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Introduction

One of the main problems in understanding the ther-
momechanical evolution of mountain belts is to con-
strain the uplift history of high-pressure metamor-
phic rocks such as eclogites. Therefore, the study on
eclogites from collision zones of fold areas repre-
sents one of the main ways of investigating tectonic
events in deep settings. In this respect, the area of
the Sredna Gora Mountain belongs to the Sredna
Gora tectonic zone, a part of the Intermediade Bal-
kanides (Ivanov, 1998). The pre-Mesozoic basement
of this zone is built up of high-grade metamorphic
rocks — migmatites of mainly granitic origin, ortho-
and paraamphibolites, metapelites. Rare lenses of
serpentinized ultramaphic rocks are observed, too.
Large bodies of undeformed granitoids are intruded
in these rocks and thus crosscut the metamorphic
fabrics. The age of the protolithes of the high-grade
metamorphites is 616-595 Ma (Carrigan et al., 2006)
as they were metamorphosed under high-tempera-
ture amphibolite facies conditions 336-305 Ma ago
(Velichkova et al., 2001; Carrigan et al., 2006). The
mentioned granitic rocks have relatively younger but
close ages: 303.5+3.3 Ma for the Hisar pluton;
312.0+5.4 Ma for the Koprivstiza pluton; 289.5+7.8
Ma for the Strelcha pluton and 304.1+5.5 Ma for
the Smilovene pluton (Carrigan et al., 2005). Accord-
ing to Velichkova et al. (2001), the rocks from the
pre-Mesozoic basement of the Sredna Gora zone
underwent retrograde metamorphic changes before
120-78 Ma.

Petrology

The metaeclogites from the Sredna Gora tectonic
zone (Ihtiman tectonic Unit in the sense of Ivanov,
1998) were described for the thirst time by Dimitrova
and Belmustakova (1982). Since then they have re-
mained somewhat aside of the attention of geolo-
gists. The aim of this study is to present new data
about the petrology, geochemistry and P-T evolution

of these rocks. The metaeclogites crop out in the
northern slope of the peak of Eledjik and they oc-
cur as small isolated bodies enclosed in amphibo-
lites, two-mica schists, migmatized gneisses and small
serpentinized ultramafic bodies associated with them.
The petrological investigations enable to distinguish
two equilibrium mineral associations in the metae-
clogites — high-pressure (HP) association:
(Grt+CPx(Omp)+Zo+Rt) and middle pressure -
middle temperature association (MP/MT) present-
ed by Amp+P1+Qzt+Ep+Ilm+Ti.

Garnet commonly forms idioblastic porphyro-
blasts (0.5-2.3 mm in diameter) and sometimes com-
prises up to 40 % of the rock volume. The cores of
the porphyroblasts are usually rich in inclusions
(rutile and amphibole). In the partly replaced me-
taeclogites the garnet porphyroblasts are surround-
ed by thin halo of blue-green amphibole (fig. 1). The
extended retrograde changes caused total replace-
ment of the garnet by fine-grained aggregates of
Amp+Ep+Qtz+Pl. The garnets from the studied
metaeclogites show typically prograde zonation (Pyr
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Fig. 1. Garnet porphyroblast (Grt) surrounded by a thin
halo of blue-green amphibole (Amp)
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Fig.2. Relics of omphacite (Omp) replaced by
pyroxene+plagioclase symplectites (Sy)

increases, Grs and Spes decrease from core to rim).
The Fe content is relatively constant or shows poorly
developed prograde zonation. Mn enrichment in the
rim areas is observed, too.

Clinopyroxene (Omp) is observed in the matrix of
the rocks being partly or comletely replaced by sym-
plectitic intergrowths of clinopyroxene+plagioclase
(fig. 2). Microprobe analyses yield omphacites with
jadeite contents ranging from 20.88-51.89 mole %.
There are two morphological types of symplectites
around the omphacite crystals. The first type is rep-
resented by fine-grained thin symplectite, developed
immediately along the border of the omphacite crys-
tal. Further away from the crystal rim the symplec-
tite becomes coarser making the second type. We
suggest that the symplectite formation took place after
the model proposed by Joanny et al. (1999) and is
related to temperature and pressure decreasing. The
pyroxene in the symplectites is enriched in Jd (14.68-
29.31%) as a result from omphacite breakdown un-
der relatively high pressure. There are no composi-
tional diferenses between the pyroxenes from the fine-
grained and the coarser symplectites.

Rutile is observed as inclusions in the garnet
porphyroblasts or as fragments that are partly re-
placed by ilmenite and titanite.

The retrograde mineral assemblage is represent-
ed by amphibole, plagioclase, quartz and epidote.

The amphibole content increases proportionally
to the degree of retrograde changes in the metae-
clogites. This mineral forms a thin halo (blue-green
in color and with pargasitic composition) around
the garnet porphyroblasts (fig.1) or comprises more
that 50 % of the rock in the completely retrograde
replaced metaeclogites. In the second case the am-
phibole forms large porphyroblasts with symplectitic
intergrowths with plagioclase and has composition
of edenite-magnesiohornblende with transition to
actinolite. Occasionally the central parts of these

186

200 pm

Fig. 3. BSE image of Amp+Pl+Opx+Cpx+PlI inclusion
in garnet (Grt) porphyroblast

crystals are brownish in color (ferropargasite) and
the rims are blue-green. The amphibole inclusions
in the garnet porphyroblasts are pargasite but they
have the highest Mg/(Mg+Fe?*) ratio (0.74-0.86). In
this case they are associated with Pl (albite-oligo-
clase) + Qtz + Cpx (diopside-augite) + Opx (clinoen-
statite) (fig. 3). We interpret this association as break-
down product from the former magmatic assemblage
of the rocks.

Minerals of the epidote group. Zoisite from the
HP assemblage forms porphyroblasts with X, =
0.903-0.983. The retrograde minerals of the epidote
group are observed only in the completely amphib-
olized metaeclogites and are represented by two dif-
ferent morphological types. The first one is found as
large resorbed porphyroblasts (X;,=0.37-0.36) sur-
rounded by amphibole. The second type is repre-
sented by small idioblastic porphyroblasts (X,=0.27-
0.36) filled with xenoblasic inclusions of plagioclase,
which look like symplectitic intergrowths. In this case
the adjacent plagioclase grains are filled with quartz
inclusions, too.

The plagioclase from both the matrix and the
plagioclase-amphibole intergrowths is relatively en-
riched in An (An,, ,,) compared with those from the
symplectites (Any ;).

The metaeclogites from the Ihtiman Sredna Gora
have mainly basaltic composition. There are no sig-
nificant differences in the chemical composition
between the metaeclogites with symplectites and the
completely amphibolized rocks. Only the K,0+Na,O
contents are relatively lower in the latter. The stud-
ied rocks have distinct tholeiitic composition (fig.4)
with the completely amphibolized metaeclogites be-
ing relatively enriched on MgO. On the Ti,O-Zr dis-
criminant diagram (Pearce, 1982) they plot in the
field of the MOR basalts.

The estimated P-T conditions of HP metamor-
phism are in the range 16.25-20.2 kbar (using the
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Fig. 4. Tholeiitic vs. Ca-alcaline series discrimination
diagram (Irvine and Baragar, 1971). Filled circles — com-
pletely amphibolized metaeclogites without omphacite;
Filled squares — metaeclogites with omphacite and sym-
plectites.

geobarometer of Holland (1983). The P values are
determined for the 650-750 °C temperature interval,
because the pyroxene-plagioclase symplectite (om-
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MeTtaekJorutu ot CpeaHa ropa — neTpoJio:KK1 0C00€HOCTH

u P-T xo1x Ha eBosTronng

Duaun Maues, bopana bopucosa, Jlymy Xexm

Pesrome. AMpuboanTH3npannTe B pa3imyHa CTe-
meH metaexiorutd B Uxtumancka Cpegna ropa ca
YCTaHOBEHHU 3a IbpBU BT OT Jumurtpona u bei-
mycrakosa (1982). [IpenmeT Ha HACOSIIIETO U3CIIE-
BaHE ca METEKJIOTUTHUTE, pa3KpUBAIIH ce oA Qop-
MaTa Ha MaJIKi U30JIUpaHu Teja cpen aMpudou-
TH, ONOTUTOBH U JBYCIIIOICHU IIUCTH, MUTMATH3H-
paHM THAWCH ¥ ACOLUUPAIIH C TAX CEPICHTHHU3M-
paHu yaTpamMaduTH MO CEBEPHUS CKJIOH Ha Bp.
Enenxuk B paitona ra x. llluagap.

YCTaHOBEHH ca IBA PAaBHOBECHW MUHEPATHU
ChbCTaBa:

1) Bucokxob6apuuen (HP) — rpanat (decto ¢ ko-
pOHa OT cuHBO3eIeH aM(pudoI)+ombarnuT (BUHATH
ChC CUMILIEKTUTOBA OOBUBKA OT MOHOKJIMHEH ITH-
POKCEH ¥ IUIaTHOKJIa3) +IOU3UT + Py T U
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2) Ymepenobapuaen (MT/MP) — ampubon+rmia-
TUOKJIa3+ eMUuI0T-KJIUHONOU3UT +KBAp1| + UIMEHUT
+TUTAHUT.

IIporosuTuTe HAa METACKJIOTUTUTE Ca CyOaIKaI-
HHN 6&3H‘1HH MarMaTu4Hu CKaJId C MMOJYE€pPTaH TO-
JICUTOB TpeH Ha nudepennuanusi. [eOXUMHYHATE
MM O0COOEHOCTH IMOKa3BaT CPOACTBO ¢ Oa3aJITUTE OT
COX (MORB) 1 ocTpOoBHO-1broBUTE TOJIEUTH. P-T
YCJIOBHSITA HA METaMOP(H3Ma B €KJIOTUTOB (armec
ca B pamkute Ha 650—670°C u P 16—20 kbar. ITo
CBOUTEC XapaKTCPUCTUKU METACKIIOTUTUTE OT Nxtn-
mancka CpeiHa ropa MOXe fa 0b1aT OTHECCHU KbM
HUCKOTEMIICPATYPHUTEC C€KJIOTUTHU B MHCHJIA HaA
Bucher & Frey (1994).



