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1. EIZATQIH

H exmovnon Tov veoTeEXTOVIXOV YAQTY ElYE OOV ®UQLO OTOXO TOV EVIONLOUO, TN OQTOYQAPNON HAl
TO YOQUXTNOLOUO TWV ONYUAT®WV TNG TTEQLOYNG, Ue HaTevBuvon TdvToTe TN SLaTTioT™Oon TOU GELOpL-
%00 %LvdUvov. Tia 1o o%omd autd To ®VELo fAQog TNG TEOOTADELNS TNG EQEVVNTLING OUAdOg
*ATEVOOVONRE OTN AETTTOUEQELOXY) UEAETN TWV QNYUATWYV, TO OTTOLQ CUNPOVA LE TLG nQoéwaacpeg
owomoivovron oe Zewopnd, Evegyd, Ibava EveQyd xal Avevegyd oryuata.

H pehétn Tov onynatmy €yLve:
* UE TN AETTTOUEQELOAT LITODQLOL EQEVVAL,
» ug TV eEETO0N 0EQOPMTOYQAPLOV HALaxaS 1:15.000 xon 1:40.000,

o e TNV EETA0N doQUEOQIKMY EOVMV TG oelpdg LANDSAT (-5,6 ®au 7 near infrared TM #Aipa-
#ag 1:125.000 danornnic wovdtnrag 30X30 m) SPOT (-PA-stereo pair wAipoxag 1:200.000 dwa-
AQLT. tXavoT. 10X 10 m).

Katd vy vraiboua eQyaoio avalnmionxay exipnovo otouyeia 1 evoeigelg yia mbaveg vedTeQeg
dQUOTNQLOTOLNOELS TAV TUALDY QNYUATWY, TOGO QUTOV TOV Y0V (0TOYRopnOel (o momNyov-
UEVES EQYOIOLES KOLL KAQTES, 00O KOL VTV JTOV EVIOTIOOMUAY UE TNV TAQOVOU EQEVVAL,

ZUUPOVA TAVTOTE UE TLG TEOOLOYQUWES WG ZELOULXA QNYIATO Y OQOUXTNOILOVTOL EXEIVO TA QRYUO-
TOL VL0 TO OTTOL0 £XOVIE OOLPT OTOLYELDL OTL OUVOEOVTOL E OUYXEXQLUEVOUS OeLopnovs. H egeuvntinn
ouada éxgive OTL GTAV TO OTOLYEL QT OEV elvan aTdOAVTA 0O, TOTE TO AVTIOTOLY OMYUATO VO
yapaxtnoitovrar Evepyd nat Oyl Zelopxd. T1gog tnv xatevbuvon avuth €ywve N #abe duvaty
OVOYETLON TV QNYUATWV JTOV XOQTOYQUPNONHAY e TOL ETIXEVIQN TWV UEYGAMY HOL ULHQWV OFL-
oumv ad Ta otoyeio Tov Egyaotnoiov Tewquokng tov Movemotnuiov Oecoolovinng yuo vo
devxrovioBouv to Zetowxd M Ibavé Evegyd griyuarta.

Qg EveQyd onypoto yogoxtnoitovan exeiva mov éxovv dgaotnoromotnbei amd 10 Avwtato ITAgL-
0TO®OLVO UExol ofueQa. Q¢ ITibavd EveQyd xoaxtnoifovial Ta Qryuato Tov £0Quoay oo To
AvwteQo TTAELORALVO PUEXQL TO AVOTEQO TTAELOTOXOLVO.

T 10 yogoxEwuod ws Evegywmv M IIbavdv Evegymv onyudtay, extos oo To 0TQMUATOYQOPL-
%A XOLTHQLOL TTOV AVAPEQOVIAL TTAQATAV®, XONOLWMOTOLNONKAY ®AL TO axOAOVBA KOLTHOLO OF
OVOYETLON UETOED TOVG:

* 1310 TEQX AELOLOUEVES XOTOTTTQLXES ETTLPAVELES TWV QNYUATWV TTOV OVOTTTVOOOVTOL 08 TTETQMUATO
TOV VITOPdOQOoV,

* HOTOVOUY ETHEVIQMV UHQOOELOUMY *ATA TQOTO OV VoL delyvouv mbavy} 0VVOEOT e TC OUYHE-
HQUUEVEL QY UOTCL,

* YOOUULKT TOTOBETNON BEQUAY TINYQYV,

* 1) OUVEXELDL EVOS QNYMOTOS pe AAAO armodederyuéva Evegyo ofyua,
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* YEWUOQPOLOYLHA HOLTHQLL OGS OVYX0VES avaPabuides TEXTOVIXNG TTQOEAEVONG, VEOTYMUOTL-
00eloeg TenTOVIXEG HOLAGDES, TTEOGYATN LOOVOAOYNUEVY artdToU aAhoyr) SLevbuvong XeLUAQQOV,
QALVOUEVA EVIOVNG OLOPOWONG, X.AT.

Qc AveVEQY( OMYMOTO CUUPWVA. U TLG TROAYQUQES elval exelva oy 0ev TaQovoLdiovv evdei-
Eelg 0paomoLomoinong netd 1o Katwteo ITAsdraivo. O mémel dumg va. Toviodel wiaitega Ot
0TV JTOQOVOC EQYOOL0. XOQUXTNQIOMMAY WS AVEVEQY( QNYUOTO EXELVE VL0l TO OTTOLOL dEV VITOQ-
YOUV LXOVOTTOLNTIXES EVOEIEELS TV TTOQOTTAV®D KOLTNOLWV YL Va X0axrTNOLo00UV TTLbavd eveQyd,
QIS PEPara autd vo onpaiver Ot Erovue omodelEeLs OTL T QTYUATO eV OQUOTNQLOTOWBTHAY
netd To KotwteQo ITAeioxaivo.

[ TN GUYREVTQWON OOPAADY CTOMUATOYQUPLRMV KO YEWUOQPOAOYIXMDY XQUTNQIWV YLOL TO XOQ0-
HTNOLOUO TV UEYEAWVY KVQLWS ONYUATWY, EYLVOV CUVEXEIC TEOOTAOELES 0ITO TOVS OTQMUATOYQA-
(POVG %Ol YEWUOQPOAOYOVS, VO OVOAVCOUV TTEQLOOOTEQO TIG OITOBEDELS %Ol TLG dOUES OV POiono-
VIOV XOVTA 0T, LEYOAD OYYUOTCL

Fevind emtong Oa moémer va toviolel OtL N pueyahiten mEoooyN TS EQEVWNTIXNG OUAOOG EmLne- )
VIQMON®E OTA UEYAAQ QNYIATOL (UEYAAOV UAOVE KOL GARATOC) TTOV BemanBnxay ®oL g TALOV ETL-
AVOUVOL O€ LBV TELouLXY OQdoM.

2T QNYUOTA TOU VEOTEXTOVIXOU XAQTN OMUELMVETAL ®at 1 OLevBuvon oliotnong tng televtaiog
(TLO TTROOWATNG) TEXTOVIXNG ®iVnomg Omwe 1eBOQICETAL ITO TIC YQUUUMOELS TEXTOVIXNG OAloBN-
ONG. AeV ONUELMVOVTOL OL EVOEXOUEVES TAAULOTEQES KIVIOELS TTOV OLOTTLOTMONKAY, YLOL VOL UV TTQO-
w0l oVyyuom 0TOV RVELO OTOXO TOV (VAL 1 SLATLOTWOTN TOV GELOULHOV KLVOUVOU.

Oa meémeL emiong va avapeelel GTL M XUQTOYQAPNON TNG OUVEXELNS OQLOUEVIV UEYOAWY ONYUA-
TV UECO OTLS TTEOLVES TEQLOYES PaoioTnre 0€ ONUOOLEVUEVO YEWPUOLKA OTOLYED HaL/M TNV EQUN-
Vel TV 00QUEPOQMV eurdvay. Emiong faoel Twv yewpuotkmy OedOUEVMV KALM TNV EQUNVELX
dOQUPOQLHIDV ELXOVOV ETLONUAVONKAY 0L XOQTOYQOPNONKAY OQLOUEVE PEYGAL QMYUATA OTLS
TEOLVES TTEQLOYES TTOV SEV £X0VV AL EXONAOT ETLPAVELOHOD {yvovus. Ta ohyuata avtd ovpfo-
MCovtor pe WOLaiTEQO YOMUA, TTOV OVUPEQETAL OTO GUVOOEVTIXG VITOUVNLO TOV VEOTEXTOVIXOV

$GOT.

['Lo0 TV EXTTOVNON TOU VEOTEXTOVLXOU XAQTT), PUARO «AayradAS» €yLve AELOAOYNON Ko aELomoinom
OMOV TWV TQOYEVEOTEQWY YEWAOYLXMV EQYUOLMV KOL YAQTMWV OF OVOYETLON HOL UE T OTOLYELN
VALBQOV TTOV CUALEXTNXOV QIO TNV €QEVVNTLXY OUdda. ANQONHay vrdypn OAOL OL VITAQXOVTES
YEOAOYLHOL %AQTES TNG TEQLOYNS, TOOO TwV exdOoEwV Tov ITME 000 %01 Tv dtapdwy GAAmV
ETLOTNUOVIXMV EQYAOUMV. ZUYKEXQUUEVE TO KVQLO XOQTOYQAPIXO Voo g eQyaciag autrg,
HUQLWG (OG TTQOE TLE GATTLXES OOUES, OTNOLXONKE OTOVS TOQUKATM YEWAOYLHOVG YAQTES:

Mercier, J. Carte geologique de Macedoine Centrale, 1:100.000 (1966).

Kockel, F., Mollat, H. & Walher, H., Erlauterungen zur Geologischen Karte der Chalkidiki und
angrenzender Gebiete, 1:100.000 (1977).

Kockel, F., Mollat, H. & Avioviadng, I1., Exdoon I'ME, ¢UAL0 «®foun, 1:50.000» (1978).
Kockel, F., & Mollat, H. 'Exdoon ITME, @UALO «ZayrMpPéot, 1:50.000» (1978).
Kockel, F., Mollat, H., Exdoon I'ME, @uALo «Zoxdc, 1:50.000» (1979).
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Kockel, F., Mollat, H., Exdoon ITME, @uAko «Aoyavég, 1:50.000» (1979).

ot ™ otewpatoyQagia Twv Neoyevav xol Tetagroyevav INUATOY, EXTOC AITd TOVS TUQATTAV®
YEWAOYIHOUG XAQTES TOV yonoluomouinxav oav faon, Mgdnxay vmoym xar Ta dedousva Twv
TAQUAXATM EQYOOUDV:

Stevanovic, P. (1963), Bull. Acad. Serbe. Sci. Arts. XXXII, 9, 73-93.

Gramman & Kockel (1969), Geol. Jarb., 87, 445-484.

Gillet, S. & Faugeres, L. (1970), Rev. Geogr. Phys. Geol. Dyn. 2, XII, 1, 9-24.
Anuomovrog, I'. (1972), Fol. Biol. et Bioch. Graeca, 9, 47-60.

Wihofixog, A. (1977), Awoxt. duotofi, Ocooahoviny, 1-156.

Zaxehhagiov, E. et al. (1979), Emwot. Enet. dvo. Zy. AIO, 19, 279-296.

Bonis, L. de et al. (1987), Emwot. Enet. dvo. Zy. AII®, 19, 279-296.

Koufos, G. (1980). Awdaxt. AvatQuy. Emwot. Enet. Quo. Zy. AIIO, mag. 11, tou. 19, 1-322.
Koufos, G. & Pavlides, S. (1988), Aeht. EAL. I'ewh. Etoupeiog, XX/2, 99-109.

Koufos, G. (1989), European Neogene Mammal Chronology, 321-338.

Stetfens et al. (1979), Exd. Egy. TewA. Iakawov. TTav/uiov Abvag, No 35.

2T1) YEWUOQQPOAOYLAT] EQEUVA YONGLUOTTOLHENKAY 0eDOUEVD AT TIG TTOQUXATM EQYUTIES:
Sotiriadis, L. et al. (1972). Sci. Ann. Fac. Phys. & Math. Univ. Thessal., 12, 59-65.
WihoBinog, A. (1977). Awoxt. Altolfn, @cocaloviny, 1-156.

Wihofinog, A., et al. (1977). Ann. Geol. Pays Hell., 29, 355-372.

Sotiriadis, L. et al (1979). Sci. Ann. Fac. Phys. & Math. Univ. Thess., 19, 41-55.
Psilovikos, A. & Sotiriadis, L. (1983). Clausthaler Geol. Abd., 44, 21-53.

ZTOLXELO TTOV QPOQOVV TN VEOTEXTOVLXT) O TN OELOUOTEXTOVIXY TNG TTEQLOXNG ANpbnnay %o oo
TUG TTOQAXAT EQYOOLES:

PhoBinog, A. (1977). Awdaxt, Ao, Osooaiovixy, 1-156.
Papazachos, B. et al. (1979). Tectonophysics, 53, 171-183.
Papazachos, B. et al. (1980). Bulg. Geoph. Journ., 6, 72-80.
Papazachos, B. (1982). Geophys. Lab. Univ. Thessaloniki Publ. 5.
Fountoulis, D. (1982). These 3eme Cycle, Orsay, France,
Mercier, J. et al. (1983). Techn. Chamb. Gr., 29-76.

Mountrakis, D. et al. Techn. Chamb. Gr., 11-27.

Psilovikos, A. (1984). Tectonophysics, 110, 27-45.

Pavlides, S. & Killias, A. (1987). Annls. Tectonicae 1, 97-104.
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TELOG, TO GELOUOAOYLXG DEOOUEVA TNG €QYOOTNG CVTHE TTQOEQKOVTAL OO TLS TOQUXATW dNUOCLED-
OELG:

Comminakis, P. & Papazachos, B. (1986). Catalogue of earthquakes. ©go/vixn.
Hatzfeld, D. et al. (1987). Earth and Plan. Sci. Letters, 81, 379-396.
Hatzidimitriou, P. et al. (1988). Terra Nova, 3, 648-654.

Papazachos, B. et al. (1979). Tectonophysics, 53, 171-183.

Papazachos, B. et al. (1980). Bulg. Geof. Journ., 6, 72-80.

210QOUANG, E. (1985). Adaxt. Aotoifdn, @eooahovixy, 1-250.

Soufleris, C. et al. (1982). Geoph. J.R. Astr. Soc., 68, 429-458.

H egevvnminn opdda tov Turuatog Fewroyiag Tov Aguototereiov Tlovemotnuiov @ecooAoViXNG
EXQOAGTEL TLG EVYOQLOTIES TNG TTQOS TOV OQYOVLOUO AVILOELOWXOU ZyedLoopon xoL TTpoataoiag
(O.A.Z.IL.) yiot TV OLOVOULKY OTNQLEY TOV TTQOYQGUUATOS, TTOV £0maE TN OVVOTOTNTA VO, OMOXAY-
QWOEL N VEOTEXTOVIXY UEAETT TOV EVALOBNTOV YMEOV TNG EVQVTEQNS TEQLOYNG TNG OE0COAOVIHNG
HOL YEVIROTEQU VO TQAYUATOTTOLNOEL LULQL TTQMTOTOQLAXT) £QEVVL 08 TTAVEAAIDIXY KALUOKAL.
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2. AATIKH KATTIPOAAIIIKH AOMH THZ EYPYTEPHZ ITEPIOXH2

H meoLoym TV omoia. ®0AVITTEL O VEOTEXTOVIXOS XAQTNG, YUALO «AUYHAOGGC», AVIKEL ATTO TNV
dmoym g aATILANG - TTEOUATILXNG doung ®uiwg 0T ZegPouaxedoviny UACa, EVE £V PKQOTEQOD
TUALOL TNG (TO VOTLOAVTIXO) ROTOAUUPAVETOL 0TTO OXNUATLOMOVE TNG T1eQLQOSOTLXNG CwvNg KL TNG
Cwvne AEL0U (violovn Iatoviag).

H Zeofopanedovint nalo givar yvwotd 6tL ouyrQOTE(TAL XVOlwS 0o XQUOTAMLOTYLOTOO
TETQOUATA, T 0TTO{e TOTTOBETOVVTAL 08 VO PeYGheg 0eLRES (0. 1), TNV RUTMTEQN OELQA TWV
Keoduhhiov, xat Tnv aviteen oeld Tov Beotionov. To guAko xGQTn «Acyraddc» RATEXETOL OO
TETOMUATA UOVO TNG 0ELRAC BEQTIo®ROU, OV elvon FLOTLTIXOL KoL OLUQUOQUYLOXOL YVEVOLOL,
0POUANOYVEVOLOL, LAQUOQUYLHXOT OXLOTOMBOL, AETTTEC EVOTQWOELS LOQUAQWY, LETOYABPQOL, UETa-
SLafdoeg nar ap@uBoAiTES OV £x0UV TEOEMDEL 0O UETAUOQPWON BACLRDY TVQLYEVAY. ZVYVd emti-
O1C TOQEUPGANOVTOL e TTAMES TEXTOVIXES ETTOPES UEOA OTAL GAAN TETQWUOTO CEQIEVTLVIXG OWHOL-
10.. Tat TETEMPOTO AVTE OE@EOVVTOL YeEVIXE TTOAOLOLWTHRNG NALriaS, adAG yiat To faotriic TQOEAEV-
ong TETQMUATO TBavOTeEQN Beweital 1 pecolwtnt nhinia.

ME00 0T00 #QUOTEAAOTXLOTMHON TETQMOUATA OLELOOVOUV OF TOMAEG TEQLOYES TOV QUAROY «AdyH(L-
SAC» UeYAAA HOw PXQEATEQA OELVAL TAOVTOVIHG OMOUOTO LECOTWTIUNG MALKIAS, YOUVITLXNG HVQIWG
OVOTOONG, KUBMS KO ATTALTUXES HOL TINYUOTLTLRES PAEREC.

Tol %QUOTEALOTYLOTMON TETQOUATO, TNG ZeQPOUoKedOVIXNG £XOVV VITOOTEL TOVAGXLOTOV 00 UETA-
LOQPMOELS. Mol TohaoLw tung Mkiog og ouvBres aluavoLving - u@BOALTIRNG PAOMG KoL PLOL
Kdtow Konmuidixng nhxiog oe ouvinres ToaotvooyLoToAOng gaong.

2TV TTOQOV00. XAQTOYQAPNOY OAQ T TETQMUOTA TNG ZeQPOUOKESOVIXNG UACAS VAPEQOVTOL EVL-
Al G UETOUOQPMUEVE TETQMUOTOL, EXTOG OO TLS EVOTQMOELS TWV UOQUAQMV, T TTAQEUSAANOLLE-
VO OEQTIEVTLVIXG OOUOTA KO TO OELVOL TAOUTOVIXG (YOOVLTLXGL) TTETOMUATA, TC OTTOL0L UVagEQO-
VIO EEXWQLOTA.

H IIeguoodomixnt Cawvn mov Oeweeltar wg 1 mo Eowtegun EAAvix Tiovn meQuhapfBaver TQELg
EVOTNTES OYMUOTLONAV: (o) Evotnta Ntepé Kodv - Aovumid, (B) Evétnta Mehioooymwolov -
Xohopwvra ot () Evotnra Aomong Bouong - XogTidn (o). 2). Ou oxnuatiouol Tov GuyrQoTovV
TIC TQELG EVOTNTES DELXVOVTOL AVOAVTIX( OTLS ALBOOTQWUATOYQO(IRES OTHAES TOV OYNUATOS 3 HaL
elval yevird ehapod uetapogpouévo. wijpata ITeguotoLadinic nhuriag (AaoTird WHNATO, NeaL-
OTELOTENUOTOYEVH KOl OVOQOHLX(L), NULUETAUOQPWUEVOS PAVONG KO TYLOTOXEQUTOALOKT SLATTA-
on Tovpaouxing nixiog.

2TV TQOV00. XaTOYOdeNoN oL oynuatlopol g IMeguoodominng CHVNG ORAdOTOLOVVTOL OTIG
axOAOVDES XOQTOYQUPLAES EVOTNTEC:

1. oLOTOREQATOMOLKT| OLATTACLOT KO TPOLOTELO TCNUATOYEVT),
2. QUALITES - XOAACITES LEAT TOV NULUETOUOQPOUEVOY PAVTYN,

3. avBoanind mETOWUATO. MecolmTrov,

OYAAO «<AATKAAA» | 11
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Zyfua 1. Textovind oxaQignua g ZegBopaxedovinng uatag. 1: HETOATXA K0T TG ®OMASAS TOU ZTQUUGHVE, 2: OELOd
10V Begtionov, 3: oe1pd Twv Kegdvihiowv, 4: pdta g Podémng, 5: Meguoodomur Lavn, 6: avatohind 60Lo g ZeoPopaxe-

dovinnc (Foappn Zroupdva), 7: Sutnd 6o g ZegBouoxedovixtc (Mowvipdung 1985).

Fig. 1. Structural sketch - map of the Serbomacedonian massif: 1: poSt - alpine sediments of the Strymon valley, 2: Vertiskos
Unit, 3: Kerdillia Unit, 4: Rhodope massif, 5: Circum Rhodope Belt, 6: eastern boundary of the Serbomacedonian massif

(Strymon Line), 7: western boundary of the Serbomacedonian massif (Mountrakis 1985).
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Zynua 2. Xdotng g TegLoodomixnic Lovng Ue TIC TOELS eVOTNTES TNG KAl TIG OTUOVTIXOTEQES OQetoAOIréc eppavioels. 1.
Evétnta Ntefié - Kogdv - Aovumid. 2. Evétnto Mehioooyweiov - Xokopdvia. 3. Evotnro Aomong Botong - Xogmdn, 4.
oeLoMBoL. 5. 6010 TG Lovng ue ) ZegPouoxedoviny. (Mouvvtodxng 1985, tpomomoiuévo and Kockel et al 1971, 1977).

Fig. 2. Sketch - map of the Circum Rhodope Belt showing the three units of it and the most significant ophiolitic outcrops. 1:
Deve Koran - Doumbia Unit, 2: Melissochori - Cholomontas Unit, 3: Aspri Vrisi - Chortiatis Unit, 4: ophiolites, 5: boundary
between the Circum Rhodope belt and the Serbomacedonian massif (Mountrakis 1985, modified from Kockel et al. 1971,
1976).
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Syhua 3. ABooToMUATOYQUPLHEG OTAAES TV TEWHV evoTitwv g ITeguoodomixng Livng. 1: xguotalhooyiotmdes vofa-
800 g SeoBouaredovinig, 2: TEAGLVOL yvetaLol TG Oeooahovixng, 3: oyLotoAfol xat QuARiteg, 4: TUQOXACOTIXG VARG,
5: petonpoppites, yohatiteg, 6: uetol - xoornaromayn, 7: aoPeotitixol oxtotéhibot, 8: agythiinol oxotéMOoL RoL pdQYes, 9:
#eoatoMBot, 10: ohoBohbor Touadmmv aofestoriBav, 11: avarguotahiopévor aofeotdhborl, naouooa, 12: wagyatrot
aofeotombol, 13: Yapprikol aofestombol, 14: o@eloMBIxd TETEMOUOTA, 15: PALOTELOXE VAMXE (OXLOTOTOMUEVOL QUOAL-
oL, Toppueoedy), ¢: Textovin emagn, FEa: oxnuationds EEauhion, V.S. npowotelo Gnpotoyevig oetod, AvBg.: avBoomi-
%1 oLty oeLd, dAv: QAvoxNG. (Mouvtodung 1985).

Fig. 3: Lithostratigraphic sections of the three units of the Circum Rhodope Belt. 1: metamorhic rocks of the Serbomacedonian
massif, 2: the so called «green gneisses» of the Thessaloniki area, 3: schists and phyllites, 4: pyroclastic rocks, 5:
metasandstones, quartzites, 6: meta - conglomerates, 7: calc-schists, 8: slates and maris, 9: radiolarian cherts, 10: olistolites
consisting of Triassic limestones, 11: recrystallized limestones, marbles, 12: marly limestones, 13: calcarenites, 14: ophiolitic
rocks, 15: volcanic products (schistoze rhyolites, porphyroids), ¢: tectonic contact, EEa: Examili Fm, V.S.: volcanisedimentary
Fm, AvBg.: neritic carbonate rocks, ®Av: flysch (Mountrakis 1985).
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TELOC 0TO VOTLOOUTIXG (QO TOU PUANOY «AYRODECH» VITAQYOUV O UueydAes opetoMOIxES nateg
[MovoQduatog, GeQuov, ®.AT. OV avixovy ot Lovn AELOU xaw ouvioTtovtal omd douVviTeS, TTEQL-
dOTITEG, OEQMEVILVIMUEVO VITEQRAOLXA, YUPBOUS, dLoQlTeg, %.ATT., MeCOLw KNG NALXIAC.

OMaL TO, TOQATAVE TETQOUATC. TNG ZeQBomanedovirng, Tng IeQueodominng oL g Lovng AELov
BemEOVVTOL 0TIV TTAQOVON £QYOla YEVIXE MG TO CATILXO - TQOAATTLXG VItOPabo Twv Neoyevav
%ot TETOQTOYEVOV OTTOBECEMY TV AEXAVIV, TA OTTOLXL KO OTTOTEAEGAV TO KUQLO OVILXELUEVO mg
OTQWUOTOYQAPLXTG OLEQEVYNONG KoL Bt TEQLYQAPOVY TTAQUKATC.

OMoL 0L AATTLXOL %Ol TQOUATILXOL OYNUaTLOUOL TNG ZeQPouaxedovirng, Tng I1eQLEOSOTIXNG KOl TNG
Cavng AELOU £x0UV UTTOOTEL EMOVELANUUEVES TTTUXMDOELS TOU £XOVV ATtOTVTTWOEL Le TOWMIAES noo-
QEC OTO. TETQWUOTA. IdLaiTEQO EVOLAPEQOVOES EUPAVICOVTOL O1EQE OL QOUES TTOV TTROXANONHKAY
and tig Tortoyeveic (Hoxavo - OAYORALVO) TOQAUOQPWTIXES (PACELS, HOL ELVOL OL OUVEXELS
AETLOOELS TOV 0TQWUATWY TTROG T AUTIXA, O UeyGhes eTMONOELS - EPLITITEVOELS, KAODS *aL 1
AVOOTEOPT TWV OTOWUATMVY 0TO SUTIXO TEQLBMELO TNG ZeQPOUAKEOVIXNG QOGS TNV [1eQLRodoTL-
1 %ol T Covn AELOU. TN OYNUOTIXT TOUY TOV OXNUOTOS 4 OELYVETAL 1] ONUEQLVY TEXTOVLXT] ELXOVA.
TG TEQLOYNS TOV 00OV TV LwVAYV, 0TNY OOl QALVETAL OTL TO. OTQMUATA TOVG POLOXOVTIAL QVE-
OTQOUUEVO. UE TOL TOALOTEQO TEXTOVIXG TOTOBETNUEVA TTAV®W 0T VEOTEQN. ATOTEAEOUO, TNG AVa-
OTQOPNG CVTNG ELVAL TO. TTETQWUOTO. TNG ZEQPOUAKEDOVIXTG WACAS Va eQLITITEVOUV TO, VeoTeQa T1eQ-
HoTELdWHG petatinuota g I1eotpodominng. Amotédeoua TS OLag Hoxauvirng - OMyorauvirig
TEXTOVIXNG TOQAUAQPMONG £LVaL KO 1) TUQEUPOAY TOV UEYALOV TEXTOVIXOV AETTLOU TOU HQUOTOA-
AooYL0TMAOVE TN ZeQPouaxedovirig Latog aviueoa ota Ieouotoradund Wiunato tng Ileguoodo-
TUANG OTO VOTLOOVTLXG TUNUA TOV QUALOV «AQyAOOAC».

Oheg avtéc oL ToLToYEVE(S 1) KO TOAOTEQES AATTURES TEXTOVIXES ETTOPES, EQLITTEVOELS, EMWONOELS
AL AETILOOELS OVOPEQOVTOL OTO VEOTEXTOVIXO XGOTN UE TO (010 1dLaiTeEQO TVUUBOAO TV eTWBNOEMV
EQUITITEVOEWY.

/
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Syfiuo 4. ZynUoTik YEWAOYIXY TOUN oty TEQLOXY TOU dUTIX0D 0gilov Tng ZegPonoxedovinnic. 1: ogpelolbund TeTmuata
TQOEQYOUEV. aTtd T Loviy Ao %o Wiuata fabudg Odhaocag, xepatohibol ko prvoyng lovgaoixno, Tng [egLoodomiric,
2: avBpoxind metpdpota Touado - Iovgaoixov NrelwTinoy meQtbweioy, 3: UETOXRAAOTIXY - NQULOTELOTENIATOYEVIG
0e1pd Teguiov - Katm Touadixov, 4: xguotarhooyiotmdes vitofabpo Zepfopaxedovinng (Mercier 1968).

Fig. 4. Schematic cross - section of the western boundary of the Serbomacedonian massif. 1: ophiolitic rocks derived from
Axios zone and deep - sea sediments, radiolarian cherts and flysch of Jurassic age of Circum Rhodope Belt. 2: Triassic - Jurassic
carbonate rocks of the continental margin, 3: metaclastic - metavolcanosedimentary Fm of Permian - early Triassic age, 4:
metamorphic basement of the Serbomacedonian massif (Mercier 1968).
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3. ZTPQMATOIPA®IA TOY NEOTENOYZ - TETAPTOI'ENOY 2

AUV TAVE 0T TETQWUOTA TOV GATILXOV - TEOCATTLXOV vITofdBgov Poloxovial oL Neoyeveig
wou, TeTaQToyeveig armoBEoeLs, ®VQlmg XeQOaies, TOV Exouv ONUOVTLXY eSATTAmON: (o) 0T0 BA dno
TOV ¥AQTN, OOV eXTEBETOL £VOL XQO TUHUA TNG MeYAAnS, BA-NA dievBuvang, Aexdvng tov ZTQu-
WOV (TO TURUO QUTO OTNV TTOQOVOA £QYOTa avapeQeTal ovppatind wg «Aexdavn Nuyoltag»), ()
OTO KEVIQUXO TUNIQ TOV YGQTN, OITOV OVUTTTUOOETAL TO UeYdro Pbiona thg Muydoviag Aexdawng (1
Aexavng Aoyxodd - BOABNG) ue BA-NA wg A-A dievbuvon xaw 1éhog (V) 0To NA dxQo Tou pUALOY,
OOV exTelBeTaL Eva TUNIO TNG UeYOANS, A-A dLevBuvong, Aexdvng Tov AvOEUOUVIO.

Ou Neovyeveig nat Tetagroyevelg amobéoelg Bo meQLyQU@oUV 0T OUVEXEL QIO TLC TAMOTEQES
TTQOG TLG VEOTEQES GUUQPWVAL UE TNV TTLO EPLXTT AVOAUTLXY OLOIQEDT TTOV ETTLTEVYONXE.

3.1 Neovyeveig omodeoerg

(1) Ms-Pl, co-Ig: (Avay Metonarvixég - ITAetonouvixég amobéoelg). O amobeels ovtés engpaviCo-
vtal 010 NA turua (hexdvn AvBepouvTa), oto ®evrQueo Tuiue (hexdvn Muydoviog) xabmg eiong
#aL 070 BA tunua tov xdotn (Aexdvn Nuypitag) xau eival eite XEQOOTOTAULES ELTE ALuvaieg -
AMUVOBOAAOOLES.

210 NA tuiuo Tov %6t ot Ave Metoxouvikés - ITAeLoxauvinés amoféoels amoTeAOUVTIaL 0T
Bdon ad £QUIQOOTOWUATA TOV EUPAVICOVTOL EVQUTATA OTNV TEQLOYT TOU XwELov Ofoun. TIdvw
ato 1oL eQUBEOOTEWMUATA AXOAOVBEL 0L GELQG AUVALWY - AuuvoBaddoouwy amobéoewy ov Poébn-
®av xovtd oto xmeud Tolhogog, xaBmg xoL 010 AMATIVL X0l TTOV e PAoN Lot TAOVOLOL TTOVIO
nokaxiov éxouvv yeovohoynBetl oto IMévro. Méoa ota eQuigooTomuata Peédnxav aolbmpata
Onhaotinmv pe To etdn Mastodon sp., Hipparion mediterraneum, xon Gazella cf. deperdita., mov o€i-
AVOUV AV MELOKOLVIXT MAKiQ, eved TTEmeL vau ebvan mohadTteo. Tov Tloviiov. Bdoer avtmv ta
£QuBgooTeWuUaTa Beweital dTL aviirouv 010 Medtio (BoiréLio). ITagduola eQubootomuata
BotOnray otn dutikn mheved Tng Oeooohovixng (Zynuatiopnog Néag Meonufoiag), Ta omoio PAoeL
WG TAOVoL0G TTavidog Onaotivmy mov eQLExovy (BAETE GUVOdEVTIHG TEVY0G QUAAOY «Be00a-
AOVIN») %00VOAOYOUVTOL 0T0 AvdTeQo BOAAECLO. AT TO TOQOTAVOD TQOXVITEL OTL TO £QUOQO-
OTQMUOTO TNG TEQLOYNES TOV XwELov Ofoun mibavotata avirouy oto Zynuatiopd Neag
Meonupotag xav éxovv nhrio BokieéCwo (Avidtego Metdraivo). Tave amd tig Tuminés Apvoba-
Adooleg amoBéoelg TIOvTag niuriag axohovbel tLo 0eLd XEQOMIMV UMWY, XQOXUAMV, YOUAHLDV,
uéoa 0t omoia, oTic Béoelg Meydho Eufoho xar AMAaTIVL, FOEOMKAY {AQUXTNQLOTIXES TTAVIOES
Tov ITAgwoxaivov (BAtme ouvodevTLrO TEVYOS QUAAOD «@ETOOAOVIUN»).

2 Aexdvn g Muydoviag, ou euqavioelg Tov Neoyevolg €ivol TEQLOQLOUEVES. ALLQOUvVTaL OF
Ov0 ouddeg Wnuatwy, Ty IMoupvydoviaxn Ouddo (Ave Mewonauvo - Katw TThetotonatvo) xou
v Muydoviaxy Oudda (Méco TThelotdnaivo - OMOxawvo). To xatdtego Tuipa g Moouvydo-
VLOXIG OUADOG EUQOVICETAL 0TO %DQO POQEL TOV YwELOY XQuoauyr (0y. 5). Mo 0TO OYNUATL-
ouo evorhoyov oQyiMwy - dunwv g meQuoxs Peédnxe o Dicerorhinus orientalis, mou Oglyvel
Ave Metoxovirn niuria. Zto avatega tuiuata e IToouvydoviaxnig opddas (Zynuationog
['eoon0ove, PAéme moQaxdtw) Potdnxe wo mavida Onhaotiroy tov Kdatw ITAewotoxaivov. Me
Baon avtd 1 Ioopvydoviomy Ouada, eXTOS Ao TO KVOTEQD TUNUATA TNG, OVIiXEL 0TO NEOYEVEC.
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>t hexdvn g Neyoitag o Ave Metoxawvirés - TIAeLonauvinés omobEoels amoTeAovvTIaL 0To
ROTOTEQO THHA TOVG 0md Boddooia - ApvoBaldooia Wipata yvwotd wg ZyMUaTLonog
XOUUVIXOV HOL O £VOL AVATEQO TUHUA YVOOTH Mg ZyNUaTiopds Teemvig. O Zynuatiopog
XOvpvinoU amoTEAE(TOL ATd HAQYes, HaQYatrovg aoBeoTOMBOUS HuL QUNOVYES WAQYES HE
EVOTQAOELS, KOl TOEUBOMES CLOPEOTOWAUULTIRAV VAMXDV. MEoa 0TO ZyNUOTIONG XOUUVIXOU EXEL
TQOOOLOQLOTEL e Tavida 00TQURWOMY xaL ehaouatofoayyinv pe Ta eidn: Cyanotheridea
fleybergi, Loxoconcha cf. tumida, Cytheridea cf. neapolitana, Leptocythere bisaltiana, Aurila
speyeri, Pontoniella acuminata, Cyprideis pannonica agrigentina, Loxoconcha granifera,
Tyrrhenocythere pignattii, Caspiolla balcanica, Elphidium crispum, Paradacna abichi. H mwavido
avti delyver naxia Koatwtego Iovtio.

O Zymuatiopog Teomvig amoTereitar amd amoDéTels KoAKLAY, GRuWY %oL eQUBQMV ooV !V
aoyihwv og evalhoyég, To omoio ®uQimg eTkBOVTOL (Le ETEQOYEVI) AOVUPOVIO TV 0T TETQM-
uata Tov vopaboov 1 xatd BE0ELC we YvLmon 1 SLPOWOLYEVT AOVIEOVIC TV 0TO ZYNUATL-
opd Xovuviro.

3.2 Tero.0ToyeveLS ATOOEGELC

3.2.1 Teraotoyeveic adwaiteoes anobiocic

(1) Pt-H, sc: IThevouxd #oQuoto. ATOTEAOUVTAL XVQIWG omd AoTOTeS Hot ¥QOUAAES TTOV EXOVV
TEOEADEL 0TI TNV ATOOABQMWOY TWV TETRWUATMV TOV VITofabgov.

(2) Pt-H, es: Putidiomoyeic omobéoelg oig eE0801g TV QeRdTmv. ATOTEAOUVTIOL AITO OLipoQa
VAKA TQOEQYXOREVAL OO T UETOUOQPWUEVO VITOBBQO xat ouvibng elval YohaQd.

3.2.2 [I)e10T0%04vIXES AWOOLGELS

(1) Pt, co: O TTAELOTOXULVIKES AOLAIQETES OUTODECELS ATOTEAOUVTAL KVQIWG GO YOALXLOL, AUOVS,
UQOXGAES, TMAOVE UE 1) XWQIG aQYIAMXO #GAUUUa. EXOUV #OoTAVEQUBQO QMWL %O 1) 11 EVQEO
amoAMOOPATOV Sev emLTOETEL TNV arQUBEOTEQN XQOVOROYNON %ol SLaiQEY TOVG. ALorQIvOVTOL
opwg o¢ 3 ovoThuata avafaduiowy:

(i) Avidrrego ovotnuo. evepadpidov: AToteleital a6 YOAXLOL, GUUOVS, GUIOVYOVS OQYIAAOUG Le
1} xwoig aoythhnd xdhvppmo. H xoguen tov fotoxetar 30-40 m wévw amd ™) 01abun tov mota-
WOV,

(i) Meoaio cvoTnpe avapaduidmv: AToTEAEITOL OO YOAIXLO X0l GUUOVS, XWQLS GQYLAXO
RAAVPUCL KoL TO YAATEQO omueto Tov Boioxetan 10-15 m Tavm Ao T oTaBUN TV TOTAUMV.

(iii) Korarego ovotnpe avofobpidwv: Amoteheiton amd yohixia, TNAOVS, AUUOTYOVS AQYIAAOVS.
To YMAOTEQO ONUELD TOV POioXETAL 5-6 M TTAVEW OO TN OTABUN TWV TOTAUDY, UE 1) YWQLG AQYLAAL-
HO HANVUOL.

(2) Pti, co: (Katm IAeLotoxouvinés ommobéoets). Ol amobEoeLs oTég TTOQOVOLACOVY TV HEYAATE-
on TOVC eEGmAON 0T MUYdOVIO AEXGVY %Ol GUYREXQUUEVEL OTO VOTLO TP TNG. ATIOTELOUV T,
aviTeoa TuARaTa e oopwydoviaxrig Ouddag row cuvioTavtal omd eguioaTROUNTA UEYGAOY
TEOUE YVOOTE ¢ ZxMUaTLopdg Tegomagovs. O Zynuationds FegomaQovs amoTeAELTaL ATO XEQ-
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COTOTAMLES OTTOBETELS, TTOV GUVIOTAVTOL A0 aQYIAAOUS, GUUOUS KAl HQOXGAES, XODUATOG YHOL -
£0v000V, Tdxovg peyaritegoy Twv 100 m (0. 5, 6). Ta £QuIQOTTRMUATA QTG ATOTEAOVVTAL OTTO
KQOKAAES YVEVOLOV 1) RAQUIQUYLIXOV 0YL0TOMBOV 0 T0G00TO 50-60% %0 08 UHQEOTEQO TOCOGTO
a6 ®eoUahee TnyuotiTn, yoholio xar oxLotodiBov. To cuvdeTind Toug VALUO elval Gupog xuolng
yahoGuomn (70%), adh meuéyel emiong aotlovg koL poQuoQuyies. H ouvextindtnrd tovg eivan
LEYAAN %O TOQOVOLALOVTOL VTG LOQEY TOHETMV UE OLAOTAVQWTH OTQWON.

Kd0e moxéto Tagovolaler pio c0mteQuxn) dloBdbiion Tou vAMKoU Le Vo OTQMU XQOXAADV 01
Bom, oV axoAoVBELTAL 0ITO £VOL OTQMUO CIUIOTYOV VMKOU KOl TELELDVEL PE EVEL GTQMUO AQYWAAL-
%OV VMOV 0TIV #oQue1). EXTOC ad T MBoAOYIa, TO XMUO XOL TN 0TEMOT TOUG T £QUBQOTTQM-
LOTO AUTE TTAQOVOLACOVY %Al YOQOXTNQLOTIXY dLdPowon. Boloxoviol 0” éva 0TddLo Torelng ®ou
oe BaBog Safowong oxMUaTiCoviag Pabelés xaQUOQMOOELS 1 OTEVES XOLMADES Ie ATTOTOUA TOLY WU
0L 2€ 0QLOUEVES DEOELS TOL OVATEQQ TUNUATE TWV EQUBQOCTRWUATV elvarl TTLO YOAAQA ®aL VITAQ-
veL ot Eovn petdfoong mog Tig vedtepes ommobéoels g Muydovianng Opddag (oy. 6). H Tavn
UeTdpaone avth Botbnue xovid 0to TTAATAVOXMQL KoL ATOTEAEDE TO ZYNUOTIONO ITAatavoxwoiov.
ATOTELELTOL OO €V OTQMOUO. XQOXOADY %t Gupov otn faon Tov emnddetor Tov ZYNUATLOUOV
T'epor000vg. Axohovbeitor astd éva oTedue YRQWOmEAoLYNG LAVOG - aQYIALOV TOV OTO aVTEQQ
TR TG Yivetow oppumdng (oy. 6). e dhheg meoxés 1 wetdPaon g IHoopvydovioxng Opadag
moo¢ T Muydoviaxn Opado. dev eivar fadutaio, oA x0QarTNQICETAL ATTO TNV Ao VUPOVY amobe-
On TG TEAEVTALOG EMAVW 0TO Zynuatiopd I'epanaQovg.

Méoa 0T0 AVATEQN TUALATA TOV ZyMUoTiopov Tegonagovg xa 1o Zynuatiopo MMiotavoymweiov
BotOmmay arroMBmuaTa ONAAOTIXMY TOV EMTEETOVV TNV axQLN XQOVOAGYNOT TOVS. ATTO TO ZYN-
LoTLopd FepomaQovs eival yvmoTég 0o amoibuouatogoges Béaelg 1 Konuvn-1 (KRI) xaw n Tepa-
#000V-1 (GER) pe 11g €Eng movidec.

KRI: Equus stenonis, Dicerorhinus etruscus.

GER: Canis arnensis, Equus stenonis cf. senezensis, Sus strozzii, Croizetoceros ramosus,
Fucladoceros senezensis senezensis, Cervus cf. philisi, Gazella borbonica, Gazellospira sp.

Me Bdon TLE TOQUIIAV®D TAVIOEG TO OVATEQX TWHLLITA TOV ZYXNUATLONOV [EQOrAQOVE XQOVOROYOU-
VIoL 010 AvidTeQo BihAagodyxto (Kdtw ITAELoTORALVO).

Eniong péoa oto Zynuotoud IAatavoxwoiov feébnxe pia amolBwpoatogogog B¢on tnhaotinmy
«Xapadoa Bovhyaodxn» (RVL) Canis arnensis, Equus stenonis xat Hippopotamus major, ®abwg
®ow Lol Thovota mavide wxobnhaotivdv (Rodentia, Insectivora) ov uederdtar. To magamavo
£ton Oeiyvouv wa niria AvateQo Bihhagdyxio - Katdtego Mitydoto.

(3) Ptm-s, 1k: (Mé00 - Avw Ihelotonouvirég amobéoelg). Ou amobéoels Tov Méoov - Avw ITAer-
OTOXOEVOU epgaviCovion wovo ot Aendvn g Muydoviag, eival Apvaieg xon amoTehovv T
g Muydoviomng Ouddag. Ztnv Muydoviomn Oudda duoreivovar dvo THRATA, TO XOTOTEQO 1AL
10 avoTEQo. TO ROTMOTEQO TUAWO. AITOTEREITAL OITO CQYLAMXG - apuddN WChHaTa Tov kdbovral
AOVUPOVA TV 0TO ZYNUaTiond Tegaxaovs (0. 7) xou aroteAeital amo:

. Eva #OTOTEQO 0TQMUA RQOXAADY, TAXoVg 0,5-2 M TOV OTOTEAELTAL OTTO OVAUELET XQOHAADY
eyEBoug 5-40 cm e YOVOQOHORKN GUUO XWQLG XAUULE TAEWVOUNON 1} E0CTEQLRT| SLATOEN.
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B. Eva otowuo diafabutouévng aupov, mdyxovg 0,3-1 m, Tov elval YOVOQOUORKT KL UE HQOROAES
011 PAON ROl AETTORORKN OTO AVAOTEQO TUTUALTAL.

v. Eva 0tooua agytAxady vhixayv mdyovg 1-3 m, pe aQdAAnAn oTQmon, Tov amoTeAeital amd
AETLTOXOUNOL VALK %O £XEL UEAOVOTTQAOLVO QWL

0. "Eva 0TQOU AETTORORANG AUUOV 0TV ROQUET, TTAXOVS TEQLmov 1 m.

To avdTeQo TN TS Muydoviaxng Opddug OXNUATIOTIRE 0T PO VITOXMENONS TG Muydoviog
AUVNG oL AITOTEAELTOL OITO: L. GTQOUATA CQYLAMXMVY VAXDV 0T o, B. EVAAAAOOOUEVE 0TQM-
LATO CQYLAALKAV VALKV KoL GUUOV, Y. £V0L 0TQMU OLBOOULOUEYNS GUUOV, d. Ve OTQMUO TTOQA-
ATLOV HQOXOADV KO GALLLOV KOL €. £VOL OTOMUO YNULKOV LWENUATWY.

Aev &xovv Poebel péyol T amorbouata utoa otig amobéoels g Muydoviomnig opddas, mote
vau YiveL duvath 1 oxQBNS xQOVOAOYNOT TOVS %Ol 0 daywLouds Tovs. H évagEn amdeong tov
Cnudtwv ovtwv Tomobeteitar 0to Téhog Tov Kdtw IMAsotoxaivov, ondte moémel va BecwonOel
VEOTEQNS MALXLOG, EVHD TO YMULKE LOAUOTO HOL OL AETTTOKOUKOL AUUOL TV AVOTEQMV TUNUATWOV TNG
Bewoovvral Ot £xovy Ohonawvin nhuxio.

3.2.3 Oloxarvizég anobiaeig

Ouv Ohorauvirég amoBéoelc e meQuoys mov e&eTdleTol wrooty va dLoxELBotv o8 OUAdES e
Bdon ®velmg ToL ABOAOYLHG TOUG YOQUKTNQOLOTIXG X0 TNV TTQOEAEVON TOVG,

(1) H: Ohoxawvixég adtaigeteg amobéoets. ITeghaupdvouy yakixia, duuovs, eQuigég agyidioug
Ue xoAixio otn Béon xobmg now TaEaxTLO LERUOTO.

(2) H, Ik: TTeQuhopufdvouy appovyovg aQyidhovs, aQylAhovg, LAVES noL AETTOROKHKES AUUOVS, OL
omoleg elvat ovoLaoTinG oL arobéoels TV AUvaY Aayradd, BOAING %ol TV AITOENQUUEVOV
Mpvaov Boopohipvng xau Ayvou.

(3) H, co: I1gooymOeLS ®OLAAdWV. ATOTENLOUVTOL KVQIWS AT XaAiHLA, AUUOVS UE KRQOKOES,
AUPOVKOVS AQYIANOUE %atL LAVES e aQYLAMMO XAAUUILOL ©OT( BECELG.

(4) H, al: AAovproxéc amobéoeic. Auuouyes doyLAAoL, GQYLAAOL, GUUOL KOL XOAIXLOL UE QQYLAAMNKG
ROAVUUO ®OTd BEoELC.
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SXHMATIZMOZ

NAATANOXQPIO

SXHMATIZMOZ
FEPAKAPOY2

SYRUa 5: ZXNUOTLXY TOUN 0TNV TEQLOYT TOV
yoouov TTakard Xouvoavyn (WrhoBinog, 1977).
a. Equbgootomuata, f. Agythopaupiteg pe
0016 tov Dicerorhinus orientalis, y. Wopiteg, 0.
Kooxahomoyn, €. Ogiloviag amwoodfowaong ue
QoPeoTITING oUYRQILUATY, T METAUOQQOUEVD
VITORABQO.

Fig. 5. Schematic section in the area of the village
of Palea Chrisavghi (Psilovikos 1977). a. Red
beds, b. Clayey sands with bones of Dicerorhinus
orientalis, ¢. Sandstones, d. Conglomerates, €.
Erosional horizon with calcitic concentrations, f.
Metamorphic basement.

Syhua 6. duoiky Topn otn Béon RVL mov del-
¥VeL To Zynuotiond TTatavoymweiov (Koufos et
al., 1988). a. ‘Edowoc, . Malmdelg - ToppodeLg
aofBeoTéMBOL e HOLAOTITES, QWYLES Ejoavong.
H Béon tov amotereitol amd agylthhouyo 1ov-
SUADdN udoyo, v. Troulomodoivn LAUG - doyLh-
A0C TAOVOLL 08 GUUOUS UL XQOXAAES 0Tn Pdon
MG, UE AMOABBRATA PIXQOBNAAOTIROY, O.
Kootovéouion 1eoo - Aemtdnounn Guiog Tov
CVTUITQOOMITEVEL TOL AVATATO TUMUATA TOV ZXN)-
ROTLOROU TeQanaQole, €. ACRECTOYAUULTIXG
OMOUOTO [LE ROVOUMDIN ETLPAVELL.

Fig. 6. Schematic section in the site RVL showing
the Platanochori Fm (Koufos et al. 1988). a. Soil,
b. Massive - tuffaceous limestones with ovoids
and desiscation cracks. Its lower part consists of
nodular clayey marl, ¢. Green - grey silty clay
with a lot of sand and gravels at the base, with
microfossils, d. Red brown fine - medium grained
sand representing the uppermost parts of the
Gerakarou Fm., e. Nodular calcareous sandstone.
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Syfna 7. Zynuoatint Topd pe tn Muydoviany
axohovBio oty Loy Tov xewudooov Miata-
vOpEO VOTLOL TOU LY Aayradinia (Wihofi-
%0, 1977). a. Yhd Suéfowonge, B. Auuog #atd
OTQWOELS,Y. ZTQOUATO AQYIAAWY Ue EACOUATO-
101 oTEWOM, 8. Ao ue oo daPdbuwon, €.
Kooxdhes, dupot, . Egubgootoouata (Zynpo-
TWOUOG ['eQaxaQOVG).

Fig. 7. Schematic section of the Mygdonian
Group in the area of torrent Platanorema south
of the village of Langadikia (Psilovikos 1977). a.
Erosional products, b. Sand, ¢. Laminated clays,
d. Gradual - bedded sand, e. Gravels, Sands, f.
Red beds (Gerakarou Fm).
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4, TEQMOP®OAOT'TA

4.1 I'evina,

Q¢ #VOLO YEMUOQPOAOYIXG OTOLYXEID TOV GUALOY «Adayradac» Ba moémel va. avageel 1 Aexdvn
TN MuySoviag, 1 omoio amotehel To xeviowd emunues FoBiopa g meQuoyic pe drevbuvon A-A
¢wg BA-NA, uéoo oty omoio. foioxovral ov Miuves Aayradd xar BOABnG. Ou Apveg avtég eival
VITOAELUIOTIREG MOQMES TNG ueyang TTAeloToxawvixng Aluvng Tng Muydoviag. H Muydovia hexd-
vi) Bewoetton TR evog eveitego Igopuydovioxoy FUBioUaTOS, TO 0TOL0 TEQULAMBAVEL XAl TIG
YELTOVIHEG henaveg ZoyrABeoion xar MaaBonoog. ZTo voTloduTiLo TUiua ToV GUALOL avostTio-
OETAL EVOL TUHUOL TNG AEXAVIG TOU AVOELOVVTOL TTOV EXTELVETOL OUTIXROTEQE OTO PUALD «BECOUAOVI-
HIP>, KO 0TO POQELOAVATOMHKO TUNUE AVOTTTOOOETAL TO KO TUNUE TNG AEXAVNG ZTQUUMVOL.

Ou. TEEMEL GG VL TOVLOOEL OTL OL YEWUOQWOAOYIXOL OYNUATLOUOL, OL 0TTotoL eVTOTCOVTAL OTjie-
Q0L OTNY ETLPAVEL. TTOAMDVY TEQLOXMDY TOV PUANOY «ACYRAOAS», EXPOALOVV KOTA HAVOVA VEOTE-
wtovirég degyaoies. H poogn, 1o oxnua, 1 0éom, 1 EXTaom Xot 10 VXA TV OYMUATIONMY QuTOv
TAOEXOVV TTOLOTIXG %Ol TOCOTLXG OTOLYELOL YLOL TN} XQOVORGYNON OLOQQNEEWY, KATAHOQUPMV HVT-
OEOV, LAV SLAPBOMONG %atl ATTGBEONG KOL TOV EVIOTLOUS TTEQLOYMV £VIOVIG TEXTOVIXNG A0TGOEL-
ag. Tvat 10 AGY0 auTd ®QiveTal ondmuun 1 EEETAON TV YEMUOQPOLOYLKOV TYXNUATLOUMDV TOV VEOTE-
HTOVIXOU YAQTY KOl O OXOMOTUAS OQLOUEVIV OTOLYEDY XOTH TTEQLOYT.

4.2 Emgaveieg emmnedoong

Hodmertan Yo oxedOv emimeda 1 ue WxQn ¥AoN TURHATA TG ETLPAVELNS TNG ENEAG TaL OTTOLL OYN-
MOTLOTIHAY HOTE T1) LAQKELD TNS AITOYOUVOONS UE EVVOTHES KAMUATUHEG HOL TEXTOVIXEG OUVOTrES.
Ot eTLPAVELES ETLTEDMONG OYNUATIOTNROV QQYLAA 0 WrEd MpopeTEo (100-200 m), eiyov onpovTL-
®1j EXTOOT ROL YOQOKTHOES MOLUOTNTAS TOV avayAOgov. 2T GuvEXELD OPS AUTES TELOLOTNHAY
HOL T TEUAYY TOVG £LTE avupOdOM®ay, 0TO YMQO TWY OQELVWY OYXWV (TEXTOVIHAV HEQUTMV), EiTE
PuBloTMaAY, 0TO YMDEO TOV TAPQOMEXAVAOV KoL XOAVEHNHRAY aId veoTeQes Wnuatoyevels omobeé-
oelg. Emopéving 1 PEAET TwV ETLPOVELDV ETLITEdWONG TOQEYEL ONUOVTLXA OTOLYELD VL0l TN VEOTE-
ATOVLXY DQOOTNQLOTNTA TNG TTEQLOYNS.

210 %O TOV PUANOV «AQYRAOAG», OOV KVQLUQXOUV OL 0QEWvOl OyroL Tov Begtioxov, tov
XoTuat %ot Twv Bovvav fogea Tng Aluvng BOMng éxel emonuaviel n maovator ToAOVY T-
RATWY WLOG ETLPAVELDS eTLITEdMONG 0 VYPOUETQO 400-600 m. Meydhn eEamhwon £l 1 empdvela
oUT 0TOV EVEUTEQD A0PWOdN %Mo TOV xwLo¥ ITAateia, Bogew Tov ZayrhPeolov, 010 OVTIRO
Tiua Twv fouvay g BOAPng xal otny eEwteurn megubmoioxt Twvn tou Begtioxov (Aoxog -
030G - Aogiorog - 0000, - AoExAg - ZefdoTela - Aayovag - ZVAOTOMS - EvaryyeAiotoua).

H emupdvero 400-600 m oynuotiotnxe xatd 1o Kdtw - Médo Metoratvo #ow 1 onpeuviy BEom twv
TUNUATOY TNE 07 CUTE TO VPOUETQO, OPEIAETAL 08 VEOTEQES AVIPMTIHES HLVIOELS.

4.3 EEEMEN TOV AExavov

O TenoLopoOg TS MeLOXAVIXAG ETTLPAVELOS ETLITEOWONGS NTAV ATOTEAEOUA TNG OQAONG dLAPOQWY
ONYUATMV, T OTOL0 SMULOVYNOOV VOl LOOATHS UEYEADY TEUAYDY OTO MQLUO - YOUNAO avayAv-
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(PO TNG EVEUTEQNS TTEQLOYNC.

Oguopéva amd ta Tepdym ouTd axoAovINoAY Pt TTOQEIN DETIRMV HUTAXOQUPWY KLVIOEWV KAl
OMOTEAEOOV TO, TEXTOVIRG eEGQUaTA (xEQaTer) TOV BeQTionov xow tov Xootdtn. H auvolxn avy-
Pwon ToV EENQUATMV auTMV VITOAOYICETAL UE YEWUOQYOAOYIKA xQLThowe ag 300-400 m *atd To
Neoyevég nai to Tetagroyevég.

YigEav Oumg ®aL To Tepdym ta omolor axoAoVBNoaY U0 TTOQE(N OQVITIAMY HATAXOQUGPWY KAVY)-
OEWV KO OTETEAEOQY TOL TEXTOVIXG Bubiopara, SNad To SGTEdO TWV TAPQOREXAVAV KAl OVYXE-
rowéva g TToopvydoviamng hexrdvng xau g Aexavng Ztouudva. To fubopéva autd Tpipata
gxovv xaivgbel omd Neoyev now Tetagtoyevn (CHuata, To 00(0 EMLTEETOVY T QOVOAOYNON TG
PUBLONG TWV TAPQOAEXAVADV HOL TOV VTOAOYLOUS TwV TYHV BUBLong %a 1Enuotoyéveong 0° auTéc.

Av nau #abe pior oo TG TAPQOAERAVES QUTES 0XOAOVINOE 1OLALTEQN TOALOYEWYQUQUKT EEEAHTL:
#1 el #aTd TO NeOYeVES noL TO TETAQTOYEVES, T HOQPOAOYLXA, IENUATOAOYLAGE %Ol OTQWUATO-
YQUQLKA TOVG OTOLYELD ETLTEETOVY T DLOUTLOTWON TNG OQAONG HVO TEXTOVIXMV OTAOIWV:

(1) To mEMTO TEXTOVING OTAOLO XAQAXTNQITETOL ATTO TOV CQYIHO TEUANLOUS TNG ETLPAVELAS ETTLITE-
OWONG o€ ueyaAa tepdym. Ta Tepdyn avtd Goxlav va Bubilovial xatd 1o Kdtm - Méoo
Metdrawvo nar vo 0éxoval Wnuotoyeveig amobéoelg tov Mewoxnaivov, Tov IIAeloxaivov xoL Tov
Buhhagoayriov (IMoopvydoviomn Oudda). O amoBéoers autég HTay #atd xavova nretgotinés. To
OUVOALKO TOXOG TV IENUATOYEVMY auTmV amoBéoemv yio Tug Tagoohendves TToopvydoviag xat
AvBepovvta vtohoyiCetar og 350 m. H fU6Lom Tou Tubuéva Twv TaQQOAEXAVHV QUTMOV HTav XaTd
100-200 m peyaA0TeQn TOV THOV TOU GUVOMKOU TdXovg Twv Neoyevay amtobéoewy 0° autée.

(2) To devTEQO TEXTOVIXG OTAOLO YQUXTNQITETOL (TTO TN dnuiovEYie lxQdTEQWY Tapowy. To 0Td-
00 auTd 0YICEL TEOG TO TENOG TOV BLALOGQAYXRIOV, OIS TIQOXVITEL AT TOV TEUCLYLOUO TV
Bihhagodyxiwv egudgootomudtwv tng Moopvydovianig Ouddag »ol eEelicoetal 010
TetaQroyeveg, OMWG TEOKVITTEL GO TNV TANQWON TOV VEOV UXQMV TAQQWV Ue TETAQTOYEVELS
amobeoels,

Onwg moorvmrer oo Tov mivoma I 1000 T vPOpeTQa TV TETAQTOYEVHOV TAPQMV, OGO %aL 1 fUBL-
01 QUTADV 0X0AOVENOE 1WLITEQN XATA TEQITTOON TTOQELM. Z¢ YEVIXES YOOUUES OUMS, UTOQEL VL
AexBel OTL M POBLoN TV TAPEWV 0TO XMQO TNG TAPQOAEXAVIS TwV ZeQOMV, ftav 400-600 m xatd
10 TetaQroyevés. Avtifeta oTig pnoTeQes 1dgoovs (AvBepovvia, Aayradd, BOAPNe,
Bowpohpvav, Zayrhpeotov, Magabotoag, Aovumdy, Xogudt, Zoxo0) 1 fobuon xupdvinxe
LETOED 50 m xow 160 m %o1é 10 TETAQTOYEVES,

Me Baon ta magamave otolysio vohoyitetal OTL:
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MMINAKAZ I. Twiéc puduong xou iCnuatoyéveong otig Tetagroyevels Tpoovg g TeQLoyis Twv
QUMY AQYRaOG HaL Oe000A0VINY

TABLE L. Subsidence and sedimentation rates in the Quaternary grabens in the Thessaloniki and
Langada neotectonic sheets.

Tdpot Méao [Tdyog MéyLotn
VYPOUETQO WCnuatwv fuBLom
AghTatnd Tedia AEL0U -
OeQuUatrov 2-5m 400-600 m 700 m
AWVOTEVAYMV ZEQQWV
(KeQrivig - Ayivov) 20-40m 400-600 m 700 m
XoQTat 500m 50-70 m 100 m
Bowpohpuvaov 360 m 50-100 m 120 m
Aovumuv 300m 50-80 m 100 m
ZayxhpPegiov 250 m 70-100 m 130 m
Mapafovoag 180 m 30-70 m 80 m
Aoryradd 120 m 120-160 m 220m
BOAPNG 60 m 140-180 m 250 m
AvBepovvia 50m 150-200 m 230m

+ To 00QOLOTIHO GVVOLO TWV RUTOXOQUPWY TEXTOVIXMV RIWNOEWV (AvUPOoEmV %ot fubioewv) Tng
TEQLOYNC HATE TO VEOTEXTOVIXG 0TADLO Moy 800-900 m yua Tig Tapolexdveg ITgouvydoviaxn
®o AvBepouva.

o H toonra fudiong xon oL Tiés inuatoyéveons Tov tégomv xatd 1o Tetagtoyevég vitohoyito-
vraw oe 5X10% mm/y €wg 6X 10" mm/y. Ov avtioTouyeg TLES xatd 1o Neoyevég umoloyiova oe
2.3X10% mm/y éwg 2X 10" mm/y. Egdcov Bépara BemonBel vt otabeon.

* EROUEVOIS %UTE TO VEOTEXTOVIXG OTADLO TOOO 1 SQAON TV ONYUAT®Y, 600 %Ol 1 EVIQoN TV
HOTOXOQUPDY KIVIOEWY TWV TEUCLYDV TAV UEYGAES YLOL TNV TTEQLOXN TOV GUAAOU «Adyradd».

4.4, Kvouo HoQ@oTeATOVIXG OTOLYELY,

H ONELYEVIG TEXTOVIXI} X0l OL XOTOXOQUEPES UETAXLVIOELS TTOV EAAPAV XMDOU UETA TO OYNUATLONO
NS MELOXAUVIKNG ETLPAVELNS ETLTEOWONG (400-600 m) ETTEOQUOAY ATOPAOLOTIXA OTO HOQPOVAV(L.-
YAVQO TNG TEQLOYNG TOV (PUANOV «AQYRAOGS.

Ta QHYUATO IOV OXNUCTIOTIHRAY ETTNQENGAV LOLALTEQO TN LOQGPOLOYLL %Ol VIQOYQAIL TNG TTEQLO-
YNAG. ZUYHEXQUUEVOL TTQOXANETAV:

1. Tnv ®otd Oéoerg omdtoun petaforn g xhiong v xMtiwy. Iadderyua 10 ueydho Qnyua
2Z0y%0V.
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2. Tnv 0gLoBétnom TV Tageorexavav. H oguofétnon ota fogeta tng Aendvng Aoyradd amo to
ONYUC AGYQOV - AVEAMYMG %O 0TO VOTLL aT6 T0 Qiypota: AnTig - Aayuvay - Ay. Baoiheiov
#on Tegomagote - Nutopndivou - Ztifov - TleQuotemva eival £va TaQdderypa OOV Qaivetal
oL T ofyportar TatCovy xoBoQLOTIHG QOMO 0TO oyjua xat TN dievBuvon Twv Pubroudtwy, agpov
10 0QLOBETOVV 0TO GVVOAD TOVG,.

3. Tn Smuoveyia Textovirmy avoBabuidwv ota meglimola ToALDY frblopdtwy.

4. T 0QaATNOLOTIAY HETABOA 0T HOQEH TWY VOQOYQAMXAV dLTOMV, OTIMG 1 ROVOTTAELQY V-
TTVEN TV KRGOV TOU OLUTVOV.

5. TO GYMUOTLONO HOEUOOPEV@V XOLAADWY KVQIWS OTLS TEQUTTMOELS TTOV 1) 0QA0M TV OMYMATWV
GUVOOEVETOL QTG AVOLOTQOMN TOV AVYAVPOU.
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5.NEOTEKTONIKH, ZEIZMOTEKTONIKH KAI ITEPITPAQH
TQN PHI'MATQN

5.1 Neotextoviznd TACiGL0

Onwe TEOAVAPEQDNXHE 1 TEQLOXH TOV QUAAOY «Aayraddc» TomoDeTelTaL 0TO XMQO TWV LWVHV
Teopopanedovinne, Ieguoodomxic #at AELOY. ZT0 ¥(DQO oo EXOVV ONLOVQEYNBEL ®OTA TO VEO-
*TOVIRO 0TAdL0 (Neoyevég - TetaQToyeves) ueydha textovird fubiopato nar Aexdveg (Muydovia,
Zaryrhfegiov, Magabovoag, AVOELOUVTO KoL ZTQUUMVL).

Ta pudiopara qutd moTeveTon OTL IMMuoveyBNKay artd ™ ddon evog EVIOVOL ®al ouvE OC
£QEMHVOTIAOU TES(OV aTTO TO MELGRALVO UEYQL OMUEQU, TTOV €lXE WG ATTOTENLECUA TO CYNUATIONO
HOTEL KOVOVE KAVOVIXDY QNYRATOV [ ko] ouvifing ouvioThoa 0QLEOVTIAG HETATOTLOMG (dLev-
Buvong ohioBnone). Ta onfyuata éxouv xiQLeg Stevbivoels A-A péyor ABA-ANA xa, BA-NA, evo
TOQOTNOOUVVIOL et 0QLOREVHL 0T Stevbuvon B-N. Ta meQLosdTeQa ortd Ta QryMoTa autd AELTov-
YNOOV TOVAGLOTOV 0TTO TO MELoRaVo, £ve) oQuopéva eEaxolovboiv amodederypéva va BQioxo-
VIOL OF EVEQYO) RATAOTAON UEXQL OTIUEQE TIQOKUADVIAG EYGAOUS XAl [IXQOVG GELOROVS HOL YLX
0QLOLEVD, GAL VTGOV Oopeig evOeiEelg OTL Aettovgynoav oto TetaQToyevee,

M0Q' OAO OTL TO VEOTEXTOVIXG 0TADLO Oev OxeTiCeTan pe v daigeon Tov EAMVIZOD YmdQov o€
yewhoywés Covee, eviovTolg Ba moémer vo oMuelwBel 1 WOWHTEQN CELOUOTEXTOVIXY CUITEQUPOQN.
e ZeoPonaredovinic naLog, TOU eival M TEQLOOOTEQO EVEQYN OeLours Lovn Tov
B0oQeLOEALAOKOV Y MDQOV KL TV YUQW TEQLOYMV.

O o6hog g SeoPoparedovinnc Exer diegevvniel onuavIKd WG TQOXVILTEL 0m0 TLG TTOAMEG
£0Y00teC TOV £xoUV Yivel Ta Teheutaie xdvia amd TOMAES eQyaoies T TEAEVTOLN YQOVLOL KAL £XEL
eEeTaoTel M LOLALTEQN TEXTOVIXT] CUUTEQLYOQE TG TOGO O€ OYEON UE TIG OUVEXELS TRQAAMNAES
Neoyeveic - TETAQTOYEVELG TAPQOVS TOV £X0VV OXNUTLOTEL 0TO YWQO TNG ZEQROUAXEDOVIRNG KOTA
vevur) Srevbuvam A-A, 600 %ot 08 oxE0M Pe TOL S0 TNG OQLEL, TO AVOTOAKO TNG QIO ME T Poddrn
IOV OTIOTEREL TN YVOOTY «TEXTOVIXT YOOUUT ZTQUUAOVO» X0 TO dUTIXO TG 0010 Me TNV TTEQLRodo-
i Covn wov extelvetan arrd tor EMvoytovyroohafnd odvoga péxor T Muydovia hexdvn xou
10 Bboewo Avyaio. To §v0 autd oo TG ZegPopaxedovinis nALog amotehodv (0wg Tig xUQLES
vooppés evarodnoiag Tov @rhowoy oty TEQLoXN XL #abLoTov T Zegfopomedovinn wate Ty
TAEOV EVEQYT) OELOPOTEXTOVIXA COVN.

5.2 Meovyoagn tov Eveovav xa IIbavov Evepyov Pypdrov

H mo evivrnwotaxy onEtyevi) Lovn o SeomOLeL 0TOV VEOTERTOVIRO XG0T, GUALO «AayrODAS,
elvay ot oV dMovEYNoe xat 0LobeTel 0Ta voTLe OMOXANQEO TO BUbopa Tng Muydoviag Aexd-
vne. H peydhn ot onEuyevn Covn elval oewopud eveyn xaw amoteheital amo ta axorovba -
nato onypdtov: (i) Ibove Evegyd oriypa Meloooymetov, (i) Eveoyd orfynor Antig - Aoyuva -
Ay. Baouketov, (ifi) Zewound Qiyue Teeanaovg - Nuxopndivos - Ztifov - [eroteidva, (iv)
Eveoyd ofyna Aovtowv BOMMG - AToAwvids,.

(1) Zeiopixd priyua I'egoxagovs - Nixoundivov - Xripov - Hepioteomve
SeymotleTal To TWARA auTO TG ENEWEVOUS COVNG %Al TEQLYQAPETAL 0OV «ZELOXO Qnypa Tega-
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#0QOVG - Nunopndivov - Ztifov - [IeQuoteQdvar» YLoTE eival TO ONUAVTLXOTEQO TUNUE QNYIATOC
NG COVNG QUTHG KO ETTOUEVIS TNG EVQUTEQNGS TTEQLOXNGS POl [ auTO %VQIMG UVOEETAL O UEYAAOg
OELOPOS TNG Beooarovixng (20 Touvviov 1978, 10:31:07, ouvietaypéveg 40.80 N - 2320 E, Ms = 6.5,
VIII +, Z1ipog).

H yevixn dev0uvon Tov oeLoixol gnynatos eivar A-A eve xotd Béoelg eugavitetar amd ABA-
ANA péxor ABA-ANA, agov magovolder ToEoewdn avamTuen, e neTdmtmon 1o Bood.
Emugaveland engaviCetal pe peydn (75°-85°) yovio xhiong meog Bogod, 1 omoic dumg pewmvetal
ouvexas pe o Pabog haupavoviag og xaw TV T Twv 35°, 0mwg £xel dlamiotwlel amd Toug
UNXAVIOUOUG YEVEOTS TV OeLopmv. T T0 AdYo autd ouumeQaivoupe OTL TQOXELTAL Yid ALOTO®W-
TOV TUmTov onypa (listric fault). '

To onfyuar elvar evdLdxnQLTO 0TS SOQUPOQLHES ELXOVES XUL OTIG AEQOPMTOYQUPIES. ZT0 VIonbo
EVIOTULETOL 0O TIG TEXTOVIHES avaBalOpides TOu dMUOVQYEL RO AVTLOTOLYOVV ELTE OTO YEWAOYLXO
0010 peTa&D TOV VITOPEBEOV KAl TV VeoTEQWY (NeOYEVAV %o TETAQTOYEVOV) IENUATOV TNG AEXG-
VNG ELTE 0TO YEMAOYLXO OQLO TV Kdtw ITAewotoravirdv amobéoewy (Zxnuotiopnog Tepanagois) -
ROL TV MEOO - Ave TTAELOTOROUVIXOV IENUATWY, OITOV 0T TEAEVTOLO TAQUTNQOVVTAL ETLTAEOV
010 #AAOOL QNYUATOV TAQOUOLOS YEVIXE. YEWUETQIOG IE TO XVOLO OTiYUL.

Ot ®oTOTTQIXEG QNELYEVE(S ETLPAVELS HATE WIXOG TOU QNYMOTOC dev £ivon yevird ToAAES yuati
gxouv egoparvviel arrd ) OLfowon Twv xehaQwv CNudtwy. TTaguxdtw divovial 0QLOMEVES
OVTLITQOOWITEVTUAES UETONOELG ONELYEVIIV ETTLPAVELMDV UE TLS AVTIOTOLYES YQUUUMOELS TEXTOVIXNG
ohloBnong (Zy. 8):

. 55°-60° BA, yoauuwon textovixng ohiotnong 70° BA, ©0vovixY GuvioTdoad ®ivnong
B. 74°-50" BA, yoduuwon textoviknig oAlobnong 73° A, xovovixy GUVLOTMOO0 #iviiong
Y. 40°-55° BA, yodupwon textovinnig ohiotnong 80° BA, xovoviun ouviotmoo ®#ivnong
0. 90°-70° B, yoduuwon textovirig ohlobnong 85° A, xavovixn GuvLeTMOO0 %iviong

Me ) oewopnn dodom tov 1978 (Ms = 6.5) dnuiovoyidnray eupavelaxd ixvn Tov QiynaTtog oe
winog 15-18 km meQismov. To péyloto empavelaxo GAua te véog dLaQENEng eugaviobnxe ota
xwoud Fegaxagov (23 cm) xat Ztifog (14 cm), evedd oe TOMES dAheg BEoelg netakl TepomaQovg -
[TeQrotepmva To GApa xupdvOnue uetaky 5-10 cm. Anwoveynnxay exiong avoiypoto 4-10 cm,
®BG o uren OeELO0TEOPN UeTaTdmLon (2 cm TEQUToV) € £val oMueio 0To XWELO Nixoundwvo.

Extdg oo 1o peydho oeoud (Ms = 6.5) pe 1o iiywa autd GuvOEETOL YEVIRA £vag TOAD ueydhog
aQupos mxQoaelopmv (Ms = 2.0 - 4.5) Tov @aivovial 0To enifepo Tov XGOTN, TO OWOAO TV
OTolmV £xeL £0TLOXA BAON 8-14 km.

To auvolro GAhua Tov YEWAOYLHOV QYIATOS 08 OAN TN dtdxeld Tov TeTaQTOYEVOUE WTOAOYILETOL
Ue Baon Tg WnuatoAoyixeg evoeigelg og 250 m,
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Lx. 8c

8

Zynuo 8. Zrepeoypaplrés mooforég (dixtvo Schmidt, VOTLO NULOGAIQLO) TV QNYUATWV UE TLG OVTIOTOLYES YQUUUMTELS
TEXTOVIXNG OALOBNONG (BEAN) YLOL TLG VEEG KOl CELOULXA EVEQYE KLVNOELS (O1), HOL TLS TEOAALOTEQES KIVIOELS (), TTOV peTQiinxay
AOTE PIROG TNG UEYAANG onELyevolg yoauung T'egomagots - Nuxopunduvo - Ztifov - [leguotegavo.

Fig. 8. Equal area, lower - hemisphere projection of the Gerakarou - Nikomidino - Stivos - Peristerona fault segment showing
the (a) recent (seismic) and (b) older movements.
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(2) Evegyo orjyna Antiis - Aayvvav - Ayiov Baoiitiov

[TQO%ELTAL Y10 TO TUAUG QNYUATOG TTOV ELVAL 1) GCUVEXELD TTQOS TOL AVTIXG - BOQELOAUTIXG TOV TTQON-
YOULEVOU OELOWLHOV QNYMATOS T'eQaxaQovg - Nuxoundivov - Ztifov - Meprotepuva (1), dué péoov
TV XLV AYiov Baothelov - Aaywov - ANTig ®ow o€ uhirog mov Eemeovd o 20 km. Qotdoo
YL TO TUAUOL QUTO OEV EXOVUE OTOLYELOL YLOL GUYHEXQUUEVT OELOULXY DQAON 0F LOTOQLKOUC YQOVOUC.
To onyuo Antic - Aayuvov - Ay. Baotheiov eppaviCetat, 6mme xal 1o enyno I'eQoxaQog
Nutoundwvou - Ztifou - [IeQuoTeQmva, 0oV TO YEWAOYLXO OQLO UETAED TYNUOTLOUMV TOV VITOfd.-
Boov na Twv Neoyevarv - Tetagroyeviv WCnudtwy mov IAnewnvouy to fubioua tng Muydoviag,

Elvar evdudmouto otig doQugogLrés ewnoveg ooy e Covn BA-NA duevbuvong mov amoteeitan
0TO UEYOAUTEQO TUNUA TNS ATO dVO ouveyels TOQUAANAOVS KAADOUC ONYUATWV UE LETATTTWOT
7QOS T BA, %0 ot 0moiot averyvewIiZovial 0To VIabo oIto To YEWUOQPOROYLXG, X ULQUXTNQLOTL-
(L TOUG HOL TLG HOAG QLOUOQPWUEVES TEXTOVIXES OVAPABULOES KO TG TOLYWVIXES ETILPAVELES QTY-
natog (triangular facets). O ¥AGdog ota NA, eviomiCeTal amORAELOTIXG UECH OTA TETQWUATO TOV
VOPABQOY %A OL TOLYWVIXES ETLPAVELES EivaL ONUAVTIXG TTLO OLOBQMUEVES AT AUTEC TOV, TTQOG -
™ Aexdvn, ®hadov, oL omoieg TAQOVOLELOVV TOAM) PixQoTEQEN ddPowon. O Tekevtaiog ®AGdOg
vhomoLel T0 GQLo avdpeca 0To VOO xaL Ta Neoyevn kot ITAELoTOXLVIXO LOIUOTA.

To onfyna yapartnoiCetar eveQyd yuuti: (o) oproletel 10 yvootd evegyd Fubioua g Muydoviag
OTO TUHUE TNG Alvng Aayraod, (3) aIToTeEAEl CUVEXELX TOV YVOOTOU 0eLoWA00 Qfynatog I'epoma-
000¢ - Nuxopunduvov - Ztifov - Ileguoteouva (1), () OLOUOQPOVEL AUETO. TO OUVYXQOVO UOQPOUVA-
YAV@O, (&) emnoedlel Too Méoo - Avw IThetotoxoivixnd nuato (dnutoveyio avopabuidmy) xal (€)
OVVOEeTaL Aueca e TAN00G ULXQOCELOWDY, OTWE POLVETAL YOQUKTNOLOTIXA 0TO emiBena Tov
xaotn.

To GuvolxO GANO TOU YEOAOYLKOY QNYUATOS 0T dLdoxela Tov TeTaQToyevolg e Poom Tig Wnuo-
TOAOYLRES eVOEiEELS VITOAOYICETAL 08 220 m.

(3) Evegyo onyna Aovtoov Boipng - Amoriwviag

To onypa avtd amotehel TNV TEOS T0. AVOTOMHKGE GUVEXELD TOU GELOULXOV QNyUaTog (1) amd tov
[TeQLoTEQMVA TTROS TNV ATTOAAMVID OLd eSOV TV AOVTQHV BOMNG.

AWITLOTOVETOL TOCO 0TA TETQMOUATA TOV VITOPAOQOV, 000 %o ot Ve nuata (TeTaQroyevr),
OOV avayvoQiCetal eite pe puxQég onELyevelc emupaveles, eite e TexTovixeS avafabwioes, eite
Ao TN YOOUMLKY EUPAVLON YNUHOV LENUATOV (TQUREQTLVAV) ®UQlwg 0TV TTeQLoxn fooeLa NG
Néag AToAMOVIOG,

To onyua €xel winog megimov 10 km, yevirn dievbuvon A-A péyor ABA-ANA %ol LETATTMON TQOC
Bogd. H xwivnuotiny 1ov ex@oaletol amd TLg oVILTQOOWITEVTIXES YQUUUMDOELS TEXTOVIANG OAL-
ofnong ov petginxay (Zyx. 9).

a. 110°-50° BBA, yoauumon textovirng ohiotnong 70° A, Xavovixt GuvioThoo ®iviong

B. 80°-80° BBA, yoduumon textovirng oAlotnong 72° A, #avovirT OUVIOTWO0 XEvIong

H ovvdeon tov onynatog ovtol pe g Beguég mmyég Tng BOABNG SLOmoTmveToL 0o 10 Yeyovog
OTL ROTA PHOG TOV QNYUOTOS KO GUYREXQLUEVOL EXEL TTOV OLALOTAVQMVETAL e SO IXQATEQN QNY-
nata BA-NA detbuvong, exdnhavovrar OeQuég mnyéc.
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To OUVOMXO (AU TOV EVEQYOU QIYUATOS AOVTQMV BOARNGS - AToAhwviag 0To Tetagroyevég Bew-
0e{TOL OTL €lVOIL OVAAOYO pig TO VTG TOV QiyMaTog (1), TOV 0motov GAAWOTE GTOTEREL T OUVEXEL
%O VITOAOYICETOL oTar 250 m.

Tyfiua 9. Kevnpoue] Tov onypatog Aovtodv BOABng - ATOMVIRS. AVO GVILITQOOWITEVTIXES EMLPAVELES TOV QNYROTOG
QivOVTOL 08 GTEQEOYQOQLXT TIQOBOM (MEYLOTOS XTXAOG), EVE OL YQUUUMOELS Textovig ohlatnomg (Békn) dnhdvouv o
£idog g véag xivnong mov moQaTngEital 0To QAL

Fig. 9. Kinematics of the Loutra Volvis - Apollonia fault segment. In the stereographic projection two slickensides of the fault
are shown as great circles, while their striations, indicating the recent movement of the fault are shown with the arrows.

(4) Zerouno oriyuo puerav rov Ayvov Boipng - Aayxadd

To Ofiypo. quTO amoTeLEl £va ¥AGOO TOV CUOTHUATOS TMWV OELOULXMY OMYMATMV IOV €000V ETTLQU-
vetand tyvn dLapiEewv xotd To oelopd g 20ng Iovviov 1978 (Ms = 6.5).

H empavetaxy auth SIGoenEN Tou Celopov ixe ouvolxd wixog 5 km, eyLoe amtd 1o ¥wowd Zti-
Bog %o ue Sievbuvon ABA-ANA mooexteivoviay 1og T Aluvn Aayxadd duaoyiCoviag oxedov
gyrouQa TV eBvixy 006 Gecoahovinng - Kapdrag.

H axoiBric SLevbuvon Tov empaveloxol fxvoug xatd 1o oelopd firav N115° xaw n ywvia xhiong
1OV 0TV empdvel 73° og 1o BBA. Eugoviotine g ®OVOVIXO QNYLOL e UETATTTOOT TTQOG Ta
BBA %ot £x0ye TIC TOM) TO0QATES AAMOUBLOXES TQOOKMOELS TOV BUBLOOTOG OTO YMQO UETAED
T Apvav. To dhua xopoivoviay omrd 2 £mg 20 cm %ol TO ETLPAVELOXRO AVOLYUOL HTav TNG TAENS
Tov 15 cm.

OYAAO «<AATKAAA» | 31




To empaveloaxo ixvog Tov QRynatog dev elval 0QoTd oMuea. XaL Sev elval dSuUVATOV VoL VITOAOYL-
0Bel TO OUVORLKO YEMAOYLRO GAUOL TOV QYIOTOC.

(5) Xewouixo otpypa Lyolagiov

To ofywat owtd asotelel Tuipa QNYROTOG TG neyodvTeQng enEryevolg Lovng Zxohagiov -
Avalnymg - Aoorov, 1 omolo ogLoBetel ) Bogetoavatolxn Theved Tov fubiopatog Aayradd
00 TO XWQLO ZXOAGOL oL TV Acongo. To Tuiua g EnELyevols avtig Lihvng Tov TeQLyodpe-
TOL WG TO ZELOXO QMypa Zxohagiov evegyomotnxe 010 oeLoud g Oeooalovixng Ms = 6.5 10
1978 oav £évag xAdd0g TOV CUOTAUATOG QNYUATMV UE ETLQAVELAXA [XVN avVAUETH OTA WL
Evayyehopog - Zxohdgu - Ztifog.

[Toonertan yia Qfiyua xavovixd yevirng dtevbBuvong BA-NA (megimov N128°) ue Uetdmtwon mog
70 NA %o Onpaviin aQLoTeQOaTQOPN OUVLOTAOOM, OTMS JLOTLOTMONHE ATd TV EMLPAVELOXN
OudENEN Tov oELopov TwV 1978 (Zy. 10).

Zynuo 10, H xvnpomixl Tov Qnyndtev Tov tagatnorifnkay oty seQuoxl EXoAaolov Uetd To oewoud g Oeooahovixng
(1978, Ms = 6.5). Ta dedopéva mootyovTal ot Tovg Mercier et al., 1983,

Fig. 10. Kinematics of the faults in the Scholari area after the 1978 Thessaloniki earthquake (modified from Mercier et al.
1983).

To OUVOAKO WIKOG TOV CELOMXOD QRYMOTOC, SNAGSY TO PKOC TNS ETLQPOVELOXTC OLAQENENG 0TO
OELOUO, VIToAOYioOMHE oTOL 8 km.
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TO OMYIO. ELVOL 0QUTO OTLS CEQOPMTOYQAMIES KL 0TO VITALBQO (G ULt EVVYQUUUN TEXTOVIXT OIvaL-
BaOuido xatd uirog g Aexdvng Aayxodd moQd 1o xwLd EvayyeMonos. Avtibeta to tunpa Tov
orfypatog ov duaoyilel o FuBopa T Muydoviag uetakl twv 6U0 MuUVOVY ®o katevdivovion
700¢ TO YwELO ZTifog dev givor 0QUTO ONUEQE. EXTOS OO WLa TEXTOVIKT avaBabuida 0To XwQLo
ZYOMGQL.

Mg 10 0eLopS TV 1978 TO QNYIO TOQOVOLOOE MEYLOTO ETLPAVELAXO GAua 25 cm, dvorypo ad 2
¢ 16 cm %0l 0QUTH CQLOTEQHITQOPY UETATOMLON 2-3 cm 0¢ TOMA onueia, WLaLTEQR OUMWG HEGQ
070 YWOLO ZYOAIQL.

Ttovxeioe péTonong oto oelopxd ofyua: 128°-85° NA, yoduumon textovixng oilotnong 45° NA,
HOVOVIRT], 0L0TEQOOTQOQPN %ivnon. To oryua eEaxohovdel Vo TOQOUEVEL CELOULKA EVEQYO KL
OLVeL TTOAMOVG ULXQOTELOUOVG,

(6) Evegyo onpyna Acaijoov - Avainyng
To QYo VT ATOTEAE] TO TG QNYUOTOS 0T GUVEXELL, TTQOS TA BOQELodVTIXG, TOV OELOLLXOY

ofypotog Zyohagiov (5). ITdxertar Yo xavovikd Qiyna sov ogrobetel To fublopa Tov Acyradd,
0TO POQELOAVATOALKO TOV TUNUQ.

Exel dievbuvon BA-NA (N130°-150%) o wixog 20 km, Q0T600, i T0 TURUA GUTO OEV £XOUV OTOL-
YELOL YLOL OUYREXQLUEVT OELOILAY OQAOT OF LOTOQLHOVG YQOVOUC.

To QTiypa eivat 0QaTO OTLS SOQUPOQLXES EROVES HOL OTLS (EQOMWTOYQAPLES. ZTO VIaLbo 1 QNEL-
YEVIC TOV £TTLGPAVELOL ELVAL TOQATNONOLUY OF OXETES BETELS Ommwg T.y. 0To Tunpua AvOAnyng -
EvayyeMopov. Avatond g AconQov exteivetal péoa ota TETAQTOYEVY WKNUATA ROL OF OQLOUE-
VEC ONELYEVELS ETTLPAVELES UETONOMXAV YOUUUMOELS TEXTOVIXNG OALoBMONG (2. 11a).
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(8)

Zyfua 11, 2teQeoyoaguny) TQOPORY TWV TEATOVIXMDV EMLPAVELDY XKOL TV YOUURMOEWY OAloOnong mov petonbmay xatd
WIHOG TOV QNYIATOG AGONQOU - AVEAYNG () Véa evegyds @aom xivnong, (B) maldteo.

Fig. 11. Lower - hemisphere, equal area projection of the (a) recent and (b) older movement of the Assiros - Analipsi fault
segment.
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0. 134°-60° NA, yodupwon textovinig ohiotnong 48° NA, wAdyLo aoLoteQoatoogn xivnan.
B. 140°-55° NA, yotuuwon textovixng ohiotnong 64° NA, AdyLat, aQLoTeQOaTQO@N Xivinom.
v. 124°-80° NA, yodppmon textovirig ohiotnong 35° NA, mhdyia, 0QLoTEQOGTQOMN XUVOVLX,

METOED TV YOOUHY AQUXOVILOU Xt AVAAIYMG, UEAETHOMHE N HLVIUATLAT] TOV QYIOTOS TIAV® OF
WXQEC KOTOMTQUKES EMUPAVELES, OTIOV OL YQULUADOELG TEXTOVLXNG OALOONONG OIOTUITMVOVTAV
OXOUN KO ETTL TV TTOAD TQOTPATWY EMLPAOUDUATOV TOV KOTOTTQUXDV ETLPOVELOV (2. 1101).

Emtiong o€ TeTAQTOYEVY] RQOXAUAOTICYY] KA XOXXLVOYMDUATE UETONONHOY IUHQEG AOVVEXELES TTOQGA--
ANAES G OGS TO ENYRa, T.X. 130°-76° NA, 100°-74° NA. .

XoportnoloTxe g eveQyd Qyua yLoti emneedlel IAeiotonouvind WANATA Hau ATTOTEAEL Th OUVE-
YELQ TOV YVWOTOV TELOIKOV QIYMATOS ZY0AaQlov (5).

Entlong otnv £vQUTEQN TEQLOYT TOV QHYMOTOS POIOKETAL LLOL TELQE ETHEVTOMV UKQOOELOUMYV E
wxd Babud ovoyxttiong ue 1o efywa (Ivv. II) xar 1o exinevigo Tov peydhov 0ELopol TNg
Acofigov otig 5 Tovhiov 1902, 14:56:30, 40.80-23.10 E, Ms = 6.6 (¢vtaon IX, MM), To omtoio 6umg
dev elval pe axoifela TEOOLOQLOUEVD 0VTE VITAQXOVV TTeQLYQUPES 1) GALOL GTOLYELL Yiat ENGAVLON
Q&Y ®aTd TN OELOWLKY 6QAom Tov 1902.

Tl TOUg AGYOUC auToNg Sev TEXUNQUDVETOL GUETH N GUVOEDT TOV QIYIATOS OVTOU UE TO UEYGAO
OELOUO TNG ACOMQOV.
(7) Evegyad »ou Mibava Evegya gryuata Nvugonetgas - Meydains Boifng

ATIOTENELTAL QTTO L0 OUAO0L QTUVEXMDY KAVOVIXDV QNYUATV, Pinovg 2-4 km 1o ®abéva, dievbuv-
ong A-A xai xhiong 1Qog NOTO Tov TomoBeTOUVTaL SLUKEXOUEVOL 08 OUVOALXT ATTOOTOLOM, TEQLTTOV
10 km, o1 foeLa mheved Tov ubiouatog g BOARNG.
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TTIINAKAZX II pinQooeiopayv oty meQLoxy Aconoov - Avainymg

TABLE II: Microearthquakes of the Assiros - Analipsi area

DATE TIME ¢'N ME h Ms
km
10 -Amg.- 1981 23:45:53.3 40.82 22.86 9, 3.0
4  Noe- 1982 16:42:48.9 40.83 22.85 4, 2.4
27 -Aenm- 1982 08:14:41.3 40.86 22.80 13. 4.3
7 -Amg- 1983 06:59:42.6 40.82 22.78 7. 2.5 -
19  -Zem- 1983 09:34:04.0 40.82 22.83 1 2.6
22 -Zem- 1983 01:04:27.6 40.81 22.83 . 29
12 -Mdn- 1985 05:20:14.1 40.81 22.78 9. -
13 -Mdn- 1985 15:47:49.6 40.83 22.72 19. -
13 -Mdn- 1985 15:53:16.6 40.83 22.74 17. -
16 -Mdan- 1985 03:26:15.9 40.87 22.75 17. -
16 -Mdn- 1985 05:30:37.4 40.88 22.78 13. -
16 -Mdn- 1985 09:03:23.7 40.88 22.77 15. -
16  -Mdan- 1985 09:27:51.9 40.88 22.78 13. -
17  -Mdn- 1985 07:24:41.2 40.84 22.73 19. -
17 -Mdn- 1985 09:27:02.6 40.88 22.75 2. -
18 -Mdn- 1985 03:16:17.6 40.84 22.75 18. -
20 -Mdnm- 1985 13:53:10.0 40.79 22.80 13. -
24 -Mdn- 1985 14:11:12.6 40.86 22.76 13. -
24 -Mdn- 1985 15:20:24.6 40.86 22.75 13. -
27  -Mdn- 1985 13:44:88.3 40.78 22.79 7. -
31 -Mdn- 1985 02:23:04.8 40.82 22.81 14. -
28  -Aex- 1985 03:04:08 40.86 22.80 13. 2.6

Zvveyelc onELyevelc emupdveleg Oev elval 0QOTES %KoL 1 VIOQEN TNG OUYXREXQLUEVNG QNELYEVOVS
YQUUUNS TEXUNQUIDVETOL UTTO CELQA YEMUOQQOMOYLXWY QALVOUEVWV (avafaduioss, arotond
TQOVY, ATTOTOUN AAAYY] VOQOYQOPLLOU SLXTVOV, K.A.) OF UL TEQLOYT) TTOV TO HOQPOAVAYAVQO
elvon yevind ouaro.

Eniong otnv steQuoxm auth exdMA@VEToL £vor eyho TARBOG HQOOELOUMY, TTOMOL aTtd TOVG Omoi-
OVC TTQETLEL VO CUVOLOVTAL UE TNV OUAON QUTMV TWV ONYUATWY, RAUBOCOV HAALOTA Y10, OQLOUEVOVS
AT TOVS ULKQOTELOUOVS TQOXVITTOVV AVOELS UNYOVIOPDV YEVEONS e SLEVBUVOELS EMUITEOWV

(kvQtwv xat BondnTIxMV) o€ TaOUoLo A-A dtevBuvon (BAEme now oyqua 15).

OL TOQaITAVED AGYOL OBTYNOOV OTO VO XOQOUXTNOLOTOVY (MG EVEQY( QNYUATO CUT OV QVOITTTVUO00-
VIAL 0TA 6QL TOV FuBionatog Te Muydoviag Aexdvng (6QLo vITofdov - VEmV LIENUATWY) Ko Mg
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TOAVE EVEQYE OMYUATO EXELVOL TTOV AVOTTTUOOOVTOL TTOQUAANAQ TTQOG TAL TTQONYOVUEVA PETT OUWG
0TOVG OYNUATLOUOVS TOV VIToPdadoov.

(8) Evegyo grjyua Néag Amoidoviag

Amotelel o ouvexn onElyevi) yoapur yevirig oLevbuvong A-A mov dtéQyetal o€ amdoTaon EVOg

YLALOUETOOV VOTLOL TOV QLU Néag Aolwviog. To duTivdTeQo TUiue Tov QYURoTog eviomile-

TOL OTO TETQOUATO TOV VoPaBov e dtevbuvon mov rupaiverar astd BA-NA uéxor A-A xau elvon

0%e00V TOQAAANAO pe TO TTeQLBWQLOKS Q1yUa ATOAM®VING, €V TO VITOAOLTO TUNUO. dLaoyiCeL .
eyraQoLa, e oLevBuvon mepimov A-A v vmohexdvn Néag AmoAhwviag - MagaBovoag.

To QWYMo XOQOXTNQLOTIXE EVEQYD Y10 TOVG 0rOAOVBOVG AOYOUS: (1) elval oyedOV TAQUAAAO UE TO
eveQYo meubworand onyua AmoAhwviag, (B) gaivetol vo xaBoiler oe onuavixd fabuod to ovy-
YQOVO UOQYOONVAYAVPO %Ol LOLALTEQD. TO VOQOYQAMPIXO DIXTVO TNG TTEQLOYNG, (V) KOTA UIHOG TOU
engavitovral ToapeTivinég amobéoels, (8) emmoedlel ITAeloToraLvixd LAUATA, KVQLMOG OTLS
B¢oelc votior TNg Néag Amorhwviag xol g Koxakovg, (€) PoloxeTal o€ Lo, TeQLoy Ue EVIovn
IWXQOTELOULXT OGO,

M 0eLQd uurgoogloumy (71) ueta&y Twv omolwv xat 0 oeLopds g 19ng Pefoovagiov 1984
03:47:22.1, ovvtetayuéveg 40.63° N - 23.39° E, Ms = 5.2, fdBo¢ h = 14 km, GuyreVIQOVOVTOL 0TIV
EVQUTEQN TTEQLOYN TOV ONYUATOS XVQLMWG 0TO POQELO TUNUOL TOV KOl GUVOEOVTAL TOGO UE TO QYO
aUtd, 000 THAVOG KL PE UL OELQA TTOQAAANAWY ULKQOTEQMY ONYUATMV. ZTO LOTOYQUUUO TOV
OYNUATOS 12 (POLVETOL 1 XOTAVOUT TV EOTIOXRMV BAOUMDV TOV GELOUMY, OL OTTOLOL TAQOVOLALOVV
BN amd 0-20 Km pe uéyrotn ovyvotnta ot 10 km. Ao ovtolg oL Lo EMLQAVELXOL TOVALXL-
otov (1-10 km) meémel vor GUVOEOVTOL GUECO. E TOL QNYULATOL TG TEQLOYTS TTOV XOQTOYQONONHaY
ETTLPAVELOHA.

b ot et e s
T e b el P
1 1 L

T | i Iis T ]

R R TN R
Depth (s} ----- }

L I T = -~ - B — T ]
1
i

Zyfua 12, Totdygoupa Sov QoiveTal 1) ROTAVOWT TOV £0TLOXMV BodV TV IXQOOELOUMY TNG TeQLoxic Néag AToAlwviag.

Fig. 12. Focal depth distribution of the microearthquakes of the Nea Apollonia area.
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000V 0QoQE TNV XLYNUOTLXT TOU QNYMOTOS (PALVETAL 0Tt0 TNV avIWTQoowrevTixt T 105°-80° B,
YOAUUWON TEXTOVIXNAE OMOONONG 76 A. TEVIXA N ALVILOTLXY TOV QNYUATOV TNG TEQLOYNG
Mogadovoag - N. Atolaviag ®au 10 0Tt T TEDI0 TV TAOEWV TNG TEQLOYNG ELVAL EXTATLXO Pai-
VOVTOL 0TO oxnua 13.

AT6 T ovvEyelo TV Neoyevav tInudtov ing volexdvng otnv megroyn NA tng Néag
AToM@Viog, vIoAoYileTal OTL To G Tov ryuatog oto Tetagroyevég elvar Tng TAENG Twv S m,
EV( 0TO OVATOMXO TOV 600 OOV 0QLODETEL Tat VéQ LNILATOL AT TO VITORABQO TO GAU. EXTLUATAL
Alyo peyokvtego.

(9) Mibavo Evegyo pijyua oto vaofadoo Notwa tig Boipns

Eivaw xavovind oryua pe dtevbuvon B-N xau UETEmTmon Toog A, wiovg meotiov 6 km #au ova-
TTO00LTAL OTO UETAUOQPWUEVO. TETOMUATA TNG ZeQPOUAXEIOVIXNIG %Al OTO YOAVITN TG AQvaiog
OV OUVLOTOWV TO VIOBAOQ0 0Ta VYMOUATO VOTL TNG Aluvng BOARNG now dutind tov xwoov Néa
Amolhwvia.

EugaviCel ohd hetaopéveg ®aTomTourés empdveleg ue otovyeta: 0°-86° E xal géQeL oxedov nata-
*OQUEPES YOOUUUDOELS TEXTOVIXNAG OAioBnong, 85° N. I1ponettal dAadn YL oXEOOV RATOROQUYO
HOVOVIXO QYO OTO OTOLO TOQATNQOVVINL ULOK YEVEAS YOOUUMDOELS TEXTOVIRNG OAloOnong mov
AVTLOTOLYOUV Ot %0 navovirt xivnon.

e TOMEG BEoeLg, uéoa 0TOV YQOViTY TNG AQVALNGC, 1) XUTOTTQUAY ETTLGAVELR TOU QNYUATOG HAAD-
TTETOU OTTO XOTAXAAOTIXG VARG, EVD 08 OQLOUEVO ONUELD PETAED TOU HATOHAQOTITN KOL TNG XOTO-
TTOWNG ETLQPAVELAS OTOV TASC TOV QNYUATOS TaQTNONOnxay uxd avoiyuota (fissures) tng
TAENG TV 1-2 cm.

[ioe GAOVE TOVE TaQOTAVE AOYOUS (fissures, TOAM) LELAOUEVN HOATOTTTOUXY) ETTLQPAVELX, EVTOVES YOUU-
UOOELS TEXTOVIXNG OAOBNOMG) TO QYU Qo TNQICETAL (G TLOAVO EVEQYO.
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. 4

(a) Nedtepn (Tetaptoveva,) kivnon.

y

 Je

Syina 13, Kinuotind Tov onyndtov tg urorexdvng Magaotoog - N. Amodhwviag . (o) meoopaty (Tetagroyevic) xivi-
on, (B) nahaidteen meo-Tetagroyevig kivion. Ta ueydha potoa BN EEw amd To dudryooppa delyvouy T devbuvon ng
éntaong

Fig. 13. Fault kinematics of the Marathousa - Nea Apollonia subbasin. (a) recent (Quaternary) movement, (b) older pre -
Quaternary movement. The thick solid arrowheads outside the spereoplots represent the inferrent direction of extension.
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(10) Mibavo evegyo otjyue MagabBoveas

210 #EVTQO TNG VITohexdvng tng MagaBovoag, ®otd uixog Tov MinQov PEUATOS TEXUNQUOVETAL 1
VIOIQEN £vAg xavovixol Qryuatog BA-NA dienbuvong xa petdmtmong moog ta NA. O eviomopdg
TOV £YLVE ATTO TLG CEQOPUTOYQAMIES, TNV AVATTTUEY TOV QEUOTOG 08 eVBELOL YOUUUT, TN LOVOTAEVON
AVATTTUEN TOV VOQOYQOPLKOT OLATVOU KOL TNV TTOQUTNQOVUEVT) KATOXOQUPT UETATOMLON OQLLO-
VIOV OTQWUATOV.

To ofyua avastiooeton amoxAelotind héoa oo Katwm TTAELoToRALVIXG WWAKOTO %Al YLot TO AOYO
auTd xaeaxtneiCetar oav mbavéd eveeyd. Exiong Poloxetal uéoo oe wuo eveQyd Vmolexdvn, oTnv
OTOL0. OVYAEVTQWVOVTOL TTOAAOL UIHQOOELOUOL TTOV TTAQEXOUV TOPMQES EVOEIEELS YLOL TNV EVEQYD
00don NG TEQLOYNG. XOQUHTNQLOTIXY ELVaL 1) CUYXEVTIQWON TWV EMLXEVIQWY TWV ULXQOTELOUMY,
Omwg @aivetar 0to eniBela ToU XAQTN (CELOULXOTNTO) XOL TO LOTOYQUUUA TOV oYNUaTog 14, TOv
APOQQ 25 TOAD ETTLPAVELOROVG IXQOTELOUOVS (BGOM 0-12 km) ov oUVERNOOY 0TO KEVTQLRS TUNU
NG VITOAEXAVNG.

H yewuetoia twv gnypdrwv g meouoxig dtvetal ota oynuata 13 xow 15, dmov goivovial va emt-
%QaTOUV 0L A-A dLevbivoels, 1000 OTIC TexToVIXEG UeTenoelg vaiboov (2y. 13) 600 %L 0TOVS
UMYXOVLOUOUG YEVEONS ULXQOTELOUMVY TNG TteQLoxtic (Zy. 15).

]

12 34 5 6 7 8 % 10101213415 05171619
Depth (Ku) ----- }

Zyfua 14. Totdygoppo Oov gaivovian To eotiand fatn 25 unQoseLoumy Tng meQuoxng Mapabotoag.

Fig. 14. Focal depth distribution of 25 microearthquakes of the Marathousa area.
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(11) Evegyo onjyna Ayyeioyogiov

ToduerTal Y10 pixQd Qfyua, 0Qatou wimovg 1,7 Km, dievbuvong BA-NA (N30°) kot HETAnToong
m00¢ 10, BA, mov evtomiofxe ota eQelmia Tov Tahtov xmoLov Ayyehoyweiov, 8 Km Avatodtkd

atd 10 ZoyrAPEQL.

To Q1Mo EVIOTITETAL 0TO YVEVOLWUEVO YQAVITN TG TTeQLoxNc, ahlG o wior Béom xovid oo eQel-
TTL0L TO QYO EUQAVECETaL va xOBeL TOV EMAOUBLOXG porvdva amoodbowong Tov yeavit mdxovg 1,5
m TEOXAAMVTAG avouyT Textovixt) avofaduida pe dhua 50 cm. To dvotyua oTnv avofoduida

elvar g TdEng 2-5 cm.
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Tyhiuot 15, MOYavLouot yEVESTS XQOCELTRAY 0TV Qo TG Ailvng BOABNG, 6T0u gaivoviow Vo elxQatovy ofypara A-

A S1evBuvang (61, 291, 404, 434 Nuugémetoa, M. BoaBn) ko (64, 67, 109, 114, 430 meguoxn N. AmoAhwviog).

Fig. 15. Focal mechanisms of the microearthquakes of the Lake Volvi area. The faults with E-W strike dominate the area as

shown from the nodal planes of the mechanisms.
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OL TAOATAV) TTOQUTNOHOELG OMNYOVV OTO YUQUAUTNQLOWO TOU QHYOTOS (G EVEQYO.

(12) Evegyo onjyna Acpeotoymwgiov

To ofypa TomobeTelTAL ROTA WAXOS TN ®OWGdaS Tou AdBeotoymolov pe dievbuvon ABA-ANA
(N120°) ®at petémrwon mog 1o ABA. Ennedler xvoing Toug QUALITES %Ol TOVG OVAKQUOTOAA®-
uévovg aopeotoMBoug g evotntag ZRovhag g Ieguoodomunng Covng.

To QY0 SLOTLOTMOVETOL XVRIWG ad TN og@oloyia. Zuvexiletar Opmg oTig Véeg (ITAELOXAUVIHES
- TetapToyeveic) amobéoelg ota POQELN TQOAOTEL TNG OeaTOAOViNNG 0TO QUALO AT 1:100.000
«@eaaohovixy». To CUVOAKO TOV 00aTO WiK0g elvan Tegistov 10 Km, eved 010 QUM «A0yradds»
EUPUVICETAL LOVO TO AVATOMXO TOV TUHUA (KOs 6 Km. ’

Ou vraifQLES TOQOTNONOELS ot evbelag el TG QNELYEVIIG TOV EMLAVELQS ElvaL OxeTIHA AiYES, ROl
TEQLOQICOVTOL KUQLMG KOTA WITKOG TOV QEATOS TOU ABEOTOXMQEIOV X0 TV OVAXQUOTOAMMUEVOV
aoPEOTOMBWV TNG TEQLOYNGS, YLTi 1 ®OLAAOM TAQOVOLALEL OTO UEYRADTEQO UNKOS TNG £Va HITLO
MG ®oL SUOWPEVO LOQPOaVAyAUQO. TTIQOXELTAL TAVTME YL, QY HOVOVIXO UE 0QLOTEQOOTQOPN
OUVLOTMOO KEVIONG.

YRGQYOUV TANQOMOQIES OTL TO QIO OUTO ETTAVAOQAOTNQLOTOLONKE KATE TO PEYAAO OELOUO TNG
Oeooahovinng 1o 1978 (Ms=6.5) xaL dnuiovgyninxe oe xarola B60m Tov XEY QYUY UE AVOLYIA
1-2 cm. T 10 AGY0 QUTO %0 YLoL TO OTL GUVEXICETOL OTO VEX LCHUOTOL 0TO QUALO «@eG0AOVIXT,
Bemoeital eveQyd QNYUO. O0 UITOQOVOE NAMOTA VO OUVOEDEL UE (L0 GELQG ULXQOTELTAY - T OTOL-
yelot TV omtotwy divovial 0Tov TaaxdTe KOTGAOYO - TOV EUPAVICOVIOL 0TIV EVQUTEQ TTEQLOYI
Tov eNyyuatog (Iluv. III).

(13) bava Evegya prpynata Aexavnyg Zayxipegiov

Mo oelQd onyudtwv pe yevirii BA-NA dievbuvon oglobetouv ) Aexdvn tov ZaryxhiPegiov xow
gxtelvoviar péyxor ™ Aexdvn g MogaBovoog. Eivar magdhAnia TQog Tor eveQyd. Ofyuato g
TEQLOYNG, EXOUV GUEON OYEON UE TO ONUEQLVO LOQPOUVAYAVPO, 0QLOBETOUV TOALESG POQES Ta
TETQMUATO TOV VITOPRABQOU ue Ta VéOL LKHUATAL, OUVOEOVTaL ME UETAAAXES TOTYES (AOUUITLA) KO OF
ILQL TEQITTOON (XmQLO Zavd) enmgedCowv ta [Thewo - Mhewotononvind Whinata. T tovg Adyoug
outolg yaoxrToiLoviol mbavd eveQyd QNYMOTO. AVILTQOOWIEVTIXES UETONOELS TWV QNYLATMV
QUTOV PALVOVTOL OTO oYU 16.

(14) Evegyo otyna Xoyov

ATOTEREL pLat LEYAAOV Uovg ouveXs ONELYEVH YQaUUN Yevirig dtevbuvong A-A o dLEQyeTaL
amo Ta ywoud Zoxde - Auvyr| - Kouovégu - TTévte Boioeg xow eivon mbavi 1 ouvéyerd Tov Qog ta,
aVOTOALAG 070 YQLO Mavgotda ot féera mhevd g BowpoAipvng. To ouvoAlxo Tov Wixog
Lol e v mbovn meoéntaon meog T Mavgouda duvatdv va @idver Ta 40 Km.
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MINAKAX I puxgooelopdv e meguoxis Bogeta tng @ecoahovixng
Table II1. Microearthquakes of the area north of Thessaloniki.

DATE TIME ¢'N ME h Ms
km
14 -Ont.- 1974 09:56:49. 40.64 23.02 3. 4.5
5 -Oxt.- 1983 09:56:256 40.65 23.01 4, 24
19  -Oxt.- 1983 10:18:04.7 40.64 23.02 11. 3.2
29 -Mog.- 1984 15:41:04.2 40.63 23.04 14. 23
7  -Amg.- 1984 09:54:22.4 40.64 23.02 2. -
10 -Amp.- 1984 13:56:58.8 40.64 23.05 12. -
27  -Amp.- 1984 20:22:11.3 40.72 22.96 1. 3.7
53 -Mdan- 1984 - 08:04:16.7 40.71 22.95 4, 2.6
22 -Mdn- 1985 23:50:32 40.66 23.07 17. 2.8
14 -Mdan- 1985 15:23:20.8 40.66 23.06 8. -
17  -Mdn- 1985 09:06:00.2 40.67 22.95 2. -
18 -Mdn- 1985 13:53:23.6 40.65 23.03 7. -
22 -Mdm- 1985 18:07:56.9 40.66 23.07 14. -
24 -Mdn- 1985 10:05:37.0 40.68 22.94 3. -
27  -Mdn- 1985 (09:44:08.8 40.63 23.04 1. -
28  -Mdn- 1985 10:23:59.9 40.68 22.94 5. -
29  -Mdn- 1985 09:02:51.7 40.67 22.99 3. -
29  -Mdn- 1985 10:29:36.7 40.67 22.97 1. -
30 -Mdan- 1985 08:46:09.4 40.67 22.95 7. -
5 -Ont.- 1985 11:15:52. 40.67 22.97 1. 2.2
16 -lovv.- 1986 14:35:17. 40.65 23.06 2. 2.6
11 -Noe.- 1986 09:57:36. 40.69 23.00 1. 2.6
24 -Noe.- 1986 17:13:06 40.65 23.00 3. 2.9
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Zympa 16. Kunuatixy tov gnypdrov g Aexdvng ZoyrxhBegiov (Béon Aouvumid)

Fig. 16. Kinematics of the faults exposed in the Zangliveri basin (site of Doumbia)

H onEryevic yoauur diaxotvetor evivmwolaxd otig 00Quepooiréc (LANDSAT xal SPOT) ewdveg
0’ OMOXANQO TO UIHOG TNG, OO0 KL OF AEQOPWTOYQOPieS (MAhipoxag ~ 1:33.000 %ot 1:15.000)
10mG emiong xol ue vaiBQLo ITEQUTHENOM 08 UEYAAO TUNUO TOV.

TTQOXELTAL YLOL TUTTLXO XOVOVEXO QTYUO UE EVTUTTOOLOAUTY UETATTTMON 7TQ0¢ 10 NdTLa. To ueyahutegd
TOV 0Q0TO GAU TAQATNQELTOL 0TIV FTEQLOYT TWV XWQLWV Z0X0V %L AUYNS. To SUTIXO TURHUM TOV
QMYMATOG, duTLHd TOV KQuoveglov, TagovoldleTal he GUVEXMS UELOVUEVO 0QUTO GAO UEXOL OYE-
dOV 0QLOTLRNG €EQPAVIONG TOV UETOED TOV Ymouov TTévie Bouoeg xat oéuatog Mmoyddvov. Mua
TEQULTEQW TTQOG TA OUTLXG OUVEXELE TOV Mo (EYHAQOLD) 0TN hexdvn Aayrodd Bewoeital mbavi
XWQIG OGS ATTOOELEN.

2¢ OLO TOU TO WHOG TO QNYUOL ETTNQEALEL TO. UETOUOQPWUEVO KO YQUVLTIX( TETQMUOTA TNG Z€QP0-
naxedoviuig udlog, ®abmg xnot o oguoueveg Béoelg ta Kuata tng Tgowuydovianig Ouddag
(Avo Metonauvo - Katw ITAelotdroivo).

YGoyouv YEWUOQQOAOYIXAE HQLTHQLOL VLG TNV TEXUNQLMON TNG EVEQYOUS QAONG TOU QNYMATOS TOV
20Y0V, OTTMG T.x. N AVATTTUEN TOU VOQOYQAPIXOV AXTVOV XOTG Whirog Tov Q1yuatog. Emiong éva
TOOPATO TEXTOVIXO BUBLona (NMULTAPQOS) TTOV EVIOMILETOL UETOEY TV YwoLwv Kouovégl ®at
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T0Y0C ELVaL TO OTOTENEOIA TNG YEWAOYLXG TEOCPATNG ENAVAOQAOTNOLOTOINGNG TOV QNYMATOS
QUTOV.

AMhec evOeiEelg Yo TV eveQyd 8QAom Tov aroTehovv 1 ammdToun petafokn g xAong Twv xAL-
TV KATE, KOS TOV QRYMOTOS, 1 AVAITTUEY GUYXQOVMV TAEVQLXGOV XOQNUATOV, OL EVTOVOL AELaL-
OUEVEC RATOTTQUXEG ETLPAVELES OTC YOUNAOTEQO OMUELC TOV QMYUATOS, [UE TIG ETLONG EVIOVES KOl
TTOAD EVOLARQLTES TEXTOVIXEC YQAUUDOELS OAioOnong. (Zy. 17).

METONOELS XOTOTTQLUMY ETTLQPOVELOV:
a. 85°-60° N, yodupmwon textovixig ohionong 86° A, Kavovixn xivnon.
B. 96°-62° N, yoduumon textovirig ohiotnong 86° A, Kavovirh xivnon.

Synua 17. TEXTOVIXES ETUQPAVELES (UEYLOTOL XUXAOL) XL OL AVTIOTOLXES Youpumoels ohiotnong (BEAn) mov petohbmray natd
UHROG TOU QTYIOTOS TOU Z0X0V.

Fig. 17. Kinematics of the Sochos fault.
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H 1000111 availvom Tmv TEATOVIXWDV UETQNOEMY OELYVEL TTQOGAVAUTOAOUO TOV EAAELPOELOOVS TWV
TAOEWV AVAAOYO (€ QUTOV TTOU TOQOVOLALOUV TO VITOAOLITCL EVEQYQ KOl OELOULKE QNYUATA TNG
evUTENS TTEQLOYTS, dNAaON ®VELL dLevBuvon epedxvonov B-N. Emiong elval molv mbovny n ovv-
deam ToV QNYUaTOS aUTOU ue 1o 0o tov 1932 peyébouvg Ms = 6.2 (ouvretaryuévee 40.80 N -
23.30 E), 0 0moiog elyxe UORQOTELOULKO ETEIREVTQO TO YwELO Tov Zoyov (VI MM). Mo, oeLpd
UWXQOGELOUMY TTOV B UIToQoVoaV EUUEON VO GUVOYETLOBOUV UE TO ONYUQ TOV ZOY0U QPaivovToL
OTOV %#ATAAOYO 7OV axolovdel (ITuv. IV): :

[ GAOVE TOVG TAQOTAVD AOYOUS TO QHYIO XAQUXTNQICETOL £veQYO. To UéyLoto ouvolro dhua
TOV YEWAOYLHOU QNypnatog oto TetaQroyevég pe faon tig WEnuatoroyunég evoeiEelg otn
BOOUOAUYN %O TLG TEXTOVIXES TOQATNONOELS OTNV TTEQLOYI Z0X0V, viToroyileton og 130-150 m.
Iivaxag IV LUKQOCELOUDV TNG TEQLOYNG Z0Y0V
Table IV. Microearthquakes of the Sochos area.

DATE TIME ¢'N ME h Ms
km
6  -Amp.- 1983 04:55:27.1 40.84 22.91 4. 4.2
6  -Amp.- 1983 05:09:39.1 40.84 22.90 8. 2.6
6  -Amp.- 1983 07:58:04.2 40.84 22.90 8. 25
29  -Amo.- 1983 13:14:30.1 40.84 2291 5. 2.6
11 -Avy.- 1983 09:41:53.0 40.81 22.93 9. 2.6
23 -Mag.- 1984 15:29:30.4 40.84 22.92 13. 24
3 -Mdan- 1984 19:56:44.9 40.90 22.89 6. 22
-Mdn- 1984 17:34:51.7 40.84 2291 14. 2.1
6 -2Zem.- 1984 19:30:20.5 40.84 22.89 L. 22
9 Xem.- 1984 15:31:19.1~ 40.83 2291 10. 24
24 -Omt.- 1984 15:03:25.9 40.85 22.89 7. 1.6
28  -lav.- 1985 01:50:25. 40.85 22.90 10. -
13 -Mdn- 1985 04:33:15.8 40.87 22.90 7. -
15  -Mdn- 1985 14:53:04.6 40.84 22.86 14. -
15  -Mdan- 1985 14:58:55.6 40.87 22.88 13. -
15 -Mdn- 1985 17:43:55.1 40.86 22.88 12. -
15 -Mdan- 1985 21:07:06.1 40.84 22.89 10. -
17  -Mdn- 1985 08:56:05.2 40.88 22.88 12. -
17  -Mdn- 1985 10:35:25.1 40.87 22.87 5. -
21 -Mdn- 1985 17:26:08.4 40.86 22.85 14. -
25  -Mdn- 1985 03:10:45.3 40.85 22.90 10. -
25  -Mdn- 1985 10:18:45.1 40.85 22.84 9. -
6  -Noe- 1985 19:35:09 40.83 22.92 11. 3.0
21 -Noe- 1985 21:32:49 40.85 22.92 7. 2.2
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(15) Mbava evepyad oriynata Niygitag - Tepnvijg

EivaL OUoLaoTixd Lo opdde ToLV TOQEAMIAWY RAVOVIXGY QyudTov yevirg dievbuvong A-A
OV POLTHOVIOL OTO GQLO TOV KQUOTAEAROOYLOTMAOVG TOV 0QEWVOD GOV TOV Begtionov ot Twv
VEOV HETOATTHGV LENUAT@VY TG ®othddag Tov Ztouudva. To 00otd uixog Tovg eival 3-5 km.

T Toi0 yIaTa eupavitoval pe xMUoXOTES HeTamThoels Tog Bogod ot Tola agdhnha gépara
e meotoxnc Nuyoitag xau Temvig mov emneedlovy 1o ¥QuoTaliooyLotodes vopabeo, ta
Metorauvixd - TIAELOXoVLKG WERRaTor TG kOWAAO0S #aw 08 oQuopéva ompeiar Tar TTAELOTOROLVIKG. (T
uaTa.

To QHYMATO VT TTQOXGAEOAV EVIVTTWOLOXT LETABOM] 0T LOQEPT TOV VOQOYQUPLROY OHTVOV NG
TEQLOYNC, MOl CUYAEXQULEVOL TIQORARETOY T MOVOTTAEVQN avamTTvEn Tov. To ypata tovtiCovral
UE TOVS ®AGBOVG TOV OIXTUOU PeyahiTeONS TAENG HOL UETETQEWYAY TNV TAQAMNAN LOQYY TOV
SLULTVOV TTOV UTTHOYE TTQONMYOVUEVO. G KAMUOKOTH. ZHUEQE TO VOQOTQUPLKO DiXTVO OVATTTVOO0ETOL
ndvo otn vOTLO, TAEVQE TNG AEXAVNG 0TTOQQOMNG.

MEQLXEC HETONOELS OTLS ONELYEVELS EMLQAVELES TOV QNYUATMV OTOL TIETQOMATO, TOV VTofdbioov

givar oL axohovbeg: a. 70°-56° BBA, 90°-70° B, 120°-45° BBA, ev() 0TLG QNELYEVELG EMLQAVELES UETTL
oto Neovevn guota: 70°-86° BBA.

(16) Ibavd. Evegyad orynate Maiwds Xovoavytjc

TTQOXELTOL YLCL EVOL GUOTNIGL IUAQOV OYETIXG XOVOVIXMY QNYUATV pe dievbuvo eite BA-NA eite
A-A %o drevBuvon xhiong moog To NA %ow N avtiototyo tov €ouy yatoyeagniel oTo TeTomua-
0. TOV WoPafoov nar Ta Hoxavixd - Ovyoxouvixd pohaootxd WCipata, OQLopeve oo autd To
ONYMOITC GOUVETAL OTL ETTNQEGLOVY TO HOQEONVEYAVpO TNG TTeQLOXIG %t TLG TTAELOTOXALVIXES ATTO-
Béoerc. Emiong moémel vo. avagéQoupe OTL gival TaQUAAnha lTe TOG TO eveQYO QM AGOTIQOV -
AvaAyng (6) eite QoG TO £VEQYO QTiyal Tov 200U (14) xaw mbavd vo amoTeAovv ToQdAMAOUG
KAABOVG VTV TV ONYUATOV.

OL QNELYEVElG EMLPAVELES TTOV PETENONHRAV 0TO VIO eival QNELYEVELS ETLPAVELES XWQIS YQU-
LMOELS TEXTOVIRIG OMioBnong, .y, () 120°-75° NA, (B) 130°-58" NA, (y) 150°-85° NA naw ONELyevelg
ETLPAVELES TTOV (PEQOVV YQUULMDOELG TEXTOVIXTG OMloOnong, TT.y.:

(0) 160°-55° A, yodppmon textovirig ohionang 78° N, Kavovixi xivnon.

(B) 146°-32° NA, yoduwon textoviriic ohlotnong 85° BA, Kavovuxi xivnon.

100’ GAO OV %ATA HAVOVO, TOTOBETOVVTOL 0T TETQOUATO TOV VITORABQOY, EVTOUTOLS BEmQOv-
VoL TILOOVA EVEQYH QTYIATOL, YT OTTWE TQOOVOPEQUUE TLHAVA VO ATOTEAOVY TTUQAAANAOVG HA-
S0UC TMV TAQUTAV® EVEQYDV QNYUATWV (6) %o (14), ahhd xan YTl TAQOVOLATOVTOL VOl OLLUOQ-
POVOLV TO YEVIXOTEQO OQUOUVAYAVPO TXNUATICOVTOG amdTOMa QNELYEVY TRV, TTORAEG (POQES,
08 XRMPOHWTY OLATAEN.

(17) Xvornue onyudtov Eviomoing - Nixomoins

TIQOUELTAL YLOL LLC OPAD0 KAVOVIXGOY QNYUATwV ABA-ANA d1e08uvong mov eugavioviat 0to
BOQELD TUNILCL TOV YGQTN KO YEVIRG arohovBovy Tov 0dwd dEova Tg Ebvinig 0600 Oeooaiovi-
wNC - 2e0omv 010 TP LetoEV EEamhiov - Aogradag - NidmoAng - ZVAOTOANG - Adyava.

To. QHyLATO UTE EMNEEALOUY AITOXAELOTIAG. TO LETAUOQPOUEVEL TTETQMUATO TNG ZeQROUOHEDOVL-
WS MACOS O TOL YOOVITLAG, GMUCTOL KO ETTOUEVIS DEV VITAQXOUV TEXTOVIXA OTOLXEL TTOU VO TEX-
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UNOLWVOUV TNV £VEQYO 1 OXL 0QAON TOUS, YL’ QUTO GAAMOTE TO AOYO OV OYEALAOTNXOV OTO %GQTN
g eveEya 1 mbavd evegyd. Ev to0tolg tor 9iyuoto autd gaivetal va xabogilovv o onuavtind
PabUd TO YEVIXOTEQO LOQPOOVAYAUQO TNG JEQLOYNG HOL UE TLS AVTLOETIRES TOVG UETOTTOOELS
(&Aoo meog T BA xow GAAa og o NA) dnuLovgyov €va emLUNKES TEXTOVIXO PUBLone. Ratd
unxog tov dEova tng EBvinic 0dot yevirng deBuvong ABA-ANA (N70°) ®ow GUVOMUOU URKOVG
23 Km, 10 0moto £xeL avahoyn noomohoyiry ewmdva e ta eveeyd fubiouata mov sugaviCoviol
070 ¥WEO TG ZegPfouoxedovirig Walac. e oQuopéves pdlota Béoeig Tov Fubionatog to QryuaT
OUVOEOVTOL e TNV aTtdBeon TEOCPATWY LWCNATWY (IT.X. TEQLOYT) ZVAOTOANG). '

Mo’ OAO TOV OEV VTLEQYOUV QTTOJELKTIXG OTOLYED YLOL VO UQUATNQLOTOUV G EVEQYA QYT
AL OEV HATOYQAPNUOY LUHQOCELOUIHES AMOAOVBIES TO TEAEVTALO XQOVLA HOTA UNXOC TV ONYUd-
TWV QUTOV 0TNY TEQLOYY ZVAOTTOANG - NurdmoAng Poloxetar oxQLpms 0T CUVEXELD TNG UEYAANS
POTOYQAUUMONS TOV TOQATNQEITAL UETOED TV xwoLwv Néa Prhadéhgeia - Néa Zdvia xatd
UNrOG TNG ®OLTNG TOV F'OAAXOV TOTOUOV KAl TEQLYQAPETAL 0TO YUAAO VEOTEXTOVIXOV XdQTN «OEC-
oarovixn». Katd pnxog e yoauuis auths, Omme avapEQETAL 0TO EMEENYNUATING TEVYOG TOV
PUALOV «@ea00NOVIXN» EXEL HATOYQAPEL TEOOMATN OELOULXY OQAON LLE OELOUOVS UXQOV UeyEDovE.
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6. ZEI2MIKOTHTA

6.1 Teroixn 0o TNS EVOUTEONE TEOLOYNE A TA TOV TCLOOVTC. LDV

H vymhn oetopxn 6pdom g ZeBopaxredovinig LATAS OUVOEETOL AUETD. UE TO OUVOAD TV TEXTO-
VXY fUOLopdTomv T (). Muydovio Aexdvn) mov oxnuatiobnxay and v epehrvotin @don
1oV Neoyevovg - TETaToyevos, 1 OlOle OUVEXILETAL UEXOL ROL ONUEQQ.

270 %G TOV oYNUOTOG 18 eival oMuemUEVa TO ETTIXEVTQO OV TV OELOUMY pe Ms = 5.4 mov
EYLVOLY %OTOL TOV TTRQOVTOL QLVO. 0TV EVQUTEQN TteQLOYT| TOU POQELOEAAAOLXOV YOV, OT!G UITO-
QOVIE VO. TTAQUTNOHOOUIE, 1) XVQLOL CELOULKY OQAOT eVTOTILETAL OTNV TTEQLOYT| TNG ZEQROUOKEOOVL-
¥HG WALAG Pe Lol OELOONUELMTY CUYREVTQWON 0TV TTEQLoyN Tng Muydoviag Aexdvng. Ot V0 peya-
AUTEQOL OELOPOL TNG TTEQLOXNG HATA TOV TTAQOVTO QULMVOL NTOV ETLPAVELOROL KL EYLVAV O UEV TTQW-
10¢ TNV 41 Ampihiov Tov 1904 otnv meguoxn g Kresna (NA Bovlyagia) nau elye péyebog Ms =
7.6, 0 devteQog 0Tig 8 Nogufoiov Tov 1905 otnv meQuoy Ayiov Ogoug pe uéyebog Ms = 7.4.

H x0guo oetopxny 6pdon tng Zegfonaxedoviris NALAS ®aTd TOV TAQOVIC OLWVO UITOQEL Va AL
*QWEL 08 TEELS OLapoQETIXES TTeQLOdOVS. H mowm meplodog Eexnivnoe tnv 51 IovAiov tov 1902 asmtd
TV TEQLOYT AoOMQOvL e €vo. oeLopd weyébovg Ms = 6.6. H 0pdon ovveyioOnxe mog foood ta
1903 %o 1904 pe Tovg oeLopovg o £ywvav oty meoLoyt) Kresna nau elyov peyedn péxor Ms = 7.6.
H megiodog oty ohoxinomdnue 10 1905 pe 10 oelopd ueyébovg Ms = 7.4 mov £yLve 0TIV TEQLOYN
0V Ayiov Ogouc.

H devteom oetopinn meQiodog doyLoe otig 27 oL 28 Magtiov Tov 1931 amd v meQLoyh
Valandovo g N. Twovyroohofioag ue 600 oelouovg ue ueyebn Ms = 6.1 xaw Ms = 6.6 avtiotouyo.
To 1932 xou 1933 n 6pdon ovveyiobnxe mEog Ta NA oty megLoyn Ieguooov ol BOMNG ue oet-
ouovg e LEVEDN uéxor Ms = 7.0 e Tovg omoiovs ohoxAnowbnxe xaw 1 devtegn mepiodog. Z1ig 20
Tovviov 1978 éyive ot Muydovia Aexdvn évag oewopos pe ueyedog Ms = 6.5. O oeapdg avtog
£LvaL O TEMTOC IOV £YLVE OTN ZeQPOUoKedOVIXT NACH UETA OO 45 xedvia pe péyebog peyahiTeo
Ao 6.0 %L [0Wg ATOTEREL TV AQYN ULAG VEAS OELOULKNG TTEQLOBOU.

6.2 Xewopxn 60don oty meptoy pero to 1980

Amd 10 1981 omOTE AQYLOE 1 AELTOVQYLO TOV THAEUETOLXOV GELOUOAOYLROT DLHTVOV TOV
Egyaotnoiov Temguotrnig tov Aguototeheiov Iavemotnuiov Osocarovinng eEaopoiiotnre
AXQUBNS HOTAYQUPY TV OELOULKMV OOVIOEWY TTOV TTQOEQYOVTAL AITO TNV €VQUTEQY TTEQLOYN TG
Zeofouaxedovirig natag xol £yve duvatdg o axQUPNS TQOGLOQLOUOS TWV TOQUUETQWY TWV
0TV TOVG. Tar dedopéva oV Tadyovtal atd To dixTvo autd elvar ouvexn, axQn xay £Xouvv
TANEATNTO. Y10l GELOROVS Pe MeyEtn Ms>2.6. Ao T Y 01om TV SEDOUEVOV QUTHOV TROERWNPAV ¥O1-
OLULOL CUPTTEQUOUOITE. TTOV 0pOQOVV TN OELOULKTY] CUUTEQLPOQA TG TEQLOYTG.

‘Etol, pia oot SLamtiotwon elval 0TL av xon vITdQyeL Eviovn oeLouxt] dQdom oty JTeQLoy yua
déxa yodvia petd to oeLopd g 20Mg Tovviov tov 1978, eviovtolg amovoldtovy telelmg ammd Ty
TEQLOY1 OELONOL PEYAAmY OxeTId pevebwv (Ms>5.5). H xatavopn tov eotiaxmv Babiv Twv oeL-
OUAV TTOV EYLVOV 0TIV TTEQLOYT XATA TO XQOVIXO dLdoTnua 1981-1985 ¢detEe OTL OL OeLOUOL TNG
TEQLOYNG ELVOL ETTLPAVELAXOL e BABN TTOV *aTA ®VELO AGY0 ®Vupaivovtol petaEv 5 Km xou 15 Km,
£V 10 Uéoo £0TLaxd PéBog eivar 9 Km.

H yewyQuQLAn ROTAVOUT TOV ETLXEVIQWY TV CELOWMV TTOV £yLvay oty TeQuoyn amd 1.1.1981
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uéyor 31.12.1986 £0e1Ee OTL 1 ®VQLXL OUYREVTQWON TNG CELOIKIG QAONG TNG TTEQLOYNS EVTOTICETAL
aTNV TEQLOYH TNG Muydoviag Aexdvng, yiow amd Tnv TeQLoyt Twv enypatwv (onynata, 1,2, 3,4,5
070 YAQTN) OV £8woE TO PeYALo oelopd (Ms = 6.5) g 20.6.1978, ever deuteQeovoeg, aAAd onua-
VILES OUYAEVIQWOELS ETIXEVIQWY TTOQUTNQOVVTL OTNV JEQLOYN TOV *OATIOV TG IeQLocov, otny
£60060 TV ®OATTOV TN Kaoodvdag xow 010 Bddog tov @equatxot Kohmov. H pehétn g mno-
oeLoxic avédelEe otV TEQLOYN £va XMQEO OV exTelveTal amd T Muydovia Aendvn puéyol Tov
#OATTO TG IeQLoCOD te VYMAY, OXeTIHA, OELOUXOTNTA. O XWQEOG CUTOG KITOREOPA UEYAAN TOON
aItd TN OELOMLXY) EVEQYELOL TNG TTEQLOYMG, EVEQYELXL, TNV OTOLL AITEAEVBEQUIVEL AT YQOVIXA SLOOTY-
LOTO VTG ROQPT UEYOAWY OYETIXG, oELoMmdV. Mmogolue, dnhadi, va Bemgnaovpe OTL 0 YMEOG
VUTOC ATOTENEL TN UEYUAVTEQN TINYT GELOULLOV HIVOVVOU YLOL TNV TTEQLOYT).

6.3 I1£610 ToV TOCEQY 6TV XEQLOYN

H ostopxi axorovBio g 20mg Tovviov 1978 amotéhece TRV ®UQLO OLTIC YLOL TV EXTTOVINON OVY-
YOOVIWV UELETAOV TTOV 0poQOVoaV TO TESI0 TV TAoEWV 0Ty £VEUTEQRN TEQLOXN Tng Muydoviag
Aexavng. ‘Oheg 0uTES OL UEAETES HATOAMYOUV OTO CUUTTEQUOME. OTL OTNV TTEQLOXT ETUHQUTOVV EQEA- -
#VOTURES TAOELS 1e Yevirt) B-N dtevbuvon x0g1ov dEova epeAxuouov T 1o oxedov pundevixt yovia
*MONG. ATO TIG TAOELG QUTEG EVEQYOTTOLHEMKOV TOL TTQOUTTAQYOVTA HOVOVLXA QypaTa (T QTyROTaL
OV oYNUATLOAY T MUYdovio, Aexdvn), Ta 0TI TQOXALESHV TOVG CELOUOVS TG 0xOAOUBiNG TOV
1978.

¢ TOQOUOL CUITTEQUOUATO. OO0V 0PoQd TO TTEDLO TV TATEWV KUTEANEE HoL 1 LEAETY TV TAEOV
AELOTLOTOV UNYOVLOUDV YEVENS OELOUMY TTOV £YLVOY 0TIV EVQUTEQY TTEQLOYT TNG ZEQBOUAKEOOVL-
NG WACOG ROTh TO EOVIXO dLdotnua 1981-1984 now noTaydemuay amd To diKTVo CELOROYQAYWY
10V EQyootngiov Tewquowxig Tov AgLototeieiov Mavemotnuiov @ecoalovinng.

TTaQOUOLE OL UNYOVLOUOL YEVEONS TAV WXQOCELOUMY IOV EYLVOV 0TIV TEQLOYN TG Muydoviag
AERAVIG HOL ROTAYQAENHAY aTTd TTVXVO DIXTVO POQNTHV GELOUOYQAPMV TOV £YRATAOTABNKE 0TV
TEQLOYT, TTQOGBLOQLOAY £VaL ®VQLO ePEAXVOTING TES(O oF dtenBuvon BBA-NNA nau ywvia xAlong
EMLONG OYEAOV Undevix.

6.4 Te1opixi] 00001 GTHY TEOLOYN TOU QUAMOY «A0YRAOACH.

T Ty gQyooia avt) XENOLLOTOLBNHAY ONUOCLEVUEVA OEdOUEVA GELOWMV TTOV XOAVTTTOVV TO
YOOVIXO dLdoTnua atd 1o 1900 péxol 10 1986. AuTO TO 0VVOLO TV JESOUEVIV TTEQLEXEL OELOUOVG
UE TOL EENG MEYEDM VL0 TS OVTIOTOLYES YQOVIKES TTEQLOSOVG:

Ms>5.5 1901-1910

Ms>4.9 1911-1949

Ms>4.5 1950-1980

[IAnSTNTO. SEBOUEVOV VL0l TOVG OELOUOVG AUTOVG EXOUUE YLot Tot adAovOa peyein now Tig ovti-
OTOLYEG XQOVIXES TTEQLOOOVG:

Ms>6.5 1901-1910

Ms>5.2 1911-1949

Ms>4.8 1950-1963

Ms>4.5 1964-1980

Ol TAQAUETOOL TNG E0TLOC TV OELOUMV TTOV E£yLvay atd 1o 1970 xa éxouv dLogBuwbel xa exoue-
voog £xouvv PeTLowbel onuavtind.

50 | NEOTEKTONIKOZ XAPTHZ THZ EAAAAAZ



A6 10 1981 7ov dQyLoe Vo AELTouQYEl TO TNAEUETQWO OELopOlOYRG dixnTuo Tov EQyooTtngiov
Cew@uotric Tov AQuototeheiov TTavemoTpiov Oeocalovixng GeYLoay Vo ToQayovIaL dedouéva
ueYGAng axoiPelog Yo Tovg OeLopoTE TS meQloxis. To dedOEVA NG XQOVLXIG TeQLodoL 1981-
1986 TTQOEQXOVTOL OITO TIC AVOYQOPEG AVTOV TOV dIkTVOV. Ta EGOUEVD QUTA CPOQOVV GELOOVS
ue peyén Ms = 1.5 eved eivay Ao yut peyédn Ms>2.6. Ta gotuaxd padn twv oeopwv QUTWV
éxovv umoroyLobel we T forieta Tov meoyedupatog HYPO 71 (REVISED) xat 0 oAU 0TOV
VITOAOYLOUO TOVG eival IxEOTEQO oo 3 Km.,

To aQyeio TV dedOUEVWV UTTAOUTIOONME %Ol UE T DEOOUEVE TTOV GUAAEXTIHAY OTTO dvo egevvnu-
%0, TELQAOLTEL TIOV EYLVaY 0TV TTeQLoxn Tng Muydoviag, Aexdvig and 1o EQyaotiolo Temguotung .
Tov Agototeheiov Mavemotnuiov @egoohovixng ot ouvegyaoia pe 1o Ivotitovto TeqQuotknG
tov Mavemotpiov g Grenoble (IRIGM). Ta TEWQAUATO CUTE TEQUAAMPAVAY TV EYRATAGTAON
SUTVOV OONTAV TELOUOYQAPWY 0TV TeQLoxt TG Muydoviag ue oxomd Ty ROTOYQUUPY) ULHQO-
OELOUOV TNG TEQLOYNG. Ol TTAQAUETQOL TNG EOTLAS TV GELOUMY QUTMV TTOY vIohoYioOnxov pue ™
xOhom TOV (dtov Teoyduatog (HYPO *71) éxouv peydhn axgifea, evid 10 6Qaiua 0Tov VITOAO-
YLOUO TV eoTLonmy Puddv eivar ro il WxedTeEo Twv 3 Km. Tiol Toug 0eLopovg aUTOVG OV
éx0UV UTOAOYLODEL LeyEdn apov dev NTav péa 0TOUG 0TOXOVG TWV dU0 EQEVVITLRMV TQOYQUUUE-
V.

H oeLopnt dodon tng meQLoyis mov megubapfavetal 1o UALO «Aoyrodacy elvon TOMY eviown,
dedougvoy HTL 0TV TTeQLoyN T aviprer N Muydovia Aexdvn n 0TTolo. GUYREVTQUVEL T LEYOADTE-
on dpaotnouotnte oty Bogewa EXAGdM amd doyn yéveong oetopmy. Ia tny TEQLOYT| QU VITAO-
YOUV dedopEVAL 482 OELOUMY, YLt TOUG 306 0TT6 TOVG OTOIOUG EXOVUE VITOAOYLOHEVDL ueyen. H yew-
YOUQUXY HOTAVOUY TMV ETXEVIQWY TOV CELOWMY autidv dlvetal oto enifepa tov xaom. Ilagar-
geltan dtL M oeLopunn 6don ovyxswgmvewt oyedOV ATMOUAELOTIRG, OTNV TTEQLOY TN Muydoviag
AEXGVIIC, EVG) VTAQYOVV ETIXEVTQU. OELOWMV SLAOTAQTO OTHY VIOAOLIN TTEQLOKT TOU XGQTY XWQig
OUMG VO SLOMQIVETAL XATTOLOL EXAEXTLAY] GUYXEVTQWON TOVG.

To SLAYQOUUC CUXVOTITOS TV eyeddv Twv 306 GELOUMV TG TEQLOXNG, YLt TOVG OTIOLOVS elxaue
umohoytopéva. peyéd, divetar oto axiua 19. Tagatneovue OTL OL OELOUOL TNG TEQLOYNG OVTNG
RANOTTOVY évaL VQU PAoUa A Gmoym peyeddv, Tov xupaivetar ad Ms = 1.5 uéyor Ms = 6.6. O
UEYOAVTEQOS GELOUAG TIOV £YLVE OTNV TLEQLOYN TOL TTOQOVTQL armva. ixe uéyebog Ms = 6.6, EYLVE OTLG
5 Touhiov Tov 1902 ®aL €ixe TO ETHEVTEO TOV 0TIV TEQLOYXY NG AGONQOV. Ol JIEQLOTOTEQOL OEL-
OUOb TNG TEQLOYNG, TAVTMG, EXOUV HeYEDN OV xupaivovTon ard Ms = 2.0 uéxol Ms = 3.5.

310 oy 20 Sivetal To SLEyQUL SUXVOTHTA TV EOTLIXDV BUBUDY TOV OELOUMY TNG TEQLOYNG.
OnWE TOQUTNQOVLLE, OL GELOLOL TNG TTEQLOXNG €ival OMOL ETLPOVELOHOL e E0TLOXE. BN Trov Oev
ureoPaivouy Ta 20 Km (extog amtd TeeLs eEQQEOELS), EVE) M #0QLL GUYKEVTQWOT) TWV TLUAV TV
£0TLOXMV Pafdv TagaTneital ®at il petaky 5 Km xan 15 Km. To péoo eotiomd fabog twv oel-
oY TG TEQLOYNG ExEL TLun 9 Km,
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SxAUo 19. ALGyOouue cuyvoeTITog TWV TLUMV TV UEYEDDY TV OELoumv Tov UALOY «Aayraddcy (N: agLiudg oELopmv).

Fig. 19. Histogram of magnitude frequency of the earthquakes in the Langadas neotectonic sheet. (N: number of earthquakes).
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Zyfua 20, ALGyQOUUA CUYVOTNTAS TWV TLUAY TV e0TIOHMY BaBdV TOV QUAROY «AXyHaOACH.

Fig. 20. Histogram of focal depths of the earthquakes in the Langadas neotectonic sheet.
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NEOTECTONIC MAP OF GREECE

SCALE 1:100.000

SHEET: LANGADAS

EXPLANATORY TEXT
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[. INTRODUCTION

The need for a better picture of the seismic hazard in the wider Thessaloniki area inspired the
detection, mapping and description of the area’s faults, which resulted in this neotectonic sheet. With
this aim in mind the research group of the Department of Geology and Physical Geography of the
Aristotle University of Thessaloniki has made a detailed fault study, dividing the faults according to
the international standards into Seismic, Active, Probable Active and Inactive faults. :

More precisely, according to the international standards for faults, the following have been adopted
for this area:

(1) Seismic faults are those that have been definitely connected with particular earthquakes. In the
case where this connection is not so unambiguous the fault is characterized simply as an Active fault
and not as a Seismic fault.

(2) Active faults are those that have been active since the late Pleistocene.
(3) Probable Active faults are those that were active from late Pliocene to late Pleistocene.

(4) Inactive faults are those that have not presented any slip activation later than the early
Pleistocene or those which show no indication of a recent reactivation.

Apart from the above limitations due to the international standards, the faults were also
characterized using the following field tested criteria:

(1) the existence of fresh and recent natural fault slickensides

(2) the possible connection between the epicentres of the microearthquakes and the faults
(3) linear development of several thermal springs along faults

(4) the continuation of a fault with another certain active fault

(5) specific geomorphological criteria related to faults such as triangular facets, recent tectonic
terraces, fault (line) scarps, linear and/or hanging valleys, river captures and diversifications, areas
with intense erosion etc.

It is important to mention that the major faults in the area have mostly aroused our interest because
they are considered the most dangerous sources of probable future siesmic activity.

Finally some covered faults within the large basins have been cautiously adopted and mapped from
the already published geophysical survey.
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2. GEOLOGICAL SETTING (PRE-ALPINE & ALPINE STRUCTURES)

Pre-Alpine rocks belonging to the Serbomacedonian massif constitute the main part of the present
neotectonic sheet (fig. 1). These rocks overthrust the Alpine rocks of the Circum Rhodope Belt
(CRB) exposed in the SWpart of the sheet, along a remarkable N-S trending thrust, so that the latter
represents the tectonic boundary between these zones. Apart from this, in the SWmost part of the
sheet some late Jurassic basic rocks of the ophiolite sequence of the Axios zone (Paionias subzone)
are exposed.

Finally, north of Lake Langada in the Chrisavghi area there are some exposures of cemented sands
and conglomerates. They have been dated at the latest Eocene-Oligocene by Kockel et al. (1977),
who further considered them as molasse-type sediments, whereas Psilovikos (1977) disagrees on both
their dating and environment. The last author includes them into the Neogene sediments following
stratigraphical relations and some fossils that have been found within the directly overlying
sediments.

On the other hand, Neogene and Quaternary sediments filling up the Mygdonian neotectonic graben
(Langadas-Volvi neotectonic graben) as well as the Anthemountas and Nigrita basins rest
unconformably over these Pre-Alpine and Alpine rocks.

The Circum Rhodope Belt, which is the most Internal Hellenic zone, consists of low grade
metamorphic rocks of Mesozoic age, which are placed (fig. 2, 3) in the (a) Deve Koran-Doumbia
Unit, (b) Melissochori-Cholomontas Unit and (c) Aspri Vrisi-Chortiatis Unit. More precisely, the
exposed rocks of the CRB are: (1) Permian-Triassic clastic, volcanoclastic and carbonate rocks
slightly metamorphosed, (2) early-middle Jurassic flysch-type metasediments and (3) deep-sea
metasediments of Jurassic age.

Both the exposed rocks of the Axios zone and Circum Rhodope Belt have been grouped for the
requirements of the neotectonic map as follows: (1) deep-sea metasediments and metavolcanoclastic
rocks, (2) phyllites and quartzites (metaflysch), (4) Mesozoic carbonate rocks, (5) ophiolites.

The exposed rocks of the Serbomacedonian massif are mostly two-mica schist and gneiss, augen
gneiss and amphibolites that have more precisely been placed into the Vertiskos Unit. However,
they are mapped in this sheet under a uniform map unit as metamorphic rocks. They have subjected
at least to two metamorphic episodes and they have been intruded by many granitoid bodies as well.
All the granitoids have been also mapped as one map unit.

The Pre-Alpine and Alpine rocks have been subjected to many tectonic evects, the most significant
of which was the Eocene-Oligocene one that caused the regional SW-verging thrusting and
overturning of the rock units (fig. 4) and consequently the above mentioned overthrusting of the
Serbomacedonian massif over the Circum Rhodope Belt.
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3. NEOGENE AND QUATERNARY STRATIGRAPHY

Over the Pre-Alpine rocks that constitute the basement of the area, Neogene and Quaternary
terrigenous deposits have been rested unconformably, filling up the neotectonic depressions. They
present in the NEmost part of the sheet as a part of the Strymonas basin (hereafter referred as the
Nigrita basin) and in the central part along the crank-shaped Mygdonian graben).

3.1 Neogene deposits

(1) Ms-Pl, colg: (late Miocene-early Pliocene deposits). These deposits are exposed in the SWpart
of the sheet (Anthemountas basin), in the central part (Mygdonian basin) as well as in the NE part
(Nigrita basin).

In the SWpart of the sheet (Anthemountas basin), the late Miocene-early Pliocene deposits consist
of Pre-Pontian (Vallesian) red beds, stratigraphically equivalent to the sediments of the Nea
Mesimvria Fm exposed in the western part of the city (see Thessaloniki sheet) that are overlain by
terrestrial sands, cobble and pepble gravels placed into the Angelochori Fm. In the Angelochori Fm a
characteristic fauna indicating Pliocene age has been found.

In the Langada basin, the late Miocene-Pliocene deposits are not so extensive, but are rather limited
along the mountain frontiers, constituting the main part fot the Pre-Mygdonian Group. More
precisely the Pre-Mygdonian Group comprises sediments of late Miocene-early Pleistocene age. Its
lower part is exposed north of the village of Chrisavghi and comprises (fig. 5) at the base
conglomerate beds overlain conformably by sandstrones. Upward, it continues with rhytmic
alternations of silts and sands. From some fossilised bones that have been found within the upper
parts of these thythmites a late Miocene-early Pliocene age has been concluded. The Pre-Mygdonian
Group ends upwards with an extensive formation of red beds of early Pleistocene age, that mainly
present in the southern part of the Langadas basin around the village of Gerakarou (Gerakarou Fm).

In the Nigrita basin, the late Miocene-Pliocene deposits include at the base early Pontian
fossiliferous lacustrine-lagoonal sediments such as marls, marly limestones, sands, clays, sandy marls
with interbeds of calcarenites (Choumniko Fm), which are overlain unconformably by red beds
without fossils (Terpni Fm). The latter, that also rest unconformably on the basement rocks, are
alternations of pebbly gravels, sands and red sandy clays.

3.2 Quaternary deposits

3.2.1 Quaternary undivied deposits

They mainly comprise:

(10 Pt-H, sc: Scree deposits. These are fragments (pebbles and cobbles) mainly of limestones
cemented with a red coloured calcite matrix.

(2) Pt-H, cs: Fan deposits in the stream mouths. They include diverse, usually loose materials
derived from the basement rocks.

3.2.2. Pleistocene deposits

(1) Pt, co: Pleistocene undivided deposits. Pebble gravels, sands and silts with or without clay cover
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are mapped without temporal subdivision as Pleistocene undivided deposits due to the absence of
fossils, and their positions are only based upon stratigraphic correlation. However, they might be
differentiated into three terrace systems:

(i) Upper terrace system: It comprises reddish sandy clays, sands, pebble and cobble gravels or
unsorted pebbly sands and gravels with pebbles of the basement rocks. Its top is estimated 30-40m
above the river bed.

(i) Middle terrace system: This commonly includes sands and pebble gravels, its top is estimated
10-15m above the river bed.

(iii) Lower terrace system: This mainly consists of sands, silty sands and pebble gravels, frequently
covered by clayey sediments. Its top is estimated 6-8m above the river bed.

(2) Pti, co: (carly Pleistocene deposits). They are more extensive in the southern parts of the
Langada basin, as already mentioned, and they constitute the terminal parts of the Pre-Mygdonian
Group. They consist of thick terrestrial red beds (fig. 6) forming the Gerakarou Fm. The fm is more
than 100m thick and includes greyish red coloured pebbly clays and sands as well as matrix-
supported gravels. The pebbles and cobbles are mostly derived either from granitoids or gneisses and
mica schists, but predominantly from the latter. The matrix is cohesive and assembles grains of
quartz mostly, but also of feldspars and micas. Cross-and gradual bedding are also frequently
observed. Their erosion is characterized by the extensive formation of rills and gullies and eventually
narrow valleys. The uppermost part of the red beds grades either gradually into the sediments of the
Mygdonian Group or is coverd transgressively by the basal sediments of the latter.

(3) Ptm-s, 1k: (middle-late Pleistocene deposits). Around the lakes Langada and Volvi, some middle-
late Pleistocene lacustrine deposits are exposed that constitute a portion of the Mygdonian Group.

The basal part of the Mygdonian Group consists of sandy-clayey sediments that for the most part
rest unconformably over the Gerakarou Fm (fig. 7). They are composed of: (a) unsorted cobble
gravels of thickness 0.5-2m that consist of cobbles and boulders within a coarse grained sand matrix,
(b) well-bedded sands of thickness 0.3-1m with characteristic gradual bedding, (c) greyish green
laminated clays 1-3m. (d) in the topmost parts a bed of fine-grained sand about 1m thickness. The
upper portion of the Mygdonian Group was formed during the decrease of Lake Mygdonia and
consists of (a) clayey beds at the base which grade into (b) intercalated beds of clays and sands.
Upwards they grade into gradual bedded sands, coastal gravels and sands as well as chemical
sediments.

Up till now no fossils have been found to indicate the exact age of the group and consequently their
subdivision. In general the onset of the Mygdonian Group is estimated at the end of the early
Pleistocene, while the chemical sediments and the fine-grained sands are considered to have been
deposited during the Holocene.

3.2.3 Holocene deposits

The Holocene deposits can be discriminated as follows:

(1) H: Holocene undivided deposits. These include pebble gravels, sands, red clays with some gravels
at their base as well as some coastal sediments.
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(2) H, 1k: Lake deposits. These include sandy clays, clays, silts and fine-grained sands, which re in
fact the depositionsof the Langada and Volvi lakes as well as the drained Vromolimni and Achinos
lakes.

(3) H, co: Valley deposits. These are moslty pebble gravels, pebbly sands, sandy calys and silts; in
places with a clay cover.

(4) H, al: Alluvial deposits. These are mainly pebble gravels, pebbly sands, sands,silts, sandy clays-
deposited along the rivers.
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4, GEOMORPHOLOGY

4.1 General

The most prominent geomorphological feature of the present sheet is the crank-shaped Mygdonian
basin, which with a NW-SE to E-W trend is developed in the central part of the sheet. It in includes
Lake Langada in the west and Lake Volvi in the east, which are both remnants of the initially single
Mygdonia lake which developed during the Pleistocene. In addition the Mygdonian basin is also
considered as an evolutionary part of the previously formed and larger Pre-Mygdonian basin, that .
also included most of the surrounding remnant basins such as Zangliveri and Marathousa. Finally.in
the SWpart of the sheet the greater part of the E-W trending Anthemountas basin is exposed.

Of more importance, however is that the geomorphological elements presented in the sheet yield
crucial information about the neotectonic procedures. Their form, shape and distribution, as well as
their composition, give both qualitative and quantitative clues on the dating and function of the
neotectonic faults.

4,2 Planation surfaces

These are large, almost horizontal or of very small inclination areas of land formed during
denudation aided by suitable climatic and tectonic factors.

They were initially formed at low altitude (100-200m), covered large areas and show mature
geomorphological characteristics. Later, they were broken into several smaller parts that either
subsided or uplifted forming respectively the present basins or horsts of the area.

In the area of the Langadas sheet on such important planation surface is observed at 400-600m
altitude as is defined by its many remnant parts in the Chortiatis and Vertiskos mountains. In
particular, this planation surface is very well established in the Zangliveri hill, in the western part of
the Volvi mountains and the outer periphery zone of Mt. Vertiskos (Askos, Sochos, Lofiskos, Ossa,
Dorkas, Sevastia, Lachanas, Xilopolis, Evangelistria). This planation surface was formed during the
early-middle Miocene and its presence now at this attitude is ascribed to latter uplifting processes.

4.3. Development of basins

The breakage of the initially uniform Miocene planation surface was the result of the latter faulting.
This faulting produced a fracture pattern of large fault-bounded blocks presented within the generally
mature and of very low elevation morphology of the area.

As mentioned above some o the fault bounded blocks were estimated (using geomorphological
criteria) to have been uplifted about 300-400m during Neogene and Quaternary times, forming
several horsts such as the Vertiskos and Chortiatis ones.

In contrast, other fault blocks subsided, forming the present depressions of the area such as the Pre-
Mygdonian, Anthemountas and Strymonas basins, which have been filled up with Neogene and
Quaternary sediments. Two tectonic stages can be inferred for the evolution of the above mentioned
basins, taking into account the sedimentary, geomorphological and stratigraphic observations:
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(1) the first tectonic stage caused the initial break up of the uniform planation surface into large
blocks. These blocks have subsided individually since the early-middle Miocene, giving rise to
several depressions that have been filled with mainly continental sediments intervening with some
brackish to marine ones. This sedimentation process outlasts the Villafranchian period and was
mainly of continental type. For the Pre-Mygdonian and Anthemountas depressions the estimated
thickness of these terrestrial deposits is about 350m.

(2) the second tectonic stage onsets the latest Villafranchian and produced some smaller depressions
which were filled up with Quaternary sediments.

As shown in the Table I, although individual evolution is recognized for each graben or depression,
we can state that the subsidence of the grabens in the area of Gallikos, Axios, Loudias and
Aliakmonas alluvial deltaic fields was about 400-600m during the Quaternary, whereas the
subsidence of the smaller depressions (Anthemountas, Langadas, Volvi, Vromolimni, Zangliveri,
Marathousa, Doumbia, Chortiatis, Sochos) was much less and varied from 50m to 160m.

The total vertical movements (including uplift and subsidence) of the Pre-Mygdonian and
Anthemountas basins were about 800-900m during the neotectonic period whereas the total
subsidence of the Axios-Thermaikos basin might have been as much as 3500m.

The subsidence as well as the sedimentation rates of the grabens of the area are considered very high
and being 5X10" to 6X10'mm/y during the Quaternary, whereas during the Neogene the were
2.3X107 to 2X 10" mm/y

4.4. Principal morphotectonic elements

The tectonic movements, essentially the vertical one, that have taken place in the wider area, after
the formation of the unique Miocene planation surface affected the landform of the sheet.

In particular, the normal faults have caused the following principal morphotectonic elements:
(1) the abrupt change in the inclination of the slopes, in places. For example the Sochos fault.

(2) the demarcation of the basins development (shape, orientation etc.). For example the Langada
basin demarcation from the Assiros-Analipsi Scholari boundary fault zone as well as the
Melissochori - Liti - Lagina-Ag. Vassilios - Gerakarou - Nikomidino - Stivos - Peristerona boundary
fault zone.

(3) the formation of abundant tectonic terraces and scarps at the margins of many grabens of basins

(4) the frequent formation of particular drainage patterns i.e. asymmetric or rectangular ones as well
as river diversifications and captures.

(5) the formation of hanging and abandoned valleys.
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5. NEOTECTONICS, SEISMOTECTONICS AND
DESCRIPTION OF THE FAULTS

5.1 Neotectonic settings

Since the Miocene the area of Central Macedonia, where this neotectonic sheet is located, has been
intensely faulted, forming as a rule many tectonic grabens and depressions such as the Axios basin,
the Anthemountas and Mygdonian grabens etc. These depressions are in fact the result of a fairly
continuous extensional deformation, which was mostly associated with pure normal to oblique-
normal faults trending mainly E-W, WNW-ESE and NE-SW. In additon, some long N-S trending
faults complete the general fracture pattern. Most of the above mentioned faults have been active at
least since the Miocene, while some of them (mainly the E-W trending faults) are associated with the
present seismic activitiy or have a verifield activity since the Quaternary.

It is worth noting that especially the Serbomacedonian massif is the most seismically active zone of
the internal Hellenic domain.

5.2 Description of Active and Probable Active Faults

Simply by glancing at the sheet, one can easily observe the master boundary fault zone that has
created and bounds to the south the entire Mygdonian depression. This master fault zone is
seismically active and is composed of th following segments: (i) Melissochori probable active fault
segment, (ii) Liti - Lagina - Ag. Vassilios active fault segment, (iii) Gerakarou - Nikomidino -Stivos -
Peristerona seismic fault segment and (iv) Loutra Volvis - Apollonia active fault segment.

(1) Gerakarou - Nikomidino - Stivos - Peristerona - Seismic fault

This is exposed in the intermediate area south fo the Langada and Volvi lakes and passes through the
Gerakarou, Nikomidino, Stivos and Peristerona villages, forming on the map an arcuate line with an
E-W mean trend. The trend of the fault ranges locally from WNW-ESE to ENE-WSW, but its
surface dips with 75° to 85° always to the north. In the hanging wall area, covered entirely by
Pleistocene sediments, two parallel synthetic faults with similar geometrical features that might be
conjugate splay or en echelon faults yielding domino-type extensional deformation have also been
mapped.

This fault segment is discriminated as seismic, because it is undoubtedly connected with the 1978
Thessaloniki earthquake (20 June, 22:31:07, 40.8° N-23.2°E, Ms=6.5). The fault is easily observed on
aerial photographs, LANDSAT and SPOT images as well as in the field, because of its excellent fault
scarps formed especially between the basement and the Neogene -Quatarnary sediments.

Along some fault slickensides, we have measured striations such as the following:

a. 55° - 60° NW pt 70° NE normal, b. 74° - 50° NW pt 73° SW normal, c. 40° - 55° NW pt 80° NE
normal, d. 90° - 70° pt 85° W normal, that indicate normal movements (fig. 8). Some discontinuous
ground ruptures of 15-18km total length developed in this fault segment during the activity of 1978.
The maximum displacement of these ruptures was observed close to the Gerakarou (23cm) and
Stivos (14cm) villages, whereas in many exposures between the Gerakarou and Peristerona villages
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the ground ruptures have revealed displacement of 5-10cm. In the village of Nikomidino a ground
rupture having 4-10cm heave and a right-lateral separation has also been observed.

Apart from the fact that this segment is connected with the large earthquake of 1978, it is also related
to a great number of microearthquakes (Ms=2.0-4.5) shown on the superimposed transparency-and
have focal depths of 8-14km.

The total displacement of the fault segment during the Quaternary is estimated from
sedimentological data to be as much as 250 m.

(2) Liti - Lagina - Ag. Vassilios Active fault
This fault segment constitutes the NWward extension of the above mentioned seismic segment.

The Liti - Lagina - Ag. Vassilios fault segment with NW-SE trend and more than 20km length passes
generally through the Lagina and Ag. Vassilios villages forming along almost its total length at least
two distinct fault line scarps, which are very well observed on satellite images and aerial
photographs. The uppermost (SWward) fault line scarp, which is exposed entirely within the
basement rocks, is associated with tirangular facets that have been extensively eroded. The lower
fault line scarp, which generally constitutes the boundary between the basement and the Quaternary
sediments, is more abrupt, forming, however, partially eroded taringular facets.

This fault segment is characterized as active, but not as seismic, because although it is associated with
a great number of microearthquakes (supermposed transparency)and affects late Quaternary
sediments forming well developed scarps,it is not connected with any historic or recent earthquake.

The total displacement is estimated from sedimentological data at up to 220m for the Quaternary
period.

(3) Loutra Volvis - Apollonia Acrive fault

This is an E-W trending fault segment dipping to the North and constituting the eastward
continuation of the Gerakarou - Nikomidino - Stivos - Peristerona fault segment. This fault segment
affects the basement and the Plio - Quaternary sediments and constitutes the boundary fault of Lake
Volvi to the south.

The Loutra Volvis - Apollonia fault segment is easily mapped in the field since fault line scarps,
slickensides as well as travertine deposits (observed especially in the area north of Apollonia) align
along its 10km length. Moreover, the thermal springs that present in the area of Apollonia are
directly related to this fault and particularly they present where this segment crosses two other
smaller faults with NE-SW trend.

The kinematics of Loutra Volvis - Apollonia fault as shown is characterized by normal to left-handed
oblique-normal movement (fig. 9).

The total displacement of the Loutra Volvis-Apollonia fault segment is similarly estimated from
- sedimentological data at up to 250m.

(4) Seismic fault between the Volvi - Langada lakes
This constitutes a WNW-ESE treding fault branch of the seismic Gerakarou - Stivos - Nikomidino -
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Peristerona fault segment and was also reactivated during the 1978 Thessaloniki earthquake. More
precisely, a 5km long ground rupture initiating from the village of Stivos with WNW-ESE (N 115°)
trend and NNE dip-direction, cutting across the Thessaloniki - Kavala national road and drifting up
to Lake Langada was observed to have resulted from the 1978 earthquake. It was a normal fault of
total displacement ranging from 2cm to 20cm,with heave as much as 15¢cm. However, the fault traces
cannot now be observed, so we cannot now make any further estimation.

(5) Scholari Seismic fault

The Assiros - Analipsi - Scholari NW-SE trending and SW-dipping boundary fault zone, which
bounds the Langada basin to the north, is also recognized among the master faults that dominate in
the Langadas sheet. It may be divided into two fault segments: (i) the Assiros - Analipsi fault
segment that is characterized as active and (ii) the seismic Scholari fault segment.

Indeed, the Scholari fault constitutes the seismic fault segment of this boundary fault zone, because it
was the only segment that was reactivated during the 1978 Thessaloniki earthquake, with the
formation of ground ruptures in the area of Evagellismos, Scholari and Stivos villages.

Having similar attitude to the main boundary fault zone, it might be characterized kinematically as a
left-handed oblique-normal fault, because of the kinamatics of the observed ground rupture formed
during the 1978 earthquake and the measured striations (ft: 128° - 45° SW pt 45° SE normal) in the
wider Scholari area (fig. 10).

The total exposed length of the ground rupture and consequently of the segment was 8km during the
1978 Thessaloniki earthquake.

The Scholari fault segment can be partly identifiable on the satellite (LANDSAT and SPOT) images
and aerial photographs from the well exposed fault scarps in the areas of the Evangelismos and
Scholari villages.

The observed displacement of this fault segment, which was associated with 2-3cm left-handed
displacement during the 1978 reactivation, was as much as 25¢m, while the heave ranged from 2 to
l16¢cm.

(6) Assiros - Analipsi Active fault

The Assiros - Analipsi fault segment having a NW-SE strike (N130° - 150°) has a length of 20km.
Although this segment is the NWward extension of the seismic Scholari fault segment, it has not been
similarly characterized as seismic, but as active, because there exists no information directly
connecting this fault segment with any historic seismic event.

Apart from the above, the segment is identifiable on LANSAT and SPOT images and acrial
photographs as a very distinct straight lineament, which however in the field is not so frequently
associated with fault slickensides.

In the portion in between the Drakontio and Analipsi villages the striations recorded on the exposed
fault slickensides lead us to determine the fault as a left-handed oblique fault (fig. 11).
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The segment is fairly clasified as active, because apart from the fact that it is the continuation of the
seismic Scholari fault and bounds the neotectonic Langada graben, it affects the Quaternary
sediments in the area close to village of Assiros.

In spite of fact that a plethora of microearthquakes have been recorded in the proximal area of this
fault segment, as well as the strong earthquake of the 5th July 1902 with magnitude Ms=6.6, this
segment has not been characterized as seismic, because its connection with the above could not be
strongly established.

(7) Active and Probable Active faults of Nimphopetra - Megali Volvi

This concerns a discotinuous fault zone in the northern part of Lake Volvi, which is made up of some
2-4km long normal faults with E-W strike and S dip.

The fault zone is better defined in the field from the well observed fault scraps and terraces as well as
the abrupt change of the river pattern.

In this area a great number of microearthquakes has been recorded. Some of them must be
associated with these F-W trending faults, because the nodal planes of their focal mechanisms
present a similar E-W trend. Therefore, this fault zone could be characterized as active and
consequently the faults that separate the besement from the sediments are characterized as active,
and the faults exposed exclusively within the basement as probable active.

(8) Nea Apollonia Active fault

It is an E-W trending fault, passing 1km south of the village of Nea Apollonia. It affects both the
basement rocks and the Neogene sediments of the Nea Apollonia - Marathousa subbasin. The fault
has been characterized as active because:

(1) it has similar trend with the Loutra Volvis-Apollonia active boundary fault.

(2) it seems to influence the recent morphotectonic development of the area and particulary the
hydrographic network.

(3) along the fault some travertine deposits are aligned

(4) it affects Pleistocene sediments in the areas of Nea Apollonia and Kokalou

(5) in the wider area a great number of microearthquakes have been recorded.

In fact 71 microearthquakes, including that of 19th February 1984 with Ms=5.2 and h=14 km, have
been concentrated in the wider area and mostly in its northern part. The distribution of these
microearthquakes, which have depths up to 20km with mean that of 10km, are shown in the
histogram of fig. 12. Among them the most shallow must be directly connected with the mapped
faults of the area.

The kinematics of the fault are best described by the measured striation: 105° - 80° NNE pt 76°
WNW normal. The general kinematics of the faults of the Nea Apollonia - Marathousa area are
shown in figs. 13a, b.

The separation of the fault is estimated to have been as much as 5m during the Quaternary, while at
its eastern end, where it separates the basement from the sediments the separation is somewhat
larger.
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(9) Probable Active fault in the basement rocks south of Lake Volvi

A N-S trending normal fault 6km long that affects the basement rocks in the area south of Lake
Volvi and east of the village of Nea Apollonia. The fault seems almost vertical unless it dips E and
associated with very well developed slickensides bearing exclusively vertical stritions such as the
following; ft: 0° - 88°E pt 85° S normal. ‘

Because the fault slickensides are very well developed, affecting the landform of the area, and some
fissures of 1-2cm heave have been observed at the base of these slickensides, the fault is considered
as probable active.

(10) Marathousa Probable Active fault

In the central part of the Marathousa subbasin, an area of intense seismicity (fig 14, 15), and more
strictly along the Mikro Rema, a NW-SE trending normal fault has been mapped by the use of aerial
photographs, where it presents as a straight lineament that causes the asymmetric development of
the hydrographic network.

The fault is developed exclusively within the early Pleistocene sediments and as a result it is
characterized as probable active.

(11) Angelochori Active fault

A small NNE-SSW (N30°)-trending fault of 1.7km length dipping to WNW has been found in the
ruins of the old village of Angelochori, east of Zangliveri to cut across the granitic gneiss and more
importantly the elluvial sediments. The latter is evidenced by the presence of a fault scarp 0.5m high.
Thus this fault is conidered as active.

(12) Asvestochori - Polichni Active fault

This WNW-ESE (N120°)-trending fault is a normal fault diping to NNE. Only the easternmost 6 km
portion of the fault is exposed in this sheet and particularly in the northern outskirts of Thessaloniki,
along the narrow valley of the Asvestochori - Pefka villates, because the fauit extends towards NW
into the next Thessloniki neotectonic sheet of scale 1:100.000 presenting a total length of 15km.
Morever, in the Thessaloniki sheet it semms to continue acoss the Plio-Quaternary deposits.

It affects mainly the phyllites and recrystallized limestones of the Circum Rhodope Belt and is
directly related to the present morphology of the area.

There is information that along the fault some ground ruptures occurred during the Thessaloniki
earthquake of 1978 (Ms=6.5). More precisely in the Polichni area a small ground rupture of 1-2¢cm
heave and 10cm displacement of left-lateral oblique-normal movement was occurred. In addition a
series of microearthquakes along this fault line might be related to (Table IIT). Thus the fault is
considered as active faults.

(13) Probable Active faults of the Zangliveri basin

A series of NW-SE trending normal faults (fig. 16) have been found to bound the Zangliveri basin
and extend as far as the Marathousa basin. Having similar trend with the active faults of the northern
Mygdonia area, they also seem to affect the morphology of the area. Furthermore, some
thermometalic springs such as those of Doumbia and Sana occur along these faults. For these reasons
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and mainly because they affect Plio - Pleistocene sediments they are considered as probable active
faults.

(14) Sochos Active fault

This is the most spectacular and significant fault of the wider area, having an E-W trend and S dip. It
runs through the Pente Vryses, Kryoneri, Avghi and Sochos villages and probably extends to the east
as far as the village of Mavrouda, reachning a total length of 40km.

The fault is very well observed both on LANDSAT and SPOT images and aerial photographs, but in
the field only some parts like that between Kryoneri and Sochos villages are easily observed,
because there the fault, acting as boundary fault, separates two geomorphologically distinct domains:
the Socho- Askos - Profitis depression to the south from the Vertiskos mountain to the north. The
Sochos fault can be geomorphologically divided into two segments: the westernmost Pente Vryses-
Kryoneri fault segment and the easternmost Kryoneri-Sochos fault segment. The first is
characterized by the typical alignment of the streams and the gentle morphological contrast of the
hanging wall and the foot-wall along it, whereas the later is characterized by the very high -
morphological contrast between the hanging wall (Vertiskos mountain) and the foot wall (Sochos,
Askos, Profitis depression). These geomorphological features as well as the abrupt changes of the
slope inclination in the fault zone are indicative of the recent reactivation of the Sochos fault. The
measured striations (fig. 17) along the fault slickensides such as a. 85°-60° S pt 86° E normal and b.
96° - 62° S pt 86° W normal, are similar to the striations measured along certain seismic and active
faults of the sheet.

Also it is very possible that it is connected with the 1932 earthquake of magnitude Ms=6.2 (40.8 N-
23.3), the latter having a macroseismic epicentre the Sochos village, as well as with the recorded
microearthquakes that are shown in Tabel IV.

For all the above mentioned reasons the Sochos fault is considered as active.

The total displacement of the fault since the Quaternary is estimated upon the sedimentological data
in the Vromolimni area and the tectonic one in the Sochos area at much as 130-150m.
(15) Probable Active faults of the Nigrita - Terpni area

The faults, which present as three parallel fault strands, have been found in the area south of the
Nigrita town to affect the basement rocks, the Neogene, and in some places the Pleistocene
sediments. They are E-W trending normal faults dipping to the North and forming staircase
geometry, so that they permit the progressive subsidence of the Nigrita basin.

It is also interesting to mention that the hydrographic pattern is directly related to these faults and is
characterized as parallel, because the main streams developed along these faults.

Since these faults might extend eastwards into the next Rhodolivos sheet (scale 1:100.000), their
length, which is about 3-5km, could be greater.

(16) Probable Active faults of Palea Chrisavghi

Small normal faults with either NW-SE or E-W strike and consequently either SW or S dip, that have
been mapped within the basement and the Eocene - Oligocene molasse-type sediments in the area of

74 | NEOTEKTONIKOZ XAPTHZ THE EAAAAAS



the Palea Chrisavghi village. Some of them seem to affect even the Pleistocene deposits, forming
gentle fault scarps, and generally to modify the landscape. For these reasons and also because they
are parallel to either the Assiros - Analipsi active fault or the Sochos active fault they are considered
as probable active faults.

(17) Faults of the Xilopolis- Nikopolis area

In the wider area of Xilopolis and Nikopolis villages and close to the Thessaloniki - Serres national
road, some NE-SW trending normal faults have been mapped. They are commonly synthetic faults
that dip to the NW, but there are also some antithetic ones. The faults are exposed as a rule in the
basement rocks of the Serbomacedonian massif so their activity could not be evaluated.

For only this reason and not bacause of their inactivity, the faults have been grouped together with
the inactive ones. On the other hand, these faults might be responsible for the NE-SW trending
depression of about 23km length (or graben, if this is the case) observed along the road.

It is important to mention that the activity of these faults cannot be evaluated even from the
seismological data, because no microearthquake sequence has been recorded in the area in recent
years.
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6. SEISMICITY

6.1 Seismic activity in the wider area during this century

Fig 18 shows all the earthquakes of magnitude Ms>4 that have struck the wider area of northem
Greece during this century. It is obvious tha the intence seismic activity concentrated along the
Serbomacedonian massif and more precisely in the wider areas of the Mygdonian basin and lerissos
gulf as well as along the North Aegen Trough.

Among these strong recorded earthquakes the two strongest ones occurred in the area of the
Serbomacedonian massif. The first, of magnitude Ms=7.6, struck on 4 April 1904 in the Kresna area
(SW Bulgaria), while the second of magnitude Ms-7.4 struck on 8 November 1905 in the area of
Agion Oros (easternmost peninsula of Chalkidiki).

The main seismic activity presented along the Serbomacedonian massif during this century can be
divided into three distinct periods. The first period arises with the strong earthquake of magnitude
Ms=6.6 that struck the Assiros area on 5 July 1902. The seismic activity drifted northwards during
the following years (1903-1904) with the occurrence of the above mentioned strong earthquake in
the Kresna area and finished with the 1905 Agion Oros earthquake. The second period started with
two strong earthquakes of magnitudes Ms=6.1 and Ms=6.6 respectively that struck in the Valandovo
region of South Yogoslavia on 7 and 8 March 1931. The seismic activity continued towards SW in
the areas of lerissos and the Mygdonian basin also with strong earthquakes with magnitudes up to
Ms=7.0 during 1932 and 1933.0n 20 June 1978 a strong earthquake of magnitude Ms=6.5 struck in
the Mygdonian basin. This earthquake is the first strong earthquake with a magnitude Ms=6.5 that
has occurred along the Serbomacedonian massif after 45 years of relative quitness and might
represent a new seismic period of activity.

6.2 Seismic activity of the area after 1980

Since 1981, when a detailed seismological study of the northern Greece domain started, a great deal
of data have been collected concerning the seismicity. A first assessment is that although there was a
continuous seismic activity for at least 10 years after the main Thessaloniki earthquake, strong
carthquakes with magnitude Ms>5.5 have not been recorded. Moreover, the depth of the earthquake
epicentres of the area during the 1981-1985 period ranges from 5 to 15km with a mean depth of
9km. The main geographical distribution of the shocks is concentrated: (1) in the Mygdonian basin,
and more precisely along the seismic fault that is raelted to the 1978 Thessaloniki earthquake (faults
numbered (1), (2), (3), (4) (5)), (2) in the lerissos area, (3) in the entrance of the Kassandra gulf and
(4) in the far internal part of the Thermaikos gulf. The microseismic investigation has revealed that
the area from the Mygdonian basin to the lerissos gulf might be characterized by relatively intense
seismic activity. This area concentrates high amounts of the seismic energy of the whole area and at
particular time periods releases this energy creating rather big earthquakes, so that this area can be
considered as the largest source of seismic hazard.

6.3 Recent crustal stress field of the area

The seismic sequence of 20 June 1978 was starting point for many seismological and neotectonic
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studies dealing with the recent stress field in the wider area of Mygdonian basin. These studies have
identified a well established extensional contemporary stress field with N-S trending, almost
horizontal, tensional direction. Due to this contemporary stress field, which from the neotectonic
studies has been constrained since the middle Pleistocene, the pre-existing normal faults (the faults
that had already formed the Mygdonian basin) were reactivated giving rise to the present seismicity.
Similar conclusions can be drawn from the focal mechanisms recorded from 1981 to 1984 and from
microearthquake focal mechanisms.

Moreover, most of the above mentioned neotectonic studies have also show that an extensional
stress field with NE-SW trending tensional direction governed the area during the late Miocene -
early Pleistocene.

6.4 Seismic activity of the Langadas sheet

The conclusions concering the seismicity of the Langadas sheet are based on:

(a) the published earthquakes of the period 1900-1986. These data can be divided into the following
periods of seismicity:

Ms>35.5 1901-1910
M>49 1911-1949
Ms>435 1950-1980

However the data are sufficient for the following magnitudes and time periods of the seismic events:

Ms > 6.5 1901 -1910
Ms>5.2 1911-1949
Ms > 4.8 1950-1980
Ms > 4.5 1964-1980

Additionally, the focal parameters of the earthquakes occurring after 1970 have been recalculated.

(b) the instrumentally recorded microearthquakes (magnitude Ms>1.5) of the period 1981 - 1986.
These data are sufficient for the microearthquakes of Ms > 2.6. Their focal depths have been
estimated with the use of the programme HYPO 71 (revised) so that the calculation error is less than
3km.

(¢) the data derived from two research seismic experiments in the area of Mygdonia based on the
collaboration between the Geophysical Laboratory of Aristotle University and Gephysical institute
of Grenoble (IRIGM) carried out. The focal parameters of the recorded earthquakes were calculated
using the HYPO 71 (revised) programme and the calculation error is less than 3km. However, the
magnitudes of these microearthqukes were not calculated.

Thus we can conclude that the seismicity of the Langadas neotectonic sheet is very intense and is
mostly concentrated in the Mygdonian basin as shown from the geographical distribution of the
earthquakes (superimposed transparency). In fact, the Mygdonian basin concentrates the largest
seismic activity in northern Greece. In particular, on the superimposed earthquake map
transparency 482 earthquakes are shown of which 306 have estimated magnitudes (fig. 19).
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Additionally there are some dispersed concentrations of earthquake epicentres in the rest of the
sheet, without however certain preference. Their magnitude as shown in fig. 19 ranges from Ms=1.5
to ms=6.6, but the most common are from Ms=2.0 to Ms=3.5. During this century the strongest
earthquake occurred in the area of Assiros on July 1906 with Ms=6.6

Finally, the focal depth of the earthquakes in the sheet are shown in fig. 20 and are less than 20 km
(there are 3 exceptional earthquakes). The most common focal depths are between 5-15 km and the
mean is 9 km.
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