INVESTIGATIONS ON THE KARST OF NORTH ATTICA *

By Gasparis G. Mistardis**

INTRODUCTION

1. In a communication to the Symposium “‘Physico-Chimie of karst” in Gra-
nada (1975) are exposed certain conclusions of my researches on the fossil karsts
of Mt. Parnassus (2457m) in Eastern Middle Greece (lat.c. 38°35") belonging to
the High Karstic plateaus tectonic-facial zone of the Inner Hellenides.

In this paper are exposed certain conclusions of my researches on the fossil
Prealpine karst and the Postalpine karst of the mountainous (alt. till 1411m) cal-
careous (mostly) north Attica (lat. c. 389-38° 15") considered as belonging to the
Sub-Pelagonic tectonic-facial zone of the Inner Hellenides, but more probably to
a side variety of it or to a complex.

2. The Sub-Pelagonic, considered as a zone of a marine trough in the euge-
osynclineum of the Inner Hellenides is consisting of:

a) Young Palaeozoic schistes, sandstones, grawakes and intercalations of cal-
careous lenses and eruptive rocks of thickness unknown.

b) Triasic limestones and dolomites. Total thickness till about 650 m.

¢) Limited outcrops of Jurassic schists and shale-sandstone chert in which are
found ophiolithic rocks effused or intrused or overthrust.

d) comparatively limited outcrops of Cenomanian and Turonian-Senonian
limestones till about 220m. thick in total.

3. The Sub-Pelagonic zone is considered as a tectonic nappe pushed from E
to W upon Paleocene flysch, limited remnants of which are found in north Attica.
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010 Vilo Atelvig Znnhatoroyikd Zuvédpio tod Sheffield CAyyiiag) 1977.

** MISTARDIS, GAS. G. — (Géographer, reguler member de S.S. G.). Communication
presented in the VIIth International Speleological Congress, Sheffield (England) 1977 (Session
Sept. 13, section 2, Theme: Mountain Karst)
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However the tectonic structure of this area seems more complicated. The Young
Palaeozoic strata are not rarely covering the Mesozoic (calcareous chiefly) rocks.
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Fig. 1. Geotectonic complex of the mountainous North Attica.
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o#& They are also sensible differences in the series of strata in the various parts of the
\:».n
, ared.

_ 4. It is thus considered that we are in presence of a certain number of lesser
" structural units (Fig. 1), the following:

a) of Cithaeron, in NW

b) of Patera-Mandra, in SW

¢) of Dervenochoria, in the highland’s central part

d) of Parnes, in the east-central part

e) of Phelleus (Beletsi), in NE

Outside them, arround the eastern part of our area is occuring another unit, that
f) of Avlon-Acharnae, which is dipping under the complex of the units a-e.

Fig. 2 Valley of Gxannoula
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B ackgro un d In the middle: Platy Vouno (1160 m) smface A(p. 87 §17).
Foreground: Banal karstic forms. kad R Y i

Intermediate ground: The strong karstified[Armaj(left) — Tamilthi (right) "calcareous
mass: In the middle the wild canyon of Kleiston (p. 93, § 35) Fin theYabrupt wall of Arma
impressive megakarstic carvings.
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FIRST PART

THE FOSSILIZED PRE-ALPINE KARST

I. Beginning and evolution of the karstification

5. It is at about end Trias-early Jurassic that the area of north Attica-eastern
Megaris complex was emerged. On its surface were outcropping chiefly limestones,
less dolomites, schists, sandstones and certain other rocks. The non carbonate rocks
(chiefly Newpaleozoic) as less hard were in greater part easily destructed by the ero-
sion. As, thus, the underlying carbonate rocks were outcropping, the karstfied sur-
face was little by little considerably enlarged.

6. During the very long space of time between Lower Jurassic and the Ceno-
manian (Middle Cretaceous) sea transgression, in the greater part of the emerged
land, because of the erosion a very thick part of the strata was destructed.

Grace to this transgression the greater part of the Prealpine extend Karst
surface was fossilized by the deposit of marine sediments upon it. Thus we can
have an idea of the prevailing then in it epigean (superficial) chiefly forms
(dolines, lapiaz etc) and of the degree of their evolution.

II. Bauxite deposits

7. In periods when climatic conditions were favourable laterizations of ophio-
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Fig. 3. The southernmost part of Mt. Patera.
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lites took place from which resulted afterwards bauxite. In a great number of the
epigean karstic forms (dolines etc) of the fossilized surface (§ 6) are found bauxites.

Where the sediments covering this surface were washed up by the erosion, the
Prealpine karst is outcropping with in some places remnants of bauxite layers. It
is for instance the case in the central part of Mt. Patera at an altitude of c. 1000 m,

8. It is in the part of the Prealpine fossilized karstic surface extending in the
Patera- Mandra unit, chiefly in its southern section (Fig. 3,9), that bauxites are
found in great abundance. In the units of Devrenochoria, Parnes and Phelleus, the
known at least bauxite layers are not of great importance.

IITI. The non fossilized in Cenomanian karstic surface.

9. In the non fossilized by the Cenomanian sea transgression parts of the

Fig. 4. The canyon of Kleiston

In the background the Platy Vouno karstified surface A (p. 87, §17)
In the foreground the southern end of the canyon.
In the indermediate the upper part of the canyon.
Left: Arma (867 m): Over ancient karstified surface. Calcareous wall with impressive mega-
karstic carvings. Terraceform calcareous surface,
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Prealpine surface, the karstic erosion continued. Thus, the thickness of the carbo-
nate rocks decreased further enough notably. At the Upper Senonian the sea covered
the Prealpine surface in the Parnes unit. The bauxite layers are there ovelaid by
conglomerates, upon which are found marine sediments, considered as of Mae-
strichtian the more probably age, which had fossilized the Prealpine surface in this
unit.

IV. Influences of the Alpine tectonization.

10. Because of the intense tectonization during chiefly the main phases of the
Alpine orogenesis, the various parts of the Prealpine fossilized surface are found in
various altitudes, thus, for instance, in the central part of Mt. Patera till c. 1000m,
while in its southern part at lower altitudes and probably also enough lower of the
level O, They are also presenting mostly great inclinations.

The hypogean chiefly kasrtic forms rarely are presenting very notable defor-
mations by the tectonization and very great alterations by the erosion.

SECOND PART

THE POST-ALPINE KARST
SINCE THE ISOLATION OF THE NORTHATTIC HIGHLAND

I. The emergence and uplift of the land.

11. After the Pyrenean phase of the Alpine orogenesis in Upper Eocene our
area began to emerge. A new cycle of erosion starts. The washing of the non hard
Youngpaleozoic rocks and of the Paleocene -Lower Eocene flysch, conducted to
the development of a very accused uneven surface.

The Savic phase of the Alpine orogenesis, at about the end of the Oligocene
does not seem to had ekercised an important influence in North Attica.

12. During the long period between Upper Eocene and the middle of Miocene,
because of the erosion of great parts of the impermeable Youngpaleozoic strata
and the flysch, the calcareous surfaces gained greatly in extension.

Ground karstic erosion, favoured by the uplift of the area had enough advanced
in depth. Important hypogean karstic nets of galleries, halls etc were developed,
which little by little were connected during various phases with relics of prealpine
ones of those not strongly alterated.

13. On the surface, the karstic erosion had successively creating various epi-
gean forms (dolines etc), alterating-destructing them later and creating new ones.
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Thus, the surface was lowering and the calcareous masses became less and less
thick.

An exact datation of this ancient surface is now not possible owing to the lack
of fossiliferous sediments upon it etc.

14. Because of the later tectonization, the various parts of this post-alpine very
important ancient surface are found now to notable different altitudes, mostly be-
tween 800 and 1200 m.

II. Important remnants of the surface A.

15. It is on Mt. Parnes that are found the more important traces of this more
ancient surface (A), evidently very greatly alterated by the erosion.

The actual epigean forms are dating from more recent ages, very numerous of
them from Quaternary.

16. The central highest ridge of Karabola (1411 m) and Ornio (1365 m), in
Parnes, enough karstified (Groupges etc) is the more probable a remnant of this
surface very greatly alterated by tectonization and erosion. Perhaps also the narrow
ridge of Mt. Cithaeron (1409 m) presenting not great differences of altitudes in its
central part is another relic of the surface A.

17. But, the more well conserved and more extensive remnants of this surface
rich in epigean recent karstic forms (dolines etc) of various types and sizes, and in
various stages of evolution are found around the highest central part of Parnes at
altitudes mostly 950-1100 m.

The more important of them are those of:

a) Plati Vouno (alt. 1000-1160 m) close southwest of the highest part, with well
developed epigean karstic forms chiefly dolines (Fig. 2, 4).

b) Keramidi-Koumbula (alt. 900-985 m) southwards of the precedent, not welj
conserved.

¢} Kyras-Ancient Sanatorium (alt. 1000-1145 m) southward of the highest
part of the mountain.

d) Mavrovuni-Flamburo (alt. c. 1000-1081 m.) ENE of the precendent. By the
deep very narrow valley of Theriza is subdivised in tow halves.

e) Xerovuni (alt. 1000-1121 m) northeastwards of the precedent, limited ex-
tensive.

f) Mola-Dendra-Ntrey (alt. c. 950-1100 m) close, northwards of the Karabola-
Ornio highest part of the mountain. It is rich in epigean karstic forms, chiefly dolines
less in greater pits (Lakka Leventi etc). The very abrupt slope of the Karabola-Ornio
highest ridge towards this extensive plateau is attesting in favour that the difference
in altitudes of 300-400 m is due to the tectonization.
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IXI. Other ancient surfaces.

18. Eastwards of the Mola-Déndra-Ntrey high plateau is extending a lower
one (alt. ¢. 700-820 m), that of Ntriza with certain important karstic forms, under-
ground (Trypa Ntaveli) and surficial (Lakka Tsaoussi). In the lowest part (alt.c,
650 m) is found an important sink-hole (Vythisma).

Northwards of the Mola-Dendra-Ntrey plateau is extending another lower
one (alt. c. 680-800m) that of Patima-Saloniki, epigean karstification of which is
less developed.

Southwestwards of it beyond the narrow deep valley of Mpatheza the ancient
surface is more accidented (alt. ¢. 650-900 m) extending till Klimenti-Lentriza with
certain important epigean and underground karstic forms (Megali Lakka, Spilia
Mastora etc).

19. It is difficult to date these ancient, northward and westwards of the main
part of Parnes karstified surfaces. They could belong either to a less ancient
sur_face (B), or the surface A, the difference in altitude due to the tectonization,

20. Tt is also the case for the enough extended ancient karstified surface between
Parnes and the polje of Dervenochoria, in which altitudes of the ridges increasing
from south to north are mostly till c. 700-900 m (Katsulieri 690 m, Gurisi-Kasum-
bi 880 m, Kutrulieza 865 m etc).

It is likewise for the eastwards of Cithaeron less karstified (chiefly dolines)
surfaces of Lestori-Lukisthi-Pastra (alt. mostly 800-1000 m) but here rather pro-
bable to the ancient surface A, at least the highest part of Pastra.

21. In the northern part of Mt. Patera known as Makronoros the karstified
high surface of Koliahoudo-Imadi alt. 900-950 m, with little dolines and the east-
ward little lower (alt. 750-850 m) very elongated karstified surface with numerous
little dolines the bottom of which is covered by Quaternary deposits and are present-
i’hg an advanced evolution, belong perhaps to the surface B.

22. As concerns the karstified highest surface in the central part of Mt. Patera
(alt. c. 1000-1050 m) on which limited bauxite remnants (Geol. map 1 : 50000 Ery-
trae sheet) and little dolines in the bottom of which Quaternary-deposits little thick
and presenting an advanced evolution belongs probably, at least partly, to a de-
fossilized prealpine surface renewed at the period of the post-alpine surface A
of which became a part (Fig. 10).

23. The more lower, very uneven and notably karstified with some little
canyons enough impressive (Dardeza a.0.) though moderately deep, as also two
longer canyonform narrow valleys those of Sarantapotamos and Kato Palaeochori-
ticos) and altitudes of which are 400-600 m belongs perhaps to a more recent
surface (C).
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IV. The dating of these Post-Alpine ancient karstified surfaces.

24. Because of the lack of fossiliferous deposits upon these surfaces is not
possible, at least now, to date them yet approximately.

Owing to that lacustrine deposits in the Upper Cephissos basin are considered
as of an Helvetian age, above ancient karstified surfaces could be considered as pro-
bably of Middie Miocene age, at least A and B, and of Upper Miocene the C.

25. Certain of them belong perhaps to a Pre-alpine karstified surface defossi-

lized by the erosion as is the case the more probable for that on the highest part of
Mt. Patera (§ 22).

Fig. 5. Ancient Phyli area

Background: in the middle the characteristic table on which the ruins of an ancient
greek important castle.

Foreground: rough banalforms lapiaz field.
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THIRD PART

EVOLUTION OF THE KARST AFTER THE ISOLATION
OF THE NORTHATTIC HIGHLAND

I. Tectonization-Uplift.

26. It is during the period of the Styrian phases of the Alpine orogenesis (Mid-
dle Miocene) that, because of intense faultings and important vertical etc displa-
cements of the pieces was isolated as a horstlike relief the actual mountainous north
Attica.

Eastwards of it was formed then a lower plateaulike region, the Diacria, north-
ward the important Southboetian basin, west-northwest the basin of Alcyonides,
westward the istmus (now)-basin of Megaris, southward the bas in of Eleusis and
southeastward that of Athens.

27. Tt is difficult to place the formation of the surface A before the first Styrian
phase or little after it, propably dates from before the second Styrian phase.

28. As consequence of the foldings and feultings were disjunctions, various
deformations etc. in the hypogean karstic nets (galleries etc) as also later verious .
readaptations between them. ;

As consequence of the isolation-uplift was an advance deeper of the hypogean
karstification and the epi-hypogean (canyons etc), as also the little by little formation
of the actual valleys etc.

Thus, since the Uppermost Miocene the mountainous North Attica begins to
acquire the great lines of its actual relief.

II. The important karstic basins (poljes).

29, In the mountainous North Attica are found two enough important karstic
basins, this of Dervenochoria in the highland between Parnes and Pastra and that
of QOenoe between Pastra and Patera,

Both are of about the same extent (c. little more than 50 km?2), but they are pre-
senting many differences in geologic and morphologic point of view.

The first, long of about 15 km (E-W) with mean wide c. 4 km is a plateau basin
at an altitude of more than 500 m. The second, long of about 14 km (E-W) and
wide till ¢. 4 km is a deep basin at an altitude of less than 400 m.

30. Are not known surely the dates of the begining of development of these
poljes and of the various phases of evolution of them. As concerns the process in
evolution of these karstic basins and the characteristic geomorphological features
of them are to be noted the followings:
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Polje of Dervenochoria.

31. This karstic basin is created chiefly by the erosion of the Mesozoic calca-
reous strata of the vault of an anticline. Thus at the bottom of the polje are occuring
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Fig. 6. Area of Oenoe - Os. Meletios basin
(between Mt, Pastra and northeastern Mt. Patera).
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the Young-Paleozoic impermeable tocks, covered nowin great part by Pleistocene

chiefly deposits.

The borders of the polje, except in west where Young-paleozoic rocks (argilla-
ceous shales and sandstones alternating with graywackes, conglomerates etc), occur
are consisting of calcareous strata dipping, those of the north border towards N
and those of the southern to S. They are very alterated, in certain places yet covered
by very recent deposits. In this polje in very advanced evolution few calcareous low
hills are arising from the pleistocene deposits of its bottom (hums). More than once
probably lake in the past now is drained undergroundly; an important sink-hole
(katavothra) is found on the base of the north border.

Polje of Oenoe.

33. This karstic basin Is created by the erosion in a syncline. It was probably
more than once lake in the past. Now the rainwaters, at least mostly, are drained by
the very narrow valley of Sarantapotamos (to wards the basin of Eleusis).

The north border forms the important calcareous ridge of Pastra (1015 m).
However on its lower part are occuring enough extented Young-Paleozoic rocks (ar-
gillaceous shales and sandstones alternating with graywakes, conglomerates etc).
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On the contrary of the north, the south border is not high and abrupt. (calca-
reous heights). One enough important and two very little hums are found near the

village of Oenoe (Fig 6\

III. The canyons and canyonlike valleys.

34. As consequence of the little by little very notable uplift of the mountainous
North Attica the valleys became many parts very deep.

Where the ground into which advanced the deepening of the valleys was calca-
reous, they acquired there a canyon or canyonlike shape. Thus the valleys present
mostly an alternation of calcareous canyons or canyonlike shape forms where tra-
verse calcareous masses and other shapes, mostly like a V where traverse non cal-

careous rocks.
The calcareous canyons are the more impressive karstic forms (epi-hypogean)

in the mountainous North Attica.
35. The more impressive and more long (c. 2,5 km.) is that of Kleiston of the
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Fig. 8. Middle Mavrorema region (north-westernmost part of Parnes)
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river Giannula valley in the southwestern part of Parnes separating the Tamilthi
(alt. 899 m) from the extremely impressive Arma (alt. 867 m).

This canyon of an impressive wild grandness begins at Messonykti and ends
below the Kleiston convent. In its northern part near the conf luence of Kampera
valley is found the important cavern of Pan (Fig. 7). Because of the very notably
difference between the beginning and the end of it in many places are found little
waterfalls. Southwards of the Kleiston canyon, between Katsoulieri (691 m) - Skaliza
and Evraeopetra (558m) the Giannula river valley presents a canyonlike (calcareous)
shape long also of c. 2,5 km.

36. An alternation of little calcareous canyons or canyonlike shapes parts in a
valley is presenting that of Mavroremma northeast of Parnes in its lower section
between Hag. Marina and Hag. Paraskevi and the lower also part of its tributary
Vountimoremma (Fig. 8).

37. A characteristic canyon in shape of a meander was developed in the middle

Fig. 9. Southernmost part of Mt. Patera.
The left part consists of Upper Cretaceous limestones.

The right part of Upper Triassic calcareous rocks. In it fossilized prealpine Karstic surface
with abundaut bauxites. (p. 85, § 8).

94

WYnoiakA BiBAIoBrAkn OedppaocTog - TuAua Mewloyiag. A.MN.0.



part of the Charadros river valley between Makrychorapho (alt.c. 600 m) and the
western border of the little plain of Aphidnae (alt. c. 350 m).

38. Enough impressive is the little calcareous canyon of Dardeza in the south-
eastern part of the Pateras range which near Villiari joins the Skylorrema valley.

More impressive is the calcareous canyon of Meletakin the southwestern part
of the Pateras range at the exit of the Koulouriotikos torrent to the plain of Mega-
ris. The upper part of this valley (Zoireza) is rather of a canyonlike type (Fig. 3).

39. The more long canyonlike valleys (more than 5 km) are those of Kokkinos
(red) river in some maps, Sarantapotamos in others, and of the Paleochoritikos in
some maps, Sarantapotamos in others (tributaries one to the other) in their middle
sections developed into the lower karstic surface area (§ 23) between the Derveno-
choria highland and the Pateras mountain range.

40. It is chiefly in calcareous masses of Middle-Upper Triassic limestones and
dolomitic limestones white to white-gray, massive to thick-bedded and strongly
jointed, that the calcareous canyon and canyonlike karstic forms are developed in
the mountainous North Attica.

FOURTH PART

INFLUENCES ON THE EVOLUTION OF THE POSTALPINE KARST
OF THE MOUNTAINOUS NORTH ATTICA

I. Influences of landmovements.

4]. The Aegean plate deformations in the zone between the main mass of
it and the outer arc were enough marked since the end of the Miocene (Neotectonic
period). In the mountainous North Attica situated in this zone, influences of certain
of them should be evidently notable on the hypogean karstification of it.

Thus, the compression tectonic deformations, as provoking uplifts, were fa-
vouring the advance of the karstic erosion in depth. They favoured also the deepe-
ning of the valleys and thus the formations of canyons and canyonlike shapes where
calcareous rocks were encouniered.

I1. Influences from base levels variations.

42, The deeper parts of the tectonic basins surrounding the mountainous North
Attica (§ 26) in their deeper parts were covered by continental, in great part lacu-
strine, deposits little by little. In the basin of Upper Cephissos the older of them are
considered as of an Helvetian age, in the others are known only more recent.

These sediments present various inclinations, greater chiefly the older of them.
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The changes of the bottom level in these basins, because of the above mentioned
sedimentation and by the Neotectonic dislocations etc, were not without notable
influences upon the hypogean karstification in the mountainous North Attica.

43. Thus, for instance, could be cleared up the hypogean watersheds in the
western part of our area between Mt Pastra, western limits of the Oenoe polje, Hag.
Sotira (of Mandra), Hag. Trias of Mt. Pateras, western limits of Mavron Oros and
Villia, for the hypogean drainage (ground water is moving towards the Alcyonides
sea) are different from those of the epigean (surface streams are moving towards ths
Eleusis gulf.

ITI. Influences of climate fluctuations.

44. Climate fluctuations had naturally affected notably the evolution so much

Fig. 10. Mt. Patera (from W.)

1.— Remnants of the karstified surface A. In the middle the highest summit Elatos (1130 m.)
near which the defossilized prealpine karstic surface (p.85 § 7 and p. 88 §22) with rem-
nants of bauxites. :

2.— Megakarstic wall with impressive carvings.

3.— Lower eastern part of the Megaris plain.
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of the epigean, as also of the hypogean karstic forms, provoking alternations of
intense activities and inertnesses in the karstification.

45. From the fossilized faunas species (Pikermian etc) from the Messinian till
Middle Quaternary in neighbouring regions, as also from the study of certain li-
thologic formations and certain edaphologic researches in them we have an idea of
the climate fluctuations in North Attica and neighbouring areas. From certain gla-
cial and periglacial traces-formations in eastern Sterea Hellas also for the Middle
and Upper Quaternary.

During the Quaternary predomine alternatives of colder and warmer climates.
From Messinian to the end of Pliocene alternatives of dryer and wetter climates.

46. Alternatives of wetter and dryer climates influenced notabley so much the
epigean karstic forms evolution, as also that of the hypogean, while alternatives of
colder and warmer climate chiefly the epigean.

In the mountainous North Attica the evolution of the Post-Alpine karst was
influenced chiefly from the alternatives of wetter and dryer climate.

IV. Influences of sea Irevel fluctuations.

47. Perhaps in Astian (Upper Pliocene) the sea had enough approached the
western part of North Attica, but sure traces are not known. As concerns the Tyrrhe-
nian sea transgression, traces were found in abundance in the neighbouring SW
Perachora peninsula-eastern Corinthia. It is not possible however, now at least, to
attest if influences of sea level fluctuations are sensible yet in the westernmost part
of the mountainous North Attica.

SOME FINAL REMARKS

Character of the karst.

48. The karst of the mountainous North Attica, developed in a calcareous
mostly mass, thick till probably c. 900 m is more or less continuous, not interrup-
ted but by comparatively limited outcrops of Young-Paleozoic, chiefly impermeable
rocks. ' .
It is more evoluted in some sectors etc of the area and less in others.

49. The spatial differentiations which is presenting are to be attributed chiefly to:

a) the from long ago, or from short ago washing of the impermeable (chiefly
Paleozoic) rocks overlaying the limestones.

b) the various kinds of limestones (massive, thick or thin bedded, strongly or
not strongly jointed), dolomitic limestones and dolomites.

Thus for instance, karstification is more developed where are prevaling the
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Middle Triasic calcareous rocks, moderately where Turonian or Upper Triasic and
less where Cenomanian or Lower Triasic.

50. In general, the karst of the mountainous North Attica can be considered
as a merokarst.

Rarely, localy, as for instance in the area of Devrvenochoria where the karsti-
fication had advanced largely till the underlying the calcareous rocks impermeable
Young-Paleozoic strata, presents an aspect of a rather holokarst in which a polje
with hums and borders very evoluted.

The mountainous North Attica a very proper field for karstic researches.

51. From that is exposed becomes evident that the mountainous North Attica
an area of about 1200 km?2, consisting chiefly of limestones, dolomitic limestones
and dolomites of various kinds as concerns permeability, and comparatively limited
of impermeable rocks, and presenting on the other hand a very complicated structu-
re, is a very proper field for researches so much on Prealpine karsts, as also on
the phases etc. of evolution of Postalpine Mediterranean karsts in the Inner zones
of the Dinaro — Hellenic arc, in a belt where we are in presence of alternations

of extension and compression tectonic deformations of the Aegean lithostratigra-
phic plate.

MEPIAHYH
Eicayoyn.

‘H dpewvr] B. "Attikn (Ow. péypr 1411 p.) eivar éva mokl gvtunmoiakd doPe-
otorbikd (xapaotikd) torio kai Oewpeitar 611, yemtexToviKa dvikel otnyv “Ymo-
nehayovikn Zavn. ITibavotepa Spwg elvar nhdyio mapariayn adtfig fj yewtekto-
vikd ToALoOVBeTo (complex), drotelovpevo and 6 povadsg (units) tig £&fjg: Kibat-
pavixfic, IMotépa-Mavdpag, AepBevoywpimv, ITapvnbag, Perréng xal AdAdvag-
*Ayapviv (Eik. 1).

To arorbopévo Ilpoarmikd dofzotorbikd tomio.

1. "H é&pyn tfic xapotonoithoewng tonobeteitar 10 1€hog 108 Tpradikod —
apy1 tob Tovpaocikod, §tav EEapOnke & ydpog, otov Omolo Ppiokdtave i omnpe-
pvn B. "Attikn.

Koatd 10 moAd peydro ypovikd didotnua péxpt 100 Kevopaviov (Meosokpnti-
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duco), f6tav 6 ydpog abTdg KahdPONKe Katd 10 peyarltepo mibavds uéPog Tov
and 1 0dAacca, ToAd GE€droyo mayog TV doPeotorbikdy cTpopdtov drafphd-
Omnxke.

2. "Erol oty KapoTikt) Dyinedogldn Emiedvela, Tov [E TOV TpOTo adbtd dia-
nope®inke, Loywm td@v KAMpaTIik®V cuvOnkdv, Tod gmKpotovoayv ¢TIV Tdte mEPLO-
30, 1¢ d@eloAibikd meTphpatae, ToL Bpiokdviovoav cE didpopa pEpn adtiig, Lro-
oTNKave Aatepitioor, of cuvéyela tiic 6molag mpoxvyave otadiaxd Pwbites.
*And adrobg nhnpwdnkave moivapiBua kapotikd Eykotha (Soiiveg khm.) kal ku-
plog oty povada IMatépa-Mavdpag (Eik. 3, 9).

3. M¢ 1rv Kevopdvio Bordooia Enikiuon, 10 peyaAltepo népog i KapoTikig
gxeivng émeaveiag pg tovg Pwéiteg tng droiiBhbnke dno tig Bahdooieg dnobéoseis.
Yra tpufpate adtiig, mob d&v bmootikave émikivon, 1| kapotomoinon é€axohov-
onoe.

4. Kata tiv " AAmIKT 0poyEvest AdyY® TTUXMGE®Y, HeTanT®oe®Y KAT. T [Ipoai-
KT KapoTomonuévn Poéitopopa émedaveio dtoondotnke Kol td drokoppéva
tunpate advtiig Bpiokoviol onuepa o€ didpopa Byn kol g dtapopetikes KAIOELC.

¢ pepka anueio, énwg otd ynAotepo tufua 1o Bovvod Matépa, nepinov
1.000 p. mévew arnd ) Bdracoa, Exovps Loye Safphocwg Epodvion tfig drnoitfw-
pévng Ilpooimikfic kaporomoimuévng &mi@dveiag pe dacwoldpsva mave o adth
reiyava Bolirdv (Eik. 10).

‘H perétn Spwg 1fig mpoaimikiic €miedvelag, kupiog tdv Eniyeiov popedv
(doAvdv KAT.) GAAG kGmoTe Kal pepkd®V Em-Omdyerwy, elval ebkoAn GTd TOALE-
ptBua Aatopeia Poitdv, dvokordtepn Sumg oxetikd kal otig: DTOYELEg OTOES
EKLETAAAEVTEWG,.

To Metaimikd doPeotoriBukd tomio (kapat) péxpr tiig Gropovdicews tiig oper-
viig B. *Attikfic.

1. Me v kata 10 "Avaotepo "Hokawvo EEapon tod yaopov,.c1oy. oroio Ppi-
oxetal 1 B. "Attikt], apyilet véog KOKAOG KUPGTOMOLNGENG. B

Kata 10 peydro ypovikd didotnua péypt tob ‘EABétiov mepimov, Adyw tfig
gniyerog JaPphoems StopopeOONKE LG LOPAKTPLOTIKT Emldvela (A). "And v
ondyero EEarhov dibPpwon, f Onoia Grd Ty KMpak®Tn onuaviiknl Eapon mwpo-
yopnoe modb of Pdbog, Srapopeddnkav d€idloye Onedapikd kKopoTikd dikTva
and otoég, Buidpovg KAT. '

2. Zav cvvénela 1dv teEKTOVIK®OV EMdpacenv | Taild Ekelvh KapoTomotnpévn
Empavela oyetikiic kuping émnedwoswg (A), doppnydnke xal tepoyicTnke.
Ta tepayiopéva tpipata avtfic Bpickovral ohuepa ot Sidpopa Byn. Td of pe-
yarvtepa By Alya Aelyava tng cvvavtipe chuepa 610 ynidtepo pépog tiig [Tap-
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vnlag ot payn Koapaprndra (Ckpodmeg kin.) — "Opvio, kabdc xai 610 ynAdte-
po pépog tod Kibuipdva.

Ta nepiocdrepa Spmg kol mo afidloya Bpickovral onuepa o Oyn petafv
950-1150 pérpov yopw and 10 yniotepo pépoc tfic Hapvnbag (ITratdPovvo
(Eik. 2, 4), Mdhrac, Zepofolivi, ®raumovpov - MavpoBovvt - Kepauidt - Kovunov-
Aa). Bpioxovrar éniong otd yniotepa onuelo ol Iatépa ("Eratov,Makpb 8povg)
Kai avatodka 108 Kibaipdva oty Ildotpa - Aectopr (Eix. 10).

3. Aglyava molldg KOPOTOMOUUEVNC £medvelag EMnedOoews ouvavtipe
kat o€ Byn peta&d 700-800 pétpov Bopeia tfic IMapvnbag (Apilag, Taroviki-TTatn-
patog) kai dutikd abtfic (mépa and 10 dpyaio ppovplo MUATC). “Yrdpyouv éni-
ong kal otov [Matépa. Aév drnokieietal, Gpketd G odtd, vd elval TUANOTO VEQD-
1EpNG Emedavelag oyetikiic Emneddosang (B).

Ze axdpa vewtepn Emwpdvere oyetikfic émnedhoswg (IN) 6&v amoxieigtal
v’ avikel i netadd Hotépa kai 1ol dyinedov AgpPevoywpionv Eviova kKapotonoin-
pévn (xvpiog doBectorBikd Qupdyyie Kol koidddeg Adpdelag, Zapaviandrapov,
Kokkivou kAm.) meproyt) (byduetpouv 400-600 p.)

4. Extdg ano kamown Emipdaveir ota ynidtepe onueia tob IMatépa, &nl g
onolag PeParwvovtar reiyavo Pwgitov moildtepne Mpoaimikfic érupdveiag, mou
gravepoaviotnke A0yYw dwufpiocewng, ol MetoAmikéc muAleg EMQOAVEES Kap-
otikfic Emnedhoeng A-I" givar mbavotata Niwkiag ‘EABEtiov (N A lowg Aiyo ma-
AdTEPNC).

‘EEéMEn tob Meralmikod kapot peta thv aropdveon tiig éperviic B Attikiig.

1. Mé& 16 oynpuatiopd tod "Abnvaikot Aexavonédiov, mov &yive kata 10 "EA-
Bétio kai apyotepa v Aekavoredinv tfic "Eievoivac,Meyapidag-"Alkvovidag kol
Notiofoiwtikol, kabwg kai tob pérprov Gyoug dbyinedoerdol tfg Awakpiag, dmo-
povbnke f dpeiviy B. "Attikn.

Zav ovvénein 1fig dnopovaoewe adtiic, Kabwg kal tfijg otadiakiic EEdpoewng
N OIOYel kapoTikn SLdfpwon mpoxmpnos oradiokd dpketd of Babog, mwg kal
1| ékPabovon tdv GoPectorifikdv Qaphyy®V Kol Yevikd tdv KolAddwv. And 1ol
*Avatdarov Mglokaivov — Gpyéc [igtokaivov (TTovtiov Pabpidoc) Exer kidhog
Srapopembel otig yevikeg abtiic ypappeg 7 dvayiven Sy tfic opewviic B. "Attikfic.

2. Zto pecoalo pépog tfic dpeiviic B. "Attikfic Exovv oynpoticdel dvo GELo-
hoyot oyetikd (AMyo mepiocdtepo tdv 50 teTP. YA KaBepld) KO.pOTIKES AEKAVEG
(poljes), ékeivn 1dv AgpPBevoywpiov (Oy. mave drnd 500 p.) dnd SuiPpwon doPe-
OTLTIKOV TETPOUGT®OV dvtikiivou kal 1 GAAN tfig Oivong (dvy. xdtw tdv 400 p.)
and dafpoon kuplog pn doBectitik®v netpopdtov cvykivosdols (Eix. 6).

3.’Ano 10d Katwtépov IMAewokaivov (ITovtiov) dpyilouvv v’ dmoktodv GE16-
hoyo oyetikd BaBog pepikic kolAddeg koi vo Siopopedvovial ol omovduidtepes
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dofeotitiki @dpayyeg (canyons), énog éxeiveg ota péupata avvobrag (Khet-
otdv) (Eik. 2, 4, 7), Mavpopépatog (Eik. 8), Zopavtandrtapov, Kokkivov kAm.

A0 Tig EMQAVELNKES KOPOTIKEG HOPYEC ol GoPectorfikol pikpOAlukKol
(dolines) apBovobv o molid &mimedocldn tpnuata, Kuping tdv ynidtepav tiig
TTapvnBag, 100 Hoatépo kaitfig Hdorpac-Kpanh, doedpov peyeddv kai toHnov
Kot o2 dudpopo otadia EEehibeme, dpketeg 0¢ Eyxyovv xai xatafobpa. Ol pe pé-
Tpiec dootdoslg Sumeg dafeotoibfikol Adkkol (uvalas) d&v glvatl ToArEc.

‘Enwdpacsig £ni thic £5shifswg 100 Metaknikod kaport,

1. Ol 1eKTOVIKEG TAPALOPEOTELS And cuuniécelg (compressions) kai and tev-
topote (detensions) otr) Covn tfic Alyaiag ABocaipikfic mhdkag, atnv Onoia
Bpioketor N B. "Attikn, émdpdoave d&iohoya otiv eEENEN 1fic KapoTomotnoeng
o’ abTnyv. :

"Etou of é€dposeig ot B. Attikn, wov wpokAnOnkav dnd cvumiéoelg govon-
cov oAU TNy o¢ Babog &néktaom Tfig KOPGTOTONCEMS KUl oYNUATIoTNKAY ET01
TOAL G&Lohoya bmodyela diktua Gmd otoég, Baldpovg kAn. kabag éniong kal £kPo-
Buvoseig thv doPectoMBikdy Qupayywv.

2. Ot petaforéc o010 Paoikd éninedo diwuPphoeme, moL dpeilovial kvpiwg
otV TANpwon tdv Pabivtepov pepdv tév yopm drd 1nv dpevn B. "Attikni Po-
funedwv and anobécelg (Apvaieg xAm), AL Emiong Kol OTIE TEKTOVIKES d10TAPd-
Eelg elyav dELOroyn &nidpacm, dwaitepa oy Indysia kapotonoinen xai é&ri
10V AoPectolOikdy Qapdyyov.

3. ITohv a&ioroyeg foav €niong xai of Emdpdoeig Gnd Tig KAPATIKEC dLoKL-
pavoeig. Ilepiocotepo onpaviikeg and altég Noav ol TPoEPYOUEVES ATd usr-aBo-
hEg amod Oypotepo kAipw, Omdte eiyaue Exitaon tfig émiyelog kal DTLOYELOE KAPOSTO-
nowoens ot Enpotepo, OmoTe eiyape peiwon adrtfig kal aviictpoga. Avydtepo
Sumg onupaviikés Noav ol Emdpdoelg Gno petaPoréc dnd yuypodtepo KAipa of
Beppotepo kol dvtiotpopa, Wdiaitepa arnv dndyelw KapoTonoinat.

4. Emdpdoeig and peraforic tfig otabung tfic Balaocog, told dEidroyol
oTic TapaKTIeg mEPLoyes tfic Mecoyeiov xotd 10 Tetaproyevéc, 8&v gaivetal vi
noav aiolntég, €xtdg povo otd dutikotepa Tfig dpeviic B. "Attikiic npdg tig
omoleg 1| Bdiacoa xatd 10 Tvpphvio Bplokdtave xovid tovg (xepodévnco Ie-
poymOpug KAT.)

Mepikég TehKES TAPOTNPTCELS.

1. To doBeotorbikd tomio tfig dpewviic B. "Attikfig eival oyedov cuveyec pi
dlakomtONEVO, Tapd ndvo And oteveg Awpideg N dnd didla oyxfuata &yt fktetopé-
VOV EUQUVICEOY TETPOUATOV, TOU 08V KOPGTOTOLODVIOL.
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‘O dEbhoyog ywpikdg dropopiouds, mov roponpeltal 6TV Kapotoroinom
aAAOD Evtovdtepog kol GAAoT GoBevéotepog kAm. Ogelieton kupiwg:

o) oto peyorltepo fj pikpdrepo yxpovikd didotnua arnd T dtafpocn TdV
brepkeipevov tdv dofectitik®v metpopdtov, tov d&v Kapotornoltobvial.

B) ot €idog 1o doPectorbBou, dorouitikod doPectdrifov kAm.

2. To doPectorBikd tomio 1iig dpeiviig B. "Attikiig elval 610 peyaAidtepd tov
népog apketd £Eghyuévo, cé daQopeTik0 Opwe Babpd of kdbe tufua adrod.
& uepikd 8¢ dnd avta meparnpeltol Heydin Gebovia dpLouEvov TOTOV KOPOTIK®V
Hop@@®V (SoALVDYV KAT.).

Movo tomikd, Smwc yia mapdderypa otnv meproyn Asgpfevoympimy, dmov T
OLaBpwon Exel mpoywpnoel LExpt TOV DTOKEIEVOV 1BV doBecTtoMBikdy meTpw-
HAT@V UT ODTOKELUEV®V. GE KUPGTOMOLINoN TETPOUATOY, mapovcidletol Ond tino
OAOKAPOT.

210 peyoAlbtepo pépog adtold elval dkoun pHepokdpaT.

3. Téhog, pmopotue va mobpe 8t 7 dpewvn B. "Attikn, éxtdoswg nepinov 1.200
T. YAM., drotedel medio morL mpdoPopo yid TOAAEG Epevveg kol peiéteg, moL Oa
avopépovtal 1600 oty Emgavelokn, 8co kol otnv Lrdyeln KaporTomoinom.

ATo tig Epeuveg kol peiéteg 88, moL dvapipovial o1V DrdYELR Kapotonoinon,
glvol £Ovonto,8tL Bonbeital i dtevkpivion @V ocuvBNKdv 1fig oTnAaioyevéseng o8
TEPLOYEG UE AmolMbBwpéves 1) Oyl xopotTikeg Empaveleg, Tob Olwg Ennpedotnkay
gvtove G4mO EMSPACELS TEKTOVIKEC.
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