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Introduction

A lot of work has been done concerning the Tertiary
tectonic evolution of the Rhodope (Kronberg, 1969;
Kronberg et al., 1970; Burg et al., 1990; Koukouve-
las, Doutsos, 1990; Dinter, Royden 1993; Dinter 1991,
1994; Dimitriadis, 1995; Burg et al., 1995; Dimitria-
dis et al., 1998; Kilias, Mountrakis 1998; Mposkos
1998; Soldatos et al., 1998; Kilias et al., 2002). This
is characterized by the presence of a several km thick
mid crustal subhorizontal shear zone with a top to
the SW sense of shear, which affected successively
the Rhodopian units from top to bottom during
Eocene to Oligocene — Miocene times.

The anisotropy of magnetic susceptibility (AMS)
with its scalar and directional aspects has become a
standard technique, which in conjunction with field
tectonic and microscopic texture analyses is a pow-
erful tool for unravelling the emplacement, cooling
and deformational history of granitic plutons (e.g.
Bouchez et al., 1990; Trindade et al., 1999). AMS
can detect feeble anisotropies imperceptible in the
field, imprinted in the rock either at super-solidus
temperatures during the emplacement of partly
crystallized magmatic bodies, or shortly after their
complete crystallization at sub-solidus yet relatively
high temperatures, or even long after their emplace-
ment, crystallization and cooling. A combined AMS
and microtextural analysis of the state and spatial
distribution of deformation covering Vrondou and
Symvolon plutons (fig. 1) could help understand the
emplacement sequence and the reasons for the ob-
served differences in the deformational behaviour
between them. This is the aim of the present study,
preliminary results of which have already been pre-
sented in Zananiri et al., 2002.

Sampling and measurements

Drilled cores and oriented hand samples were col-
lected at 40 sites from each pluton. Sampling was
restricted only in areas exposing fresh rock; due to
its deep weathering most of the central part of the
Vrondou pluton was for this reason left out. Both
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Fig. 1. Tertiary granitoid intrusions (with their isotopic
ages) and the main lithological and tectonic features of
the Greek Rhodope. (After Kilias, Mountrakis, 1998).
The two stereoplots represent stretching lineations
measured in the present study in western and eastern
Vrondou.
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AMS and palacomagnetic measurements were per-
formed on the collected samples. Thermomagnetic
analyses, isothermal remanent magnetization (IRM)
measurements and the Lowrie-Fuller and Cisowski
tests were carried out to investigate the magnetic
mineralogy. Microscopic examination of oriented
thin sections helped characterizing the microstruc-
tures. All these data were combined with field struc-
tural data.

Magnetic results

The magnetic carriers vary slightly with lithology but
consist mainly of magnetite in Symvolon and mag-
netite accompanied by small amounts of heamatite

in Vrondou (fig. 2). In some thermomagnetic analy-
ses, before reaching 580°C, the magnetic suscepti-
bility shows a slight increase related to the Hopkin-
son effect. Magnetite as the prevailing magnetic phase
is also verified by thermal and AF-demagnetization
experiments. Finally, combining the results of the
thermomagnetic curves and the Lowrie-Fuller tests
we can assume that we have a mixture of coarse-
and fine-grained magnetites.

In both plutons the bulk susceptibility magnitude
as well as the magnetic anisotropy, sometimes reach-
ing 60%, are high, thus pointing to a dominant fer-
romagnetic control of the magnetic properties. Two
groups of magnetic lineations were identified: a pre-
vailing NE-SW-trending linear fabric, visible main-
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Fig. 2. Representative thermomagnetic and IRM acquisition curves for Symvolon (top) and Vrondou

(bottom) plutons
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Fig. 3. Magnetic lineations (K; axe), Schmidt plots (lower hemisphere) and average orientations in Symvolon (left)
and the western and eastern parts of Vrondou (right) plutons. The dashed lines distinguish between the parts of the

pluton where the stereoplots are valid.

ly in the Early Miocene plutons, and a second NW-
SE-trending fabric, clearly imprinted in the Mid-
Oligocene eastern part of the Vrondou pluton (fig. 3).
Macro- and microtextural study revealed the pres-
ence of magmatic textures, mainly in eastern Vron-
dou, and sub-solidus plastic deformation textures,
in Symvolon and western Vrondou. Paleomagnetic
results displayed a complex pattern with both clock-
wise and counterclockwise rotations.

Conclusions

The emplacement model we present is inspired from
one already proposed by Kolokotroni and Dixon
(1991) and Kolokotroni (1992). Following these au-
thors we envisage a subhorizontal extensional ramp
space at mid crustal levels formed by the regional
top to the SW shear movement in the Rhodope, ac-
tive during the Mid Oligocene to Early Miocene
period. A box-like extensional ramp space was in-
crementally widening and was simultaneously being
filled with batches of magma generated at deeper
levels. Free space for the influx of magma within the
extensional ramp was provided by the southwestward
movement of its frontal edge in relation to its back
edge, and this may have been accommodated by
strike-slip movements on two subvertical shear zones
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