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TONOMETAMORPHIC EVOLUTION OF THE GEOTECTONIC UNITS
. OF THE CHALKIDIKI PENINSULA

D.SAKELLARIOU

TAfETOL N TSKTOVOUSTALOPPLKR  =52dLEn  Twyv  yEWTEKIOVLEWLY  SvOINTWY 175
kav yLlverar mpoondadsia vo JUCXSTLOTOUY 70 SL4gopa TEK TOVORETAYS{igLra
, MOU OVOyVWPLOTAFAY, WE OUuykEkpLpSva  0poyeEvetika  yeyovdta. H o G-
TO0U TECTOVOLEZTUHOPYL KDY LOTOU Y0V t,fpovoELoern g Eiduveag tonodet=uTac
xarvs, H nputn napaudppuen twy podacdikwy Lompatuy toy Todwviov gyive vaTa
Tadatoadnikn  gaon oto Kat, Kpntibikd, svi n mpein TALALBOPLTT] KAL pETapRopP-
':iﬁ MepLpodonivng gvoIntag eyive oo Avor,  Ioupooukd, H textovopstapopyLxn
7 tns evatnrag Niag Macutou apyifs. mudovdrtata ote Av, Tadawolwird q aic
ggofwixd (Xipuspia opoyevegn ), H £B€Aifn 1wy svotdtwy  Bepricrou  «ou
Loy kata o Natoinluies napapsvel we ENL 0 TAELOTOV Ayvwdrn,

ODUCTION

ing the last decades many authors tried to analyze and solve the geolog-
ucture of the Chalkidiki peninsula and gave important informaticn about
most acceptable view about the geology of Chalkidiki today is the one
sed by KOCKEL =t al (1977), which i= the latest and most compiete genlogi-
udy of the area. We also relied on this paper to procesd to our pressnt

he rocks occurring in the Chalkidiki peninsula belong to the folleowing
tonic units:
The Stratoni grancdiorite
- The Sithonia grancdiorite
- The Tithonian molasse
- The Circum Rhcdopian Belt
~ The Arnea granite
- The Nea Madytos unit, as defined by SAKELLARIOU (1%89) and SAKELLARIOU &
R (this volums).
- The Vertiskos unit
-~ The Kerdilion unit
All of the akove units will be =xamined from the scope of tectonometamor—

vartment of Céﬁigqy, University of Athens, Panepistimioupoli, Zegrafou,
Bthens.
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n unaffected by any tectoncometamorphic event. Therefors we consider it as

i al roof of the tectonometamorhic evolution in the Chalkidiki penin-

Fig. 1: Simplified geclogical map of the Chalkidiki Peninsula after KOCKEL
.(1977). 1. Neogene-Quarternary 2. Stratoni, lerissos granodiorites
Sithonia granodiorite 4. Arnea, Lachanas, Mcnopigadon granites 5.
nian molasse 6. Circum Rhodopian Belt 7. Nea Madytos unit 8. TVG
plex 9. Vertiskos unit 10. Kerdilion unit 11. Rhodopian massif.

The Sithonia granodiorite

€ greatest part of the Sithonia peninsula is built by the hcmonymous two
to biotite granodiorite (SOLDATOS et al 1977, KOCKEL et al 1977). It
the metamorphic rocks of the Circum Rhodopian Belt, especially the
€ Svoula  flysch and the Chortiatis magmatic suite. An extended contact
characterized by numerous aplitopegmatitic veins and contact metamor-
Ihﬂnnmgna has been certified along the grancdiorite boundary. KOCKEL et
estimate contact metamorphism conditions to be of the albite-epidote
blende~hornfels facies.
WFT e# al (1989) using the K/Ar and Rb/Sr radiometric methods on micas
Elthqnla granodiorite estimate intrusion ages of 50,0+1 and 49,4+%,9
imilar intrusion ages were obtained earlier by KONDOPOUIOU @ LAUER (1984),
(1984) and CHRISTOFIDIS et al (1986). Equivalent to the Sithonia .granc—
‘ is the two nica Ouranoupolis granite, which yielded plateau ages of
and 44:511,1 Ma (DE WET et al, 1989).
-_Slthonla granodiorite shows a completely developed deformation struc-
_Ed_ Fhroughout the whole magmatic body, which gives it the character
todloritic augen gneiss. This structure indicates that the Eocene grano-
e been aﬁfected by a strong ductile deformation phase under relative
train ?ate, which must have taken place simultaneously at least to the
mﬂﬁhﬂtl§ stages of the intrusion. The sketch shown on Fig. 2a proves the
€SS of it. A pegmatitic vein intruding the granodiorite itself cuts the

phic analysis independently as well as comparatively to each other, s
from the younger to the older units, always in respect to the already eX
literature.

II. TECTONOMETAMORPHIC ANALYSIS OF THE GEOTECTONIC UNITS
IT.1. The Stratoni granodiorite

The Stratoni granodiorite occupies a small surfacial area to the no
the Stratoni village, intruding the gneisses and migmatites of the H&el
unit. NIKOLAOU (1960) characterizes it as biotite—hornblende to hornb
biotite granodiorite with locally more dioritic parts and considers it® a$
Paleozoic. On the contrary, PAPADAKIS (1971) using the Rb/Sr radiometric
on biotites from the magmatic body determines Oligocene intrusion
29,641,4 Ma, proving the rightness of OSSWALD's (1938) view. Numerous apl
matitic veins and an extensive contact aureole mark the granodiorite =
boundary.

Remarkable evidence of ductile deformation are not visible in the mail
nodioritic body, which maintains its primary magmatic texture unalteyeﬁ'
makes the Oligocene Stratoni granodiorite the oldest '"geotectonic unit™«
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) the underlying Circum Rheodopian  Belt
7 metamorphites.

The main deformation structure of
the Tithonian molassic sediments, which
; 47 was created during the first deformation
phase, 1is rather wealky disturbed later
on by a second deformation event. This
younger phase created open and chevron

The influence of the Eocene deformation is also clearly visikle in the agy ; folds B2 wusually without accompanying
tact ‘area of the granodiorite to the surrounding rocks. Although this contae ; THET TS cleavage. The B2 fold axes run E-W,
has not completely lost its magmatic character, important tectonic movements ! e S parallel to fthe locally developed crenu-
relatively strong ductile deformation have  faken place along it. The veipg ' i lation of the older si or of the bedding.
which intrude the surrounding rocgks, run almost parallel to their main schistog- The later is often accompanied by arn also
ity and are themselves ductily deformed, showing pinch and swell structuresg weakly developed fracture to crenulation
boudinage and a weak schistosity. Although the tectonic layering of the Midy] . Juxtaposition of two de- cleavage showing a S - SEW polarity (Fig.

already developed main schistosity of the magmatic body. The pegmatite itself ;.
folded and a new weak schistosity is formed within it, parallel to the gy
axial plane. It is noteworthy that the schistosity within the vein runs paralje;
to the host rock schistosity. That proves that the deformation of both the phoge
rock “and the vein, although of different type, resulted from the zame deforma;
tion phase which, moreover, took place partly synchronously to the magnati.
activity. Tt" 'is obvious that this'deformation phase tock place during the Fgg

ene.

Jurassic Svoula flysch and the Chortiatis metamagmatites is considerably o] Formation phases within 3). Mesoscopic shear zones characterized
than the Eocene deformation (Chapt. I1I1.4}, it has bheen reactivated and  the molassic ssdiments by a top to 5 sence of movement resulted
undertaken the vyounger tectonic movements. It is also remarkable that the p  pear Neochorouda. alsc during the second deformation phasze.

schistosity of the granodiorite in the vicinity of the boundary area runs par
lel to the main tectonic layering of the Jurassic rocks. A new cleavage asso
ated with folding, occurs locally and is restricted within a 2 -~ 3 m thick
from both sides of the granodiorite - host rock boundary (Fig. 2b). This
cleavage is genetically related to the tectonic movements that have taken plac
along the contact. '
We can conclude that the Sithonia granodiorite has suffered a strong d
tile deformation under relative high strain rate, which has transformed it
augen gneiss. This deformation took place partly synchronously to the late
matic stages during the Focene times and ceased hefore Oligocene, as long as
deformation structures are visible in the 29 Ma old Straftoni granodiorite.

reum Rhodopian Belf

. Circum Rhodopian Pelt has been interpretad by KOCKEL et al (1977) as
zoi cover of Yhe crystalline hasement of the Chalkidiki peninsula. It
along the southwestern =dge of the Serhomacedonian massif, which is
fed and characterized by multiple thrusting of rocks from hoth the hase-
 the cover.
Circum Rhodopian Belt has heen divided into three metasedimentary sub-
tate Permian to Midale(?) Jurassic age. The central axis of the Belt
by the pelagin Melissochori-Cholomon subunit including the Triassic-
voula series, On  both sides of it, two mainly neritic subunits ars
. the Deve Foran-Teubia to the NE and the Asprovrissi-Chortiatis  sub-
SW. The Circum Bhodopian Belt irncludes also the Thessaloniki-Ormyliz
complex and the Chortiatis magmatic suite.
&2t al (1977) report that the main deformation of the Belt rocks iz
1l with low grade metamorphism and took place during the Middle to Iate
2fane the sedimentaticn of the Tithonian molasse. CHATZIDIMITRIADIS &
234) estimate cone deformation phase in the Late Jurassic and later
ADIS et al (1925) recognize another folding of Labe Cretacecis to
age. Finally PATRAS et al (1986) r=port three folding phases in Mid-
MEassie, Farly Cretaceous and Tertlary Srom the Circum Rhedopian Belt,
our fieldwork we studied the metamorphites of the Circum Rhodopian
E?E their pearly whole e ton £rom the Oreckastron ares to the
- Sithonia peninsula. We have been able to recognize three tectonome-
phases, whose temporal order is defined mainly with tectonic and gec-
a (Fig. 4).
n deformgtion structure of the Ciprcum Rhodopian Belt rocks has  heen
ng. thelr_ first deformation phase in the Middle to Late Jurassic
Phlc conditions of the greenschist facies. The main s1 slate cleav-
oed paralle! to the axial planes of the Ty isoclinal folds of about
trace, Parallel to the By axes runs the Li mineral lineation.
E! deformation phase is geometrically and hinematically identical
- one of the Tithonian molasse and took place in the Lower Creta-
ed almi%ar to isoclinal B2 folds of N - € to NNW -SSP axial
:c€$ﬂU1atlon cleavage s2 with or without new chlorite and mica. The
aﬁetﬂﬂ runs also parallzl to the B? axes. The second deformaticn
= under very low grade metamorphic conditions, and is responsible
9ent large scale folds and thrusts of the Circum Rhodopian Belt.
Shevron folds Bz with E - W axial trace and local crenulation to

11.3. Tithonian molasse

Limestones, conglomerates and phyllites known as "Upper Jurassic mol
and "Prinochori beds" (MERCIER 1973, KOCKEL et al 1977) occur along the west:
boundary of the Circum Rhodopian Belt. The main occurences are those of Oreo
tron-Neochorouda, Monopigadon, Porto Koufo and Palicurion., These molassic
ments cover transgressively the Monopigadon granite and the already
deformed and metamorphosed rocks of the Circum Rhodopian Belt, with which
involved later in new thrusting. According to KOCKEL et al (1977), they ¢
metamorphosed under very low grade conditions, )

Our observations come from the phyllites and conglomerates of the Oreok:
tron-Neochorouda area. The molassic sediments show a complex deformation S
ture resulted from the activity of two different deformation events upon th

A first cleavage s1 is developed within the conglomerates running par
to the bedding and shown by two factors: the orientation of the minerals O
matrix and the elongation of the pebbles, which may reach width-to-length &
of more than 1:10, proving ductile type of deformation.

The phyllites lie conformably on the conglomerates and show a more c¢
cated deformation structure, due to their higher plasticity and their -
resistance to the deformation. The bedding, which is characterized by altert
tions of phyllitic, sandstone and conglomeratic limestone horizons, is once
clinally to tightly folded (B:t). A first slate cleavage running parallel to
B1 fold axial planes is well developed within the phyllitic horizons and EES
within the sandstone and the carbonate bads. New white mica and chlorite ¢i
terize the si-planes and show metamorphic conditions of very low grade.
folds have a relative constant N-S to NNW-SSE axial trace and a W to WSW
ity. The same deformation phase created also large coaxial folds and ass®
thrusts, which control the large scale structure of the molassic sedimel
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1y related. . . . .
i vementioned tectonic features constitute the main deformation struc-

fhe Arnea granite. It is very important to note that the tectonic fea-
ahd the type of the first deformation phase of the Arnea granite are very
. and geometrically almost parallel to those of the first deformation
the Circum Rhodopian Belt and of the third onme of the Vertiskos and the
on unit, as it will be stated below. '
o very low susceptibility of the rigid granitic bodies to the deformation
favoured the creation of complete deformation structures within the
nite during the weaker events of Early Cretaceous and Eocene. Neverthe-
s eopic shear zones of more or less ductile character as well as kink
testify to their action upon the granite. .
ARIOU (1989), relying on the way the mineral crystals of the granite
during the first deformation phase, concludes that this must have
slace under medium grade metamorphic conditions. A second metamorphic
greenschist facies, expressed mainly by extensive recrystallization, is
also by DE WET et al (1989) and is proved to be of Early Cretaceous

the abovementioned descriptions it is obvious that the Arnea granite
Circum Rhodopian Belt have suffered the same tectonometamorphic event
Middle to Late Jurassic. We can moreover conclude that the granite is
- than has been considered till now. ’

| ~ Nea Madytos unit
Fig. 4: Juxtapesition of three de

alternations of the Svoula  Nea Madytos unit consists of metasediments, mainly graphitic gneisses

arbles, which occur in isoclinal fold and duplex structures within the Ver-
s unit to the north and south of the Volvi Lake. These rocks have been con-
by KOCKEL et al (1977) to be equivalent to the Triassic-Jurassic Svoula

formation phases within P ti

phyllitic - sands
flysch at the road Paleakastron - Polygire

fracture cleavage without i .
: e ge : new minerals have been creat i i 3
Eiﬁ;oi_phase‘ W}de microcrenulation La of E - trai: eg-gsilggtthe'thlrd de:.
1 sting and klﬁk_bands are also expressions of the. last ¢ h o vhi 9
place under conditicns of the upper tec T Tmilorities to i

- tonic st , imi - RS
=ne second deformation of the Tithonian molasseagie zgsizizllarltleg ta M A

According to DIXON & DIMITRIADIS (1984), they have been metamorphosed under
m grade conditions. PAPADOPOULOS (1982) observes a first, possibly pre-
oic amphibolite facies metamorphism, a second one of greenschist facies
ing the Early Cretaceous and a younger retrogression.

~ The nature and composition of the Nea Madytos metamorphites have favoured
creation of characteristic features and metamorphic parageneses of all four
tonometamorphic phases that affected them.

The fourth, and youngest deformation phase has created tight to open Ba
and microcrenulation L4 of the main foliation with E-W axial trace, which
ly accompanied by fracture to crenulation cleavage s4. New chlorite may
along the s4 planes, indicating very low grade metamorphic conditions.
~geometrical and genetical similarities of this phase to the latest, Eocene

I1.5. The Arnea granite

The two mica Arnea i i i .
granite occupies a wid i

Lok : : wlide area to th
w:g: b;ﬁ:een thi Vgrtlskos unit to the east and the CircumeRiggghizg B;?§ t:q‘ﬁ
myloﬁite g;ﬁzl eAéiooggrthrEstei ogto the Vertiskos unit along an important
i zone . rding to KOCKEL et al (1977 itic bodi
occuring within the Vertiskos unit (to the norté of/)éhzhevaiil Egigitl;nd

Lachanas granite are equival
= t : . i
) DE WET et al (1983) usiE; tﬁ: ;E?Smalg Arnea granitic body. nometamorphic event of the Circum Rhodopian Belt are obvious.
intrusion age of the granite to bé of ai YeZiE iggkﬂradlgmetrlc methed estin : ..Eig§F ;; isoclinal B3 folds of micro— to megascopic sczle and parallel
a and report that it b : acing N-S have been created by the third deformation phase. The s3

. . t the .
Btm]ty is observed oca Y to be paralle (@] B3 fold axial plE n
ceous E\OCKEL et al 1977 state that aplltopegmatltlc velins coming from

Early to Middle( - ; :
contrary, SAKELLARIOU & DufR (in pressy helieve ther oos Netasedinents. On €

within the Svoula meta

toid observed within the graphitic gneisses. This relationship proves that
third deformation phase of the Nea Madytos unit took place under metamorphic
ions of the upper greenschist facies. This phase shows important similari-
tU. the second Early Cretaceocus deformation event of the Circum Rhodopian
their contact. Eﬁqﬁhlle PAPADOPOULOS (1982) reports also a greenschist facies thermal event
The Arnea granite shows a very int i : : 7 Ear13‘_Cretaceous from the same rocks to the north of Volvi Lake.

well developed schistosity s1 accoi .e£85tlng deformation structure. A VERS _ main tectonometamorphic structure of the Nea Madytos unit has been
with almost constant NLSOOF trac ggn}e tby an also strong mineral lineation éc" dur}ng the second tectonometamorphic event. The dominant s: schistosity
granite. Mesoscopic isoclinal ‘to ?;ﬂﬁteft?goughout the whole exposure of t &sg:T?lnied by a completely deyelope@ mineral lingation L3z of ‘NW-SE trace and
are often observed. Their axes run ? olas and_larg? scale isoclinal fold inal folds of t?e same axial direction. This deformation ewvent teok

parallel to the lineation, to which they &k© under metamorphic conditions of the lower amphibolitic facies, as can be

granite and the
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proved by the genetical relationship of the paragenesis quartz + muscoV‘tE
Mg-rich ‘chlorite + garnet observed within the gneisses to the s2 planes,
structural features of the second deformation event of the Nea Madytos upig ' |
almost identical  to those of the first one of the Arnea granite and the ¢y
Rhcdopian Belt.

The tectonic and metamorphic features of the first tectonometamorphic .
of " .the Nea Madytos unit are not well preserved. Isoclinal Bi folds of ass
WNW-ESEr axial trace, parallel mineral lineation Li and remnants of the old
schistosity ‘occur locally and are not easily recognizable. We have been able
find remnants of the first metamorphic paragenesis within the graph;j one
gneisses, which is consisted by quartz + muscovite + biotite + granate + g
lite‘and indicates medium grade metamorphic conditions.

The first tectonometamorphic event of the Nea Madytos unit predates all
events described up to now, but is identical to the second one of the Vertigl
and the Kerdilion unit. This event marks the first infolding of the Nea lady
unit into the Vertiskos unit. From that point on these two units show identia
structural and metamorphic evolution.

Rerdilion unit
S i if and is
i14 it is the lower one of the Serbomacedonian massi r
.lllnnp?nlgi;iitee gneisses, amphiholites agd a few marbls horlzogi.
::luly et al (1977) it is also of Precgmb;xan age. HANI€QS téi9gw;
2 ¥ method on the Olympias biotite gneisses estima
e Rb/Sr wh013+gogndm113+ll Ma and believes that they relate to one

t:ge;ag§e33metamorphic event in the Early Carboniferous and to a green-
i Cretaceous respectively. . )
i t%e gﬁilgbservations, the two units of the Serbomacedonian ‘ma551§
}:gl Dcleformational evolution in relation to the number, the type an
i

tl guccesion of the recognizable deformation phases. The monotonous

LEE iti the Kerdilion metamorphites has not favoured the
g comﬁgiizé?g ngamorphic parageneses. The presence of hornblende
.ot char':g;lites and the high An-component of the plaglgclases proves the
o t one amphibolite facies metamorphic event, side by ;1de to the
tgfrzt ézgzrmation phase. We have also observed thfhparagine51s quir:?c;
ioti ~-ri ite + garnet locally within e garnet-ric
.§:E . ?1Dt1teI; Fih;;:ztz&%z;s the gpper greenschist facies and is geneti—
e siz-the 34 planes of the fourth deformation phase. Bgsgd on thE%E
r-l.::d believe that the metamorphic evolutiop of the.Kerdlllon unit must
£e:n also quite similar to that cne of the Vertiskos unit.

11.7. Vertiskos unit

The Vertiskos unit is the upper one of the Serbomacedonian massif and
considered by KOCKEL et al (1977) to be of Precambrian age. It contains vario
metaclastic rocks and amphibolites and is characterized by the absence
marbles. According to the same authors, it has suffered one pre-Mesozoic mets
morphism of almandine-amphibolite facies and a younger diaphthoresis during ¢
Early Cretaceous. DIXON & DIMITRIADIS (1987) distinguish three metamorph
events within the Vertiskos metamorphites to the north of Volvi Lake, the olds
of which may be of Variscian age.

SAKELLARIOU (1989) recognizes five tectonometamorphic events and sta
that any possible older events, which might have existed, are completely cover
by them. The only witnesses of the first deformation phase are isolated mult
folded quartz veins, which lie within the dominant schistosity and signify
oldest recognizable s1 foliation. No evidence, which could allow us to have
idea about the petrographic features of the first metamorphic phase, have
found. There are only some indications about the existence of an eclogitic mets
morphism of unknown age within the amphibolitic rocks (DIMITRIADIS @ GODELI thermal event in Focene too (HARRE et al, 1968). irst struc
1591). ‘The fourth tectonometamorphic event may be.recoqnlzed as the leiﬁ'S r?he

After the above mentioned "first" event, the tectonometamorphic evolutio orming event of the Tithonian molasse, .but is not detectable Yl hin Eone
of the Vertiskos unit is identical to that of the Nea Madytos wunit, having nia grancdiorite and, therefore must be attributed to the Eohel enlclp e
mind that the oldest tectonometamorphic event of the Nea Madytos unit co ¥y Cretaceous. Early Cretaceous radiometric ages are known from near ynité
sponds to the second one of the Vertiskos unit. All their tectonic featureg, Tt exposure of the Vertiskos unit, the Nea Madytos unit, the Arnea gra e
deformation type, the metamorphic grade and the genetical relationship be ! et al 1968, PAPADOPOULOS 1982, DE WET et al 1989) and regently from o =
the deformation and the metamorphic phases are the same. The only differenc ! lion unit (MANTZOS, 1991). According to the guthogs mentioned above, they
observed is related to the composition of the corresponding parageneses, and can ay the age of an extensive low grade metamorphic ep%sode. o
be explained by the different composition of the rocks of these two units. b The third event represents the first structure forming event of the érium

The metamorphic parageneses of the four younger metamorphic events of the Dian Belt and the Arnea granite, tock place in the.Late Jurassic an t_aS
Vertiskos unit are the following: fected the Tithenian molasse. This event is responsible fpr the creaclo?

Quartz + muscovite + biotite + garnet + staurolite + kyanite is the para- e dominant deformation structure and the main metamorphic paragegTSEJ Dd
genesis of the second event and characterizes the medium amphibolite facies. the pre-late Jurassic geotectonic units. Radiometric ages ff HMid eV ?n_

The third metamorphic event is characterized by the paragenesis = Jurassic are also known from the Vertiskos unit to the north Og the gaiva
muscovite + biotite + garnet + staurolite of the lower amhibolite facies. p (PAPADOPOULOS, 1982) and from the Arnea granite (DE WET et al, 1989). L

The fourth event took place under metamorphic conditions of the up?e€ second tectonometamorphic event predates the third one and %s_pre59@+e‘
greenschist facies and created the paragenesis quartz + nuscovite + Fe-ricll aS remnants within the Nea Madytos, the Vertiskos and the Kerdll'lOn units.
chlorite + chloritoid. All of the above parageneses have been observed withiR temporal determination of this event and its enrollment to any Ofcien}i
the metapelitic rocks of the Vertiskos unit. 2 are very uncertain and are directly related to the age and the geotectonic

The fifth metamorphic event can be recognized by the local development °ﬁ ion of the Nea Madytos unit. . .
new chlorite and the chloritization of older minerals. We believe that it todk If the Nea Madytos unit is equivalent to the Svoula series of the CeruT
place under very low to low grade metamorphic conditions. OPian Belt, as KOCKEL et al (1977) believed then the second tectonometamor

DISCUSSION - CONCLUSIONS

successi recognizable tectcnometamorphic events whlch
Tq;;n t:zlggoggciéiictﬁiits o?qthe Chalkidiki peninsula may be summarized
iiat;é authors opinion it is quite clear, that the three youngir Cii?i?f
jpond to the three alpidic orogenic events which are known from JEhe o
area. The youngest tectonometamorphic event acted. among the 'OabTr wgiﬁin
upon the 50 Ma old Sithonia granodiorite, but is not recogniz et 1have
Ma old Stratoni granodiorite, which is undeformed. Thus it gu%_th e
place within the Focene. Radiometric ages of 30 - 50 Ma obtaine ﬁ% b the
and Rb/Sr-methods on micas from the Kerdilion gneisses prove the existence
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TABLE 1
e, VERTISHOS WERDILIA
1 MASSIF VOUWE: DEEAN
Phases *Ist phase® Ind phase 3rd phase 4th phase Sth Phasy EALBCTATHIS]
Units i 1 Upper Jurassic Lawer Cretacecus Eocans
?) .
Stratoni — P ;
revTyinua NgEwAoviae —— | — | 48 P Tressarona 140y
29 Ha PELAGOMIAN ’__,_—" ! ! oRwvLIA \\‘ cowex
______________________________________________________________________________________________ O MASSIF r i | ocEaN :
2 - | LT ;
Sithonia augen gnedss, ¢ + : + (:;34» ¥ +
graiodiorite| “-. - | . ) 4 W4 1. tectonic ag JURASSIC (7) m/—\%’ ' ':K\*"
45 - 50 Ma nents alung cont "‘. L\\ s i " )
-------------------------------------------------------------------------- A il \‘\ h ~ GRANITE ‘I
Tithonian 51, B1 (N-5), 52, 82 (F-¥), } Axtos -oce i : 53, i
wolasse | - | thusting, very Touf thrusting p y T e Y+,
L grade setamorphism ! e 1 ———
"""""""""""""""""""""""""" - S - L 5 eI NEAT,
Cireua st By (WK-SE),  ls2, B2 (W-S), $3, 83 (E-H), N,
Rhodopian | - | L1, Yow grade L2, very low kink bands, .
Belt petamorphisa grade metamorphiss thrusting
Arnea st Bt (H=SE), L1 | thrusting, recry= |kink banbs,
granite | - aylonites, mediua stallization, low thrusting
grade setamorpnisa | grade setasorphisa 1
Nea st, 81, L1, sz, B2 (WW-3E), 53, 83 (N-5), s4, B (E-H) . . - Chalkidiki Peninsula tectono—
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