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.ApeaHumuduc, fl. J.(aMaHmypuduc, E. J(uMy - 3o
oeodepxaU4ue cyllbf/JudHaR u muna FoccaH MUHe
UJaLJUOHHble cucmeMMbl pei!UOHa Mupuof/Jumo, Ce

lfliQ1fUlJI MaKedoHUR, FpeLJUR. - MpaMopbl 0Konopo
c~::oro nOJICa Ha.LlBHHYTbl Ha OCHOBaHHe, CJIOlKeHHOe 
DJIHHbtMH rueiicaMH BepTHCKOc H MeJOJOHCKHM rpa

EiliOM MHpHo<tlHTO. B HHX paJBHTbl KOMnneKCHble 
CTpyrTypbl C.LlBHra H pa3JJOMa, KOTOpble BKJIIO'IalOT 
$parMeHTHpOBaHHble llOCJJe.LlOBaTeJJbHOCTH MeTaMOp-

BaHHbiX OCHOBHblX H YJJbTpaOCHOBHblX nopo.n. 
11HTeHCHBHO CMRTHe KOHTaKTHble 30Hbl MpaMOp

fl!eHC KaK H 6onee 003.LlHHe cy6aepTHKaJJbHble pa3110Mbl 
il C HHMH CBJIJaHHble 30Hbl 6peK'1HpOBaHHJI BMeUlalOT 30-
0TOCO.LleplKaUlHe cynb<tlH.LlHble H THna roccau MHHepa

..I!IJaUHH, H npH.npylKalOTCll CHJJH<tlHKaUHeH, .LlOJIOMHTH
l31Uteii H aHKepHTHJaUHeH. 30JJOTO o6pa3yeT MtfOfO'IHC
. eRH.ble cepe6po- H BMCMyr-co.neplKamHe Jepua a apce
aonHpHT-nHppOTHH-nHpHT-xanKonHpHToaoA accouHa
WtH, Ka:< H <tlMHHO.LlHCneprHpOBaHHble MHKpOCK0llH'feC
D4e 3epHa B JIHMOHHTOBOM roccaH. 

OrpaHH'feHHhiA apean pacnpocrpaHeHMJI M o6"beMHO
ro paJBHTHll Kap6oHaTHbiX nopo.n liBJJlleTCll orpaHH'IH
r enbHhiM <t>aKTOpOM o6pa30BaHHll 3KOHOMH'feCKHX MeC
TOpOlK.LleHHH XOTJI H ll03.LlHJIJI cynepreHHaJI CHCTeMMa 
OOKaJbiBaeT OOTeHUHaJJbHOe paJBHTHe o6orameHHll 30-
JIOTOM. 

Abstract. Circum Rhodope Belt marbles,\thrusted over the 
Vertiskos mica gneiss basement and the Mesozoic Myrio
phyto granite, develop complex shear and fault struc
tures, incorporating fragmented sequences of metamor
phosed mafic and ultramafic rocks. 

The strongly sheared marble-gneiss contact zones and 
the post-shear subvertical faults and related breccia zones 
host gold-bearing sulfide and gossan mineralisations and 
accompanied silicification, dolomitization and ankeriti
zation. Gold forms numerous Ag and Bi -bearing grains in 
arsenopyrite-pyrrhotite-pyrite-chalcopyrite assemblages 
and finely dispersed microscopic grains in limonite gos
sans. 

The restricted areal and volumetrical development of 
carbonate rock sequences is unable to host economic de
posits, though the later supergene system shows a poten
tial Au-enrichment development. 

Arvanitidis, N., Tsamantouridis, P., Dimou, E. 1996. Gold-bearing sulfide and gossan minera
lisation systems of the Myriophyto Region, Northern Macedonia, Greece. - Geologica 
Balcanica, 26, 4; 
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Introduction 

This paper presents the results and preliminary 
conclusions of an exploration programme car
ried out during 1991-1992, consisting of: 
-field work, including mapping, geological tra
verses and detailed description of mineraliza
tions 

4 

- sampling for lithogeochemical, mineralogical 
and isotope geologica\ purposes 
- geochemical analyses of samples carried out 
at Caleb Brett and IGME laboratories 
- strontium isotope analyses (Sepherd and 
Naden, 1993) 
- ore mineralogical studies, putting emphasis 
on gold, and 
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- carbonate rock mineralogy devoted to the 
depositional environment of formation (Mata
rangas- Varti, 1993). 

Exploration studies of the Myriophyto re
gion (Fig. 1) were mainly undertaken on carbo
nate-hosted mineralization prospects (Myrio
phyto, Agios Charalampos, Gelasti, Amaranda 
and Petrades prospects), but were also exten
ded to three gneiss-hosted prospects (Rodonas, 
Tripotamos and Palatiano prospects) in order 
to understand better the evolutionary pattern of 
gold (Fig. 2). Maximum concentrations of gold 
in the studied mineralization types and pros
pects ranges from 0.8 to 54,4 ppm (fig. 2) (see 
also Fig. 2 in Baker et al., 1992). Metallurgical 
slags from ancient workings extensively expo
sed in the region were found to consist of wus
tite, native iron and "spinifex" olivine grains but 
to contain only low concentrations of gold. 

Geological setting 

The Myriophyto region, located in the northe
rnmost part of Macedonia, some 50 km north 
of Thessaloniki, is located entirely within the 
northwestern part of the Paleozoic Vertiskos 
Formation (Kockel et al., 1976; Sidiropoulos, 
1991) adjacent to the Mesozoic Circum-Rho
dope belt (Kauffman et al., 1976) on the east 
(Fig. 1 ). General geological information on the 
Vertiskos Formation and the Myriophyto regi
on was presented by Arvanitidis and Constanti
nides (1991, including all relevant references 
available). 

The Vertiskos Formation in the Myriophyto 
region 

A comprehensive review of the characteristic 
bedrock geology and mineral resources of the 
Vertiskos Formation in the Myriophyto region 
(Fig. 3) in terms of understanding some gold 
mineralization aspects, comprises: 

I) The predominant Paleozoic metamorphic 
sequence of mica gneiss (Sidiropoulos, 1991) 
incorporating numerous formations of (a) ser
pentinites hosting in some areas economic talc 
and vermicullite deposits (Dabitzias, Perdi
katsis, 1991; Dabitzias, Kougoulis, 1992) and 
in some cases Cu-mineralizations, (b) or
thoamphibolites (Fournaraki, 1981; Kougoulis 
et al., 1989), commonly pyrite-bearing, which 
along with enclosing metamorphically differen
tiated and foliated quartz pyrite veins, show 
Au-concentrations ranging from 0.3 to 0.8 
ppm, e.g. Palatiano prospect and (c) foliated 
and cross-cutting quartz dykes (Arvanitidis, 
Tsamantouridis, 1992) which can reach econo-
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Fig. 3. Ore geological map of the Myriophyto region, Northern Macedonia,. Greece 

mic concentrations, and occasionalJy host low 
grade sulfide mineralisations. 

2) A two-mica and generally deformed gra
nite (Arvanitidis, Tsamantouridis, in prep.), 
with fine grained leucocratic aplitic offsets to 
the north, outcropping mainly between the My
riophyto and Rodonas prospects. Magnetite 
and hematite are the main ore minerals of the 
granitic rocks. Recently fluorite concentrations 
and barren silicification structures were found 
(Arvanitidis, Tsamantouridis, in prep.) related 
to hydrothermal alteration zones at its SW 
margin. Irregularly oxidized pyrite-bearing 
sections of these zones host microscopic gold 
grains associated with magnetite and goethite. 
The Myriophyto granite constitutes the north
westernmost part of the Mesozoic granite belt 
developing along the NW -trending contact 
with the Circum Rhodope Belt rocks. 

3) Oligocene stocks (Frei, 1992) of volcanic 
porphyries and breccias also trending NW, in 

the southern part of the Myriophyto region 
with subeconomic porphyry copper mineraliza
tions in relation to intense hydrothermal altera
tions. These stocks may also be considered as 
potential exploration targets for low-grade 
gold. 

4) In contrast to the typical bedrock geology 
presented above, the Vertiskos Formation in 
the Myriophyto region hosts frequent exposures 
of marble sequences. 

The carbonate host-rocks 

The mineralized occurrences which are the pri
me exploration target of the Myriophyto area 
show strongly sheared structures, developing 
shear banding, folding and axial fracturing, 
along the generally N 40° W striking and gently 
dipping contact with underlying mica and/or 
amphibolitic schist, with varying chloritic and 
calcitic character, particularly chose to the 
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marble contact. Similarly, when never in 
contact, the foliated marble sections appear to 
be covering the Myriophyto granite, without 
any indication of obvious hydrothermal reacti
on and skarn formation. On the other hand, 
Cu-mineralized, foliated and serpentinized ul
trabasic fragments accompanied by minor 
skarn formation, constitute common inclusions 
along the NW.:sheared and strongly fractured 
by NE trending faulted, marble-schist contact. 

The marbles were also studied microscopi
cally and found basically to be calcitic. Impure 
varieties contain muscovite, amphibole, rutile, 
zircon and graphite. Limonitized pyrite and 
pyrrhotite grains occur weakly disseminated. 
Textural and mineralogical observations are in
dicative of a variable ftnd often strong influence 
of brittle and ductile deformation. Mineral im
purity, in terms of silicification, mica forma
tion, and dolomitization and ankeritization 
developing irregularly or in bands (Mataranga
Varti 1993), and C- and 0 -isotopes (De Groot 
et al., 1996) in the Myriophyto dolomitized 
marbles show occasionally deviating patterns 
which indicate that mineralizing fluids intera
cted with the carbonate rocks. 

The overall structural character of the mar
bles, relative to the Vertiskos country rocks, 
suggests thrusting and probably abducting con
tact relationships. The Sr-isotope ratios from 
the Myriophyto marbles are very similar to the 
data for the Mesozoic Circum Rhodope Belt 
marbles (Sepherd, Naden, 1993) and different 
to those from Kerdyllia marbles. It agrees with 
the geological indications suggesting that the 

Table I 
Representative Analyses of the Myriophyto Mineralizations 

2 3 4 

Fe 203% 0.24· 1.90 0.06·0.69 O.Ql 
FeO 0.43-1.08 0.57-2.10 1.29 
MnO 0.03-0.18 0.78-2.02 0.04 
As 0.01 -0.05 
Cu 0.26-0.66 0.03-0.06 
Pb 0.11 -1.35 0.61 -32.0 1.42 
Zn 0.79-12.5 0.00-0.04 0.30 
Au• 44.1 -52.3 0.18-0.92 0.02-0.12 0.72 
Ag• 1 - 9 14 - 73 120 
Bi* 0 - 20 640 
Cd• 2 - 540 0 - 4 23 

•ppm 
1-5 : SULFIDE .MINERAL T YPES 
1 : Asp-po-py-cpy-cov-ilm-gph-electrum-maldonite 
2 : Sph-cpy-cov-ga-py 
3 : ga-py-cpy 
4 : ga-py-spy-cpy-cov-bismuthinite (10 1-1m-0.2mm) 
5 : Sph-ga-py 
6-8 : HYDROXIDE/OXIDE TYPES 

Myriophyto marbles are tectonic slices in the 
Vertiskos Formation (Fig. 3). 

Mineralizations 

Exploration of prospects in the Myriophyto re
gion formed by various ore forming regimes 
and styles, led to structural, chemical and mi
neralogical discrimination of a great diversity 
of mineralization types which were classified 
into two major groups (Table I: Fig. 3). 

Protore sulfide mineral types 

Sulfide mineralizations occur quite frequently 
in both carbonate and non-carbonate regimes 
and have a great importance for the potential 
accumulation of metals in gossans by super
gene processes. Major types that were identified 
are: gold-rich arsenic-iron-copper-bismuth 
sulfides, controlled by a 2 m wide, strongly she
ared and silicified mica gneiss sequence in the 
Rodonas prospect, with gold values ranging 
from 44,1-52,3 ppm. Arsenopyrite, pyrrhotite 
pyrite, chalcopyrite and covelline constitute the 
sulfide mineralogy and ilmenite and graphite 
are common mineral associates. Gold forms 
numerous Ag-bearing (5,87-5,99 %) and Bi
bearing (5,76-20,66) grains, the latter approa
ching the stoichiometry of maldonite (Au2Bi). 
(Table 2; Plate I, Fig. 1, 2 and 3). 

Gold-bearing sphalerite-chalcopyrite-covel
line-galena-pyrite-quartz veins found entirely 
in the carbonate-hosted mineralization sys
tem of the Agios Charalampos prospect. The 

5 6 7 8 

1.23 45.93-61.45 41.66-53.70 27.88-32.30 
3.3 0.14-0.80 0.29-3.88 0.42-1.96 
1.94 0.09-0.31 0.16-0.92 16.77-23.22 

0.70-2.40 0.03-0.28 0.10-0.50 
0.03-0.47 0.03-0.23 0.01 -0.02 

0.07 0.01 -0.16 0.00-0.16 0.02-4.00 
1.75 0.01 -0.62 0.03-0.20 0.20-1.7.5 
0.05 0.13-12.4 0.0-4.1 0 . .5-8.8 
2 0 - 12 0 - 23 16 - 90 
20 20-260 0 - 130 l - 13 
108 0-5 0 - 9 .5-170 

6-7 : goethite-lepidocrosite-limonite-hematite-gold 
pyrite-sphalcopyrite-covelline-chalcosite·pyrrhotite-galena-sphalerite·graphite 
8 : goethite-lepidocrosite-limonite-pyrolusite-pyrite 
Gold grains, 2- l 5 1-1m in the FeOH and the carbonate matrix. 
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Table 2 

Electron Microprobe analyses of ore minerals from the Myriophyto region 

Gold Maldonite Bismuthinite lioulangerite 

Pb 
Sb 
Au 93.08 93.40 79.06 86.45 91.22 
Ag 5.87 5.99 
Fe 0.15 0.16 0.10 0.58 
Cu 0.17 0.48 
Hg 2.11 
Bi 20.66 10.70 7.50 
s 

99.72 99.53 99.72 99.53 99.78 

quartz veins form subhorizontal extensions in 
strongly sheared marble-schist contacts and 
intramarble sections, often deformed to lenso
id bodies (Fig. 4). Dolomitization and anke
ritization of the sheared marble is a common 
alteration type related to the sulfide minerali
zed quartz vein system. 

- Base-metal sulfide quartz veining, mainly 
filling shear and cross-cutting fractures in car
bonate rocks of the Agios Charalampos pros
pect. Varying contents of sphalerite, galena, py
rite, chalcopyrite, covelline, cerusite and bis
muthinite may be attributed to different subty
pes (Table 1 ). As in the previous type, the alte-

51.88 52.57 
26.74 27.23 

93.55 93.48 

0.45 0.66 0.45 0.41 0.60 0.55 

5.88 5.76 80.44 80.28 
18.35 18.52 19.80 19.09 

99.88 99.90 99.24 99.21 99.02 99.44 

red marbles hosting the vein sulfide mineral as
semblages display strong dolomitization and 
ankeritization also reflected the obvious enrich
ment of MgO, MnO and FeO, when normalized 
to unaltered marble from the area (Fig. 5). The 
galena-sphalerite (Pb = 15 wt%, Zn = 3.75 
wt%, Cd = 154 ppm) quartz veining, in low
angle NW -trending shear-faulted and silicified 
mica gneiss, of the Tripotamos prospect and 
the galena-boulangerite (Pb = 30 wt%, Sb = 
1,10 wt%, Ag = 281 ppm) assemblage of the 
Palatiano prospect become also mineralogical 
differentiates of the same type although they 
are not carbonate hosted. 

29 



CAABONATE ROCK ALTERATION RELATED TO Pb-Zn-Cu 
SULFIDE QUARTZ VEINING 
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Fig. 5. Carbonate rock alteration related to Pb-Zn-Cu 
sulfide quartz veining, showing dolomitization and 
ankeritization development 

Supergene gossan types 

The gossan deposits, entirely developed in the 
carbonate rock environment, constitute the ma
jor gold enrichment systems of the region and 
therefore, the prime exploration targets of po
tential gold. Two discriminant types are observed 
based mainly on geochemical and mineralo
gical signatures. 

- An iron predominant gossan, showing 
dense concentration in the Agios Charalampos 
prospect and developing "stratiform" extensi
ons (Fig. 6) at the sheared marble schist con
tact, frequently accompanied by the presence 
of gossaneous lensoid bodies in the extremely 
foliated hanging-wall marble and footwall 
schist (Fig.6, 7). Quite often gossan deposits are 
also emplaced within NE-trending subvertical 
fault structures in close association with the 
marble-schist contact zone (Fig. 8). Metal diffe
rentiation displays an As-Cu-Bi predominant 
subtype which appears gold-richer (Tab. 1). 
The gossans show a complex mineralogy of 
hydroxide, oxide and relict sulfide components 
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(Tab. l ), gold being identified in grains of 2-15 
m (Plate I, fig. 4) The apparent absence of gold 
minerals in chemically gold-rich samples is 
most probably due to finely divided "invisible" 
gold. The dolomitized-ankeritized sheared but 
unmineralized marble is more strongly silicified 
and mineralized approaching the limonite 
gossan (Fig. 9). In many cases, gold tends to be 
enriched in the mineralized-silicified marble. 
rather than in the iron gossan itself (Fig. 8). 

- A predominantly iron-manganese gossan 
with high concentration of Pb, Zn, Au. Ag and 
Cd (Tab. l) was found only in the Petrades 
prospect, where slags also analysed gave values 
of Au= 0,5-1,0 ppm and Zn = 0,45-1,75 wt%. 
The gossan deposits in the Petrades prospect, 
even if commonly related to thin carbonate 
beds, structurally sheared on underlying am
phibole schists, are mainly controlled by exten
sional NE-trending breccia zones, composed of 
silicified-mineralized carbonate fragments in a 
iron-manganese hydroxide matrix. This fault 
breccia is also the major gold-concentrating 
structure in this case. A geochemical "cardio
gram" reflects clearly the Fe-Mn predominant 
character, of the gossans along with silicificati
on (Fig. l 0), that is probably imposed on base 
metal mineralized systems. A general geoche
mical trend of all the gossans in the Myrio
phyto region is the obvious enrichment of the 
transition metals (Fig. 9, 1 0). 

Conclusions and prospecting tools 

Field geological observations 

The marbles appear sheared and sliced in rela
tion to what are generally considered as typical 
Vertiskos Formation rocks e.g. mica gneiss. 
including the Mesozoic Myriophyto granite; 
however, its incorporation into the normal Ver
tiskos Formation stratigraphy remains a questi
on for further investigation, in spite of the Me
sozoic age obtained by Rb-Sr dating. 

- Metamorphosed mafic and ultramafic 
rock sequences constitute extensive occurren
ces within the mica gneiss formation surroun
ding and hosting the marble cover. 

- Large amounts of foliated and cross-cut
ting quartz veins are found in the metamorphic 
rocks, often at the granite contact with mica 
gneiss. 

- The role of the Mesozoic granite in me
tallogenesis is still uncertain; the restricted lo
cation of garnet-magnetite endoskarn needs 
further investigation. 



--~----~------- -~---~----~~ - -·r---~-----r----~----~-----
0/o SiOa CoO MgO FeO MnO F~z()3 As cu• Pb0 zn• Bi6 Cd 0 Au•• ~· co• N\• 

-+-----~------~ 
A. '&45 3.36 1m o.u o.oa .c.1o o.o& 131 1& 110 - - - - • 21 

B. 54-'1 3.50 4.15 3.18 o.oe 4.42 o.o& 75 u.. 520 - - - - 15 45 

C. 10.15 40.50 10.1a 1.44 0.24 141 o.o.s " s2 ss - 1 - - 4 s 

D. us 12.60 o.ta o.s o.oa 57.20 2.40 2a0 210 2so no 1 142 - s1 22 

E. 3.15 suo 5.a o.2t o.o2 o..eo o.o1 12 a , - - - - - 2 

F. 1.07 29.40 0.&3 0.2J 0.01 37. &0 0.30 403 so 121 - - 4C - 14 ' I 
G. 1.07 52.67 0.75 0.07 O.o.t 3J5 Q04 112 • 30 - - - - 7 4 1 

H. 1.m 22.40 o.• o.M o. n 45.!3 1.10 2140 200 312 2'0 2 1100 2 ss •• 

I. 1!.!1 '·" 2.50 0.15 0.14 5230 o.oa 1100 12 200 250 1 1an - 150 52 

• ppm ••ppb 
+-N40• W N 5CrE /90• 

- N 6C1 E _ I 1 A. Weath~r~d muse. schist 

. , , J &f NW 1 1 B. tnt~rb~ded amphibolit~ rrlrT nr I / I ..1 C .... d 
Nllll' ~~2;§~S§~~~~~~J:;J:;q~':yQ~hQQ~;:!;:Q~~.t~~ SiliCified- olom. morbi~ r I _U I I I I I I ' 

I I I I I -, I I T D L" . ·- . ,. t' :u~ 1111L. -, u I I I IJ I ~ 1 
1 

_1 I I "T T T I T • 1mon1~ mtn~I"Q ISO IOn 
1 l 1 r 1 I 1 i.F~ ~ _l l I T I 

... • •• r 1 • • 1 Ll\ Q!:\L_L _l 
1 ~ 1 1 E Marb~ · host -rock 1 11~ 1 .. J. 1 · rx1 1 1 1~----r-' 1 1 I I I • • 

"- '::'~-1......., ....., ,..., ,( l I r-tE"\ I U"""',..., I I I I • . 
- ;;..s-;:., ,,..;- ~-~ ,.., r 1 ~ 1 l'-L. _, 64~ - _ ' 1 1 1 1 F. Carbona~ -lrm. fault breccKl 

,..... ,_ r:, ......... ....., IIIIi"' ~ I I I 11 al ,...., ,...., 1 I I I I 

"",.., '-- "' ~ - ~ - ..,_, "" ~ - "" "" "" "' ,...., "' ,.., G "-rbl•· w II k ,... ,._..,-v ,.._ ~,..,,..., ;o.J I I I I lA ...I. ~~ "-' ,.._, "-' ,...., rJ ~ ..v ~,..., , l"tY ..-, Q -roc "'1 ,...,,..,,....,,..., D lfe7.......l. ,....,,..,., ,...,,...,~,...,,...,_,,....,,..., __ 

,.., ,_ ...... _ "'-~ ~~ 1 'O'tCJ::: 41 ....,.-v'V--v::v-v-~- H lr...-.ular lim replac~m~nt 
I -,_ - - --;;,iS~,...."""'~ - 41 ,. . . • ...... . 

i m 
1 

/ {- - ,..._, ~""' "" ,..._, "" "" I I "" "-:" "" v "~~ v "" "" 1 Umonitized -silicified carbon 
,.., ,..., ""191. ~ ,..., ,...., ,..._......., I " " " " " " " " . 

~ - - rocks lenses . ® 
10t~ 

1m ~m 

eo1e2l M.F'. 

~ 

Fig. 6. Cartoon showing a .. stratiform". iron gossan developing at a sheared and fractured marble-schist contact 
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MineraJizations 

In spite of the clearly sheared-controlled and 
deformed arsenopyrite-pyrite gold assemblage, 
which probably represents a synmetamorphi
cally differentiated sulfide phase, the rest of the 

32 

sulfide types are related to quartz vein develop
ment into mainly subhorizontal, but also sub
vertical shear fractures. However, a preliminary 
Ph-isotope Mesozoic age on galenas (210-250 
m.y.). (Constantinides, Arvanitidis, 1993), in 
relation to the frequently deformed boudina-
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Fig. 9. Whole-rock chemistry normalized diagram 
showing the development of iron predominant supergene 
Au-enrichment system with obvious silicification trend 

ged and brecciated character of the sulfide 
mineralized quartz veins, probably indicates an 
ore forming process developing in relation to 
metamorphic differentiation and production of 
quartz. From the regional point of view sulfide 
mineralizations occur adjacent to Cu ± Au 
porphyry deposits and vein/shear controlled 
ore bodies related to Oligocene acidic stocks 
(Arvanitidis, 1993) . 

. The gossans develop mainly at the schist
marble contact and display Fe- and Fe-Mn-rich 
trends with variable enrichment of Au, As, Cu, 
Zn, Pb and Bi. The ore-chemistry complexity of 
the slighty differentiated gossan types, suggests 
metal contribution from various sources which 
may comprise: 

- the different parent sulfide types descri
bed above 

-the mafic and ultramafic sequences as indi
cated by the enrichment of transition metals 

s 
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Fig. 10. Whole-rock chemistry normalized diagram 
showing the development of manganese-predominant 
Au-enrichment system, with obvious silicification 

(Cr, Ni, Co) in the gossans, probably accom
panying Cu and Au 

- the foliated and strongly mineralized qu
artz-pyrite veins. 

The reactive carbonate rocks and their 
sheared contacts with underlying schists have 
acted as a "sponge" mainly in terms of sucking 
and accumulating metals in relation to the de
veloping supergene fluid circulation. 

Alterations 

The Myriophyto region has proved to be an 
ideal area for studying alteration styles in 
carbonate rocks. Major alteration types 
include: 

1) Dolomitization, frequently together 
with ankeritization, developed in shear, frac
ture and breccia zones, within marbles, 
commonly associated with base-metal sulfide 
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veining; the country mafic and ultramafic rocks 
may constitute exceptional Mg-reservoirs. 

2) Silicification in cases when accompanied 
by dolomitization, follows mainly the Fe-rich 
supergene process (formation of limonite, lepi
dochrosite, goethite) and shows an apparent 
progressive trend in accordance to Au-enri
chment. 

3) As far as the presence of dolomite is 
concerned, a genetic link to probable synsedi
mentary or diagenetic origin has also been re
ported (Mataranga - Varti, 1993) 

Major lithogeochemical trends 
The lithogeochemical trends obtained clearly 
replay the parent sulfide assemblages, the im
posed Fe- and Fe-Mn predominant supergene 
processes and the associated alterations. In 
general terms two differentiation patterns may 
be distinguished: 

I) An As, Cu, Au, Bi, Cr, Ni and Co pattern 
along with iron-rich gossans which appear 
influenced by a mafic-ultramafic leaching sour
ce, as well as the Vertiskos mica gneiss, which 
contains primary disseminations of pyrite, pyr
rhotite and arsenopyrite traces. 

2) A base metal Ag, Cd, Au pattern along 
with Fe-Mn rich gossans, more influenced by 
carbonate-rock alteration processes. 

Economic aspects 
To date, in a very early stage of data evaluation 
the Myriophyto region base precious metal de
posits appear to be non-economic, or show po
tentially subeconomic aspects in some prospect 
cases as, e.g., Petrades. However, it is important 
to note: 

- The neccessity for further exploration of 
shear-control1ed Au-rich arsenopyrite-pyrite 
chalcopyrite assemblages (Arvanitidis, 1993). 

- The restricted areal and volumetrical 
presence of carbonate rock sequences unable to 
host economic deposit. 

On the other hand, the strong Au-enrich
ment potential of the meteoric weathering su
pergene system, which acting in cases of exten
sive carbonate rocks might produce ore de
posits. 

The ability of schists, below the sheared mar
ble contact, e.g. Agios Charalampos, and of 
subvertical silicified carbonate breccia zones 
with FeMn (OH) matrix (e.g. Petrades, Myrio
phyto) to include potential Au-concentrations, 
make those ore-bearing structures prime targets 
for follow-up gold exploration. 
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Explanation to Pl.A TE I 

Fig. 1. Maldonite grains in the shear-controlled Vertiskos gneiss-hosted arsenopyrite (light) mineralization (Reflected 
light; II nicols; x 200) 
Fig. 2. Gold grain associated with arsenopyrite (light) in the shear-controlled sulfides of the Rodonas area (Reflected 
light; II nicols; x 200) · 
Fig. 3. Hair-like gold veinlet in association with fractured arsenopyrite {light) grains {Reflected /light; 11 nicols; x 200) 
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