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ULTRAMAFIC KNOCKERS AND CR-BEARING MINERALS IN MARBLES
OF CENTRAL RHODOPE (N. GREECE) AND THEIR SIGNIFICANCE
FOR THE AGE OF SEDIMENTATION

A. Liati*

ABSTRACT

Ultramafic rocks occur in form of cm- to dm-large knockers incorporated
in marbles of the upper tectonic unit of central Rhodope, near the contact
with the Oligocene granodiorite of Xanthi. They have suffered regional
metamorphism and were subsequently affected by contact metamorphism. The
following mineral assemblage was identified in these rocks: olivine -
serpentine - Cr-spinel - clinopyroxene * phlogopite * pargasite t+ andradite
+ magnetite + calcite. Within the same marble belt, Cr-bearing minerals
occur in a horizon of impure aluminous marbles, near the village Stirigma.
These marbles bear the mineral assemblage: calcite * dolomite - zoisite -
anorthite - Ca-amphibole - Cr-Al-spinel - Mg-spinel - chlorite + corundum %
margarite * olivine * phlogopite. Besides Cr-Al-spinel, which is believed
to be of detritic origin, also zoisite, corundum and amphibole are rich in
Cr. The presence of ultramafic knockers and Cr-bearing minerals, among
which detritic Cr-Al-spinel, indicates that during the time of sedimenta-
tion a source of ultrabasic rocks should have existed in the neighbouring
regions. Since no pre-Triassic ophiolite complexes have been confirmed in
the broad area surrounding Greece, the age of the carbonate sediments of
central Rhodope, which contain the ultrabasic material may be interpreted

as younger than Triassic.

EYNOWH

Mixp& onoCTPOYYUAWREVA Tepdxn unepPacikdv mneipeopdiwv, dtactdoecwv and
HEPLKE €XATOOTA HEXPL HEPLKEG Oex&deg €KATOOTE, anavioUVv EVOWPHATOUEVH OF
HepuoPa TNG avedTEPNG TEXTOVLIKAG evodInItag Ing Poddnng, xovi& otnv enoagf pe
1ov OAtyoxalvikd ypovodiopltn 1ng E&vOng, oinv neploxn tov Kippepiwv. Exouv
unooteil Tnv enidpaocn Ing¢ KoBOALKAC PeETopdpeong Kal HETAYEVECTEPA 1IN0C
peTopdpewong eNAERC. T1a NEeIPORaTa qUT& SLanLoTOOnKe To akOAOUBO OPUKTOAOY LKO
&BpoLopa oALBivng - oegpneviivng - Cr-ontvéliog - xhvonupdfevog £ gloyoniting
+ nopyociing = avdpaditng + payvniiting + acBeotitng. T1nv (dta {Ovn papudpov,
anavioUv xpeptoUxa (éneg Cr-Al-omivéALog) kot nmioUoLa o xpduto (éneg {oicitng,
napyaciIng, xkopouvdio, xAwepling) opuktd ot &vav opilovia axk&Baptwv, nAoUolwVv
oe alovuplvio popudpev, XKovi& o1o xeptd T1hplypa. H noapovcia Tov uneppactxdv
TEPaX®OV, KaOOC Kol TV XPWHLoUXwV OpuUKTOV, petafd twv onolwv xot Cr-Al-
SnIVEALOG KAOOTLKAG NpoéAeuong, npounobéter 1nv Unopfn xamnoioag¢ nnyig
Jnepfactkod UALKOU kaT& 10 Xpdvo Tng ({nuatoyvéveong. E@doov otnv eupltepn
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Fig. 1: Geological sketch-map of the

) studied area which belongs to

-ma“h‘es [ the upper tectonic unit of cen-
metabasic tral Rhodope. The marble belt -
m%s with alterating metabasites -
gggligﬁissts where the ultramafic knockers
[ arenice and the Cr-~bearing minerals oc-
cur is shown. On the lower left

[] dhramatic part of the map, marbles of the

lower tectonic unit of Rhodope,
overthrust by gneisses of the
upper tectonic unit of Rhodope,
overthrust by gneisses of the
upper tectonic unit are shown.
In the inset map, the extent of the Rhodope zone and the two tectonic units
(from Mposkos & Liati, 1993) are shown.

p overthrust

neptoxfi 1ng¢ EAAG&GSag dev éxouv dtantotwbe{ npo-Tptad K& 0PLOALBLKE CUNNAEYVRXTY,
n nAkio TV avBpaxk(kdv ({NU&TeV NG KEVIPLKAG Poddnng mou mepléxouv 10
unepfactkd UALkd Ba npénet va eivot Touldytorov vediepn 1ou TpradikoU.

INTRODUCTION
The Rhodope zone, situated between the Balkanides, to the north and the
Dinarides-Hellenides, to the west-southwest, is a sequence of supracrustal rocks
of sedimentary and magmatic origin metamorphosed under high pressures and strongly
overprinted under medium pressure conditions during Eocene (Liati, 1986). The
age of the protoliths remains unknown, due to bad preservation of fossils.
Subdivision of the Rhodope zone into two major tectonic units has been suggested
both on geological (Papanikolaou and Panagopoulos, 1981) and petrological grounds
{(Mposkos, 1989). Post-metamorphic, Oligocene magmatism produced a belt of granitoids
and of coeval, felsic to intermediate volcanic rocks structurally related to
extensional basins widely developed in the Rhodope zone (Maltezou & Brooks,

1992} .

Metamorphosed ultramafic rocks, possibly representing parts of dismem-
bered ophiolites, occur in eastern Rhodope,
S e e it s s e e s e e while other less extended outcrops appear
QB‘P in central and western Rhodope. In the
study area, north of Kimmeria wvillage,
ultramafic rocks extending in an area of
ca. 2000m2, are intercalated with
amphibolites, near the contact with the
Oligocene granodiorite of Xanthi (Fig. 1).
Moreover, ultramafic rocks in form of
centimeter- to decimeter-large knockers
incorporated in the marbles of this area
occur (Fig. 2). Within the same marble
belt, Cr-bearing minerals were found in a
horizon of impure aluminous marbles, in
the vicinity of Stirigma village (Figqg.

+
XANTHE apm

Fig. 2: Geological sketch-map'of the
eastern part of the contact 1y.
metamorphic aureole of The present paper is dealing with the
Kimmeria, where the petrography and mineral chemistry of the
ultramafic knockers occur in yltramafic knockers and of the impure
the marbles. aluminous marbles which contain Cr-bear-
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ing minerals and considers also the geochemistry of the ultramafic knock-
ers. Emphasis is given to the implications of the ultrabasic findings for
the age of sedimentation in the Rhodope zone.

GEOLOGICAL SETTING

The Rhodope zone in the studied area is composed of metamorphic rocks
including quartzofeldspathic gneisses (commonly migmatized), metapelites,
amphibolitized eclogites, marbles, ultramafics and calc-silicate rocks. The
above regional metamorphic rocks are partly affected by contact metamor-
phism, due to intrusion of the granodiorite of Xanthi in Oligocene times
(Meyer, 1968, Liati, 1986). Two kilometers north of the village of Kimmeria,
where marbles are in direct contact with the plutonite, a ca. 300 m wide
contact metamorphic aureole is well developed (Fig. 2). In the frame of
regional metamorphism, two principal metamorphic events affected the Rhodope:
(a) a high-pressure metamorphism of eclogite-facies with peak -minimum-
conditions of ca. 12 kbar, locally reaching 18 kbar in central Rhodope
(Liati & Mposkos, 1990) and (b) a medium-pressure metamorphism overprinting
the high-pressure rocks, characterized by peak PT conditions of 9t+1 kbar
and 550-650°C, also for central Rhodope (Liati 1986).

The age of the protoliths of the metamorphic rocks of Rhodope is unclear.
Kozhoukharov & Timofeev (1980) report some Precambrian microphytofossils
from the Bulgarian Rhodope, while Ancirev et al. (1980) note the presence of
some molluscs of Middle Ordovician to Lower Carboniferous age. However, the
interpretation of these findings is highly disputable.

Regarding the age of metamorphism, according to K-Ar radiometric data,
medium-pressure metamorphism is of Eocene age (40-45 Ma; Liati, 1986; Celet
& Clement, 1991). Higher dates of 78 to 95 Ma (middle to upper Cretaceous)
reported by Liati (1986) for hornblendes (predominantly kelyphitic) bf
partially amphibolitized eclogites may correspond to the time of early
exhumation characterized by the formation of various symplectitic textures.
Although the high-pressure metamorphism was not radiometrically dated, it
should not deviate significantly from the mid- to upper Cretaceous stage of
early exhumation, as indicated by the rapid exhumation rate in the Rhodope
(Mposkos and Liati, 1993). If this assumption 1is true, then the time
difference between high-pressure metamorphism and medium-pressure over-
print is ca. 50 Ma, which is similar to the 40-60 Ma time interval between
the metamorphic events of high-pressure and medium-pressure reported for
other overprinted high-pressure terrains (e.g. Caledonides, Alps, Variscides:;
Carswell and Cuthbert, 1986). Likewise, Celet and Clement (1991) interpret
K-Ar data from metamorphic rocks of Rhodope by two metamorphic events, one
of lower-upper Cretaceous and a second of Palaeocene-early Eocene age,
while Arnaudov et al. (1990), based on lead isotopes in K- feldspars and U-
Pb on zircons from migmatites, report model ages ranging between 63 and 32
Ma. All these radiometric data support participation of the Rhodope in the
Alpine orogeny. Also Burg et al. (1990) suggest that both regional metamor-
phism and deformation may be Cretaceous in age, on account of geological and
tectonic criteria in the Bulgarian part of Rhodope.

MODE OF OCCURRENCE OF THE ULTRAMAFIC KNOCKERS AND OF THE IMPURE MARBLES
Metamorphosed ultramafic rocks occur in form of rounded knockers, a few
tens of centimeters large incorporated in marbles, near the contact with
the Oligocene granodiorite of Xanthi, 1.5 km north of the village of

Kimmeria (Fig. 2). In the same area, a borehole through the marbles has
WneoiakA BiBAI0BNKkn "OedppacTtog” - TuAua Mewloyiag. A.MN.O.
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drilled 1.2m of ultramafic material within the carbonates. The ultramafic
rocks have suffered regional metamorphism together with the marbles and
were subsequently affected by contact metamorphism, due to the granodiorite
intrusion. The host marbles belong to the upper tectonic unit of Rhodope
and, together with alternating amphibolites and metapelites, form a ca. 11
km long belt, locally reaching 1.5-2 km in thickness (Fig. 1). Cr-bearing
minerals occur in places within this marble belt. They are best developed in
an horizon of impure marbles rich in Al-minerals, near the village Stirigma.

PETROGRAPHY AND MINERAL CHEMISTRY

1 ic _knocker
The ultramafic knockers in the marbles of Kimmeria are characterized by
the following mineral assemblage:

olivine - serpentine - Cr-spinel - clinopyroxene * phlogopite * pargasite
+ andradite * calcite * magnetite .

Not all of the above minerals are products of regional metamorphism.
Contact metamorphism and metasomatism resulted in both the formation of new
minerals in the ultramafic rocks, as well as modification of the chemical
composition and texture of the primary, regional metamorphic assemblage.
Textural evidence allows us to recognize among the mineral constituents of

Table l: Representative electron-microprobe data on clinopyroxene, chlorite, olivine
and Cr-spinel from the ultramafic knockers.

Clinopyroxene Chl Olivine Cr-spinel
E-20 Bl24 (E-20 E-20 E-20
1) 2(r) 3() 4(x) 5 6 7 8 9

Si0, 51.4 4.7 53.3 54.6 34.9 |Si0y 41.4 42.2 A3 41.9 42.5
Ti0; 0.52 - 0.40 - 0.09 |FeO 8.29 6.37 Cr3 20.8 19.7
AlOs 3.99 0.83 2.06 0.65 12.0 M0 40.197 0.25 Fe 0z 8.50 9.06
Cr3 0.51 0.34 0.12 - 0.19 {M0 50.1 50.2 FeO 8.50 8.05
Fe03 - - 0.77 0.52 - MO 1.49 1.%4
FeO 3.26 1.9 1.08 1.13 3.90 [Total 99.98  99.02 (MO 18.9 18.1
MO - - - 0.05 0.04 ’
MO 14.2 15.9 16.7 17.5 35.7 |Cations per 40 Total 100.14  99.95
c0 25.9 26.2 25.9 25.3 -
Nax0 - - - 0.15 - Si 1.006 1.021 jCations per 10
K0 - - - - 0.58 |Fe 0.168 0.129

M 0.004 0.005 |Al 1.369 1.382
Total 99.78  99.87 100.33| 99.85 | 87.36 {Mg 1.988 1.812 |Cr 0.455 0.430

250 0.176  0.188

Cations per 6(0) ©) Fo 91.5 93.3

Fa 8.5 6.7 2.000  2.000
Si 1.893 1,994 1.933

aliv 0.107 0.006 0.067

oo
O
g 2%
-

-3
8

Fe?t 0.198  0.186
M 0.035  0.036
2.000 2.000 2.000 8.000 Mg 0.780  0.786
AlvE 0.066 0.030 0.022 | 0.012 | 1.258
T 0.015 - 0.011 - | o.013
a 0.015 0.010 0.003 - | o021
Fe3t - - 0.021 | 0.014 -
Rt 0.101 0.058 0.033 | 0.034 | 0.616
Mg 0.779 0.864 0.903 | 0.946 | 10.100
ca 1.04 1.022 1.008 | 0.984'| -
™ - - - | 0.003 -
K - - - - | a4

Abbreviations: (c):core, (r):rim, (O):oxygen atoms, Chl:chlorite,
Fo:forsterite, Fa:fayalite.
Note: FeO in chlorite refers to total iron as FeO.
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Fig. 3: Photomicrographs of the impure
aluminous marbles. (A): Disseminated
grains of Cr-Al-spinel (brown spinel)
in the carbonate matrix (Cc) and
partly enclosed in anorthite (An).
(B) : Cr-Al-spinel (brown spinel) en-
closed in anorthite. Lighter-col-
oured crystals, marked by the ar-
rows, correspond to spinel poorer
in Cr (green spinel). (C): Green
spinel (sp) in the carbonate matrix
(Cc). On the upper part of the pho-
tograph, corundum (co) surrounded
by a reaction rim of green spinel
(marked by the arrow) is observed.
See also text and Table 2, for de-
tails.

the ultramafic rocks andradite and cal-
cite as having formed during the contact
metamorphic event, due to temperature in-
crease and infilttration of metasomatic
fluids. Recrystallization of clinopyroxene
and olivine is ascribed partly to contact
metamorphism. Microprobe data on mineral
constituents of the ultramafic rocks are
listed in Table 1.

Olivine is rich in forsterite compo-
nent and is partly altered to serpentine.

Cr-spinel has a deep brown colour and
occurs in abundance, in form of dissemi-
nated grains. It is possible that the com-
position of primary Cr-spinel has been
modified, both during regional and con-
tact metamorphism.

Clinopyroxene is a diopside with rela-
tively high Cr-contents. It is characterized by pronounced zoning, the core
being richer in Al, Cr and Ti compared to the rim. It seems that during
contact metamorphism, recrystallization accompanied by metasomatism led to
changes in the chemical composition of the clinopyroxene rim.

Chlorite is rich in Mg and is characterized as clinochlore.

2. Impur aluminou arbl ntainin - ri in

These marbles are characterized by the following mineral assemblage:

zoisite - anorthite - calcite - dolomite - Ca-amphibole -~ Cr-Al-spinel -
Mg-spinel - chlorite * corundum * margarite * olivine * phlogopite

Microprobe data on mineral constituents of the aluminous marbles are
given in Table 2.

Spinel occurs in brown- and green~-coloured crystals either disseminated
in calcite or as inclusions in anorthite (Fig. 3). Brown spinel is a Cr-al
spinel with Cr,03 contents ranging between 10.8-17.6 wt% (analyses 6, 7 and
8 of Table 2). It is locally quite abundant (Fig. 3A,B). Green spinels,
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Table 2: Representative electron-microprobe data on phlogopite, zoisite, margarite,
chlorite, amphibole, Cr-Al-spinel and corundum from the impure aluminous

marbles.
Phl Chl Zoi Mar Amph Cr-Al- Spinel Co
5-52 S-54 $-52 5-54
1 2 3 4 5 3 7 8 9 10
Si0y 37.6 28.3 | 38.6 29.8 39.9 |Al03 54.5  46.5 | 46.0  60.1 98.3
TiO, 0.49 0.16 - - 0.77 |Ti0, - - - - 0.05
R103 19.3  23.5 | 31.3  50.3 194 [cr03 0.8 17.6 | 17.0 6.07 1.79
03 0.21 0.26 | 1.14 0.2  0.57 |Fep3 0.05 0.71 [ 2.07 0.9 0.16
Fe03 - - 2.04 - 4.18 |FeO 231 264 | 253 178 -
Fed 5.98  6.03 - 0.30  2.09 |MO 0.3 0.2 0.20  0.17 -
MO 0.10 - - - 0.04 |MpO 1.3 8.47 9.39 15.5 -
MO 2.0 28.9 - 0.3l 14.5
o 0.23 - 24.6 12.0 12.8 |Total  100.09 99.89 [ 99.96 100.58 100.30
NaxO 0.45 - - 1.0 170
K0 7.95 - - 0.02 0.46 cations per 4
Total 94,31 87.15 | 97.68 93.96 96.41 |AL 1.764 1.582 | 1.567 1.856
cr 0.235 0.401 | 0.388 0.126
Catins  22(00) 280 | 12.50 200 20O (R 0.001 0.017 | 0.045 0.018
= 2.000 2.000 | 2.000 2.000
si 5.370 5.381 | 2.971 4.009 5.742
v 2.6 2.619 | 0.029 3.991 2.258 |Fe?* 0.530 0.636 | 0.602 0.389
M 0.008 0.005 | 0.005 0.004
8.000 8.000 { 3.000 8.000 8.000 |My 0.463 0.364 | 0.405 0.607
avi 0.627 2.663 | 2.805 3.983 1.032 1.001  1.005 | 1.012 1.000
™ 0.053  0.023 - - 0.083
cr 0.024 0.039 | 0.069 0.023 0.065
ret - - 0.119 - 0.487
I 0.715 0.961 - 0.031 0.217
M 0.012 - - - 0.005
1 4.684 8.1%4 - 0.060 3.111
ca - - 2.024 1,720 1.974
Na 0.126 - - 0.260 0.4
K 1.450 - - 0.004  0.084

Abbreviations: Phl:phlogopite, Chl:chlorite, Zoi:zoisite, Mar:margarite,
Amph:amphibole, Co:corundum.
Note: FeO in phlogopite and chlorite refers to total iron as FeO.

usually with a colourless rim, are characterized by lower Cr contents
usually around 6 wt% (analysis 9 of Table 2). Green spinel has been observed
also as a rim around corundum (Fig. 3C). In this case, it is a reaction
product of corundum+dolomite (Nitsch et al., 1985, Liati, 1988). As such,
it has been described also in aluminous dolomitic marbles of Naxos (Jansen
et al., 1978). This spinel is the poorest in Cr. The high Cr content,
especially in brown spinels, indicates a detritic origin for them and
presupposes the existence of an already emerged source rock of ultrabasic
composition, during sedimentation in the Rhodope.

Zoisite has a pale green colour, in hand specimen and reaches a few
centimeters in length. It is commonly associated with calcite and anorthite
(see Liati, 1988, for details). It is rich in Cr, which accounts for the
green colour of the mineral. Cr,03 contents are commonly around 1.2 wt%.
Pure anorthite and amphibole are locally abundant. Amphibole occurs either
as disseminated grains or, locally, in aggregates. It is very rich in Al
(maximum Al,03=19.4 wt%) and contains appreciable amounts of Cr. Chlorite
is widespread. It occurs either as medium- to coarse-grained colourless
isolated flakes or is associated with margarite or olivine. It is Mg-rich
(clinochlore) and contains also some Cr. Corundum is rare and occurs as
isolated crystals in the carbonate matrix. It is coarse-grained, often with
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Table 3: Representative chemical analyses of numerous fractures and contains

the ultramafic knockers many inclusions of zoisite. It is
(WEE) E-20  B7124  (ppm) EFe0 § ei28 also rich in Cr, which accounts
510, 44.8 38.6 cr 2750 1500 for its red colour. Margarite oc-
Ti0p 0.25 0.22 Co 31 31 curs in fan-shaped aggregates as-
Al;03 2:10 1.99 Ni 1060 1065 . . . .
Fe503 391 157 cu 17 258 sociated ylth anorthite, zoisite
FeO 2762 1.91 Zn 140 215 and chlorite.
MnO 0.18 0.28 Rb 19 3
MgO 24.7 27.9 Sr 72 39
cao 14.8 12.9 Ba 117 20 GEQOCHEMISTRY OF THE ULTRAMAFIC
Nay0 0.39 0.09 Pb 11 10 KNOCKERS
K20 0.67 0.09 Th 4 5
£,05 0.05 006 2r 31 10 Whole rock analyses of the
Hy0 4.66 7.37 Nb - 1 ultramafic knockers of Kimmeria
€02 0.53 3.83 ¥ 5 5 were performed for major and trace
Total 98.86 99.61 elements. The chemical analyses of

two representative samples are

listed in Table 3. As is shown by the chemical analyses, the major element
concentrations deviate from the typical ultrabasic composition. This is
attributed to modification of the primary composition due to mobilization
of elements (mainly addition of Ca from the host marbles) during both
regional and contact metamorphism and metasomatism. Nevertheless, the
ultrabasic character of the ultramafic rocks examined is clearly demon-
strated by the high Cr and Ni contents, which are typical for ultrabasic
rocks. It is worthmentioning that in the area of Kimmeria, dark coloured
knockers of magnesian skarns which have an appearance similar to that of the
ultramafic rocks described above occur in the same marbles and may, at first
sight, be mistaken as ultramafics. These rocks are products of contact
metamorphism of originally dolomitic marbles, they consist commonly of
olivine (forsterite), Mg-spinel, phlogopite, calcite, and dolomite but lack
any Cr-spinel. Moreover, the Cr content of the whole rock is very low.

SIGNIFICANCE FOR THE AGE OF SEDIMENTATION IN THE RHODOPE

Untill recently, Rhodope was believed to represent a very old {(Precambrian)
microblock which played the role of a “Zwischengebirge” between the Balkan
belt, to the north and the belt of Dinarides-Hellenides, to the south. The
view that the Rhodope participated in the Alpine orogeny was already
suggested by Kronberg et al. (1970), on account of comparative criteria
(fold tectonics and deformation style) with the neighbouring Circum Rhodope
Belt and later by Burchfiel (1980). Regarding the age of the protoliths, it
remains uncertain due to lack of fossils. Fossil findings reported so far
are, as already mentioned, baddly preserved and their interpretation is
disputable.

The ultrabasic rocks and Cr-bearing minerals described in the present
study are of great importance as far as the sedimentation age of Rhodope is
concerned. The significance of these findings arises from the fact that the
presence of ultrabasic knockers incorporated in the marbles, as well as of
Cr-rich minerals (among which Cr-spinel of detritic origin) in the same
marbles indicates that an ultrabasic source rock should have existed nearby,
during the time of sedimentation. Outcrops of dismembered ophiolites in the
Rhodope are known from the eastern part, where they form the largest
occurrences, as well as from the central and western parts. In contrast to
the other ophiolitic zones of Greece (those of Axios {or Vardar) and Pindos-
Vourinos-Othrys-Argolis-Crete), the ophiolites of Rhodope have been poorly
examined. Geophysical and geological data suggest that the ophiolites of
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\jammg ’ eastern Rhodope are thin tectonic slices
\%\‘mw¢¥$ emplaced along thrusts with a north-

TG ° . y ern direction of transport (Ivanov,

\ L \Vourinos & iﬁz:?“‘ 7 . 1988; Maltezou & Loucoyannakis, 1992).

Pindos v Qt%7 v v Both the formation age and the time of
emplacement are yet poorly constrained.

Othris Argolis, The actual arrangement of ophiolites

\ 4 in the Eastern Mediterranean region

s &igﬂi represents sutures of the Tethys. In

Crots Greece, such sutures are the ophiolite

Troodos belt of Axios (Vardar) and that of
Pindos-Vourinos-Othrys-Argolis-Crete

Fig. 4: Distribution of Mesozoic (Fig. 4) which have been studied in
ophiolitic rocks in Eastern Medi- detail, especially during the last

terranean (from Smith & Wood-
cock, 1982 and Koepke et al.,
1985).

decades. The formation age of these
ophiolites, including their extension
into Yugoslavia, is late Middle Triassic
(see Robertson and Dixon, 1984, for a review). Younger ages (Late Creta-
ceous) are reported for the ophiolites of Rhodes (Hatzipanagiotou, 1983;
Koepke et al., 1985) and Karpathos which are believed to represent the
southwestern extension of the late Cretaceous ophiolite belt of the Taurides
(Koepke et al., 1985). An overview of the formation age of the ophiolites in
the broad areas surrounding Greece, reveals that the existing ophiolite
sutures represent oceans opened during the Triassic or later (Sengor, 1979,
Sengor et al., 1984 and references therein). No pre-Triassic ophiolite
complexes have been confirmed within the Alpine system. It should be noted,
however, that in the suture zone of Northern Anatolia, the Minor Caucasus
and the Southern Caspia palaeozoic ophiolite complexes are locally pre-
served (Adamia et al., 1981 and references therein).

Therefore, as there is no evidence that oceanic crust older than Triassic
existed in the broad area of Greece and its surrounding areas, the age of
the ophiolite source which provided the ultrabasic material to the carbon-
ate sediments of Rhodope should be considered as younger than Triassic.

CONCLUSIONS

The findings of ultrabasic knockers and Cr-bearing minerals in the impure
marbles described in this study favor the view that the sedimentation age in
the Rhodope may be Mesozoic. Although the marbles bearing the ultrabasic
knockers and the Cr-bearing minerals occur in a restricted extent, their
presence may be relevant for the age of sedimentation. Considering current
views of a Rhodope participating actively in the Alpine orogeny and not
representing an old stable microblock (e.g. Liati, 1986, Ivanov, 1988, Burg
et al., 1990), the findings described in the present paper may lead to a new
frame of ideas regarding also the age of sedimentation. These findings
should be considered as a motive for questing for further evidence which
could support a Mesozoic age of sedimentation in the Rhodope zone.
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