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— 5 AegearrRegion: A-Review

A. Major geedynamicelements.
A Redcircles representolcanoesCHSZ: Central HellenicShear
Zone IT: lonianTrench;KF: Kephalliniafault; PT: Pliny
Trench;PtT: Ptolemy TrenchST: Strabo Trench.

B. GPSvelocitiesrelative to Eurasi@om Kreemer and
ChamotRooke 2009.

C. Schematics of preseday tectonicgfrom Reilingeret al.,

2010.

A Long red arrowsindicateratesof motionrelativeto Eurasia The
white shadedareashowsthe central Aegeanand Peloponnese
translatingto the SW. Dark shadedareasindicate deformation
zonesn the SE AegeanandbetweertheN andS branche®f the
North Anatolian Faultin the N. Aegean Senseof motionacross
major tectonic boundariesshown by red thick and black half
arrows

D. P andT axesand majorogeotectonic elemeiider Kiratzi
andLouvari, (2003)andChatzipetrost al.,(2013.

A NE-SW dextral strike-slip prevailsin N. Aegean,lonianislands
(KF) and NW PeloponnesusE-W extensionprevailsin Crete
and S. Peloponnesu$ changedo arcnormal extensionin the
South Aegeanand oblique compressionleft-lateral strike-slip
motionalongthe Pliny andStraboTrenches

P s F Figure adapted from Sakellariou and Tsambouraki
?’Sirllpfault v o v ARet Chata l sty Kraounakl (2019-
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2. Qbjectives andMethoeds

Seismicity in the S. Aegean was sparse, scarce and of generally low intensity over the past several
decadeg; it cannot assist in adequately resolving regional tectonics

Hitherto knowledge of tectonic regime mainly was based on the sparse earthquake resorgndicant
number of shallow marine seismic surveys, minimal use of geophysical potential field data, bathyme
and Differential GPS measurements achieved remarkable results for the means employed.

Hereinwe ysdifferential GNSS measurements:augmeniaith geophysicatlata iin order:tocoutline fthe
regionalitectonic structure and kinematics of-the South Aegean-Region.

Most hitherto work based on GNSS data (see Slide 1) has studied the deformation of the S. Aegean
by referringthe velocity or displacement vectors temotelocations, usually in Eurasia (e.g. Potsdam,
Germany), or to théTRFsystem.

While this approach is informative and very useful in studyinddhge-scale(wholeplate) deformation
of the Aegeanit fails of itself toresolvethe kinematics/pattern of relative block motions at locahd
regionatscales and, therefore, assist in understanding the regional tectonics regime(s).

Our present studyglepartsfrom the norm by attempting tstudyrelative block:motionssinglocal
reference-pointand thus assist in resolving the regional pattern(s) of tectonic deformation.
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3. ThelDataSet

GPS network

25°E

28°E

29°E

Primary (unprocesseddata from24 permanent stations
spanning the period011-2018, generously provided b
METRICA S.A. (hitps://www.metrica.grt

Primary data, from8 stationsspanning the period
20132017,generously provided bheHEPOS
(Hellenic Positioning Systenserviceof the Hellenic
National Cadastghttp://www.hepos.gr

Primary data froml stationoverthe period 201-2018
generously provided by tHRING Retelntegrata
NationaleGPSof Italy (http:/ring.am.ingv.i).

Primary data froml stationover theperiod 2011-2017
and operatedy UNAVCO (https://www.unavco.org/

All primary data was processed with the Bernese
v5.2 software(Dach et al. 2007

Processed data/(displacement time setfiesh 4
stationsspanning the period0092018, available
through theSeodetid_aboratory ofNevada

Velocity vectorsrom 7 stationdocated in Atticaand
spanning a period of approx. fiyears, extracted from
Chousianitis et al., (2013)

Velocityvectorsfrom 2 stationsoperated by the
National Technical University of AthenBITUA).
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4. Motionin the ITRR2008 firame-of ¢eference

Motion relative to ITRF 2008

39°
u Error ellipsesare drawn at théps of the velocity
vectorsand at th@5% confidence level.

38° | U The95% confidence leved usedhroughout .

U In thelTRF 2008 frame of referencéhe motion
of the entire South Aegean area appears to be

A5 e B7° quastuniformin a southwesterly.directiorand
Pl at rates of the order of 20mml/year
: 2@ F Minor local differentiations in velocity are evident but
e ¢ their interpretation in terms of regional tectonics is not
easy, if at all possible!
g F Thesamedifficulty arises when the velocity is
h50 referred to a remote point on the surface, located in
Eurasia or Africa.
34 2 < o 4°
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5. Motionrelative to(26.36°E, 36.55'N) at Astypalaeasland,Dodecanese

Motion relative to ASTY (Astypalaea Island)
LS
P 3

U Very significantchange in sense of motion
relativeto a NESW line joining the islands of
Kos, Astypalaed ASTY) andAnafi (ANF).

U Significantchange of motiomelativeto a
ELS NW-SE betweeinafi (ANF) andKasoes
islands, passing betwe@mneteandKarpathos
(KRP).

39°

7P” U Stations to the N and W of these linbgerge

, from stations to S and E

‘ 7 U TheSE Dodecanegdisyros Tilos, Rhodes
£ 360

etc.) appears to comprise blatloving to
ENE relative to the KoASTY-ANF and
ANF-Kasoslinesin a sense;sinistralith
35° respect to the KeASTY-ANF line.

F TheKos-ASTY-ANF andANF i Kasoslines
appear to be parsgnificantitectonic

34— : Bl i 4\ boundaries.
22 23° 24° 250 26° 27° 28° 29°
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6. Motionrelative ito(25.38E,37.10'N) atNaxos Island'he Cyclades

Motion relative to NAXO (Naxos Island)
L 3 o7
X G

U Very significantchange in of sense of motioelative
p9° to a NESW line joiningKalymnos(KALY,), Amorgos

(AMOR) and ‘SantoriniQANT).

A The southeastern part of this line defines the
boundary of the Anhydros Basin between Amorc
and Santorini

U Stations in th&€€yclades Archipelago show very sma
| _ relative displacementssmallscale distributed

,(/ i i nternal deformation i s
U Exception: Santorini(SANT andFolegandros

& (FOLE) diverge from rest of Cyclades relative to

Z Zde 60 NW-SE line betweeAnafi (ANF) andlos (10S).
U Evidence of convergence between €astte(TUC?2) -
) Anthikethyra(ANTH) 7 Kythera(KITH) on one hand

andSantorinii Folegandre®n the other

U TheSE Dodecaneséy theS and Eof the KOS
ASTY-ANF andANF-KASOSIines respectively,
divergefrom stationgo the N and W atery high

34 : e v = 4°
299 23° 240 250 26° 27° 28° 29° Gtes

B5°
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7. Motionrelative ito (R3.91°E, 37.74'N) atAnavyssasS. ,Attica

Motion relative to ANAYV (Anavyssos, Attica)

39°

36°

B39~

34%=— 2 i - 4°
22 23° 24° 25° 26° 27° 28° 29

U Thelkaria (IKAR) i Naxos(NAXQO) i ParoS(PARO)

I Miles (MILO) line defines @ boundary

A Stations to the N of the line and to the W ofR24
describe NNESSW trajectories, approx. parallel tc
southtbranchesf the westward extension of the
North AnatolianiFaulinto the Aegean.

A Stationsalongthe line describe NEBSW trajectories.

A Stations between tHKAR -NAXO-PARO-MILO
andKALY-AMOR-SANT lines describe NESW to
NNE-SSW trajectories.

The zone betweeBANT-FOLE-MILO andCRETE

appears to undergmunterclockwise rotation

The SE Dodecanes& the S and Bf the KOS

ASTY-ANF andANF-KASOS lines, divergesrapidly

in a SouthEasterly direction.

With respecttdhe purportedNE-SW tectonic
boundariesthesense of i motionichangésm dextral
north of theKALY-AMOR-SANT line to sinistral

southofithe KOSASTY-ANF line.
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8. Constraintsrfrom/Magnetic:Anamaly data

Syn-tectonic possibly
dioritic plutons:at
depths >14km
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A Unrelatedto Volcanic [

Arc!
See(Tzanis et al., 2008
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Field intensity. See
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Motion relative to ANAV (Anavy

$s0s, Attica)

o

.

.............

.......

\\'\7390
¥ - o

Anomalies (plutons?)
possibly related to the
southern branchesf the
North Anatolian Fault

350 - Alignment of anomalies
parallel to dislocation
planes along the lkaria

Naxosi Parosi Milos

300

: ,'.;_"“‘370

Chailas et al., (2010) 34 2220'

Chailas and Tzanis, (2019)

23° 24° 25°

35°

line

A Syntectonicplutonic
magmatism: along major
shear.zone?

250

200

150

100

Lu w1 5yisuduy o

50
0
E-W alignmentof
S0 anomaliexentraleastern
Cretan Sea
10 A Unrelated to\Voleanic
Arc!
1% A Syntectonicplutonic
magmatism?
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.. 9. AilModebof Contemporat
3 DistributedDeformation

<}:|:|:{> Extension/shortening directions

@ Tectonic Block Identifier with senst

of rotation where applicable

U Emphasis onlthehorizontal component of
fault/tectonic blockomotion

U Primary and interndkctonictboundaries
may comprisdaultsfrom almost:strikeslip
(e.g. the lkarieNaxosMilos line) to obligque
normal(e.g.KalymnosAmorgosSantorini).

U Hitherto literatureassignediextralsense of
motionto boundaryand internal faults of
Blocks2 & 3 in the Cycladege.g Sakellariou
& TsambourakKraounakj 2019)

U Tzanis et al., (202@emonstrated that the
NNW-SSE :strikeslip faults at-Santorirand
the broader areare dextral

U Accordingly, theNE-SW conjugate faults
the broader aremust beleft-lateralas
shown herein.

it The model-explains the GNSsased:and ]
magnetic field observations

Fault/ Block Boundary with Dextral Offset
Fault/ Block Boundary with Sinistral Offset
[ , =i i b b -l = Normal Faults/ Extensional Structures

34° e - Inferred dextral/sinistral Faults/Boundaries
I m =
25 26" 27 28"
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U Block 1cis the broade€orinth Rift Syst tedly, th
10. GeneraFeatures of Proposed Model H eu e e o e oy Pected: he

U Block 1bextends over thMyrtoon Sea, to the east of the
Andros SerifosMilos Line
F Major tectonidboundary?
U Block lais part of the Northern Aegean
F Motion in Blocks 1alb is rightlateral, NWSE oriented.
U Blocks 2 and 3define a zone in whicNW-SE rightlateral
1e motionnorth of the IkariaNaxosMilos line transitions to
1a NW-SE leftlateral motionsouth of th&kalymnosAmorgos
Santorini line
2 U Block 4 defines adlomain of counterclockwise rotati@i
1b southeastern front of Blocks 2 and 3.
3 U Blocks 5a, 5bdefine an area afounterclockwise rotation in
the Cretan Seaffectedby combined actionf NW-SE left
@ 6 lateral displacement south thfe KalymnosAmorgos
@ Santoriniline and NESW rightlateral displacement along th
western boundaries between Blocks 2, 3 and 6 on one hat
and 4, 5 on the other.

F The rightlateraldislocation planes in the Cretan Seagaeed
@ approximatelyand with reference tobservedlongate
bathymetric fronts, magnetic anomaly alignments and change
7 thesize and directionf velocity vectors. Theipresenceremains
to be identified with future research.

U Block 6is thesoutheasterly diverging area of SE Dodecane

U Block 7is a NNWSSE oriented area &W extension
identified by bathymetric features and significant changes
velocity between eastern Crete and Karpathos



