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Abstract. The porphyry copper deposils of eastern Chalkidiki are studied from
alteration and ore mineralization of their host rocks point of view. All the hosis
are subvoleanic rocks penetrating the metamorphic mass of the Serbomacedonian
masstf. The host rock of Skouries in the form of a vertical cylinder was initially a
syenitic or dioritic porphyry and later canverted ta a granitic porphyry by silici-
fication and by K-fcldsparization in the case of dioritic porphyry. IUs greater part
has been subjected lo an hydrothermal potassic alleration, while certain irregularly
distributed parts of it show propylitic altcration in immediaie vicinity with potas-
sic. The ore mineralizalion in the form of stockwork weinlets and disseminations
consists of pyrite, chalcopyrite, bornite and magnetite with average copper content
0,7%. Gold also ocours while molybdenum 15 completly missing. The hosts of the
Dilofon-Fisoka-Alating area are altered guartz porphyries in the form of stack. The
greater part of them as well as the surrounding rocks have been subjected to an in-
tense phyllic alteration, while certain irreqularly distributed parts (found at grea-
ter depth) show propylitic alieration. The vre mineralization in the form of stockwork
veinlets and parily disseminaiions consisls of pyrite, chalcopyrite, galena and te-
trahedrite with average copper content only 0,0569%,. (fold also occurs as well as
molybdenumin fraces. Relying on the above characterisiics we classify the porphyry
copper deposits of eastern Chalkidiki in two groups. To the first group belongs
the Skouries deposii and is of the diorite porphyry copper model. To the second
belongs the Dilofon-Fisoka-Alatina deposits of the Lowell and Guilbert por-
phyry copper model.

INTRODUCTION

In the north-easlern part of Chalkidiki peninsula and especially
in the area which is enclosed by the intelligible line joining the villages
Stratonion-Stratoniki-Megali Panajia-Plana-Gomation-Stratonion, sub-
volcanic rocks occur and with some of them copper mineralization of
the porphyry copper type is connected. The number of the designated
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occurences of subvolecanic rocks is up to now over the 60. They are
varying from less than 10 m to more than {1 km in diameter. They
appear mainly in the form of stocks, pipes and more seldom dykes,
intruding in the metamorphic rocks of the area (gneisses, amphibolites),
or penetrating them. All the subvolcanic occurrecnces are limited in a
belt of 5-6 km wide within the above geographically defined area and
are extended NE-SW. This area belongs to the recognised by Kockel
and Walther (1965, 1968) Serbomacedonian massif, a prealpidic conso-
lidated block which substantially constitules the extension in the Greek
part of the designated by Arsowsk: (1961) and Dimiérijevic (1963) with
the same name zone in Yugoslavia. The common characteristic feature
of all these subvoleanic occurrences, of which the petrologic type is
varying from dioritic porphyry, quartz dioritic porphyry to granitic
porphyry, is the perceptihle to intense hydrothermal alteration and
the lack of any tectonic influence on them.

The exact age of subvolcanic rocks of eastern Chalkidiki is not
known because of the lack of radiometric data on them. It is, however,
possible to be defined indirectly by a geologic correlation with the
known age of the Oligocene (29,6 million years) granodiorite of Stra-
toni (Papadakis, 1971). According to Necolaou (1960} the ore minera-
lization {(of pyrite and B.P.G. sulphide ores) of the known large ore
of Madem l.akkos was caused by differentiated magmatic residual
(aplite-metalliferous solutions) of the above granodiorite. According to
the same investigator (as it is cited by Gundiach et al 1971) the aplite
of Madem Lakkos is older than the dioritic porphyry which occurs
in the area of the deposit. On the contrary Newbaner (1957, 1958) ex-
presses opposite aspects i.e., the ore deposit of Madem Lakkos is of
subvoleanic origin and that the accompaning aplite is older than the
dioritic porpbyry. If we consider Nicolaow’s aspect right we conclude
that the subvolcanic rocks of eastern Chalkidiki are younger than O-
ligocene.

The cause of discovery, mapping and geochemical investigation
for copper of the subvolcanic rocks in the area, was the study of Skou-
ries ore deposit by Zachos (1963) within a rock characterized at that
time as trachyte. This ore deposit was known in ancient times, as the
huge masses of slugs indicate. It is also reported by Neubawuer (1956);
Zachos, however, has diagnosed it’s economic importance and propo-
sed research for disvovering other deposits in similar rocks in eastern
Chalkidiki. It was later understood (Gundlach et al 1971) that the Skou-
ries ore deposit belongs to the «porphyry coppern type copper depo-
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biotite (probably partly chloritized) sericite and minor anhydrite.
This zone is surrounded by the phyllic zone involving chlorite, sericite
and quartz; the argillic zone follows with quartz, chlorite, kaolin and
clay minerals and finally the propylitic zone with an assemblage inclu-
ding chlorite, epidote, calcite and quartz as well as small quantities
of sericite or other minerals. The copper ore deposit indeed i.e., the area
with 0,1-3%, copper in grade developed in the form of a hollow cylin-
der i.e., nearly a pipe at the boundaries of the potassic and phyllic zone.
The ore deposit is surrounded by a rich in pyrite zone (often more than
10%, FeS;) wholly enclosed in the phyllic alteration zone. The form
of this zone or shell of pyrite is an open below and close above hollow
cylinder. Beyond the shell of pyrite and within the propylitic alteration
zone appear, except the rare pyrite, minor galena and sphalerite.

Later on the same investigators accepted (Guilbert and Lowell
1974) that this exemplary model cannot hold for all the porphyry
copper deposits. Inclinations from the model may be due as well to
differences in the chemism of the wall rock as the host rock, differences
in the shape and size of the host as to other reasons. L.owell and Guilbert
model has substantially application in calc-alkaline hosts of dioritic
to quartz monzonitic composition (Hollistier 1975). In the cases of hosts
of other composition (syenite, diorite, quartz diorite and the corre-
sponding porphyries) the term «island-arc model» was proposed hy
Portacio (1974) for the corresponding ore deposits. Sutherland Brown
(1974) suggested Lhe term «syenite model» while Hollister et al (1974)
the term «diorite model». Given that inclinations from Lowell and
Guilbert model are also observed in areas of island arcs and on the other
hand in areas of Canada, in which Sutherland Brown has studied the in-
clinations, diorites and monzonites predominate, the term «diorite mo-
del» seems preferahle for the porphyry copper deposits in more hasic
hosts, with clear differences from the Lowell and Guilbert model. The
main differences as regards the alteration zones are that the diorite
model has the potassic zone well developed with predominating minerals
K-feldspar and biotite and for chlorite, while phyllic and argillic zone may
be entirely absent. They are also poor in molybdenum and certain ap-
preciable quantity of gold. Finally, except pyrite, magnetite usually
ocecurs.

For the certain case of Chalkidiki porphyry copper deposits Kockel
et al (1975) report that as well these ore deposits as those of the rest
Serbomacedonian massif of Greece present only phyllic and propylitic
alteration with phyllic zone predominating in the most part. They base
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gits, which extensively occur in South America (Lamey 1966) and some-
where else, and they constitute today the principal source of metal-
lic copper. The mapping as well as the petrologic and mainly the geo-
chemical research of the subvolcanic rocks and some plutonic rocks
of the area has been operated by the institute of geological and mining
research at that time (ITEY, later EQITME today IT'ME) in coopera-
tion with the Germany institute of soil research (Hannober W. Ger-
many). Mining research with drillings has followed, in areas with in-
creased geochemical anomaly of copper i.e., in Skouries, Dilofon, Alatina
and Fisoka. At Skouries a number of drillings has been carried out by
a Japanese company and subsequently by the French company Pechine
and in the other areas by the Greek mining company ('EMEE).

The results untill the year 1975 as well as the theoretical views
about the hydrothermal alteration of subvolcanic rocks of the Serbo-
macedonian massif of Greece, which is connected with the porphyry
copper mineralization, are reported by Kockel ef al (1975). The differen-
ces between our observation and these ones which are reported by the
above investigators, in combination with the newer aspects about por-
phyry copper deposits have urged us to study the above ore deposits
of Chalkidiki. The topic of our research has been the ore deposit of
Skouries and the occurrences of Dilofon, Fisoka, Alatina i.e., the areas
of subvolcanic rocks which present mineralization of the porphyry cop-
per type, independently of economic value. For this purpose we have
used superficial material which we have collected, as well as drill cores
and data of chemical analyses which had been operated by the above
companies.

HYDROTHERMAT, ALTERATION AND PORPHYRY COPPER
MINERALIZATION

The existence of hydrothermal alteration of the host rock and
often of the wall rocks of porphyry copper deposits is known long ago
Bateman (1950). The first systematic study of the phenomenon in 27
of the principal porphyry copper deposits in North and South America
was carried out by Lowell and Guilberd (1970). They came to the con-
clusion that the local porphyry copper (and molybdenum) deposit is
genetically related with a subvolecanic to plutonic rock of posterior
geological age in which the ore mineralization has caused four discer-
nible concentric zones of alteration. The alteration zones are called the
innermost as potassic with an assemblage including quartz, K-feldspar,
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this conclusion on the observation of the phyllic zone assemblage (qu-
artz, sericite, hydromica, pyrite, chalcopyrite) and the appearance of the
characteristic net of stockwork veinlets, filled with limonite, evidently
primarily with pyrite. According to the above investigators the less de-
veloped propylitic zone is limited at the peripheral parts of the hosts
with an assemblage including quartz, kaolin and/or montmorillonite,
chlorite, epidote, carbonates, pyrite, galena and sphalerite. They em-
phasize characteristically that in no case potassic alteration has been
observed.

ALTERATION ZONES AND ORE MINERALIZATION IN SKOURIES DEPOSIT

The Skouries deposit is the only one studied which has economic
importance. It is lirst mentioned by Neubawer (1956) as a trachytic lens
which has peripherally pyritized and in the centre impregrated by o-
xidised copper ore, of unknown original composition. Zackos (1963)
has considered again the host rock as trachyte intensily altered and
silicified. He also studies the ore mineralization from data of four dril-
lings, from which two were operated outside the outcrop of the host
to recognise any dilatation of it with depth, and two drillings of 76
and 303 metres in depth respectively inside the host. Except the oxi-
dation zone and the enrichmen zone, in the most part excavated by
the ancients, he infers that the ore mineralization of chalcopyrite, py-
rite, bornite and minor magnetite amounts 0.5% Cn from the depth
100 to 215 m and 19}, from the depth 215 1o 303 m with relatively
high gold content. He characterizes the type of ore mineralization ex-
clusively as stockwork veinlets. Gundlach ¢t al (1971) consider the host
as a quartz dioritic porphyry in the form of an elliptical upright eylin-
der 120 by 140 metres in dimensions, with average copper content 0,7°,.
As regards the alteration, they eite an intense silicification and a spo-
radic sericitization of both, decreasing with depth. Papadakis (1975),
after he had studied the host, came to the conclusion that with it’s
intense silicification and K-feldsparization it has the comnposition of
a granitic porphyry and this came true by chemical analyses. The pri-
mary fresh rock of the subvolecanic intrusion ought to be a syenitic
and jor dioritic porphyry.

In order Lo study the distribution of alteration zones and the type
of ore mineralization in the present work, we used superfieial material
which was collected in regular distances every 10 metres, on two per-
pendicular axes cut in the centre of the occurrence, as well as drill core
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samples,which have been taken every 20 m, from two drillings arrived to
a depth of 420 and 580 m respectively. From thec thin sections we have
made, results that the greater part of the rock shows umform altera-
tion independent of depth and distance from the central axis. Vein-
lets of quartz have brought K-feldspar either as microcline (Fig. 1) or
as orthoclase. They have also brought biotite (Fig. 2, 3). Sometimes
secondary biotite appears at the boundaries of secondary K-feldspar
{Fig. 4, ). All the mafic components of the primary fresh (unaltered)
rock i.e, augite and hornblende and partly primary biotite have been
altered to secondary biotite (Fig. 6, 7). This phenomenon is more in-
tense near the veinlets of quartz (Fig. 7) so that to infer a genetic re-
lation i.e., the carrying of the indispensable solutions for the altera-
tion through the veinlets. Sometimes the plagioclases have heen sub-
jected to biotitization either along their cleavage planes, or selectively
inside a certain zone of them the central, peripheral or intermediate,
a phenomenon described in details in a previous work {(Papadakis 1975).
There is often a dispersed biotitization of the bulk of the host (Fig.
8) with a dispersed ore mineralization. Secondary kaolinization and seri-
citization of feldspars is also observed in a very limited degree, so that
the classification of these samples in the phyllic or argillic alteration
zone is not justified. Chloritization of primary biotite sporadically ap-
pears. Very characteristic, although rare, is the presence of anhydrite
(Fig. 9, 10) which is easily distinguished grace to the oblique after
(101} multitwinning of it (Fig. 11). This secondary anhydrite is also
connected with quartz veinlets. It is concluded from the above phe-
nomena, that unquestionably the bulk of the host as well as the grea-
ter part of its outcrop have subjected potassic alteration, indepen-
detly of depth and distance fromn the central axis. Gundlack et al {1970),
mentioning the alteration of Chalkidiki subvolecanic rocks exclude the
existence of a potassic zone, relying on the absence of anhvdrite in
the samples which they have studied. Tn spite of the facl that we have
indicated the mineral, as we have mentioned above, we must empha-
size that the main characteristic features of the potassic zone are the
secondary K-feldsparization and principally the hiotitization of the host
(Lowell and Guilbert (1970), Guilbert and Lowell (1974), Hollister (1975).
These phenomena are very extensive and perceptive in Skouries de-
posit at once.

Except the widely spreaded potassic zone, they were ohserved and
isolated samples which showed characteristic features of the propy-
litic alteration zone. In these samples the mafic minerals have been
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Fig. 1. A veinlet of quartz (@) with microcline (M), Skouries Thin section,
Crossed nicols, 41X,

Fig. 2. A vetnlet of quartz (@) and biotile (Bi) crosscutting the host, Skouries.
Thin section. One nicol, 4/X.
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Fig. 3. A quariz veinlet occupying the whole optic field. At the grain boundaries
of quartz, biotita is distinguished. Skouries. Thin section. One nicol, 7179X.

Fig. 4. Biotite (Bi) develops at the boundaries of secondary K-feldspar (left} and
host rock. Close to il disseminated ore mineralization (Oe). Skouries. Thin section.
One nicol, 41X
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Fig. 5. The same as in fig. 4 under crossed Nicols. .1 lurge erystal of secondary
K-feldspar and the mairic on the right are distinguished.

%@éf};,

Fiy. 6. A primary hornblende crystal, with The characteristic shape, which has been
converted to an gggregate of biotite erystals and minor quartz in the cenfer,
Skouries, Thin secltion, One nicol, T719X.
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Fig. 7. A primary hornblende crystal, which has been converted to an aggregafe

of biotite crystals. At the boundaries of the primary kornblende ore mineralization

(black). Down on the left a quartz (@) veinlet is visible. Skouries. Thin section.
One nicol, 47X.

Fig. 8. Disseminated biotstization in the host mairiz. Disseminated ore (small
black grains) is also distinguished. Skouries. Thin section. One nicol, 471X.
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Fig. 9. A primary hornblende crystal whick has been converled to a biokite aggre-
gate. In the centler of the crystal gquariz and anhydrite which onlyin fig. 17 is clearly
distinguished. Skouries. Thin seclion. One nicol, 471X.

Fig. 10. The same as in fig. 9 but under 179X magnification. Bi=biotite, Q= quariz,
Anh=anhydrite fa clear distinction in fig. 77}.

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



Fig, 71, The same as in fig. 10 under crossed nicols. Anhydrite with ¢t ta
characteristic twinmng after (107) is distinguished.

Fig. 12. Propylitic alieration. Cl=chlorite, Cal=calcite, Ep=-epidote. Skouries.
Thin section. OUne nicol 119X,
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Fig. 13. A quart: veinlet crosscutting the host with also ore deposilion { black)
at the marging and impregnations in some distance. Skouries. Thin section,
Oune nicol, 47X.

Fig. 14, The same as in fig 73 under crossed nicols.
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Fig. 15. Phyllic alteraction. Large sericiie crystals arranged in a radiated form and
quartz ( Q). The primary structure is nol distinguished. Fisoka. Thin section.
Crossed nicols, 41X

Fig. 16. Phyllic alteration. The mafic minerals are chloritized (C1) and feldspars
with the mafriz sericitized. The primary siructure of the host is discernible. Fisoka.
Thin section. One nicol, 47X.
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Fig. 17. The same as in fig. 16 under crossed nicols.
Sericitizalion is better distinguished.

Fig. 18. A chalcopyrite crysial in the host wilth phyllic alieration. Fisoka.
Polisked section. One nicol 71X
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Fig. 719. A veinlet of pyrite (Py) and galena (G) crosscutting the host with phyllic
alteratton. Fisoka. Polished section. One nicol, 77X
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Fig. 20. .1 veinlet of pyrite (Py) and fetrahedrite (T) in a host wilh phyllic
alteration. Fizoka. Polished section. One nieol, 737X,
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Fig. 21. Propylitic alteration Cl=chlorite, Cal=calcile, Ep~ epidate. Fisoka.
Thin section. One wnicol, 41X,

altered to chlorite, epidote and caleite (Fig. 12) while the plagioclases
to sericite, epidote and sporadically to calecite. Tn order to estimate tha
meaning of the limited alteration of plagioclases to calcite, we must
have in mind that these were acid with 18, Ap content in the primary
fresh rock (Papadakis 1975). An endeavor to distribute in space the
samples, in features of propylitic alleration, showed that there is not
a clear and regular propylitic zone surrounding the potassic. So, in
the same horehole, nnder a sampte with potfassic alteration it is found
a sample with propvliiie and in continualion the following sainple shows
potassic alteralion again. This can be explained either by accepting
that the orc deposit at thal point is of less horizonlal dimensions, or
that there is no regularity in the distribulion of propylitic zone which
as we have mentioned, appears only in some samples, At any rate,
we must emphasize that Guilbert and Leowell (1974} aceept, the porphy-
ry copper deposits of small dimensions show inclinations from the
regular distribution of alteration zones. The Skouries deposit in com-
parison with the known porphyry copper deposits of America, can be
characlerized as a dwarl from horizontal dimensions view (130 metres
average horizontal dimension against 1-2 kilometres of the Americans).
We must consequently expect a telescoping and mixing of the appea-
ring alteration zomes in a deposit of so small horizontal dimensions.
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Another reason for the lack of regularity in the distribution of propy-
litic zone, is that the ore mineralization and hydrothermal alteration have
been caused by solutions, which in Skouries deposit have ascended
through the net of stockwork veinlets, because of a preceding fracturing
of the host which was not of course necessarily uniform. The result is
that the distribution of the ore content does not also show the known
regularity after the Lowell and Guilbert model.

As regards the ore mineralization, which outside the oxidation and
enrichment zone consists of pyrite, chalcopyrite sometimes bornite and
magnetite, it does not appear only in the form of stockwork veinlet
fillings, as mentioned by Zackos (1963), but it also advances to impre-
gnations in the host (Fig. 4, 8, 13, 14) at any rate in areas near the
veinlets. Sometimes it advances till sulphide alteration of hornblende
(Fig. 7). Finally magnetite usually appears disseminated in the host
rock and probably consists its primary magnetite. An endeavor to di-
stribute also the ore mineralization in zones or shells of chaleopyrite
and surrounding pyrite, according to the Lowell and Guilbert model,
showed that there is not such a regularity. This has been mentioned
and explained in the preceding paragraph. The only one regularity we
have observed is the relation of ore mineralization with the phenome-
non of secondary biotitization. The rich in biotite areas {or/and later
chloritized or discolored by the action of solutions) are also rich in ore.
This is in accordance with Schwartz (1947), Stringham (1953), Lowell
(1968), Nielsen (1968), Macnamara (1968), Bryner (1969), Rose (1970)
and Moore and Lanphere (1971) observations. As it resulfs from the
chemical analyses it is characteristic for the deposit the increased gold
content (3-5 gr/ton) and the lack of molybdenum even in traces,

ALTERATION ZONES AND ORE MINERALIZATION
IN DILOFON - FISOKA - ALATINA AREA

The ore mineralization in this area was unknown before and was
discovered after the geochemical research which had been operated by
IT'EY in cooperation with the Germany institute of soil. Gundlach et
al (1974) characterise the hosts as altered quartz dioritic porphyries
in the form of stock with also occurrence of voleanic Brekzies at Dilo-
fon. According to the above investigators the phyllic alteration pre-
vails. The followed three drillings, from which two have been made
at the centre of geochemical anomalies and the other peripherally of
them, prooved a sulphide mineralization mainly in the form of vein-
lets but also in disseminated form. The ore consists of pyrite with mi-
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nor chalcopyrite and chaleocite, while peripherally galena and spha-
lerite predominate. The total copper content is of the order of 0,1%
with considerable gold content (Kockel et al 1975).

For the study of hydrothermal alteration of the hosts and ore
mineralization in the area we used drill cores which had been taken
every 10m, from three drillings 145, 170 and 300 m in depth respecti-
vely, as well as the data of the chemical analyses of the samples. The
study of the thin sections showed that the number one borehole, 145
m in depth at Dilofon, had been totally operated in the adjacent me-
tamorphic rock, while the other two in Fisoka area had bored the al-
tered host. From the microscopic study of thin sections results that
the host as well as the adjacent rock present intense hydrothermal
alteration. In many samples of the host the alteration is so intense that
neither the primary mineralogical composition of the fresh rock nor
its structure is distinguished (fig. 15). In samples with relatively mild
alteration the characteristic structure of subvolcanic porphyries is di-
stinguished (fig. 16, 17). The complete alteration of feldspars in all
samples of the rock makes the definition of the rock type difficult.
We can, however, state with a great probability, that the hosts of the
ore deposits of Dilofon-Fisoka-Alatina area belong to the quartz dio-
ritic porphyry type. This is in agreement with Gundiach et al (1971)
observations.

The greater number of the studied thin sections of the altered rock
as well as the adjacent rock show a constant and uniform mineralo-
gical composition. It consists of a large quantity of sericite either in
small or large radiated foliated crystals in the form of a gland (fig. 15)
quartz, chlorite (fig. 16, 17), muscovite or discolored biotite, and vein-
lets or impregnations of pyrite with minor chalcopyrite (fig. 18). At
the marginal parts of the occurrences the ore changes to veinlets of
pyrite and galena (fig 19) and tetrahedrite (fig. 20). Such a mineralogi-
cal composition shows that the bulk of the hosts as well as the ad-
jacent rock have been subjected to a phyllic alteration.

A small number of samples, at the lower part of number three
drilling and at a depth of 250-300 m, shows inclinations from the above.
Here, chlorite epidote and calcite (fig. 21) predominate while sericite
appears in considerably smaller quantities. The lower part of the in-
vestigated by drillings Fisoka host, has been consequently subjected
to propylitic alteration. Given that all the Chalkidiki subvoelcanic rocks,
without exception, appear tectonically unaffected, it is excluded that
this Jower part has formerly constituted the superior part of the host
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rock as it happens at Kalamazoo (Lowell and Guilbert 1970). The que-
stion is this «which of the following quoted explanations must be con-
sider right?» «Is it about a diminishing of the dimensions (narrowing)
of the subvolcanie rock at that point or an irregular distribution of zones
as we accepted for Skouries deposit, or besides a dyke and not a stock
wbich terminates below after the propylitic alteration zone?» In none
of these questions we can answer with certainty. But given that the
mining research by drilling continues we hope to find in the future more
elements about the shape and the dimensions of the host and mainly
if there is or no a potassic zone under the phyllic. The fact is that from
the up to now data in the Dilofon-Fisoka-Alatina area they are obser-
ved only phyllic and propylitic alteration zones with the first predo-
minaling.

From the data of chemical analyses which have heen made at
the laboratory of ETBA, results the following average content of the
unenriched ore:

Cu=>558p.p.m or 0,056% Pb=559p.p.m or 0,056%,Zn=228p.p. m or0,023%
Fe=3,60%, and  Mo=3p.p.m

From these metals, except Mo in traces, on one hand copper and
lead have been observed in the polished sections as chalcopyrite and
galena respectively, while the greater part of iron must be attributed to
the sufficiently spreaded pyrite. Given that, we have indicated sphalerite
in none polished section, it results that the small quantity of zine must
slip in the observed tetrahedrite. The copper content of 0,056% is very
low and considerably far from the stated by Kockel et al for the di-
strict limit of 0,1%. It is probable the operated drillings bored only
a peripheral part of a larger deposit, lying at depth, because only phyl-
lic and partly propylitic alteration is observed as well as a considerable
pyrite content, or it is about a very poor porphyry copper deposit.

CONCLUBSIONS

The porphyry copper deposits of Eastern Chalkidiki belong to two
discernible categories from alteration and ore mineralization of their
hosts, point of view. The category of Skouries and the category of the
group Dilofon-Fisoka-Alatina. The principal characteristics of each ca-
tegory on which we depent to classily them in models of porphyry cop-
per deposits after Hollister (1975) are the following:

Skouries
1) Primary fresh {unaltered) rock a syenitic or dioritic porphyry.
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2} Existence of a very extensive potassic alteration zone

3) Complete lack of phyllic and argillic zone

4) Immediate vicinity of propylitic and potassic zone (although there
is not regularity in the distribution of propylitic)

5} Appreciable gold content

6) Complete absence of molybdenum

7) Existence of bornite in the ore

8) Existence of magnetite in the ore

All the eight above mentioned properties constitute the more si-
gnificant characteristics of the diorite model porphyry copper deposit
after Hollister. The only exception appears in the irregular distribu-
tion of propylitic zone which we explained before. Consequently we
classify the Skouries deposit undoubtly in the diorite model.

Dilofon-¥isoka-Alatina

1) Primary fresh rock a quartz dioritic porphyry

2) Existence of a very extensive phyllic alteration zone

3) Complete lack of potassic and argillic zone (unless the potassic
develops deeper)

4} Appreciable gold content

5y Existence of molybdenum in traces

6) Bornite is missing from the ore

7) Magnetite is missing from the ore

The six from the above mentioned seven properties (except num-
ber 4}, constitute the more significant characteristics of the Lowell
and Guilbert model porphyry copper deposit after Hellister. The di-
scovery by chance of potassic zone at a greater depth does not change
the characteristics because the potassic zone is not necessarily abseni
from the Lowell and Guilbert model. Consequently we classify Lhe
deposit of the group Dilofon-Fisoka-Alatina in the Lowell and Guil-
bert model.
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HEPIAHYIX

TAPOGEPMIKH EZEAAAONQZIE KAl METAAAOQOPIA TYTIOY
MMOPDPTYPITIKQN XAAKQON, E1X TA YITOIIPAIETIAKA
HETPOMATA THE A, XAAKIAIKITE (EAAAZ)

I'TTO
A, ITATTAAAKH xal I MINATIAIAIT

{*Egyactiptor *Opuxtodovlas xai Herovypugin: 1ot Havipulov Ges 'vixnz)

MeheTdivral T OLTEOWLETE Topnuplmév yulxéy Ths “Avatolind Xe-
xBude dmd dmbdewe Hpoleguintc efaddorozmg TEY wrTpwdv TEY TE-
TpwuATOY ®al LeToahrogoplag. “Amavia To WrTPMY METEOULATE Sival HToN-
PpotoTiTHL Slarepiivieg THY petapopgpoudvy pdlev e Zepfouaxcdovixic
Covng, Té pyrpidy métpopa TV Zxrouptdv, ut popeiy xertexopdoou xu-
wvdpou, fro dpyxde curvimikde F) Sroprrinds Tapwldens weTaTpumels dpydre-
pay, Adyo muptTidsemg (kal xahtoasTtaltozeg elg why mepintwow Swprtinod
moppdpov) elg ypavitikdy moppdpny. Td peyarbrepov tufua tov Exer dnooth
motaoouely Udpolepuuaty SEadholwowy, v dpropéve Tufpatd tou, dvopd-
rog wovavepnuéve Eugavilouy mpomulitikdy falialwaw slg Xussov yerro-
viev mpde v mortasowny. 1l perediogopia Swd wopoiy stockwerk grefi-
Slov wal Subomagrov ToladTHy dmoteheltar & culrpomugityy, yairorupltyy,
Bopvimny noi payvytiogy pud péony odoraqw 0,7°) ClL > Amavrira: kol ypuode
3-5 gr/t &vid 16 poruPdabviov dmoumaler movtaidic. Td wnrpmd meTedpaTa
7¢ meptoyFe Alhopov-Produne-" Adative Omh wopety stoek elvon £2edhoinuévor
yorolaxodiopiminol mopoipat. T wayaridtegoy Tufua oV GO xal T¢ weplBar-
hovrte TeTpdpara Fyouy Omosth Evtovay pulluTiohy ELailetwoty, v Galawéve
Tpwhuate dvonsios keteviunuéva (Baddtegoy ehoioudusve) dugaviloww meo-
modTiey Eioddotway. TH uetaikooopia Gmé uopgiy stockwerk okzBudlov
xal &v pépct Stdomaptos dmotshilton dmd mdmpomupithy, yerwemupitay, -
bty nal tetpeedpitry ui péory aboTxay pdvey 0,056%, Cu. *Amavrdra
xad ypuods ¢ xal tyvh weruBlawion. Diaoc ~0v dvotipom yapaxtrpiotindy
KATATAGOOUEY T HOLTEGUATE TogGuoltiéy yuixdy th A. Nedaduwdg slg
o dpadas. Kig iy mpdrry mepihaaBavetas ©6 woltesua <@y Zxouptiv xal
dviner elc 1o Stopimixdy mpbtumoy mopouptTeY yakxdyv. Lilg Thy Ssutéon
Suddo mepthapfovovrar T xowtdopata Alhogov - Duadxg - "Akative T 6-
ot dvirouy el 16 wpbdtumav Lowell and Guilber? moppupitixdyv yadxdv.
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