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Absiract: The chromites and magnetite from lhe laterite ores of Karydia, Fdessa
region, are opiteally and chemieally studied. The lateritie oceurrences are redepo-
sited formaetions found etther on serpentiniles or on sedimentary rocks and they
are conformalbly covered by the Middle-Upper Cretaceous transgressive sediments.
The studied ehromites are of clastie origin, highly cataelostic and some grains ere
partly altered to ferritehromite. An overgrowth rimuming of magnetite is always
present. Unaltered chromites fall in the «oluminion chromitey field in the Cry
Al Fe triangular elassification of Stevens. Thetr chemicol variation reveals an
origin from alpine-type ophiolites or podiform chromife deposits. Magnetiie exhi-
bits always tn varying exfent a martitization end [ or maghemitization as a result
of oxidation. It constitutes one of the mein Ni-bearing minerals of the laterite ore
with NiQ content from 0.59 to 1.47 wit.-%.

All the features of the studied chromiies and inagnetile seem to be similar to
those of the same minerals from the laterite ore deposits of the broader area of
Edessa.

INTRODUCTION

The studied chromites and magnetite are hosted within the late-
rite ores of Karydia, Edessa region {(Iig. 1). The lateritic ore occur-
rences in the form of small lenses or thin beds, lie either on serpenti-
nites or on sedimentary rocks and they are conformably covered by
the Middle-Upper Cretaceous transgressive sediments. It is about se-
condary (allochthonous) redeposited iron-nickel laterites formed be-
fore or during the Middle-Upper Cretaceous transgression, by weathe-
ring process on preexisting primary lateritic profiles. An obvious bed-
ding of the mineral constituents reveals the sedimentary origin of the
laterites.

The area of Karydia belongs geotectonically to the Almopia zone
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and especially to the «unit of Kerasian, overthrusting to the west the
pelagonian flysch (MERCIER 1966).

The main mineralogical assemblages found in the Fe-Ni-laterites
of Karydia are: magnetite, chromite, hematile, maghemite, goethite,
traces of millerite, chlorife, stilpnomelane, quartz.

The ore reserves of the lateritic occurrences are of small quantity
and thus their economic imnportance is very limited.
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Fig. 1. Location map of the area studied with simplified 1sopic zones of N. Greece

MINERALOGY

Detailed study of laterite ore samples under the reflecting light
microscope showed the [ollowing assemblage of opague minerals:
Chromite-ferritchromite, magnetite, hematite, maghemite, goethite and
traces of millerite.

Chromite:

The grain size of chromite ranges from 0.00lmm to 1mm avera-
ging at 0.2mm. They vary from euhedral to highly irregular anhedral
and show a large variation in the rank of cataclasis. The large chromi-
te crystals are highly cataclastic into angular grains of varying size
cemented by magnetite and so a «mosaicn texture is formed (Fig.
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Fig. 2. Cataclastic chromite (grey) with «mosaicy texture in magnetite {while)
Polished section, -N, otl immersion, x 300,

Fug. 3. Cataclastic chromite (grey) with «dusiv-like tcxivre in magnetite {white).
Polished section, -IV, oil immersion x 300.
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2). Sometimes they form a «dust» - like texture of minute grains (Fig.
3}. Many chromite grains are traversed by an intersecting net of cracks
healed with magnetite or hematite, (Fig. 4).

Chromite shows differences in color shades (in the range of grey)
and reflectance with varying chemical composition or alteration. A
distinet difference in the reflectance between Cr-rich and relatively Al-
rich chromite grains is optically discernible, (Fig. 5).

Chromite grains are always rimmed by magnetite. In most cases
the contact between the chromite core and the magnetite rim 1s sharp.

Some chromite grains contain roughly spherical silicate inclusions.

Two modes of chromite alteration are usually observed:

1. Decolorized margins, or palches, or irregular zones along cra-
cke, fractures and cavities of the individual grains, (Fig. 6). More spa-
rsely wholly decolorized chromite grains are found. These decolorized
areas wilh higher than chromite reflectance represent an Fe-rich chro-
me-spinel known as «ferritchromite» (SPANGENBLERG 1943). This is
not a mineral phase name but an intermediate product in composi-
tion and reflectance between chromite and magnetlite.

2. Some chromite grains exhibif parts, in the form of veinlets or
ovoid shapes, spotty and heterogeneous with respecl Lo color, refle-
ctance and internal reflections. This alteration is usually fracture con-
trolled.

The Al-tich chromite grains seemn to be more susceptible to the
alteration process.

Partial replacement of chromite grains by magnetite is also ob-
gerved in both modes of chromite alteration.

An exfensive analysis of the chromite alteration and the ferrit-
chromite formation has heen made by MICHAILIDIS (1982).

Magnetite:

Magnetite forms small euhedral individual erystals and aggrepa-
tes of rather variable crystal size including or not a chromite nucleus.
This close intergrowth of chromite and magnetite, with the first being
a nucleus in the latter, is a characteristic feature found in all studied
chromiferous laterites of Greece (ALBANTAKIS 1974, MICHAILIDIS
1982) and Yugoslavia (IVANOV 1960). The magnetite rim results from
an «epitaxial neomineralizalion» on chremite which has the same cry-
stal structure and serves as a nucleus for growth of the magnetite me-
tacryst. According to MICHAILIDIS {(1982) the chromites from la-

Wnoiakn BiBAI0BRKkN ©edppacTtog - TuRua MewAoyiag. A.l.0.



%

T inengiak culoyh Ol
BiIBAI0ORKN \

HOFOTPAZTOX"
' 55T hfpa Fewhoyiag
BEA ANe

—

O

115

Fig. 4. Chromite grain {grey) with intersecting cracks healed with magnetite {whi-
te). Polished section, ~IN, oil immersion, X 400.

Tig. 8. Angular chromite grains with different reflectance tn magnetite (white).
Polished section, -N, oil immersion, x 400.
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terile ores have a complicated history and the formation of the magne-
tite rim is attributed to several processes: serpentinization, metaso-
matic alteration of chromite to magnetite through ferritchromite,
diagenesis and metamorphism of the iron rich lateritic components.

There are also observed larger metacrysts of magnetite without
chromite nucleus. These magnetite metacrysts are recrystalization pro-
ducts formed during a low grade metamorphism due to Alpine oro-
geny. Magnetite has a marked power of cryslallization and tends to
develop well formed crystals. In the studied assemblage of minerals it
is grey-white with clear brownish tint and always isotropic.

Magnetite (Fe;Q,) exhibits always in varying extent an altera-
tion to hematite: a-Fe,0; (martizitation) andjor to maghemite: «-
¥Fe,04 (maghemitization) even in the same crystals as a result of oxi-
dation or weathering.

Martitization is expressed by very thin lamellae of hematite ar-
ranged along the octahedral cleavage planes (111) of the magnetite.
The exsolution texture of hematite to magnetite, produced by hea-
ting (RAMDOHR 1969), is practically identical with the texture re-
sulting from martitization. The distinction is possible because in the
first case (exsolution intergrowths) the hematite lamellae are broad,
of uniform width and evenly distributed through the magnetite, (RA-
MDOHR 1969) whereas in the second (martitization) the hematite
lamellae produced vary in widih in different parts being concentra-
ted at the margins of the magnetite crystals (Fig. 7), or along cracks
(Fig. 8). In some cases zones within magnetite are selectively altered.

The alteration of magnetite to maghemite is generally indepen-
ded of the crystallographic directions. The transformation fakes pla-
ce quite irregularly but usnally it is definitely connected with grain
boundaries and fissures. Individual zones in magnetite occasionally ap-
pear to be resistant to this transformation. The aggregates of small
magnetite crystals seern to be more susceptible to this alteration.

The conditions governing whether magnetite will be oxidized to
hematite or to maghemite are not well known (BASTA 1959). Since
Fe;O4 and a-Fe:0s have similar type of structure, HAEGG (1935) sho-
wed thal the change from the former fo the latter is a continuous pro-
cess and all stages in this oxidation can be found in nature. BASTA
(1959} found experimentally substances intermediate in composition
between magnetite and maghemite with different color shades.
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Fig. 6. Idiomorphic chromite crystal (dark grey} eahibiting alleration margins
{light grey) of ferritchromite both surrounded by maognetite [white). Polished
section, -N, ol immersion, x 300,

Fig. 7. Martitization of magnetite metacrysts (light grey) along the margins. Very
thin hematite lamellae (white) arranged along the (117) planes. Polished section,
-N, oil immersion, x 300,
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As we have seen maghemite forms in extent immediately adja-
cent to the surface, associated with goethite. Thus, we believe that
maghemite and associated goethite liave been tormed under surface
conditions from magnetite as a result of weathering and oxidation.

Maghemite in most cases serves as an intermediate phase in the
oxidation of magnetite to hematite (COLOMBO et al 1968, RAM-
DOHR 1969) and alters gradually to hematite.

Hematite:

Hematite is found only as the result of martitization of magne-
tite crystals. It forms very thin lamellae arranged to the (111) clea-
vage planes ol magnetite crystals (Fig. 7, 8, 9).

Hematite is white, in comparison with the other associated mi-
nerals, with moderate bireflectance and very distinet anisotropy.

Maghemite:

Maghemite appears as fine networks or cloud-like masses covering
the magnetite crystals. It is white to bluish-grey, isotropic, darker
than hematite.

Goethite:

Goethite is found as a weathering product of magnetite. It forms
very fine grained aggregates cloud-like or powdery-porous masses bel-
ween the other opague minerals. [n some cases it forms veins of varving
width penetrating chromite and / or magnetite crystals (Fig. 9) which
reveals the epigenetic origin of the mineral. Goethite is mostly cryp-
toerystalline, as results from the diffraction patterns, with bluish grey
color. It's bireflectance and anisotropy are masked by the internal re-
flections.

Millerite:

Millerite has been cbserved in the form of minute drop-like in-
clusions in magnetite crysials. It is light-yellow in color, with very
high reflectance, distinet reflection pleochroism and very lively ani-
sotropy in colors of vellow and iris blue.

WYneiakni BiBAI0BRKkn ©gdppacTog - TuAua MewAoyiag. A.lN.0.



T isswn@iakn guhhoyh O
BiBAioBnkn N

“QEOTPAZTOL"

pRpa FrewAoyiag

i

PE AN A

119

Fig. 8. Advanced martitization of o magneiite metacryst (light grey). Hematite
(white) is concentrated mainly along the eracks. Polished section, -N, oil immer-
ston, X 300,

Fig. 9. Veinlets of goethite (grey) penctraling a maortitized magncetite metaoryst
(light grey). Polished section, -N, oil immersion, x 400.
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CHROMITE and MAGNETITE CHEMISTRY

Table 1 lists 41 representative electron microprobe analyses* of
chromite, ferritchromite and magnetite from the laterite ores of Ka-
rydia area. The FeO and Fes0s were caleulated from total iron by as-
suming spinel stoichiometry (RO: Re0s=1).

Two different groups of chromites were found as regards the
Al:0s and CreQOs compositional variation: one group with higher Ce-
content (Cre02=55.3-52.1%, and AlOs=9.5-14.19% ) and the other with
relative higher Al-content (CroO;=43-5-46-49, and Al.(0:=20.3-23.5%).
The studied chromites have roughly comparable chemical composition
to those from other laterite ore deposits of the broader area of Edessa.
The most significant difference is the very high Mn content of the lat-
ter (0.3-17.4wt% MnO) (MICHAILIDIS 1982), while the former have
Mn content below the limit of detection of the microanalyser used.

The TiOz content is also below the limit of detection. DICKEY
(1975) indicated that the TiO: content in podiform chromites is ge-
nerally less than 0.3wt %.

The different chemical composition, even in very close being
chromites, which is also shown by a difference in the reflectance of
the chromite grains, reveals the clastic origin of the chromites in the
laterite ores.

Compositional variations of chromites are best illustrated by pro-
jections within the spinel prism, (Fig. 10) according to the IRVINE's
(1965) method.

Fig. 11, a projection parallel to the triangular cross-section of the
prism, shows that the studied unaltered chromites fall ir the «alumi-
ntan chromiten field of the Cryg-Al,-Fey trianguler classification of

* Anelytical procedures:

Microprobe analyses were made by one of the authors {K.M.) using a Link
System Model 290-2KX Energy dispersive spectometer, attached to a Cambridge
Instruments Ceoscan. The analyses were perfomed nsing 15 CV accelerating po-
tential and 3nA specimen current on cobalt metal. Mesurements were made
using a livetime of 100secs. The specira were processed using a commercial
version of the program developed by Stathan in Dr J.V.P. Long’s Laboratory
in Cambridge. Pure metal standards were used for Cr, Ti, Fe, Mn, Ni, corundum
for Al, periclase for Mg and wollastonite for Ca and Si.
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Fig. 10, The compositional prism of chromites. The derivation of the three pro-
jections used for plotiing the analyses in Uhis paper are indicaled.

STEVENS (1944), while ferritchromite falls within the f{ield of «fer-
rian chromifen, as it was expected.

In Fig. 12 the plots of the analyses on the two planes expressing
Cr/Cr+ Al vs. Mg/Mg +Fe2+ and Fe3+/Cr+ Al Fe?+ vs. Mg/Mg+ Fe2+t
show that the studied chromites fall in the field of podiform chromites.
Besides, the ratio Fe3+/Cr+ Al Fe?+ is always lower than §.10 and
this is also a characteristic feature of podiform chromites (THAYER
1964, 1970; IRVINE 1967).

The pattern of variation of Crz0s vs. Al:Os and Cr:0; vs. FeO
(total iron as FeO) contents in the investigated chromites (Fig. 13)
1s also characteristic for podiform chromites. As THAYER (1970)
states, in podiforta chromites an increase of CraOa content is compen-
sated by a decrease of AlsOs, while in constrast there is a relative con-
stancy of total iron.

Triangular plot of Al Cr, Mg and Fe oxides for the studied chro-
mites based on analyses of Table 1 are illustrated in Fig. 14.
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Fig. 11. Distribution of chromites-ferritchromites from the Karydia laterite ores
in the Crig-Alg-Fe,, triangulor classification of STEVENS (1944).
® ynaltered chromite, -+ ferritchromite.

From these diagrams the two groups of chromites {Cr-rich and
Al-rich) are discernible.

From Table 1 results (analyses 10, 21, 23) that relative to the
parent chromite grain, ferritchromite is enriched in Fe3f, Fe?+, Ni
51 and 1s impoverished mainly in Mg, Al and to a lesser extent in Cr.
Similar modes of chromite alteration have been observed by many sci-
entists (VAASJOKI and HEIKKINEN 1962, WEISER 1967, MIHALIK
and SAAGER 1968, BEESON and JACKSON 1969, FRISCH 1971,
HEDLUND et al 1974, BLISS and MacLEAN 1975, PARASKEVO-
POULOS and ECONOMOU 1980, MICHAILIDIS 1982) in their study
of chromites in different geological environments.
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Fig, 12, Plot of the chromite-ferritehromite analyses in the spinel prism ({ofler
IRVINE 1965).
® unaltered chremile, + ferritchromiie.
{the field of podiform ehromites is also tllustrated, after IRVINE ond FINDLAY
1972).

Magnetite has high NiO and Cr:0s contents ranging between 0.59-
1.47wt% and 0.28-2.74wt%, respectively. Comparable NiQ and Cr:Qs
contents are refered by MICHAILIDIS (1982) for magnetites from la-
terite ore deposits of the broader area of Edessa.

Magnetite constitutes one of the main Ni-bearing minerals of the
laterite ore.
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ferriichromites,
® ynaltered chromite, + ferricthromiie.
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CONCGLUSIONS

From the optical study and the chemical characteristics of the
chromites and magnoetite from the Karydia laterite ores, the following
conclusions result:

1. Chromites are of clastic origin, usually highly cataclastic and
in some cases partly altered to ferritchromite.

2. They must derive from alpine-type ophiolite rocks or podiform
chromite deposits, as results from the relative compositional diagrams
the very low Fed3*/Cr + Al + Fed3* ratio and nearly the absence of
titaniom.

3. The studied unaltered chromites fall in the «aluminian chro-
miten field, while ferritchromite within the «ferrian chromiten field
in the Crig-Alis-Fewe triangular classification of Stevens.

4, Ferritchromite is enriched in Fe3+, Fe2* Ni, Si and impoveri-
shed mainly in Mg, Al and to a lesser extent in Cr.

5. Magnetite exhibils always in varying extent martitization and

Jor maghemitization as a result of oxidation or weathering.
6. Magnetite has a relatively high NiO confent and constitutes
one of the main Ni-bearing minerals of the Jaterite ore.

Acknowledgements: The authors would like to thank Professor J. ZUS
SMAN who very kindly made available the necessary facilities for e-
lectron microprobe analyses at the University of Manchester (Dept.
of Geology).
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TABLE 1.

Representaiioe clectron microprobe analyses of chromite-ferritchromite and magnetite studied.

1 2 3 4 5 6 7 3 9 10 11 12 13 14
8i0, — 0.20 — 0.41 — — 0.21 — 0.22 0.48 0.46 0.51 - —_
TiO, — — — — — — — — — — — — — —
AlLO, 10.40 10.81 10.77 11,41 10,96 23.32  20.32 23.54 23.23 10,32 — 21.53 22.16 22,27
Cry0, 58.98 59.13  58.30 55.92 58.07 4&5.38 43.54 45.41 4514 40.75 2.31 45.02 46.84 46.23
Fe,0, 2.07 0.94 1.57 2.05 2,25 1.61 4.90 2.60 1.35 16.61 65.55 1.61 1.72 1.67
FeO 20.40 21.268 20.80 22.60 21.73  16.55 20.53 16.40 17.22 28.33 30.90 22,46  17.40 19.38
MnO — -— — — — -— — — — — — —_ —_ —
MgO B.83 §.52 8.45 7.70 8.11 12.38 9.18 12.81 12.14% 3.27 — 8.94 11.86 10.62
Ni10 — — — -— — — 0.49 — —_ 0.45 0.81 —_ — —
Total 100.68 100.86 99.82 4100.09 101.12 9924 9917 100.76 99,30 100.21 100.03 100,07 99.98 100.17

Number of caticns on the basis of 32 oxygens
&1 — 0.050 — 0.109 — — 0.053 — 0.055 0.133 0.141 0.128 — —_
Ti — — — — — — — — — _ — —_ — —_
Al 3.246 3.3606 3.404 3.586  3.415 6.811 6.146 6.767 6.793 3.381 — 6.427 6.487 6.558
Cr 12.342  12.348 12.252 11.789 12.138 8,888 8.829 8.756 8.852 8.948 0.561 9.011 9.192 9.127
Fe3t  0.412 0.186 0.316 0.413 0.447 0.301 0.946 0.477 0.242 3.471  15.156 0.306 0.321 0.315
Fe2+ 4516 4.695 4.665H 5.041 4£.805 3.430 4,503 3.345 3.572 6.580 7.94&1 4.756 3.614 5,047
Mn — — — — — —_ — — — — — — — —
Mg 3.484 3.354% 3.375 3.059 3195 4.570 3.510 4 655 & 487 1.353 — 3.372 4,386 3.953
Ni — — — — _— — 0.100 — — 0.101 0.200 —_ — —
Total 24.000 23.999 24.012 23.997 24.000 24.000 23.987 24.000 23.967 23.999 24,000 24.000 24.000

24.001

1 -7 chromites, 8-11 chromite-ferritchromite and magnetite rim, 12-14 chromites.
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TABLE 1. (Continued).

15 16 17 18 19 20 21 22 23 24 25 26 27 28
Bi0, 0.81 0.53 0.61 0.97 — — 0.27 1.12 1.10 — — — - 0.45
TiO, — — — — — 0.19 - — — — — — — —
Al,0, — — — — 14.09  13.94 3.41 — 0.34 10.82  10.54 10.35 10.38  3.37
Cr,0, 1.20 1.05 0.46 2.74 55.28  5&.53 50.76 1.71 2.70 58.99  58.50 58.67 58.38 4£9.97
Fe,0, 66.71 67.54 67.99 65.32 2.20 1.74 14.99 65.90 64.83 1.11 1.80 1.61 2.16 15.03
FeQ  30.70 30.56 30.85 30.42 18.41  18.54 26.77 30.71 2917 20.07  20.68 20.95 19.80 27.65
MnO — — — — — — — — - — — — — —
MgO — — — 0.24 10.46 10.21 3.75 — 0.8 8.95 8.53 8.50 8.98 291
NiO 0.89 0.99 0.71 1.06 — — — 1.13 1.47 — -~ — - 0.86
Total 100.31  100.67 100.62 100.95 100.44  99.17 99.95 100.57 100.41 99.94 100.05  99.88 99.70 100.04
Numbher of cations on the basis of 32 oxygen
Si 0.247 0461  0.186  0.295 — —  0.077  0.34t  0.333 — — — — 0129
Tj — - — — - 0.033 — — — — — - —_ -
Al — — — — 4,289 4.300 1.151 — 0.122 3.388 3.313 3.264  3.264 1.146
Cr 0.290 0.247 0.110 0.657  11.28& 11.282 11.503 0.412 0.644 12390 12,326 12.411 12.411 11.396
Fed* 153450 15.510 15.648 14,900 0.427 0.342 3.232  15.077 14.734 0.222 0.361 0.326  0.433  3.263
Fed+  7.844 7.800 7.891 7.710 3.975 4.056 6.417 7.809 7.368 4. 459 4.610 4689 4418 6671
Mn — —_ — — — — — - — — — —_ — —
Mg — — — 0.107 4025 3,982 1.600 — 0.358 3.541 3.390 3.311 3.569 1.163
Ni 0.218 0.242 0.174 0.257 — — — 0.276 0.357 — — — —  0.199
Total 23.939 23.960 24.009 23.926 24.000 24.000 23.9830 24.005 23.916 24.000 24.000 24000 23.995 23.967

15 - 18 magnelites, 19 - 23 chromite-ferritchromite and magnetite rim, 24 - 25 chromite, 26 - 30 chiromite - ferritchromite and

magnetite rim.
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3 TABLE 1. (Condinued).
-

29 30 31 32 33 34 35 36 37 38 39 40 &1
510, 0.51 0.54 - — — 0.67 0.87 1.12 1.11 0.66 0.63 0.54 1.02
Ti0, — — — — — — — — — — — — —
AlLO, — — 9.69 9.54 9.59 — — — 0.67 — — — —
Cr,0, 1.56 1.37 58.82 57.86 57.37 0.28 0.66 0.61 0.89 2.05 0.94 1.55 0.36
Fe,04 66.61 67.14 2.056 3.13 3.42 68.02 67.27 66.67 65.93 66.25 67.44 66.08 67.70
FeO 30.27 30.22 20.86 20.92 20.84 30.97 30.97 31.62 31.15 30.63 30.65 30.36 30.70
MnO — — — — — — — — — — — — —
MgO — — 8.24 8.17 3.18 — — — — — — — 0.25
NiO 1.10 1.834 — — — 0.59 0.67 — 0.76 0.97 0.92 1.25 0.73
Total 100.05 100.61 99.66 99.62 §9.40 100.53 100.44 100.02 100.51 100.56  100.58  100.78 100.76

Number of cations ou the basis of 32 oxygens

Si 0157  0.166 — — — 0205 0.26%  0.341 0.339  0.202  0.4193  0.065  0.309
Ti — — — — — — — — — — — — —
Al — — 3.072 3.032 3.054 — — — 0.239 — — — —
Cr 0.378 0.330 12.514 12.333 12.251 0.067 0.160 0.148 0.213 0.495 0.227 0.373 0.085
Fed+ 15386 15.421 0.414 0.635 0.695 15.626 15444  15.341 15.131 15.203 15.484 15.379  15.451
Fe* 7.769  7.713  4.695 4718 4707  7.906  7.901  8.085  7.845  7.812  7.822  7.735  7.786
Mn — — — — — — — — — — — — —
Mg — — 3.505  5.282  2.293 — — — — — — — 0.114
Ni 0.270 0.328 — — — 0.145 0.164 — 0.186 0,239 0.226 0.306 0.177
Total 23.958 23.960 24.000 24.000 24.000 23.954 23.952 23.958 23.922

23.949 23.933 23.915 24.053

26 - 30 chromite-ferritchromite and magnetite rim, 31 - 35 chromite nuclens and magnetite rim, 36-41 magnetite metacrysts

¥e,0; and FeO calculated from total Fe assuming spinel stoichiometry (R,0,;R0=1)
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IIEPTAHY'H

XPOMITEY KAI MATNHTITHXE AIIO TIE AATEPITIKEXR
EMPANIZEIZ KAPYAJAZ, TIEPTOXHZ EAEZZAY (B, EAAAAA)

and

K. MIXAHAIAH - A, KAZQAH-POYTPNAPAKH xe X, TKAABOYNO

(Epyaarijpio Opvrroloylas-Ilergodoyias rov Havemornulon Gssoalovixns)

MeheTodvroar To 0TTIXG YUpAXTNPLOTIHG XL ¥ YNMXT) FUGTHCY TOU Yp@-
bty xen payvitiog amd Aatspimixés spgavicsig g meptoyne Koapudide, 'E-
Szooae (B, Exdada). O spgaviceig autés fyouy enovaromobetniel eite mave
oe ocepmevtviteg shte op Wnparoyevh meTpdpaTa xaw siver odupuwve wehup-
péves amd Ghnate 1vc Meoo-Ave-Kenmduhs enleluong.

O ypwpltes mou peherlnroeyv v whaomixod yapantipe, TopoeuGL-
Lovran évrove xatenchaopevor xaxt pepieol xbuxol dyow petarpumel oz oudn-
poyewplry. Hapompetror wévrore o wutols éva meplfinua amd payvricr.
O avoddholowtor ypopiteg mpofdihovton oTo medio Twv capyholymy ype-
wiredvn oto Cryg-Al-1-Feg tpryovied Sikypoppoa xeterdfews Tou Stevens.
H ymuixhy toug obovaor dziyver va mpodpyovran amd ahmucod whmou opetb-
nbovg 7 Aofbupoppou THTOV HOLTAGUATE YPEILLTCY.

O parywnritng nopovaaler wavrote Suepopetinod Padupod uetetporh oe
atparthty (pepritioon) M frew payxepbty wg amotéiecpe ofzidwong. Amo-
Tehel v amd Te xupdrepa opuxta gopele Tou NI Tou peteddreduatos ue
mepiextixdmyra 0.59-1.47%, NiO.

"Ohet Tor YolpeXTNOLOTIHG TOY YPWUITAY XL LEYYNTLTOY 70U WereTHOY-
xov oulvovter v siven Tapdpole p’ oexsive Twv 8y opuntdy amd Awtept-
TIXE HOUTROMETE TNG supbtepns Tepoyne +1g  Edsooac.
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