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Abstract. We report on the isotopic compositions of the Jurassic supra-subduction zone Evros ophiolite mafic rocks 
exposed in the eastern Circum-Rhodope Belt in the Thrace region of northeastern Greece. These mafic units consist 
of low-Ti gabbroic and basaltic rocks, which Nd-Sr-Pb isotopes are compatible with dominant mantle-derived Mid-
Ocean Ridge Basalt (MORB) component mixed with a detectable amount of crustal material and/or sediment involved 
in their melt source in the subduction zone. These isotopic features are consistent with an intra-oceanic arc origin of 
the mafic ophiolite rocks, and the Evros ophiolite Nd and Pb isotopes are comparable to those of the counterpart mafic 
rocks from the Mandritsa Unit in the eastern Rhodope Massif of southern Bulgaria. 
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Introduction

The Circum-Rhodope belt (Kauffmann et al., 1976), 
and its properly eastern part, is exposed in Thrace 
region of Northeastern Greece and in the Eastern 
Rhodope Massif of Southern Bulgaria. This belt rims 
the high-grade crystalline basement of the Eastern 
Rhodope Massif and demonstrates a Late Jurassic 
tectono-metamorphic history linked to the emplace-
ment of а Jurassic intra-oceanic island arc system 
onto this part of the massif (Bonev et al., 2010a; Bo-
nev, Stampfli, 2011). In the Thrace region, the east-
ern Circum-Rhodope belt contains mafic intrusive 
and volcanic suites of the Jurassic arc-related Evros 
ophiolite (Magganas et al., 1991, 2002). In Bul-
garia, for the counterpart Mandritsa Unit only Nd 
and Pb isotopes data are available from two basalts 
and an andesite, a diorite and three greenschist sam-
ples, which data suggests a contribution of depleted 
Mid-Ocean Ridge Basalt (MORB)-type mantle in 

magma generation (Bonev, Stampfli, 2008). Sr iso-
topes data are also available only for four samples 
from the Petrota gabbro in Greece (Biggazzi et al., 
1989), in which according to the authors the initial 
Sr isotopes ratios were likely modified by alteration 
process of the gabbro.

Here, we present Nd-Sr-Pb isotopes from vari-
ous mafic suites and/or locations from the Evros 
ophiolite in the eastern Circum-Rhodope belt in 
Thrace region of Greece. We compare obtained 
isotopic data with the existing Nd-Pb isotopes data 
from the Mandritsa Unit in Bulgaria, with the aim to 
better understand mantle chemical dynamics of the 
Jurassic arc-related, supra-subduction zone tectonic 
environment in the Tethyan realm.

Geological setting
The mafic suites of Evros ophiolite in Greece were 
correlated with analogous suites in Bulgaria (Bonev 
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et al., 2010b; Bonev, 2020). Early–Middle Juras-
sic crystallization ages in the range of 176 Ma to  
165 Ma were reported by Bonev et al. (2015) for the 
Evros ophiolite (Dydimotycho and Agriani areas), 
in which age range also falls the crystallization age 
of the Petrota gabbro (169 Ma, Koglin et al., 2007). 
In addition to the Evros ophiolite, which demon-
strates a typical upper crustal section of an ophio-
lite, the associated fossiliferous Triassic–Jurassic 
metasedimentary units in the section of the eastern 
Circum-Rhodope belt, such as the Makri unit and 
the sedimentary part of Drimos-Melia Unit, repre-
sents continental margin slope to trench-arc succes-
sions (Bonev et al., 2010b and references therein).

Samples and methods
Twelve representative samples were collected from 
the Evros ophiolite. Three samples come from the 
Didymotycho location (gabbro, massive basalt, and 
basalt dyke), two samples from the Agriani gabbro 
and the overlying massive basalt, respectively, three 
samples from the Drimos-Melia Unit (pillow basalt, 
massive basalt and massive basaltic andesite), three 
samples from Petrota location and adjacent area 
(gabbro, anorthosite, basalt), and a single basalt 
sample at the village of Kornofolea (Fig. 1a).

Radiogenic isotope ratios of Nd, Sr and Pb in 
powdered whole-rock samples were measured at 
the Department of Earth Sciences of the University 
of Geneva, Switzerland using a Thermo Neptune 
PLUS Multi-Collector ICP-MS. For monitoring the 
internal fractionation, we used 88Sr/86Sr = 8.375209 
for the 87Sr/86Sr ratio, 146Nd/144Nd = 0.7219 for the 
143Nd/144Nd ratio and 203Tl/205Tl = 0.418922 for the 
three Pb ratios. Long-term reproducibility of the 
measurements was controlled by repeated measure-
ments of the external standards SRM987 (87Sr/86Sr 
= 0.710248, JNdi-1143Nd/144Nd = 0.512115), and 
SRM981 for Pb. Further analytical details can be 
found in Chiaradia et al. (2011). The Nd-Sr-Pb iso-
topic results were age corrected to the known crys-
tallization ages of the Evros ophiolite or biostrati-
graphic age of associated sediments (numbers in 
Fig. 1a). 

Results
The mafic rocks show a range of Nd isotopic com-
positions from 0.512649 to 0.512976 with positive 

εNdt values ranging from +0.2 to +6.6 and only a 
single exception of the Kornofolea basalt εNdt 
–1.3. Initial Sr isotopic compositions range from 
0.703998 to 0.707584. The initial 206Pb/204Pb val-
ues fall into a range from 18.314 to 18.930 and the 
207Pb/204Pb values range from 15.565 to 15.670. 

Discussion and conclusions
In a 143Nd/144Nd /87Sr/86Sr diagram, most of the 
samples parallel the mantle array and plot close to 
Bulk Silica Earth (BSE), two samples plot close to 
BSE and one sample plot with a high 87Sr/86Sr ratio 
(Fig. 1b). In a εNdt/206Pb/204Pb diagram, samples 
plot between MORB and BSE (Fig. 1c). The iso-
topic results indicate that the studied mafic rocks 
were derived from a mantle source with a rela-
tively high time-integrated Sm/Nd ratio. The high 
87Sr/86Sr ratio in some samples (Dydymotycho) 
and a negative εNdt value of the Kornofolea basalt 
suggests that crustal contamination and/or recy-
cled sediments are involved in the magma genesis. 

Compared to the Mandritsa Unit basalts and 
greenschists (Bonev, Stampfli, 2008), the Evros 
ophiolite samples demonstrate close isotopic com-
positions that are displaced toward higher 206Pb/204Pb 
and 207Pb/204Pb ratios (Fig. 1c, d).

In conclusion, we highlight that 1) Nd-Sr-Pb 
isotopic compositions demonstrate mostly a con-
tribution of depleted MORB-type mantle source in 
the magma genesis of the Evros ophiolite mafic 
rocks, 2) crustal input is also demonstrated by 
more radiogenic Pb and negative εNdt in some 
samples, which can be related to crustal contami-
nation and/or recycled sediments in the arc-related, 
supra-subduction zone Evros ophiolite, 3) Nd and 
Pb isotopes of the Evros ophiolite are comparable 
to the Mandritsa Unit basalts and greenschists in 
Bulgaria.
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