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Prehistoric Earthquakes and their Consequences,
as Preserved in Holocene Sediments

from Volos and Argos, Greece

Eberhard Zangger
Department of Earth Sciences, Cambridge University,
Downing Street, Cambridge CB2 3EQ, U.K.

Examination of Holocene deposits in auger cores and construction trenches provides clues for tectonic
movements in prehistory (Zatgger , 1 99 1) . One auger core traverse between Neolithic Dimini and the present
coast of Volos in Central Greece revealed, firstly, that the sea used to extend c. 2.5 km farther inland extending
almost to the site of ancient Dimini. Secondly, the Holocene stratigraphy indicated a subsidence of the central
plain of 3. I m due to block tectonic movements. The Gulf of Volos has been notorious for earthquakes at least
during the last few centuries (Schneider 1968, 72; Papazachos et al. , 1983). Most of these are attributable to
offsets along a major E-W striking normal fault stretching from Volos to Velestinon. Another normal fault,
however, runs parallel to the first one on the southern side of the Gulf of Volos from Pevkakia-Magoula to
Paliouri (Ferriöre, 1982); this fault was crossed by the auger core traverse shown in Fig. 1. The displacement
of Holocene deposits occurred in two steps: the first one resulted in l.'t m subsidence before 3000 BP; the
second movement of 1.4 m must have occurred c. 1000 years ago (Fig.2). The core stratigraphy provides no
hints that would indicate whether these displacements happened suddenly, in which case they would have been
accompanied by earthquakes, or whether they took place in the form of slow creep which is also known from
Greece (Billiris et al., 1991). Since Volos, however, constifutes one of the most earthquake-prone regions in
Europe, these offsets as recorded in the Holocene sediments were most likely accompanied by strong
earthquakes in prehistoric and historic times.

In the Argive Plain in southern Greece, earthquake damage has been recognized in archaeological
excavations at Mycenae, Tiryns and Midea, but no quakes are reported in historic records. Once again, auger
cores from the coastal plain provide evidence for active tectonic movement in the form of uplift of the Arcadian
mountains on the western side of the Argolid. The main fault extends N-S from Argos to Lerna; its offshore
continuation has been detected during a marine shallow-seismic survey of the Gulf of Argos (van And el et al . ,

1990). The fault displaced the Pleistocene red beds at the bottom of the stratigraphy as well as a superimposed
Early Bronze Age alluvium (Fig. 3). Movement rates amounted to 2.5 m in 5000 years averaging 0.5 m per
1000 years (Finke 1988, 103). This observation was confirmed by a pipeline construction trench, 1.5 km long
and 6 m deep. In this exposure, the displacement of the Early Bronze Age alluvium, sandwiched between two
layers of lacustrine deposits from ancient Lake Lerna, turned out to be more complex than recognizable in auger
cores. The offset, though very pronounced in the schematic core cross sections, is hardty discernible byiust
looking at an outcrop without using instruments. The steep angle of the faults in Figs 1-4 results from 40-50x
vertical exaggeration.

Finally, on the opposite side of the Argive Plain, around Tiryns, an unusual ephemeral flood was found in
the Holocene stratigraphy which accumulated up to 5 m of alluvium, especially E of Tiryns. This flood would
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Figure 3. Section through Holocene and Pleistocene sediments between Magoula and the sea in the Argive plain. A
pleistocene paleosol occurs at the bottom of all cores and at the surface west of the section. On the seaward side of the

profile a paleo-surface (A horizon) is preserved on top of the Pleistocene base. The existence of Lake Lerna is

iepresented by thick and extensive lacustrine deposits. The lake was separated from the open sea by a beach barrier.

Onty timiteO alluviations occurring in the Early Bronze Age were found in this traverse (EH-All.). Paleo-A-horizon

(dark layer on top of EH-All.) indicates landscape stability.

SE

t

500 m



'sI-I '(I) Bl {SopaDLptV naV '[ 'euß1e>lBT puB

,(ug pgu4q go sedecspuu'I peqsruu1 erlJ :aceer9 ur stueuruorrlug IulsuoJ ,rrolsqerd '(tOOt) 'A'rc33ue7
'6ZE- LIE '19 t1cnasay tnutapnfi 'se1c,(3 enrsser8eaTenrsser8suu.rl pue suozrJoH IroS : ocaoJC

'so8ry Jo JInC eql yo ,fto1srg ,{reurelun} ele'I '(066I) 'J 'srlprossrred 4l 'A 'n33ue7 ''H '|1 '1epuy uu,r
'LU-I 'g sawnDilaaapillht sap atSo1optlctv uapryWttpsa?q$ pun -rn tnz a?p4tag

'(puepeqcelrg) suequsseql elqcqcse8s8rmp{cl^uug ueqcsrSoloe8rulrenb mZ '(8961) 'g 'H 'rapreuqcs
'89I-ssI 'SL'cos 'uotlsy Totoy '7

'skldoag 'ereäJC IuJlueJ Jo uor8e; urseu8uyq eql ur scuenbes crrusres Jeruruns 086I oqlJo ,(pn1s y '(gSOt)
'I{J 'C 'solnodorurq T 'hl 'C 'su1ur1uno141 "W 'J 'souudusl "C 'C 'solnodolor8eued ''J 'g 'soqcuzude4

'Je^\olluqs qcnru 
"{1r1uer 

ur 'sr essq euacolsreld eqlJo lueruereldsrp eqt ipelere?8exe x0,', sr eleJs I?crlre^ eql

leql 're^ei\{oq 'pelou eq plnoqs lI 'ure1d lulseoc oql 01 e^rl?ler lse./( eql ur seSuur urulunou ogl Jo grldn uu luase;deJ o1

pellInssu sI qcuerl srql ur ,(qder8rlerls xeldruoc aql 'so?ry ol puo.t ureru erp Jepun u I tnoqu rrrnr^nlloc srql ur punoJ sB^\

fty3) esnoq IucrssulJ V 'spJegs JrlsruollaH pue Iecrss?lJ pesredslp fuuru Sururutuoc lrsodep ler^nlloJ e sr re,(e1 luur;
eq; 'e3e1s aIBI puoces u Surlucrpur re.{u1 eur;lsncel reqloue qlr/r\ uJu ur peJe^o, sr 1I 'e)FI aql pallrJ spreqs 11 orpelleH
,(yreg , ueu;o ecuasatd eqt ,{q pelep runr^nllu '.{ytuenbesqn5 'spJoqs I crpBIIeH ,{peg Sururuluo, pue e{E I ueeeure'I
eql o1 Sur8uoyeq slrsodep aurJlsncul ,{er8 ryep ,(q pa-re.roc losoapd auecolsreld e sr eseq eql ly 'uru1d e.Lr8ry eql ur

elep eroc re8nu eq] ,firrel ol ,{lrunlroddo aqt papr,ro;d (daap ru 9 '3uo1 ru1 s'I) q.uerl e8rel .{11euor1deJxe uV 'p ern8rg

I::::-
tu 001.

lspflsaM

6'ZSiIJNANÖgSNOJ äIAHJ CNV SA)YNÖTTTUVA JIäOJSIHAdd


