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Introduction

The new 1:50 000 scale geological mapping of the
Rhodopes is based on Geological Units. Upon the
characteristic shistosity, mineral lineation, sense of
shear and clear boundaries they reveal protoliths that
are generated and metamorphosed in specific meta-
morphic grade at curtain time. This approach makes
the timing and isotope tracing of the metamorphic
rocks in the Rhodopes extremely important and was
the reason for the collaborative work of mapping
geologists and isotope scientist in the field and in
the isotope laboratories. Here we present new precise
geochronological and isotope-geochemical data for
some metamorphic rocks from the northern parts of
Central Rhodopes mostly on the boundary zone to
Srednogorie tectonic zone.

Geological setting and sampling

The northern parts of Central Rhodopes between the
villages of Brestovitsa, Parvenets and Assenovgrad
are characterized by variegated lithological compo-
sition and complicated tectonic relationships, which
result from the prolonged activity of the Maritsa fault
zone (fig. 1). The latter leaded to the accretion of
rock successions that differ in origin and composi-
tion, metamorphic grade, age and tectonic evolu-
tion. Ivanov et al. (1984) distinguish in this area two
main tectonic units: the Northern Rhodopean one
and the Parvenets complex. They occupy the highest
levels of a synmetamorphic napped complex. The
rocks of the Northern Rhodopean unit are consid-
ered by Ivanov et al. (2000) as analogs of the Nare-
chenska group of the Assenitsa tectonic unit. The
boundary between the main units is marked by the
Northern Rhodopean detachment (the Northern
Rhodopean trust, Bonchev et al., 1951).

Low metamorphic marbles, calc shists and dis-
integrated bodies of serpentinized ultrabasic rocks
prevail in the secession of the described area. They
are considered as part of the Thracian unit (Sarov
etal., 2006, this volume). The low metamorphic rocks
have a tectonic contact to two mica gneisses with
boudines of amphibolites, which are trusted (?) from
NW over the low metamorphic rocks. The southern
boundary of Thracian unit to the high metamor-
phic rocks of the Rhodopes is a steep N and NE
dipping dextral fault zone. On many places this
strike-slip fault zone leaded to the formation of Pa-
leogene volcanic-sedimentary basins. The new map-
ping of the northernmost unit of the Rhodopes, the
Assenitsa unit (Ivanov et al., 2000) resulted in the
distinguishing of two sub-units — the Assenitsa,
which is build up mostly by parametamorphic rocks,
and the Bachkovo-Dobralak unit, consisting of or-
thogneisses (Naydenov et al., 2006, this volume).

Here we present data for the gneisses and am-
phibolites of the Tracian unit from the outcrop W
of Parvenets (samples 5672 and 5672a) and from
Bachkovo leucocratic orthogneisses (AvQ-090) of
Bachkovo-Dobralak unit (fig. 1). Conventional U-
Pb-zircon method and ID-TIMS (Isotope Dilution
— Thermal Ionisation Mass Spectrometry) techniques
are used for precise dating of the metamorphic pro-
toliths. They are combined with in-situ LA-ICP-MS
analyses of zircons, which were first polished to the
half and imaged in CL and BSE. So we can distin-
guish and date roughly the inherited zircon grains/
cores, magmatic and/or recrystallized zones, which
help unraveling the metamorphic history. Hf-zircon
isotope data provide additional source information
about studied zircons.
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Fig. 1. Geological map of the northern parts of Central Rhodopes, after Sarov et al., 2006,

with sample localities

U-Pb isotope geochronology and isotope
tracing

Zircons of sample AvQQ-90 (Bachkovo leptitic orthog-
neisses) are mainly semitransparent, beige-brownish,
rarely clear and colorless. Brownish zircons define a
discordia with an upper intercept age 153.514.1 Ma,
whereas 2 chemical abraded (Mattinson, 2005) grains
are concordant at 151.17x1.1 Ma (fig. 2). The lower
intercept of the discordia give evidence for Late Al-
pine metamorphic overprint 55.91£7.2 Ma. CL and
BSE images show magmatic oscillatory zonality and
high U-content (dark areas on CL or light/white in
BSE images), leading to partly disturbed (metamict)
structure (fig. 3). In the latter measured ages are dis-
cordant and with lead loss (122 Ma 2Pb/**U age),
whereas in the crystalline zones it coincides with the
conventional determined age of 153.5+4.1 Ma. The
colorless zircons reveal inheritance with Early and
Late Paleozoic age. The e-Hf isotope data (sample
AvQO090) at 150 Ma are scattering between +0.24
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Fig. 2. Concordia diagram for zircons of Bachkovo
metagranite (sample AvQ-090)
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Fig. 3. CL images of zircons from sample AvQ-090 (Bachkovo metagranite). The circles show the
location of the LA-spots with the corresponding 2*3U/?%°Pb age data.

and +4.55, zircons with an older lead component
show more negative e-Hf values up to —9.0. The
positive e-Hf values at 150 Ma demonstrate that
young crust material and/or lithospheric mantle
material play an important role during the magma
genesis.

In the Parvenets gneisses (sample 5672a) we dis-
tinguish 2 main types of zircons: (i) beige-brownish,
transparent to semitransparent, and (ii) almost col-
orless, transparent. Prismatic grains prevail, whereas
in the small size fractions they are mostly long pris-
matic, and in the bigger fractions increase the con-
tent of the shorter crystals. All zircons all slightly
rounded. Conventional U-Pb analyses show lead
inheritance, as well as lead loss in the measured
grains. They define discordias, which in both cases
cross the Concordia at ~330—340 Ma. Lead loss is
observed mainly in the brownish zircons and is obvi-
ously connected to the Alpine overprint. CL and BSE
images of the zircons show inherited cores with Ear-
ly Paleozoic and older age (in situ LA-ICP-MS data),
and outer parts with oscillatory magmatic zonation.
These peculiarities are interpreted as formation of
crustal peraluminous synmetamorphic (?) granites
in the Carboniferous, which were metamorphic over-
printed in Late Alpine time. All e-Hf values at 330
Ma define a small range between —4.3 and —6.7,
some part of zircons with an old lead component
show a decrease of the e-Hf data to —8.9.
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From the same outcrop W of Parvenets village is
the amphibolite (sample 5672). There the sparse zir-
cons reveal ages ~302—312 Ma.

Discussion and correlation of the results

Obtained precise U-Pb zircon data and the oscilla-
tory zoning of the zircons give evidence for mag-
matic protoliths of Bachkovo gneisses with a Juras-
sic age of 153.5+4.1 Ma. Preliminary data for the
Dobralak metagranites are in the same range of 150
Ma. Both orthogneisses are overprinted during the
Late Alpine metamorphism at 55.917.2 Ma. Conse-
quently isotope-geochronological data support the
working hypothesis that they define a new geologi-
cal unit — the Bachkovo-Dobralak unit, which has
similar protolithic ages (Jurassic) and metamorphic
overprint (Late Alpine) upon the similar structural
characteristics (Naydenov et al., this volume).

Gneisses of the Parvenets complex reveal an age
of 330—340 Ma, which is consistent with the age of
high-grade metamorphism in the Central Srednogorie
(Carrigan et al., 2006). This fact allows a correlation
with the basement of the Srednogorie zone and sug-
gests a synmetamorphic generation of these granitic
melts. After the accretion to the Rhodopes the meta-
granites suffered together with the cross-cutting gab-
broic bodies (amphibolites of sample 5672) the Late
Alpine metamorphic overprint.
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MetamopgHu ckau ot ceBepHuTe yactu Ha LlenTpannure
Poaonu — KoHBeHIUOHAJHO | in situ U-Pb nupkoHoBo gaTupasxe,
MU30TONHH XaPAKTEPUCTUKHU U KOpeJauuu

Aabpexm gpon Keaom, Cmosan Capos, Hpena Ileiuesa, Emuaus Boiinosa,
Huxoaaii Ilempos, Kameaus Hedkoea, Kaaun Haiidenos

Pe3rome. HOBOTO reosioxko kapTUpaHe Ha CEBEPHHU-
Te yactu ot Pomonure moBeme MO OTAEISHETO HA
HOBY €AVHHUIY WK MO IMHUIIA. B HACTOSIIIOTO m3-
cnenBane ce nmpeacrassaT U-Pb nupkonoBu n3otor-
HO-TeOXpOoHOJI0XKH 1 Hf m30TOmHYN nanHu 3a MeTa-
Mopdu ckanmu ot Tpakmiickata u baukoBo-/06-
parpmkata enuannu (CapoB u np. u Haiinenos u
Ip., To3u ToM). OcnmiaTopHaTa MarMaTU4YHa 30-
HAJIHOCT HAa MUPKOHUTE U MOJyYECHUTE TOUYHHU JaTH-
POBKHU CBHJIETEJICTBAT 32 MATMAaTUYHU IPOTOJIUTH
Ha baukoBckuTe JIEeBKOKpAaTHHU rHakicu (mpoba AvQ-
090, ¢ur. 1) c ropcka Bb3pact 153,514,1 Ma. IIpen-
BapuTeJHUTE AaHHU 3a JJoOpanblikuTe Merarpa-
HUTH ca CbC CXOAHA BBh3pacT. U nBaTa Tuna ckaim
Ca C HAJIOXKEH KbCHOAJINNACKY METaMOP U3 bM IIPU
55,917,2 Ma. CiiemoBaTeTHO U30TOITHO-T€OXPOHO-
JIOXKKWTE JaHHU MOJKPEST UIesTa, Ye ABaTa BUIa
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CKaJIv IPUHAJIEKAT Ha €THA T€0JIOXKKA EIMHUIIA, 00-
XBaIllaIa MpOTOJUTH ChC CXOMIHA BB3pacT Ha o0Opa-
3yBaHE W METaMOpP(PU3BM, peoOM CHC CXOTHUTE
cTpykTypHHI ocobeHocTr (HalimeHOB 1 Ip., TO3M TOM).

Oprornaiicure (00p. 5672a) u cexymure ampu-
6omuTH (00p. 5672) oT paiioHa Ha [TbpBeHeI, OTHe-
ceHu kbpM TpakuiickaTa enMHUIA TOKa3BaT Bb3pacT
330—340 Ma, koSTO ChbBHaJa C BpEMETO Ha BUCO-
KocTeneHHUsT MeTamMopdu3bMm B LleHTpamHOTO
Cpennoropue (Carrigan et al., 2006). To3u dakT mo-
3BOJISIBA KOPEJWIAHETO UM C yHaamMeHTa Ha LleH-
TpasiHOTO CpemHOoropue u mpeanoJiara CHHMeTa-
MOp(GHO reHepupaHe Ha rpaHuTHUTE Tomwiku. Cren
NPWIANEHETO kKbM PomonuTe MeTarpaHuture, 3a-
€JIHO ChC CEeKyIuTe ru MeTarabpa c Bb3pact 302—
312 Ma, ca mpeThpIeu KbCHOAJIMUUCKA METAMOP-
¢buzbpM.



