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The Eastern Mediterranean: geodynamic context
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* Most drainage comes from
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Faults from a compilation of the authors own work and
published maps:

Offshore: HCMR, 1988; Leeder et al., 2005; McNeill et
al.,, 2005; Sakellariou et al., 2007; Bell et al., 2008,
2009, 2011; Taylor et al., 2011; Charalampakis et al.,
2014; Beckers et al., 2015

Onshore: Collier & Dart, 1991; Rohais et al., 2007;
Skourtsos & Kranis, 2009; Ford et al., 2013; Leeder et
al, 2013
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Geology and Tectonics
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Syn-rift Systems Project
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Syn-Rift Systems Project

GULF

oF CORINTH

CRL School 2018, Patras-Nafpaktos 21-25 September 2018

JIEEEREEEENNCC

|

w

Mt Ziria

Quaternary
alluvium

Quaternary
scree

Late Pleistocene
fan deltas

Late Pleistocene
tufas

Pleistocene
marine terraces

Kryoneri delta
terraces

Evrostini and
llias deltas

Mavro delta
Kyllini delta
Kefalari delta

Rethi-Dendro Fm

Riza Mbr

Pellini Fm

Kefalari delta

Kefalari Fault

Digital Outcrop Model (D.O.M) of Rift 1 Sediments

PSR P

"Pick: Channel-10 Base
s Rick: Channel:9sBase

Pick{Channel-1:Base

Synrift thickness > 3 km

Kyllini-Kefalari ’l:\mphétlhea N
ault Block ault Block S Seismic line L48
oKastro

Fayult Block Taylor et al. (2011) [~1000

""""""""" — 0

Xylokastro 3} —

’ £

. ~

Q:rst ﬁ

Va

2 Elevation

[=]
o

Kyllini Fault Ampithea Fault WXyl Lykoporia Fault

. SYN-RIFT
e SYSTEMS



The Synrift: Rift 1

The Rethi-Dendro Formation -RDF

Ash: “OAr /3°Ar dating by
single crystal CO, laser fusion

2.550 £ 0.007 Ma
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The Synrift: Rift 1

S 1725 m. asl N

The Mavro (Oros) Delta
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The Synrift: Deltas

Rift 2 Delta

~ View to ESE
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Rift 2: flank uplift
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Extensional Structures
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Extensional Structures

The West Xylokastro Fault
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The West Xylokastro Fault
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Extensional Structures

The Pissia Fault
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earlier ones

Extensional Structures

The Stymfalia Basin
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Extensional Structures: earlier ones

(very) steeply dipping synrift on (currently)
low-angle extensional faults
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The Holocene: Recent Earth Movements (*)
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The Culf of Corinth Rift: Young, Cool, Wet and Fast
-/

Initiated c. 5 Ma; extends from the
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Corinth RIft Structure
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Corinth Rift Evolution
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Chronostratigraphic evolution
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Corinth rift evolution
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Corinth rift evolution

Rodini

W and central rift has symmetrical,

drainage,
system graben geometry controlled by
R N- and S-dipping faults
: A~

L 1
\NL,_\I_ I Avluvial fanfluvial (conglomeratic)
[ Fluvial (sandy)

present

coaslline
[ Coastal plainishoreline
?7:'” = Alkyonides Gulf has asymmetric, [ Giant Gilbert delta (fluvial topset)
elta half graben geometry
~ J Y . \ present ¥ controlled by N-dipping faults [ shallow-water/shel
AN - ey nang i ) ) \ \ coastline - Slope
- Deep-water

%o& Lok Major turbidite channel-lob I
NG e e - [F5="] Maijor turbidite channel-lobe complex
Sgtacational i ey j / bypap = \ [:]Pre-riﬁ units (present-day exposure)

deltas in hanging wall
“ = 5

aﬁ L.- M. Pleistocene
% (c. 1.5 —-0.8 Ma)

Kalavryta drainage
erachora-\)p

s}%eranela horst kl

N shift in rift causes uplift
abandonment and incision
of Rift 1 deposits and death
of Rift 1 fauits

\ Fault initiated 2.2 to 1.8 Ma
7
\ Inactive fault
i

—~ Major rivers mfalia and Olvios
/
rivers continue to flow N

captures Rift 1
e

uplifting footwall ™0 . TSN ( - Al Psa F’
Megara g
7d

~ " present Reversal of Megara basin
coastline axial drainage due to uplift
and titling of footwall to E
and W Alkyonides faults
Intermittent marine

. connection through S A RON IC
=" Corinth basin é? N
=Y
‘ Marine connection incising through Rift 1 1 @ULF

n
~_ Palaeoshoreline / terrace edge Hoposits
/ Palaeocurrent (vector mean) 10 km

v

Gawthorpe et al., 2017 S N

1000 = UPLIFTING = su1

T )
)\\

0
<
ATT T 1

Kefalari Amphithea
Fault Fault

_ | 5000 = SYN-RIFT
CRL School 2018, Patras-Nafpaktos 21-25 September 2018 E. M. Pleistocene - Early Rift 2 e SYSTEMS




Corinth rift evolution
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Going crustal...
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Driving Mechanism(s)?

\ CHSZ - Central Hellenic Shear Zone KT - Kephalonia Transform / EnstAnclolan
-7 WASZ - West Anatolian Shear Zone NAF - North Anatolian Fault ¢ r
(o . onvergent Zone
4‘? Albanla MAT - Morth Aegean Trough N tialshiviui i
% % —
@ i {
= 11/ 0 — I
Il — = — — I
l ""f““;,‘lr*ﬁ‘ﬂ"f b, S o \\/\ i ";l‘“\
A . PréfosNorth Anatolgn e |
Main- ! ; N Teansform = 20
%S, land 1= “~Zante ttrlple —/ Neinin ¥ wker Sel oS/l
an g junction 7 Proto/Aegéan . :
0# Greece Turkey » }—\ \‘—/ Grabens - 4 Suture Zone
% (Anatolia) 3 7"BORDER FOLDS ST NGt
=~ = N\ st Anatolian
o N | Dead Sea Transform A Transform
% . =S 1\ S 7 N
/\LEVANUNE OCEAN 77
C B BLACR\ EURASIAN
[N = Wil |'|“: i \
D 2, Gre%:cm Shear = T Wl S
~ one lud dllui N
Gensea ¢ Tl i [ vceonn
” ) " /North" Aratolian /7 [
= — & Tronsform‘ o '"
i T MAegean Gra@' 3 s =X
I:I‘T\ Zante tripe.  —— | S/ystem' i
RN junction = i

Water Depth

Yol
AR l h
S 111

Present

’/ Pliocene

AFRICAN

i

Africa . 3-4km
e - mposed shear

CHSZ
\
N
NS
<
Royden and Papanikolaou, 2011

N SYN-RIFT
CRL School 2018, Patras-Nafpaktos 21-25 September 2018 e SYSTEMS




Driving mechanism(s)?
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Leeder and Mack, 2008; Leeder et al., 2003
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