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Areinterpretation of the geology of the Atticocycladic
massif (Greece)

Atikosikladik masifinin (Yunanistan) jeolojisine yeni bir yaklasim

VAIOS AVDIS I G M E essoghion 70 Athens, Greece

OZ : onceleri Atikosikladik Masifinin topografyasimn erozyona bagh olarak gelistigi samlirdi. Ancak, ayrntih saha cahsmalar,
topografyanin tektonik kontroliinde gelistigini ve genis acih iki fay takimmin dalimlan yoniinde kaymalarn sonucu olustugunu
gostermistir. »

Cesitli kayac tiplerinin yanyana bulunmasi, onceki ¢alismacilari, nap yapilarmin ve biiyiik uyumsuzluklarm varhg: dii§iincesine\\
sevketmistir. Bu yaz1 daha once aciklanamayan bu gibi karmasik yapilarin varhgmin ve degisik kayaclann birarada bulunmasmm, anilan
genis acih faylarin yavas hareketleri ile ilgili oldugunu aciklayabilmek amaciyla hazirlanmistir. Bu 6nemli fay takimlarinm varhgm ka-
bul etmek, Atikosikladik Masifinin: yapisim anlayabilmeyi olabildigince basitlestirmektedir.

Bu faylar genis yaydima sahip olup, her ikisinin de diisey hareket miktarlan oldukca fazladir. iki fay taklmmm birbiri iizerindeki
hareketinden dolay1, bu 6nemli faylarin oldukc¢a uzun olan cizgisel izleri, hava fotograflarmda dogrudan dogruya goriilememektedir.

ABSTRACT : The topography of the Atticocycladic massif has previously been assumed to be primarily the result of erosion. How-
ever detailed field work has shown that the topography is tectonically controlled and is the reuslt of small dispslip displacements on two
sets of high angle faults.

In order to account for the juxtaposition of the various rock types in the field, previous workers have invoked the existence of
nappe structures and major unconformities. In this paper the existence of such structures is questioned and it is suggested that these juxta-
positions can be accounted for by relatively small movements on high-angle faults. The recognitin of these important fault sets consider-
able simplifies the structure of the Atticocycladic massif.

These faults are widespread and it is thought that a considerable amount of vertical movement is associated with tehm. These im-
portant faults are not immediately apparent on the areal photographs because movement on the two sets inhitbits the formation of long
linear fault traces.

INTRODUCTION Kober (1929) introduced the concept of nappe tec-
tonics to the area, comparing Attica with the Alps. He
believed that there was a resemblanca between the geolo-
gy of Attica and that he had noted in a region of the Alps
where a window exists through the Pennine nappes, he
distinguished three series: The Lower and upper Attica
series and the beotian series (Tablo 1). The Lowest Attica
series and tyhe Beotian series (Tablo 1). The lowest Atti-
ca series cansists of metamorphie rocks, including:
"Mica-schists”, "Marbles and dolomites", the "Vari

Considerable debate has been focudes on the sturc-
ture and stratigraphy of the metamorphie rocks of Attica
(the mainland of the Atticocycladic massif) and the whole
area (fig. la). Inter-pretations put forward by previous
workers fall into three categories, (1) existence of uncon-
formities (27 existence of nappes and (3) existence of
both unconformities and nappes.

All these interpretations will be questioned in this

paper. s " . o
Previous Interpretations Of The Geology of schists" and the "Penteli gneiss" (see Table.l.) .
Attica He assumed, that, the " Lowest Attica series was

overlain unconformably by the "Caras formation" of
Cretaceousage. The "Caras formation" was overthrust by
the "Athens schist” and a limestone that makes up the
foothills of mount Hymettos (Toblo 1) and includes the
Arditos and Alepovonuni hills (Fig. 1b). He also consid-
ered that the "Athens schists”" and the limestone hills
were in turn overthrust by the Beotian series which con-
sists of Cretaceous to Jurassic limestones and outcrop on
the Acropolis and the Lycabetus hills in Athens.

Marinos and Petrascheck (1956) modified Lep-
sius's model for the area around Laurium and recognised
two seystems, one autochthonous the other allochthon-
ous (Tablo 1). The autochthonous system consists of
metamorphie rocks, comprising, the "Lower marble" (in-
cluding schist intercallations) the "Kaesariani schists"

Lepsius (1893) was the first to map Attica syste-
matically. He Ipresented a stratigraphic sequence, which
with a few modifications still holds today. (Table 1)

In the metamorphie rocks, which he considered to
be of Precambrianage, he distinguished the following se-
quence of rocks from lowest to highest: "Vari schists”,
"Pirnari dolomites”, "Lowest marble", "Kaesariani
schists” and "Upper merble". These are overlain uncon-
formably by Jurassic to Cretaceous Limestones.

The "Athens schists" lie unconformably over
these rocks consist of calcschists, chlorite sahists, quart-
zites, limestones and (in the area of Laurium? metavol-
canic rocks. It is worth noting that some of the lime-
stones, Lepsius described, are tectonically brecciated
marbles.
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Figure | (&) The Atticocycladic massf, the studied area
(b) A map of Attica showing the locdlities re-
farred to in the text (¢) A smplified geologica
map of Attica (post-Alpine sedimets and intru-
sive rocks ate not included) 1 = "kaesariani
schigts', 2 = "upper marble’, 3 = "kaesariani
schists', 4 = "lower marble’, 5 = Non linear
faults (represented by two sets of faults, see
text) 6. Geologicad boundaries.

and the "Upper marble’. The dlochthonous or "Phyllitic
seystem” comprises semimetamorphic rocks, calcas
chists, chloritic schists, quartizites, marbles, limestones
and metavolcanic rocks.

To support their views they put forward the fol-
lowing argument:
1. The "Phyllitic sysem " overlies al the other units.
(Fig 2).
2. Both sysems are technically brecciated.
3. The metavolcanic rocks of the "phyllitic system” in
Laurium have no conduit in the autochthonous system.
4, The "lineations' (they do not specify which ones) in
these two seystems have different orientations.
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Geologists of the "Compagnie Francaise des
Mines de Laurium™ (they will be referred to as "French ge-
ologigts' in the text) reverted to Lepsiuss interpretation.
They digtinguished the following series: (Table 17.
1. The "Kamarisa series’ which comprises the "Lower
marble" overlain unconformably by the "subordinate mar-
bles', "Kamarisa schisgts' and "upper marble".
2. The "Plaka series" overlies unconformably the
"Kamarisa series'. The former comprises limestones, mar-
bles and schigts (Table 1).
3. Both the "Kamarisd' and "Plaka series' are overlain
unconformably by the "Athens schists' or the "Athens
series'.

The tectonic modd of Attica presented by Marinos

Figure 2 Schematic interpretation of the geology ot At-
tica (After Marinos & Petrascheck 1956). (SLx =
"lower marble’, a "kaesariani schists', & =
"upper marble’, ns = alochthon phyllitic sys-
tem.
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Table 1 Previous and present autyhors'interpretations of the stratigraphy of Attica.

southern Attica. Katsikatsos (1977) working on the
whole of Attica and S. Euboiea supports their model
but, in addition, considered that the relatively unmeta-
morphic rocks of northern Attica were themselves thrust
over the sequence proposed by Marines and Petrascheck
(table 1). He also recognised Cretaceous fossils in a lime-
stone in the Kamarisa region. He took that limestone to
be unmetamorphosed and therefore suggested thet it rested
unconformably on the metamorphosed rocks of the re-
gion.

Fotakis-Tsipouras & Hawkins (19827 made minor
modifications to the of the French geologists and sug-
gested an additional member the "Anavissos unit".

Papadeas (in press) working in the Marathon area,
distinguished various marbles and schists ranging from
Pre-Carboniferous to upper Cretaceous in age. He rejects
the -idea of nappes but recognises two important uncon-
formities.

Finally Marino s et al (1971, 1974) working in
the area around Athens suggest that all the outcropping
pelitoclastic rocks and the Cenomanian limestones that
make up the "Athens schists".

Whilst plreparing the geological map of the Ath-
ens area (Athens & Piracus sheet) Gaitanakis
(1981) follawed Kober's model (Table 17 which interprets
the Cenomanian limestones as relics of a nappe which
overlies the "Athens schists” which are of Maestrichtian
age.

Present Author's Interpretation

Detailed field work by the present author has re-
vealed numerous high angle-faults, dipping between 65°-
90°, the significance of which had previously been over-
looked. They occur as members of two sets and have ex-
perienced small dip-slip displacements (0-50cm) associat-
ed with the differential uplif which has occurred in the
area. This has resulted in the formation of dome-like
structures (Fig. 3b).

Previously the "upper" and "lower marbles” (table
1) were distinguished from each other by their thickness-
es, the "upper marble" has a thickness of 100 m (proved
by borehole data) and it is estimated that lower marble
has a minimum thickness of 500 m.

However, it is apparent, that, if the region is cut
by numerous high angle faults, offsets on these faults
may result in the relatively thin "upper merble" having a
vertical thickness considerably greater than 100m (Fig.
3b, ¢, d, &e). If-these faults, are not recognised the mar-
ble would. be 'mistaken for the thick, 'lower marble".
Thickness, thérefore should not be used to distinguish the
two marble urlits.

Interpretations]/and reinterpretations of pervious
structural sections and structurés will now be presented in
the light of these high-angle faults.

The model presented by Marinos and pletrascheck
(1956) for the structure of Attica is summarised in Fig. 2
and shows the "Athens schists" (called phyllitic system
by Marinos and Petrascheck) separated from the other
rock units by a major cross cutting thrust. The basis for
this model was the recognition in the field of the
"phyllitic system" being in contact with successively
lower units. (Fig. 2). .

Their evidence can, howevér, be reinterpreted. For
example* they observed the "phyllitic system" (recog-
nised by the present author as the "Athens schists™) over-
lying a thick marble whick they assumed to be the lower
marble. In fact, it is the "upper marble" thickened by the
process described above and illustated in fig. 3b. Work
by the Ipresent author shows that the "Athens schists”
overlie the "upper marble" conformably and where the
contact can be seeen in the field it is generally transi-
tional and not tectonic. However, movement on these
high angle faults often obscures this relationship and
brings the "Athens schists" into direct contact with the
underlying units Fig. 3a



Figure 3 (a) The 'Athens schists' in direct contact with
the lower units due to faulting (1 = "Athens
schists’, 2 = "Upper marble’, 3 = "Kaesariani
schists’, 4 = Lower marble), (b) A dome-like
horst structure due to small dip-dip movements
on high angle faults, (cd A photograph of a
domelike structure of upper marble near Keratea.
(d) Detail of dome-like structure,

In western Keratovouni, Lepsius (18937 described
the occurrence of dternations of marble and semi-
metamorphosed schists, (the "Pirnari dolomites'), which
he consdered to underlie the "lower marble'. Marinos and
Petrascheck (1956) considered them to represent schist
intercallations within the "lower marble® (Fig 4a & b).
Both these interpretations are, however, inconsistent
with the topography which does not reflect this (Fig.
4c).

Fied work, by the present authyor shows that the
bands of schist shown in Fig. 4a & d overlies down-
thrown blocks of marble. The fault scarps can be clearly
sen in the fidd, Fig. 4a d & e Fortunatdy, the two ma
jor schist units of the area, the "Athens schists' which is
only semi-metamorphosed and the "Kaesariani schists',
which exhibits green sechist facies can be distinguished
eadly in the fidd. Lepsius (1893) and Marinos & Petras-
check (1956) considered the schists in Fig. 4a & d to be
ether below or part of the "Lower marble’. They were,
therefore, perplexed by its low grade of metamorphism.
Indeed Marinos (1942) tried to explain this anomdy by
suggesting it was the result of retrogression. However the
anomay no longer exists when it is realised that the
schists are the semimetamorphosed "Athens schits"
brought down by movements on the high angle faults.
(Fig. 4f).

The "Vari schists' which outcrop in the Van area
(Fig- 1 b & 5) were recognised and named by Lepsius
(1893) who considered them to be the lowest unit in Atti-
ca (Tablel) The V. schigsare ssmimetamorphic rocks

and on the basis of field evidence, he consdered that
they lay under a dolomitic marble, Fig. 5a Unfortunately
the contact between the two rock types is obscured by
detritus. However a quarry section (Fig. 6) near Koropi
(Fig. 1 b) shows dearly that the semimetamorphic rocks
are down-faulted against the marble. The two rock units
have been brought into Juxtaposition by movements on
high-angle faults and the structure of the area is Smiler
to that in Fig. 3b. On the basis of these observations the
present author considers that the Vari schists are dtrati-
graphically equivaent to the "Athens schists' and the
dolomitic marble equivaent to the "upper marble'.

The "Caras formation" (Table)

1) was consdered to be a succession of limestones and
schists. The present author considers tyhat the aterna :
tion of limestones and schigts is the result of movements
on numerous high angle-faults and that the limestone is
equivadent to the "upper marble' and the schists, dtrati-
graphicdly equivaent to the "Athens schists'.

A typical section of the "Athens schists' hasbeen
described from the area of Plaka (Fig. Ib) by Lepsius
(1893) and Marinos and Petrascheck (1956). They con-
clude that marbles and limestones are embedded in the
"Athens schists' (refered to as the "Phyllitic system” byl
Marinos & Petrascheck (1956) see Fig. 2.

The French geologists mapped the Plaka area in
more detail and distinguished an dternation of limestones
and schists with an unconformity between the "Uppd:
Plaka limestone" and the "Athens schists' (table 1 Fig
7a, b & c).
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Figure 4 (a) A panoramic view the western Keratovouni
area (b) A geological profile (x y) according to
previous workers. (c7 The expected topography
if b was the case (d) A line diagram of a (key as
in Fig. Ic) F.S. = fault scarp (3) details of the
fault scarp, (f) present author's interpretation.
The inset depicts the effect of small movements
on numerous high angle faults on the topogra-
phy, (key as in Fig. 3a).

Field work by the present author has shown that
these limestones are tectonically brecciated marbles. This
brecciation is almost certainly the result of movement on
the high-angle faults and there is no doubt that the repe-
tition of limestones (marbles) and schists is due to these
same movements and does not reflect an original sedi-
mentary succession. (Fig. 7d). The conclusion of the
plresent author is that the "limestones" are equivalent to
the "upper marble" and the repetition of marble and
schist by faulting also occurs in the western Keratovouni
area.

It is interesting to note that although the French
geologists mapped the individual limestones in the Plaka
area as separate units, it is sometimes possible in the
field to show that the limestonis are in fact the same
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(Fig. 7c¢). Superficial inspection of this outcrop pattern
would indicate the existence of isoclinal folds. However,
detailed field observations show that the outcrop pattern
is, in fact the result of faulting on the two sets of high
angle faults. (Fig. 7d).

In the Legrena valley (Fig. 1b) previous workers
(Lepsius, 1893, Marinos & Petrascheck, 1956 the French
geologists and others) have described an "upper marble"”
unit and a "lower marble" (A & B of Fig. 8a) separated by
the "Kaesariani" or "Kamarisa schists” (C in Fig. 8a). In
addition they recognised marble intercalations in the
"Kaesariani schists" and estimated the thickness of the
"Kaesariani schists" at this locality to be 300 m. Which
was compatible with the thickness obtained from the
borehole data. The French geologists suggested that an
unconformity existed between the lower marble and the
"Kamarisa schists" which locally include the "subordinate
marble" (see Table 1)

Detailed field work, however, has shown that the
two marbles (A & B Fig 8a) are the same and have been
"Separated” by erosion which has exposed the underly-
ing "Kaesariani schists”. Near the village of legrena the
two outcrops A and B become one (Fig. 8a). Marinos and
petrascheck (1956) recognized that in the Legrena area
the two were in contact and considered this to be the re-
sult of lateral discontinuities in the Kaesariani schists.



AVDIS

Figure 5 (a) The Vari schists lying topographically low-
e than the marble, (b) A line diagram of &
(key as in Fig. Ic).

Figure 6 A quarry section reveals that Vari schists over-
lie the marble. M = marble S = schists F.S. =
fault scarp.

b 9

The present author's interpretation of the area is
shown schematically in Fig. 8b. It can be seen that the
marble intercallations in the Kaesariani schists men-
tioned by previous workers are in fact remnants of the
"uppe marble' preserved in down faulted blocks. The
"subordinate marble' (Table 17 recognised by the French
geologists in a mine near Kamarisa (Fig. Ib) is overlain
by Kaesariani schists and is interpreted by the present au-
thor to represent a horst block wlock which has raised
the "lower marble into the Kaesariani schists'.

The same phenomenon can be observed at mount
Pentdi (Fig. I1b) where Lepsius (1893) described a succes-
sion from "lower marble’, "Kaesariani schists to marble'
which was unconformably overlain by the "Athens
schists' (Table 1). A different succession for the area was
proposed by Kober (1929) (table 17 who considered the
two "Pentdi gneiss’ are overlain by "marbles and dolo-
mites’ which in turn are overlain by mica-schists.
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Figure 7 (a) A photograph of the Plaka area, (b) A profile according to the French geologists interpretation 1 = Plaka
limestones, 2 = Plaka schists, 3 = Camarisa uppe marble, (c) A line diagram of a, (key as in Fig. Ic). Beyond
the photographed area the two marbles are linked, (d) Present author's interpretation, (the inset depicts details

of the ture topography), (key as in Fig. 3a).
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Figure 8 (a) The eastren slope of the Legrena Valley,
(b) A model of the present author4s interpre-
tation of the geological structure of the area
(key as in Fig. 3a).

Fieldwork by the present author has shown that
what Lepsius called "Lower marble" is in fact the "Upper
marble” which, because of movements on the high-angle
faults, is now thickened by the process described in Fig.
3b. However in a quarry section (Fig. 9) this marble can
be clearly seen to rest on tolp the "Kaesariani schists".

In view of the reinterpretation of the geology of
Attica in terms movement on high-angle faults, the reader
may begin to question the outcropping of the "lower mar-
ble", suspecting that it represents downfaulted upper mar-
bla thickened by the lprocess shown in Fig. 3b. howev-
er, it does outrop in the area around Dionysovouni (Fig.
107 and in the northern part of Hymettos mountain (Fig.
Ib), where it has been justaxposed against the "upper
marble" by high angle faulting. This is shown in Fig.
11.

The main rock units of Attica i. e. the "lower
marble”, "Kaesariani schists”, "upper marble" and the
"Athens schists" show considerable lateral variations in
both lithology and metamorphic grade. Gaitanakis (1981)
described a lateral transition from the semi-
metamorphosed "Athens schists” to flysch of Maestrich-
tian age. jK similar transition has been found by the
present author in the region north of mount Penteli. He
olso observed a lateral transition from "Kaesariani

Figure 9 (a) The 'upper marble" overlying the Kaesaria-
ni schists in a quarry at Penteli. Note the nu-
merous high angle faults, (b) A line diagram
of a, (key as in Fig. 3a).

schists” to clastic sediments in the Holargos area of Ath-
ens.

It will be reacalled from table 1 that the limestone
making up the Acropolis and other hills around Athens
was thought to be either a limestone intercallation within
the "Athens schists” (Lepsius) or the klippen of a lateral
transition from "Kaesariani schists" to clastic sediments
in the Holargos area of Athens.

It will be recalled from table 1 that the limestone
making up the Acropolis and other hillis around Athens
was thought to be either a limestone intercallation within
the "Athens schists” (Lepsius) or the klippen of a nappe,
thrust over the "Athens schists" (Kober).

The present author's interpretation of the geology
of the Athens area is shown schematically in Fig. 11. It
is argued that all the limestone hills the area are dome-
like, up-faulted blocks of Cenomanian limestone ("upper
marble"”) which underlie flysch containing Senonian to
Maestrichtian fossils and which is equivalent to the
"Athens schists”. In addition the "upper marble" overlies
clastic sediments which are thought by the author to be
strati-graphically equivalent to the "Kaesariani Schists".

The lateral transition from the metamorphic roks
of southern Attica to the relatively unmetamorphosed sed-
iments in the area around Athens is supported by fossils.
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occssionally found preserved in the metamorphic rocks,
for example, in the. Kaesariani schists, Marinos (1948)
has found fossils of probable Jurassic age. Cenomanian
to aptien fossils have been found in the upper marble (e.
g. Leleu & Neumann, 1969, Papadeas 1970, Katsikatsos
1977 and Senonian to Maestrichtian fossils have been re-
corded from "Athens schists' Marinos et al. 1971, 1974,
‘Gaitanakis 1981).
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Figure 10 (a) A quarry section at Dionyssovouni show-
ing the lower marble in stratigraphic contact
with the underlying Kaesariani schists,

(b) A line diagram of a, (key as in Fig. 3a).

The structural pattern of the main rock units of At-
tica are shown in Fig. 11 and the author has redefined
these units as follows.

"Lower marble" is a marble unit which is some-
times dolomitised and whick show lateral colour
variations- It underlies the "kaesariani schists'.
The "Kaesariani schists" is a unit including meta-
morphosed (greenschist facies) clastic, calcite rich
rocks, with vertical and lateral variation in lithol-
ogy. It aso includes serpentinised ultrabasic
rocks. This is overlain by the "Upper marble",
which exhibits lateral variation and in places in
places is dolomitised and ankeritised. This unit
underliec the "Athens schists" which include semi-
metamorphic calcite rich rocks (Including calc-
shists), chloritic schists, quartzites, altered spi-
lites and (in the schists, quartzites, atered spilites
and (in the Laurium area) metavolcanic rocks.

It is worth noting that the general succession list-
ed above is locally found in a reverse order. This is due
either to folding or a combination of faulting and slip-
ping as illustrated in Fig. 12.

Although the emphasis of this paper has been to
show how small dip-slip movemets on two sets of high
angle faults can account for much of the present distribu-
tion and juxtaposition of rock types, in Attica and that it
is not necessary to invoke the existence of nappes and
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major unconformities, there is a little doubt that large
folds do exist although they have been partly obscured
by movemets on high angle faults. For example, a large
scle asymmetric fold with an axisHrending approximately
NE runs aong the Hymettos mt. and extends to mount
Penteli.

The Geology of South Euboea

S. Euboea (Fig. la) consists of metamorphic
rocks, marbles and schists. Previous workers (Katsikat-
sos, 1977, Bavay & Romain-Bavay, 1980) have suggest-
ed the existence of two or three nappes which rest on an
autochthon, the Almyropotamos series. Katsikatsos
(1977) described two nappes (1) the Styra and Ochi ser-
ies (an alternation of marbles and schists) and (2) the rel-
atively ummetamorphosed sedimets of northern Euboea
In addition Katsikatsos includes a marble unit in the area
of Almyropotamos in the northern part of S. Euboea in
which he found Triassic fossils (Megalodon) to be part of
the autochton. Bavay and Romain-Bavay (1980) described
two more successive nappes overlying the allochthonous
Ochi series.

Fieldwork by the present author indicates that the
rock units in S. Euboea are stratigraphically equivalent to
those in Attica. He recognises the "Athens schists’, the
"Upper marble" and the "Kaesariani schists". The lower
marble does not orop out on the island and dl the mar-
bles are "upper marble". This is supported by the fossils
found by Katsikatsos (1969) in these marbles which
range from Up. Jurassic to Cenomanian in age.

Triassic fossils have been found by Katsikatsos
(2969) in blocks of marble in the northern part of S. Eu-
boea. However these blocks are not in situ and probably
belong to the lower marble and were deposited onto the
"upper marble" in the manner shown in Fig. 13.

The alternation of marbles and schists recognised
by various previous workers (including Katsikatsos,
1977, Bavay & Romain-Bavay, 1980) were considered by
them to be a primary aternation (Fig. 14). It is argued
by the present author that author that this is not so and
that the "alternation" are actually repetitions of the beds
(Upper marble and Athens schists) by movemets on high
angle faults in exactly the same way as was described ear-
lier in this paper for the area of western Keratovouni
(Fig. 4).

Dip-slip movement on high angle faults does not
effect the dip of the beds. Displacements of inclined stra
ta and subsequent erosion can give rise to a topography
identical to that associated with a dipping, sequence of
alternating competent and incompeted rocks, Fig. 15. Ex-
amples of topography associated with the model shown
in Fig. 15 can be found in the Cavo d'oro and the Ochi
mountain areas, Fig. la.

The Geology of Cyclades

The stratigraphic succession of Attica (Lower mar-
ble Kaesariani schists, Upper marble, Athens schists) to-
gether with the tectonic control of topography described
above, seems to extend all over the Cyclades (Fig. la).
Field reconnaisance on theCycladic islands shows that
they are dome-like structures of the Kaesariani schists and
the Upper marble with relics of the Athens schists.
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Figure 11 Schematic representation of the structure of Attica, (key as in Fig. 3a).
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Figure 12 (a) Faulting causing the lateral Juxtaposition
of the 'Athens schists” against the originally
underlying "upper marble”, (b) Subsequent
slipping of parts of the ‘'upper marble" into
the "Athens schists” resulting in a local re-
versal of the succession. (The slipped Athens
schists on the downthrown side of the faults
have been removed by erosion, key as in
Fig. 3a).

SUMMARY

There is considerable evidence that the rocks of
Attico-cycladic massif have undergone and are still exper-
iencing differential uplift, for example, raised beach de-
posits occur at many localities and on Kea, indicate an
uplift of 80m. Conversely many archaeological sites are
now below sea level. (Marinos, 1971, Caskey, 1971).

Having established that numerous high angle
faults exist in the area and that considerable dip-slip dis-
place ments have occurred on many of them it is tempt-
ing to suggest that they are associated with differential
uplift On a regional scale. Further support for this associ-

Figure 13 (a) Submarine faulting brings the 'lower mar-
ble" to a higher level than the upper marble.
Erosion (or simple slippage) places blocks of
the "lower marble" over the "upper marble",
(b) shows the effect of movement on high
angle faults on a, (key as in Fig. 3a).

ation comes from the observation that high angle faults
cut even the youngest(quaternary) marine deposits which
now outcrop. Only the terrestrial quaternary deposits re-
main relatively unfaulted.

The fault surfaces very considerably in appearance
from fresh and barren fractures to fractures infilled with
mineral such as calcite. In addition the exhosed fault
scarps range from fresh sharp features to highly weath-
ered and eroded steps.

The formation of "domes" and "basins" by mo-
vemets on two sets of high-angle faults rather than the
more usual tectonic proccess of folding may account for
the much more irregular distribution and geometry of
these structures. In addition, the use of minor structures



Figure 14 (a) A panoramic view of a "fase aternation
of marble and schigts in the Styra area, (Fig.
la).

(b) A profile based on other workers' inter-
pretation of a

(©) A line diagram of a, (key asin Fg. Ic).
(d7 Present author's interpretation. The inset
depicts details of teh topography, (key as in
Fig. 3a7.
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(dip of bedding, orientation of minor folds, for example)
to predict the position of mgor fold closures will, of
course, be invaid if the minor structures are separated
from the closure by one or more high angle faullts.

It will be noted that erosion of the dome like
horgt structures shown schematicaly in Fig. 3b will re-
ault in older rocks being found at topographicaly higher
sites thyan younger rocks.

If it is not recognised that small movemets on
high-angle faults are responsible for the loca change in
elevation of the different rocks, it becomes necessary to
postulate nappe structures or mgior unconformities to ac-
count for their juxtaposition and distribution.

If it is not gpparent that repetition of strata has
occurred by movement on high-angle faults then the un-
way geologists may interpret the repetition as being of
sedimentary  origin.

In the authors opinion the high-angle faults are
not due to a regional extension but are the brittle re-
soonse of the over rocks to folding at depths.
Geological Mapping of a Technically Con-
trolled Topography

Geological mapping of an area such as the Atti-
cacycladic massf which is dominated by two sets of
closely spaced. high angle-faults presents certain prob-
lems particularly if no suitable marker horizons are
present. Not al the faults can be represented on the maps
particularly if the mgps are 1. 50, 000 or more. In such
terrain it is first necessary to recognise the type of tec-
tonic setting and then to map in representative faults.
Dome structures whick are the result of movement on
high angle faults can be digtinguished on map from the
domes formed by folding, by the technique used in Fig.
Ic. The amdl faults drawn on this diagram represent a
group of faults with the same orientation and the same
sense of movement. Because the topography of these re-
gions is controllled by faulting, the positioning of these
representative faults on the map will commonly be sub-
paralel to prominent topographic slopes.

Conclusions

The juxtaposition of the rock units of the Atticoc-
ycladic massf can be explained by small movements on
numerous high angle dip-dip faults. It is unnecessary to
postulate the existence of nappes or mgor unconformi-
ties. It is thought that differentid uplift is responsible
for the formation of these high-angle faults.

It is suggested that gtratigraphy and structure of
many other areas, where the full implications of these
high-angle faults has not been appreciated, may need to
be reassessed.

Acknowledgemente

Part of this work was financed by 1. G. M. E.
which is acknowledged. Thanks are due to my supervisor
Dr. J W. Cosgrove (LImperid College) for constructive
discussions and critical reading of the manuscript.



93

SIFI

ATIKOSIKLADIK MA

1 o
E 5086838282
PR RSB == B
n o= B0 o
eaCVSpmfs
L O b o P 4
= o ks =3 O —
2587~ g<=E
.lorﬁ a.m [
mﬂﬂb(\bs.\.ll.am
e Gy
QoZByxk 3 3
fEs = 5=
oS <% ® 335 m
2020 582 ¢ 8
=5 S _&0%E
nm‘hLS\).SWCtC
g0 225 5%
50582228
52 E S E3E
= oh oh & = O O
=T~ R > =
CHﬁFC)bOt
L 8=" g
=) o g = 8
S o= o 3
EE=,2% 29
m.w7a.17ah.n
EES 3B ay
. s .
AO&&MlYm.mmc
Q. ~ .o 2 o =
=58 232555 S5
- .
—
(]
=
jm)
.20
59

y

(T
i T
| i
AR H -. \qm _, N
==
=
;T ——
e
il ) B
o I l.DIMPm =
L , ST
“/q—-— F—:
i 1 ﬁWM%M o == ﬁﬁg_ w y

schists in the Ochi and Cavo d' Oro areas,

(Fig. la, key as in Fig. 3a).
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