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01 nArETOAEIl: nEPIOA.OI TOY TETAPTOrENOYl: ME 
EIA.IKOTEPEl: ANAG)OPE:E l:THN EAAA.AA. 

An6 't'OUC; 

E. rEOPrIAA.OY-AlKAIOYAlA. M.A.. AEPMITZ . NTPINIA 

I:YNOqJH 

o &A-~~\lCOC; XolPOC;, 0 O'l'lO{OC; fipi(JlC6'fu\ 0TllV tH)lCPIl'tO 'Y8mypaqllKll ~8PU)Xll Kill 
OS xa~l1A.O 'Y8Cl)'ypaqllXO 1tA.Q.'tOC;, 68X'f11K6 'f'lV 6'/(\~pa0l1 'tOU '/(a'Y8'tol6ou~ d,{J.lIl'tO<; KU'tel 
'to TS'tD.P'to'Y8V&e;, 'I 1tapOUO\1l OJ.lIDe; '/l;a'Y£'tolV(l)V 6ev 8X81 UKJ.l11Plm8d. H Ot>a't11J,lUnKll 
~tiTl1 't<BV 1~"J.lel't(l)V 'tOU TnajXo'Y£voue; OS 61elcpopSe; 1t&PIOX8C; 'tOU SU,U61KOU xdlpou, 
06 (Juvl)uIl0I10 IJ.S 't11V S"(K.A.&10116Vll OS au-rel '/l;avi6a leal XA.mp{6u !6(l)CJS sv6snc'nKel 
0't01Xe\U 't(l)V KA.\pa't1XcOv SlaKuJ,lc1voewv Ka..-el 'nlv 1tepio60 uU'tll. ravncel, smKpllui Tl 
\iiltO"''' on (J'tOV sU,a.lh.xo xo)po 8sv U1tTtP!;QV '/l;Q-y£'tdl6s1C; Kal ~oona'Y8'tm6alC;anoXBC; 
111).« 81tOxeC; VUXPSC; XUl 9sPl1sc;.. 

ABSTRACT 

The Greek: area, which belongs to the temperate geographical area and iB fou.ad in 
low latitude zone, bas been affected by the glacial climate dUring the Quaternary, tbe 
presence of ice sheets bas not been well-documented thoogh. Systematic study of the 
Quaternary deposits in many localities of Oreece, in combination with the enclosed 
fauna and flora, indicates the existence of climatic fluctuations during that period. It 
is generally accepted that doriag Quaternary times there were cold and warm periods 
rather than glacial and interglacial periods. 

EILArnrH 
To Tl;"-O:P..-O-Y8V!U; - 'to o1toio l)UltcpiVS'fal (J"{O D)"el<J'toKa.l vo (l6 ex. Xpovlu-10.OOO 

XPOVUI) Ka\ (J'to O).OKa.lVO i\ M&'tu1ta.)'£"tc08Tj tl LtYyXPOVTl EnOXTl (10.000 XpoV\a. ­
<'1T'U.l8Pa.) - 68WPsl'fUl me; Ilia o£lpa 0'1'1:0 '/l;Q-Y6't'c06&\1; Kal peoO'/l;u-y&"tcM81e; 8KOXe.C;. 0\0 
OU-YK8Kj)I1.lEVa, IInopEi vu 1CSp\lpacpsi W<; " &ltOX" 'twv '/l;als..-cilvmv " O)~ Ilia. UKOA.ou9iu 
nU18'tm6a)v 1t&plo8mv - Kc6dle; XO'f6. "-'IJ 6lClpKeui 'tou OX'lI.lQ..-\o't'l1lCav KUI l)umpuv911lCUV 
'fa na.)'KoO'~UU nu-yumllTj XU).UI1110-rtt - ~ ev6ulJ.1£os<; I.lSOOna18'tc06s1C; SKOXe.<;. 

01 PSA-EUI; 1tOU oxe"1"\t;ov'tQ\ J.l8 nc; lCA.I\.lQ'tlXEt; lhaKUl.lelV061C; KU'fQ 'to 
T£'tI1j)-ro-ysvet;. Paai~ov'fQI o'tTjV un)"i) uPX" on atlJ.lspa 11 r" 8talpel'tQl as ap19po 
OX£"-l~OI1&Vmv 116'tU~U 'tOUt;. -y£w'YPQqllKcilv 1tSPlOXo)V '/l;OU av'tlO''tolXOOV os ~<OV&C; 

'Y6W-YPUqllKOU 1t1cl't'ouC; Kal 01 onoiet; 6lval: 01 1tll'YncilS6\C; nS~)1oxic;, 01 1tSP10XBC; 'YUpc.o 
llno 'fa 1I:11'Y&'tdl611 Ku),,611110'tU. 0\ eUlCpa-rSe; KUl 'tP07nKE<; '/l;Sp\OXee; XUt 01 \0"I1SP1V8t; 
7l:£Pl0XSC;.nupa'Yov'tE<; 1t01) e1u8pouv OS llud<; 'nc; 1I:£P10X&<; sival 'to 'Y8Q)'YpuqIl1CO JJtlXOC;, 

• The glacial period. of quaternary. with specific references to Greece.
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01 87tl~po.OEll; 6ap",cUv ICal -.u:IJ)cUv CDlCsnvsuov PSUP.o.'rOlV ICU\ 'to Say T) OXl 7tU'Yd!vouv 01 
OlICsuvoi 01 anoiol .~haplCcUl; 't'po<pollO't'OOv-tUl a'll:o no:; ~poXo1t't'<b(lln<;. 

TO KAIMA TIn: AN. MEOOrElOY KATA TO TETAPTOTBNBl: 

H A V. MSOOYS10C; CU~O'fll.),.ai Iliu lC),.SlO'fT) 80),.ClooCl 'I ono\CI ouv6ia'fCll ",a ne; 
llunde; A.8ICOVse; 'f'le; MS001a\OU JUI P11Xac; OU),.UKac;. l:tiJ'SPCI Clno'faA8i liio KA.lliU'flKq 
~cDV'l onou 'I 8~0'fJlLC'1'I U1tSpupa( "Ccov ppOX01t'foloSCDV \ 7to'fu""aC; nClpox'ic; 
ullu"CoC; nClpOA.O "Co 1S10VOe; O'fl 'fpoCP030U\'fCll a'll:o "Cov 1tO"C 6 Na(1o. 0 PS1U)'~ 
PCl8",o4O s~u'rpioacoc; 'tSl COC; U1tOdAsOPU '1 100'fO'll:lKtl 060't'CI0'l 'fCDV ll.'II:lCPUVS'OKcDV KUl 
'fCOV pg8iCDV u6ci"CCDv '"Ie; Av. MS001Siou 'I 01tOiCl ICUf&U(VUUl O'fO 1,.5~o va alvol 
1tSp'oooupo s"''II:),.oU'l'lopiV'l ooov ucpopa o'to 3"0 OU11CP1'tlKU liS 'f0 ~881U 6&u"CCI 'fOU 
B. A'f),.ovnlCou Kal 'I u).pupO'f'l"Cu va cp8civs, 'fO 39,S~o. 

l:'f'lV Msoo1S10, KU'tU 'fO OplO O).a10KUivou-D),.s'0'tOKU(VOU, ),.UP~V8' XcDpu avo 
"Con1KO .UXPO auppuv 'll:OU OXS"C\~8'fU1 P8 't'lV SPCPOV1011 "COU 8u)..U0010U MOA.GK10U 
.UXPcOv naplpo),.),.OV'fCOV Arctics islandiclL Bn{011C; 'fU ,oo'fonll o~uyovou U7tOOS1KWoUV 
pill Cl1tO'fOlil'l 7t'folol'l "CI'IC 8SPPOKpacnClC KII'fa I111KOC; 'fOU opiou (RIO et al., 1990, OiVUKCle; 
1). l:'fO &1UO'fI'lPCl ClU"CO, 'fll n),.u'YIC'fOVlK« TP'IPII'fo,opa aivIIl no),.u «.80vu. 

XapuK"C'IP10'fllCtl aivIIl 'I KClpolloiu OUnpOK'IA.mV KU' ounpOn'l),.1nKcDv op1~6V"Ccov 
oto Ku'f. n).SlO'tOKUlVO. H 61'1li10llP1{U ClUTOlV 'fCDV oplt;6vtCDV oxsnt;ulI' «PSOU "'8 
10XllPac; PPOX0'll:'fmoSle; ICU1 uuI;I'IP·iv'l s,opot'j Y),.UKOU U6u'foC; O'fa 8uA.cioo'u 
'll:splll«A.A.ov"Cu KU'tU 't'l 3,cipKS1Cl JUl00'll:UYUCD&cDV nsp,06CDV. 

To Uho YSCDXPOVOA.01'KO 6'00"""'11 "Cou Ku'f. O),.SlOTOKUlvou, 'll:O\) nsp'),.Clpllov8\ 
"Co OP10 'll:P07tClYBtm&ou<; lCU' nuys'fm6ouc; O).SUJ'fOKCl\VOU xupuK""pit;uu, uno 
O'lpuv't'lKec; U).).U1a4O o't'ou4O pu0110UC; l~'IliClTo'YsvaOll.coc; 1to\) oxui~ov't'o, ps lC),.'PU't'lKSC; 
IlUUpo),8C; (VBRGNAUn-GRAZZINI eta/., 1990, TBUNBLL elal., 1990). 

MB1'u~u 0,8-0,9 8K. XPOVlU, O'fO M. n).alO"COlCUlVO, nCIPU'ulPOUV'fU, iV"COV8e; 
EYu).),.ayac; KU1s't'oW>mV-JUI001tu'YE't'oW>mv nsplo6cov noll SXOllv 011£01'1 OXSO'l I&B 'fll; 
nuyB1'cDas,C; Ol'v8t'iK8C; ,.ou B. 'IP,o,u\piou (RAYMO et al., 1989). 

nlO oUyICBKp'118VCl, O"C'IV Av. Msooy8l0 1tUPU'l"lP06V"CUl I1sya).sc; 6'ClKU",civoS1C; 
O"TlV ,00'fon'lCtl ouo"CUO'l KU\ O't"lV U).,l1upO't'l"CU B~al'fiac; T1l<; 6'l",10llP'Yla<; XUl 
KQ"l'ClO'fPOqltlC; 'fCOV 7tU'YB"l'm6cDV KU).,UI1I1Il't'COV. 01 lhateU"'Uvos,C; QU'T8t; Slval liB'Ya),.ou 
8UPOUC; KU'fo. 'fO Av. OA.E\O'fOKUWO OTo. l~tl~U'To. 130.910.<; 9o.).,aooo.<;. A1UO'ttlJ1Cl"l'U onol' 

8 110'TO unouala~£\, O\p£{).,ovTa\ O'r....V 1l"UPOX-q oou'toC; unO T'lV KU'Tao'tpo<p-q 't'cov 
7ta'Y£"l'mvcov Kal 'f'lV aUl;TloTl "CTlC; U1puoiuC; .... o1toia OUI1'11:11tT81 ~& "CTIV tvap~Tl 'tmv 
118oonaYS"l'CD8rov :ll:EpU)l)mv. 

TeA.oc;, 01 aU11CEV'rpOOfac; Tmv n).,£lO'rOKU\ V1KcOV VUVou1to).19m~6 ..'(mv TTl<; ~U'T. 

Msooys\OU l'nOllE\lCVUO\)V ~iu ~8ru),,6'tEPTl E'Jlli6pa<J11 uno T1C; A't).,UV'T1ICSC; UOU'TlVEC; 
pcil;ec; os oXso.... ~E 't'TlV Av. MS0018\0 1tOl) "'fl' UU'TO xapal('t''lPl~£'t'(U U1tO 8EpPOUpU 
tJl)a'Ta (MULLER, 1984, 1985.1990, TPlANTA~YAAOY.1993). 

TO TETAPTOrENE:E TH:E BAAAaAI 

o sA.)"a6ucoc; XcOPOC; I3piOJCs't'ClI OT'lV emcpu'To .,ecoypacplteT) 1l"SP10Xit. o£ Xa14'1)"o 
.,sm"pClcplKO 1tA.QTOC; 01tOU 1l"uysTcOVet; p1topo6v va )"al3o\)v XWpa JlOVO os ~8yaA.a 

u"oP&TPa. teUl 01 ~hate\)~QVO£lC; Tmv ~POX01t'tCD08mv 1tIIICOUV 01lJ1UV'fl"0 pO)"o. 
KaTQ 'fO TS'fap'TO'Y8Vet; 8XOUV 1I'II:0'tEgel no).,).,a SiOll lCllPU'fmV TI I1S).,ST'l Tmv 

01toicov, paCi ~s T1l l1eA.e't'l 'T'l<; 8'Y,,).,elopSV11C; 08 llU't'll 1l"uviouC; Kal 'X),.copi611<;. MOEI 
SV681IC'f11Cc1 CJTOl'Xsia 'tCDV K).,\paTlKo)V 6laKu",avoscov Ka'fc1 't"lV 1tEpioSo QU'til.. 

rBV1lCU £XB.\ 7tleJ'J07tOl'l9si Q'II:O TIC; I.IEA£TEC; UU'f£C;, £1ti6puo1'1 'JOl) 1tQyumoouc; 
lC).,i",u"l'oC; O'JOV £A.A.a6uc6 XcDpO, " :ll:upouaiu OPCOC; 1l"U'Y8'fmVCOV ~BV tXS\ TEKI1....plmgei. 
TOn'KtlC; o11l.iaoiac; EVOEi~s\C; SXOl'V 1l"Sp\ypucpd U1tO nC; 7tEplOXtC; 'fllC; nivSou KO\ 't'OU 
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0~6l&nou, 01 onoiae; Ol&me; 3sv anou~06v -rSK\41lP10 Yla 't"lV SKU-rll\48V"l napouoia 
na'YS'fcDvmv. 

:t6tacpmva I&a 'fOUe; na~10pO'fllVlKOllC;, snlKpau{ "l uno..."l O'fl 01'OV E~~a31K6 xfbpo 
an um1~av nays'fo)6sIe; Kal 1480'0nays'fc06alC; anoxac; d,~a anOXIC; ..-uxplC; Kal 9sPI48e;. 
nap' o~a aU'fu 01 ano",SlC; 1'mv SPSUV"l'fcDV 6av oupnin1'ouv J1.8 anod~sO'pa 1'a 
oupnspuO'pa'fu 'fOU<; va aV1'\KpoUoV'tII1. rl' aU'fov 'fOV ~o'Yo, 'Co o~o 8apa 1.P1l~Sl 
O"lpav'tlKo'tSPll<; 'pauvae;. 

Bxsi 11311 IIpx(OSI pia OUO't"lPIIT11CO'tBp11 apsuvII Kill 8 
nou npoKllK'fOUV ana p8~8'fB<; os oP10'l48vs<; nBplO1.at; Kal 
os KUKoia 1SpcD'fa oupnspuopa'tll. 

Bva YSVlKcOe; IIK06sK'fO YS'YovOC; sival O'f& O1'a Opla mSloKa(vou-lD.au''fOKa{vou 
aXSl ~apal x<6pa p(a 1'aKdvCDG'fl 'f"lC; 8sPPoKpao{ac; O''tOV MSGoysla1Co xciJpo npocpavcOC; 
E~a&nac; o'tpmpU'fO>v KUYOU 'IOU SiXllV 3"lP10UP'Y"l8d o'to B. TJP10qKI\p10. 01 sv6si~sle; 
'"Ie; n1'moaCD<; aU'fT\C; 'tTJC; 8apPOKpllGtllC:: o'tov sU.a61KO 1.c»po sival ap1C8'f8e;. Ene; llP1.ac; 
'fOU n1..alo'toKII(VOU, 1no'tonol1l8"lKE os opIGpaVSe; KSP10Xa<;, a1..1..aY11 'f"qe; GUv8aOBCD<; 
'&'TJ<; ~~o'&'T\osmc; ps 't11V SPCPUVIO"l 'tU1CllCcDV Tpl'foyavmv O,&,OlXalO>V (palmae. 
Magnoliacea, Taxodiaceae) I&S 6p1l0't11C11 I-LslO>G"l 'fmv YUPBOKOK1CO>V. BmK),aov, Ka'tu 
'f'lV Kspio3o auTTi a1.8& KIO'tOK01"l8si 11 BJUlIUVIG"l PSv80VIlCijC; 8a),uO'Glac; Kllvi6ae; 
lIU1.PT\C:: KPOS1..8UoSCD<;. H SnlKpa'f'lG'l lpUXpOnpmv dllAu'tmv 'XSI ft;10'fOnOl"l8sl KIn 
O'fTJV Ka'taypaCP1l IGO'tOKO>V ~u"f6vou O'fa 811),aOOla nsplpu),),ov'fa. 

E'f'lv nsploX1l '&'11C; M8YII),02lPA.BfDI;, TJ I-LB),a,&,11 't"l<; ano),&90>peV"lC; 2111vi6111; 
8,,),1I01'1KcDV 6(38& O'fOlXda ylll 660 pSCfonays'tcD6s11; 8Koxee; ps '&''lV Kapouola 'to>V 
Hippopotamus, Rhinoceros, K~n. Kal naY8'tm60ue; anOX1le; 118 'fTJV napouoia 'tou 
MammolJtbeus primigenius. H apcpaV1011 'tou Mammontbeus XPOVO),OYS1'tal 0't0 'fs),sU'fa{o 
Tll11CfU -roU n),£IG'fOKlllVOU. 01 OXS1'1KII; pIl6101.POVO),0'Ytl081e; 6XOUV an06si~8& 01'1 1'0 
'Yavoe; au"Co 'IOU a~lIGS G'f'lV :tl~llPia Kill Cf'f'lV B. ApSP&KT\ np{v 39.000 1.POV&II. 
s~acpllviO'f11lCS Kpiv ana 10.000 XPOV1II n8pinou, Ka"Cu 'to BOllp1110. Ma~{ I&S 'fll 
ano),&8mphll ),a{.lIva 'tou YSvODe; llU'tOll ppe9TJKs Kal x),mpilill "l oKoill 'tSKl&llPlcDVSl 
O'fl 'to K),ilA. 1'TJC; SKOX'I1<; sKsiV"l<; tl1'av Uyo 8spponpo 'fOU G11J1.8PlVOll 01'Ie; Ksplo1.ec; 
aU'fSe;. Aoyo> opCD<; Ttl<; ps'tapo~'I1e; 'tOU KUpa1'Oe; KpOe; 'f0 ..-ut.po'tspo IAnavUCf'tsuoav 
VO'flm'fBpa. H napouoia 'fOU sllioDe; IIU'tOU Cf't"lV N. ns),onovv"oo aKod),sCfa 'to 
o1'olX£io Yla "Co 0'1'1:010 "l KSP10X1l aU1'T\ 8sCllp'l18"lKS O'tl elVal 'f0 vonm1'8po o"l&a(o -rou B. 
11PUJCPCUp(ou onou ~060av llv'nnpoomnol nll'YE'tcD6ouC; KspI~a),),oV1'oc;. 

::t't"lV ililll Kaplox'I1••'1'1:0 'f11V O'uO'f11pa'tlKtl p£~e'f'l 1'11<; n),IUO'fOKaiV1Ktl<; x),mptlille; 
Kill nav{6ae; (1..&pvata Ma),uKla). KP08KU,,£ on aU'fal; 6£v un8Cf't"lOaV Kal-Lia \481'apo),1\ 
nou Vll ocpai1..s'Cal O£ naYS1'c06S1C; enllipaGS1<; (VBLITZBLOS &: ORBGOR.. 1985). B 
\4£'fapo),1\ O'fO K~t\4a T\'tIlV pa8111aill Kal 11 8appoKpama 8. 1I'paKSI va tl1'IlV Ka1'U 'f& 

8sPIIO'C£PTl ana 'fTJV 01\IISPlV'I1. H SlIcpUV1011 J1a),lO<fa CPU1'rov ona><; 1'0 Ccrstophyllum 
demersUlD. "Co onolo alva, u6p6~10 KllPJeOCPOpo, anou),ai 6StK1"'l 8sPlloKpamal; 20·C 
(GREGOR &: VBLlTZBLOS, 1986). 

E V&SlK1'IlCei a vllcpaps'tal O'fl 11 'fUpcp1\ oT\J1spa o1."lIan~S'fal 08 KO),1..ci lIaP11 1'''1; 
E),),u6ae; (\41lCp1\ nptCf1l'Il, Au'f. B),),u6a), 01l'OU 'to K),{\4a elVal ono>c; SK8ivo 1'TJC; 
Msya),ono),amc; Ka"Cei 'Co Tnap"Coysvac;. napOIiOla OUllnSpUOlla'fa I-LnopoUIIS va 
s~aya",oUlJs Kal ana 1'TJV napouoi'a "Cou Ursus spclaeus, aV'fl1~pOomnou OXS1'lKa XaIJTJ),WV 
6eplI0KpaOlcDV, O£ OX1l),ala 'fOU ~opaiou Kupio>e; s~),1l61KOU 1.mpou 01(0)<; G'fO 01ST\1..alo 
"CO>v n8'fpll~VO>V (KOK.K.OR.OS & KANELLIS, 1960. KANELLIS. 1962, PBTROCBU..OS. 
1965). O"CO Cfn'l1~alo nBpUlla1'OC; !(O(IVvlVO>V (SYMEONIDIS &: THEODOROU. 1978), O"C11V 
A.SKaV'l 'f1l<; Apu""al; (KOUFOS, 1981), G'C"lV no),,, 'C"c; Kao'topluc; (pARASKBVAWlS 
1977) 1CCl8cDc; Kal O"CO On1\),1I10 Kapi''foa o"Ca Aypalpa (MITZOPOULOS. 19S8, 1960). 

Te),oc;. 0 PARASKBVAlDIS (1961) llvacpapsl uno),atl&lIa1'1l "Cou Ursus spcIBeus,61u­
OnClP"Cll os 61acpopsC; nsploxt<; 1'11<; A1'1'\K'I1I;. " onoi'll 8eCDpsi'fal "l VOnm1'8p11 nsploXll 
'tou £).1..a61Koo xropou 6nou ppa8111C£ 1'0 d&oe; aU'fo. 

487 



,j:
l. oc
 

oc
 

- . 

!5
-­

,r
V

N
eH

K
E

L
 Y

M
 

T
O

N

 

rE
rO

N
O

T
A


 
K

l\I
M

A
T

IK
A

 
1518

0 
I,

rV
N

8
H

K
E

r 
IV

l1
A

T
O

N
n

V
8

M
E

N
A

­
E

nl
C

J)
A

N
E

IA
K

O
N

 

~
~

 
K

aT
. 
~E
do
·

1
-
­

lo
b

 
l
3
a
e
u
a
,
,
~

 
-
~
~

 
--

_.
En

eK
Ta

lJ
T]

 T
W

V
 n

ay
eT

tO
O

W
V 

IE
YK

Q
TO

O
TO

C1
Il 

E
v(

1)
Jl

K
!')

(;

I
-
­

<
c
 

I
A
u
~
n
O
l
l

 
TO

U 
E
U
P
O
l
J
~

 
/5

lo.
· 

no
.v

ffio
.c

:; 
lJ

lT
l 
M

ea
oy

E
to

.
Ka

Au
\J

j.J
O

Tw
v 

aT
O

 B
. 
n~
.l
la
<p
ai
pl
o 

KU
j.lO

va
Ew

v 
TO

U 
~
O
.

 
M

eI
JT

] f
J·

ea
o 

13
o.
6t
Ja
),
0~
.

-~
~ c -

'rl
Tw

an
 T
~

 6
eP

IJ
O

Kp
aa

ia
c:

; 
IA

<P
60

vi
a 

nA
ay

K
To

V
ll<

w
v 

TP
l1f

Jo
.T

O
·

A
~
n
O
T
l

 T
OU

 /5
18

0.
 

--
-.

.
cr

rn
v 

M
ea

6y
el

0.
 

ql
op

w
v 

\lI
U

)(p
<i

lv
 u

O
O

TW
V.

 

A
v,

 I
JE

aO
­

ol
~ 

I
A
v
o
.
m
u
~
T
]

 
al

ry
xp

ov
w

v 
13

aB
Uo

."O
C;

.
~
i
W
O
"
T
\

 
n
a
p
a
y
w
Y
l
K
6
T
T
]
T
Q
~

0,
15

%
 q

.lT
IA

O
UT

lO
"lJ

6c
:;

IEv
a
p
~
n

 T
W

V 
lJe

y6
.A

nc
:; 
KM
\.
1a
Ko
.~
. 

Iu
l5

pO
AO

YL
KW

Va
uv

6l
'1

KW
V

o 
~
~

 
. 

e 
D

is
C

08
Sf

er
.

na
ye

T
w

vw
v 

TO
U 

B
. 

T]
j..l

lO
<p

al
pt

O
U.

 
oe

 1
5'I

8Q
, 

Tl
l~

 M
eo

oy
ei

ou
. 

-
-

-
.

rlT
<il

OT
] 6

e
P
I
J
O
K
p
a
a
i
o
.
~
.

 
l1

Tl
lIO

U
P

­
IA

VT
lK

aT
o.

aT
aO

Tl
 T

Ta
vio

oc
:; 

6e
P

IJ
w

v
~
8

 
IA
u~
1l
OT
1 

TO
U 

/5
'I8

Q
.

<,
j§

 
yi

a
 j
1
l
K
p
~
~

 K
),(

iJa
Ka

c:
; n

o.
ye

T
w

vw
v 

uM
T

W
V

 a
TT

O 
TT

Aa
YK

To
Vl

KC
I 

Tp
J1

I.Io
.·
 

aT
O

 B
. I

'1
IJ

la
<p

a(
p.

o.

 

'T
o(

jl6
pa

 e
U

K
pa

Tw
v 

u/
56

.T
W

V
. 

I 
~

 
(1

 
I
-
-
-

A
v
rw

a
v
ri

 U
M

Tl
V

W
V

 l
J
a
~
w
v

 
~

 
0 

l
J
e
T
o
.
~

 A
TA

o.
vr

lK
oU

 K
al

 M
ea

o-
1

.0
I 

Z
 

I
:
;
~

ye
(o

u.
 n

o.
p6

jJ
O

la
 1

3e
ve

oV
lK

n
.<

: 
~
I
o
l

I
-
~

 
no

V
lo

o,
;2

Q
 

M
ey

U
A

ou
 l:

:u
po

uc
:; 

/5\
QK

U\
.U

1V
 

m
.a

yK
TO

vt
K

O
 T

pf
iJ

o'
To

q>
6p

o
W

 
ET

TO
VO

q>
op

d 
CU

vE
lnK

W
V 

Q
VO

U(
m

c:;
 

",
",
"~
,g
m:
:-

a
e
l
~
-
a
c
r
T
a
6
e
i
t
;

 
I(
II
4J
aT
lK
~t
;

<
 

6e
P

IJ
w

v 
ul

5a
Tw

v.
 

1~
~~
c;
rO
lJ
eV
l1
I(
UK
"o
cp
op
ta
.

86
.},

ao
oa

t; 
aT

nV
 M

E
oo

ye
lo

.
c 

• 
I 

en
:: 
o
~

O
"u

ve
fJK

e<
:. 

•
I 
~

 
I 

0

IZ

 iI
i
 

K
p(

cr
n 

Q
A
~
U
p
6
T
T
]
T
Q
c
,
:

 
TT

]C
; 

M
€C

10
ye

(O
U

<
:l

: 

n
IN

A
K

A
l:

 
1:

 
T

u
 

K
U

pl
O

T
E

pU
 

1
t
a
.
A
.
u
t
0
7
t
E
P
1
~
U
A
A
O
V
T
O
A
o
Y
l
K
c
1

 
un

O
't"

E
M

O
j.1

U
'C

l-
K

u
t 

0
\ 

Cl
X

EC
lE

l<
; 

,O
U

<;
 
~

 
T

Il
; 

nU
Y

K
6a

).
L

l£
'; 

K
A

1/
lU

nK
£<

;' 
/lE

'tU
aO

A
&

C
; 

K
C

l-T
c1

 T
O

 r
D

..E
IO

K
U

tv
o-

IT
A

.E
10

'tO
K

C
l-

lV
O

. 



E-t.... v VllOO I:_U~.Qi:l:iV1L 6ll:o\l OTCI l1"UIOUUucU 't"8Tap~OY8Vt1 It£TPolJl-UTU SX~a 
t\pe.&ei "a I Jl-SA.£T'l19ai ll:A.oOcna xA.c:op{~a. TO "'-,pu (WALTER &: VELITZELOS, 1986, 
VELITZELOS, 1991) eu npem>l va "iTav 1CaTu -tl eapJlonpo TOU OTJJI-8plVOU Ttl~ KI'iIT11<;. 
To O\}JIK8paOJlu UlnO npOKUll:T£1 U1I:0 TTJV OUoT11J1aT1ICtl paA.8'fTJ TCDV u1I:oA.16Q)psvo>v 
lpOIviICo>V 1I:OU Q1I:0u"'ouv ICQA.OlX; O&\KTSC; 1I:UA.CIlOKIlpIf'OU,ov't0C; KU&o)(; 
avuK'tUaooVfUI oe. Jdo'!\ OX8TIICU 8SPPOlCpuoiu 18"C. l:TTJV l:uv'fopivTJ 8XO\lV 
mOTOKOITJ8ai S1I:10TJ<; 'ta YSV1} PboeDicus theophrastus III P. nana TU oKoia 
Clvu1I:'tux9TJlCaV np,v all:o 60.000 'X,pOVIU (AVOOT. ll).slC''f01CllIVo). 

ETTJV YI1 " one; UVID-UTUPTO'Y8Vdc; SP4jlUviOSIe; 0 v capU).1C1 nSploXtl TTJe; 
Ku4"'19auc;-~a).TJPaKI. 8XOUV 'ps9S< U1COXle~8VU Kmvo,,6pa, 'll:S 68e; 1C.0. 1COU 6sv 
a1CoTaAouv 8v6£IK'tllCtl x"'c:opi6a lfUXpcOv 1I:SPIOX<DV. Avn8na, O'tlC; 8u).ooola<; 
U1I:088081e; 'fOU KUTOX. ID.SIO'tOlCUivou, &X81 1Cl0'toll:oITJ8d YUXPtl 8u).uoolu 1I:uvi6a 
Md,IIK\mV (Arctics isJandica) TJ4"ciuC; KuXuppiou, lCu8IUC; 811:\OTJC; Kill TJ UKcapl;TJ TOU 
PSV90VlICOU TPTJPII'fo,,6pou Hyalinea balthica TO OKoio, UKO 1I:1IA.II100lICO).OYIKtle; 
a1l:6yaeD<; 9801pa\Tal 6S\K'tTJ<; YUXPolV 1I:8plfia).).ov'tmv. En\1~).sov, TO ilho Tp"paTOqlOpO 
6XSI fipa9ai oa anO&80al<; 11lC; VOTIU<; llsA.01l:0vvtlOOU (NsaKO).,,) lCu9<Dc; KUI OTIC; 
vt100UC; ZGKuv90 (repulCac;) ICUI S"U).).OVUI a1l:0 TOUt; BLANC-VEllNET &: 
KERAUDR N (1970), DERMITZAKIS (1978), p,£ ouv06suouoa :ll:S).U")'1Ktl 7tuvi6C1 
lIf\lX4)dlv u6eXTO>V. 01 apsuvs<; ouv£xil;ovTal. 

ET'I)V v.' tint, KaTeX 'to n>"SIO'tOICUIVO. uno TIl; 9a>"uoOI8e; nClv{6sl; 'to>V 
Aonov6u).Q)v (Jl-IKpc.OV Kal Jl-syuA.mv) '"'u £xouv ~ps8d, 9a ll:PB:II:SI 01 &spp,oKpucns<; :ll:OU 
s7tllCpa'foUauv Va lCUllalVOV'tuv 08 Ku'C'a 7I:O).U P1ICpO'tspac; TQ)V OTJP,8pIVoJV ICCI'teX 'tiC; 
nUYSTollisle; tte'>lo60UC; ICCII 08 op,olae; Yl )'{Yo psyu>"U'f£PS<; lCa'fU TIC; IlS007tlly£'tol6sll; 
(rEOPrIAaOY-MKAIOYAlA &- aEPMITZAKH1:. 1990). A1Co TU SUPYlP,UTO Tmv 
8T1).ao'C'IKoov npolCu1CTS1 O'f1 KaTu 'fTJV Sll:OXtl uU't1\ O'fTJV Kptl'fTJ l;OUOB PICI 1l1l 
100pponqp,avTJ svlhU.IlK.q 7I:avi6a (DERMITZAKIS &; SONDAAR, 1978), ll:OU 'tTJV 
anoTS).ouoUV Ilila(TSpsc; oJ1ulis<; l;<bmv, o7tmc; vuvse; p,opq)8e; E'-Ulplc.OV. l:ll:7to:ll:oTuJl-mv, 
B).s"uv"fQ)v, sVIU u).).a 8T1).UOTIlCu. ono>c; Ta l:aPlCoq)O:yCl. a1l:0uoiu~uv. 

AKO 'ta p,syu>..u 8TJ).aonKU 01 aKO).18Q)J,LeV01 IKftoKo'fap,Ol nou PPB9'tICClV, &a 
a1l:ps7l:s va l;ououv as ava 7tSPI~ci.>.."'OV &SPIIO, sUlCPUTOU xapalCTtlPU, anou 80 U7I:tlPX£ 
vspo leal P).QOTTJOTJ (ypuoilil). 1:'C'TJV lInSlpmT1lCtl B).).aliu 1CUP0Jl-OIOI 11""01l:0"fllp,01 axouv 
pps8s\ ICClTa TIC; J1.8oo7tuyuol6sIl; Kspu~lioUC;. 

nuvi6s<; 9TJ).UOTIlColV nou VCl Jl-op'tupouv lp"UXpse; tl 1I:UYSTfOOS1<; £7I:oXal; 6sv eXouv 
pps9d P,aXP\ ot\lISPU O"fTJV Vtloo XpYl"fTJ. rSVIKU. TO KA.(p,a TTJC; Ptl'f'l)l; lCCI'feX TO 
n"'SlOTalCUIVO 8a KpaKS1 VU Yl-rUV 8spp,o SUICpCl-rO ClPXllCa, p,8 pBYCl).U-r£pSc; 
8sPPOlCpaO\ae; IIno oYlJ1.8pa KUI JI-8 p,\a 't001l 7tpoc; TO d).oe; va ql&ci.081 TIC; gepp,olCpClo(sc; 
nou 87tlICPU-rOUV OtlJl-8pa. 

rSVIlCa, 011lV 10TOPIKtl S~6).1~'I) Tmv q)UT<oV OTTJV E).).0.6C1, lilanlo-rolvsTUI O-rl 
01lJ1.8PU TJ f'A.UOTTJOTJ '"'U U1I:UPX£1 sn£~TJo£ Cl1I:0 TO MSIOICU1VO p,£ apCPeXvIO'l) p,OP4jlIUV 
'tpomlCcDV Kal unOTPOKIKcDV. 0 OA.UIlKOe; OtlP,spa a7tOTS).S\ KAa001ICO 7tapaliS1YP,CI 
TSTSPTOYSVOUc; ").UOTYlOBCD<;. Exs1 s7tio,,<; 7tIO'fO:ll:Olll&ai Sp,q)eXVlOTJ 'fponl1ClUv Kal 
UnOTp01l:1ICcOV 1I:avilimv TOOO 1:noVliUA.Q)'tcDV 000 KUI 9C1>"aoo\Q)v A01l:0vliuAQ)V. 

l:YMllEPAEMATA 

Ana 'tie; Jl-eXPl OYlJl-ItPCI UVClCPSpOpSvse; spSUVSC; as K).SIO-rOICU1VIK.qC; TJXIKiuc; 
1I:SplOxee;, ou6sv SV6S1ICTlICO OTOIXBio 7toy£'tmvQ)v OTOV SA.>..aliIKO XlUpo 8'1£1 
1I:IO'fOnOl'l)8s\. ](u-rD. 6s TO n'-SIOTOKalVo 9C1 7tP67tSl va U1I:YlPXav p,11Cp£C; lilalC\lPQVO£IC; 
,TJe; 8Spp,OlCpUoiue; <yuxp.q-9spp'i), TJ onoia OPeD<; tl'tav lCaTu TI ClvlU'tsPTJ 'fTJC; OTJP,aplvtlc;. 
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0, ipsuv8<; dUV6X1~OV'tCU lea, 9a oUVBX,090uv lea, dB aU.Be; KSp'OXie; 'tOU 
&11a6"'06 XC))pou, oK6u Kp04pav~ 8u Kp0le6"ouv via 0'fO'XS1U 'lOU 1CJCOC; lea'fa:A.ll~ouv 
08 a:A.:A.u CJt»tUl:8paCJj.LU'fQ. 
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