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I .  f [NIKA

Ll repLolit lts :!(dr! ro! !o! oldrfelK. yla lSpoyaotoTrKrr

pr),ar't dr6 rov xaorlrtli Knpro Alp6roD),o ro! reorlorL(of tprildroq

lipioKeraL oio voFo xorxL6rKiq, orr lspo6vtdo tLooviaq (dr

oDl(erp'!L.vo oro vo.ro avdroirKo d!(po rI!, Kcrc)"ap0dvovldq prd

t{.cor 70 r.liF. nrpinoD (!I.l ). ,416 rrv dKrdol qulrt A6vo ta 6-7

r .11r .o .o  to  r rorc6 ' ! i ,u , .  !o r rouro \o '  o roopL 'vo.

0t02030

tztjtd 1. rr:b|paq'Ktj 0id't ttq cpeDvotil.er< a.poxtjs.

H reoplnil dldnnEr odtv

dlnrdpKq, nDpropi(eroL oro io6Llo

!d €toLodsvopd. Ntc Ia i6ra trepiro!

reproT,rr rivdr orrlrK6 pr(pi ioq

qq lu'iFa !L€ o!vio&! (aillapr€L€g

tdpdrtlpLoltKd, rcpo!oLdq€lar Kdr rl
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Kitvotpoqio. Oloftd ry6p16p0 ro! 6lForrrol, 8ult€pioFmoq €ivor ro

napoeoldootd 91)o1d KiIl] fitg, tr€ .o!g Kor,ridro!€, rLq oFFou6r6q KOd

pliKoq rov ano?pd|p6r kor qlorxd 10 ppaoKo vdpL.

H rEprorl avlKer SrorKttLr,i: @o AriFo Top6vl! tro! 61er a6pa .o

AlfotrKo AtoltdpLolto tDrdaq. tro Autdprolto aDr6 1)rdyowd d

ndpagaldoolor or(LoFoi KaLopltoiol). It6pro Ko!q6 KcL Top6vle, oL

oroio! q osprvri n€pio6o rcpolord(olv pro tr?,rouoplaKrt 6qdp6r noD

oqei).€rat orov €rotldKo tr?.I0!0116. ttpgolo pe qv orolpaqlt iov 199l

ro Ala!6proFo :!Kao! txsL 2.933 povrpoug KctoiKolq (qrl E_t.y.8..

l99l). Eniols 06o61 tov o.oqsiov ro! !o! acparopiE(av cn6 qv

qp!t66Lo toarnt oprt o srolLc(69 a)"r€lott6g €ivor a€pi to 20.000 610lta

KcL Yla 10 tpovtK6 6td!d1'tp0 on6 2,3 t11ive(.

O! Kdltolkor lo! A!lotLKon Arolt€pioltdtog t1)K6og Kar o €norroK6s

r?,Iordfog !6po6oron!tq, q oeprvi r€pioio n)"tltFet6q Kor tt6 KaKrlg

nor6rrrar vsp6 (MqvdKo€ K. 6. 1998, Kcrw.(6yxo! 1999). Or av6.rK€s

oc r66rFo vsp6 odt !l)(,o, ot!9ovo ire ra 6lFo1paq1(d oroLleio so1)

eKi6hKdv, llnepPaivoDr tLS 500.000K.$./6to!. A.16 qv roo6illa 6Fo9

aDtit to 60 F3 65% €ivcl cropcitt.o orols 2-3 piv.q qs oeprvis

n€pr65o!, 610! (dr nopolord{eror rlrleloproni 6{dpol, re @v6asra

lt€ptv1]"rortg rov !6p€uLK(bv t€orprtosov kar lqclpllpoorg tov

wdt€tov lJ6poeop6ov.

ApKstd rpololevri oroLi(€ia ro! IpitdrFororoirvtdl orrt lt€I€rrl

o1)fll so! alolv rapoloplo€i qr6 to lvolrlonro f€or],o1rK(Dv Kar

M6.cX?,€mK6v Ep€lvd)v (l.r.M.E.) Kar 6va ssrdlo papo! rI! Dftciopla!

€ptdoia< Fo! allv€ (ord g 0sprv6q asp600!5 t(Dv trpol?onFevov €r6v,

repio{joe Ka.d t't! oroic rpooXoppdvEL ro Lf.M.E. qorrla€q yu
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Efl0u6 va eu,(dprodtoo 6),o!s 6oo!q Fs poioroov o.rtv

rpalltdroroildit otq €prooios o1)ntg. draitepa 6s d60dvorar

!roIp€oorl vo €Kapcoo 6!loptoli€g:

- orov Kaellilti Fo! l(. AlF6aorlo, o oroiog pou dvdoeos (ar

trpoarp€\r€ o.Iv sKr6ll6t rlq Arr)"oFdrrniE olrig splaoiaq Kd6.bg Kol

?rd ro afeioro roD €v6n96pov o' 6)"t q 6lipKela rpa?Fdtodoiloris ttg.

- dro1jq yeolEolq rou I.I.M.E. K. MdvdKo Ap., tl. To6ltEo Ap_, AO.

Xq(tKnpro1, Kor K. Kdtrprq6l),oD tro rl! 'opar6prol rov

rp!)lor€v.bv !6pot€oloyL(10v, o.oqoaov KOr g rolnrLlt€r o(iFioelg

Kd' noudrl.li Poil0€Ld ro!s.

2.  TEOAOTIKA !TOIXEIA

2.1. f.orcKrovrki .oroe€rIdI rttg r€prorig

H ep€lvonFev! r€plort qS tlKdoE roroe€r€i.at .r€or€Klovrxd!

61I I€ppoFqk€8ovrKri Md(a, SurKd fltq oroias orov s,.)pri1€po r.npo roL

rpoq ro alFotrKo Au$proFd Neo! Mappap6, dvard,oo€rot I
n€pLposorLKil (1Dvr. H €trapi qs €v LEo Md(aq fe qv nepLpotoarKi

€ivat reKlovrKri ror trdpolord(er o.poFdtoypaeLKb K€v6 (Kockel et ol.

1977). Avaiol"rKd q€ :€p0oFo(€6ouKilg otor epeuvonp€ro,((bpo o

kaloK€prdtropoq io! ALlaio! €pro6i(€1 to! oKprFri rpooSroplol6 .t9

np669at€9 op.tdoi€r ro! rpollo.oroLrl0lKov ottr eljpnr€pit

rEpLorJl ltt€ lspoovloo! tteovia(, dros avag€porv 01 MovcKog (_d.

1998. clri 0€opeiioL o! 6!0 r€KrovrK6 npolta (t1.2) !s B^-NA
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lLei'olvol, ro oroio ijrrrolplrr0lKs 6rd trtaioLa lov

u. r0( iv ' to ' tq  ( r ransposi r ion zone) .

tlrisa 2. trrttdtttti drur6|]du tot re(.owr6r tepdl@v (D!,itata. aiqpo,
tr. eDp[trp4q auaxia Ep./adtue funn r4, it|td'r i@v Mavams &a. j99t).

H nepLozf qg tuKdd_( Sorrirdl dn6

ro fpcrvoiiLopint tLooliaq Kdr n!

T.raplo7€vonq (>r.l)

!€lapopaoFevq n€!pittrota,

l0i.dpdi EvanoedoELs rov
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ttipa J. feaTo,ttt6€ Xdpr4q xepnXiq ttKta€.
Arttana'rd drn rt@Tottt' tdryi (@n7]o x€pottv46o. tt0uria6 i Nttitda-

zDrtaE-Kdldt4ro{oD,,IrtaKa I:50000 tot I|ME.
t . napaKttEe axoqi.e,e, qivte, ar. Gddt), 2. JooptaKie axo0t6ae (at),
3. I(ipara rapdKttur ]tt vtbr (E,Id,4, ttyKdJttliva evptKd ropiqafu
(P1),5. BtotttKnE rd 6rpdptattaKnEfpd,06topitttq, dnoD ttqaeidg O rn),
6. ttpappapDttdxoi mt to'roptn|ot t,e[6nt (ehr, 7. npa6tto6tt6t6]t0ol

kdt 6t4qartoqoi r ,@ enaqiq drrtorot$ 6ch, sr), 8. Attprqol{ae (ab).

2.2.1. MrraFopqop6eor dlrttafl6poi

Or !€ropopQop6voL anporLopoi dlviorovror ord roD!

6,poprapllrarcnS o! ltooi(oPnKonr lvEr6ioos. to!S rpdorvoa1ror6X.€oDg

Kar ro!9 dl!9rFol.i1€S, 61.01 aXrurololroi tlS t.ppoldK8oovlKits Md(dg.

O, drpdppdply,droi ra1 pooloFrrrkoi yvenoror, drdrlovtdr 610

votto6DlrK6 Kqr 0opsLodloror,K6 rpirto rlq €pelvotpevrq repronq

:it <+{

i t r  l )  ro  o lvcv idvro '  u f t j  !op, f i ErLstK!oUavov,poKo€ib( iv
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cvdndi(Eov .vr6q ro! .rpavo6{opiq Fs Fop€roovo.o?,1kri SGneuvor. O!

laeto'ol ronLKd s€aLloL.nvolraL o€ rpdorvoKcdtovol)_c 0trot1stcpop90)p6volq

oepr(L KonS-I7.opt0Kong oit'qr6XL0oDg.

Or npaotloorro.6l"Loor Koro).aFp6volv lrLa urrpt dxrodl oro

loro6utK6 rrrtpo tou trip.rl, €ivo1 oKorporpriolvoL Kor Kdoravonoi,

],8ara -dog foo6(oxKoL, opio( er6o1r(oi- l).oprtr(oi o ot6).r0ol

K€poorLi0r(oi -€dbotrkoi otror6).t0or ss,(ai.a(id Kar !e p€ropdderq

rpoq oft Lvol.rer(ons-erL6odKon!- r),opLtLko1)q olror6l"r0o!g_

Or opeLpoX.ir€q, dtrdv!6vtcr oro pop€roovotoX.rkd rrlAo tlq

leprolt! oc 9a(o€ro8G avdmn€ets rqr oxav6vLot0 o6rdrd aw6q !o!

?poloDtopiq. Eivct aro.€LvorpijlolvoL i sortpor Ka),oo.p.dr6vor oe leurd

orp6pora, l€rtd-aoe FEodrokkoL. roi! oKhpoi, ps svotp6o€r!

2.2.2 fparoiLopintg

To F€tdt'r.€po r$ipo ItS €p€1)votusvrtg tr€prort_c (t,(.3)

(allrrstol on6 rov ?povoijLopirl lvoor6q oq ypcvoolopiitg rinol

Xteoviaq. Eivdr lrorrtrKoq Kar Suap!op!7raK6g, orLor66l,c, olvieog

r!€o6Korro9 Ka! iclLvstar ard rol.ldpr9!s9 trlrratLtrKa,( xdr tai.dqra(€€
ql,0sq. Oo trparer vd 6r]lLe,og€i 61r (did t6no!! et"oqevei !t€ln?,€!
aooolrtt3s rela'iqt$d.o!.

H €rcAri rov Ev L6ro lpovo6Lopi t p0 rol9 F€rapopaop6vorr!
olr1Fartolrong orrtpa.iq€t uLd dio €rdqie ro! tdpoKqpi(etqr ar6

Idl.aqliioort, c!oxp!ord).?,ool, veo6llrrorLoFdvo eai6oro (at lpavttl.
Or a€tobno€rr rov rllfczLi.bv €ivor oDlvi ndpd].l"rlss trpog .o €uil€bo

S.:rtperdrv6lc1 61! o, onfor,opoi rtg 610 snaqr_c €1o!! rzoorEL
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2.2.1 Xolop6q Evdao06osE

OL ldlcp6€ evciao06o€rs 10! T€tdprolevorts oDvaft(bvrar o.o

toKtouK6 B606rtc tDK6oE, ro oroio aro!€Isi Kdl ro ft61v6 irliFc tltq

roptortq. t,OForio tKav Kdfli ritv €{6ll(I dtq raqpol6v€olls orov

€uprl.spo l6po Aircn-O€prai(on (Yr.oFiKoq K.d. 1988). I1p6Kenal ?ro

it.pdorordpi€g, 6 ,iaiK69 Kol ?,rFvdieq ano06o€r5 (:upi6rlq 1990) ro!

enr(6eovtar aonpgovd 6id flpo!€o.r€vi r€tp6lord.

:rtc aapdxrL€S roroe€6i€g (t1.3) olvav..bvtor or onnpovs€

napdKrLeq arooad{g, 61(l)9 oireq, K.Lr. :to Fop€roovorolL(6 .}1tra ro!

rs6Lvon rpltra.og ardwdrlro1 (riFdto u apdftros ?,iF!I€

(Luvo0d).aooc). :to vorLo61)rLK6 tplipo rrs rs6rriq nsproris

oDvavld.dr o€ prKpi €Klcol to ovC)r.po andqFo ava0oeFi6ol,

6u7tcor.hptvc tr?,€!p1rd xoprllrorc €p!0po1i xpdrltcros Kar r€parroltdvoL

To reldLnrdpo lpllra ro! r.6reon iltrisa.os, ar6 ro AlFolK6

ALcFaplopa :j)Kaag F6IpL Kal rov op6vlpo 6piro Karo?,c$p6e€1oL 016

1aLop€! Kat 6n11pov€! ouoe€osrg 61(l)! 'ad).Lrs,c, dpAols, +, cpyil,ou(,

rpol6via ro'i oilv rLsro\{lqis ro1)9 rpo6p1ovrqr 016 qv anor{o56!tlol

1ou ypavo6roptrtkoi o6!drog.

t'novrKri Kardr6ltor, rooo 016 qv ypdvo6ropwrKi 5r€io6Ddl, 600 kdr

oJl6 te6t€peS reKrovtK66 31.pyodi€9.

2.2.4 T€Kovrxi dror?(eid

To letolropqor!6va tr€rp{i,ttdta .te !€ppoFaK€6ovLKriq Md(dq

6ro!v lroorei nq 8,dlqopeq ropdpopq6o€rs roD oqei).ovior orov Al"fl(6
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Kn(lo opol6veoIs. ndaLbrrpcs rtD/.iiocLq IIaidroqoLrrtq tiLKiag dro!v

rworlo€8i orolq olllrafl6lronq oDlot! dnFgovc us roD! B€pdq Kar

Mr i rq 'o  1984,  Echr ler  er  o l .  1987,  r { r { r i6pLo 1989,  r !6rponouio 1991,

r .  r .  O .  ? / .  ao po \  ,a  o ,d  . ;  .  opuuooo,  o  t ! -

p.1q!!6p9od!q roD qftiqolv an6 ro flddloqorKo

:DlK€rp+,ava I :€ppogo(e6ovr{i Md(d, s. 0iiort to ldlpL onrspd

]]'lhorpoqrxd olort€io tlln uoorsi !LLc, opor€vsrlrl pdol, I onoid ator

).dDcL 16pa rard xrlv I1po Ilep$rrr r€pio60. :. fadrotpovo).orito€Ig nou

611!av 6c sooloFLrl(on_( oxLoioj.r1]or_c raL in./!dLL,L_( oovunul.roL orL rt

ivld<( a!r'i (drdrovrierKE Kord rrv Ep(D!,d opo16v€6rt Kd,6rL I addrl

dDri ro! reKrouoltot rito! o!rrurldsopqL{ri. Bip(la Eev yv{opi(o!te av

olroq o 13xrou6!Loq )i1(v o rpdloq rt dv ilav ura rodol dvrqornpodrl!

!'a. rdrqror€pil,( r!:Krov!K)]s 9rio't_( Kilto nqrcLo(or(l( it KcL

npornu|]ptos t;.,Kicq.

Nl,d dlir op01.!er,{rt adof tron 6eLi€ rt r.pllopcKEbov,K,i Mir'(d,

.i!d, olrrr noD iL(0r 1drpd oro Avaorepo ro!pdoL(6. tlr qdlol ('!rr

dlo!tlE pLa d€it.pr avd6polLr p€!aF6po()orl o€ or!utKe.

tpdo'!oo1'oror.r0lKiq andfg (i\,1avd(Ko6 K.ir. 1993) H qir6rt ourt

ouvoDEl€rd, Kar ar6 .!v nqpoDoid oioxpDoraiirK(iv n€tporrdrov.

Errbc cr6 rL_c npocvdaep6Frvoq notdroeLg Kar nqpauopq6oelq

Kcrd rt 6LdpK€La !o! Tpuo.r€volg aidpdv .dadpd ,r,LLq .lK.ovrKoq ecdst,c

noD trp0ri!{soor orrl trpFoIareSovr(i Md:to lsnL.bo€LS, e@Lnr€uoerq {a!

Kar0 1o7o!9 ero0rr6r'5 Kdt rlv avodlpo9rl lov 6rpo!61ov roD 6!.r(on

<ro.  :  -o ro0.  r t -  t  .ou .  rd . ,L  6 .ou

o7,rtlLano!Lo!q dt5 flepLpo6orlKri. z(ivrtq.
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H teprot'1 ord rah ro! Tpr.olevots 6re1 Moolei cluovrt veo-

un0! ' \ ' t  <aL dL,dp'r r i  6p00!Ior6q10. q orora ' !prdpi . l6L orov

ap\irepo 16po 10! 06peLor AqoioD ar6 to M6oo-A!1D.€po M€L6KaLvo

(a' @ve/qero' p':rpr oiFepa (Mercier l98l ). M€ irtv wm€K.ouFl dMrr

o,(€ri(6ror Kdtd rdoo r10ovo.1t.0 KOr 10 1€Krov1r6 0iotorro qe x!Kcaq,

ne6Lv6 r$IFd, ro oroio rl.Ip60rl(€ orl olvdislc 0,!6 npoiowa

anotko06tlrlorlq 1o! €KEi ypovo6ropirl.

2.2.5 Y6poLrooIoyrNii a!pu€ptqopd 61rlFo.rop6v

O !6poLr0o?.o1,(69 lopoKrlpLoF6s ror Is(0?.o1!({i)v oxrlta ort6v

1i!e4r p€ Pdott roDg qlorKortfLKo1)q rdpaKtrtp6s to!6. Or

ono!6o!6r€pol ad dMoi€ €ivar.o rop66s9, rt !6ponepar6rr1o, oL

tdrlovLK6q 6l0pprr€slq, r SLdFpoorl Kal rt aroo60poort, l6Lat6v.dil

| ( .1.n.  (KaKapdq 1984, >oi l1o( 1986, K.6.) .  tnFgova p 'aud,  y iv€ror

trLo rpoon60€Lo Kardloqlq rov teor).olrK1Dv oi(llFd.toll6v ro1)

ovoq6pelral otq rap0(,iro .peq xoiillopi€q:

A.Y6por€paroi: @l1povEg droe6oel-(, rcriscic rapdKlra€ lirvrlS Kor

t0l.0p€q orinpovss (ro0a6eE.

B.qlrnsparoi: o!rKol,).ttt6vo rl.€lprKd (oprtFotd €p!0p01) tp6Aolog,

r€Fai(ro!revor 16voL (oprl!t61ov, +,ypovo0topi.ls, +-oiirtfdtlopoit]t!

f.A6rad6pdror: lporo6ropi lS, 1vst6Lor, ofluorLoltoi nts d].o e,raei!,

npoorvooltdt6l.l0or (or altqrpol,it3q.

O 6po! o6Ldr€parog eirdr oxelK6g KaL r€rp(i)poto rsleios

o8ratrEparo 6& !r6p1orv. xprorpouorsitol 6po! ?rq onBct(cpon€ rov

onoiov I o6Lan€pot6qao €ivdL El,6i(!6tt o€ 0r(60! s€ ro!,c dtltFdlopons
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4o! ppiorovtar 6tq dpo r€pror6q.

OL -/pdvo6Lopi.€! a).}.d kar oprot6vo p€.aFopq0r!6vo nerp6toro

tro! cvd9apop€ oov a8urdpalc jt trrLr€ps16 silaL nL0dr6v Fstd o16 prd

^3rr0uepl reKrovtxd! avdi.!q va <perort6oi!) dr6 pro Kdr{ropia oqv

nL]",] LEor l€Krovr(g to!! Kcrdr6{olg_ Ev6slkrLKd ovoq6po!Fe ioq

oiolpo opol)! dtg 61,(l) €rdqiq (q!t)"ir€q,o1Lor6?,r0ot, or oroior I6y0)

r€ftoltK'is Korar6vl1ort! rolq €rLKorv0rvonv u6paltLrd !s to y€Lrov1(6

lpqvo6LopLrLK6 odpa, fe droldl€olo o, aDrli rlv repftrool vo

XcpaKttpiqovtor oov roparoyrni !6poq6po! q(bvl (Movd(or K.d,.

1998).

3, MOPOOAOfIKA XA PAKTHPT'ITKA

3.1Ievrkd

Mld ),€K6vrt oropporiq €ivur 6va ,'avorKr6 
eDdr(6 otdllsa,, $€

€ioo5o sd(oq (oL sv6p-r€Lag, 6nog ro arFooqorprk,i Kotaxpttlviopara

Kot I rlitoKt dKlLvopol.io Kor i'to6o rd].I priqo! Kol ev€pysra!, 6roq I
8r'9d!c'aKlt qropport, 'l 3q01J.'Lo'sr0lvori KOr I a,oKl"oip€]rl aKlrvoFo].i0
(Lee 1964). :trap6v.0q 6$06 orors).Ea KoL 6va aveEdpritro
p(r)ltopgolorrK6 on6qpo ro! zsprraltBdv€r dli{pop€q Fopeo!€lprKes
rupqlftpo1)q or orroi€g 6u!6!a{6revss p€raqn ro1js €Kqp6(ow rl ilopqil
ro! alali.nipoD (dl ro! rapo?pdqlKon 61(ruo! ).eKdvrt! (MeIaSriijrIC,

L9E4).

H popaol.olrKrt a(6vo rrv oroio trapolodt€r rLq ).srdvl
aaoppoltq €tvaL ro aror€l"eoFa qq Foppoliaq ro! 6raFopq6v6ldr KOtd
rit 6pdol 31lo owLedlog 6p6vtov rdpdlovtov, rts atrooiepoorg (ar
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6l69pootg aE6 tr pw Kar.rl€ ovrl6paots rov r€tpoFfiov ar€vovtr 6rn

6l6ppooq, ar"r.6 or aqv rcta{o6lort ioD v€pon rpos ro eoor6prK6

&6ppoorl, rols 016 qv 4ltt.

Evas dl,x.o€ €riqq pooft69 rapqowaq ro! errlped(fl sil

pop9ol,oyrKi avdftlh rrq l,€(dq€ aroppois €lvar I r€KovKi qq

6ori.

f€vrK65 or FaKpopopgolotKol tcpol(n4peq Fug lc(fvlq

aroppoig 6rapopq6vowar aE6 rsKrovxd aitra, d6 I X,€rtop6p66epit

Popgol,orKi 1t€ oq{ o},6yr6rar bp{oq 0|l!6 tlv rope{o.ov gorvoFevo!

qs 61c0poots Kdl onodceporots rov retpoFcroa.rq Gr.4).

tr4ta 4. .texdr4 Eox,ac, ,apoi XalBtdtxfa.

H l,€r6vll ddoppoig ro! 6pFo! >ul(lq Kal,nn€r Fra 6|(soot
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4lKm':, Kdr opi<ercL avaro),LKd ar6 rov orrdvDpo 6ppo, ll6p€ro 016 nl

]..(dq anoppoli! to! 6p8o! tdpqg, 6!.1{6 Ko! vdru drd prrp6q

).s(riv65 letfiippov roiv tropcKdov aeprox(ov Top.ivrts Kor Kal.ctrEdior.

,416 qv 6(1aot o!.ri to 6,5Km'? aroteLoljr .o r€6rvd tpipa l.oL ra

!r6?,oLro 34,5Kn1': 10 opstv6.:l]t1e(ovsrdr 6t1 ro rs6rv6 rpipo

6Laypdp€iar opK€.d rKavo'lorlnKb 016 try roonvi KaFDl6tlro lov 50

rtatpov r€pino! (n6vo an6 q ed].oooc). fldvo 016 ro nv6F€rpo au6

apli(er o opcrvo€ lpavo&oprrtr6q oyl(os Ko! 6e! prop€i vo

,(ap0Kltplotri oov r€5!v6 rulifq.

3.2 Mopeop€rp.kaq aopdperpor

H €l.0o6os6rplot ttq ].ekdvlq d,16 l(qr rtq ErLqdveuq ror

opiqovio ttErdqn 6no 6!o6otrK6v r6oljv1Dv KaFrol,6v rov 100 F6tpo!,

rpqparonotrtelK6 o€ lotrolpaqrK6ldpq klip0(a l:50000 to! fy! KaL

xplorsororilet(e €pFl]56F€rpo dno! Sokkisha Liniled, Iotrov6qftlq

To !4!dro u\,6!t€1po (H) tlts ],eKdvlg to! 6p!to! ov6p?(€rar o€

520F. To !L6oo utr6tr€1p6 tlq noD rpo66ropio0tKs dtrij tl oXiol (niv.l).

I(sh)
H=j  ,  dnoD

6no 5u6or{6v Looii\tr6r K0sr!16! qe

ErLqdreuq (S) o€ F6lpo

q€ ].e(6vlg oropports 06 tetp. ,(),!t. Eivcr

E=

s=
To p6oo Dv6futpo ntg

H emgdv€rd F€raqn

L€(6vrls o€ tetp. r).F.

To p6oo Dv6lerpo rrs

H @vo?,1ki edqoveu
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ni!d(es l, Koaoropi rov oELpor.rdlv rou ovd?L!9oo.ts lekdvnq
(ro0toilq rov lsrFdppov re{avtq aroppoic trkr&q !opon XaIKr6rKlia,

:I. N1ETPII'H IIAPOXQN

Sh

H u6rptor qc roxntlras porrg oe ava opLdFdlo (orrrsio' (roD 6ev

rnopci va silar rpolFalrKd otlrioj d.Ld ro e€opon!€ oqv r6roLo)

liv€rdt 6uvrl066ratc p€ e'6rrd dp?avo ro pDlioKo (:2.5). O F!)"ioKoq

eLvsr op?avo $. orpdxros'0€9 qlipd no! 96prL lrpoord ro! pLd iLlKa

(nponar.d) (dL €i.r orlpi_{€rdl oe Supd0FL(6uevo o16l,6z05, eir0

abpriraL KpcuArevrt ar6 oDpporoolorvo dD!6euevo ps rpotali€!. Orav

du'i Bp€€si o€ p.!,r!( vrpot ("pooovdror.rouev1] (d0era rpos rl

5L€n€!r6il polq) rrprolpiestdL ./xpo an6 lov dliovd rrs !s oDtlorrlrc

I e'j q (P) 
rttDd

I -"ll i
0 100 43,17 50 988

,] 100 .  t !0 10,r2 63,29 150 t2.t8
100 - 100 16,46 .250 1638

100 - r00 t i0 1400

2,25 100,00 450 t0 l l

I{st) =
= 6.327
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ro! eivaL ouvirprlorl .tq idlndtrdg poiq ro! qpon. H lL6tprtol ro)v

olpoq.i)v nor 0d KdvaL o€ opLop6lo xpovo I a).1(o Tiv.rar pr 16r(6

dplqvo, ro orpoa6fstpa, (drt ,r).d rpoooppoopivd. Mc(i Fe (d0s

uu; io ro  d0-  l )  ,o  o  rora6r  /a  - \n  I  vora  FL r :

rallrlr.q nou dwldtolxon! o1r9 6Ldgopec o!7-v6qreg. MeprKoi

uliioKo', .qo6,sorrivor us E161(d dprava. 6ivolv (a!€!esia! .tv

ttri lo 5. n o pad tu.t ko.tut o tt dt,koD

Yadple o16(l-rtpt o.rp6 pliia(ov Fe rcrtol ar6 liyq sKarod.ir

(?La roiri |rLkpd peuqra) udtpl 2-3 paIpa, ro i.1oualo (6oioF6, (1Lo

pEtitT.a rortuLa). T6Log Drdpxolv 6Ldqopor rnnoL pDlio(ov. H lpriol

rov pDiioKo! and,rei rLiiLKCq s1(oraordoE!q (6!prr(rr6oxorva. rpotoli€!

K,,r.), oro! ap6N8rtdt trd lL€rdio pstBota erpot.

. \ t  0aJa.  1D , r . , \ . ,  F  raL . lp i ro .J  1o.dr .o . ro .o ,u1n

ropiqoxuc rt oLato|Lrt A o0 vof!6 terpoTovioLa Aj, A,, l\r, ... A,, rooo

no;,!cp'ol]!16r.ps 6oo clolroLo./€vior€pit sivaL rt (olavouri .t_(

10/.!rtr0; olrt ardtorLri Kdr 9!oL(d ooo d(prFdorcpa anoreiaolqia

o,i.o!p€ :uvrlo.Dq lLd lrKpd, pdrjpcro ofiFqri(oluo r€.po1ovi5,a Ft

r).erpd 0,10 0,50n ror rLc uE?did 0.50 5m. lto Kdvrpo to! Kd(]€ €v6(

dzo c!r{i r(' rclpa?ovi8Lo AL, Ar, Ar, ... A^ opioKolrLr u€ !o! prlioKo

i't 6111.'crK't olL/lltaid rodl'tla poits vL,vr. vr, ... v,, avriorolla. T6io

01 fepLK6q rdpoi6sj iir;.a6ri 01 ropox€S ro! (cr0rvbs dao oui( rc

le Ipd?ovi6to ed s ivar  A VL,  ArVr ,  ArVr  . . .  A"V.  ovr i6 !or to  Ka!  I  o iLkr l
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q = A Vr  +  A,Vr+ A lVr  - . . .  iA .V,

BtlJdLo 1ra qv npoKlLK't 3odplLotri rrl_( p.0o5o! Drriplolv ).cmop€psiq

(d!6vc. (!oppe_() 1ra [JdL0o9 loro€6!Idl_( F1)lixo!, aaoor66.rq Kh. K&!

r ivaL iDnoro ' tF6vot  I  6h .proo i (  ( ton) , !oq 1936) .
'Etd, )"oLnov rs Pdor rlv ltd0oilo arrlt !.rprrertra! or raporaq r{D!

llpopr!!d!o! dr't! ep.!!o'if.ut ncpLoli (IIiv. 2), oL 0iorLg rov oroioe

nivd{!t 2. Nlstpi6srq rapot{tv r0pop€Ulirov 6rrtv r€proXi ro(,ds

(1td.rq eadr'9 ,l).6nd a:{r[lta 6)

o 2
2 r l

)7 5 l 30 t l
0

l!:&9l4pLoq e7 9 l 3
l0 24 52
3 22 t2a

l l t7
0 0

Ioni 'o !  9? 0
0

!eftripBp'oq 97 0

io!.n!6!LBpro< 93 I

32
l l

t i

'98

134
l i

0
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I

l
\

6. ei.ptE bipopeupdta, 6.qv 
"epnli 

2bxtac, eoFoti xdlr,,,xiq,

5. YAPOTEOAOTIKE! 'YNOHKEX ITHN trEPIOXH EPEYNA'

Il.pdtttr4@ i 6'axepddt4'a 1.61sto1 n t6r6qto tov ftapopdtov

Kd1 olrllotr6!6v vo €fllparolv rrv dlnol rov Dlp(o! (rov p€lot6v

1svu6t€pa.) 610 F6ooo dudrv. To vsp6 n.I. propDiva p6er 610 tt6dol) ioD

@odiFatos o.ro.r(ijv ro! 6rproDplonv or lrKpol 4 fey6l,o! rdpol Kdr la

prv't il p€y6l,a evoriKevo ro! rporol€v(os, 6tX.. ar6 r! 16veot .ou €ire

to 'l6rpold i o omparlof6S (6r@g r.1. o! ordqopsg rpool6o€rg, 01

Vdppi.€S, ra KpoKol.orayi xl.r. nor ri6r ovopddort(av roKKCoo€B il
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nop.l6e1( otrrdrdpoi). Ll port ro! vspoi rLrop€i drdsd vo.riv€tor 610

Eoo! o!a't$oro_( p(lludv i 6€1p(is rrKoiLov r?.a no! o1rtrL('riortxdv

dsutepolev.irq, afl. tr.rd rrv drd0eol rov ottFdnouitv (t6ioroL

oxrFal'6!Loi 6ilaL k!pioq o' dr0paK!(oi, 6109 qolleol6).L0oL, Fnpldpd

d.r., di).d \o! n!plr€vei_., anog tpdlireq, oa16L1eoL Kn],. ro! rr0t

ovo$d60!(av po1u6d6l( ottuolLoFoi). t!s0d Kd oi npdrroL

onpol'orLoi (oL koKK6ijflq I rop63.Lq) orouq oroiolq to v€p6 K0€irdl

pcoa ora evijltKrvc no! rdld (av6vd atolv pL(pdq aL(o!d!dsr(,

o!o!do0rxav trL(por.p&roi (olr Kor' ovdl{I pr(plq nrpaloflttdt "/Ls1i

rXoD!  tL l rpr i rv  0 laordosor ,o)" id  6 !qt€oS nu(vd. !6r i ixsva Kal  oL

6.nrepo! (po1!1.b6.,q) olou6oefkdv !c(porepdroi (611 Ka! avdy(I

fela4'tq repdr6rrl(q) ?'dri dro!v o!vri0oq po1p6q (+LNpor€pdr6q,

!aKponepdrar:) Ei!a1 6!F0on{oi Kor repLoo6r€po srrerpLKoi, rlrtv {tfoq

azow n€pEt6F.vo rrali rt pori ro! vrport paod 06 d!ri! 1LS 6no

Kdrl opL.q n€lpolLdr.u! yivsraL (orri rp6no padrKd iLcaopsrlko, bnoq

snopoi Kd!.i! vo ouumpdver dn6 ra FilpL litpd efte06vla (toniroc,

1986) .

M6rpo r'tq nepar6qrag .iv(L o 6lvrcr.rolitq nepal6rlltdi k ,i o

o!vt€i.d.rs Iou Darcy. 'Oxo; eiic.rrtr o olvr.ico ts e!r6q atel

6Lso! , io€1q LT '  Kar  [o !n0e!  [ t rp ld ] t !  nr /scc,  cnhcc,  I  nc izcr ,  I

dlrcy. Iqv E!poroiFr orlJLlolpdqio lprr61!Lonoreiror o!v,t()oc to n/sec
'Evo 

z6rpo[d $. !€Id].o onvr€iootl nepa16lttoq rapoDord<e! prKpl

oxelLKC ovrlor(o't olrt pol rou vrpon 6Ld paoo! olrot Kdr 6tor p0 luKpll

olEflK'i DdpquiLri (iior npa B€ Lil€; ozs.r(d on(i'tsEq qoplio! silar

6uvdr0 vo erLrpttr€L ltctdil lo,(rirlrd po,tq 6ljielorq. To dvrierro

qKpLp.b! 6!FIJdivsr !r d!(l nt?popc no! napo!61.i<er pLKprt repcldrnta,
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ijrl. ro! ixr! !L(p6 o!!rted.i zepo!6il!d!: rdpoDoraqeL ueydrrt

oX&lKdr olriorir.or oq port loD vspo! Drd !aoo! auon Kdl fr€ l€ydil

orcrlKir !6pa!1,(il kiior (Kold olvcr€lo tro),ta; oTelLKd aaitins!

poprioD) €ivaL 0uvc16 vd entrp,jrar rtqd?.rt raxnqra poits 6ritertort(.

tllnrpaouot,(d' FtropoliFe va nonp€ lo1n6v 6rL r@ q pori 10!

\ 'pou \ 'o  .  -oou ! /o .  I  r  ,u .  aroq -  r i - to  4  r -pororr l  o  ,^ .  .uJ

i"L?6r€p€; ardjLe,e! on6 6r! 1w rt porl 6Ld !aoo! rv6! r€lp(ir[otos !L€

pLkpri nepdlorrlo. KaL aK6rrd 1r( !a er,ruxoDrs rl! iDLd ratnrlr0 porrq

6li0rorti dl(o!r,E lLl6reprq drii)"fl€q gE6a oe rirpolu !s r€?din

neporo tro ((L nrpLooolspor tEd( ae r,rpo!a ue urrp'i Epar6rrrq.
'E!or 

FE ut! avvoLd no! (vdrrrjZelKe rlo rirvo I nspat6rttd,

Di,iptoD! n.rp6!aIo ((aL olrIo.ropoi) nep!oo6r€po I Lly6repo n.pdrA,

udpleL u€ 67,io lo./1o !L'd ri,iprq KiLp6Kodrt 016 zelp6udra us froi!

ldt,rtio olvreiront n€paronltcq (6r).. s),irlrota n.pcrrd) lixpL

i€rp6uara irr noin lrl,iio olvreicolrj r€pot6rtrdq (noin rspcrit).

Ilcipoua npqrorLxn adrandparo [e qv o!orfpri dvvord rou opo!, 5l)..

ri4(Duc no! tt€l rLrtdevr{o olvIs).sorit n.po16rr1aS {k=0) ooivcr(i 6n

d€v lndpt., leon, itroc anoSeitl]r{s KaL r.,po!Lqr!(d, aK6[d (or

ld:L!0d! Ndr,tq roLoutra! kdro an6 Dr€pnLdoerc €ivaL iLdr€paro< qr6

atpLd. fl(p 6id aDldr 6poS elrddrq o!updrlrn SLaxpivoDtrr rc

nslp6[ala oe rper_c rdrtlopisg:

O ^ ,qnspar i .  6 lav atoD!  k  > l0 'mbec

O l -  r  od ld  o .o .  r ' , , .  0  \  "  n ,  - .

O .\dLcndp&ia 6rd! tzolv k < l0 rn,rsec.

H 6rdip€dl du,i €iv(L ouupdrrq rqL aleaip6itj otid 6iva1 ropino!

(doo !  I  o t roo <rr  or_ p.0 ^ /ooo o ro ,  / ' . r ro  o  1po{ . r /ouc io  4 , i
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tuppdiv8t ro),),6q 9op6s 6vd5 rspdr6E olrltotr6F6€ vo orocl€irol

crd o?,;.tl.o6daotc orp.irtdtq Be 6raqops.lKri ri€por6qra. Mropolp€

dr€ va €q8rdooltto oqorpiKd a! tr tit! o).),rlo!Iid tor olpoltdrov Kor

vo Pponu. pra (oeorprKri) rep016qta 6IL rrlv rcpcr6tjtrd rou

nopoooLd(sr dltt I u].)"l1,oui(id r(ov oipottdro! 0eoporjF6vl

(69a1ptK'i), oro orivo).6 tlg.

Iltv r€pinroon tro! 01 lpapptq polig oavar rap6t2,tl€g olrl

otpoort (op'<6viLa nEpo.6rra) Lod€r: E66 r !6pa!1.tKi rLioit i eivqL

i6u o€ 6l,c ra €mF6polq orprilFaro (o1.7).

trtjta 7. Poti iatA tit rpo€ tt< 6rp.i6.te orp@aryevoiq o6poaopid

H o),ui rapoloi avd povdoc trldrorjs 10! !6popop6o €o eivar:

Q=qL+q:+ +qi  . . r
6nou qL, q:, ..., q, = rdpoi(6s t(dv snrlapolg o.pop6tov.

Q = (H. l )k i

qr  = (h, .1)k l i ,  q,= (h, .1)k, i ,  . . . ,  q"  = (h" .1)k" i

Aro ILS tpeE u!r6! otda€rs rpo(6ai€t:

\2)

i (hrkr  +  h:k :  +  . . .  +  h"k" )  =  Hki  <r

k  
h i  k r  +hrk :  + . . .+h ik i

H
(4)
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H rc),sDrdio otaort o!ni rrdc iliver q (lltoltelrt ot LKri rapdiirti!

(opLq6vfla) r.por6!r1o no! ropo!ordE€l o !6!oaop6d! oporpLKd

o.opo1ilL€voq, os 6!!dprl6r rlr 1(! trEpt(aq r€potdilreq Kor rd rdlt tov

aii,cnciirtlov orpoFdrov.

5.1 Ytroiolro165 o!!.r:l.016! 6,!nspo.6itras, D0pclr,rFi_c

u7t ,Tr fd t I  rug hu '  xrdrKr lc  nupol tq  ?J ( r r f r i6r  ur  or r l  /  s (nvt .

v. lidor !o ndpordio ilLdlpauoa (tr 8) KCL i\ tlo ./€o!prt6.,q

(l r.rvl E.) unopo!rL.: vq !noLoli(o!lrc rc nopardv(, lTonsevd os €iric:

Kdrcprlv FtrIpri!€ 10 rdxoq x603 d/IlalLdBorij ro ort dDvdtrLq

topo(qpqo!!1. rov Ko06vd drd qlrotq lLr tvav dp10!{l an6 I l2

aldioyo rLo rrv otorod't ron. Knl]€ apL0!!6q ovtLororxri Kdl o. lvov

ouvtei.olt lLar€pdr6rlla_(. Er6{ d/ovrqc rtv dtdq (1) ppi6ko!pE rov

olvo].LKd 6Dvre;.c6q ijLdn.pd.6qrac lIS Kd()r r€(trpfonq or mhec.

O or!r.l.eo!rq !6ponLrktq s./o?rp6rlrqq T, 6iv€rd, ano q otdql

T=KH (5)  KaL lsrprdrdr  oe n l /sec.

Tt;.og I ad,K,t rqro1rt ijir.raL (n6 rov rtno: C = e/S, 6no!

Q= xapolit 6e m'rh, S= Er(tort oid0!Ll! (!rir0Ft i,w].rols -ySpooldrLKrl

ordo lL l )  or  m (a(  ro  C o€ mrrh

:trtud E.

i r

trtrEEEEEEEMME
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Irdroq (d)
l l 0,5 10"

z 2 l0 o,t  to 6

] 3 0,1 l0 '
2

5 6 0,5 l0{

T=KH = l0 rmhec.38m = 0,03Sm':hec

c=9= 2s^X =r.r, -',/
S (17 2.9)m

B. I€6rpqcI
o/o lrnFofldroi L n".".  r . j  I  n^ouo. l  <r., ,*,
ffi0,-ro'
ffi0., ro:
I  lApyr loo , r , rd ,6_q !  0 ,5  l0 '

ffio.sro'
ffio,iro'

Apa K=0.285 l0 rmhec

T= KH = 0.28sm/sec.4Om = 0,01l4mr^ec

c q= era =).8n'z, /
s (r? 5)n

A01o 6),lervr't€ oro(ic€iov rt eqdloyl o!ltr€pdottiirov silar aSnva{.

s.1.1 Plo l ro.rKd at

An6 ra profile tot

tt€tcPoivo!Fe dviiolpoqo

ro pado ao! 0rol,o?iorlK€,

6€ rolo r07"ap6 t6.po}o
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2Z

!{l.oy€i !o rilS Kdo€ 1€.nrpit6lq p€ F6oq ro 6d}poltpo (t,(.8). t1it

vai(€La cr6 io Fro),io (I€uKi Y6poye(dl.o11s) (>o{Ircr. 1986),

dpqK.nDiqouLc !o  E i rpuud rL ro  av{qor to  evFpyo !ou t ropnicq mr.

To pD8lro Ki oro0€|a.c lro].oyiqolrar !e 06ot tov dro

R = EAhn", 610! E= epllo66v qq l€Kdvlg, Ah= 6laeop& oi60Ftg

€nepppiox-Mcio! (niv.3) Kdr mr -€r€p1d nop1D6e9.

To puotlorr(d aro06po.o yro qv A ys(btprtot eilar;

= 4LKm': . (3674,2382)m.0,2 -  41.r06n1.1292m.0,2 = i0,59 106m1

- 4r  . r06n'z.G67 4-2382)m.0,  l5 = ?,95.106n3

Apc: wR = WR^ + wR" /2 = 9.27 l06mr

IivaKag 3. x.&SF t !r6.r€ron !6po9op6d oroDq ral.oponq

.€rdp.oIsveiq alttpatrdto0q o!1 I.x6vq :!x6og voFon XoIx16rt(liq

4,53
2 4,82 5,69
l 2, t0 1,65

1,.r0 3,12
5 t ,68 l , l 5

6 I ,42
2.25 1,22 2,1)

8 t , l t 2,01
t ,98 3,16

5.1.2 M6vrFa oro0trora

Me rov i6Lo rp6ro Ko! Kparl0wae 10 €vept6 tropd)6€( ora0€p6

1)no].o7l<o!lte to lt6vtpo ono06!oro. Me PddI tor rtro: w, = 511..,

dro! E: cFpoiov ],€xdqs, H: trd1og l8poq6pov (or m.: ev€p16 roplD6e(.
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w,,^  = 4 l  lo 'n :  x  38m x 0,2 =.111,6 l06n:

we" =,11l06nrr  x 4 l ]n x 0, l5 . .  246 l06mr

we = w/ + wps /2 = 278.3 106m']

l44€pgsllStq To anolile6lLd rov p!0u1o1{6v aroo€gdrov WR, ro!

dloolk.$ovr p.ldE! av6reprts Kal rdr(i)r.ptg ortoFlq KoL p!0ri(o!v

qv ndpot't ro! rrydv, €ivdr lrdloront ro. A.! €iv( olcerpd dr6 610g

o. iroq (aL I ij{aknFsvorr rols dilaL nepiro! 50%-60% cr6 tv tLaorr
(rti. Ta lLbvLrto aro0egord w, €ivdr iLero(n lou lnopdl]po! KCr uts

eldlrorrq €trid,dq 0160lrtq Kdl 6cv np6n€L vo .fivfluL \orcvctroorl aao

aua 1,a!i axcL rrp'p(iiolrLx€q €alnr.no.'q. B6B(1d I eqalolrt

our rLpdo lq_,v6 \  ' vu  \u \u  r / .oJL.  / : . / r t ro ro ' t .  , l

5.1 Y0u.rKi ano06!dra r.$(6vIg

H FerLorr aoo6.lta vepo,i no! .ivq! 0u0aoL!,1 or [La

!0po1€oioylKrr i€Kijlvf rde 6i,r tI 6Ldprela roD tp6!o!, aEpropi'(eroL

dnd.o 6!var6 FLd0€pn dnorslddrcrd ro! lLropri va trpo(?,10olv Fo ot!

Dtrspdlrlrlor. ADr6 d/ oo! (rrort).sopo v( rtvlpoverlowdr 016

d'o9opoD( €pewrrig DLdqoprlrNr:S ,vlotcq lld lt! or6aoorl ri rdpori

(yield) lLLoq i€Kifitq.

T l  6€(orr ia  loD 60 or fv  dr r ) .oooEovrKr t  oro] . roypdqiq, i IE

3r'tporroEL rt ewoLo rrtg do9diong an68ools '{',safe yield") (dr orrv
'/oiloqovrl I tvvord rov DKu€lallsnoLsov anoor&to! ("rescrves

ixp lo i rab les") .  f t l  DeKar l io  !o !  ?0 Ka€rp lD0,L(r ,  Kuro repLnrooi t ,

Kdooproudvl alvo,( on66o6rtq )i naporrtq. H aoacLlg an6doot Oodd,

lete), ioD DpioK.rqL cK6fo oe lpridrt oq drsoui pL0rLorpoqid. eivar n

22/5/2009 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



F
I

oo6rtro to1) !r6ysLo! vspon ror tnopei va orollqoei ar6 pro ).sr,ivil,

(dpig vo npo\^teonv ovcr,o iFnta cror€laoFora , r r ;o l  ddoplS o.

)!(ovorrK,i drarop€lF€vo Piorl dvI)"tots, Dropd0prorl dlE rot6rtraq

o! v€pon Kx.r.). H roo6rrc dDii aoo !rop€( rs aro)"rta6si,

dptopi(€rar orr F€oI stitdto alan)"lipool qg ].e(dvls_ Ersrili 6poq

t0 o!€idp).rltrt noo6qio 6rc066Lpo1) v€pori, tro! vo e€aprL€iat F6vo

dn6 r{q 9!orKE! nry6g repoii xor lrc €r61Kri Koiovoltli t(,)v nl1o6r6v

savaL oioLl€lo6rbs lopi! !6tlto (Todd, 1980), an6 !6po].o?rq otrolrt il

twoLottq "ooed).ong aa66o6rt!.i Kor6 rd flo 7ldvoj 6ler rX.6o! n6\yer va

str,or "Kardvoili". To i6Lo olppoiver Kar pe ro rol,ILK6 6po

"tKF€tau.€iollto ano06pdro' (Castany,l963) no! €ivor dtr6ppolo rov

dr6ryrov lIS :oprstrFt€ trol.rig (Bogomolov et a1. 1962, plolnikof et

^t. t962).

To eKF€.ai.Le'Jorpo droe6}oia, €ivar I ro66qro vspon ro!

ovrcrott€i oia 'pu0p1o.rk6 0tro06pdt0', q€ eKeivq 6l],06ri roD

n€pr.apBdvowor a!6peoo oq \yll61€pr1 Kcr laplX6r€pt ndopl tcdo€

!6po)"o?rKon 1p6vo!, Kdr os ().dotto .o! i'-r€o)"oyLK.nv o-o0eF6.or,,,

oK8ivr0r 6rl),o6ri aor r€prl"aF0dvoftar Kriro cr6 q raFr?,6r€fl ord8frt

tou u5poLo11(oi 1p6ro! r!6xpr rov moFdva io! u6po96po! opi(owo

Pr.9).
OL Mandel-Shiftan (1981) 5loKpivol)v m aro0apo.o lo! uft61€rou

o) Anoeducra sv€oyort oroonKrlorc (Reserves in live storage), ro oroid

e€avtLotrlar (cror€trnovia0 ps qror( orpi.rtrol xa! Fropoiv vo

ltoltqeotv p€ ,iv!].rq. rev1R6, ra cfro06rroro a!t6 r'€v€oy,i'- rd
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oroia avr!6ro,torlv olo 'o!lJtrLoflKo" ano06parc t! rd.ir(ris trolrr!,

sivdL e(.iv{i noD 0pio(o!ra1 \trt).drepd 016 ro orur€io q!or(ilg

rKa6pi 'o t !  ( l t . l0 ) .  : ro !< ropdKno! !  ! i lpoq6poDq ord "cvrp ln"

dro0tlrsrq av'iK 10 1l!K6 vrp6 ro! r.p,].cpjlnvclaL alirusdo 6il

6'€n!ad!!€ta (aL rt 6rt0!,rl rrlq 0dXcooa!.

(p)

ttrita 9. An.qtla Dx6r.ta\ r.pol)
(d) d. €iEnqqa L'tloentu dto
u6poio./rxn lzo€, (p) 6c dd,epa
Ddpoqnpa 6ro 1tt6o Ddpo)o7tkn lroE
Kat (/) 6e apthtd ofu'oqttpo
(cAsT/1Nr,1968).

I"= rate60bvort, R. = pD0tlt6ttxA axoeltara, 4= lir4td dno4isan, Rp
'otrtttka anooilata, 1 = .xtair.ta D'zotpdpoD, t+= letdP 'j dt. ri$rt.,
m,- trtp./i noti6eE, S= dtvadtori. axo04reDakdrttada.
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P) Aro66uara vsKon( droonKsl,onc (Reserves in dead storase), eavar

.krila ro1) 0pioKovraL 1oplX.6t€po otr6 ro or]|Leio ql)or(rts €Kq6ptLoIS

(tI.l0). Td oroodltora a!16 Fropon! vo orobtqoorjv !€,ivrl.Iol tt6vo,

cao! €qav.l"rQortv tc r'.v€pyd" aro06ttcra. Ta "v€!oli" aro06lLara

n6ymg 6€v rp6er va 0€opoivlor ocv "otdorro v€p6".

v.,.t
E,

t0.

T

htJll.'

1) Tonxd droe6uara (Local Reserves), sivar elrsiva ro! r 6vr?,toi rols

6lptoDp./6i rov (6vo Ka!6dodlg, (ovrd d€ pla i r€proo6rep€€

lrolptioe$ no! or).o1r!ror. Ev6€r6p€va 6),0r o! K(i)vor (0!6ftoots,

oKopBdpdvor o€ 67,1 tltv atc.aol to! rj6poe6po!, €Eavl).ofv

(ocw€toDv) flt ilra 'i qv durt I Kar rq 610 ]lpoovoe€pesio€€

KortloPie€ 0ro0eF6tov

6) Atro0,uoia un ovtloro€rrnc oroonK€lonc (Reserves in irreversible

storage). Andrrol)! or0 rtt[olvert(Kd nrrp(irFa.a_ H dvilrlor] v€poi an'

dord o6lt€1 oe !l ovrLotp.filt (p6v!!t) d1)grnKvooil Kd1 .K6ioer ro!

vspo! an6 ra 6!iKeva. H 6!€plooia o! toSttsi oe Ko8i(Ioil ro1)

l8poq6poD rar olrv,i orrtv rataolpoqi ntg ro,6rrtlos ro! vepo!, t61o
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aldFqlq to1) Dr6lrtou v€pon p€ ouyy6vllc6 v€p6 noo npotpxeftr Mb at

?L€r!6roKKd otp6llqra.

lvlLa dILI li'ovit oro! rop6a rrls rdqLv6Ftorlq iov atro06tdtov

oivqr I  s i r ig (A.S.C.E. l9?2,  Domenico l972,Todd 1980):

r) "8€ooiErun" dE66odn (Domenico, 1968).

Eiiv liv€raL on6l,t\fl laE€rc! !€poi reyo),nr€prt dr6 tov €pr1"o!troF6,

dr€ rl roo6tro ro! avrlsilor ).e.r€icL .s€opn€rrr dr66oot. (nining

yield). H an6Sool 6pog alnl reX.lKd o6ry€i artv e€dvrrltot ro!

dpog6po! i trtg Dbpo1€oxotrnie ),€Krivts. H e€6plh roD !tr6.r€roo

wpon od'i-rrto€ ottv Kotadrpop)i roiv rSpoq6po! opr(dvlov ontv

App).LKri r€6td6a. nap6lo lelov6s 6 I r6aa 11te sq6pD6ts ro! veport

o€opsitaL 611 no).n ),oILKt !trdplorv enlrsrpiltcra tla .o avriosro.ot

ljtdpuoroL fl19 r66oE a])Iilq (Sasman-Schicht, l9l8) roppi(or.al 6n io

orootK8uf6vo oiolg !6poq6po!9 v€p6 6€v al(€r o€ia sK.6q av

IptdruonoL€iral K01 loiro d]"I6snDL tro fi! Erp6g Epro,(aq (tqipc,

AOnl KIa.). oro! to rtr6rsro v€p6 €ivor r $6q 3rq06orFr ritrli !€pon

mL orouo'lror€ ovdno€t rov !r61ot0iv v€p.ijv otror€lei ofllv rpdln
'€€6p!at" tov droo€ll(irov lr6reroD v€pot. To paolK6 rp6p)"tua orlv

repirool alii eilsr rt ooorl Sureiprot, d,or€ Fo(i pe qv rpoorooia

roD vspol) I €<ovrlrtdr va tav€r io op.r6repo 6!vor6v, 6tx.d61i reid ar6

pspLK6q ieKoedee lrdlpr lt€prKons ai/iv€q.

p) ̂ loodc or66o6n ("Perennial Yield").

EivaL I roo6rlro v€pon ro! propei vd ovrlei.ar Kao' 6l,t tI oLdpKera

roD r6poXoyLKolt lp6ro!, kdlo 016 Kooopropdveq ],€rro!p.r1K6q @v0iK6q
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Iopt  np6Kiror t  drer ,€npr lov dnor€ leofdto!  6roq ( todd 1980.  Mann

ipoo&Dlrx'i usioo't loD Dld Kon r6po!,

-61Jo lp , ioo / ror .vo ,  I  uvo v l r t r  dvor ' r  ' to r l ! .

- lnopdouro't qS tror6iwa! ro! vrpo!.

. 6r!,Loupri, vorLLK(i,! rpollLrrdrrov,

. Kooi(!df ro! e6dgo!q dn6 flt! nr.lol ordl]lLfq orour !Spoadpo!g.

OnoLdorrror. (nOirvr lrla).rirspl dio il 6LdpKri an66oorl

0ropr( rd lodv "uEpdt !1 l ' td l  ( "overdra i t ' ) .  I  oaoi (  6rcv o!v€Ziqsror  0o

npoKalio.L ortravlLKdq apvrlLKic srlnr.bo€Lq rd!!o drtq nep,tJa;,].ovr!Ktq,

(olvov1Ka. (d1 o,(o!o!l,(d. 6!v0ri{rc.

To oi,tF( l1(() 8.i?sr orrlrorLKd uLa D6pol.oLo-frK,i leKdvr,

dtro! I and)"r\l,l !n61€Lo! vspon !troieirero, rrq 6,opntq ar60oors. :

dDit 1't! nepiftoo't ,vd Fapoq lrg oDoLKng ovdriiipool6 ldlrr(il oe

!n6./6Lo €Kpoit. To oiipc ll(b) 0€i1v., ntv r€pinrool pLa! stdtrcfltq,

dLqpKrrs qrnitoo'tq bno! oL ciorf\/€LS di!dL ioec Fe rrv avdrLrtpoot

(i)o!o v0 ur ldvrrcL ur61E1o vcpd.

B t l . '  .Bo  .  . .  q  n  . . r t roo4 tDt t . "aP" " -4 t t | . t ,

ll usroflai.idB€!'t dLdp.ir A16loor olv(61dre, orl!.q(pFo./ri 6no

6,n9optntrov nopol(i'v dlritdrts. H dpzLxri ndpoT.rt :snepvd !I ALdpKrl

Ardooort Ke, rpoko).ei 610L pro Kdroo rtaoor rrlq o.dolrf9 orov

16 oro  o .  \u r  uvrLqdn nooLr '  r 'oo  r ' roJr t i .o  ooro ;  r -p , I

orltroDpyic cv€n,eistrov dnortrj€ouirov llpdtrdrL I ri61(ror roD

dro0rtKsDl,.!or v.ipo! eia!16v€r rj urt6evi(€L !r! !ndysEg ar6LsrEi.

(00d_c (aL fls ordrl€€6 g6lt 6Ld3r(aoia rrt; s(dirlrdooLonori!, on6 rlq

rsplol;,< 611( oroies I o1d0[! roD !5poa6po! l]pioK.rqr !'r,rid. Orcv I

22/5/2009 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



oid€Frt ro'i !5poq6po! Korapst o€ 6vc rpord0oproF6vo Pd!0o6, .6t€ r'l

napon ,irtltdlg p€r6vatat, 60r€ !a e€rooosi !e q AupKrl A-66oort.

To ctro l r i "oFa cncL va 61t-roupyneci  'doppor ia dvdt t .6a d!rg c,dpodg

(ar e(po6! oq L€1(,ivrt. An6 rlv d),)"rl F€ptd I 6l!ro!p.rio ekn8€poD

ffioelK€! Koi I6poD 6iv6L rl 6lvdt6rtto 'trd p€ldlnt.po €pn].orrtop6

tor ot€rat qq ArapKriq An66oors (xr. L 1c ) .

E&eoE -Eru

E d * t , " ! ! { E

ttita 11. txlparrrtt 'td/pdptd noa dxcttori(.i a4 6ri6,t toD
d"oottreDpavoo eepoi de o'po96po, ya tpia 6rddn adzrD;4q k)
dettnro<I rirpitp4 a"6 t4 6tdpx4 a 6od4, (b) ddt1o.4 ,tapnia

di66oor, (c) aDlqpttvtl 6rapx,iq dnd6o6t (Pete*, 1972 axtt Todtl, 1980).
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A2) Mirrcn 7'apKi. Ari|tann (Matrarn ParrckiuL Yiel.:l)

H u611dfit dLap(ig An6Soon 1ro vo 6r1r.ut0ci zponro€6r., qv

0vdnluqr 610 !;/,610 hvar6 pd€!d ro! .saio!ilolLon trcL o !6pop6po9

rpara vd uroolci il'dX.ip16l oq! [Lo €v6rlrd. !1o1. I dnore),.o!ta1L(ri

(dL o,KovoprKri ropaloyrt v.pou rponno€ar.r 6!r I d!!r)"Iort, rt €Lddro11l

xdL aLolot,it ror !€por yivowal f. rirolo tp6uo. (lols !a earr.lxoci rl

urlLoloror]tLevt cn67,l\rl !€po]j, rr lov r1o oL(ovo!!K6 tpono, KaL

liopi! ovuL0tnf.a ororr).,o!!dra. Edv qrr r.EKdvrt. €(r6q an6 Dr6yera,

lraptoDv (aL 0nup(v€rdKir vep{t 0o rp6n€r rd riverdr d!!6!doravr

tprio,t roDq nou ndpareL lr.lai,iiopt andifvr Kar rro orKovollLKd oro.l

psuovo{a!t ovdreirt ro! 6io rrtl.i)v !.po\j. Ta opra o1)Iiq qq

olvlloou,vrc droX€ipLorr! .].trlovtdr drd rrv LKovdrlro orodyolriq (ar

lLavopis repo!, ra0('09 €ridlq kaL ond rI ,tLooaoLul croort(,] 1r( !o

onL9oleLoro (cL !ro./eLo v€p6 (Todd, l9s0).

y) ndodreldtrdv\ u66o6n (Sustained yietd).

H napairrc$dvl c.n65oot €i!d, o !!(pdropoq p!0loc cr6i.l,r,rq !16./€10!

vrpol eva! nriio! DDpore(oIprt6.0! o. di].oDplororjq !6poq6pon_c, ro!

!'4opsi vc dulqprilar ai6 rrv snLqdveLdKri anoppoit sr rrv otroid

dDv6d€ioL !6pdDi1(ri, dvrldprrtc ono n! usrapo;.aq rrq !€L€!rui(t(. M€

d7.2.o l.d11o eraoapsrcl 6ro!q !6poqdpoD! rov aiio!ll,oKi)v onoe6d.ov,

non 0pioKovrar ldrLrr,drspa dr6 rrv Koilt i6)r rorapd)v (watcf cou6e

rquifeG (ard: Thonas, l95l). FI rdpaterdlivrt dn66oor 6Ev siv(l rLLd

Ko0opldtdvt noo6llta nn61.!o! vspon a(6pt Kdl dv d€v lrdplorv a

. .4v on _. : ; .o  o , ro i .  J roo.  i  5"  \ (  0 .  ' .  0  r  od.  ro  t r ! rpo rou

snqTolLKon esrt"ourLoro! !5polEorpri6€ov. no! Ditpopaots!olv r!c
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noldl€S 1t norauorerpopp66€t€ oao06o€rs €v6S !Spopsnpdtog. H

topL€lKil i€rog tlolil 6LcKpivs! r6vt€ Kdtllopl€g orooepdruv !r6.t€ro1)

6) B6Inorn Atr65oon (Opr imal  Yic ld) .

O Dometrico (1972), oro6el6Fevos tov 6po qq ooqolots or66ootg ocv

t!.yolo, all6 onoppinrovroq rq As065o!q DroloyLopo\i tllj lrporeiver

qv p€l.trdroroiitoit drl 6nl€ip1ot roe ln6?€L(ov v€p(Dv oov t6poq qq

olo(trlpoltdvrs 5ol€ipLotq rou @onlpo.o€ "€nrqqv€roKd-!fr6ysta

vepdr'fLds r€pLoriq. E ooolKi apl1i rl0 iov Dro?,o.rtoF6 rrs Faltrodtq

:o,I66oott€ ,1r06rl,er (av6v€r l€r1or,pyi€S !o! olorrtFdrog r,rolouq, 6ore

o!t6 va r€Ltolp, €i F€ tov p6x.t6ro rp6ro. Or (av6v€e olroi l6rroDpyiag

.nep altFdvolv do Kdr orKovofLKons rar Korlovlr(oie or6rorg rr€

orot6l€old vo €yKato),eh€lal1 ooqu),rtg ar66oot, ro! ottpiqeror olrq

q,'rol(ae !6vo rapolt€rpoDq '*opoa6-3Kpoa€" 610 oliorturo, or oroieg

6!os Fstdpd!].ilovtd1 6to! 1p6ro, 6,!oq I ooqol"ris ar66oq. To rprlipro

S paitrsrlq dr66ool9, oKore( rLa 6trt! LKovofloitoit rov do rrivo

KorvovrroolKolof rKor olo)(cDv,

H p€T,rLororoirtoil ort 6ul€iploit l(Dv lno.r€iov v€p6v, €rrayFavll

oro €!p'j16po rld(oro qq F€Lno.onoitortq.o! apolpal$a oFolij

ol€lLaopoi (or 6ro'(€iprol9 ro! @o.riparoq'€arpav€roK,i-lnE6La

wpd" caor.€i opoo?,o1r(6q ono96o€lq roD orviordvtar o€l

Ko6txonoirq lov 6!vcr6v €vdl,IoK.1r6v Lioaoiv.

Ka8optop6 rov olveEr.i)v ro1) o1)!6rd1€iar K60€ €volldKflKli lnq.

tllKptlrnl aqlo?,4lort, Iov nio ncvo olver€t(nv dr6 .rv 6rovt nls

FelLdloroirtolg trlq oq6l€rag, rl oaoia kar a!-il adorEl.€i ftq
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oEaputI6eI lrerol]xrd.o! olodtFcros.

t,jltaova !€ ro! Buras (1966), 0o rp6r€L o lrenouvog yra ro

ql'iro 5'q€iploilq v0 €trJ,6Eer:

- Trv €varloKtrKi l.nq rolJ 0o €r,orrororotGi tr 6doraorl (oro

Iop6polo (01 oq trordrrtra) avdFeoa oro! €prlo1)nop6 (eDdrK6)

- Tt! €Kloor Katd trtv oroia 0d aram1)x0€i 10 orlo-itFd tov l)6arrx6v

r6pov Kcr lov paelL6 €qurlpdqorq r0)v ararqo€ov.

- Tov ipono l"€rroDpyidg to! oolliparo! d'or€ va €flt€Weoi! ge rot

teX.,it€po tpono oL rpoKooopoFavor 1i pra qerpd rpoKoooptoFavorv

5.3 Y6poio1lk6 roo(nyrc ),exdytts
'EvaS dErooq KiKloe .o! v€poi 6ro.rpdqetar oq q{ot Ka81DS ant6

ltetonl6d au6 r65io o€ re6io sraralopFdvovrag oDv€,(.ng qv l(il,toi

rov aDdl F6o0 6tov lp6vo.

O Ki(l.o! oui6g F€Ietdrol r6roirEpo on6 qv Errqov€Laroi

Y6po1,olia ttv nLottrrt 5l1"a5i Ek€ivit ro1) p€],erd ro v€p6 ar6 dt

otLll!'i ro! 10 i€l€lrcio 90d!€1 srlv er!e(.v*a .16 ./tg p€ orou6iEor€

Iropgii: pporl, i(r6vl 8pooLd r?n..tv(Dorit olo onvo].6 tols oov
J'alpooqatprKri KoraKpilpviopalori ri drld! "Karar<plFviotroto",

oDFpol.r(6tEvo fe ro.rpdplto P.

To v.od )oudv qodvovrac ornv crrodv.ra L4q yrs ocr

' i i \a lorpnuvioudrci r  : tc .  rs s\o lou€, tof l  .pdg bpopou!:

,1. Na 6tof€pdo€r qv entgdv€La tov e6dqolq Kor vd Kar6l0fl no

lJdldqos, otouq 1lft6?€Lolg !6poq6polq opiEovres, rposflolp€vo oro
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ndre'o v€p6. H noo6.tia al)tli oDvrord rlv Kdreioblo! l Mtrop€i,

leot Kdvsr 6!0 lr6yerc EpoFol.6tro, vd €rav6t6st do ooc idr€oa 016

onoro ,(povo roportovtq 6.0 Dfr66a9o9, ror, Fs ro u6po.ypcqrl(6

a6@tuo vd oSrrrt0€i @rt 0d?,a6oo 016 6no! €nave€cilti(stdl ylo va

ftavdl.dp€L rov Knk],o.

2. No pcno€r enrqcv€o(d Kor trqpa).aFpa'6pevo dr6

0iKUo (ra roldpu oldtiuoia) vd eKruo€i i€),1X6

ddvra oe Lilivll). A!t]i }.orr6v tl noo6rlrd zou paer

dl.r(d ,ivsrcL orl odl.addd @vrofli Iltv erlqaleuKri

9uolKd Ka' a!{ Fnopei re},rKc va €rovs€a.froiei Kar v0 €ro!a}.0€r otnv
,orp6oqa'po otr6 onor 6o etrolo}.dp€L tov KnK?,o.

3. Na Etrcve€olprolsi 0116 llv €flqdren ro! €6dqo!g, otr6,Iv

E tqdraa ro! r6porpaqrKon o1)oflit1o.oq, 016 ro ur€6oqor ri

.6urv€lorei dr6 io ql)ld rou ro sv.).onv on6 io Dr,Aaqos.

Aort I roooqio ouvLord itv s€&.rror6ranoil E, no! erov6pt€lar

oqv o.g6oqarpd lu ya oDvExaoel iov r!k?,o.

Atr6 i0 do ndvo 6louue ),oLr6v:

P=I+R+E ( l )

H aopdrdvo o16ot ororsX.et rtv €6io(,)ort 10! !6po).oyLKoi

'oo(lliou rou €ivdr ropoKrtprollnt os rdoe reploxri KaL aoo Kaeopic€L

qv ladtivl orKororia its 'lepro iq Gon)"Los, f.).

Td oloq8io qe {t) rou ro }.61r€ Kal piioeE too rbpoX.olrKon

roo(nliolr propon! vo eKqpamonv o€ 6yKo (n3). os nvog vspon_ppor1iq,

(mn) KoL cK6so o€ d!w€1€ot6q 5lro6i o€ noooot6 orq rpo€ ia

To ' r5polo, , rd roo(! , ro orus q\dI !0I€. .Kapdol l rc /€ roD6
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tropqovt€S P,I,R,E no! 0tio,lo'9ivowar qlotKd o€ npo,FdlK€s

Kordddlo€L€, o).Ili Kcl dLS aroLcto8 gqq Y6po1eol.oyid€ ro! er6taqdpetol

$Ldi.€pa ylo lov trop,i?owa I, o onoios Fnop€i vo rapalerqe€i oE

Itaqop€tLK'l EKepaot.or !6po).oy1Kon roo(qior svoroioirevoq !€ d),lov.

I ro r r  6 oqoo€r '<n €\opoor l  rou utropo0FF \a o(calo i t rc '

i. Edv 6cv DrdpI€L tEtepoX.'i dw rov cao0€pdrov W, r6.e ra (60e

lcKovr aropporis lroponre vd €roDrtE ra cqiE dro'Zcio (qdders):

- Ttv o?,'K1i oroppoil Q tro! 0s nepLdlet.tv R |(or ltv lR roD eivdr

io tt6yLoro u€pog q9 I Kor roD trEopsi aoootLrd 101.16€ qop6€ !a

t1t! fipoo€yti(s, (l-lR) ksl dlor ofilv np6€rl va FtroponF€ va

\2)

F6lLg !t c|t3hr6o 016 tlv

6€X8ori!t€ rttv oreot:

Q=R+I

ro! 0a an6xer €xd o10 ri 601()

- TI 6ra9op6 P-Q=D (6no! D: 6?,?,€rrr!tc caopporis) ror

ovlaroKpivsrar o 9 oxtK€g oBnl.etss !€po1t aa6llv €E6rr{ol KOr.Iv

6uavoli Katd olloro8lmi€ rp6ro Kar 016 oroLa6iror€ qfot Kol av

olv€ploav ott eeopontt8q kxdrl kor ro! 6nos €i6oF€ oL ar(irl€€g

o1)Iag ouvLololv io 6).1"6qtuo oroppolis. Av 6e1eo1ip€ olr lot(ner I (2)

€oto KaL apoo€ytLottKii, 16r€ 0o ropl8L, sriolq 6oto Kol

4po63yy1onKaj I oreorl:

D=E (3)

lrtv r€pirrooil or)1i ro !8pololLKd roo(ntro uropei !o €Kqpaorei

P=Q+E (4)

'H ov 6ev tod€' r (2), 16r€ 0c drolpe or@o6iroiE Kd! ov drppoivel:
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P=Q+D

(6)

(7)

H 6taol (a) (ar I nrc le!1t(lt, I (5), €ivor I KdeE $ia tors d],h

uopei EKqpcorts roD D6poloyrKon roo(1)ylol) oritv otroio €€eid(€ior

to !el.1t6 anordl€spa: role! noo6.rr€g vepon erovtl,0dv dr6 qv

l€Krivt ofltv ortt6oqcrpa Kot noteq dr6pp€1)oov an6 owlv oq rorilu

av€qdpqta oa6 rov 6p6po no! rporyonF€vo cKoloneloo! o1r€ 6110

r€prrt.td€rs (Kol ./rd rtv €carplolt lcor 1ro rtv croppori). 01

e(epdoarq o1)1€e, (4) (or (5), no! siva! calondtepsq qq 6lep€ivlor

lLari €Iorv 7!r?6r€po!S rop,itovteq, 6ev 6ivolv 6),0!S rolg 6p6Fo!g

,ro1) Prop€i va ar(oxol)o€i10 v€p6.

ii. Av lrdprsr BEtapolrt dw.o! cao0€Idtov w. r6re rl (5) ypdlqercL F€

rlt lorrroteprt ropq'] rrt6:

P=Q+D+dw

kol otrv tr€pin.oor ro! 1ollet 4 (3):

P=Q+E+dw

r,a p,a oerpd op(erdv €!6v rpoftLKd! A€v urdploliv rcord fdao

6po €iloLa ltsrdpoif dw.ov dro0erdrov w. Eivcr 6rtld6ri dw-0 (lloli

ic strtord +dw (a1-dw 00po(6!t€va r1,rl6!i(o!! ouvrtoos ro 0 ur6 tov

6po 'irr I KdrcvnLoort Eivat o.co€pil ri op€),rli€a ?!d rc ur6vrt te.raol).

Avtiee.a ln p€pov(Dpavo fq lrop€i va €ivor dw*o.

TCIog 6roq avdq6potKs I olvlodot€prl Fopqli 6rqpaolr lox

l8porolKon roo<])?io! Kdr o!.'i ror €v6uq6p€L Npiog tlv

Y8poleolo?ia €ivo aldl ro! 6tu€1ar an6 qv o,(ridr (l). A16 1a no

z6vo dltog qdvIKE 6tr.o Looqnllo pnopEi vo EKepdor€i lcar !e 6 ,e9

pop96q, oILq onoi€q oDvsv(irvovror it 6rolopi(ov.aL oproF6v€g qdoelg,

01],. opro!6vor 6p6loL ro1)q oroiolq oKoiolgsi to v€p6 dtl prior.
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Ynoloyrap6q Y6polotr{on 160qllio! Fe

Thotnthwai te  & M! thcr  1955.

'XP=P=420,2mn

' i==

a=0.49239+ 179?10rt -7.71 l0?I '?+675 r04r  =

= 0,49239 + 1,289 -  0,003989096 + 0,251 = 2.028

E^ = 16(10 T/ l ) '  E  ̂ =n8. .

n:o lvrd€ol ig 6 'dpedotq .1q E^ ro!  L idp16.o,  a^6

a) Me o€ixrq e0oarkiq Dypacia< (AEY) 100

M N

6
t
a
N
Ed

F
6ev

h

tEa
?=Q+E
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0) Me 6ei(q E6agrxr is !ypaoids (AEY) 80.

P=Q+E

opostrpoKnmet6rL:  Q +E>P

toln€odoaorsr Or ropondvo r)rololrofoi 6ei1volv 6?,I€!Vit orrellDv

otorleiov Trd oovsil:6felo !opolo,r'.,i dq xar 6€v Froponv vd F.lolv

sodd olJrncp'j:oFaro. H 0EpttoKpdoio (T) rpo6pr€.or on6 rov FCoo

6po 611 Xp6vo! ard to 1970 pdxpr ro 1975. To otoryeio a1jrd

napalopilortK0v ond lov K. II€wa, loD roFijd Meteopo].o.riae (IIiv.4).

To Flvroio n'{os ppo/tq (P) 1)aoxoliorrtK€ pe pnot lolls 3

ppolop€rpr(ong ordoFong, t!Ktdg, fllpoqolaKio! Kot Ilop0ev6va,

( I i v .5 )  oL  € f6cLq rdv  o^o id \  id  vovrqr  o ro  o i ( . .2 .

fldpaqpoirt€ troq o! 0polort.io€rg civar op(e16 r€proproF€v€€

mi oe orv6lcoF6 F6 1'9 !,fildq ospto{paoieg rtg reprolig 61o!fe

auh!6vrt €t6iFrot, r5i0)9 roD€ Ko?,oKdlprro1iq piv€q, Ko! yvopiEovrdq

6!t otl'tv r€ptort rpotFdtolololiwar avoponol€vcig rapepFdo€re

(6p6e!oit, Krllolpoqio), 6ev proportv vo sFlo!flo.o1iv oL u8poq6por

(cl p€ qv rdpo5o lov Xp6vov uopdeFi(orsr I nor6irra rou vspon Kd1

n€Propi(owa! ra croe6Fc.a.o!9.
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I  .  r .L :  J0  . l  t
i l r  ( r2. i0+e66+1.5r-11!+r,qt!L5j l t ! r ! !
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. \" t ,

zlfpe 12. @t6dq ppoppttp@t toD I.ME 614 l.po6t4oo ,t,@rtd,
voPott xdltt6kie.
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6. TIOIOTIKII TY'TA'H NEPOY

frd rl p€],iil dtq

gpedtrou r6pogopdo l tg

aDorKolftlkrtE onoraor]q ro! !r6ye1o!

tpdlr,dxorolllotKov 6*1pa.o1.1\,i€q vepoi o€ €waa lopoorlpeio ro

tort€popro ro! 6.oD€ 1998 u rov qwiotorlo to! 1999.

tlvoX.tKd rdpor(cv 18 6si.rrota v€po,i .a oroio €qetdoetKar dld

Xtp€io .oo lrME xor 6lwdv rrivo atr6 350 quolronllkoi

npooorcptdtloi. Ezrrt!6ov rpoyFotorontQrl(ov artv i,roropo kor

tpoodroplopoi o?o?rF6rltds (or ,,opior (ErK.l), or oroior 6ev

topotodqovrqr ortv 8pldaid, 16?(D ro! 6tl 6ev rapolar6(olv

dugopoao,rioerq 016 oDraq ro! rtprk6v.

Etkiea I. fra,gpta piq|a4 t6tt@e BapioD aex4tA6ttqE 7Erd,4E EDktdq
,oyon xal$''xiE p,rtttqp,oc I 998).
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6.2 <DoarkoIIr!rK6€ rOr6.[.eg

O ,flrlrou6q .o! vepoi Sropopq{iverqr sr6 Erdgopolg rdpdyov!€g

no! €n16ponv 6ttv no6lttd! IoD. M€prKoi cr6 olrong €ivaL:

.! O Faoldq 6Lahr6rlrdq ro! opukroloyLk(irv ouordl,K6r .o!

To €i6oq Ka1 I roo6tt.a to! prrovtrKo'j popliol) qoorK'lq rilKot

oveporoyEvong rpo€l.e!oIS.

Or rapd!€rpor €1"€1xoD fltg troLddtldg v€po" ro! €€€t'too'l{ov

v O!or(ornuLKoi napdu€rpor:

r6v!p,1, oXLKlt), vdrpro, (d!Lro,

Ko' 6lrvc ov0p0KrK6.

t/ tlooliu€root onaovonc I6wc o$r1o!io1), vr.px6, vLrp66t Kdr

!_8!!!i lar:aqll"qt A16 o])rd rpoooLopioelK€ tt6vo o oi6lpoq.

pH. alotLF6tlta, oKl.lp6tit.a (ropoAlkri,

ooD'iorLo. ra-/vttoLo, ,A6pro, ee(Kii L6vrd

i

H Isp.l1o e€a}'loiodilq tov op!Kro).oyrK6! o!orq.1K6v

To t6t.eo9 snrgavsr6v €rdqfls rEtp{bFaroq-vspon, I 6dpK*o tls

sraeiq (p6voq ropapovltg o1o1 !6po9opo)

To pH

To 3La).1)p,vo 61ol€iE'o roD dvopaKd (co, roD rr6pr€r r6do 6tiw

ot$doqaLpa 6o0 Kar om opyavrKd olordnKc ro! €6690!S.

To 6!vapr(6 o€r'Doavd'toriq Eh.o! vspon.

To P6009 roD uapoqop€a

F u6poa€pa.6rt .a ro!  u6poqopia raeds .d.  ror  lnLpKc ! i ! to\

.t

.:.

*

{.
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63 IIoro kri koido.aor (n6pe!dt-dp6€!orl)

Ard flS auot(o1]lFrx,q rapolt6rpolq ro! ropo!oLdqowcr otolq

ntvak€s 6 kol7, rpoKl)r.o1)r rorp1i6€q fitE €veploi! o6$ntioq -pH- !ro!

KlFaivovtar 016 6,40 sa1pL 7,90. To v€p6 ro! D6poortFeio! vonF€po 6no

6re1 evepy6 o6n.rro dr6 6,40 Fdxpl 6,50 olxaEi rLpri ropl).6{€prt 1o1)

Kct(h.a!o! €v8€rKdKon opio! rov 6,50 no! rpopX6ret I r€ipcvrl

voFoo€oLo ' ra ro rooLuo '€p6 \or  Jt roSt ldvd rov oaNo ropaK(po rou.

Artiesta o paotr6q ldpaK.ripog 10! v8pon uoDlL6vetat ola

lopoorreio oK16 KoL ew,o.

H l ) . .<!pr<t  d/ur tFd! I ro.6 ' t ld6 ' t  o 6c:( . lq 6Dr<iv,p(Jolq 'Lov

drdr(ov oro vep6, KlpoiveraL ar6 534 lt€mr 1722 ps/cm, F€ €vo€tKtLKd

dpLo rooLF6tlra€ rc 400 lts/cm (a'i|9ova lr€ dtr rodoldc vopooeoio).
'Opoc ottv Eqlfepiaa tov E1)ponoil(6! Korvootrov (1998)

apot€ivoltor oav cr.nrdtt €anpsrri t'p1i l'd ritv dlo1rp6qt0 Ia 2,5

ps/cn. tlr!€r6lerar 6a (ar I rd,po pa! 0a np6r€L vo €vap8ovLor€i va

upoo6lEL i'2 XpdvLc ttc tts Dro6ei6€r6 tt6 ErponaiK'ig 'Evoorte.

H oltkri olc1.tp6rrt1o ro1) !r61€Lou vepon oFoivctdr dr6 14,2

foll.rKoi'S poopons f6ipt 59,1. tlfeLCrir€Ior 6r! oL !vr),69 flF69

o(llp6rr.oq ovrLoroLXonv flq vtla€ dlottp6tF€q. Ta vepd

,(opdrdtpi(ovra1o'1r!9o!s tLe lilv o(),lp6rtrd rolg o€:

-tlo]"{ $q}.o(dr < 7" f'

l4 -21 ' f "

- t re66v oKl"rp i  2 l -12' f "

32-54" f '- :KLtpd

-noln oKl l lpo >54' f "
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'Ei61 10 vsp6 oro

rsoo,ipor do! o1e66v

D6pool'tIEio! (No9) oov

!6poolp6lo poq XopoKrlpiqerdr ocv

6rl.rtp6, ino dov oKl,lp,i Kor to

ErO€txrtK€q a0ptFe.pot

200

150

lcbriidiud perrrinsens (d$e

lo duBdvoa6vov rov d{oprov)

2500
20"c

lurFrEpddr Lordv uSpoldvoD

250

Ap,0 !6qqt ro 'n6voE2?"  C

OrLxq opydv'xoq dvoparuq
(TOC)

22/5/2009 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



g

:
s

;

;

n
f

t
s

q

e
I
E

c

3
eg 9c

a
€

E I

"i €

7

€ d

.E
9; e'i€ ! - -3- :

-39!9Pl

22/5/2009 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



E

E

3;€: !

3

E
g

ig9 :

gitg

^a asa3? €

+E

: :3

.,, a': ' . i3?tl ob!cqp:

22/5/2009 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



Or olrK.vrp.ijoac io! vdrpior oro lnEeLo vspd noD eq.rdoo,t(c,

K! lanovrd l  ono 4 j ,06 patpL l ]4 ,?1mg/ l  roL aurds to !  (a) . io !  an6 0,?s

Fdrp, 9,78. Or dlyrr)vrp6o€r tdoo lou varpio! 600 Kdr ror rotioD

0pi6(o!rd, oe a!6(oi.or,{d orir.6a ouaold !!r ntv L6trio!'od

tolouroia '/ra ro 160'!Lo v.p6. OL oDyk.vlpd)osr( ron (oB€6tioD

K!Faalor raL (n6 18,43 ! txpL I13,2? ng/1 KoL d!1aq ro!  r ld?vr t6 io !  10,21

!'arp! 61,75mg/l. 'Onoq 
acivsroL K{rL oto!S rivaKrg -/.lt,L(aDv avai,rtosov

ijr! DndptcL ovaDrd t en,rpen'j olykr:vrpoot 1(c ro aoFidllo, [e1d),0s

olos oD./KovrpiboeLq rou 5tlrLolp?otr $16r,c npoJ})"rt!!dra ord

dp6€u,K{i 5i(r!a. or ouyNdvtpd)6eL! ldl!]loloD |]pidrovro os

't!o!or.o7'Kd.rin.do, u€ siaipeor dDri! rorv dELlFdro! vorjlrpo rpid

Ka! €vvdo nor lnsp9ailolr rrv ov(trdit rrtrp€nit nrLrt lov 50rgrl. E6d)

0o rpEx€L va o! [ r1600!r r€  6rL (nnoLd.pqrd ioFdvq vspar  d to!v

oD/o/  fuo lc  o . r  o  o \ ; .o .o  - t r ' rp .  r !  oJ(o  <o l

dLd 'pr ! ! i (ovra,  7 , (qv undpFe.pr  o ! rKCvtpr ,o i t  roDq.

O,  6q(€v!p6d. ,c  r@! r6v lov l lop(o!  Kul ld i lov to,  on6 60,26

ldtp,  l :6 ,1 lmg/ l  Kar  r r tv  0et rK i  a i6  58,59 lLaxpr  2 ,16,19ng/1.

Yn€ppn6.c oIa rdrrd l),opiou dnd rlv ov(i'larr ,aLr!,6urrl o!1Krlrpo6rl

.ov 200mg/1 ropor)lrolvtdr oe rpia dliTFaro v.pon, vonurpd rpi!,

svo o' onlKovtp.iroeLs rov 0cnK6v ppiotrovlaL os

alo,olol.xir €rinedo tldpd .anrl1 6pos or r!0?drte( rrltq rov efllkrbv

19i ,56 (N05) ,  209.39( \o l )  Kal  2 , r2 , t jmg/ l  (No9)  $s i ,q  dvr ioro, req

dlql!.vr! oD/(evrpooari roy av'ovroe ro! t).opio!, uo6llitlorv lrtv

u9qrp lpodr t  r (ov sK€r  uo l3ro!  napog6p@v opL!6vrov.  01

oulKsylPdrorLq ro! oar!ov av0pd(rr6v Bpi6(ovIaL 6s zdprld snir€5d.

o' adpnrL..po, pnrovorq. d![6vLo, vrrp,Kd, vlrpao6l (cr
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qoogoprKd 0pior(ovro1 o€ auorolo'[K65 oDyK8vrp(ooelq. flap' 6].d aDt6

6FoS 0o npen.r  vc rovro,c:  I  o ' i ( tu;vn ou/<tv lpudl  !ng pi (oc rou

arFolior 0,48n9, |!3 av6rorrl eflip€nflt ol, K€vrpo6rt Iq 0,50ng/L aro

u6poo!lt€io vonlt€po ew6a. Opoiog 0d tp6r€t !a oIF€rc0€i I cDirlAav!

6D$5!ipoolt t(Dv vnprK.tv 35,34ng/l oro v€p6.o! !6poolp€io!

rc'tp€po tpia Kor tov qoogoprKd)v oro l8poolp€io tonB€po t6we. Or

oDhtt€v€S aDr69 orreltp(i)oeLq tov trapdp6rpov pnrovolq oes "ovror
xarA rddo d0av6qro oe o!€p0rtro1€veieg 6poollpt6tltc.

Or o!.f(€!rp10oerq o6'ipou KlpaivovrcL cn6 16 pd1pr 65mg/l kat

x0p0ft rlpi(ovtdl 6av q!oolottK';s.
'E;(oviog Dn' 6vl 6la td topatolo to v.p6 lov D6poottrt€iov

vo'Jr lcpo ivd.6to.  r iooFpq. t€.  €rrO (a o i . . rao t r lF,r i  dro\r t  Kar

1lo ft ororx€io Kor €v6dsE ro! €6st6oelK€ Kpiv€ror Kol&lltlo, 114

,tij6l. Eredil 6Fog rp6(€Lrar lro 10! qp€dtro opi(ovtd Kot rl

ov0p6ro1€viq nopapFoolt siror ,i[rdr] o' o!nl, n.I. lt8 ].rrrioraio. €a

rpdner va aaoqenletot I tr6ol ro!.

To vep6 lov €lvdo rapoolpeao! ert6s (16 qv rooLtt6qro

e€€tdqetdl oflt ovalEu Kcr lLa qv Ko.d")"1)'6q16 ro! -rl0 6p6e!qlt.

xplorponoron!t€ 10 ol)wereori rpoop6qlolq 10! larpio! (SAR,

Sodium Absorption Ratio), o oroios rpoo6Lopiq€rcL ar6 1rS

@lKsvrp6oe$ lov (all6vroi! ro! varpio!, aoF€6tio! ror paploio!:
Na

SAR =

OL lrpas SAR (I1iv.8) ro! rpodDLopiaoltKdv $ Pdor tov €6idoot olril

(me/l) r'ipoivowoq 0^6 l.i83me/l ltdpr 2.686m€/l l(alyra 10 1610 0!16

Ca+!g
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ta Dr61er0 v€pri toD qp€6rLo! opi(ov{0 ropoKrrtpi(owdr 6ov siaLperuf

l 'd  cp6ertrKo' l !  6(onons.  (SAR <10 €qolp€ Ki  nor6q1o, an6 10-18

Kaht, ar6 l8-26 tuipLa Kd! SAR >26 KoKlror6tltft)-

nivcxa! 8. t!v.€leorig npodq6pndnq No.pioo (SAR! Sodium Absorption

Ratio) ter.tF$pLo€ 1998 (or tE r6pptroq 1999,

atn lsARo9es) sAR(1999)
I
2
3

5
6
'7

8
9

1.538
1.678
2.686
1.936
2. t  \9

2.028
2.023
1.653

L.512
|  _742
2.462
| .709
r .055
2.257
2.Or'l
2.003
1.183
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I

L-

naodtnonoerc:
.lh oxTttp6fntu tu ra)l,ttodE lJa0/o6c" Ot tryZ€ xoo spopdlloviat 6tu

'tdrpapla ctdt o tti.oE 6poE tae r4ri, xoa qotsottdt di6 dE ava76o.q
.bv vrpir tav qpedl@v rat tut peFd@v t. ^Eptott: tpeovoc-

ttitld 13, XapaKqptcpl,q eep<ltr aE npoe rtte no6tt16rq7i tooE
(Eexrq/Pp'oe'98) ftd t4r tup'oti tDKidc eottoti xatx6'E4E

,iX t ,Vr ,ij;<lsl
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,ii.'r rt,r ,4':

ndoarnpi6.t.:
.lh o ,4pdqa .e VThsode pdotto,tq. Ot npiE nob agoqUJo,flt 610

6u4palFa eivdr o tt6oc dpoEtav ry/.tv tuo npottovav dn6 ate atdt6oetg
t@v repde r@e gpeaiav xdt f@v pEpttt@t t[E nptolig 6peorde.

ztlitd 14. Xapatqp@ldq v.pdv dq npoc t|v Eo6ry6qrA tooE
(t.,rErpptoq'99) rta r4v xep@tl toxiaq eop6 Xaln'Bie.

t-,

i

I
I

I

l'

F
f '

i
t;
t:

l:
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5 l

6.4 KaF 6lrq nlu6v drorxstov 6tqv cB€ral6lcvl rspox{

4.16 ro oI.l5 roo 6elper flg 06o€E rov yeoqioeov arlv ?r€prod

>!t6as, vopo6 xol.(l611.i€ 0p60trov oi @m€io1F6vcs aor6v Kar

6o1)1,€nowas oio rp61paplr0 SURFER ldpdlel|l(av 01 rapaKdro

Kaprfr.eg ra tov tc'iJ6Fpprc'98 Kor tertSp8plo'99:

44!a 15. oz6uq p@.pda.@, 6tttr ,ep'ofi EoB,4., yot od X.ns6'niq.
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I

t
I

:

5.4,1 KaFi{}.es I'ov flF6v C." (ngn)

Ce 98

c,99

[apaqponFz 6rt rov te,rt6F0Fo'9E or F61r@es flp6E (6,60m9/l) itov

oolK6vtpopev€s oio K6v1po, ev6 tov tettrpppro'99 6I@Fs Plo

6lo6,ropd p6 Kar660DvoI BBA-NNA (6,65h9/l).
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6,4.2 Krt!"6r.sg tdov flp6v Cl- (ng/l)

cl98

cl99

Bl6rolp€ &r F6oo o' 6vo xp6vo, or F5T rdes rtplg (9,20ngll) 0'6 to

t6wpo tr3ta|(MerKav spoe 'o v6.ra qe tsKdqs (9,r0n8/l).
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6.4.3 Kdpunl.s irov flp6v 6khp6r4.og (ToX.X.ikot odopoi)

F98

899

\\v,-/- ___1'!-- 
.- -

.+- - b;-_- t:-:

((-{iOi
'i!,\"/ I

Ilaparrpolp. 61r lov X€ndttppro 98 or !dt16re9 rrp€( (58,0) ittdv

ollKevrpofev.q olo Krvrpo (( rep,'pepruK,i rpo6 ra our(d €v(h ro!

:€116uppro '99 pX.6rorle fid oulxavrpodt lov 16lrorov flf1d! (59.1)
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6.4.4 Kal|t{l,cs t6.Dr flp61 re-- (ng/l)

Fe 98

866 rapnrpo6|l! 6no F4r@o, oro K6vtpo rcptftoD qs nsprcIis rcr
ovatol.rKd (0,0s8ms/l Kdi 0,065me/D.
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6.:1.5 Kd,rt6?,sq t6ot.rF6r Eco; (nen)

HCO3 99

BMroop€ plc perndrtotl

lFiFa qs repqds K!Pi6E

rov lrqlorov trP6v (3,52msll) a,t6 ro BA

,rpos to dvrpo |(or ava.o)"rd (3,62m9ll).
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6./1.5 Krtrr6l6s t6!Dv dp6v K+ (ngil)

K93

lapatlpodpe 6u mv l€ft6ppp1o'9E dloops F6'ttota,6.0 K6vrpo

dptroD rqq rcproris Kar avdroxft6, (0,25msn) sv6 rov Izd6pppro '99

or p41@€s rwds 6ivar ou, K3vtpol6vcq dto |t6t rpo (0,24msll)
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6.4.7 Kdpr{r6q ioo! trF6r Mg" (ng/l)

Bl.6toop€ 6 p€oo o' 6vo 1p6vo oL f61tot€€ t1p€q peiakrvi9txav ar6 ro

t6rlpo (5ms/l) rpoq td v6ro tlts replori€ (5,08mg/l).
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!

6.4.8 Kdfril€E lo00r dtt6r N.* (ng/D

Na 98

IldpaqpofF€ 6d sv6 rov

t1ov @1'(evrpop6v€€ mo
'99 6to1)pe Fro pftadqon

&,tr6Fppro '98 or F4.ar6g
6!flK6 rFipa qs r6proris,
zpos N-NNA (5,s7msll).

11p6s (5,86m9/l)

.ov l€'rr6ppplo
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6.4.9 Kapattl,€s toov rtF6v NE; (ns/l)

NH4 9E

NH4 99

A€v ropaqponpe oIFovtrK6S peropol.6g kord q 616pKe1o roo 6rorq
(0,4Ems/l)
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6.4.10 xdF 6ks ldov flr6! NOi (ngl)

No2 98

No2 99

I

Bl,€rolrr€ 6rr tov :6rr6dprc '98 or p6y6tes r.p6q (0,02ms/l) eivc!
oqKewpoF6v6e co BA ro. NA rpitFo irls n€prode €v6 rov :ent6p9pro
'99 F€.cKwofvtar rpos ro r6vtpo Krploq qq rsprotis (0,028sll).
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6,4,11KrF 6ke irov rtF6v NOi (ng/l)

No3 98

No3 99

ad raparrpo{F6 qpaviri6s Feiapo},6s Kdrd q 6rdprsra .oo 6roDs
(0,57mslD.
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6.4.12 Kdprnt8g idov F6! pE

Ph 98

Ph 99

A€v ropafilpotre oqpavfl(€q lt€ropoX.6q tor pH KarC q 6r6pKela tot

6toDq (7,98me/l).
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6.4.13 KaF 6l.s ad(ov ttF6v Po.- (bs/l)

PO4 98

PO499

O,07msil).

&ouq or Fsnatss 'rp6s (2,45ms/l)

qs mprclig apog tlv n6pw6p6ro
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6.4.14 Koprol.es i6ov.rt6r Aloyr/6rtraq (FS/cn)

[apoqponP3 6tt iov tsrr6pppro '98 ol tt6?!oi€S.rp€e (1722ps/cn)

irav 6u1K€vtpoF6!€6 oto 6DtlK6 tprirto tlg repLo ir, ev6 rov

:crL i rFp,o 99 o,  pL/Lorcg t ,p lq  FL.d qot \dv t rpoq to  ( .mpo . r ts

trEprodle (I660pS/cm).
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6.4.15 Kdpndt.g aoo! flp6v SOa (ng/l)

so4 98

so4 99

B).€ro!!t€ dtr rov tenl6ttFplo '98 or F6lt6tcS ltPas (s,llng/l) tl.cv

orlk€vlpor!6vg6 6to K6wpo n.pltot tilg t€ptodq ev6 .ot t€ttfppprc
'99 Cloupe pra 6&6ropd tt€ Kar€rl0lval BB^-NNA (5,05n9/l)
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6.4.15 KqF nle6l6dv F6v SAR

naportpoltps 6fl rov t€d6!0pro '98 or p6.rrat€q flFds (2,686 €ivar
@lK8vrpop6v€g oto 6!.rK6.Uipa q5 rsplotiq, 6v6 lov lsrt6p0pro '99

Fctarori(ovtor oro 6!dK6 Kar ovotol,r(6 qs tFiFd (2,462).
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