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Evyapweticc

Méoa omo avto 1o onueioua Ga nheloa vo evyapiotnow Oepud thv koabnynipia pov,
kopia EAévn Kokkivoo, yia 0An v fonbeio. mov pov mpocépepe 010 O1G0THUO. THS
ETUEAELOG TNG TTOYIOKNS Wov gpyoocias. Apyika Oélw vo. v evyopiotiow yio tqv
emidoyn Ttov Géuatog, yiati mopoLo mov aTnV apyn Hov Pavhke dDaKoA0 Kol 0TI dev Ho
0 KOTAQPEPVA, TEAIKG OV 000nke n evkaipio, va aocyoinfm ue tov touéa g
HOYVNTIKNG ETIOEKTIKOTHTAS KOl OVTO OmOOELYOnKke apketd evolapépov. Xwpic ouws
™MV OTOUOVH], THV KATOVONGH, THY 0160e0h THS VA UOIPGLETOL TIC YVWOELS KOL THV
IKQVOTHTA THGS Va. €ENYel Tovg To oOVOETOVS Opovs ue Tis mo amAés Aételg, dev Oa
umwopovoa va rkotapépw timota. lia avtods T0VS AOYOLS AOITOV, OTWS KOl Yo
moAlodg aldovg, Bélw va TS eKppacm THY EVYVOUOGOVH HOD KOI VA THS T &V
UEYBGAO EVYOPIOTM.

Télos Oo nOcia vo evyapiotno®w TOLS YOVEIS HOVL VIO, THV GYATH TOVS, VIO TO
EVOLOPEPOV KOL Y10, OTL LLOV EYODV XOPIOEL Ol ODTA TA YPOVIO, KO TOV Y10, UEVO HTOV
ToAvTILO.



Hepiinyn

2KOmOG NG GLYKEKPIUEVIG EpYaciog eivar vo eEETACEL TNV EQOPUOYN TNG LLOYVITIKNG
EMOEKTIKOTNTOG G HeBodoroyior Yoo TN YOPTOYPAPNON TEPOYDV HE LYNAL emimeda
pomavonc. H ovykekpyévn pebBodoroyio epappooctnke oty meployn mov Pploketor o
vrootafudg e AEH Xavimv, to étog 2008. 'Eyvav apyikd derypoatoinyieg £00pikod VAIKOV
YOp® amd Tov vrootadud kot o aktiva tepimov 1 Km. v cvvéyeio Tpocdiopictnke 1 Tiun
NG HAYVNTIKNG EMOEKTIKOTNTOS GE YOUNAT Kot VYNAN cvyvotnta. Eniong mpocdiopiotnke n
HOYVNTIKY EMOEKTIKOTNTO oTo. Ogliypota agod vypdvOnkav, pe o100 vo. aviyvevtel 1
enidpacn TG VYpAciag OTIC HETPNOELS WHOYVNTIKNG emdekTikoOtNToC. Emumpdcobeta n
HoyvnTIKY  EMOEKTIKOTNTO  EMAEYUEVOV  ENPOV  OELYHOTOV  EMOVATPOGOIOPIGTNKE  OE
OLOLPOPETIKN YPOVIKY] OTIYU] 0AAG oTIG 101EG cuvOnKeg epiBdAiovtog kot Beppokpaciog pe
o6TOY0 VO TPOGOIOPICTEL TO MTOCOCTO EMOPACNS TOV HAYVNTIKOV BopvBov OTIC UETPNOELS.
AxorovOnoe enelepyacio kot epunveio tov amotelecpudtov. Ot VYNAES KoL EVOLAIESES TILEG
LOYVNTIKNG EMOEKTIKOTNTOG, OV THOVOTATO GUVOEOVTOL [UE TNV TAPOLGia Papéwv HETAAAWYV,
evtomiCovtal avatoAkd, Bopeta kol votia tov vrootabpov g AEH. H mapovcia pépatog
dtevbuvong B-N, ot Bopetoavatoiikol dvepol mov mvEOLV GTNV TEPLOYN KOl TO TUKVO 001KO

TIOTEVETOL OTL ATOTEAOVV TTAPAYOVTEG SLOCTOPAS TG POTTAVONG,.

Abstract

Main purpose of the present study is to investigate the suitability of magnetic
susceptibility measurements as a pollution monitoring tool around a power plant located near
to Chania city. Surface soil samples have been collected in 2008 using small sampling interval
and the magnetic susceptibility in low and high frequencies was first estimated and mapped.
Thereinafter the relation of the humidity and the magnetic susceptibility was investigated.
Finally the magnetic susceptibility measurements were repeated in order to find out the
influence magnetic noise on the magnetic susceptibility measurements. High and intermediate
values of magnetic susceptibility are indicated east, north and south of the power plant and are
possibly related to the drainage network, the wind blowing in the study area and the traffic

net.
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1 EIZATQI'H

1.1 XK0m0g KOl AVTIKEIRNEVO TNG EPYACLOG

2T0%0¢ NG MOPOVGOS epyaciag €ivar M €appoyr] TG HEBOdOL NG HOYVNTIKNG
EMOEKTIKOTNTOG GE YOPTOYPAPNON WKPNG KALOKOG GE TEPLOOTIKY TEPLOYN Kol KOVIQ GE
VooTofUd TaPay®YNS NAEKTPIKOL pevpatoc. Eivar yvootd €0d kol apketd ypovio OTL M
HOYVNTIKY EMOEKTIKOTNTO WITOPEL VO OmOTEAEGEL OEIKTN LYNADV GLYKEVTIPOCEWV Papiémv
petdArov. Tig televtaieg 600 dekaetieg N cvykekpluévn pnebBodoroyia e@aproleTat EMTLYMS
o010 €£MTEPIKO Yl TNV TapokolovOnon ¢ edmAwong g pOTAVONG € TEPLOYEG OV
Aetrtovpyohv  PBoaptég Propmyavieg, ydpor vyelovokne taeng amoppipupdtov (X.Y.TA),
aePOdPOLIO KA. T

Avtikeipevo g mapovcag epyociog stvat:

e H Lemtopepi]g YE@QUOIKI] YOPTOYPAPNON TNG TEPLOYIS YOP® OO TOV VTOGTAONO
™ AEH Xoaviov pe v pé0ooo g poyvnTikng EMOEKTIKOTNTOC,

e O gvromopog TEPLOYOV PUTAVOINS KOL 0 GUGYETIGROS TOVG ME T CiTIO. TOV TNV

TPOKALOVV.

1.2 Mg0odoroyia ekmdvnong
H pebodoroyia exkndvnong g epyaciog meptiappavet:

e Tnv ovykévipowon Tov S00ECIUOYV TANPOPOPIOV Kol GTOLEIMV TOL OEOPOVV TNV
mEPLOYN  UEAETNG Kou TNV euputepn  mepoyn omd  KABe €ldovg  yewAoYKEC,
VOPOYEMAOYIKEG, EOOPOTEXVIKES WEAETEC KOl £peguveg Tov £yovv ekmovnbel amod
OPOPOVG OIWTIKOVG 1 dNUOGLOVG POPEIG KO EMGTNUOVIKES ONUOCIEVCELS amd TNV
eMvikn kot debvn Piploypagio, KaBOG Kol gpunveio. aePOPOTOYPUPIOV YIo TIG
TEPLOYES EVOLAPEPOVTOS KOL TNV EVPVTEPT] TEPLOYN].

*  Tnv épevva mediov Kol YEOEVOIKN XAPTOYPAPN O TG £EETAlOUEVNG TTEPLOYNG LE TNV
péEB0OO NG HOYVITIKNG EMOEKTIKOTITOG.

* Tnv eneéepyocio kot aEOAOYNON TOV GULVOAOL TV OESOUEVAOV  YPNCLOTOIDVTOG
GUYYXPOVO AOYIoUIKO.

o XVvtaén g Tapovoag EpYaciog.
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1.3 I'eoypa@wkn 0éon ko TePLypa@ TS EVPVTEPNS TEPLOYNS

O vopoc Xoviov kaAvmtel to duTiko tunua g Kpnng xu éxet éxtaom 2376 Km? ko
mnBoopd 140000 katoikovg (amoypaen 1991). O voudc vrodwpeitor oe mévie emapyieg e
npotevovsa v TOAN tv Xaviov (52000 kot). And to 1999 o voudc ywpiletor oe 23
Aqupovg (Kamoodiotprokovg) kot 2 kowotntes. H Popewa meproyr] tov Nopod pe mwold
eOEeveg BdAacoec KataAnyel oe Tpelg xepoovioovs. Ocov agopd Tn vOTlo TAELPE TOV
vNGob Tpog TV TAELPE Tov APukoD TEALYOLS TAPOLGLALEL TN LEYOADTEPN NALOPAVELD TNV
Evpdnn. Bopeta, dutikd kot votia o voudg mepipdiietor and Odrhacaoa.

To éda@og tov N. Xaviov eivar ot HeyoADTEPT] TOV £KTOGT OPEWVO Kol NUOPEVO.
E&aipeon oamotedel m medidoa twv Xoviov. AVOALTIKA 1 KOTAvOp] TOVv €0AQOVS GE
katnyopieg &xet og e&ng : 18% medvd, 19% muopevod ko 63% opevo.

Yto Xavid Bpioketarl pio amd Tic ynlotepes opooelpés e yopag : o Agukd Opn 1
Maddpec. PnAdtepn kopuen tovg givar ot [Tayveg (2.452 w.). Bpioketor 6to NA tuniua tov
VOHOU Kot eKTelveTO HEYPL TO TapdAla. Zymuotiler mwoAAEg KopvEég kol opomédia. H
HOVOSIKN HEYAAN Tediada tov vopov ivar avt tov Xaviov, mov koatolapupdvel to Bopeto
TUAR Tov. Mikpég medidoeg oynuotilovtal kol ota vOTwo TG emapyiog ATOKOp®VOL. XTO
vopo oynuoatiCovror emiong kot opomédwn. Ta onpavikodtepo eivar: tov Oporod, g
Avorndremc, tov Ackveov kKot ™G Tumpov. O N. Xaviov €yet uévo HKpovs TOTAROVS N
xewappovs. Ot omovdardtepot eivar: Tverog, Korévng, Tavpwvitng, Kaiapovitng, Kepitg,
Beproavog, Kotldpng, Evdég, Bpuoiavog kot Kakodukiovog. Ot aktéc tov Xaviov sivot
molvoydeic. Koupla yapaxktnpiotikd tovg gival ot k6Amor Kiooqpov kot Xaviov, ot 0ppot
Yo0dag, AApvpov, Xovywog ko Ayiag Povuédng kor ta akpotipie Bovéa, EZmdvro wot
Apdmavo. Ta Agvkd Opn, otig votieg kKuplmg TAAYIEG TOVS, KOADTTOVTOL OO TEVKO VD UIKPAL
3001 amd KAGTOVIEG CLVOVTAOVTOL GTO SVTIKO TULO TOL VOLOD.

Ta Xovid glvar n dgvtepn peyordtepn moAN ™ Kpnng pe 53.373 katoikovg ko
avaueoPNTTe N1 TOAN TOL OLATHPNCE TOV «ITAALO» YOPOKTNPO TNG TEPIGGOTEPO OMO TIG
dArec. TVpw amd 10 KaotéAh kot 1o Apdvi, otn Agyopevn «malid TOAN, TOAAN KTipla 1)
aKOUT KOl OAOKANPEG cLVOLKieg Exovv dtatnpnBel oe TOAD KOAN KATACTOGN OO TNV ETOYN
tov Bevetov kot tov Todpkov. H kavodpla mOAN €xel ytiotel cupupova pe €vo LOVTEPVO
oY£010 UE PeyAAoVS OpOUOLGS, TapKa Kol Opopea Ktipto (Zynua 1.1).

O vnootabpog e AEH (Zynpa 1.2 xar IIAPAPTHMA) Bpioketon otn meployn g
EVAOKOUAPOS TEPITOV KOVTA GTO ALAVL TNG ZoVOAG KOVTA 6T Aem®Opo Zovdac. H cuvoiikn

£€Ktaomn Tov vrootafpov eivar mepimov 100 otpépupata.

-6-
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62 NIE247 v S ing I11}1]11]:100 Eye alt

2ynua 1.2 Ewova tov vroorofuod AEH Xoviwv (http://earth.google.com/)
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1.4 I'evika otoryeia Yo To KAipa T Kpitng

H Kpnm kot yevikdtepa oyxeddv olokAnpmn m Mecoyelog 0dhocca Ppickovron
BopeldTepa TOV TEPLOYMY LVTOTPOTIKMOV VIVEULDOV. X~ OVTEG TIG TEPLOYEG AOY® TNG SLOVOUNG
ATUOGPALPIKNG TIECTG KOl TNG KUKAOPOPING TOV OVEU®MV, TOPATPOVVTOL 0V0 KLPIMG EMOYES:
n Bpoxepn ko n Enp1. Eav cav Baon tov dwympiopov ypnoiporombel n Beppokpacio tov
aépo, TOTE Ko TAAL TapaTNPOLVTOL dVO ETOYES: M Yuypn Kot 1 Bepun. 10 pecoyelokd tHmo
KMUOTOG, VITAPYEL CAPNS GUOYETICUOG AVALESH TNV YLXPN Kot Bpoyepn, KaOMOS Kot avapeGaL
oV Enpn Kot Bepun| emoyn.

Yav Oepun emoyn yopaktnpileton to drotnua lovviov — ZentepPpiov kot cav yoyxpn
enoyn 1o owotnua OxtwPpiov — Maiov, av kot ot pnveg Oxtdfpilog kor Mdaog uropodv va
BewpnBovv petafaticol purvec.

To kAipa g Kpng sivar gdxpato kot mAncidler mpog 10 Oaddooto. e vynid
VYOUETPA, TEIVEL TTPOC TOV OPEWO TOUTO KAIHOTOS. ATO TV Amoyn MmoTNTag Kol TV
petoformv, to kAMpa g Kpnmg Bewpeitar tpovopiovyo ko opeidetor oty kevipikn 0€om
oV KotéYel T0 Vol oty avatolkn Mecsoyeo. O yewpnmvog apyiler mepinov amd to peéca
AgxepBpiov kot givar nmog. O yoypodtEPOg UMvag Tov £Tovg eivat o lavovdplog mov dtapépet
elyiota Beppopetpikd and to Oefpovdpio. H dtapopd tovg dpmg 160 pe 10 Asképfpro 660
Kol pe to Maptio, etvar ocusn. 'evikd to medivd ¢ Avatolkng Kpnmg sivon amd Tig
Oepudtepeg meployés g EALGSOC pe pokpd nAogdveln okOpo Kol KOTQ TOUG WNVES
Oxtoppro péxpt Ampido. H vépwon elvar yevikd pukpr Kot PHEIOVETOL 0md OVOTOAMKE TPOG
ovtikd. To avatolMkd AKpo KATO TOLG YEWEPIVOVS UNVES OVNKEL GE TEPLOYN] MEYIOTOV
vepmoems. Ot Bpoyés avédvovtal amd To VOTOAIKE TPOg SVTIKA Kot amd To, TOPAALOL TPOG TNV
NTEPOTIKN XDOPOL.

Kvpo yopoktnpiotikd Tov KALLOTOC 6To VNnoi eivat:

e Yynid moGooTA PPOYONTOCEMV WPE WU KOVOVIKN KATOVOUN TOGO TLmKE (ovéntiky
KMpoKo amd ovoToAMKE TPOog SUTIKAE Kot HEYOAO MUEPNOLO TOGOGTO PPOYONTAOCEWDY
omv Kevipikn kot Avtikrp Kpimn mov @tdvet to 1/3) 600 kot ypovikd (tnv mepiodo
TOV £VIOVOV BpoyontdoemV, 0100&yovtol Tepiodot e Heydin Enpaocia).

e 'Evtovn nAoedvela

e 'Hmieg Oeppokpaciakéc amokAIcELS.

e Agv mapatnpeiton moté moyetdg.

e H Oeppokpacio ondvia éetel Katw and tovg 0°C.
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2 TENIKA I'EQAOI'IKA XTOIXEIA I'TA THN EYPYTEPH
IHEPIOXH MEAETHX

2.1 'eopop@oroyikd Kol LTPpORATOYPUPIKE GTOLYELN

H otpopatoypagio g gupdtepng mepoyng (Xymua 2.1) amoteieiton kvpimg amd
[TAelokaivikég amoBEcel amoTeAOVUEVEG amd UAPYOikoDS WOULITEG, WAPYES, UOPYOIKOVG
acPeotorifovg,kpokoromayn kot mopepPorés yowwv (g). Katd 6Oéceig mapoatnpeiton
EMKPATNON TOV HopYdV (M), TV popydikdv acBectorbov (k) Kot Tov kpokadomoydy.

H e&etalopevn meployn PBpioketar oty meddo tov Xaviov kot yioo v akpifela
KOVTQ O0TO AMUAvVL TG Xovdog (meproyn ZEvAokopdpag). To avdylvepo g meployng eivor
opaAd kot gvromiCovtot Tpelg KAGO01 vdpoypaptkov diktHov dtevbuvong B-N ek tov onoimv o
évag mepviel kK4t ond tov vmootobud g AEH. Koldmteror oto ochvoro tng amd

aArovfrokég amoBéoels (Zynua 2.2).

2.2 MeTaAmKkn TEKTOVIKN

ATO TIG TEKTOVIKEG KIVIGELS, Ol OTTOIEG £OpACAV GTNV SLAPKELN TOV YEMAOYLKOV YPOVOL
otV meproyn ™e Kpng kot emnpéacav tv doun g, EVOLPEPOV Yo TNV TOPOVCO, LEAETT
napovctalet 1 veotektovikn dpdon (Kilias et al., 1993) n onoia e€arxorovbei va dpa g Kot
onuepa. Ot VEOTEKTOVIKES KIVIIGELG OPEIAOVTOL GE YEVIKOTEPT TEPIGTPOPT] TOL VNGLOL YOP®
and oploviio agova devbuvong BA - NA (Fytrolakis, 1980). v xivnon avty to vnol
OUUUETEXEL GOV €VOL GUOTNUO TEKTOVIKOV TEHOYOV OlPOPETIKOD HeYEBOVG Kol Qopdg
kivnonc.

Evdeiktikd tov €1000g TOV TEKTOVIGHOL TOL €Yl EMNPEACEL TNV €LPVTEPT TEPLOYN
EVOLLPEPOVTOC AMOTEAODV 01 EVOAAAYEG ETPAVELDV IGOTEOWONG KOl YOPAIPDCEDY - EVEPYDV
KOLTMV TOL VIPOYPOUPIKOV STIKTVOV.

H textovikn xotd v owbpkela tov Neoyevovg yuoo mv meproyr] g Kpnmg eivan
KUPIWG EPEAKVOTIKN HE TOOVA SIOAEIUUOTO CUUTIECTIKOV @AcE®V. ATO T0 MeldKavo £mg
onuepa 0VO peydra yemdovvapkd yeyovota kabopilovv v yewhoywkn eEEMEN g Kpng: n
oVyKAlon Aepikng kol Evpaciog kot g otapuyng g pikpomAdakas g AvatoAiog Tpog to
votiodvtikd. Tpelg peydreg opddeg pnynatomv Tpodkuyay omd TG EPEAKVOTIKEG PAGELS TOV

émin&av v Kpntn and to Medkawvo €og onpepa.
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H npd kot mokodtepn opddo omoteAeitan amd priiypoto yevikng dievbvvong A-A pe
niio Méoo/Aveo Metdkavo pe apyéc Mesonviov. Ot Aekdveg mov €ivol TPOGOVOTOMGUEVS
otV 01evhBvvon A-A gival amoTéEAECUO AVTOV TV PIYUATOV.

Ta piypata yevikng 61evBvvong B-N ko nAikiog mepimov téhog Mesonviov pe péco
[MAedkovo amotedoOv v dehTepn peydAn opddo, vrevduvn yoo v Onovpyio. TV
Aexavov tov HpakAeiov, Iepanetpag kot Kaotediov Xaviov.

Téhog n Tpitn Ko vedTEPN opddN OmoTEAEITOL OO PYYHOTO YEVIKNG O1evBvvong BA-
NA w1 BA-NA. TToAAd and ovtd ta pryypato eivor akopo evepyd.

Ta mo a&droyo teKTOViKG otoyeion otV gupvtepn mepoyn (Zymua 2.2) etvon M

nmapovoio.  pnéryevoog Caovng devbuvong BA-NA o610 PopeloavotoAlkd Tunuo  Tng
eEetaldpevng meployng.

-10 -
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2ynuo. 2.1 F'ewloyikog yoptng e moing twv Xoviwv 0mov mopovolalovial 01 KUPLOTEPOL YEWAOYIKOL
OYNUOTIOUOL, TO. PHYUOTO. KA1 TO DVOPOYPaPLKo diktvo. Ereénynon ovufiolwv: al-AALovfioxés anobéoeig,
tr-amobéoeis epvlpoyng, kKvpiws eviog kapotikay eykoilwv, Pt.tm-Mapyes, duuol, kpoxalomoyn, Pl-

I siorxaivikég amobéosic, M.m and M.k-, Meiokouvikéc amobéoeig.

-11 -
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3. MAI'NHTIZMOX KAI MAI'NHTIKH EINTAEKTIKOTHTA

3.1 Ewayoyn

Ot poyvntikég 1010TNTEG TOV OPLKTAOV £XOVV UEYAAN OMUOCIO OQEVOS Yo TNV
HOKPOOKOTIKY] TOVG OVOYVMPLON KOl OPETEPOL YL TOV OSLOYMPICUO TOLG Omd HelypoTa
SLOULOYVNTIKADV, TOPAUAYVITIK®OV KOl TOPUUAYVTIKOV 0puKT®V. O S1oy®mplopioc Toug yivetot
pe v Pondeta E10IKOV LOyVNTIKOV GUGKELMOV, TOV OVOUACOVTOL LoryvnTiKOl o WPLOTES.

Q¢ odnpopayvntikd yopaktpiloviotl Ta LVAIKA, To onoio dtav ektedodv oty dpdon
HoyvnTiko mediov, Sortnpovy TUNHO TNG HOYVATIONG TOVS OKOUO Kol OTOV OVTO TOVGEL Vo,
voiotatal. Me 0épupovon maveo ond v Beppoxpacio Curie, v kpiown Oeppokpacio
LETATPOTNG EVOG GLOMPOUOYVITIKOD VAIKOV GE TOPOUOYVNTIKO, TO. GLONPOUOYVITIKE VAIKE
YOVOLV TO UOVIHO HOYVNTIGHO TOUG KOl UETOMIMTOOLV o€  mopapayvntikd. duoikd
GLONPOUAYVNTIKA OPLVKTA Elval O poryvnTiTnG, 0 HoyvnTOTLpiTnG Kot O HOyKEUITNC.

[Topapoyvntikd ovopdaloviot to. opukTd, o1 KPOGTOAAOL T®V OMOIWV TEPLEYOLY 1OVTOL
mov yopaktnpiovior omd mopdAANAN TOEVOUNGN TOV  WOOTEPICTPOPAV (Spins) TV
niektpoviov toug. Ta poyvntikd Simolo TV OpuKTOV ovT®V Yapoktnpilovral and Tuyaio
KOTOVOUT, TapOLCIAlouy YeEVIKA UIKPN EMOEKTIKOTNTO Kol EAKOVTOL EAQPPE Omd TO
poyvntikod medio. I'vootd mapopoyvntikd opuktd givor ot mupdéevol, o oMPivng kot o
Brotitng.

Awopoyvyntikd ovopdovtat o 0puKTE 0t KpOGTUALOL TOV OTOIWV TEPLEYOLV GTOLXE D,
To NAEKTPOVIO. TOV OTolV  Yapaktnpilovtol yio TNV TEPIGTPOPT TOLG YUP® OO TOV TLPNVA
tov atopov. [Mapovstalovv undevikn 1 EAGYIOTN HOYVNTIKN ETIOEKTIKOTNTA.

271G TapAypAPOVS TOL AKOAOLOOVV TEPLYPAPOVTAL AVOAVTIKA Ol PAGIKES £VVOLES TOV
LOyVNTIGHOU KOt TG HOYVNTIKNG EMOEKTIKOTNTOG, O TPOTOG TOV UETPATAL KAOMDG KoL 1) Xpron
™G HOYVNTIKNG EMOEKTIKOTNTOS 0TV €milvon mepiParioviikdv mpoPfAnudtov. EmPBaiieto
va avaeepBel 0t 1 TAslovOTNTA TV BE@PNTIKOV oTOXEIMV TPoEpyeTOL amd To PiffAio TV
Thompson and Oldfield (1986), Environmental Magnetism. Emunpdcfeta mapatiBevron won
Topodeiylato  omd  MEPWMTMOELS MEPOYDV Ue  mePPaAlOVIIKG  TpoPfAquata,  OTOL

YPNOUOTOMONKE 1 LOYVNTIKY] EMOEKTIKOTNTA OC OEIKTNG Y10 TOV EVIOTIGUO TOVC.
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3.2 Baowkég poyviTikEG 1010TNTES

Awpoyvntiopog (Diamagnetism). TIpdketton yioo pio acBevi) apvntikn poyvition
(magnetization) Tov TPOKLITEL KATA TNV OAANAETIOpacT €VOS £QaPLOLOUEVOL LOYVITIKOD
nediov pe To medio Tov TPOKVTTEL KATA TNV TpoylokY| (orbital) kivnon twv niektpoviov YOpw
and tov mupniva tov atdpov. O dwpayvntiopog eivor aveEdptntog g Beppokpaciog kot
yopaxtnpilel vAKd 6mwg o yoraliog, o acPeotitng, 0 popuapvyiog Kot To vePO.

[Mopapoyvnriopdg  (Paramagnetism).  Tevikd — mopopoyvntiky]y  copmepupopd
Tapovctalovy dropa, Wvta 1 Lopla, o omoia epeavifovtol HOVIHO OG HoyvnTikd dimoAa Kot
T omoion TEfvOLV VO TPOCAVATOMOTOVV TapdAinAc otnv oevBvvon epapuolopevov
poyvntikod mediov pe amotédecua vo tpokAnOetl o acBevic Oetikn poyvition. Topdia
avTd, LOAS TAOGEL 1| OPAOT) TOV LAYVNTIKOV TEGIOV, 1 LOYVITICT] TOV TOPOLAYVITIKOD DAIKOD
YOVETOL.

Ziompopavyntiopds (Ferromagnetism). 'Hom €xet avapepbel 0tL 00 G1dnpopayvntikd
opuKtd Yapokmmpilovrol amd v wiotTa, oy Bepuokpacio Curie vor aALA{oVV dpapaTIKd
ot paryvnTikég 1010t teg Touc. Kdtow and v Oepuokpacio Curie to 61dnpopoyvntikd vAkod
TAPOLGLALEL O 1GYVPT TOPAUEVOVCO, LAYVATION, VA Tdve amd v Beppokpacio Curie
GUUTEPIPEPETOL MG TOPAUAYVITIKO VAIKO.

[Topapévovoa payvition elvalr 1 WOOTTO TOV  GLONPOUAYVITIKOV VAIKOV Vol
SITNPOVV TIG LOyVNTIKEG WOLOTNTES TOLS OKOUT KoL KOTA TNV OOVGio eEMTEPIKOV LoyvnTIKOD
nediov.

Ytov [Tivaka (3.1) divovtor cuykevipmTikd OAo T €101 LOYVITIONG SLAPOP®Y DAMKOV.

3.3 Mayvntu] vetépnon

To payvnrtikd kabeotdg por papdov GuoMpov eEaptdton omd To HoyvnTIKO medio, 6TO
omoio extiBetan Kot v payvntikn wotopio e papoov. To oynua 3.1 mapovcidlel v oyéon
NG LOYVITIONG Hag pafoov Glonpov e to epapproldpevo poyvntikd medio.

Av Beopnoope po pun poyvntiopévn papoo, n omoio glodystor o €vo 0oOEVEG
poyvntiko medio, amd to oyfua 3.1 eaiveton otL N payvntion avgdvel apyd. Otav mavoel n
opdon Tov poyvnTikov mediov, 1 poyviation g papoov pndevileton. Av GTNV CLVEXELWN
EQOPUOCTEL 1GYLPOTEPO HaYVNTIKO medio, M payvhtion g papoov dev elvar mAéov
OVTICTPENTY] Kot gpeavifetor to @owvopevo g votépnone. Eedcov amopokpuvlel T0

poyvnTiko medio n paPoog G1oMpov daTnpEl TOPAUEVOVTO LAYV TION.
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Hivaxag 3.1. Zoykevipwtikog Tivaxag OAwv TV TIpOTwV UAYVHTIONS OLGPOPmY DAIKDV
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KOPEGUOV KOl 1 KAUTVUATN TNG VOTEPNONG Lo oTafepn TIun.

Ot Baoikég TapapeTpot Tov yopaktpilovy TV KOUTOAN TG VoTEPNONS cuvoyilovtal

®¢ aKoAoVO®G:

H xopeouévn poyvition MS, dniadn n LoryviTion Tov enayetal amd 1oyvpd poyvnTikd

nedio (>1T).

Kotd v amopdkpouvon tétolwv mediov 1 poyvition dev unodevifetol kot ovopdleton

TopouEvovoa uayvition kopeouod (saturation remanent magnetization) MRS.
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Edv epapuootel véo poyvntikd medio, avtiBetng oevbuvong pe 10 mp®dTO, 1
emayopevn poayvition pmopet va undeviotel. To avtiBetng dievBuvong medio, mov punodevilet
TNV HayVITIoN, oOvOopaleTon ovvektiko meoio kopeouod HC ko cupforileton pe (Bo)c.

To oakéun 1oyvpdtepo medio MOV OmOUTEITAL YL VO UNOEVIOTEL 1| TOPAUEVOVCO
HoyviTioT ovopdaletal oovextiko medio wopausvovoag poyvitions (Bo)CR.

H Mon ™¢ xoumdAng payvitiong ovopaleTal apyiky UOYVHTIKY ETLOEKTIKOTHTO. K
(initial magnetic susceptibility).

2tov mivoka (3.1) mapovcidlovtal o1 HoVAOES TOL YPNGLULOTOLOVVTOL GTOV LOYVITIGHO

Kot otov mivaka (3.2) 1 LoyviTIon KOPEGLOV Y10, SIAPOPO PUOTKA VAIKA.

IHivaxog (3.1) povadeg mov ypnoyuomorovvrar arov uoyvytioud (Thompson and Oldfield 1986) .

Quantity Sl CGS {emu) Relationship
induction in free space (field) B, tesla(7) Bgauss (G) 1T=10°
magnetic force (field) HAm™ H oersted (Oe) 1AM =41 x 107 0e
permeability of a vacuum =4 x 107 Hm™ =1 THm " equivalent to 10747 G Qg™
induction in free space (field) B, = pH B=H 1T equivalentto 10* Oe
induction in medium B=B,+ M B=H+4nl 1T=10°G
magnetisation per unitvolume MAm”! e TAm'=107G
magnetisation per unitmass o= M/pAm’kg™ o=lpGem'g™ 1Am’kg™'=1Gem’g”
p = density
susceptibility per unit volume  x = M/H K = liH 1{Slunit) = 4 G Qg™
susceptibility per unitmass ~ y =k/pm kg™’ y=k/pGOe 'cm*g” 1mkg '=4nx107°G0e " cm’g”

Iivaxag (3.2) Mayvition kopeouod yia diapopa. pvoixa viika (Thompson and Oldfield, 1986) .

Room temperature

Curie (20°C) saturation

temperature  magnetisation
Mineral Composition {°C) M (Am kg™ )
magnetite Fe,O, 685 93
ulvospinel Fe,li0, -153 —
haematite aFe,0, 675 0.5
ilmenite FeTiO, -218 —
maghaemite  yFe,O; ~740 85
pyrrhotite ~Fe;S5, ~300 ~20
iron aFe 780 200
goethite aFe0.0H 120 ~1
lepidocrocite yFeO.0OH —-196 -
magnesioferrite MgFe,0, 440 21
jacobsite MnFe,0, 310 77
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3.4 MoayvnTiki] ETOEKTIKOTNTO

H payvntikn emdektikotnto givor éva u€Tpo g eVKOAlaG pe v omoio poryvnrileton
éva vAko. H payvntikn emdektikotnta kot dyko opiletar amd v oyéon: Kk = M/H, 6mov M
N Kot  OyKO HOYVATION OV OMOKTA £Vl VAKO emMOEKTIKOTNTOG K, OTOV €QOpUOcTEl Tedio
évtaong H. H poyvmrikn emdextikdtro oniodn, eivor n otabepd avoroyiog petady
aroteAéopatog (payvntiong) kot oitiov (mediov). TuéG HOyvNTIKNG EMOEKTIKOTNTOS Yo
Oapopeg KATNYOopieg VAIK®OV (LoryvnTikdv Kot pun), dtvovtor otovg Ilivaxeg 3.3 ko 3.4.

H 101 emdekticotTa, %, opileTon amd v oxéon: ¥ = k/p , OTOL P 1 TLKVOTNTO Kol
exopaleton o m*/Kgr. H emdextikdmnta petpdrtal yevikd oe acbeviy media évraong Aydtepo
and ImT. O Adyog eivon 011 og Té€TO10 TEDTM 1) EMOEKTIKOTNTA EIvaL YEVIKA OVEEAPTNTN OO
v €vtaon Tov epopprolopevon mediov.

Otav éva vAIKO poyvntiletal, 10 e0OTEPIKO HayvnTiKO medio Tov gival kpoOTEPO amd
10 eEmTepikd. H sowtepikn poyvntikn emdektikomta ovufolriletor pe ki, evod n eEmtepikn
pe ke, v omoia ko petpdpe. H oyéon petald ki ko ke etvar: ke = ki / (1+N-k; ) 6mov N o
wapdyovtag amopayvitions. la éva woyvpd poyvntikd opvkto (payvnritng) N-k; >1, ondte
Kot To K €itvan Katd mpocéyyion ico pe 1/N. Epocov 10 N eivar yvwotd, n oxéon petald g
LETPOVUEVNG EMOEKTIKOTNTOG KL TNG CLYKEVIPMONG TOV GLONPOUAYVNTIKOV KOKK®OV glval

amAn. Ztnv mpdén Exet Ppedet 0Tt Yo puokd detypoto to N €yel po Ty mepimov 1/3.

Hivaxag (3.3) Tywég ™S payvHTIKNG EMIOEKTIKOTHTOS Y10, OLGPOPES KATNYOPIES DAIKMDV.

Fammaonelic minaraks

Bumed zols

nemedate gnapus oo

Canlad anttermomaonelic minerak

COErEe meEmOTmnic rmoks
Paramagreli: minerak

Medum ! ine melamarphis racks

Sedimarkary ncis

O amai et minerals

Ad

am -.'.'ICE‘I"I:IIII' a0 iy} 1 ] il
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Hivaxag (3.4) Twés payvprixng emdextikotyrog yia o16popa viika (Thompson and Oldfield 1986)

Remanence-carrying minerals Other iran-bearing minerals Other minerals and materials
107 m kg ™} (10" m kg™ 10 m¥kg™)

iron (e Fe) 2x 10" olivines (Mg, Fe),Si0, 1-130 water (H,0) -09

magnetite (Fe,0,) 5x 10"  amphiboles (Mg, Fe, Al 16100 halite (NaCl) -09
silicates)

maghaemite [ Fe,0,) 4x10° siderite (FeCO,) ~100 quartz (Si0,) -06

pyrrhotite {Fe,S,) ~5x10°  pyroxenes (Mg, Fel,Si,0, 5100 calcite (CaCO,) -05

ilmenite (FeTiO,* ~200 biotites (Mg, Fe, Al b— 95 feldspar (Ca, Na, K, Al -05
silicates) silicate)

lepidocrocite | FeQOH)* 70 nontronite (Fe-rich clay) ~ 90 kaolinite (clay mineral) -2

goethite (2FeOOH) 70 chamosite (Oxidised chlorite) ~ 90  montmorillonite (clay) ~5

haematite (,05) 60 epidote (Ca, Fe, Al silicate) ~ 30 illite (clay mineral) ~15
pyrite (FeS,) ~ 30 plastic le.g. perspex, PVC) ~—05
chalcopyrite {CuFeS,) ~ 3

* Only remanence carrying at temperatures well below room temperature

AxolovBohv ot opiopol Kamolwv emuépovg peyebov mov oyetiCovrior pe v
LOyVNTIKY EMOEKTIKOTNTOL:
1. TIMopopévovoa payvition evomdOeong (Detrital or depositional remanent
magnetization, DRM) — a@opd tv Topapévousa LayviTion Tov aroKTovy To WCniota Kotd
™V andbeon TouG.
2. Méywotn mopopévovoo poyvition (Saturation isothermal remanent magnetization,
SIRM or MRS or oRS). Eivat n péyiom mopapévovcso payvition mov pmopel va
mopoatnpNnOel Ko AmOKTATAL KOTE TNV EQAPLOYN KOl OTOUAKPLVOT] EVOS IGYVPOV LLOYVITIKOD
nediov.
3. Méywetn poyvition (saturation magnetization MS or ¢S). Eivon n péyiotn poyvirtion
mov pmopel va mapatnpnOel og Eva delypo KOTd TV EQOPUOYN 10YLPOV LoyVNTIKOD TTEdiov.
4. Ogpponapapévovsa payvition (Thermoremanent magnetization, TRM). Apopd v
TOPOUEVOVCH LAYVITION OV OTOKTA &va LAMKO Kabmg Taydvel Kato amd v Oeppokpocio
Curie.
5. H petafoin Tov payvntikov wediov pe 1o ypovo (Viscosity).
6. Xpovikd eoptopevn mopopévovcso poyviTion (viscous remanent magnetization
VRM). H mopapévovca payvition mov omoktd €va LAKO, otav epappoletor acHevég
HoyvNTIKO eSO Y10 LEYAAO YPOVIKO O80T 0.
7. AvicoTtpomio TG payvNTIKNG EMOEKTIKOTNTAS (anisotropy of magn. Susceptibily). H

UETAPOAN TNG LOYVITIKNG EMOEKTIKOTNTOG LE TV OlevBuvoT).
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8. Anhysteretic remanent magnetization (ARM). H mnopopévovca payvrtion mov
oNovpyeiton Kotd TV OHOAN OTOUEIDOT) EVOG 1IGYVPOV EVOALUGGOLEVOL LOYVITIKOV TTEdioV,
napovcio evog acbevoic atabepol mediov.

9. Yrep-napopayvnticpnds (superparamagnetism). Eivor 1o @awvdpevo g taydrtotng
HEI®ONG TNG TOPAUEVOVGOS LAYVITIONG TV GONPOUOYVNTIKOV DAMK®V, 6TAV 01 KOKKOL TOVG
glvanl pkpdtepotl and o kpiowwn owpetpo (10-8 m). Ta viAwkd ovtd yopaxtnpilovion amd

VYNAEG TIHES LOLYVNTIKTG EMOEKTIKOTITOC.

3.5 Lyéon S nOYVITIKNG EMOEKTIKOTTOS pE TV Ogppokpacio

H poyvntikn emdektikdmta, K, yevika petafaiieton pe v Oeppokpacio AOY® TV
ECMTEPIKMV TAGEMV KO TNG AVICOTPOTIOG TOV KPUGTOAAWV.

210 oyquo 3.2 moapovotdlovror TUmKEG PETOPOAES TG HOYVNTIKNG EMOEKTIKOTNTOG
KPLOTAAA®V poryvntitn So@opmv peyedav kat d1apopetikng cvotaons. OAeg o1 KOUTOAEG

gyovv kovovikoronOei, étol dote N T g emdektikoTnTog otovg 0°C va 1oodTal pe v

povada.
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Zynua 3.2 Kaumdleg HoyvnTiknG ETIOSKTIKOTNTOS (Q00eVES epapolOpuevo HayvnTiKo wedio) oe
oyéon ue v Oepuokpooio yio. OLAPOPETIKOD ueyeBovs Kol oOOTAOHS KPLOTAAAODS UayVAHTITH:
Trravouoyvntitng (otikty), pikpod ueyéoog xokror <20um (draxeropuusvn), Ueydrov ueyéfovs kokkol

>20um (ooumoyng), vaep-uayvyTiKol kokkot (oroxekouuévy ue tedeieg) (Thompson and Oldfield 1986).
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3.6 Xyéon TS HOYVITIKNG ETOEKTIKOTTAS UE TNV SLYVOTTO

[evikd 1 ypovikn xKabBvotépnon UETOED TNG EPAPUOYNG EVOG MayvnTikKoD Tediov kot
g amdKpoNg TG HoyvinTiong omuovpyet e€aptnon g payvntikng emdektikdmrag (yfd)
amod v ocvyvotnta. H petafoArn oavt) eivol yvoot) pe tov Opo QAGHO TNG UOYVNTIKNG
EMOEKTIKOTNTOG. XTI VYNAEG ovuyvotnTeG TO  Qalvopevo omokatdotaons (relaxation
phenomena) TpokaAOVV EAGTTOON TNG HOYVITIKNG EMOEKTIKOTNTAG KOl ATMAEIEG EVEPYELOG LLE
™V popon| Bepudnrag.

H poyvntikn emdekticdomto peTpiétal cvvibmg pe v pébodo a.c kot £xel oLO
OLVIGTOGEG, TNV o€ eaon (in phase) kot v @avtacTtiky cuviot®oa (Quadrature or out of
phase).

H ypovikr| kabBvotépnon petald g epoppoyng evog poyvntikold mediov kot Tng
TANPOVG LOYVNTIKAG OTOKPIOTG, EPELVATAL UE UETPNON TNG POVIOGTIKNG CLVICTAOCOS TNG
poyvnTikng emdektikottag. Oco mo €viovn givol n HETOTOTION TNG LOYVITIKNG OTOKPLoNG
TOGO O GNUOVTIKY] ATOSEIKVOETOL 1] PAVTOCTIKY] GUVIGTMOGN TNG LAYV TIKNG EMOEKTIKOTNTOG.

2116 YOUNAEG CLYVOTNTES 1| GE PAGCT] GLVIGTMOGCH TNG LOYVTIKNG EMOEKTIKOTNTAG EXEL
T wAnciov ¢ mpaypotikne. Kobdg opmg m ovyvémrta avEdvetar o ovopeva
OTOKATACTAONG YIVOVTOL O GNUOVTIKE KOl 1] GE QAGCT GLVICTMOGO HETO OO M0l HKPT
avénon (Snoek, 1948), peidveton otabepd evd N T TG PAVIOGTIKNG CLUVIGTMOCG OVEAVEL,
Qtével og pio péytotn T Kot oty cuvéyele undeviCetar. H péyiom tiun mg oovtaotikng
OLUVIGTOGOG Kol 1) omdToun HeElwon g mpaypotikng Bewpntikd cvpPaivovv oty idwo
ocvyvomrta. Ilopola avtd m yevikn tdon mov epeaviletol eival pelwon TG HoyvnTikig
EMOEKTIKOTNTOG LE OVENOT) TG GLYVOTNTAG.

Me mpocekTIKY] €EMAOYN NG cLYVOTNTOG Etvar duvatdv va depevvnbel to edopa g
EMOEKTIKOTNTOG, KAvOovTag amAd Kot puévo dvo petpnoeis. To 6pyavo g Bartington, wov
YPNOLOTOMONKE Kl GTNV CLYKEKPUEVN TTEPImTON petpael o€ ovuyvotnteg 1 kot 10KHz ko
OE 0L LEYIOTN £VTaoT EVOALAGGOMEVOL payvitikod mediov 3X 107 T (30e). H swoaywyn tov
delypatog pésa oto mnvio oviyvevong mpokoiel po pkpn petotéomon g ovyvotnroc. H
dwpopd oty petatomion ota 1 ko 10 KHz Aappdvetar og pétpnon g e&optdpevng and
NV GLYVOTNTO UAYVNTIKNG emdeKTIKOTTOG, 1 omoia. cvpuPorileron pe (yfd). Zvvnbog to
€VPOG TOV TWWOV Yoo TV €EapTdOUEVN amd TNV oLYVOTNTO UOYVNTIKY EMOEKTIKOTNTO
exppaletar g Tocootd ent g oAkng emdekTikoOTNTOS (}fd/Y) KO Kupaivetar peta&y 0 Kot

24%.
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H péyiomm petoPorr g efaptdpevng omd v ouyvoTNTO  HOYVNTIKNG
EMOEKTIKOTNTOG Yo adpopepn payvneitny eivon pikpodtepn and 26% (Bhathal and Stacey

(1969), evdd o1 vymAdTEPES d10POPES PPEBnKay oe GKOVI AWPOVUEVODV ICNUATOV.

3.7 Métpnon TS HOYVITIKNG EMOEKTIKOTTUS

Yuvn0wg M HETPMNON TG MAYVNTIKNG EMOEKTIKOTNTOG YiveTon pe v péBodo a.c (oy.
3.3). To deiypa tomoBeteiton oe éva poyvntikd medio mov mopdyston ond €va mnvio. Eva
OgVTEPO TNVIO YPNCIUOTOLEITOL YIoL TNV OVIYVELON TNG EMAYOUEVNG HOYVATIONG, OV €ivat
avéloyn G emdekTIKOTNTOS TOov Ottypatos. To onua mov Aaupdverar, evioydeton Kot
petpdron oe millivolts. To poviépva Opyovo HOyVNTIKNG EMOEKTIKOTNTAG YPTCULOTOLOVV
poyvntikd wedio g taéng 0.1mT (10e) o cvyvotreg petaly 1-10KHz. H A.C petpodpevn
LOyVNTIKY ETOEKTIKOTNTO pUopel va dtakpiBel oty “in phase” kot v “quadrature”. Emiong
N EMOEKTIKOTNTO, LETPATAL GE JLAPOPES cvyvotnTes. H petafoin g emdektikdtnTog pe v
oLYVOTNTA EIVOL YVOOTH WG PAGLO EMOEKTIKOTNTAG. € YOUUNAES GLYVOTNTEG 1 LOLYVITIOT TOV
delypartog etvor og edon pe to epappolouevo medio, ondte n “in phase” emOEKTIKOTNTA EXEL
Lo TR KOVTA 6TV angvbeiog emdekTikKOTNTA TOL delyplatog, evd 1 “quadrature” cuvieTOo
minolel o undév. Kabog av&avel n cuyvotmra 1 “in phase” emdekTIKOTNTA HETA OO Lo

pikpn avénon, erattoveror otabepd, evo N “quadrature” emdeKTIKOTNTA AVEAVEL.

(b
sample insertion
rod
single cail Dll.: pair gradiometer
vacuum and
< nitrogen jacket
Q
(c)
pick-up figld superconducting iguid helium
('OI 5 tr Jnffc' coil sensor - —
| superconducting
shield
SR - meter
| pick-up colls
|

SOUID sensaors

r

I

I

: oscillator and
| detector

5 |

1

PEhum deay, r

L_

2ynuo. 3.3 Métpnon e poyvyuixng emoektikotyras (Thompson and Oldfield 1986).
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3.8 Métpnon ¢ poyvnTikNg EMOEKTIKOTNTOS pe To MS2 ¢ Bartington

To obomua MS2 Bartington (Zynuo 3.4) ypnowomoieitor yioo v pETpNoN Mg
LOYyVNTIKNG EMOEKTIKOTNTOG TUPLYEVDV, UETAUOPPOUEVOV KOt IENUOTOYEVAOV TETPOUATOV LE
avéivon 2X10° SI units. Metprioeic pmopodv va SieEayfovv 1060 6T0 £pYACTHPLO, OGO KoL
e €£MTEPIKOVG YDPOLS, OPOV TO UETPNTIKO cLOTNUA €lval @opnNTd Kol OvAAOYQ UE TNV
eQapuoYY, umopel va mpocappuoletarl o1apopeTikdc octntipags. E@apuoletol oe yemloyiké,
TOACLOUOYVITIKEG, OPYOLOAOYIKEG, TOAMLOKAUOTOAOYIKES, VOPOAOYIKES, 1ENUOTOAOYIKEG,

€PEVVEC KOl GE TUPNVOANYIES.

Zynuo. 3.4 To uetpnuiko  ovotquo. MS2 tov oikov Bartington ue O1apopovs aicOntipes
HETPNONG TG UOYVITIKAG ETLOEKTIKOTHTOG.

Ot petpnoelg eivor PN KOTOGTPOPIKEG KOl Ol YOUNAEG  GLYVOTNTEG TOL
YPNOLOTOLOVVTAL O10GPAAILOVY TO YEYOVOS OTL T OmOTEAEGHOTA dgv emnpedlovtatl and TV
ay@yoTTo ToV detypatog. AkoAovBodv ot mpodiaypagég Tov petpnt MS2 kabng Kot Tmv

1o TYP®V TOV YPNCILOTOIOVVTOL OVAAOYO LE TO €100 TOL detypatog (oteped, vYPO N VIO

LopON KOVEMC) Kot TO £100¢ TG LETPNONG (EpYOTTNPLOKY 1] LETPNOT| TEGIOV).
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Specification - MS2 Meter

Measuring range - volume specific
- mass specific

1-9999 x 10° SI (x10° CGS)
1-9999 x 10°° 51 (x10° CGS)

Resolution - volume specific

2x10°SI(2x 107 CGS) on x 0.1 range. The resolution
achieved will depend on temperature drift and
environmental noise.

Internal battery

0.6 Ah sealed Ni-Cad give 8 hours continuous use before
recharge is required.

Enclosure material

high impact ABS

Operating temperature

-10°C to 40°C

Weight

1.3kg

Dimensions

255 x 158 x 50mm

Sensor cable

50 ohm TNC to TNC, 1m length (alternative lengths to
100m on request)

Battery charger inlet

2.1mm socket, 6-14Vd.c., 100mA maximum, polarity
protected

RS232 interface

1200/9600 baud selected on rear panel

Interface connector

4-way rear panel Fischer socket

Specification - MS2B Sensor

Calibration accuracy

1% (10ml calibration sample provided)

Measurement period: x 1 range CGS (Sl)
X 0.1range CGS (Sl)

1.2 seconds (1.5s)
12 seconds (15s)

Operating frequencies: LF
HF

0.465kHz 1%
4.65kHz +1%

Amplitude of applied field

250uT peak £10% (LF & HF)

Maximum resolution

2x 10" CGS (LF & HF)

HF/LF Cross calibration

0.1% worst case

Temperature induced drift:
Sample to Sensor Differential

+0.05 x 10”° CGS/°C/minute

Calibration sample +0.006/°C
Enclosure material high impact ABS
Weight 0.8kg

Dimensions 200 x 145 x 110mm
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Specification - MS2C Sensor

Loop internal diameter

36, 40, 45, 60, 72, 80, 90, 100, 125, 130, 135, 140, 145,
150, 160 or 162mm standard
Intermediate sizes can be provided at an additional

charge
Calibration accuracy 5% (calibration sample provided)
Measurement period - x 1 range 0.9 seconds
- X 0.1range 9 seconds
Operating frequency 0.565kHz

Drift at room temperature

<2 x 10° CGS in 10 minutes after 5 minutes operation

Enclosure material

white polyacetal

Weight

2-2.65kg depending on diameter

Dimensions

290 x 200 x 144mm

Specification - MS2D probe

Depth of response

50% at 15mm, 10% at 60mm

Measurement period - x 1 range 0.5 seconds
- x 0.1 range 5 seconds
Operating frequency 0.958kHz

Drift at room temperature

<10 x 10° CGS in 20 minutes after 20 minutes operation

Enclosure material

reinforced epoxy

Weight

0.5kg

Dimensions

mean diameter 185mm, overall height 100mm

\\‘
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Specification - MS2E Sensor

Area of response

3.8mm x 10.5mm at the end of the ceramic cylinder

Depth of response

50% at 1mm, 10% at 3.5mm

Measurement period - X 1 range 1.2 seconds
- x 0.1 range 12 seconds
Operating frequency 2kHz

Drift at room temperature

<5 x 10° CGS in 5 minutes after 5 minutes operation

Enclosure material

high impact ABS and ceramic

Weight

0.22kg

Dimensions

B4 x 25 x 140mm

Specification - MS2F probe

P2 50

Area of response

end face and cylinder wall up to the shoulder

Depth of response

10% at 6mm from end face and 4.5mm from outer
diameter of end cap

Measurement period - x 1 range 0.9 seconds
- x 0.1 range 9 seconds
Operating frequency 0.58kHz
Drift at room temperature <10 x 10"° CGS in 20 minutes after 20 minutes operation
Enclosure material Nylon 66
Weight 0.075kg
Dimensions - sensitive volume 15mm diameter x 20mm

- overall

35mm diameter x 85mm
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Specification - MS2G Sensor

Calibration accuracy

2% (1ml calibration check sample provided)

Measurement period - x 1 range 0.7 seconds
- x 0.1 range 7 seconds
Operating frequency 1.3kHz
Drift at room temperature <2x10™° CGS in 5 minutes after 5 minutes operation
Enclosure aluminium and ceramic

Sample cavity dimensions

8.5mm diameter x 28mm in height

Sensitive region

Smm height at centre of cavity

Weight

6709

Dimensions (mm)

189 x 91 x 67

Sample vial - 1ml volume

Kartell part number 730

Specification - MS2K Probe

i

Area of response

25.4mm diameter full-width-half-maximum

Depth of response

50% at 3mm, 10% at 8mm

Measurement period - x 1 range 1 second
- x 0.1 range 10 seconds
Drift at room temperature <+ 2x%10° CGS in 5 minutes after 5 minutes operation

Operating frequency 930Hz
Weight 270gms; 1695g (with carrying case)
Dimensions 180 x 170 x 50mm

Environmental

May be used under wet conditions — not suitable for
immersion

Specification - MS2 Probe Handle

Weight

0.65kg

Dimensions - upper section
- lower section

430mm length
360mm length
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Aradikooio utpnonc LoyvnTIKNG eTIOEKTIKOTHTOC OEIYUATY (Zynua 3.5)

1.

Ot kaATepeg peTpnoelg yivovtan yevika otav 1 Bepuoxpacio eival otabepn Kot yevikd
o€ yapunAd enimeda. [1pémel va amopevyovtol ol HETPNGELS OTAV VITAPYEL VYPACIOL.

Ta detypoata kookwilovtal Tptv v HETPNOT TOL MGTE VO OmMOHOKPLVOOHV TUYOV
LIKPE LETOAMKE avTiKEipEVa, AALL KoL VoL ELVOL OPLOYEVY.

To cvoTua pétpnong dev mpénetl va Tonofeteiton KOVTQ 6€ LETOAMKO avVTIKEILEVA I
G€ LYNANG TAONG UNYOVILLOTOL.

PuBpiletar n cuyvémra oto low. A@ov petpnbovv 6la ta delypata, eravardppaverol
pe v ovyvotnta oto high.

H gvaicOnoio puBuiletar oo gvpog x 1.0.

[Tiéleton to xKovumi mov ypdoper zero (Z), ywpig Oetypo UEcH GTNV GLOKELT. XTNV
cuvéyeln emAéyetan continuous measurements (M). Emiong av petafdaiietor n tun
mov detyvel 10 6pyavo Katd +/-1 onpaivel 6t vdpyet B6pLPOG.

TomoBetovvton 10gr detyparog (petpnuéva pe Quyaptd akpipeiog) péoo 6to €10KO
doyelo kot otnv cvvéyeln otov acOnpa. I[Tiéleton to kovumi wov ypdpel measure
(M) ko onueidveror n pETPNON. YRAPYEL M OLVOTOTNTA GLVEXOVG UETPNOMG Kol
Kataypoeng - amodnkevong oe H/'Y péow oeprokng 0Opag, dote va AapPdvetor m

HECT TIUT TOV UETPTCEMV.

Push buttons Digital Display ON/OFF and  Battery Indicator

' Sl/egs umits  and range multiplier

\-l

H II'"[IILLL'L'I‘.I]

Measure Toggle Switch for Zero Decimal point Power
continuous mode when in 0.1 range

Zynua 3.5 Ilpooown tov ustpntixod ocvotiuatos MS2 tov oikov Bartington.
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3.9 Xyéon poyvnTiKOV 0puKTAOV Kot fapéov netdiimy

Av Kot 1 6Y€on HoyvnTIKOV 0EEWImV Kol Papémv HETAAL®Y GTNV WTTANEVN TEQPO KO
T1g Propnyavikéc ekmouméc aepimv €xel kotavondel émg TP TOAD Alyo, ®OCTOCO OPKETES
ovyypaeig emPefaitdvovv GTIG EPYACIES TOVS T TAPUTAV®.

Ot Theis and Wirth (1977) eviomcav c€ avOADGEIC EMIPOAVEINKDOV OEYUATOV
MTAUEVNC TEQPOC OO Koom YaldvOpaxa, oyEon LETAED TOL YOAKOD, Xp®UIOV, OPCEVIKOD Kol
yeudapyvpov pe cuykekpyéva ofeidia Tov Gnpov, payyaviov kot apytiiov. O yaAKog, To
YPOULO, TO OPCEVIKO KOl O YEVOAPYVPOG, OTIC TEPIOCOTEPEG TEPUTTAOCELS GYETILOVTAV LE TNV
nmapovcio. 0&eWimv Tov cnpov. Emiong to kddopo kor 10 vikéMo oyetiCovrov pe v
mopovcio payyoviov Kot T€A0g 0 HOAVPOOG PE TNV TapoLGio AAA®Y GTOTXEIWV.

Ot Hansen et al. (1981) anédei&ov 01t T0 YpAOLIO, TO HOYYAVIO TO VIKEAMO O YOAKOS O
YELOAPYLPOG Kol TO PrPVAALO NTaV OAO EUTAOVTIGUEVE GE POYVNTIKO KAAGHO Omd 1mTdpevn
téppo kavone yoavOpdakov. Ot Olson and Skogerboe (1975) kou Linton et al. (1980)
EVIOTIOOV TNV GYE0N UETOED TOV «UOYVNTIKOV GLONPOL» KOl TOV HOAVPOOL O EKTOUTEG
Kavcoepiov amd oxNUoTo.

Ot Petrovsky et al. (2001) avélvoav detypato amd oaAiovPlokd £5a.pog YOpw amd o
TEPLOYN TOL  AEITOLPYOLGE YLTNPLO  WOALPOoL, Y vo Kabopicovv TNV  HOyvnTIKN
EMOEKTIKOTNTO OAAG KOl TIC OLYKEVIPMOELS HOALPOOV, Wyevdapyhpov Kot Kaduiov.
Kotén&av 611 vmlpyst ox€om OovOUESH OTNV  HOYVNTIKY —EMOEKTIKOTNTO  KOU TG
GLYKEVIPAOGELG TV TOPATAVE Papémv petdAlmv kot 6t n péBodog pmopet va ypnotpomombet
Yl TOV OO WPICUO PUTOGUEVOV KOL [T TEPLOYADV.

Ot Lecoanet et al. (2003) peAétnoav detypoto £6G@OvE amd o TEPLOYN TG VOTLOG
FoaAliog m omola mepucheiel avTOKVNTOOPOLO, 0EPOdPOUO Kot Propnyovieg Gdnpov Kot
YOAVPa pe oTOX0 Vo KOBOPIGOUV TOLG GUVOLAGHOVS TMOV HOYVNTIKOV TOPAUETPOV TOV
amoutoHVTay Yoo ToV yopaktnplopd tous. ' v akpifeio perétnoav tic oyéoelg SIRM-y,
IRM 200mT/SIRM-IRM_20mT/SIRM ka1 ARM 40mT/SARM-y kot xotdeepov vo
kaBopicovv Ti1g mYEG pOTOVONG ALY KO VAL TOPAKOAOVONGOVY TNV LETAPOAN TNG LOLYVITIKNG
emdekTIKOTNTOG [E TO PABoG.

Ot Boyko et al. (2004) ntpoondOnocav vo mapakolovdncovy v xpovikn LETAPOAN TNG
poyvnTikng emdektikomrog o éva kKavvaBo 10x10 Km oty Bopewo kot votio Avotpio.
[Tpaypotonoincav dstypatolnyieg oe 600 ypovikég @daoelg (karokaipt 2000 wor 2001).

Kotéin&av 611 1 emavoAnmTikdOTnTo TOV HETPNCEMV EMNPEALETOL OO TNV AVOUOLOYEVELN TOV
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€04ovg, Tov onueiov pétpnong, v akpifela kabopiopod g Béong, tov eEomAopnd ™V

BAdotnom kot T1g avBpwmoyeveig dpacTNPLOTNTEG.

3.10 O porog ko | emidpacn TOV Papé®V NETAAALOV 6TO QUTE,

Ta meprocotepa and ta Papéa LETOALN, OVIIKOVV GTO 1YVOOTOLYEID, TO OTTOloL OV KOl
VILAPYOVV GE HKPEG GUYKEVIPMOOELS OTA PUTA, CUUUETEXOVY GE TOAD ONUAVTIKEG Ploymukég
dtepyasieg Tov kvttdpov. Ta otoryeio avtd Bewpovvtor amapaitnta Yo o uTd. Baoikd
Kputnplo vy va Bewpnbet éva otoryeio amapaimto eivorl eite va unv umopei 1o euTd Vo
0AOKANPOGEL TOV KUKAO NG (M1 TOV OToLGiot TOV GTOLXEIOV OVTOV E€ITE TO GLYKEKPUUEVO
GTOLXEI0 VO GUUUETEYEL GE KATOL0 HOPLO 1] GLGTOTIKO TOV PLTOV, OV £ival amapaiTNTO YLK
v emPioon Tov.

2m ouvvéyeld avoapépovtal PePKE omd ta Poapéa pETOAAG oL Sladpapatilovv
ONUOVTIKO pOAO GTN PLoynikn AElTovpyio TOV QLTOV.

Nwémo (Ni): To Ni amotelel amapaitnTo cCLGTATIKO THNG OVPEACSNS, TOV VIOV TOL

4+
vdporvel TV ovpie o€ CO2 kot NH . H ovpia oynuatiCeton amd v amoddpnorn tov

ovpeidiov, almtovywv evdcoewv mov glval mPoidvIa NG EVOOUAT®OONS TOL aldTOL OTO
ovpdtio tov pov tov yoxavldv kot g amoddunong twv movpivav. H éddewyn Ni
TPOKOAEL TN GVoCOPEVOT ovpiag, N omoia eivar To&kn yia To uTo. Emiong, éAdenyn Ni otovg
omOPOLG TOV ONUNTPOKAOV HEWOVEL TN Procpotnta kot T PAdoton tovg (Brady, ef al,
1999).

Yionpog (Fe): O oidonpog cuvdéetal otevd e TIC 0EEIB0AVAYOYIKES AVTIOPACELS, TOV
Aapfavovy yodpo otovg {wvtavoig opyaviopots (Kapataying, 1999). Eivar arnapaitntog o
Blopopia, 0mwg KuToYpOUOTA KOl PEPPESOEIVT, TOL AEITOLPYOVV MG LETAPOPEIC NAEKTPOVIMV,
OCUUUETEXOVTOS OE  OEEO0AVAYWOYIKEG OVTIOPACELS, OM®MG (MOTOGVVOEST Kol  OVOTVOT
(Povpmerdxm - Ayyehdxn Kaiiiomn, 2003). O Fe eivan amapaitntog yo tnv aQopoinon tov
N xabdg kot yo v mapayoyn evépyelag. Eumiéketor ot ohvheon tov TpoTeivdv kot 6Ty
avamTuEN TOL PEPIGTMUATOS GTO AKPO TG pilag Twv eutev (Towoardg, 2003).

O oidnpog eivar 10 KVPLO oTOLKEID OTO UETOPOAMGUO KOU GE TOAAEC KLTTOPIKEG

2+
oepyaocies. Emiong, ta apywd otddwe g obvBeong mupoAiov amoartovv Fe  y v

avtidpaon. H ovykévipoon Fe ota @OAAa givor peydAn 1600 ota mpdoiva, 660 Kol oo
YAopoTIKd @UALN. Mikpd pépog tov Fe givar petafoiikd evepyod (Oepiog, 1996).
Xorkoég (Cu): O Cu amoterel cLOTOTIKO TNG TAACTOKLOVIVIG, HOG TPMTEIVIG TOL

maipvel PEPOG OTOVG YAMPOTAGCTEG O©TN HETOPOPA MAEKTPOVIOV HETOEL TV VO
-29.-
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QOTOYNUWKOV CLOTNUATOV TOL gUTAEKOVIOL OTn @wtocVvOeon. Emiong, epmiéketor oto
CYNUOTIOUO TOV VOUKAEIVIKOV 0&E®MV KOl 6T0 HETABOMOUO TV YALKOIOV, TOV TPOTEIVOV
Ko Tov Aumdiov (Towardg, 2003).

Yevddpyvpog (Zn): Ot Baocikég Aertovpyiec tov Zn oyetiCovtol pe 0 petafOMGHO
TOV VIATAVOPAKOV, TOV TPOTEIVAOV, TV vy kot Tov RNA. O Zn gvepyomotet to évlvpo
KapPovikn ovudpdorn, 10 omoio evtomileTol GTOVG YAWPOMAAGTEC KOl TO KULTOTAOGLOL.
Amotelel amapaitnTo cvoTATIKO Yo T 6VvOeon TG OpvmToPdvng, 1 omoia eival TPOOPOLOG
popon Tov vdorlvro&ukob o&éog (IAA) (Kapdtaying, 1999).

"Evag tpomoc pe tov omoio €16€pYovToL To. LETAAAN TNV avOpOTIVY TPOPIKY 0AVGida,
glval péo® TV QLTAOV, Ta omoia Katovoidvovior ard ta (oa. [Tap’ dAa avtd, n oyéon
HETOED TMOV GUYKEVIPOCEWV T®V UETOA®V OTO £30(POG KOl TOVG (QULTIKOVG 16TOVG €lval
eEapeTikd moAHTAOKN).

‘Exet amoderyBel 611 n Proroyikn dwbeopuotto tov Popéov PETIAA®OV 0TO £60(pOG
e€aptdTor amd ™ YNUIKY TOVG GYECT KOl T SIHAVTOTNTO CLYKEKPIUEVOV OVOPYAVAOV OVGLOV
mov vrtapyovv (Kambata — Pendias, ef al, 1984).

To &dapwd pH ko  puOuotikn wavotnta tov €ddpovg (soil buffering capacity)
elvar onpavtikoi pnyoavicpol ot Proroykn dwbeoipotto tov petddiov (Alloway, 1990 &
Gee, et al, 2001).

Yrdpyoov €dden mhiodown oe Papéo pétardlo, my. o€ Pb, oAAd to QTG 7OV
OVOTTTUGOOVTOL GE QLTO TO £00POS OEV LOAVVOVTOL AOY® YOUNANS Brodoyikng dtabeciudtnTog.
2g GAla €041, OOV 1 OAIKY] CLYKEVTPMOT] TOL HETAAAOVL gival apKeTd YapnAn, N TPOSANYN
amd 10 OLTO 16m¢ Vo glval TOAD LVYNAOTEPN YTt To PETOAAO givor Ploloyikd Stabécipo.
[Mopopoimwg, m Proroywkn dwbecipudémra tov Pb oe éva €dagoc efaptdtor amd v
0PLKTOLOYIKY] popen otnVv omoia Ppioketan (Schoof , ef al, 1995). H Broroyikn drobecipudotra
tov Pb xaBmg kot dAAwv Boapémv petdriov avEdvetar 6tav: (1) 10 VAKO TV vVIToAelpdTOV
TOV KOAMEPYEIDV LETAKIVEITOL PNYAVIKA KO OVOLULYVOETOL LE TO £30.p0G Kot (2) oyeTikd 0Evo
€00P1KO VEPD SLOADEL TAL VITOAETUUOTO KOl LETOPEPEL TO LETAAAN GE OLIAAVLLO GTO TOPAKEILEVO
£00¢og (Moles, et al, 2004).

H poélvvon tov €ddpovg amd ta Papéa pétarra, omotedel mpOPAnUo moyKOG IOV
EVOLAPEPOVTOG KOl UTOPEL VOL 00T YNOEL OE PEYAAEG ATMAELES TNG TOPAYOYNG.

2N CULVEXEWN, OVAQEPOVTOL Ol EMUTTAOGES UEPIKAOV amd TO omovdodtepa Popéa
UETOAAD GTOL PUTAL.

Ké&omo (Cd): To kdédmo eumodiCer v Oeiocdvon tov vmuatadn Meloidogyne

incognita 6€ ELTA TOUATAG, EVGD TOPAAANAa ennpedlel TV avdnTuén TV eupoTiov ot pila
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g topdrag. To kdopo elvar emPAaféc yo Ta eUTA TONdTOG G8 cLykevTpwoelg 7,5, 15, 30
kot 60 ppm. H avactodtiky] enidpacn ommv ovantuEn tov QUTOV, KoOOS Kol 68 GALEG
TOPaUETPOVG (ppéoko Kot ENPO PApog TOL ELTOV, TEPLEKTIKOTNTO TOV QPOUAA®V OE
YAOPOPVUAAY, KOAVOTNTO ATOPPOPNONG VEPOD TV PdV), ovEAveTor CNUOVTIKA HE TNV
avénon g ovykévipmong tov koduiov (Parveen, 2004). To «ka&dwo oe vymiég
GUYKEVTPAOOCELS TPOKAAEL CUUTTOUOTO TOEIKOTNTOS GTO HOPPOAOYIKA YOPOKTNPIOTIKE TOV

OLTaPlOV, GE HEYOADTEPES GUYKEVIPMOGELS TO UNKOG TOV €AGOUOTOC Kol TG pilag oTadiokd

2+
pewmveTaL, Vo etvor epeavng n to&ikdtnta tov Cd - oty avdntouén, v mapoywyr fropdloc,

to Opentikd otoeio, TN ProcvvBeon yYAOPOEVAANG, TNV TEPLEKTIKOTNTO G GLLAO Kot
dwAvtd ohxyopa (Shukla et al, 2003).

Moéivpoog (Pb): O Pb kat o Zn 6tav gpapuolovior o€ uTa Topdtog Lycopersicon
esculentum L. cv. Miliana, og To&IKéC GLYKEVTPAOGELS, TPOKAAOHV pion aicOnt| kabvotépnon
otV mpocBoAin Tov 10V Tov pwoaiko Tov karvod TMV (Tobacco Mosaic Virus), 1o omoio
UTOpEl VO OQEIAETAL GE GUVEPYIOTIKT] GUUTEPLPOPE HETOED TV Papé®V HETAAL®Y Kol TV
emdpaoemv Tov 100 (Shevchenko et al, 2004).

Nwéhmo (Ni): To Ni petaxwveitar €0KOAO GTOLG QLTIKOVG 1GTOVG GTOPOPVTMOV
apofocitov. Zta KOHTTOPO, 0 TPOTOTAACTNG EUPAvIlel TN peyaAbTEPN TeplekTikOTTO G€ Ni

o€ OYE0N L€ TO KLTTAPIKO Tolymua. e cvykevipmoelg 15, 20, 25, and 35 uM Ni(NO})2 Ko 3
mM Ca(NO3)2, 10 Ni 7mpokaAel onuavtiky peimwon ot dwkAdd®won Tewv pulov Tov

onopoPUTOV, AOY® aVENUEVIC GLYKEVTIPMONG TOV GTO TEPIKVKALO KOt TNV EVO0OEPUIdA TNG
pilog (Seregin, et al, 2003).

Xarkog (Cu): O Cu og cvvovacud e ta fapéa pétarria Cd ko Pb 6e cuykevtpdoelg
20 uM Cu, 20 ko 50 pM Cd, and 1 000 uM Pb perdvouv ) Enpn ovoia ce puTd KoAoKLOOD
katd 50-60 %, evd n gpappoyn 50 M Cu katd 30%. [ap® Ola avtd, 1 eOTOCLVOETIKN
avaloyio Kol 1 ayoyluot)To TV otopatiov ota eOAAe o€ S0 uM Cu 1 Cd peidveton emiong
katd 50-60 %, eved o Cu gppaviCetar to&ikdtepog oe oxéon pe to Cd kou tov Pb yuo
@mTocHVOeoN 0T PUALL TV PUTOV KOAOKLOAG (Burzyski, ef al, 2004).

Meletmvrtag v enidpacn dapdpwv ddcewv (0,001-3 g/l) Ag, Cd, Pb, Zn, Cu, Tl, Co
kor Hg, omv avantuén omopogputov apafocitov (Zea mays L.) mov elyav avdmroén 2
NUEPDV, damoT®ONKe 0Tl Ta Papéo LETOALN AGKOVV 0 YEVIKT EMPPAOLVOT GTNV OVATTVEN
TOV QUTOV. Xvykekpuéva, mn tofiodmro tov Papéov petdAlov eEaxpiPodnke pe v

TAPEUTOSION TG aENONG TOV POV 68 SAGTNLA TPIOV NUEPADV, TNV GAAAYN GTO UNKOG TNG
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Lovng TV TAELPIKOV pLL®V Kot TN SIIPKELD AVATTVENG TOV TAELPIKAOV PLL®V amd TNV TPMOTY

dlaipeon €mG 10 6TAS10 EULPAVIONC.

3.11 O porog ko 1| emidpacn TOV Papiéov neTdArlov 6Tov avOpTo

Apketd and ta Papéa pétarra (kvpiog Fe, Zn, Mn, Cu, Mo) avikovv otnv opdda
TOV 1VOOTOLXEIMV OV £ivat TOGO amapaiTnTa Yo ToV AvOpmOTo 0G0 Kol 01 YVOOTEG OpemTiKég
ovoieg, Prrapives kot mpoteives. Ta ototyeia Aomdv avtd amotehovv Pacikd cuoTaTIKE TOV
avOpOTIVOL 0pYOVIGHOD Kot Elval amapaitnTa 6T S10TpoPn TOL.

Mo moAld ypovie o pOAOG TOV 1YVOOTOLEI®V MTAV GOPDOG TOPOUYVOPIGUEVOC.
[Tiotevav, 6011 povo ta otoryeia Ca, P, K kot Na, to omoio vanpyov o peydAeg mocOTNTES
ntov aropoitta yo t {on. O TpdTOG TOL VIOYIAGTNKE Kot VREJEIEE TN GTOVOAOTNTA TOVG
Y0 TV 160PPOTHA TOV PLTIK®OV Kol {okdV opyavicpuadv ftav o ['dAloc Gabriel Bertrand. H
eKTipunon ™¢ cuUPOANG TOVG 6TV VYELD TOL AVOP®OTOL deV dpyLoE TAPA LOVO TIG TOPAUOVES
tov B’ Tlaykoopiov IToAépov pe tig gpyaciec tov ddktopog Menetrier. O I'dAAog ovTOG
gpeuvnTig amédele OTL KAbe EAAEWYN 1 OVETOPKELNL 1YVOOTOLXEIOL TPOKOAEL LKPA 1 peydlo
mpofAnuata otov ovlpomivo opyoviopd. Ta yyvootoyyeion mov ypelaletal mepoGOTEPO O
avOpdTIVog opyaviopog sivor o Zn, to Cr, o Fe kot 1o Mn (ITamayempyiov Mekmopévn,
1998).

X ouvvéyew avagépovtal opopéva Papéo pétodia kabBmg Kot ot BeTIKES TOVG
eMOPACELS 6TOV avOpOTIVO Kot LMK 0pYOVIGUO.

Yeooapyvpog (Zn): Zvppetéyet oty ovamtuln, oTIG OpPUOVIKEG AElTovpyieg, o
OladIKaGio TG avamopoymyng Kol 6TV Ko Agttovpyio Tov 0vOocoTOmTIKoL cuotipotos. H
OVETAPKELL TOV UEIDVEL TNV OVTIOTOCY TOL OPYOVIGHOV OTIS MIKPOPlokéc kol 10yeveig
roméelc. Zvuntopoto EAAEYNS tov pmopel va gival: petmpévn 6peln, vymiég Tinég g
oAk ko g LDL yoAnotepivng oto aipa kot youniég tipég g HDL yoAnotepivng. T o
AOYO aVTd M averApKELD YELOAPYVPOL avEdveL Tov Kivouvo Kapdlayyelokav tadnoewv. Eyet
emiong amoderydel 6TL EMOPA 0TN PUOOT TOV EMTEI®Y GUKYAPOV GTO OipLa, Y’ avTO Kol Ot
opotomadntkol ywtpol to ypnowonoovv ce mpodafntikés Katactdoelg ([lamayswpyiov
Melnopévn, 1998).

To&wd Papéa pétarra, 6mwg o porvPdog (Pb), o kadwo (Cd), o vopapyvpoc (HE)
Kol To apoevikd (As) vapyovv waviov o1o mePParlov. O avBpwmog extibeton o avtd Ta
PETAAL OO dLAPOpES TYES, OTIG Omoieg cuumeptlappdvoviol o aépag, To vepd, T0 E60POG
kot 1 Tpon|. [Ipdcpateg peléteg deiyvouv 0Tt To LETOPATIKA GTOLYEID SPOVV KATAAVTIKA GTIG

0&E1000VaYOYIKEG AVTIOPAGELS TOV PLOAOYIK®OV HOKPOUOPI®V, GUVERTMDS Ol TOEIKOTNTEG TOV
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ouvoéovTal e avTO To UETOAAD {0MG Vo TPOEPYOVTOL AmO OEEWOMTIKY KOTAGTPOPT| TV
avBpomvov 1otdv. Ta oeboavaymyikd pétaiia, dmwg o oidnpog (Fe), o yaikdg (Cu) kot to
ypomo (Cr) veiotavior ofeldoavaymyn, €N to Un oEedoavaymyiKa UETOAAN Om®G O
porvBéog (Pb), 1o wéomwo (Cd), o vopdapyvpog (Hg) x.a., pewdvovv 1t dpdon twv
avToEEWOTIKOV Tov Ppiokoviatl ota kuTTOp, KaBMG emiong kot twv evidpwv. Ta kotTapa

Vo TV EMOPOoT 0EEWMTIKOV GTPEG EUPAVILOVY dAPOPES OVGAEITOVPYIES, AOY® KAKDCEWV
oL OPEIAOVTOL OTNV EMdpaoT TOV YNUKOV gvoceny HO O2 Kol HZO2 oto Amida, oTig

mpoteiveg Kol 6to DNA. Zuvenmg, to 0EedmTIKO 6TPEG TOL AAUPAVEL YDPOL GTOL KOTTAPO KO
oyetileTon pe ta Papéa pétadia, umopel va etvarl vrebOLVO Yo TaL POVOUEVA TOEIKOTNTOG TOV
Bapéwv petdAlmv otov avBpwmo (Ercal, ef al, 2001).

Kéaopwo (Cd): H éxbeon oe kddpo omd 10 mepipdArov umopei vo 0dnynoetr oe
HOAQKLUVOT] TOV 00TOV, 0c0éveln QUecH GLVOEOEUEV HE TN VEPPIKN avemdpked. To
Qovopevo avtd ovoudletal acBéveln ‘Itai - Itai’ kor ftov evonuikd tTov TANOLGHOV TG
lamwviag. H éxBeon oe kdopio amd 10 meptPdAlov cuvdéeton pe o avEnpévn peimon g
TUKVOTNTOG TOV 0GTMV Kol 6TO. dVO QVAN, 1 omoio 0dnyel 6€ 06TEOTOPWOT (KLpiwg OTIC
YOVOIKEG) KOl 6€ VYNAO Kivouvo Kataypdtwv Kupiog og dropa peyding nikiog (Zhu, et al,
2004). Ermiong, n ypovio ékBeon o€ KAdU0 omd to TEPPAALOV, Umopel vo cuoyeTicOel e
BAdPec otov mpootdn TV avopmv (Zeng, et al, 2004).

To xémvicpo omotedel v vynAdtepn mnyn Kadpiov. ZOUQOVOE HE TPOCOUTES
perétec, pumopet va mpokAnBovv coPapd mpoPAnuata vyeiog (dnwg PAAPeg oto veppd Kot
KOTAYLOTO 0TO KOKOAQ), 0KOUN Kol 6 YaunAd enineda ékBeong kadpiov (Lars, 2003).

Nwého (Ni): To Ni ko to Co, pe 11 popon pelypotog NiCl2 Kot CoCl2 dpovv

GUVEPYLIOTIKA KOl EYOVV apVNTIKES EMOPACELS TNV PLOGILOTNTO TOV KLTTAPWOV GTOV dvOpmmTo
Kot dnpuovpyovv emmAokég Katd tnv avamvon (Cross, et al, 2001).

Moéivpoog (Pb): O Pb, po mbavy kapkivoydovog ovsia, Bpicketor 6to meptBaiiov
Kol omeel v avBpomivn vyeia. O to&ikdc poOALPOOC umopel vo. SLPOPOTOGEL TO
AVOGOTOMTIKO GUGTNU TOGO TV ovOpOT®V 0G0 Kol TV (OOV Kol 6€ KATOES TEPUTTOCELS

elvan e€apetikd evaicinto oe oxéon pe GAlovg to&ikovg mapdyovteg (Singh, 2003).
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4. XAPTOI'PA®HXH TOY YIIOXTAOMOY THX AEH
XANIQN ME THN MEOOAO THX MAI'NHTIKHX
EINTAEKTIKOTHTAX

4.1 Ileprypa@n s ne00d0royiag eKTOVONG TNS TAPOVCUS EPYACILOG
H napovoa epyacio ekmoviOnie ¢ €Ng:

1.  Avolqmon Biproypapiog mov vo oxetileton pHE YOPTOYPAPNON TNG HOYVNTIKNG
EMOEKTIKOTNTOG.

2. Emioyn g mepoyng €pevvog (otnv mopovco TEPImT®on eival 0 VTooTadudc g
AEH tov Aqjpov Xaviov, mov Bpioketatr 61N meptoyn] g ZvAoKapdpos Kot 1] GVAAOYN
OTIONTOTE TANPOPOPLOV APOPOVV TNV TePLOYN]). 10 oynua 4.1 moapovcialetar to
001kd diktvo ¢ e€gTalopevng mepoyng, N 0éon tov vrootabuov ™e AEH kot to
onueia detypatoAnyiog.

3. ZvAhoyn Oeypdtev €0AQOVG YOPIG TNV YPNOT UETOAAIK®OV OVTIKEWLEVOV Kol
amofNKeLoN G€ TAUCTIKES GOKOVAES.

4. Metagopd o10 gpyactnplo Omov Eekwvdpe v dwdwkacsio g taSvopunong Katd
avéovta aplBud Oetypatog £0d@ovg kol oty cuvéyeln Kookivilovpe ta Ogtypara,
YOPIC TNV TapoVsio. LETOAMKOV OVTIKELEVOV, £TGL MOTE TO AMOTEAECUATO TOL Oal
mhpovpe vo €ivar 660 TO OLVOTOV OUOLOYEVH] OTNV JOIKAGIOL TNG HOYVNTIKNG
EMOEKTIKOTNTOG OTMG AVAPEPOVE GTO TOPOTAVED KEPAALO.

5.  EmeEepyocia kot aneikdévion tov 0edopévov te T xprion tov Aoyiopkod ARCGIS.
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Legend
A DEH_Chania_Samples
|:|factnry
odiko 150 75 0O 150 Meters
N N

2mua 4.1 Xoptng ue ™ Géon tov vrootabuov e AEH Xoviwv, tig Oéoeis twv

OELYUATOV KO TO 00IKO OIKTVO.
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4.2 lleprypa@i] Tov TPOYPAUNATOS ENEEEPYAOIOS TOV OEOOUEVOV

Ot ybptec mov B TAPOVCIACTOVY GTNV GLVEXELD £YOVLV TPOKVLYEL amd emelepyacio
TOV Topandve xaptdv pe v Bonbewa tov mpoypaupatog GIS (Tewypagikd Xvotuota
[TAnpogopidv). Apov dnuovpynonkay ta apyeio TV dESOUEVOV EPAPUOCTNKE 1| dlodIKAGio
g mopepPorng (inverse distance weighted, IDW), n omoila emdéyOnke petd amd opketéc
dokipég nebodmv mapepPfornc. Me v ocvykekpiyuévn pébodo kabopiletonr n tyun oe kdébe
KOWEAN, amd to PHECO Opo TV Yeltovik®my onueiov. H Babuog Papvmrog kdbe onueiov mov

GUUUETEYEL GTOV VITOAOYIOUO TNG LEGNC TIUNG LOG KOWEANG e£0pTATOL OO TNV ATOCTOGCT TOV.

4.3 [Tapovciacn Kol EPUNVELN TOV OTOTELECUATOV

Y10 oynuo 4.2 mopovcldleTon 1M OMEKOVIOT] NG KOTAVOUNG TNG  HOYVNTIKNG
EMOEKTIKOTNTOG GE  YOUNAN OLYVOTNTA, 1 ONOI0l OVIWIPOGMOTEVEL TNV TPAYUOTIKN
emdekTikOTNTA. Agv Ty dvvarti N detypatoAnyio HEGa 6To YM®POL ToL LTosTadov (AevKO
oYU oto xaptn. YymAéc Tipég eppavifovrol yevikd mepipetpikd tov vrootaduov. o v
axpifeta mTopovctdleTon Hio LETAVAGTELGTN TOV VYNADVY TILAOV KUPIOS TPOG TO. OVOTOALKE. Ot
VYNAEG TIHEG Tov eppavifovtor mpog Poppd mbavoTaTa Vo 0QEIAOVTOL GE OMUELOKT) DYNAN
TR mov emmpedlel Ko to yertovikd onpeio. Ot evoldpeses TIHEG EMOEKTIKOTNTOG TTOV
eppaviCovrotl SLTIKA Kol 0vVaTOAKE TopovctdlovTal OLOAN KOTOVEUNUEVEG KOl LTOPOVY VoL
AneBodv voyy oty gpunveio. 1o oynua 4.3 TapovctdleTol 1| ATEKOVIOT THG KOTAVOUNG
™G HOYVNTIKNG EMWOEKTIKOTNTAG GE VLYNAN GLUYVOTNTA, 1 OO0l OVTITPOCMTEVEL TNV
QOVTOOTIKN €MOEKTIKOTNTO. O GULOYETIOUOG TOV TIUOV TNG MHOYVNTIKNG ETIOEKTIKOTNTOG
LETPNUEVEG GE YAUNAT Kot VYNAT cuyvoTnTa Tapovctdletal oto oynua 4.4 kot etvon mepimov
0.8.

Me ot6)0 va eheyyBel n akpifela TOV HETPNGEDV TNG LAYVNTIKNG EMOEKTIKOTNTAG KO
O CLYKEKPIUEVA 1] ETOPAOT) TOV payvnTikod BopvPov, £yve EMOVAAYT TOV UETPCEMV TNG
TPAYUOTIKNG EMOEKTIKOTNTAG GTOV 1010 YDpo, pe tnv idwo mepimov Oeppokpacio kot 6to
avtioToryo Ypovikd ddotnua e NEéEPAS. O GUOYETICUOG TOV UETPIOEMV TAPOLGLALETAL GTO
oynpa 4.5 kou gtvon g 1aéng 0.8, yeyovog mov onpaivel 0Tl 1 €XIOPACT TOL HOYVITIKOV

BopOov oTIC LETPNOELS Efval GNUOVTIKY Kol TPETEL VO Ao BaveTon vToy.
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Legend

I 7 036770344 - 28 385973153
[ | 2839973154 - 49 76269272
[ | 978269273 71,1256539
[ ]71.12565391 - 9248861509
[ | 924886151 - 1138515763
[ 113p515764 - 135 2145375
[ 135 2145376 - 156,5774986
[ | 1565774567 - 177 9404598
I 177 5404599 - 193,303421

150 75 1]
N N

150 Meters

Zynuo 4.2 ATetkovion e KaTavouns e woyvnTikhig emioektikotnrog (SI units) oe youny coyvornta ue

mv wéboodo mapeufiorns IDW, arov vmootabuo e AEH Xoviwov
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2. Kovtoddxng

Legend

[ 7075111866 -
[ |2570971554 -
[ ]#834431919.
[ |e5ove9228s-
[ Jesg1350881 -
[ 1052481303 -
[ 124 pE27330 -
[ ] 1445173378 -
I 54519412

26 70971553
4634431918
B5 97892254
85 6135265

1052481302
124 8827338
144 5173375
164,1519411
1837865448

150 75 a 150 Meters
N BN

2ynuo 4.3 Areikovion e KaTavoung te UayVHTIKNG EXLOEKTIKOTHTAS (SI units) oe vynin

ovyvoTnTo, pe ™y uébodo mopeufolic IDW, otov vrootabué e AEH Xaviwv.
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200

180

160

140

120

100

MAINHTIKH ENIAEKTIKOTHTA ZE YWHA
ZYXNOTHTA

0 50 100 150 200 250
MATINHTIKH ENIAEKTIKOTHTA ZE XAMHAH ZYXNOTHTA

2ynuo. 4.4 2voyetiouog younlns kot vwning emoektikotyrog (SI units).

5 200

™

g 180

x 160

B

- 140

< =

S 6 120

S &

:f\-; 100

b =

£ 60

2

g 40

10 20

E

w 0

0 50 100 150 200 250
EmidekTIKOTNTA O XaunAn ouxvéTnrta (1n pérpnon)

2xnuo. 4.5 ZooyeTtiouos HETPROEWY YOUNANG ETIOEKTIKOTHTOGC OO TIG 0DO PAoELS uetpnoewy (SI units).
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Eniong mpoodiopiomke Kot M HoyvnTikn emdektikdtta mov eSoptdtor amd Tnv
ocuyvotnta pe Paon v oyxéon FD susceptibility = [MS(Low)-MS(High)]/ MS(Low). H
KOTOVOUT| TNG GLUYKEKPEVNG TTaPAUETPOV ometkoviletor oto oyfua 4.6. O cuoyeTionds TV
LETPNOE®V NG WE TIG OVTIGTOLEG GE YOUNAN Kol DYNAR CLYVOTNTO TAPOLGLALETOL OTO

oynuota 4.7 ko 4.8.

Legend

idw_fd3

<VALUE>

[ ] -1pea004492 - -1 55508134
[ ] -1556991339 - -1 gas058128
[ 1 448958167 - -1 340935037
B -1 340935036 - -1 232911885
B - 52911984 - 1 124888733
B 1124560732 - -1 D16B6E5581
I 1 0168ES5E - -0,90864243
[ 050884243 - -0,800819278
[ 000818278 - 0 F9279E126
[ ] 0592796126 - -0 584772974
[ 0584772974 - -0 276749823
[ 0476749523 - -0 365726671
[ ] 0368726671 - -0 260703519
[ ] 0280703519 - -0,152880367
[ ] 0152680367 - 0 padEET215
[ 0D44657 215 - 0 063365936
[ 0053365936 - 0171385088
[ 0.171339083 - 0 27941224
I 027541224 - 0 387435392
I 0357435392 - 0 495458543

2xnuo 4.6 Armeikovion e KaTavoung e UayVHTIKNG EXLOEKTIKOTHTAS ) OTolo. eCOpTOTAL OO

™V oVYVOTHTA.

- 40 -



ITruyaxn Epyacio 2. Kovtoddxng

APTQMENH AMNO TH ZYXNOTHT,.
EMIAEKTIKOTHTA

E=

MPArMATIKH ENMIAEKTIKOTHTA

2ynua 4.7  Zoo)etiouog TPOYUOTIKNG ETOEKTIKOTHTAS UE THYV ECOPTAOUEVN OO TH CVYVOTHTO.

emodexnikotya (SI units).

APTQMENH ANO TH ZYXNOTHT;
EMIAEKTIKOTHTA

E=

OANTAZTIKH ENMIAEKTIKOTHTA

2yniua 4.8 Zooyetiouog poviaoTiKnG ETLOEKTIKOTNTOS UE THY ECOPTMUEVH ATO TH TOYXVOTHTO.

emoektikotyto. (SI units).

Eniong efetdomke kou m emidpaon g vypooiog oto Ostypota. ITo avoivtied
GLYKEKPLUEVT] TOGOTNTO JEIYHOTOG VYPAVONKE KOl LETPNONKE 1) EMIOEKTIKOTNTO GE YOUNAN
ovyvotnta Ko otnv ovvéxewn £ywve avayoyn ota 10gr. Xto oynua 4.9 mapovoidletor o
GUGYETIGUOC TOV UETPNCEMV YOUNANG EMOEKTIKOTNTOS 6€ ENpd Kot vypd delypa, o omoiog
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elvar g t4éng tov 0.99, mov onuaiver 6tTL M emidpacn TG Vypaciag oto dsiypo eivon

apEANTEQL.

160
R? = 0,9944
140 |
120

100 -

80

YIPAZIA

60 -

40 |

20 A

KAINOYPI'IA XAMHAH ENIAEKTIKOTHTA ME

0 T T T T T T T T T
0 20 40 60 80 100 120 140 160 180 200

XAMHAH EMIAEKTIKOTHTA XQPIZ YTPAZIA

2ynuo. 4.9 Xooyetionds moMas yYounAng ETIOEKTIKOTHTOS YWPIG VYPOCIO e TV KAIVOOPYLo XOUNAR

EMOEKTIKOTNTO. e vypaoio. (SI units).

2t oynuota 4.10 kot 4.11 mopovslaleTor 1 TPOGEYYICTIKY EPUNVEIN TNG KATOVOUNG
™G HOYVNTIKNG EMOEKTIKOTNTAG GE YOUNAT KOl VYNAT GUYVOTNTA OVTIGTOLYOL.

Onwc Mon €xet avapepbel  meproyn etvor amd arAlovProxéc amobécelc. Avtd onpaivel
OTL M emidpacn Tov HoyvnTKoD TTEdIOL OV OPEIAETOL GTOV YEMAOYIKO GYNUOTIGUO €ivat Yo
OAa. To defypata mn 1010 Kot EMOUEVOC M KOTOVOWUN, TOV TOPATNPEITOL, OPEIAETOL GTOVG
eEmyeveic mopdyoviec. AmO TNV TOPATPNON TOV YOPTOV TPOKVATOLV Ol TOPAUKAT®

TOPOTNPNCELS:

1. [Mopatnpeitor PETOVACTELON TOV VYNAGOV TIUAV 1TNG EMOEKTIKOTNTOG
avatoAkd tov vrootadpot g AEH, yeyovog mov pmopei va epunvevtet pe
TNV TOPOVGio. TOL 001KOU OIKTOOL OAAG KOl TOLG POPELOAVATOMKOVS
aVELLOVE TOL TTVEOLVV GLVIB®G GTNV TEPLOYN.
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2. H mapovcia tov pépatog pe devBvvon B-N, 1o omoio péet xovid otov
vrootadud eaivetor vo vrofondd oTnV HETOVAGTELGT TOV VYNADV TILAOV

NG EMOEKTIKOTNTOG,
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2. Kovtoddxng

idronet

P 7036770344 -

B,3997 3154 -
| | 4b76269273-71,1256539
[ |7112565381 -
[ |924886151 - 1138515763
[ |m3ps1s7es-
[ 135 2145376 -
[ |1585774987 -
I 177 5404509 -

28,399F3153
49 TE2E927 2

9243861509

1352145375
186 5774956
177 9404598
199 303421

150 75 0 150 Meters
N I

Zynuo4.10  Epunveio e katovouns e poyvntikng emoektixotnrag (SI povadeg) oe younin

ovyvotnro, ue ™y uébodo wapeufiorns IDW, arov vmootabuo s AEH Xoviwv.
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2. Kovtoddxng

idranet

— i ypara_polyline

I 7 |07511156E - 26 70971553
5 7007 1554 -
| |46 3443194955 97392234

[ |e5a7ao2285-
[ |esp1352651 -
[ 1052481303-
[ 124 pE27339 -
[ |1a45173376-
B 54519412

45344531918

§9,6135265

1052481302
124 3827338
144 5173375
164,1519411
1837865448

150 Bl ] 150 Meters

Zynuo 4.11 Epunveio tng Katovouns te UoyvyTiknG EXIOEKTIKOTHTOS (m3Kg'] ) o€ vynin

ovyvotnta pe ™y pébodo mapeuforic IDW, atov vrootobué e AEH Xaviwv.
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5. XYMIIEPAXMATA KAI IPOTAXEIX

5.1 Ewoayoyn

210 TAOUGL0 TNG GLYKEKPIUEVNC £PYACTOG TPAYUATOTOMONKOAV HUETPNGELS LOYVITIKNG
EMOEKTIKOTNTOG O€ €00pIKA delypata omd emAeyuévn mepoyn tov Xaviov Kovtd oTo
vroctafud g AEH mpokeipévon va Kataypagel 1 yopikn Katovounq mov cucyeTileTat e o

enineda povmavong and PBapéa pétaria g pe Bdon v Piitoypapio.

5.2 Yvunepaoparta kot aSlordynon g pebodoroyiog
Kdavovtag por avaokonnon tov 0oV €(0VV TOPOVGLOGTEL GTAL TPONYOLUEVQ
KePAAoa TOPpOoVGLALoE TO KUPLOTEPH GUUTEPAGLLOTAL.

o Yyniéc Téc, mov mBavov ovuvodovtar pe avénpéva  emimedo  POTOVONG
evtomiCovtal Kupiwg avatoikd Tov vrootaduov e AEH.

e To vopoypapikd 6iKTLO POIVETOL VO GUUUETEXEL OTNV SOCTOPA TNG PUTOVONG.
Eniong moteveron 611 ot BA dvepol mov mvéovv oty mEPLOYN, KOl TO TUKVO 001KO
vrofonfovv v dtcmopd.

e H vypacio dev oaiveton vo emmpedlel TIC METPNOEIS 1TNG  MOYVNTIKNG
EMOEKTIKOTNTOG,

e O poyvntikdg B6puPog Exet pia emidpacn 20% 611G PETPNGELS EMOEKTIKOTNTOC.

5.3 IIpotacerg

Me Baon v epmepic mov cLAAEYONKE Katd TNV LAOTOINGN NG GLYKEKPEVNG
gpyociog mpoteivovtol Ta TopakdT® o pio peAlovVTIKY TepiBarliovtikn emavéEeTaon Tng
TEPLOYNG:

e O yeoynuikég avaloelg TOV SEIYUATOV Y10 TOV EVIOTIGUO VYNADY GUYKEVIPOGEMY
Bapéov petdAhov kol 1dwitepa Pb  kpivovion omapaitnteg, mpokepévov  va
OomoT®OEL 0 CLGYETICUOG TOVG LLE TN LETPOVLEVN LOLYVITIKY] ETIOEKTIKOTNTOL.

o Alevépyelo emi TOMOL HETPNCE®V HOYVNTIKNG EMOEKTIKOTNTOC HE TN YPNON TOV
awcOnmpov MS2D kot MS2F tov petpntikod cvotiuatog MS2 tng Bartington,
TPOKELEVOD VO GUGYETIGTOVV LE TIG EPYOCTNPLOKEG LETPNOELS KOl VoL EAoy1oTOTOMOEl
0 YPOVOC TOV OMALTEITOL Y10l TNV XOPTOYPAPNON TNG VIO LEAETT) TTEPLOYTG.
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¢  AVOADGELS TOV JEIYUATOV Y10 TNV TOPALUEVOLGA LOYVATION Kot TV Ogpropayvition
TpokeWEVoy va dtepevvnBel vtd mowa popen ta Papéa PETAALN TPOGPOPOVTOL GTO
£00.(0G.

o Ocopeitor amapaitto vo diepevvnbel TeplocdTEPO N EEAPTOUEVT GO TV GLYVOTNTO

EMOEKTIKOTNTO.
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2. Kovtoddxng

7. TAPAPTHMA —- METPHXEIYX, ®DQTOI'PADIEX

Low_Sus Low_Sus
SAMPLE X Y old High_Sus FD new LF_HUMI
1 503463 | 3927115 87 68 0,218390805 58 47,58
2 503480 | 3927117 81 83 | -0,024691358 74 64,9
3 | 503523,5 | 3927123 43 37 0,139534884 62 52,01
4 | 503556,8 | 3927123 201 172 0,144278607
5 | 503580,1 | 3927124 62 56 0,096774194 71 60,15
6 | 503622,9 | 3927126 80 64 0,2 54 45,15
7 | 503681,5 | 3927130 93 87 0,064516129 85 74,93
8 503723 | 3927130 94 104 | -0,106382979 37 31,56
9 | 503727,4 | 3927076 60 62 | -0,033333333 65 55,41
10 503704 | 3927071 34 66 | -0,941176471 32 24,9
11 | 503763,4 | 3927014 22 17 0,227272727 62 50,74
12 | 503742,6 | 3927004 22 32 | -0,454545455 32 29,56
13 503706 | 3926988 34 41| -0,205882353 31 25,81
14 | 503665,9 | 3926985 34 24 0,294117647 21 20,1
15 | 503622,8 | 3926981 31 19 0,387096774 24 19,16
16 | 503638,6 | 3927164 58 44 0,24137931 51 43,47
17 | 503661,1 | 3927164 34 30 0,117647059 40 35
18 | 503631,4 | 3927233 56 28 0,5 64 55,41
19 | 503598,6 | 3927240 44 118 | -1,681818182 57 47,2
20 503566 | 3927251 33 28 0,151515152 28 22,67
21 | 503546,3 | 3927243 21 19 0,095238095
22 | 503486,5 | 3927246 24 26 | -0,083333333
23 | 503501,5 | 3927190 18 24 | -0,333333333 25 19,96
24 | 503548,6 | 3927189 18 20| -0,111111111 18 14,13
25 | 503244,2 | 3927129 40 31 0,225 51 42,6
26 | 503166,2 | 3927134 41 36 0,12195122 37 25,85
27 | 503141,7 | 3927040 7 8 | -0,142857143 9 6,66
28 503139 | 3926969 26 19 0,269230769 24 20,15
29 | 503144,6 | 3927146 56 60 | -0,071428571 45 37,56
30 | 502929,1 | 3927132 60 62 | -0,033333333 65 56,33
31 | 503034,8 | 3926938 76 67 0,118421053 73 61,51
32 | 503089,2 | 3926846 47 40 0,14893617 43 31,64
33 | 503142,9 | 3926665 49 40 0,183673469 48 38,3
34 | 503255,2 | 3926425 70 76 | -0,085714286 82 70
35 | 503319,3 | 3926481 28 30 | -0,071428571
36 | 503404,8 | 3926428 28 21 0,25
37 | 503468,5 | 3926395 76 81 | -0,065789474 88 71,72
38 | 503454,8 | 3926313 112 101 0,098214286 107 95,67
39 503452 | 3926221 82 70 0,146341463
40 503599 | 3926375 25 24 0,04
41 | 503721,4 | 3926366 14 20 | -0,428571429
42 | 503754,3 | 3926511 12 10 0,166666667
43 | 503816,8 | 3926550 22 19 0,136363636
44 503915 | 3926713 34 31 0,088235294 32 30,1
45 | 503897,4 | 3926826 85 77 0,094117647 105 86,81
46 | 503848,5 | 3926877 18 14 0,222222222
47 | 503978,5 | 3926838 79 66 0,164556962
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48 | 504004,4 | 3927043 85 180 | -1,117647059 88 75,98
49 503955 | 3927197 172 147 0,145348837

50 | 503837,1 | 3927252 52 50 0,038461538 58 46,43
51 | 503901,4 | 3927307 57 49 0,140350877 62 51,49
52 503733 | 3927313 60 50 0,166666667 69 59,85
53 | 503555,2 | 3927316 42 41 0,023809524 40 34,92
54 | 503451,5 | 3927359 9 7 0,222222222 6 5,78
55 | 503498,3 | 3927573 42 39 0,071428571

56 | 503251,9 | 3927370 49 47 0,040816327

57 | 503192,2 | 3927505 48 46 0,041666667 48 37,87
58 503130 | 3927634 192 184 0,041666667 178 151,59
59 | 503071,3 | 3927469 39 31 0,205128205 38 30,83
60 | 503108,6 | 3927410 40 47 -0,175 51 41,56
61 | 503021,5 | 3927514 42 44 | -0,047619048

62 | 502906,4 | 3927611 23 22 0,043478261 25 21,48
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Mopaxdto mapovsialovral pwtoypapieg and tov vrootadud e AEH ota Xovid (Pot. 1-

19) kabog kKo poToypapies tov amd to dopvedpo (Pwt. .20-25).

dwro. 1.

dwro. 2.
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dwro. 11.

dwro. 12.
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dwro. 13.

dwro. 14.
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e, S A S b, VAT

doro. 15.

dwro. 1.
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(Dcoo. 18.
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ITruyoxn Epyacia
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dwro. 21. P‘
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24502518:304E  eley, aming 11|

dwro. 25.
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