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ABSTRAGT

The clay mineral abundance of shales and slates through geologic time, collected from
three island and five mainland outcrops of Greece, is studied in this paper. Their age extends
from Silurian to Oligocene. Microscopic examination and XRD analysis revealed the exi-
stence of discrete and interstratified clay minerals as are: Illite, chlorite, vermiculite, kaoli-
nite, smectite, mica/smectite, illite/smectite, chlorite/smectite and chlorite/vermiculite.
Generally, the older samples are richer in illite and very poor in kaolinite and mixed-layer
phases. Most shale samples present Kubler Index values between 2.0 and 3.7 meaning that
they have undergone late diagenesis. The rest, with values between 3.7 and 7.2, have under-
gone middle diagenesis. The slate and greenschist samples present K. I. values close to 2.0.

Key words: Shale, slates, greenschists, illite, chlorite, vermiculite, kaolinite,
smectite, interstratified minerals, Kubler Index, diagenesis, anchimetamorphism, Greece.

INTRODUCTION
The adjustment mechanisms of clastic weathering materials, which are
settled downwards in a depositional basin, have been well studied recently.
These mechanisms involve greatly mineralogical changes which depend on the
processes of diagenesis and anchimetamorphism. The boundary between them
is based upon mineralogical and textural criteria which do not always coincide.
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The modifications that affect the clay minerals usually occur at depths ex-
ceeding 2 km. The boundary between diagenesis and anchimetamorphism is
based on the sharpness (Weaver, 1960) or width (Kubler 1967) of the 10 A
illite peak. According to Weaver (1984) the boundary between late diagenesis
and anchimetamorphism is determined by temperatures 2500 to 280°C and
values of Kubler Index and Weaver Index 3.0 and 2.3 mm respectively.

The most characteristic diagenetic change in clayey sediments involves
the conversion of smectite to illite in the interstratified phase of illite/smectite
with increasing burial depth. During burial diagenesis a small amount of
chlorite rich in iron may be formed as a by-product of the smectite to illite
reaction. Reaction, mechanisms of illitization are considered as solid-state
(Bethke & Altanen, 1986) or dissolution-precipitation (Pollastro, 1985).
Smectites of various types can form from the alteration of a wide range of
minerals and rocks. Montmorillonite is abundant in the semiarid region of the
eastern Mediterranean where it is inherited mostly from carbonate rocks.

Micaceous material is dominant in all temperate soils. In shales and other
sedimentary rocks the micaceous component consists commonly of muscovite
and illite. Muscovite is most abundant in the silt fraction and illite and illite/
smectite in the clay fraction. In shales the coarse material is usually the 2M
polytype and in the fine illite the 1M-2Md polytypes. Conditions favorable for
the formation of pedogenic illite may have been extensive in the Paleozoic.
The most likely source material for the formation of pedogenic illite or mica
is K-feldspar or plagioclase.

Abundant chlorite is commonly generated during the late stages of dia-
genesis of shales with the simultaneous formation of slaty cleavage. The mixed-
layer phases of chlorite/smectite and chlorite/vermiculite, known with the
general term of corrensite (Weaver, 1989), may also formed during burial
diagenesis usually by stripping the interlayer hydroxy sheets from discrete
chlorite during weathering. In most cases it is difficult to collect a shale out-
crop sample in which the chlorite has not altered to chlorite/smectite or chlo-
rite/vermiculite. The presence of these interstratified phases is an indication of
mild climatic conditions in the source area. In shales more often chlorite occurs
with illite and in greenschists with muscovite-phengite. Chlorites are relatively
abundant in slates.

Vermiculites occur in variable amounts in most soils of temperate and
subtropical climates. They are almost always the alteration products of micao

10
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and chlorite. They commonly occur as interstratified with other phyllosilicate
minerals (mica/vermiculite, chlorite/vermiculite, illite/vermiculite etc).
Vermiculite can be found anywhere biotite is found.

Kaolinite is considered to have formed under humid tropical and sub-
tropical conditions. However, it has been shown that kaolinite can form in cool
temperate climates with moderate rainfall (100-200 ¢m). In addition to a large
water flux over a long period of time, to form thick kaolinite deposits, it is
necessary, to have a relatively smooth terrain and quiet tectonic conditions so
that chemical weathering can be more effective than erosion. Kaolinite
disappears from shales during deep burial. The depth and temperature at which
it disappears vary widely depending on the pH, chemistry, rock porosity and
permeability and time. Commonly, kaolinite does not exist at temperatures
in excess of 2000 C.

Weaver (1967) studying data of clay mineralogy of about 70,000 silts
and shales, found that from Tertiary to Precambrian montmorillonite and
kaolinite decrease significantly while chlorite and illite increase characteri-
stically.

The mechanisms of clay evolution during burial diagenesis differ accord-
ing to sediment permeability, lithology, fluid pressure and geothermal gradient.
Chamley (1989) believes that more important than geologic age are the
geothermal gradient and residence time of the burried sediments.

Tsirambides (1983) and Trontsios (1991) studied in their PhD theses
the mineral changes of sediments in relation to depth from drillings at
the deltas of Nestos and Evros respectively. The flysch of Pindos (Fytrolakis
and Mposkos, 1985), the marine and land molassic sediments of N. Greece
(Lalechos, 1986) and the sediments of Serbo-Macedonian and Rhodope
massifs (Chatzidimitriadis, 1990a,b) are some other relative works.

The variation of clay mineral constituents of some Greek shales and
slates in relation to geologic time is studied in this paper.

GEOLOGIC SETTING

Renz (1940) was the first who established the meaning of geotectonic
zone in the Greek territory. Each geotectonic zone includes areas with similar
petrographic and tectonic characteristics. Six of the areas studied belong geo-
tectonically to the Internal Hellenides and two to the External Hellenides
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(Fig. 1). The geologic and geotectonic evolution of the Internal zones was
studied by Kossmat (1924), Mercier (1966/73), Dimitrievic (1974), Kockel
et al. (1971), Kauffman et al. (1976), Chatzidimitriadis et al. (1985, 1990)
and Chatzidimitriadis (1990a,b).
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Fig. 1. Geographic and geotectonic sketch map of Greece showing the occurrence sites of
shales and slates studied (jx]). 1. Silurian-Devonian formations of Chios, 2. Carboniferous-
Permian formations of Lesbos, 3. Permian-Triasic formations of Eratira, 4. Permian-
Triassic formations of Crete, 5.Permian-Triassic formations of Makri, 6. Permian-Lower
Jurassic formations of Asvestochori, 7. Upper Jurassic formations of Neochorouda,
8. Oligocene formations of Langadas. EHz = External Hellenic zones, Pz = Pelagonian
zone, V - Az = Vardar - Axios zone, Sm = Serbo-Macedonian Massif, Rm = Rhodope
Massif, Ass = Autochthonous series of Svoula.

The essential difference between the Internal and External Hellenides
is the predominance of high grade metamorphic rocks in the first which extend
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from the Rhodope Massif in the east to Pelagonian zone in the west. The Alpine
sedimentation is negligible in the Internal Hellenides and very extensive in the
External Hellenides where the occurrence of high grade metamorphic rocks is
limited.

Chatzidimitriadis & Staikopoulos (1987) in a comparative geologically
and tectonically study of the Internal Hellenides confirmed that the
Vardar-Axios zone behaves as External because of the long time influence
of the Alpine orogenesis. The same authors accept that the Internal Hellenides
constituted a unique metamorphic suite before Upper Permian.

Recent studies concluded that west of the autochthonous series of Svoula
(Perirhodope zone), that is in the Vardar-Axios and Pelagonian zones, exist
metamorphic rocks of the almandine-amphibole facies with simultaneous
formation of isoclinal folds. These two events occurred during Neopaleozoic.
Later, Triassic to Jurassic sediments were deposited which were metamor-
phosed in the greenschist facies parallelly with the formation of isoclinal to
sub-isoclinal folds. These events are considered Upper Jurassic to Lower
Cretaceous (Kilias & Mountrakis, 1987). The next geologic evolution is
observed east of Svoula series in Serbo-Macedonian and Rhodope Massifs.
The bedrock of these two zones is composed of metamorphic rocks of the
middle almandine-amphibole facies with the simultaneous formation of
isoclinal and recumbent folds. During Upper Permian-Lower Jurassic clays,
sandstones and limestones are formed in marginal seas in the same area.
Durring Middle Jurassic a regional metamorphism of the greenschist facies of
the deep burried sediments and a retrograde metamorphism of the metawor-
phic and ophiolitic rocks with parallel formation of sub-isoclinal folds occurred
(Chatzidimitriadis, 1990a,b).

The lithologic and stratigraphic emplacement of our samples are shown
in the schematic geologic cross-sections of Figures 2 and 3.

METHODS

Twenty one samples were collected from three island and five mainland
outerops of Greece and were analyzed in detail using petrographic and X-ray
diffraction (XRD) techniques.

Thin sections of the rock samples were prepared for examination in trans-
mitted light. Prior to XRD analysis, the samples were ground and homogenized
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Fig. 2. Schematic geologic cross-sections and sample collection sites (jx]). a. Chios: TRs =
Carnian - Jurassic limestones and dolomites, TRm = Ladinian - Carnian light colored and
massive limestones, Q = Quarternary conglomerates, S-C = Silurian-~Carboniferous grey-
wackes with intercalations of conglomerates, shales and cherts, Mi-Pl = Upper Miocene-
Pliocene red clays and silts (modified from I.G.S.R., 1971).

. Lesbos: Pe = Peridodite, Sch = Late Paleozoic greenschists and metabasalts intercalated
with marbles, Pmr = Permian schists and marbles, Psch = Permian phyllites and meta-
sediments (modified from I.G.S.R., 1972).

c. Eratira: P - T = Permian - Triassic semi-metamorphic schists, T-J = Middle Triassic -
Lower Liassic limestones and dolomites (modified from I.G.M.E., 1982).

in an agate mortar and were separated into two size fractions (150-20 and
<20pum) by wet sieving and gravity accelaration. Subsequently, randomly and
parallelly oriented mounts were prepared for XRD analysis. All the parallelly
oriented mounts were reanalyzed following ethylene-glycolation to distinguish
the expandable mineral phases. XRD analysis was performed using a Philips
X-ray diffractometer with Ni-filtered, CuKa radiation. Semi-quantitative
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d. Crete: J - Ek = Jurassic - Eocene plattenkalk formations, Pe = Jurassic - Eocene plat-
tenkalk formations, Pe = Peridotite, F = Flysch, J - E = Jurassic - Eocene thick bedded
limestones and dolomites, Ti = Triassic laminated dolomites, P - Ti = Permian - Triassic
crystalline limestones with phyllites, Phq = Permian - Triassic phyllite-quartzite (modinfied
from I.G.S.R., 1977).

e. Makri: Mr = Permian - Triassic marbles, phyllites and conglomerates, Ph = Upper
Jurassic - Lower Cretaceous phyllites and schists, Sc. ab = amphibolitic - chloritic schists,
G = Metamorphozed and schisted gabbro-microgabbro, Em. mk = Middle Eocene marly,
thin-bedded limestones (modified from I.G.M.E., 1982).

estimates of the mineral abundances were made from the XRD data using the
methods of Johns et al. (1954), Schultz (1964) and Perry & Hower (1970).

The grade of diagenesis or metamorphism is estimated from a sequence
of 10 A peaks showing decrease in peak width at half height (Kubler Index)
according to Weaver (1984).

RESULTS

Petrography

The mega- and microscopic examination revealed that thirteen of the
samples studied are discrete sedimentary rocks and the rest eight metamorphic
rocks (Table 1). One arkose, three greywackes and nine medium to fine grained
shales consist the sedimentary formations. Five slates and three greenschists
constitute the metamorphic formations of the anchizone and epizone respecti-
vely. Precambrian and Lower Paleozoic shales have not been detected in the
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Fig. 3. Schematic geologic cross-sections and sample collection sites (]x]).

1. Pleistocene upper terrace system, 2. Upper Miocene - Pliocene terrestrial, marine and
brackish deposits, 3. Lower Oligocene molasse deposits, 4. Upper Jurassic conglomerates and
phyllites, 5. Upper Permian - Lower Jurassic partly serpentinized dunite-peridotite, 6.
Upper Permian-Lower Jurassic uralitized gabbro, 7. Upper Permian-Lower Jurassic gra-
phitic phyllites, sandstones and limestones, 8. Upper Carboniferous - Lower Permian green-
gneisses to greenschists, 9. Paleozoic ortho - and paragneisses (modified from Kockel &
Mollat, 1977). a. Langadas, b. Neochorouda, c. Asvestochori. Scale 1 : 50,000.

Greek territory (except of Chios-area). Probably they have been metamor-
phosed to paragneisses during burial metamorphism.
The microscopic examination of thin sections revealed the following :

Ch, = Poorly sorted. Quartz, feldspars, micas (biotite 4 muscovite),
chlorite, some opaques and rock fragments consist its constitu-
ents. Matrix >159%,. Feldspars >Rock fragments.
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TABLE 1

Petrographic information and age of the samples studied

Sample Petrographic description

Ch, Poorly sorted massive greywacke, grey-green colored with earthy luster
and concoidal fracture; 850 my.

Ch,, Chy Medium-grained shales, brown-yellow colored with earthy luster; cross-
laminated; 350 my.

Le,, Le, Medium-grained greenschists with silky luster; 310 my.

Les Fine-grained grey-green schist with silky luster; 310 my.

Er,, Ery Medium-grained slates, yellow-brown colored with silky luster; manganese
dendrites; 240 my.

CGry, Cr, Fine-grained hard slates, grey-black colored with silky luster ; 230 my.

Ma;, Ma, Medium-grained shales, brown-yellow colored with silky luster; parallelly
laminated; 220 my.

As,, As, Fine-grained shales, grey-black colored with dull luster; parallelly lami-
nated; 210 my.

As; Coarse-grained slate, brown-yellow colored with silky luster; 210 my.

Ne;, Ne,, Ney Medium-grained shales, yellow-brown colored with dull to silky luster;
parallelly laminated; manganese dendrites; 150 my.

La,, La, Poorly sorted massive greywackes, brown-yellow colored with earthy
luster; 30 my.

La; Poorly sorted massive arkose, brown-yellow colored with earthy luster;

30 my.

Ch,-Ch,-Ch, = Chios, Le;-Le,-Le; = Lesbos, Ery-Er, = Eratira Kozani, Cr;-Cr, = Crete,
Ma,-Ma, = Makri Alexandroupolis, As;-As,-As; = Asvestochori Thessaloniki, Ne-;Ne-,Ne,=
Neochorouda Thessaloniki, La,-La,-La; = Langadas.

Chy—Ch,

Le,

Le,

Le,

Medium-grained. Quartz, feldspars, micas, chlorite and other
clay minerals and some opaques are the main minerals. Predo-
minance of muscovite among micas.

Medinm-grained. Absence of quartz and feldspars. Actinolite
and chlorite + sericite occur in equal amounts. Some epidote,
pyroxene and opaque crystals.

Medium-grained. Absence of quartz. Actinolite, epidote, chlorite
and sericite predominate. Some plagioclase, K-feldspar and
opaque crystals.

Fine-grained. Quartz is the predominant phase. Absence of K-
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feldspar. Among phyllosilicates sericite predominates. Chlorite
and calcite are present in small amounts.

Er;-Er, = Medium-grained. Quartz, feldspars and micas are the predomi-
nant phases. Calcite is abundant in Er;, too. Sericite predomi-
nates among micas.

Cr;-Cr, = Fine-grained. Quartz, feldspars and micas (especially sericite)
are the predominant phases.

Ma;~Ma, = Medium-grained. Quartz, feldspars, micas and calcite are the
predominant phases.

As;~As, = Fine-grained. Quartz, feldspars, micas (mainly sericite) and
chlorite predominate.

As, = Coarse-grained. Quartz, feldspars, micas (mainly sericite) and
calcite are the main constituents.

Ne,—Ne,—

Ne, = Medium-grained. Quartz, feldspars, calcite, micas (mainly seri-
cite) and chlorite predominate.

La,—La, = Poorly sorted. Quartz, plagioclase, calcite, micas and vermicu-
lite are the main phases. Matrix >159%,.

La, = Poorly sorted. Quartz, feldspars (intensely sericitized), calcite,

micas and vermiculite predominate. Matrix <15%.

Further insight into the nature and abundance of the mineral constitu-
ents of the studied rock formations comes from consideration of XRD ana-
lysis.

X-ray mineralogy

The results of XRD analysis of the 250-20 and <20pm size fractions of
the samples studied are given in Table 2. Different minerals are concentrated
in different grain sizes. Quartz, K-feldspar, plagioclase, calcite, actinolite and
micas are concentrated in the coarser fraction. Fine grained muscovite (seri-
cite and/or illite), chlorite, vermiculite, kaolinite, smectite and the interstra-
tifications between them, predominate in the finer fraction. The interstrati-
fications detected are mica/ smectite, illite/smectite, chlorite/ smectite and
chlorite/vermiculite. The percentage of clay minerals increases with decreasing
grain size. However, chlorite is more abundant in the 250-20pm frac-
tion. The non-clay minerals generally decrease with decreasing grain size.
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TABLE 2
Mineralogical composition (%) of the samples analyzed
Sample Fraction (um) Q PI Or C Ac M S Ch V K
Chy 250—20 58 14 4 12 6 6
<20 43 28 & 17(4.6)* + 4 Sl k4
Ch, 250—20 52 22 19 42 5
<20 39 26 2:(5.4) + 6 5
Chy 250—20 43 24 18 9 6
<20 41 32 19(6.0) S 4 s
Le; 250—20 48 14 38
<20 &5 12(3.2) 43
Le, 250—20 25 13 27 13 22
<20 15 48 51 1422} 10
Le, 250—20 69 & 3 13 5 6
<20 69 4 3 16(2.2) 4 4
Er, 250—20 23 9 o 22 29 12
<20 32 10 6 20 21(2.2) =t 6 5
Er, 250 20 22 12 10 35 16 5
<20 32 14 13 28(2.2) 3= 9 4
Cry 250—20 78y 3 21
<20 68 4 28(2.0)  +
Cr, 250—20 41 9 9 23 12 6
<20 35 12 12 25(4.4) 12 &
Ma, 250 20 24 14 3 29 15 6 9
<20 26 8 4 39 10(2.2) 6 7
Ma, 250 20 17 3 63 8 9
<20 1 74 2.2 4 8
As; 250 20 38 18 6 16 11 14
<20 42 17 6 20(2.4) 8 7
As, 250—20 M 22 43 13 13 8
<20 33 25 4 19(2.2) 8 6
Asy 250—20 48 7 & 19 g 8 5
<20 43 6 & 2 13(3.2) 7 6
Ne, 250 20 19 4 3 50 9 9 6
<20 24 3 49 10(3.8) e 8 6
Ne, 250 20 19 4 3 39 10 19 6
<20 13 4 3 50 14(3.0) S U 6
Nes 250 20 17 & 3 43 9 18 6
<20 23 3 49 10(4.0) + 10 5
La, 250 20 22 19 i 28 14 8
<20 e M 24 17(14.0) 28 ¢
La, 250—20 44 12 6 49 12 7
<20 16 12 5 15 22(6.0) 18 12
Lag 250 20 49 26 4 16 15 7 6
<20 15 16 7 38 12(8.2) 6 6

Q = quartz, P1 = plagioclase, Or = orthoclase, C = calcite, Ac = actinolite, M = mica (bio-
tite + muscovite + sericite + illite + M/S + I/S), S = smectite, Ch = chlorite (+ Ch/S +
Ch/V), V = vermiculite, K = kaolinite.

( )* Kubler Index, + = presence in minor amounts.
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The XRD qualitative and semi-quantitative data are in high agreement with
those from the microscopic analysis.

The Kubler Index of most of the metamorphic samples has values close
to 2.0 mm. Most shale samples present K.I. values between 2.0 and 3.7 mm
meaning that they have undergone late diagenesis. The rest, with values
between 3.7 and 7.2 mm (Chios, Neochorouda and Langadas), have undergone
middle diagenesis.

Figure 4 shows the relative abundances of the major groups of clay
minerals in Phanerozoic mudrocks (generalized from Wealver, 1967). Our
data are in good agreement with the mineral curves from ancient to the present,
taking into account that in the illite abundances the mixed-layer mica/sme-
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Fig. 4. Relative abundances of the major groups of clay minerals in Phanerozoic mudrocks
(generalized from Weaver, 1967).

@ Clay percentages in the modern ocean (Griffin et al., 1968).
A Clay percentages in Miocene siltstones of North Aegean (Tsirambides, 1983).

A Clay percentages in Upper Eocene claystones of North Aegean (Ttrontsios, 1991).
® A M Clay percentages in this work.

E = expanded clays, I = illite, C = chlorite, K = kaolinite.
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ctite and illite/smectite abundances and in the chlorite abundances the mixed
layer of chlorite/smectite and chlorite/vermiculite abundances are included
respectively. The clay mineral abundances of Miocene siltstones (Tsirambides,
1983) and Upper Eocene claystones (Trontsios, 1991) of North Aegean, as
well as of modern ocean (Griffin et al., 1968) sediments are shown in the
same Figure.

CONCLUSIONS

The presence of vermiculite is closely related to the micas and chlorite
with which it shows lattice and genetic similarities. The distinguished mixed-
layer phases of chlorite/ vermiculite and chlorite/smectite may be considered
degradation products of discrete chlorite. They were probably formed by
weathering involving partial removal of hydroxide interlayers from chlorite.

The absence of expanded or mixed-layer phases from some samples
(commonly the older) is evidently due to burial diagenetic processes. The great
pressure of the overlain strata, together with the high temperature and fluid
chemistry contributed to the better lattice form of the clay minerals with the
predominance of chlorite and illite. Indeed the percentage of chlorite and
sericite (counterpart of illite) appears increasing with increasing grade of
diagenesis and especially with increasing metamorphism. The high abundance
of chlorite in some shale samples of younger age is due to its higher percen-
tage in the weathered drainage areas or may be the result of diagenetic pro-
cesses.

The older samples are richer in illite and very poor in kaolinite. However,
the abundance of kaolinite remains low even in the younger samples. This may
be due to the unfavorable physicochemical conditions in the depositional en-
vironments or to the prevalence of dry and hot climate during the deposition
of the weathering materials or to their rapid deposition Troger (1969)
suggests that the low percentage of kaolinite in marine sediments may due to
its trap in the coastal marshes and near-shore areas. The kaolinite distribution
in such areas is controlled by strong marine currents and rising sea level.
Another reason of low kaolinite content in most of our samples is the high
carbonate content of the adjacent parent rocks, which is the result of shallow
marine sedimentation in older geologic times.

Hydrothermal alteration of parent rocks is missing from all eight areas
studied. The organic content, especially in the younger less indurated samples,
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is negligible. This fact means that the sedimentation took place in high Eh
environments.

Diagenetic mineral islands inside slates and phyllites are very common. In
this case the carbonization of the organic material acts as insulator degrading
thus the P, T conditions during epizonic metamorphism. Permian — Trias-
sic clay formations rich in organics may be characterized as graphitic shales,
However, the absence of this index mineral from our rocks may mean epizonic
metamorphism (greenschist facies).
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HEPIAHYH

"AgBovia apyihikdv GpukTdv 6f GyroTonNhodg Kol dpyriikodg oyietorifovg @md
opropéveg meproyés tob "ElAnvikod ydpov 510 pécov 108 yemAioyikod ypovov

Zxomwbg: Ty épyacta adry) EEerdlovran Oprouéva Empaveioaxd meTpd-
pator amd voLeTindg xal frelpwtintg meployis g ‘EAddag pé Bdoy:

a. Thyv mworotind) xal mocotiky) Sapopomolnen TGV Gyl xal ul) dpuxTév
GUETATIXGY THY TETPOUATODY O GVUAIOVTAL XATH KOXXOUETPIND XALGLLY
xod HAuebor.

B. Tiv éxtiunon tol Pabpol Siayéveons xal dyyipetapbppnons mod Eyouvy
OmocTel adTa T& meTpdpata ki Ty Emidpacy QuaLKoNLIXEY TapaYbVTWY
%ol ToD Yewhoyuxod ypbvou.

Adaxtopixés SutpBic Exouv doyohnbel Aemtopepds pd Tic dpuxtoroyixdg
petatpomés inudtey ot oyéon pé o Pabog, dEetdlovrag Setypata yewtphoewy ot
3t w6y motapdv Néotov (Towpapmidng, 1983) xal "EBpov (Tedvrorog, 1991).
"Eniong, €idixég uehéreg &youv yiver yid w0 @Ay 7ic Iivdou (Purpordueng xal
Mnéoxog, 1985), t& Bardoora xal freipotind porasoixd ilhparta tig B. ‘EAdSag
(Aadeybe, 1986) xal ta iHuara g SepBo-MaxeSoviniig palag xal tHe ulag Tig
Podémme (Xatlndnuntpeiddng, 1990a,b).

Zxomdg THg Epyactag adtiic elvan f Entlunoy TV madatoxhpaTindy cuvByrdy
%4t dmd Tig bmoleg cuVEBNoaY ol dpuxTohoyinds LETATPOTEG XAl 6 GYNUATIOWLOG TEY
TETPWUATOY 7oL EEetdlovrar xal o ofuepa Pptaxovtan oy Emipdvela.

MéD oS o ZuanéyOnray clxoot v delyparo Sraqpopetindic Rhuntag dmd Tpeiq
voLeTieg xal Tévte AretpwTinds dupavices xal dvahdlnxav Aemropepdds meTpo-
Yexpuxd xal Grrvoypapind. ‘Erowpdotnray Aemrég Topds vk pixpooxomxdy Eétaay
rol pépy TAY Serypdrov xoviomorlnxay xar dpoyevormorfBnxay ot dydTivo Youdi xal
o7 ouvéyeLa Sy wploTnray ot 3o xhdopara (250-20 xat < 20 pixpd) pt xooxivian

Kol puyoxévrpion. Eiduind mapaoxsvdopatd tovg dutwoypaphlnxay of mepbraot-
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petpo xal Eyve mocoTiky) ExTiunoy TdY dpuxTdY cuoTaTXGY Toug. Téleg, Tpoadio-
plomyre 6 Babudg Srayéveong xal petapbppwens Ehwy Tédv derypdtov pd Baon Y
gpyactoa Tob Weaver (1984).

’Amoteréopatar ‘H paxpo- nal pixposromxnd) éEéracy dmoxdivde i 3¢-
xo Tl delypara elvan dpuy¥ npatoyevi) netpdparta xal T& dméhoima duTd HeTa-
poppwpéva. “Evag dondlne, Teelc yprovBdxes xal évvéa peobronxol péxpl Aentonox-
%ot oyLeToTnAoL droTeholy Tods ilnuaroyeveic aynuatiopols. ITévre dpyihxol ayLotéd-
MBot xal Tpelc mpaowosyLoToMBoL droTeholy Todg peTaopPWUEVOLS GYNUATLEWLOVG
e dyyrldvne xal Emlavng dvristorya. ‘O deixtng Kubler tév mepiosotépwy dety-
pdTwV peTapoppwuévey metpopdtoy Exel Tipés xovtd 610 2,0 mm. Td wepioc6-
tepa Selypata oyLoTomnAdy mapovstalovy Tipés deixtédv Kubler petald 2,0 xal 3,7
mm, yeyovdg wod anpatver étu Exouvy Smoctel HYmhol Babuod Suyévean. Ta dmoroima
Selypara pé it petakd 3,7 xal 7,2 mm Eyouv dmootel péoov Babuod Siayéveoy.
(Extdg tc Xiov). Zyreromnrot, MpoxduBeras xai Kdre IMedaofwindis fHhuiag dev
Eyouv évromiotel otiy BNy Emixpdreix. Ilpopavids Exouv pertapoppwlel ot
mapayvevstovg xata T Sukpxele Tig Bubioparoyevolc petapdppwans.

Avagpopetind dpuxta elvon cuyxevrpwuéva ot ddo xhdopata. Xohallag, xo-
Aobyol &otpror, Thaytbxhaate, &oBeotitye, dxtivéMbog xal pappapuyieg Emxpa-
Tobv 670 &Spopepéotepo hdopa. Zepuxitne. INETYg, yhwpltng, Beppixovdityg, xxo-
Awitng, opextitns, xal of EvdosTpwpatwpéves pacels puetakd adtéy Emikpatolv 670
Aemtopepéotepo xhdopa. ‘H cvppetoxd) Tév doyihixéy dpuxtdyv adfdver pé petwaon
o peyéoug TéV nbuxwy. *Amevavtiag, 6 yhwpltng elvar dpbovétepos, 6Td xhdopa
250-20 pexpd.

Svurmcpdopata: ‘H napovsta tod Beppixovrity oyeriletar otevd pue Todg
pappapuyles xal T6 yhwplty, dpuxtd wE T dmota wordlel yeveTind xal TASYHOUTINE.
Oi &vdostpwpatouéves paoelg yAwpity/BeppinovhiTyn xal yAwpltn/ouextity Bew-
polvran mpoibvra SmoPdbpiong auryols yrwplrn. Mibavée oynuarictnxay dro dmo-
cabpwon yhwpity.

‘H &movote Emextewbpevmy 7 Ev306Tp0patmuévmy @doewy drd nepd delype-
o (uvhBug T& Tedabrepa) mbavde dpzidetar ot Bubioparoyevels SayeveTineg Siep-
yaoteg “H Syl wieon 16y dmepxetpevev otpopdtov pall pe v SYmAy Oeppoxpa-
olo %ol T yqueeh oboTaey TAY xUKhoPopotvTeY Swhuudtwy elyav 6oy droTéleopa
Ty TApéoTepn Sbunon TEV dpythindy dpuxTdy pe EmixpdTnoy TV otalepdy ueAdv
yAwpitn %al ATy, ‘H dvodoyta Tob yhwpltn xal Tob oepixity (mavopotétumos Tod
IATn) adEdver pd adinon Tob Babuol Stayéveons xal xuptwg Tob Babuod petapdoe-
pwone. ‘H peydhn dpbovia yhwpity ot pepixods oyrotomiods vedrepng Mhulog
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bpetheton ot peyahdtepy ovpuetoyn Tov 6tic SiaBpodueves Aexdveg dmoppoiig 7 wro-
pel vo elvor dwotéheopa SuayeveTindy SiepyasLiy.

Térog, Swamiotdbnxe b1t Ta Tahawdrepne NAutog Setypoato elvat mAoustérepa
6t DAY xol ToAD Ty 68 xaohwity. ‘H delovia Suog ol xaohwity mopapéver
YN dxdun nol 6Td vewtepa Selypoata. AdTd pmopet va dgeidetar 6& Sucpevetc
puatxoymuixts cuvbijeg ota amobetina mepLBdAhovTa %) oty EmixpdTnon bypol xal
Oeppob xMpatog xata Th Sdpxe Tig amdbeang Tév GAidv drocdlpwang ¥ Térog
ot parydaie Toug amdlesy. “Eva d\ho altio Tob yapnhol mepieyopévov 6t xaohuvity
OTG TEPLOGOTEPL ATt To Setypatd pog etvot 1 peydAn &pbovia Ty &vhpanixéy we-
TPWUATWY GTiG YerTovixds Teptoyéc, ol elvan drotédespa pyiic Baddoorag ilnpato-
Yéveoms ot TahabTepes yewhoyixés émoyée.

YSpobeppinty EEadholwoyn TGV unTeEy TETpLUATWY 88V Tapatnenbnxe ot
rappbo &md Tig dxtd meptoyds uerérne. TAxbpy, T mepteybuevo ot dpyavixy UAy
AoV TV Serypdtov xal iSuitepr T@Y vedTEpmv %ol MYSTERO ATOCRANPGEEVLY
elvaw &onpavto, yeyovds wob onpatver 611 %) ilnpartoyéveon Eywe ot mepLBdihovra ue

YA Suverpind dEeldwang.
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