
Yeommaic xagroyedenong, éxouv *vﬂomogﬂﬁ o¢ £va peyaho apBpd Snpootetioemv nal PEAETHY
11 n et al.1990,.1996, Darnley.and Garrett. 1990, Demetriades et al. 1990, 1994, Davenport 1993, De Vos
et al’}096, Hindel et al. 1996, Plant et al. 1996a, 1996b, 2000, Demetriades and Volden, 1997, Marsina and
}E‘J 1997 Pulkkinenand Rissanen 1997; Demetriades 1998, Salminen et al. 1998, Ottesen et al. 2000).
: o vurouto Tewhoymav xat Metarhevunay Bgevvav (IFTME) ovppeteiye ota xpoyeappara IGCP 259
; -{' ﬁm?ﬁﬂzm sEaon.ouBu v CUPPETEYEL EVEQYQ 0T poviun ALebvi) xal Evpwrainy emitpom] tov mpoypdppatog
e Mevotic “Evwong Teohoyikdy Emamudy (IUGS),xabwe ke ms “Evwone Evponaixgv Memhoyudy Y-
eowsv (FOREGS).

TO MATKOZMIO N'EQXHMIKO AIKTYO ANA®OPAL

Zréyoc 1ov mpoypdppatos IGCP 360 «Global Geochemical Baselines» xou tov duaddyov tov and to 1998,
w6 Ty aryida mhéov mg Awebivorg “Evmong Tewhoyoiv Emomuwv, tov Aefvotic Zuvdéopov Mewympeiog xa
- xoquqpsmc ral g Evoong Evpwaaixwy Fewhoyixdv Ymeeowyy, eival 1) 0horAjpmon Tou TUOopHE Vo
Mayxdopov Mewympunot Awmmioy Avagopcdg (standardised Global Geochemical Reference Network,
GBN Zy. 1), nabuig wa tov Mayrdopon FCeuymuzot Athavia péyor to 2010 pe v mpoindbeon, fEfaue, ot
B eEaopahobei 1o avayraio xovdvi. To mayrooplo TOAOTOLELORG YEYMuUxO SIXTVO avagopads elva
avayxaio, dedopévou du Ba arotekéaer ™ Baom yia ™ dnuovpyia e anctotpeng diaouvopiaic xat dun-
- mewpotieis vodopic, 1) onola Ba yonowpomomBel yia ™ OUVOEOY TwY MO AETTOUEQRMV 1) MO EEELOREVUEVDV
TOTAGV YEQYNIADV EQEVVAIV OF £0vInG entinedo.

To Mayxéopo Ceurympuxo Alxtuvo Avagoods ®ou 1 tpdneLa mhnpogopiay, tov Ba dnuovgynbel, Bo eEum-
QETOOUV TOAAOTS OTGYOUE, RUDLGTEQOL TWV ONOIWY ElVaL;

1. n mapoy] éynueng ThNEOEOONONC, GO0V AqGOPd T XNUKY CVOTAOY SLaQeRMIV EMUPAVELTRWY VMROV [Ty,
UNOAEUIHOTIXG €GO, youpxd vAtxo (humus), mhnppegixd Knpa. tapdybo Knpa. [Knpe pépatog, tota-
o veQd] o BECELS LOORGTAVEUNEVES 0T YEQPOQIK EMLPAVELR TNG YEMOPULOS,

2. 1) mapo) CUOTNUATIXOV fadikuv Yewymuxoy dedopévay, Tov Ba yonoyonomboly omy  TEOETOWLOlR
tov TMayréopon Teoympinod Athavia,

3. nUnapkn ovyrexpipévov BEcemv derypatolmpiag yia ™ diaypovirt} raparohotthion mg yewymueiag, Tov
B Srevrolivel Ty avayvadpLom xo RETENOT sahhayuvs and orolodnmote aftio,

4, nUmapln apyelmy SELypdtwy avagpopas and Tomuxd vhind yia ®abe Yoo,

5. m vmapEn onpElwy avagopds yie Y XUVOVIXOTOMON Ty YEwynuxuy dedopevay twy ebvixoy toamelov
TANOOGOQUIY KCtL

6. N YrapEn apyeiov derypdrov mov Ba progoty va xonoiponomBov xat o8 AALES. MO EEEIDIREVIEVES, LEAE-
1eg, onwg (a)wotomxig avahvoeig (C-12, C-14, Pb-204, Pb-208. U-234, U-238). (B) npoodiopuopd tov fab-
pot oEidwone v otoreinv, my. As(II)-nepwoodrepo ToExd, As(V)-hydtepo toExé, Cr(I)-hiydrepo
10Ewd, Cr(VI)-nepoodtepo 1oEmd, Cu(l)-hydrepo toEmd, Cu(ll)-nepuocdtepo 1o8md, (v) dadoyines
EXYUAOELS Y1 Tov Tpocdiopiopd me frodabeodmrag, (d) TpocdiogLond TV TUDAREVOVTWY ODYOVIKDY
pumavradv (persistent organic pollutants, POWSs) ».a.

Emompaivetal, 6n ) xordoton tov [Nayxéopon Tewyniuxzot Atior Avagopds Teémel va eival uvymig
moLdTTac ko opotoyevelas, Tuwr to Adyo avrd Ba axolovbeitat, and ohec g Fewhoyinés Yrmpeoteg tov
ahaviion pag, v ida dadixaoic deryparohmpiog, mporapaarevc ¥ avaivong v deryparwv. O péBodol
BerypaTolmpicg ®au TEOTAPUTHEWS TV dELYpdTwV TEQLYRAQOVTaL oy éxbeon and Salminen et al. (1998), v
omola eival SiBéoiun. yia xdbe evdiageodpevo, amo todadirtvo (hitp:/iwww.gst.fi — ph. fifroypagia yia
odnyleg). H énbeom pe tig avahvuxéc nebddovg Ou eivan drabéoun to 2002.

To Marynéopo Fewynuind Alxtvo Avagopas #aAUTTel 6k ™ yepowin emgdveLd g Yewogawpag, pe 5000
xehid, mov 1o xabe fva €xel duordoeis 160x160 km xa €xtaon 25.600 km’ (Zy. 1). O oyeduaopdg mg devy-
paTolplag €xEL YIVEL PE TOOMO BOUTE VO WTOREL va Egrtppoatie | molu-emxinedn avdaivon duonopds (ANOVA),
JLE OTG10 TOV TROTDOPLONG TOL PEYEDOUE Rt TS ONUaciag TS YEWYMILKYE HETafANTOTTas peTeEl Twv READY,
wrabue nar eviog avtay (Darnley et al. 1995).

And widBe xehi (160x160 km) embéynuay névee woyaio mpeie, IOV AVIOTOULOUV PE TIg TANOIECTEQES

herdves aopporc, yic HNRIEKA BIRMANKN 1REQMRATTOS 2 EHAKEHEWAQYIag: Afh: ta ovomipata vroomioiEne
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Tyrjua 1. O ydprns defyver To Hayxooue Aixtvoe Avagopds mov xalvmrer g yoees tov Evpwraixev 'ewlo-
yirav Yanggeawgy (FOREGS), Ta xehid draordoewy 160x160km opilovras ans 115 mapdidnles mhdrovs xat
arfrovs xar i ueTalt Tovg amdoraon eivau 1,5° (axd Salminen et al. 1998, Fig. 1, p.11).

Fig. 1. Cells of the Giobal Terrestrial Geochemical Reference Network (GRN) in the countries of the Forum of
European Geological Surveys (FOREGS). Each cell is 160x160 kin and defined by the lines of latitude and
longitude at a distance of 1.5" (from Salminen et al. 1998, Fig. 1, p.11).

Conjg Epyovral O GUEOT 1] ERIECT) ETTagn]:
 UTIOAE LUPOTIXG EdQpog
youptxo v (humus) [yt omy Eihdada]
oo e
TANPPUUORG (e
EVeRYO [Tnpa pfparog
TOTAULO VEQG
hpvalo Cnpa [ox oty Ebada].
Enfong, oe xabe Béon deryparoanpiag Bu yIVETUL HETONOTS NS QUOLKNG QUOLEVEQYOUS axTvOBoAlg pe
omvBneopeTeo vatwgiion (k. okuxr], Th, K, U) ®at 010 ToTGUL0 VEQS TOOGOI0QLONGS Tov napapetowy pH,
Heprongaolag rot kAT TUS.
Metd ™y mponapaowEr] GAWY TV THIWV Twv detypdtoy tov ®abe xehon, Ta delypata Hu avaivbolv oe

Sromotevpgve i eoyaomow oy Ceghoyigoy Yanoeguny,, yua 78 ymuixat otoyeio. To amoTehéopate
#a 1) EpuNVELe Toug fa Efwﬁﬁ@hé%'(%' p)‘c'toégﬁnm%sq ?993:‘]§§gaﬁk‘{l¥.°b§%%’x9&'9‘5{cfé}(rﬁ'iz%tm. Enewdr] ta anotehé-
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oot ; s |3
Erdyog: H otvragn vou Maykéouou Mewxnpixold Athavra
Epyo ITME: Nayxdoma Mewyxnuxd Xaproypdenon (IUGSAAGCFOREGS)

[N27E13 |
i 2 My o hwtveg v Beyparoirpia (Bdon Tou onelioy Tou Epyou Twv FOREGSAUGSIAGC)
P e > | 1o Beypamodoes Ao awoppolic
[1e] Aextives YTl BOVPATOANIGS via eEayu ebyyou
6T 6 km
= Beryparoinglag xan xdiBe
5 NZTE13 Ixfipara apidunong Twv Soypdnwy ot Aexdivn awopporfic
2
1e Ay \paTo emgavriag NZ7E 1354
S W Adlype mAngupod dfgumros PéBous  NZTE13L4
e 3% Actypo opyavieil; GAng (humus) NZTE13H4
e 8 Adypo rmpovooxod oSGpoug  NZTE1IT4
- Adypa eBopoug and opi{ovma © N2TE13C4
= 4 Atyyse TRIpEYGOU cmpaveiag NZTE13K4 |
i | *wmm:‘;m N2TE13N4 |
Actypo oMUY vepol  NZTEVIWG

/A e Eparoc piparo; NZTET3S4
f VMMM1MnW
“Aawtivi) aoppofg <100 1k,

o

|
Zy. 2, O ydpmns Oelyver Tig TOOTEWVOUEVES xt OetypaTiofeioes Aexdves amopporjs otov EAdadixd ydgo xabos
xat 1o oxEdio deryuarodnpyias xar apibunons rov deryudroy.
Fig. 2. Map showing the proposed and sampled drainage basins in Greece, the sampling plan and sample
numbering.

- opota avtd Ba eival e, 1600 OTOUC EMOMUOVES ROl TEYVIXOUG, GO0 KL OTOVS TOAMTES, (POLTNTES %L
pabntéc, 1 mhnpogoenon Ba eival YOUUUEV OF ETOTNUOVEXY, (G #0t 08 EXAATREVIEVY YADOO yia TV #dOe
 fopa. Xe elvind enlmedo Bu Sd0VTaL TEQUITOTEQES TANQOPORIES Y10 TO YEWYTIKG d(HTUO avaqopds TS «dbe
 pag ®o ouvorTiHY Tapovciaon v aroteieopdtov me Mayrdopag Femymuoais Xaproyodagnons. Omog
yivetat ®oaravonts, autd 1o eyyelpnue Emdiher wa o GuvEQYaaia UAOAGYMY, daondimy nal dnuooloypa-
| b ovviongi gk BIBNBRUTHOHSBRBT RIS B AR &S Touon wévioon e
TPOOWITLXO, TO OO0 Dot CUVINOETaL (IO TIC EMOLES ELOPOQES TWV YOOIV, TMV ELVIXOV YEWADYLIV UTINOECIOV R0,
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“Evog o6 'wopg Pagusots otéyoug Tov £Qyou efvar 1) oyt GMIE s aratolpevns TANEopSenaTg Yia
en{luon TV 710 4 oL, u.:»ﬁ:lllvnl. mﬁfq pe Ta Oeopobempéva exineda Tov toEwdv otoveiov
v oprobémon v gvuauu.éww edagav, Zto Oépa aurd vrdoyel N avayradTyTe CUVEQYaoiog Twv eBvindy

| im LBV DPYOMGNBY-YIEToV %BooIopG EmTEdwVsTaronola Ba hapfdavouy véym T guowti yewhoyuaj
b duodienVem TV Tl el g8 TUVGETION pEe QUTOTOEME Ko owotoEixoroyixd dedopéva. T 1o Adyo avtd, ot
|. eTpOnE s TaW DIEBVAY opyaviopdv (TUGS #o IAGC) jimopoty va maikovy onuavits poko wg ot exionpuot
oueve (€ ¢OOEls MC yewhoyiag e yewympeias, ov Ba EQOVY 010 TPaREt TwY CULTMOE®Y GRoS TOVS YEWYT-
purons-péhn OtaGoowy ogyaviopwy, Grng mg Association of Exploration Geochemists xaw g Society for Envi-
ronmental Geochemistry and Health, Ztéyog avnic mg ouvvepydotag Ba eivan 1 nardpuam odnyudv, mov ba
— Elugitcm\’ T (ONOWOTOMAN To mottleopamv mg [Mayroopag lNewymunnic Xaptoypagnons, CUppova e
s agxég TS CELPODEY uvd.m‘vEr]g Tov Atebvotig Zuvedpiou tou Rio de Janeiro™92 (Quarrie 1992). ®vowa, oe
aun] TV nEOOTABELR (UTaLTE (Tt 1) CUVEQYOTX #al chwv EWdonitwy, n onoia Ba emrevyfei péow mec UNESCO
#al Tov TTayrdopon Opyaviopoy Yyelag.

Avtég oL odnyleg mpemel va yivouv omy ouverela anodextéc and duebveig ogyuviopote, omwg ta Hvmpéva
"Efvn o v Evpwmaixng "Evwon, ol onolow Ba 11g evowpatwoouy oug aviiotovges odnyles yia m Bektiman tov
S1eBvoug TEOMOU EXTIUNONS TNG QUILACPEVTS Y1)G KOL TG UVENUQRELRS TWV OTOLYEIWV OTe £OdQ),

5. TTIATI Ol TEQAOTTKEL YIIHPELIEE ANEAABAN AYTO TO EPIO;

Or eapPOOREVES YEWAOYIKES PELETES IOV EXTEAOVVTAL antd Tig eBvinég Mewhoywnés Yrnpeoleg agogolv m
MmBdoparpa, mouw eival N Bepeiundng faom navew omy ool SNoveyoUvIaL T £0GYN Kal AVaTTHoooVTUL T
uTd ®a HLd PEco S Oolag PETAVAOTEVOUY TO YEEOS ®at oL pevotol punot. On ebvinég IM'ewhoyirég Ymmoeoi-
£C TV OVATTUYUEVY Y0V eival oL povadirol rehG eEOTAMOPEVOL 0QYAVIOPOL YU TNV TPOETOWUAVIA TN OU-
amuatxiis Baong molvotorgeiaxdy Yewynuxoy dedopévary yia mepfakhovirols oxvomolg, Tovw amaltel 1
Evpwsm, alhd xow ohdxAnpn 1 vgnjiog, dud toug eErig Adyoug (Plant et al. 1996a):

o O nepuoodtepes eBvirég Newhoyineég Yampeoieg £ouy T yvaan ®aw Ty eWTeQia Tov PEATotwy nedoduy
derypaToAmplag ®at AVAAVONS TV ETUPAVELERMY UAKROY (L YvoRILouy TV TEYVIXY EQUIVELRS XL TaROV-
alOomg TWY YEWENUIKWDY FaOToY.

e [lohhéc eBvinée Temhoyinéc Yanpeoies, yjon, coyohotvial [LE TV TQOETOLLUOIC TTOATTOLLE LKWV YEMYM |-
KOV YEOTOV TETPONATOY, EDQEOV, ETPAVELOXWY VEQOV, UTAYELWY VEQUY Hal IENRETWY QEPATOV.

e [loikégc Evpwmaixés Newhoyés YImpeoleg eival ouota ®EvIpa yuo ) ynut] avaluon 1oy vdatwy xat
TG OQUATOYN AT avahvons Ty mupitikddv akdtwy. O tehinds 0tdxog eivan 6hes ot Newhoyireg Ympeoieg
™ms Y@nAlov v pnopoty va ap€youy tymhot eTUTEdoL avahvtixes 1npeoles.

o Ta veaympxd Sedopéva ae Ynguasx nopgny, o nagdyovea and g Evpwnaixés Mewhoyinég Ynnpeoieg
o eBvinn whlpaxra, 116n Bonbovv otov €heyxo g QUITOOREVNS YNNG OE OXEON) PE T¢ GUOKA VYnia emineda
TV duvnmird PAABEQGY yMUIRGY OTOLXEIWY KOl EVWOEWY RAL TOV QUOLROU meQlfEhhoviog yevirdteQa.

o O ebvinég Newhoyés Ymmpeoieg duabétovy eEEIHEVPEVOUS EMOTUOVES OTU HOTAOPATH OQUAHTHIV, TC
Onola TAQEYOUY TIE YVIHOELS YIG TV XATUVONOT) TNE XATAVONTS %o NETAVACTELONG TV Bapéwy PeTdhhuy,
TV QUDLEVEQYOV OTOLEIMY %0 AWV QUTWV T8 DLUPOPETIAG YEWAOYIXG EQIfAAhOVTU %L

e O Evpomaixég Mewhoyinés Ymmpeoleg €xouy rabiepuwioel Tig pebddove mooninol ehéyyor xan diabétouy
™y epnelpia g Paceig dedopfvoy v o Fewyoagixd Zvomjpara [TANeogoouny, mOTE Vit PIOQOTV va
aElonotjoory anotelegpatina T fookd yemymuud dedopéva ya mepifalioviinoic oxomovs.

6. LXOAIA

O zabnynmis Kalevi Kauranne, levindg AevBuvnic me Femioyinis Ymnpeoiag g Pwiavdiag, exemjpave
10 1998 611 «OU YEWYMMUKOL ¥ARTES UTOTEROVY TO MO EMELYOV KU ONUUVTIAG £QYO TG YEWAOYIUS Yitt TIE OMpe-
OWES avayres me avBpwmivng xowwviagy. Auvni 1 npdtacy tovilel T600 onpuaviirt £xeL YIVEL 1) YEwymuua]
TANEOESENTT YLat TV AELPORe avamTuEn otov mhavijon pag.  H guot yeEwymx 100000t Ty ETLQUVELR-
KOV VMEOV TOU FEQOUOU TUIHaTog TS vdQOYEIOU, OV E(VaL TOTELEONT TV YEWAOYIROV MEQYAOWV, E(
TOVAGYLOTOV TTEVIE QWOERATOPPUOL Yo0via, EXEL darapayBel onpavird ond tov avBpwmo. O fopnyavizd
AVETTTUYREVES YWOES EXOVV aAOWDIOEL O UEYGAO Babind auty] T Quotkl] L0oQEOMIT TV EMPUVELURLIV VALKV,

H Mayroopa Ceogmunry Xaproyedgnon mz Ygnhiov, pe andgaon g "Eveong Evpwnaixdy Fewioy-

vy Ynpeouwy, agyae (chft?d%)g)\'ﬁeﬂf Wﬂa&%@@?ﬁﬁﬂeﬁé&ﬁbw&g&%am“ yupes. Ta mpota

anoteréoparta Oa xuxhogopnoowy pexol o 2002 xal o Evpwraixcs Teanmuios Athaviag Ba dnpootevtel 1o
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¢ 2004, Zrdyoo £ival n ouvELON GUTol TOb ERYOoL oTig uGhouTES YWpes xal 1 Exdoon Tov Mayzéopov Teaynm-
| 1‘. i Athavia weyor 10 2010, Q 6TOKOS awtdsg, wropel va vhomombel, £@' doov eECOQUALOBED 1) aTaLTovpEYY
(peredimon, Sedopévor o okl yipeg avupeToniCovy ofipepa cofapd owovoprrd mpofhrjpora.

A ‘epyaoia avni SnpooieveTal jie Ty fyrowoTtou Tevivou Awvbuve] tov ITME. Evyapuoud toug ouvadeéh-
q;éug Kwpudno Ioavvidn, Mapla Kapivapn xar Avkatepivn Bépyou ywo ta erowodopunmixd toug oydha et tou

goyion xepévor. Erlone evyaoiond tov Kovarayvtivo Aérowo s my EAévy Aovfr yua m foriBeid toug om
ﬁet{'mtolmpﬁu %at 1o T'ewpyto Ntofa omy nponapaorewyj o SErypdroy.
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