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Abstract. The Circum-Rhodope belt is a major tectonic unit in the Alpine orogen of northern Aegean region, which 
consists of metasedimentary rocks and unmetamorphosed arc-related Jurassic Evros ophiolite. Here, we review the 
biostratigraphic and detrital zircon ages available for the distinct units of the eastern Circum-Rhodope belt in Bulgaria 
and Greece. Both, biostratigraphic and radiometric ages consistently reveal a Middle Triassic to latest Late Jurassic 
timing of the sedimentation. Most importantly, the continuous depositional record sketches sedimentary sources from 
the continental margin (Rhodope) and the Jurassic arc system (Evros ophiolite) as documented mostly by the detrital 
zircons in clastic successions.
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Introduction

The very low- to low-grade Circum-Rhodope belt 
(CRB) is a major tectonic unit that borders both the 
high-grade crystalline Rhodope and the Serbo-Mac-
edonian zones of the Alpine orogen in the northern 
Aegean region (Fig. 1, inset). Mostly sedimentary 
successions have been used to identify the Mesozoic 
age of the western part of the CRB in the Chalkidiki 
Peninsula of Northern Greece, and its regionally ex-
tensive nature across the Aegean Sea towards the 
eastern part of the CRB that inludes Thrace area and 
the eastern part of the Rhodope zone (Kauffmann et 
al., 1976). 

In Bulgarian part of the eastern CRB, the fossil 
content and lithological similarity to the two main 

CRB units in Thrace area of Greece (see Fig.  1), 
namely Makri unit and Drimos-Melia unit (Papa-
dopoulos, 1980), have been used for the correlation 
of the main exposure of the CRB metasedimentary 
successions of the Mandritsa unit, and to infer their 
Triassic–Jurassic depositional ages (Boyanov et al., 
1990). Another critical element in the section of the 
eastern CRB is the Evros ophiolite (Magganas, 
2002; Bonev, Stampfli 2008). The eastern CRB 
has been shown to represent subduction-accretion 
complex related to early Alpine tectonic evolution 
of an intra-oceanic arc system that gave birth to 
the Jurassic (176–165 Ma) supra-subduction zone 
Evros ophiolite along the Eurasian plate margin 
(Bonev, Stampfli 2011; Bonev et al., 2015). How-
ever, other small exposures of the eastern CRB oc-
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cur scattered under the Tertiary sedimentary cover 
throughout the Thrace area and the eastern part of 
the Rhodope zone.

In this contribution, a review of available bio
stratigraphic and radiometric age constraints for 
the depositional timing of the precursors of the 
metasedimentary rocks in the units of the eastern 
CRB is provided. The aim of this study is to docu-
ment older and more recent age constraints rela-
tive to the depositional history of the eastern CRB 
metasedimentary successions, which are summa-
rized in Fig. 1.

Biostratigraphic ages
The first biostratigraphic age for the Drimos-Melia 
unit comes from sedimentary rocks intercalated 
with Evros ophiolite lavas (see Fig.  1), in which 
sedimentary rocks, within a shale has been identi-
fied Callovian Stefanoceratiden ammonite (Kep-

plerites or Grossouvreia) or Callovian-Oxfordian 
ammonite Perisphinctes (Trikkalinos, 1955). In a 
borehole Evros 1, Kopp (1965) has reported Pecten 
giving an uppermost Lower Jurassic to lowermost 
Middle Jurassic age, as well as clast containing coral 
remnant Synastrea (S. pseudorachnoides Beker) of 
Kimmeridgian–Tithonian age. Subsequently, in the 
silty shale of the same unit, a Middle- to Late Trias-
sic (late Ladinian–early Carnian) bivalve Halobia 
superba Mojs have been reported by Dimadis et al. 
(1996).

The section of the Makri unit consists of a lower 
metasedimentary series conformably overlain by an 
upper metavolcanic-metasedimentary series, which 
are intercalated with and covered by limestone ho-
rizons. For the Makri unit, a lower limestone hori-
zon yielded Upper Triassic (middle Rhaetien) coral 
Oppelismilia (Maratos, Andronopoulos 1964) and 
the metasedimentary series supplied Tithonian-Ber-
riasian ammonite Pseudosubplanites cf. combesi Le 

Fig. 1. Simplified map after Bonev and Filipov (2023). Numbers refer to the basement protolith ages and the Evros ophiolite mag-
matic ages. See text for details on the biostratigraphic and detrital zircon ages.
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Hagarat (Dimadis, Nikolov 1997). The unconform-
able lying upper limestone horizon of the Makri unit, 
known as “Aliki limestones” (Maratos, Andronopo-
los 1964; Kopp, 1965), contains Berriasian–lower 
Valanginian foraminifers (Ivanova et al., 2015 and 
references therein). 

In the Mandritsa unit, in Bulgaria, the mafic la-
vas (i.e., Evros ophiolite) are intercalated with chert 
layers which yielded Early Jurassic (latest Pliens-
bachian to pre-Bajocian) Spumellaria and Nassel-
laria radiolarians (Tikhomirova et al., 1988). For 
the Kulidzhik nappe autochthon, in slates, Boyanov 
and Lipman (1973) have reported Early Cretaceous 
(Valanginian–Hauterivian) radiolarians. Late Per-
mian foraminifers and Middle-Late Triassic fora-
minifers and conodonts have been reported in car-
bonate clasts and blocks in the Mandritsa unit (Boy-
anov et al., 1990 and references therein).

Detrital zircon ages
The thirty-three concordant detrital zircons in a 
sandstone sample from the flysch of the Drimos-
Melia unit (see Fig.  1) cluster at ca. 315–285 Ma 
and the youngest grain, which supplied an age at 
ca. 161±10  Ma, provides a latest Middle Jurassic 
maximum age of deposition (Meinhold et al., 2010). 
Inherited cores of the detrital zircons yielded ages 
of 550 Ma to 450 Ma. 

In a metasandstone sample from the Makri unit 
(see Fig. 1), thirty-five concordant detrital zircons 
demonstrate major cluster at ca. 310–290 Ma, a mi-
nor cluster at 240 Ma, and single ages at 376 Ma, 
343 Ma, 262 Ma and 214 Ma. The youngest grains 
of ages 214±6 Ma and 233±6 Ma are euhedral, pro-
viding at least a Middle Triassic maximum deposi-
tional age for the stratigraphically lower levels of 
the Makri unit (Meinhold et al., 2010).

In the Mandritsa unit (see Fig. 1), in Bulgaria, 
the basal marble horizon contains greywacke lenses 
(Bonev, 2005), which supplied sixty-three con-
cordant detrital zircons within the age range from 
431.3 Ma to 144.3 Ma (Bonev et al., 2019). Domi-
nant age cluster comprises Carboniferous–Permian 
zircons whose concordant ages span 317.1±1.4 Ma 
to 257.1±2.9  Ma. Minor age clusters yielded Tri-
assic ages (242.9±7.6 Ma, 233.7±3.6 Ma), a single 
Silurian age of 431.3 Ma and a concordant Jurassic 
age of 171.4±2.6 Ma defined by two analyses. The 
youngest zircon at ca. 144.3±1.9 Ma provides with-
in the error a latest Late Jurassic maximum deposi-
tional age of the greywacke and the marble.

Along the Mareshnitsa River Valley (see Fig. 1), 
which is located a few kilometers southeast from 
the Kulidzhik nappe, in a metasandstone ninety-
one concordant detrital zircons display a range of 
ages from 668 Ma to 143 Ma. A major cluster of 

detrital zircon ages encompasses entire Jurassic pe-
riod (187–152 Ma), with minor cluster that span the 
Triassic period (251–201 Ma). The two youngest 
zircons yielded a concordant age of 145.3±1.8 Ma, 
which provides a latest Late Jurassic maximum 
age of deposition of the clastic rock (Bonev, Fili
pov 2023). 

Discussion
The metasedimentary series of the Makri unit is 
interpreted as shallow-water to slope deposits 
along the Rhodope continental margin (Bonev et 
al., 2010a, and references therein). Biostratigraph-
ic and radiometric ages in this series consistently 
defines Middle–Late Triassic deposition with ma-
jor input of sedimentary material from the Rho-
dope margin. A Middle Jurassic, and mostly Late 
Jurassic deposition of the metavolcanic-metased-
imentary series of the Makri unit is evidenced 
by Evros ophiolite lavas crystallization ages (re-
gionally at 171 Ma – Dydimotycho to 164 Ma – 
at Agriani) and ammonite biostratigraphic age. 
The Aliki limestone provides an upper age limit 
for the Makri unit sedimentary deposition before 
the Early Cretaceous. The turbiditic sedimentary 
rocks of the Drimos-Melia unit keep a Late Tri-
assic biostratigraphic depositional record, which 
likely continued up to the Late Jurassic coincid-
ing with the eruption of the Evros ophiolite lavas. 
A major input of sedimentary material from the 
Rhodope margin and minor contribution from the 
Evros arc system is evidenced for the Drimos-Me-
lia unit from the detrital zircon record, in which 
flysch is interpreted as deposited in trench- to arc 
depositional environment. The basal marble hori-
zon of the Mandritsa unit deposited in the latest 
Late Jurassic as derived from the detrital zircons, 
but the unit keeps the biostratigraphic memory 
of Lower–Middle Jurassic deep-water deposition 
connected to tectonically overlying Evros ophi-
olite lavas. A major detrital input from the Rho-
dope margin is evidenced for the Mandritsa unit 
basal marble horizon. In the Kulidzhik nappe, the 
radiolarians can not be Early Cretaceous in age 
but pre- Kimmeridgian because the nappe alloch-
thon cooled between 157 Ma and 154 Ma as de-
rived from 40Ar/39Ar geochronology (Bonev et al., 
2010b). Along the Mareshnitsa River Valley, the 
metasandstone precursor deposited proximal to 
the Evros arc system from which received domi-
nant sedimentary detrital input as derived from 
the detrital zircon record.
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