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Marshes and Earthquakes in Phaistos and Haghia Triada
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The evolution of societies is inscribed in geomorphology, as there is a close relationship
between landscapes and human beings. In particular, the role of landscape was fundamental for the
development of early civilisations, especially in relation to aspects such as the emergence of
agriculture and cities (e.g., waterways, natural communication routes, strategic locations, etc.). These
environments, however, are highly dynamic. Any change beyond what these societies can adapt to
can become detrimental to their smooth functioning, but can also act as a stimulus to develop
increasingly complex forms of organisation.

The island of Crete, located in the southern Aegean, offers numerous case studies to
investigate the complex relationship between environmental changes due to climate, floods,

earthquakes, and human societies. Two case studies are presented here.

A coastal lagoon in Phaistos?

Phaistos developed on a favorable position to control the westernmost part of the Messara,
the largest and most fertile plain on the island. Located today 5.6 km from the coast, at the time of its
discovery the site overlooked a malarial swamp that was later drained thanks to a modern system of
mechanical pumps. Recent geological research, conducted by a French-Italian team coordinated by
M. Ghilardi, has clarified (a) that the swamp formed around 1200 BC in an area that was occupied
by a shallow freshwater lake at the end of the third millennium BC; and (b) that the lake was formed
between 2900 BC and 2050 BC, covering deposits of red soil. Unfortunately, none of the many cores
drilled with hand-held devices were able to go deeper than 8 m, and thus the situation prior to the
formation of the lake remained unclear. In particular, it has not been possible to ascertain whether the
shoreline was actually located in the vicinity of the palace hill until the mid-4th millennium BC, as
proposed by N. Fytrolakis at the end of his geomorphological study of the area.

While waiting for new cores to be drilled in the area, the problem of the coastline was tackled
on the basis of material culture, which, although no longer conceivable as an ‘extra somatic
mechanism of adaptation to the environment', should nevertheless be understood as strongly linked

to the environment in which and for which it was produced.



The preliminary conclusions of our research can be listed as follows:

e The hill of Phaistos was originally located on the coast, in the middle of a deep V-shaped bay
(Fig.1, Detailed plans of the western Messara, drawn up according to information collected by
Fytrolakis (1980), in which the coastline is reconstructed up to around 3500 BC and from around
3200 BC;

e The material culture associated with these early phases of frequentation finds no comparison in
Crete, but is identical to that found at coastal sites, founded in the Cycladic islands on low hills in
the center of VV-shaped bays (Fig. 2, Material culture associated with the first frequentations of
Phaistos (A) and Ftelia (b), a site founded on the island of Mykonos in 5200 BC.);

e Around the 4th millennium B.C., coinciding with the expansion of human settlement in the region,
the progradation of the coastline would have begun, possibly aided by vertical tectonic
movements;

e The subsequent palaeogeographical evolution of the alluvial-coastal sector would have seen the
formation of lagoon-barrier systems progressing towards the sea, characterized by extensive dune
belts and wide retro-dune depressions that, at first, being still connected to the sea, hosted lagoon
environments. The latter quickly turned into marshy environments that were later filled in with
sediment transported by rivers (Fig. 3, Palaeo-geographic evolution of the alluvial-coastal sector
with the formation of barrier-lagoon systems progressing towards the sea (reconstruction by V.
Amato)).

Seismic disruptions at Phaistos and Haghia Triada
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The island of Crete is characterized by deep seismicity related to the northeastward subduction
of the African plate beneath the Aegean Sea and by surface seismicity caused by the activity of normal
faults, with clearly visible morphology which accommodate the NW-SE oriented tectonic extension
associated with subduction (Fig. 1, View to the northwest of the Spili fault scarp. Note the lighter
band, about 1.5 m high, indicating the movement that has occurred during the last 10,000 years.). The
development of numerous settlements since the Bronze Age, together with the presence of well-
exposed active faults, make the island of Crete one of the most suitable areas in the entire
Mediterranean to test the relationship between seismic events and the destruction of Minoan palaces
(single or multiple events?). Our study was conducted in the southern part of the island along the
Messara plain where several archaeological sites from the Minoan period are located, such as Phaistos



and Agia Triada. Moreover, these sites are located near west-east-oriented normal faults, which show

signs of recent activity.

The research carried out under the supervision of Prof. Vincenzo La Rosa consisted of: 1)
analysis of the different types and geometries of damage that occurred in the archaeological sites of
Phaistos and Agia Triada; 2) structural and geomorphological analysis along the main Quaternary
fault segments that extend into the areas bordering the archaeological sites; 3) correlation of the recent
activity of the fault segments with possible destructive earthquakes responsible for damage in the
archaeological sites.

The conclusions of the research are listed below:

e Damage analysis of the archaeological sites of Phaistos and Agia Triada suggests that these
settlements were probably destroyed by two large seismic events with intensity IX-X MKS that
occurred around the end of the Protopalatial (1700 BC) and Neopalatial (1450 BC) periods (Fig.
2 Palace of Phaistos: the western wall of the LVI atrium tilted 25° westwards towards the LXX
courtyard. Note the counterfort consisting of a pile of ruins (a) supporting the stone wall whose
center of gravity is outside the vertical projection of the horizontal axis of rotation. Fig. 3, Villa of
Haghia Triada: view from the south of the stone wall sloping towards the west of a storehouse
belonging to the northwest);

e Geological and morphological studies conducted in the surrounding areas show the presence of
direct fault segments of Quaternary age with an approximately west-east trend belonging to a 50
km long system that controls the current topography; the faults show at their base recent scarps
with a very clear morphology, indicating Holocene activity (<10,000 years);

e On the basis of these studies, we can deduce that the Spili and Agia Galini faults can be considered
active tectonic structures generating large earthquakes, including those that may have destroyed
the settlements of Phaistos and Agia Triada;

e This confirms that the palaces of Phaistos and Agia Triada were destroyed by a sequence of
earthquakes rather than a single catastrophic event that would have caused the abrupt destruction

of the Minoan civilization in the eastern Mediterranean.
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H &&éMén tov KOvOVIOV aTOTUTOVETOL OTN YEOUOPPOAOYia, KaOMG LIAPYEL OTEVT GYEOM
petald Tov Tomiov kot Tov avipornwv. Edikdtepa, o polog tov tomiov NTav Bepeldong yio tnv
AVATTUEN TOV TPOTOV TOATIGUDV, 010G 6 GYEOT LLE TTLYES OTIMG 1) AVASLOT| TNG YEMPYIOS Kot TV
TOLe®V (OKEPTEITE TIC VOATIVEG 000VG, TIG PLOIKES 000VG EMIKOIVOVING, TIG GTPATNYIKEG TOTOOEGTEC
k.An.) Ta wepipdirovia avtd, mctoco, givar Wiaitepa dvvapukd. OmoladnNTote aAlayn, TEPO omd
QLT GTNV 07010 LITOPOVV VAL TPOSAPHOGTOVV QLTEG Ol KOvmvies, umopet va amofel emlnpia yo tnv
OLOAY] AgtTovpyia TOVG, AAAG popel emiong VoL AEITOVPYNOEL MG VOGO Yol TV AvATTLUEN OAO Kol
710 TOAOTAOK®V LOPPDV OPYAVOGCTG.

To vmot g Kpnmg, mov PBpioketor oto votio Atyaio, mpooeépet moAvaplOpeg HEAETES
TEPUWTMOGEMY Y10, TN SEPEVVINOT TNG TOAVTAOKNG GYEoNG METAED TV TEPIPAALOVTIIKOV OALOYDV
AOY® KMPOTOC, TANUULPOV Kol GEIGUMV Kol TOV avOpodmvev kowvoviav. Edo mapovcidlovtatl dvo

LEAETEG TTEPIMTOONG.

M tapaxtio Mpvo@dracoca otn Porotod

H ®aotdc avantoydnke o po euvoikn 0éom yio Tov EAeYY0 TOV SVTIKOTEPOV TUNUOTOC TNG
Meocapd, TG LEYOADTEPNS Kot TTo DPOPNG TEdAdNS TOV YNGov. Bpioketar onpepa og andotoon
5,6 YAMOUETPOV OO TNV OKTN, TV ETOYN THG AVOKAALYNS NG, 1) TomoBecia EPAene G Eva EAOVOQOPO
€L0G oL apyOTEPA ATOENPAVONKE Y ApPN GE Eva GUYYPOVO GOGTNLO UNXAVIKOV ovTAl®V. [Ipdopateg
YE@AOYIKEG épevveg, mov O yOnoav amd yoldo-ttolkn opuddo vrd Tov cvviovicpud tov M.
Ghilardi, dievkpivicav (o) 61t 0 Bdrtog oynuatiotnke Yopm oto 1200 7.X. og po mePloyn mTov
KataAopPoavotav amd pa pnyn Alpvn yAvkov vepol 6to téhog g Tpitng yihetiog . X. kot (B) 0t
AMpvn oynuotiomke petagy 2900 m.X. ko 2050 w.X., KaAvmrovtog anofécelg epvbpod youaToc.
AvoTuy®G, KavEVAS 0md TOVG TOALOVG TUPNVES TTOV YTLTNONKAV LE POPNTEC GUOKEVEG OEV UTOPECE
va @tdoel oe BABog pLeyoldTEPO TV 8 PETP®V, KOl £TCL 1] KATAGTOGT TPV OO TO GYNUATICUO TNG
Mpvng mapépeve acagng. Ewduotepa, dev katéotn duvatd va eEaxpiPmbel av, péypt ta péca g
4ng ymetiag m.X., 1 AKTOYPAUUT BPLOKATAV GTNV TEPLOYT] TOV AOPOL TOV OVOKTOPOV, OTMG TPOTEVE
0 N. ®utpordkne 6to TEAOG TNG YEWHOPPOAOYIKNG LEAETNG TOV Y10 TNV TTEPLOYN.

Ev avapovi mg dvtinong véwv mupnvev otnv TEPLoyn, TO TPOPANUO TNG OKTOYPOUUNG
avtipetoniotke pe Pdorn tov vAKko molTicpd, o omoiog, av kot dgv umopel mAéov va vonbel mg
"eEMOMUATIKOG UNYOVICLOS TPOGAPLLOYNG 6TO TEPPAALOV", Tpémel ®GTOGO Vo Katovondel g otevd
oLVOESEUEVOC e TO TEPPAAALOV GTO 0TTOT0 KOl Y10 TO 0TToio Top X Om.

To TPOKATAPKTIKA GCUUTEPAGLATA TNG £PEVVAS LOG UTopovV va amaplOunfovv o¢ eENe:



o O L0pog ¢ DatsToL PprokdTav apyKa oTnV aKT, 6T péon evog Pabv kOATov og oyfua V
(Ew. 1, Aentopepn oyédwo g dutikng Meoscapdsg, mov cuvvtdydnkav cOUEOVO HE TIC
mAnpogopieg mov ocvvéreEe o Dutpordxng (1980), ota omoin avakataokevdletor 1M
aktoypapuun pneyxpt to 3500 nt.X. wepinov kot and to 3200 n.X. wepinov,

e O vikdg molMtiopds mov oyeTileTal pe aVTEG TIG TPAOTES PAGELS TN SV VOTNTOG 08V Ppiokel
Kapio ocvykpion oty Kpntn, oAAdd ivar movopotdtumog pe ovtdv mov Ppébnike oe mapditieg
0éce1c, mov WPVONKAY OTO KLKAASITIKO VNOLA GE YOUNAOVS AOPOVE GTO KEVTPO KOATWV
oynpotoc V (Ew. 2, YAk moAtiopdg mov oyetiletal e Tic TpmdTeg ovuyvotntes g Pouctoh
(A) kar g DreMdc (B), pag B€ong mov Wpvdnke oto ynot g Mvkdvov 1o 5200 1.X.),

o [Vpw otmv 4n yetio m.X., n omoio cvumintel pe NV EMEKTOCN TG AvVOpOTIVNG
gYKATAGTOONG otNV Tepoyn, OBa mpémer va dpyioe M vmoPdbuion g AKTOYPAUUNG,
evogyopéves vtoonBodevn and kdOeteg TEKTOVIKEG KIVGELS,

o H enaxorlovdn molaoyewypaeikn e£EMEN Tov aAlovPrakod-tapabdaricciov topéa Ba eiye
®G OMOTELEGLOL TO GYNUATIGHO GLOTNUATOV AUVODOAACCHV-QPaYUAT®V TOV TPOYD®POVLGOV
npog ) Bdlacoa, Ta omoia yapaktnpilovrav amd ektetapéves {OVES AUUOAOQMV Kol VpEeieg
KOWOTNTEG AUUOAOQ®V, Ol omoies, apykd, Kabdg eakolovfovcay va Guvdéovtal e T
Odhacoa, @loEevovoav mepiPdArovta Apvoboraccov. To televtoio pETOTPATNKOV
ypnyopo o€ ehdon mepPaAiovia mov apyoTEPE SLUTANP®ONKaV pe 1 poTe. TOL
petapépnkay and motopovs (Ew. 3, IMoAaoyeoypoapwn €EEMEN ToL  aAhovProkov-
TapoBOAAGGIOL TOUEN PE TO GYNUATICUO GULOTNUATOV QPOYUATOV-AUVOBOAAGC®Y TOV

Tpoympovoay Tpog TN /0dhacca (avakatackevn and tov V. Amato)).

YEIXMIKEX AONHXEIX XTH ®AIXTO KAI THN AI'TA TPIAAA
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To vnoi g Kpnmg yopaxtnpiletor amd Pabid ceiopikdmmra mov oyetiletor pe
Boperoavatoikn vrofadon e AQPkaviking TAGKS Kat®m and v Atyoiokn OdAoacoa kol amd
EMUPOVELOKTN CEIGLKOTNTO TOV TPOKOAAEITAL OO TN OPAGTNPLOTITO TOV PLUGLOAOYIKMY PIYUATOV, LLE
oaP®G 0paty LopPoroYia. , | omoia Prhoevel v tektovikn enéktoon NW-SE mov oyetileton pe

v voPvbion (Ew. 1, B€a mpog T fopeloduTiKd TOV ATOKPNUVOL PYLOTOG AL ZNUEUDOTE TV



avolytotepm Covn, vyovg mepimov 1,5 pétpwv, mov delyvel v kivion mov £xel mparypoTonomOet
katd ta tehevtaio 10.000 ypovia.). H avartuén moivapiBumy owiopmv ard v Eroyn tov Xaikoo,
pali pe v mapovsio koAl ektedelpévov evepydv pnypdtov, kdvoovv to vnot g Kpfng pioa amd
TIC O KOTAAANAEG TEPLOYEC GE OAOKANPN T MecoOyelo yioo va SOKILAGOLV TN oYEon UETAED
CEICUIKADV YEYOVOTOV KOl TNG KOTAGTPOPNG TOV MIVOIKOV avaKTOp®V (£va 1] TOALATAL YEYOVOTA;).

H pehétn pog o1e&nybn oto voTio TUnpa Tov violov KaTd PKog tng medtddas the Mescapdg,
O6mov Ppickovtal apkeTol apyatoroyikol ydpot g Miveikng meptodov, 6mwg 1 Pototdg Ko  Ayia
Tpidda. EmmAéov, avtég ol meployéc Ppiokovror Kovtd oTto OLTIKA-OVOTOAKE ©C TPOG TOV

TPOGOVOTOAMGLO TOVG KAVOVIKA PYYLLATO, TO OTTOi0 OELYVOLV GNUAdLL TPOGPAUTNG OPACTNPLOTNTAG.

H épevva n omoia d1e&NyxOn vd v enifreyn tov Kabnynt Vincenzo La Rosa, mepilaufove
mv: 1) avédivon SQopeTIKdOV TOHT®V Kol YEOUETPIOG TV {NUIOV TOL CNUEWWONKOV GTOVG
apyooA0yKovs yopovg g DPatotod kot g Ayiog Tpiddag, 2) OOUKY] Kol YEOUOPPOAOYIKN
avdAvon Katd pNKog tev KOplov TUNUATOV Tov pnypatov g Tetaptoyevoig meptddov mov
EKTEIVOVTOL OTIS MEPLOYES TOL GLVOPELOLY LLE TOLG OPYLTEKTOVIKOVG TOTOVG, 3) CLGYETION TNG
TPOGEATNG OpUcTNPLOTNTOC TUNUATOV TOV PNYUATOV HE TOOVODS KATUGTPOPIKOVS GEIGUOVC
vrevBuvoug Yo Cnpiég otovg apyaoidyovs xdpovs. Ta cvoumepdopato e £pevvag mapatiBevio

TOPAUKAT®:

e H Avdivon tov {nuiodv tov apyotoroyikov yopov e Pactov kot e Ayiag Tpradog
VTOONAMVEL OTL WTOL 01 OKIGHOT KataoTpdenkoyv mhoavotata amd dV0 HEYOAN GEIGHKA
yeyovota pe évtaon IX-X MKS mov cuvéfncav mept and 1o téhoc g Ilpmtoavaktopikng
(1700 .X.) xon Neoavaktopikng (1450 n.X.) mepidodov (Ewc. 2. Avaktopo g @oicton: o
dVTKOG TolY0G TOV TPOoBAAapov LVI khiver 25° poipeg dutikd mpog tnv owin LXX. Enpeivote
™V ovTipida oTtNPIENG mov amoteleiton amd Evav cmpod gpetmiov (o) mov otnpilovv Tov Aifivo
T0{Y0 TOL omoiov 10 KEVTPO Pdpovg Ppicketan EEm amd v KABetn Tpoforn Tov optldvTion
d&ova mepiotpoens. Ewc. 3, Bika g Aylag Tpuadac: 0o and 1o votio tunpa tov Aibvov
TelyoVg TOL KAIVEL TPOC Tl SLTIKA OO Lo BN K™ oL avNKeL 6T BOPELOSVLTIKT TAELPEL).

o  O1yemAOYIKEG KOl LOPPOAOYIKES EPELVEG TTOV JlEENYONGAV OTIC YOp® TEPLOYES dElvoLV TNV
napovsio duecov pnypdtov e Tetaptoyevoig meptddov pe pio Tdon TeEPImov SLTIKA-
OVOTOALKA, T OO0 AVIIKOVV GE £Vl OTKTLO PNKOVG SO YIAOUETP®V TTOL EAEYYEL TNV TPEXOVOA
tonoypagio. To priypata delyvouv otn BAcn Tovg TPOGPATOLS KPNUVOLS e TOAD capn
pHop@oAoyia, vtodeikvoovtag dpactnprotta 6to OAdkatvo (<10.000 xpovia).

o Mze Bdaon avtég TIc HEAETEG, WTOPOVUE VO GUUTEPAVOLULE OTL To. priyHato AL kot Ayia

FoAvn pmopodv va BewpnBohv evepyég TEKTOVIKEG OOUEC OV TPOKOAOVV UEYAAOVG



GEIOUOVS, CLUTEPIAAUPAVOUEV®V EKEIVOV TOL UTOPEL VoL £XOVV KATUGTPEWYEL TOVG OIKIGLLOVG
™m¢ @arstov Kot g Ayioag Tpiddag.

Avto emPefordvel 0Tt Ta avaktopikd kévipa ¢ Pawotod kot g Ayiag Tpuddog
KOTOGTPAPNKOAY 0O LU0 GELPA GEICUMY Kot Ol amd Eva LOVO KATOGTPOPIKO YEYOVOS oL Oa
elye mPoKaAECEL TNV oueVIdl KATOoTPoP ToU MIveolkod TOMTIGHOD GTNV OVOTOALKN

Meooyeto.



