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\ORPHOLOGY AND COMPOSITION OF THE GOLD GRAINS OF THE GALLIKOS—AREA,
| NORTHERN GREECE AS COMPARED TO SOME RHINE GOLD OF THE RHINE
e "VALLEY, GERMANY

~ "} Boboti~Tsitiakidou*, . Vavelidis™ and G. G- Amstutz*

ABSTRACT
The present study reports results on the morphology and the
chemistry of the placer gold in the Gallikos River area, Northern
The content of trace elements in the gold grains of this
area is compared with that in gold from the Rhine River. Sys-
tematic electron microprobe analyses reveal several differences
regarding the Au-, Ag-, Cu- and PGE-group contents. These dif-
ferences reflect different primary sources of the Gallikos River
area and probably still larger contrasts in regard to the source

‘areas of the Rhine River.

ZYNOWH
Mehetdtau n popgoioyle xaL n XnWLxR cvotman Tou nepooywuaTLxrod xpuood atnv
tepLoyr 10u TaAiunod motauold nal ylveTal oUynpuon ue avtdu Tou watepod Privou. H
ILKpOgHO LT wal ¥nuLxrd €peuva £belfov JagELS fLagopfe urtabd Twy &0 meployuv
wbLaltepa oTL agopd TLS MEPLEXTLHETNTES Tou xpuaol o dpyupo, Yahnd aol Twy HETAA-
v 1ng oudbag tou Aevxexpdoou. Ou pioeg neovenTLRETNTES Tou Ypudod gTo Tadiuxd
Xotaud avepyxovial ge 90% ypuad, 8,7% dpyvpo, 0,1% xaixd, 0,1% Acundypuoso, 0,2%
Gou;o, U,1% LpléLo, OL mepLerTLRATNTES TOU ypuool age oeilvio, TehovpLo, woruBhal-
WLO xaL auTLpdVLO ECVEL OF OPLOUEVES TEPLRTHOELS tdvw ato To GpLo avuyveuvolpdTniog
Tou ULxpoavaiLTh. O xousds Tou moTmuoy Privou aroTereltar xuplug amg 92,3% ypuad,
7,2% dpyupo waL 0,2% yadwd. SLpgopfs urdpxouv £RLaNS WAl OTN poppohoyla Twy HORKWV
Xpugod. O Tadiundg notapdc xal o Prvog éxouv wuplwg " gulhdén xpuod ", oL anooTd-
OELS ohwc peTapopdc wal oirdfeons Tou oTe LEnuaTa Twy RepLoxdy Epeuvag wadwg enlong

OL xaL oL mnyfc mpodievaric Tou  ELvaL YLa Tug BUo TEpLOXES HLAQODETLNES

_—
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.0ld washes were located |

Alps A small share is now
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alohg E@e younger flood  planes of the Rharne wvalley (FigTe
Values of. resPaned | mdterial ranged freml 5 mg to 20
Agﬁif &ﬁgm-xndxm&duaiia&g@@va@i®w§ﬁ$m¥,fﬂﬁé gravels in f{
so-called Low Terraces ("Niederterassenschottern’) :
other hand vyielded from 2 to 4 mg Au/m" (KIRCHHEIMER,

The samples analysed for this study are

the same gravel pPilt near Bruchhausen. A first microscop:
description was published by RAMDCHR (1965 ). 1In
present study an attempt will be made to demonstrate

differences and the similarities between the placer gold,

the Gallikos and the Rhine gold. especially w,f

regard to the composition and the shapes of the grains.

The Gallikos Situated 1p
Northern Greece,

gold 1n

area

district s Cent;:
40 km east of Thessaloniki.
the Gall:ikes River 1s kno
of antique
villages of Metaxochorion
1960, 1355:Ke
mined during

Macedaonia,

occurrence of placer

since ancient times. Remnants expicitation &

still
and Terpilles

today between the
(LIATSIKAS, 1939).

fineness of nver

be found
From 1953 ro

900/1000 was

gold with a
this time.
The

summers

placer material was carried out

and 1988 by systematic sampling

sampling of

during the of 1987

along the Gallikos River and i1ts tributaries,
The Gallikos River, which meanders from the v:llage

covers a distance of

of Fiska to the Gulf of Thessalonika
more than 60 km. Its tributaries include the Spancs (25 km)
the Megalo-Potami (18 km and the Xiropotamos (15 km)
Rivers (Fig.2) . ’
GEOLOGY OF THE GALLIKOS AREA 4
The Gallikos Riversystem originates from the
Kroussia and Verstiakes mountain. These mountains ranges:
consist of the fellowing rocks: metamorphic rocks of

Paleczolc igneous rocks. Trias q;c

clder.
Wnoiakr B|BA|0dr|

Paleozoic age and
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Fig. 2. The placer gold of the Gallikos area- Northern Greec
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Wneiakn BiBAoN;

or Jurassic volcanosedimentary series, volcanic rocks of
Eocene age and partly serpentinized ultramafic rocks
(KOCKEL et al..1971): These rocks units are the source
areas of the gold which 18 hosted by Miocene to
pleistocene alluvial gediments and thelr reworking
alluvial. fills. '

AURIFERCUS SEDIMENTS - XPYZOOOPA 1ZHMATA

The aurifercus sediments of the Gallikos comprise
red ~lays. marls.sandy marls. sands and gravels
to 20-25 m. but

The main opague

Together .

the:r thickness amounts may exceed 30 m 1n

gome places. minerals of the heavy fract:ion

#f the sediments are magnetite which 1s partly martitized,
jlmenite, intergrowths of ilmenite and hematite. limonite.
chrome spinels in different stages of alteration, sulfides

and 1n the most recent deposits remains of slags. Almandin
garnet. the green si1licate amphiboles. pyroxenes and
epidote are the main transparent minerals of the heavy
fraction (PE et al,. 1978: MICHAILIDIS et al.., 1985;
KOUGOULIS et al.. 1987).

The placer minerals 1n the Rhine gold concentrate
are composed of quartz. garnet. magnetite. martite.
ilmenite. hematite. =zircone. rutile, monazZite, xenotime.

cazsiterite, kyanite. spinel. staurclite. corundum. anatase.

chremite. platinum. cinnabar, columbite-tantalite, galena

ap4 tapiolite; framboidal pyrite and artifacts including

smes*er iron sphneres and alloys of Pb

{RAMDCHR .

including shot from

fire arms are also reported 1965 .

MORPHOLOGY OF THE GOLD GRAINS - MOPOOAOFIA KOKKCN XPYZIOY
The

changes in their morphology due to their mode

investigated gold grains show characteristiac
of
of the

transport
{(Fig.3.4). Important points are given below present
investigation.
In the concentrate of the Rhine gold the following
gold group were observed:
a) lamellar pitted grains. subrounded with vellow cores

and dark yellow rims displaying scratches:

" - TuAupa MewAoyiag. A.M.O.
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b)felongated ™ Fol'ded “'or bent grains occuring as flakes
,y}ﬁhmgumpxggrxgllqy Coresand jaghe=silyer tontent:

©flangulal 6r fhooked grains aith smooth surfaces
ié?érgrowths with pyrite;

Q1 rshotty dokdyy) Ait, [sbuifigy
‘Qroﬁghs with limonite: im part
(Fid'. 4d) ;

@) particies made up of two or more
individual gold flakes:

surfaces. and/or int

with’ sandwich struc

lnterconnected
The following types of
observed in the Gallikos area:

_— e e

geld grains have been
a) whitish-yellow grains with

displaying smooth

distances:

J0-40 wt.% Ag (electry
surfaces as a result of shorter transpoy

b) angular as well

as botryoidal. reniform gold grains
with a whitish yellew colour. high Ag-content (20-25) a;;
intergrowths of guartz, pyrite. and galena:

¢} round or elengated gold
dark vyellow rims:

d) flattened,

flakes with yellow cores afﬁ

folded, flexed or bent gold grains
cccasionally crescent shaped. consists of pure gold oft
with a spongy surface scratches 48 a result of longer

transport distances than the previous types:

2) gold particles made up of two or more 1nterconnected
individual gold flakes often of differing composition: }

f) geld grains with :
in about 7% of the Gallikeos grains im

Rhine gold with 30 to 40%.

"sandwich structure'. only ohservedr

contrast to the

CHEMICAL COMPOSITION - XHMIKH SYSTASH

The chemical composition of rthe gold grains 1s base
©on measurements
the Gallikos
microprobe

of about 357 individual gold grains (257 fr

area and 100 the Rhine) ARL-SEM

operated at 27 kv accelerating voltage and 30
Results on Au. Ag. Cu. Pr, 0s.Ir. Hg. £Ze. Te And Mo wé

obtained. Table 1 lists which represent thi

composition
In the

from an an

these analyses

mean of these grains.

Rhine gold 8 of the 100 investigated grain®

Wneiakr BIBAI0BAK

avcwr” Te abave the detection limit for Te. 5 of the 100

contain Hg above the detection limit for Hg.
RAMDOHR (1965) Pt 1s

grains measuread

Az described by only contalned as

ijndepended grains 1n  the heavy mineral concentrate from the
Rhane Hiver.
The reddish gold 1n the same material censists of rounded

sometimes 1diomorphic
reddish gold
distinctly lower reflectance than
normal gold and 1n oil has a clear lilac tint (RAMDOHR., 1969).
reddish geold contains

monccrystalline reddish to pink grains,
in contrast toe "normal gold”. As explained below,
i1s auricupride and shows
microprobe analyses

and most of the other 50% consist of Cu.

According ta the
wt % Au,
In the Gallikos River area

abooit gl
the following details

ars worth mentioning

In the concentrate of Megalo—Potami 7 of the

1nvestigated gold grains contains Se.Te and Mo above the
detertion [imit for Se. Te. and Mo.

In the concentrate of Spanos sand 30 of the 75
g=ld grains measured show a different colouring from the
interiors to the rims due ta the different chemical
composSition.,  1n contrast  to the Xircpotamos (4 of the 40
grains)., 1n contrast to the Megaleo-Potam: (11 of the 54
grains)., and 1n contrast to the Gallikos (45 of the 93
grains) (BOBOTI-TSITLAKIDOU et al., 1989).

DISCUSSION - ZYZHTHIH
The i1nvestigated gold grains of the Gallikos
shape. The che-

area

and of the Rhine River show a very different

differs markelly im regard to the si1lver
{Tab. 1. 5.6,

pessible sources of the studied placers can

mical composi:tion

cepper and PGE contents Fig.
Several

ne assumed The Gallikos River and its tributaries originate

in the following source areas and possible source rocks:

Th the Vertiskos-Series:

Hydrothermal quartz

e metamorphic¢ rocks of

veins crosscutting the above rocks;

Paolymetallic-sulfide or and iron-manganese deposits:

Porphyry—-copper deposits;

Ultrabasic rocks or their chromite-magnetite or sulfide

06" - Tunua MewAoyiag. A.M.O.
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ores
Gold grains with a silver contenf of 25 wt.% Ag

priginate probably  from the polymetallic sulfide ores. and

.14 grains with 4 wt.% Cu can stem from the porphyry
go! d

copper deposits (VAVELIDIS, 19B8). The platinum content
ir, the g:14d grains would normally indicate an araigin from
an ophizl:zlc area
feld cortents of a few g/t (MACK, 1964). and 20
g/t (MFOCEDS. 1986
In the gald grains of the polymetallic sulfide

were proved 1n guartz velns

crec  of lLacdikinc were detected 0.6 wt.% Cuy., 96 wt.% Au
and 3.2 wt.% Ag (THIMIATIS. pers. comm.).

According to  RAMDOHR (19650 the Rhine gold can
ster from many primary Sources but mest of 1t had 1ts Source

probably rram mydrothermal guartz veins and gossans.
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