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Introduction

Podiform chromitites are widespread in most ophio-
lite complexes worldwide. They occur at variable
depths in the mantle sequence, which is made up of
variably depleted harzburgites, minor dunites and
rare pyroxenite layers or dykes. Chromitites can be
concordant, sub-concordant or discordant to the
primary foliation, caused by mantle flow of the host
peridotite, and are surrounded by a variable-thick
dunite envelope. In most ophiolitic complexes, min-
eral chemistry of chromite varies according to the
location of chromitite bodies in the mantle sequence:
Cr# = Cr/(Cr+Al) tends to increase with deepness.
Thus, chromitite bodies located in the mantle-crust
transition zone [e.g. in the Oman (Ahmed and Arai,
2002) and Mayari-Baracoa, Cuba (Proenza et al.,
1999) ophiolites], contain chromite rich in AL,O, (Cr#
between 0.40 and 0.55), but chromitite bodies locat-
ed in deeper regions of the mantle contain chromites
progressively rich in Cr,O,, exhibiting Cr# up to 0.90.
The bulk platinum-group element (PGE) content of
chromitites also varies with their location in the mantle
sequence and consequently, is closely related to the
Cr,0, content of chromite: PGE concentration in-
creases with increasing Cr# of chromite (e.g. Crock-
et, 1979; Economou-Eliopoulos, 1986; Leblanc, 1991,
1995; Ahmed and Arai, 2002; Gervilla et al., 2005).
With the exception of few deposits, ophiolitic chromi-
tites generally concentrate Os, Ir and Ru, and are
highly depleted in Pt and Pd (e.g. Leblanc, 1991,
1995; Prichard et al., 1996; Zhou et al., 1998, 2001;
Ahmed and Arai, 2002; Gervilla et al., 2005).

Geological setting

The ultramafic rocks, considered in the present study,
belong to the Borovitza lithotectonic unit — the up-
per most unit of the Variegated Complex. The unit is
separated from the underlying Startzevo unit by the

Borovitza fault zone. According to Ovcharova et al.
(2001) this unit comprises marbles, biotite gneisses
and gneisoshists, porphyric and equigranular gran-
ites, massive metabasic and the studied serpentinized
ultramafic rocks (fig. 1). During the Upper Oligocene
small granite bodies are also emplaced in the Boro-
vitza fault zone. The grade of metamorphism is am-
phibolitic, without any signs of migmatization. The
unit is limited above by the Kurdjali shear zone.

The age of the ultramafic body here remains
undetermined. Traditional views on the geological
history of the Rhodopes regards them as Paleozoic
or older (bonues, 1986), but more recent studies tend
to accept Mesozoic age (Ivanov, 1989; Ricou et al.,
1989). According to Zhelyazkova-Panayotova et al.
(2000), the Dobromirtsi ultrabasite is the biggest one
in the country. Its outcrop area is over 11 km?. It is
platy shaped and NW dipping.

Structural features of the Dobromirtsi
massif

The Dobromirtsi massif is a small ultramafic body
slightly elongated along the NE-SW direction. It is
mainly composed of highly serpentinized harzburg-
ites containing variable amounts of orthopyroxene
and abundant dunites. Both types of rocks are cut
by few centimeter-thick, strongly folded (nearly iso-
clinal) layers of pyroxenites. Two different foliations
have been recognized: 1) a possible mantle foliation
defined by the elongation of pyroxene and spinel
crystals in porphyroclastic rocks, and 2) a later, al-
most mylonitic foliation. Mantle foliation tend to be
transposed by the later one and as a consequence is
difficult to be observed in the field. It has been clearly
measured in the NW part of the massif where it is
oriented N-S, dipping 45° to the West. It is partly
preserved in the orientation of the pyroxenite layers.
In the northern part of the massif some of these lay-
ers are oriented E-W, dipping 75° to the north. This
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Fig. 1. Symplified geological map of the Dobromirtsi ultramafic body area

foliation is given in black on fig. 1. The late mylonit-
ic foliation (white) tends to be vertical and is proba-
bly related either to the crustal emplacement of the
peridotites or to the amphibolite-facies regional meta-
morphism that affected the Rhodopes. This folia-
tion strikes 20-60°, dipping 70-80°. Its general strike
is 40°, but slightly deviates at SW and NE ends of
the body.

Chromite deposits

Chromitite bodies, recognized in the Dobromirtsi
massif, are all concordant to the mylonitic foliation
of the host peridotites and located along a single,
dunite-rich horizon. This means that they probably
formed at similar deepness in the ophiolitic mantle.
Accordingly, mineral chemistry of unaltered chro-
mite in the different bodies studied is relatively homo-
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geneous, having Cr# between 0.57 and 0.77 (fig. 2b).
On fig. 2a altered chromites with higher Fe3* are
also shown. The PGE contents also vary within a
restricted range (from 60 to 234 ppb total PGE). Like
in most ophiolitic complexes, the studied chromi-
tites are rich in Os, Ir and especially Ru (from 37 to
135 ppb) and strongly depleted in Pt and Pd (mostly
below 2 ppb). These PGE contents agree with the
mineralogy of the identified PGE. Platinum-group
minerals (PGM) occur as single or composite, minute
(<50 um) inclusions in chromite. The most abun-
dant PGM recognized is laurite (RuS,) which con-
stitutes more than 70% of the total PGM, and has a
similar chemical composition in the different
chromitites (Os between (.1 and 8 at.% and less than
2.5 at.% Ir). Other mineral phases identified are Os-
Ir alloys and Ir sulfarsenides.
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Fig. 2. Composition of the Dobromirtsi chromites, according to: a) Occupation of the trivalent cation position, and
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Chromitites are predominantly massive, grading
to disseminated towards the borders of the body. Most
of them are variably fractured, and altered along
grain boundaries and cracks. During alteration,
chromites lost Al,O, and MgO, and become rich in
FeO and Fe,0,, giving rise to a phase known as fer-
ritchromite. Similarly, we have observed an increase
in the amount of arsenide phases disseminated in
the silicate matrix of the chromitites and a partial
replacement of those PGM which were liberated from
the chromite grains during fracturing. All these PGM
are replaced by arsenide-bearing phases.

Concluding remarks

As a consequence of our study we can state that the
Dobromirtsi massif constitute a dismembered por-
tion of an ophiolitic sequence affected by an am-
phibolite-facies metamorphic event after its emplace-
ment in the crust. Mantle processes still recorded in
the massif include intensive partial melting that pro-
moted the formation of abundant dunites, contain-
ing several chromitite bodies along a single mantle
horizon. The primary mantle foliation is almost com-
pletely transposed to a nearly vertical, mylonitic fo-
liation produced either during the crustal emplace-
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HosBu nannu 3a xpomututure ot Jdodopomupuu, U3rounu Pomonu

Tomac Kepecmeodorcuan, @epunanoo Xepeua, Xoce-Mapus I'onzaaec-Xumenec,

Xoaxun Ilpoenya

Pe3rome. Manko yntpaba3uToBO TsIO, H3rPageHo
MPEIUMHO OT CHJIHO CEPIICHTHHU3MPAHH Xapuoyp-
TUTH, IEPUIOTUTH U AYHUTHU U HA MECTA MPOIIETIe-
HO OT NMUPOKCEHUTH, C€ pa3KpuBa B palioHa Ha C.
Ho6pomupriiu. lllucTo3HOCTTA HA CKAIMTE € OIU3Ka
no BeptukamHata 70—90° u ¢ mocoka CUU—FO3,
CPaBHUTEJIHO 0Ope U3bpKaHa C U3BECTHO OTKIIO-
Heane B CU u KO3 kpawuma Ha tsamorto. Cinenu ot
I'bPBUYHA MAHTHITHA (OIHAIUS Ce HAOIOgaBaT HA
M30JIMpaHd MecTa. XpOMUTOBUTE OpPYAsSBaHUS Ca
KOHKOPJIAaHTHU Ha ITMCTO3HOCTTA HAa BMECTBAIIIM-
T€ IEPUIOTUTH U Ca PA3MOJIOKEHHU B eJUH OoraT Ha
JIYHUTHU XOPU30HT, KOETO € YKa3aHUE 32 BEPOSITHOTO
UM oOpasyBaHe Ha efHa U ChIlla IbJIOOYNHA B MaH-
TusTa. TakoBa mpeAnoIoKeHue ce MOTBBPKAaBa OT
HE3HAYUTEJHUTE Bapuallk B XpOMOBHUS HOMEDP Ha
xpomutute — OoT 0,57 1o 0,77. ChabpkaHUETO HA
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€JIEMEHTHUTE OT IUIATUHOBATA IPYyNa ChIIO Bapupa
B TecHH pamku — oT 60 mo 234 ppb o6mo EITI.
KakTto npu moBeueTo opuoanTu, u TyK OpyzAsiBaHe-
TO e Haborareno Ha Os, Ir u oco6eno Ha Ru (37—
135 ppb) u cuitHO 06enueHo Ha Pt u Pd. TIpuchcrBu-
eto Ha Os-Ir criaBu e uHTEepeceH ¢akT. TAXHOTO
obpazyBaHe O CKOPO Ce CBbP3BaIlle C eKCTPEMaJTHU
TEeMIIepaTypH U HAJISITAHKs, Bb3MOXXHHU CaMO B Hali-
I'BJIOOKUTE MaHTUIHY HYBa. HOBU m3cnenBanus odave
JI0Ka3axa, 4e B OCTPOBHOABIOBU YCJIOBHS, B OTHO-
CUTEJIHO MO-IUIUTKATa MaHTHUIHA YacT HaJ CyOmdy-
[UPAIATA U IEXUIPATUPAILATA CE IIOYa € Bh3MOX-
HO 00pa3yBaHETO Ha TaKWBa CILIABU B PE3YyJITAT Ha
WHTEH3UBHOTO XU PaTUPAHE HA MAHTUIHOTO Bellle-
ctBo. To3u akT MOXKe 2 CIIyXU KATO MUHEPAJIOXK-
KU apTYMEHT IPU MO3UIMOHUpaHeTo Ha JJoOpomup-
CKUTE yJITPpaba3uTH B PErMOHAJICH KOHTEKCT.



