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H I'm eivai évog mhaviytng pe ovveyr v duvapuxi) eEEMEN oty wotogia Tov. H yvdon
%O %OTOVONON 0IT0 TOV AVOEMTTO TG EEEMENC QVTHG ElvaL LeYAANG ONUAOTIAS VL0 TOV
EVIOMOUO, TNV EXUETAAMAEVON RO T1] Q10N TOV GUOLRDY TOQWV, OODS ROl YLOL TV
AVAIELET %Ol AVTIUETDOIUON TOV TEQURAAAOVTIRMY TTQORANGEMV-TIQOPANUATOV OLTTO TN
X0N0N TWV TOQWV QVTADV.

H megiparlhovtint avti) O1doToom oo tel o OMORANQMUEVT), TOAV-ETUOTNLOVLXT] Oe-
®monom tov I[Thaviy, mov Ba egihapfdvel T pehétn OAWV TV TAQAYOVTWY, OTIWG
™G MOOOPALQAC, TS VOEOTHALQAS, TNE ATUOOPALQAS XOL TS PLOOHaLQAC, OL 0TTOtoL
ouvdéovtan petad tovg og ol onpovtivd ovothuata. Ta cvotiuato autd osmtoL-
TOUV TN oUveQyaola, yweilg oUVoQa Rl TEQLOQLOUOVG, TWV GUOLLMV ETUOTNWMV, OTUNG
n Tewloyla, n Biohoyla, n Xnueio xaw n @uowd. "Etol uovo Oa xotavofoovpe tov
IThavity pog, Ba avodeiEovpe ta megifarlovtind moofAfuata xal 6o dnuoveyr-
OOUE EVNUEQWUEVES-EVALOONTOTONUEVES ROLVVIES, OL OTolEG Hol LTOQOUV Va. ato-
$aoloovy YL To TOEOV %aL TO LEALOV TO.

Zfuega elvor YeYovog OTL VITAQYEL L0 EUTTEQLOTAUTWUEVY] GITOYY OYETIRA LE TNV EEENL-
nTnt) moeta tg I'ng oty didprela Tmv 4,6 dioexatoppvimy eTmv tg VTaENg TG.
[Mogdhinia amotehel nowvi) ouveidnon OTL 1 LOOEQEOTIO TOV TAAVITY ATTd THV RAOT)-
ueovi) ieomn Tmv £EL (6) meQimmov dLoEXATOUUVQIMV avOQMOTMYV OV GLAOEEVOUVTAL OE
autov, eivor mAéov ev0gauvoTr. Eldindtepa 66ov adopd otig 'ememothueg, vmaoyet
oofagn yvoon oxetrd pe tig Femhoywnés Alegyasies, mou éxovv Aafet ydoa ota
TAa{OL0L TNG LOTOQLOS CLUTHG LE T ONLOVQOYIC TV 0QEMYV HOL TWV WAEAVADYV, TOVUS OEL-
opoig, TV Ndatotelont] 00aoTNOLOTNTA, RAOMS %ot TNV ExdNAmon eEmyeVOV howvo-
UEVOV, 6TImg oL ®otoAo0foeLg, oL TANuPES, oL ENgaoies, Ta TOOVVALUL.

‘Ooov apopd ot Budoyy Avamrvgn, eivol yvmotd 0T Tig tehevtaieg dexaetieg 1) te-
xvohoyurt eEEMEN xaw M TAnOvooxt) £xoNnEN emEPaioy a aAdYLOTY ®oL X WIS o) E-
OLaoPd VITEQEXUETAMAEVON TWV GUOHDV TOQWV, LUE ATOTELETO TNV VTTOP A0 o Tov
meQPEALOVTOG YIo TEMTH $oA oTHV LoToia Tov I[ThaviTty pog.

"Etot, peouud ortd to eQTHUATO TTOV TIOEVTOL ETUTARTIXG ROL OVOUEVOVY ATTOVTITOELS
IO TNV ETMOTNUOVIXT ROLVOTN T, 0edOPEVOU OTL EXPQATOVV TV arywvio OANG THG av-
BowmoTNTaC, elvol Ta €ENg: o) OL avBodmves dQAOTNOLOTNTES £XOUV TQOXRANEDEL
Ty LOLTL ETURIVOUVES TQOTTOTOLTOELS TOU TEQLPAMMOVTOC HOL LAMOTO LY CVOLOTQEYL-
UES 1) OL X MUOTIES HETOLOMES TTOV TOLQATNQEOVVTOL OT|UEQO ATTOTEAOVY GpUOLHES Lai-
nopdvoels; B) Ewdwdtega M Propnyoviet] avamtuEn xor 1 vmeQratovalmon
EVEQYELOUMV TMTMV VADV aTTOTELOVV %{VOUVO YL TO TeQLdAlov 1) BewooUvtal prn-
dapuvig emidQaomng o€ 0yEam pe Tig Ndarotelaxrés exenEels vou tg aMAYES TWV QEV-
UATWV OTOVG WKEAVOUC, OL 0T0leg TQORAAOTUV dQaUOTInES AMAAYES OTO TTEQURAANOV;



v) Elvow andpo duvarty| pa Buowun AvéamtuEn xol edv vat, oo eival to eidog auThg
0T0 OQLOL OVTOYNG Ol ATTOOOY NG TOU TTAALVITY LaLS;

270 TOQATAV® EQWTNLATA ROl TQOPANUATIONOUS 1) erotiun tg [ewAoyiag €xel va
1000 hEQEL TOMA, dedopévou OTL oL puoLnég dieyaoieg notd T dLdQreLd TG eEEML-
Eng g I'mg éxovv ratayoadpel 0Toug edadLroig rat PoayMOELS YEMAOYLHOVG OY1L0-
TIOUODG, YWQIG ETNEEACUOVS aTtd TS TaEERPATELS Tov avBpmrov. 'Etot ot avBomruveg
TOQEUPATELS TNG OVYYQOVNG ETTOYTG WTOQOUV VO, AL MOLOTOVY KL VO ETULONULAVOO UV,
MOTE VO OVTLPETOTMOTODV 0mwoTd. Fevindtega, 1 yvdon xow xatavonon g eEEMENS
™ I'ng péoa amd tig puorég dlepyaoies LmoQoUV Vo CUUPBAAOVV OTNY AITOTUTIWON)
TV QuONMOV ahhayns Tng I'mg oto yemhoyind oo vo. Emumhéov ol gubuol ailoyfg won
ot dLeQyaoteg, mov eivar vevOvvesg Yo 0VTOUS, UToQEOUV TTAQAAANA VO ATTOTELOVY
delnteg mdYVWONG YL TV TToEelo Tov haviTy 0to péAhov. Me dhha Aoy, To o~
0eABOV naL yevindteQa M yewhoywxi) otoio tov IThavitn wropel va amotehéoel To
«nAeLd» YLl TO TOEOV 1AL TO PEANOV aUTOU.

ZupteQaopativd, 1 oupBoin e F'ewloyiog xat yevirdtepa twv dvowmmv Emotn-
LDV OTNV ®OLVOVIQL (oG €(vaL TTOAD OnuovTLxd] yuo T yvoor g eEEMENS e I'ng, v
€0gvva ot aELOAGYN O TV GUOHOVY TOQWV, TNV EXTIUNGT T®V TEQPOAOVTLRDV ETTL-
TTOOEMV AOY® EXUETAMAEVONG TOV TOQWV AVTWOV, RABDS ROl TNV TQOYVWOT-OVTLLE-
TOMTMON TOV OLAPOQMV PUOIRDV EMKLVOUVOTNTMV OTtd YEWAOYL®ES dleQyaoieg nou
ROTOOTQODIRA RAULQLKA HOULVOLEVOL.

To 120 AeBvég Zuvédgro g EMinviric lewhoyinfc Etouwpiog pe titho «[Mhavieng I'n:
F'ewhoywnés Alepyacies zoaw Biowown AvdmrrvEn» dopyavavetar amd to Tunuo Iew-
hoylog Ttov [avemotnuiov Iatedv xow moayuatomoleltan oto Zuvedorond rat IToit-
tionxd Kévrpo tov Mavemomuiov amd tig 19 éwg 22 Maiov 2010. To Agktio g
EMnmvinnc Fewhoywnng Etauplog meohapfPdver ta Iooxtind tov Zuvedgiov oe mévte (5)
TOHOVGS TV 2.992 oeMOwV cuvolMxrd. OL topoL ovtol xohTovy 6A0 10 dpaoua twv [e-
WemMOTNUOV o€ Bépata TS Paoiris xol ehOQUOCUEVNS EQEVVAG. ZTO TQARTIXA TTEQL-
happdvovtan 267 cuvolnd eQyooies artd 605 ovyyoadels, Oheg oty Ayylut YAdooo.,
dilvovtag 1ol T duvatdTnTa deBvoic TEOPOATS KAl ¥ETONG TOV EMOTNUOVIXOU Agh-
tiov g Etaugiag. O emionpeg yAdooes Tov Zuvedgiou eivar ) EAAvint xow ) Ayyhur).

210 ZvVvEDQLO VITAQYEL ONUAVTIHOS AOLOUOS EQYAOLMV OO TOV EVEUTEQO YEMYQAPILO
KOS Y MEO, £xouv de dINhmoeL ovupetoyt morlhoil aEldroyol emotipoves amd v Ei-
LGd0 nat TO EEMTEQLHO, RAOMG KAl VEOL EQEVVNTES %Al GOLTNTEG.

‘Oleg o1 gpyaoieg mou dnpootetiovror, vefARONoay o emothuovixh ®eion amd eEm-
TEQWOVG %OLTES, anohovBmvtag ) dadiracia ov eival dlebvidg xobiegmuévn ota
emoTnpovind meQodurd. TTolol avayvwoiopévol emothuoves, EAMnveg now Eévor,
oLV TV e0ROTHTOV, ouppeTelyav ot dadwmacia avt. Ex péoovg tng Opyavmti-
%Ng Emtomig Toug euyaolotd yiol T GUUUETOYT) %Ol T GUUBOAN TOUG Le TO 00P0Q0
€0Y0 ToV TROCEGEQAY 0TV amdrTNoN [ToanTindV VPMA0U emEdov.
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O emotnuovirég egyaoieg evidyOnrav o emUEQOVS OePATINES EVOTNTES, OTLS OTOLES
oy wolotnray to IToaxrtind ®ol aToTéLeoay avIKellevo oTLg avtioTolyeg ZuvedQieg.
Ta neipeva TV elOMOV ROl TQOOREXANUEVOV OLUALDV, TTOV RAADITTOVV TO €VQUTEQO
avTrelpevo g ®abe evoTNTAg ®OL TOQOVOLALoVY VYPNAOT eumédov Oemonor oye-
TG LE TNV VOLOTAUEVY YVDON, TIS VEES OITTOVELS KAL TAOELS TNG EQEVVAS, ITTOTEAETOLV
Wiaitepn evotnra.

210 ZuvédLo autd divetan dlaitegn éudaon otig Femroynés Alegyaoieg xol T Bio-
o Avasttvgn. Omwg avapéednxe dleEodind moQatdvm, 1) xatavonon g eEEMENS
Tov mhavitn I'n péoa amd tig yemhoywrég diepyaoies emtoénel otov AvOommo va aglo-
hoynoel tig dLddpogeg dRaoTNELOTNTES TOV, OTIMWG TV AVAlTHON, EXUETAALEVON %Ol
¥X0NON TOV GUOHOV TOQWV, RADNDS KL TNV ROTOOXEVT] AadDOQWV £QYWV VITOOOUNG,
Xwoig va mpoxahel emnivovveg petaforés 0to Gpuowrd oL To avOQWITOYEVES TEQL-
Barov. Etol pdvo progei va eEaodaliotel ) Bubown AvamtuEn xow vo tpofledOel
1 moeta Tov [Thavit.

H éynougn extimwon xot taeddoon TV TOUwY Tou Zuvediov 0Toug ouvEdQOUS %ol
OTNV EMOTNUOVIXT] OLVOTNTO, XOOMS KOL 1) YEVIXOTEQT] 0QYAVWOT TOU ZvvedQiov Yi-
VETOL [E TV OLrOoVoUxt] 0TNOLEN TOADY GogéwV, dNUOoL®Y %ot W TROV. Exded-
Covtau Oegués evyaloties oto Ymovpyeto Iegipdrhovtog, Evégyetog nau Khpotixig
Alhayng, mov €0goe To ZuvEdQLO Vo TNV ayida Tov, xabdg »al oto Tufpo I'ewho-
viag tov [Mavemotnuiov [atpmv, to LT M.E., a1 10 TEQT .E .E. Ogouég evyoolotieg
endpodCovron entong oto Kowvmderéc Tdoupa Iodvvy =. Adton, to TTavemotiuo
IMatov, ahld xow o WwTinég Texvinég now Meletnuréc Etaupieg, mov pe tdon mmpo-
Oupia avtamorelBnray otV TEOoUANOT Hags.

Téhog, Ba N0ela vo endpdom TIS TQOOMIUKES WOV EVYAQLOTIES OTOVS GUVAdENDOUG
™™g Ogyavotrfg Emtoomig yia tnv apéoLotr fonbetd toug ®oL tv GoLoTh ouveQ-
yaoia ot ovAhoywi) outh meoomdbeia, xobmg xow oto ['oadeio Ogydvwong Zvve-
dotlwv «Zvvédpar, dmwg emiong otovg ¢ortntég tov Tunuatog Fewhoyiag, mou
ayrdhaoay zat fondnoav oty 0Qyavmor tov Zuvedgiov pe amagduiro THho.

ITéroa, 14 Amoihiov 2010
I'emoyrog Xo. Kovxng

Iooedpog
s Ogyavwtixis Emrtoomnig

2(1) Xvii



PROLOGUE

<>

Earth is a dynamic Planet that has been continuously changing and evolving throughout its
whole history. Knowledge and understanding of the evolution processes is of crucial im-
portance not only to explore and take advantage of the natural recourses that our planet pro-
vides, but also to access the degree of environmental impacts that the exploitation of these
causes.

This environmental aspect demands to consider a comprehensive and multi-scientific view
of our Planet, which involves the study of lithosphere, hydrosphere, biosphere and atmos-
phere. All the above are closely connected together to form very important and complex nat-
ural systems, which need the close cooperation of all sciences involved, such as Geology,
Biology, Chemistry and Physics. This is the most effective way to understand our Planet, to
consider the environmental problems and enforce societies to become informed and con-
scious of its present and future.

Nowadays an almost complete and comprehensive knowledge about the evolution of Earth
during the 4.6 billion years of its age has been gained. In parallel, it is common sense that
our Planet’s equilibrium is fragile due to environmental pressures that human causes, since
Earth’s population exceeds 6 billion people.

In the field of Geo-Sciences, in special, there has been gained sufficient experience about the
Geological Processes that have been taken place during Earth’s history and are evident in
the formation of mountains and oceans, by the manifestation of earthquakes, by volcanic
activity, as well as in natural phenomena as landslides, floods, droughts and tsunamis.

Concerning Sustainable Development, it is well known that during the last decades tech-
nological evolution and population growth have imposed an unreasonable and sometimes
without design overconsumption of natural resources, which leads to gradual degradation of
the environment for the first time in our Planet’s history.

Thus, some of the “hot” questions that have been arisen and need to be answered by the Sci-
entific Community, since they express the concern of the whole humanity, are: a) Human ac-
tivities have indeed caused dangerous and non-reversible modifications of the environment
or present climatic changes are a result of normal and natural fluctuations? b) Industrial de-
velopment and overconsumption of natural recourses are a “red flag” for the environment or
they can be considered as of minor effect when compared with volcanic eruptions and
changes in the regime of ocean current circulation, which cause dramatic environmental
changes? c) Is Sustainable Development still achievable and, if yes, in which form and within
our Planet’s bearing thresholds?

In the above questions Scientific Community can offer a lot, regarding that natural processes
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during Earth’s evolution have been imprinted on soil and rock geological formations, without
any influence by human activities. Present human actions can be clearly distinguished and
identified in order to be treated in the right way. The deep knowledge and understanding of
Earth’s evolution though natural processes can contribute to imprint the rates of Earth’s changes
through geological time. The changing rates and the processes responsible for them also con-
tribute to obtain indices to predict similar phenomena for the future. In other words the Past and,
generally, the geological history of our Planet is the “key” for the Present and Future.

In conclusion, the contribution of Geology and generally of Natural Sciences in our society
is very important to understand Earth’s evolution, to assist the research and assessment of nat-
ural resources, as well as to estimate the environmental impacts from their exploitation. Fur-
thermore, they can provide solutions to the direction of the prevention and confrontation of
natural hazards that are triggered by Geological Processes and catastrophic climatic events.

The 12 International Congress of the Geological Society of Greece entitled “Planet Earth:
Geological Processes & Sustainable Development” is organized by the Department of Ge-
ology of the University of Patras in Greece and is held at the Conference and Cultural Cen-
ter of the University between the 19" and 22" of May 2010. The Bulletin of the Geological
Society of Greece includes the Congress’s Proceedings in 5 Volumes of 2.992 pages. These
volumes cover the whole spectrum of Geo-Sciences in themes of basic and applied research.
They include 267 research papers by 605 authors, all written in English making them easily
accessible and promoted internationally. Official languages of the Congress are Greek and
English. Many renowned scientists from Greece and abroad participate, covering scientific
issues from our broad geographic region, as well as new researchers and students.

All submitted papers were reviewed by external reviewers, following the procedure that is es-
tablished in scientific magazines. Many renowned scientists, Greek and foreigners, of all spe-
cialties, participated in this process. On behalf of the Organizing Committee I would like to
thank them for their participation and contribution to acquire Proceedings of high quality.

The research papers were included in specific thematic units to which the Proceedings were
divided and covered each Congress’s session. Special and Keynote lectures about currently
acquired knowledge, new insights and modern research trends for each area of interest com-
prised a special thematic unit.

This Congress focuses on Geological Processes and Sustainable Development. As it was
mentioned above, the understanding of Earth’s evolution though geological processes al-
lows human to assess his activities, such as investigation and exploitation of natural re-
sources and construction of Infrastructure Works, without causing serious and dangerous
damages to the natural and human environment. This is the only way to secure sustainable
development and forecast Earth’s future.

The on-time production and delivering of the proceedings to the participants and scientific
community, as well as the organization of the Congress is sponsored by many public and pri-
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vate Organizations, Services and Companies. I would like to express my special thanks to
the Ministry of Environment, Energy and Climate Change, which held the Congress under
its aegis, as well as to the Department of Geology of the University of Patras, the Institute
of Geology and Mineral Exploration (I.G.M.E.) and the Geotechnical Chamber of Greece for
their contribution to organize this Congress. Special thanks are also expressed to the Public
Benefit Foundation “John S. Latsis”, to the University of Patras and to many private tech-
nical and consulting companies which willingly accepted our invitation.

Finally, I would like to personally thank the colleagues of the Organizing Committee for
their generous help, support and cooperation to this teamwork, the Congress Organizing firm
“Synedra”, as well as the students of the Department of Geology for their precious contri-
bution.

Patras, 14 of April 2010

George Ch. Koukis
President
of the Organizing Committee



