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Introduction

Detail studies that carried out in the Tertiary pyro-
clastic rocks in the area of Thrace resulted the lo-
calising of several zeolite outcrops (Koshiaris et al.,
2002; Marantos, 2004a and reference there in). The
Tertiary zeolitized pyroclastics, range in composi-
tion from rhyodacitic to andesitic, have been depos-
ited mainly in shallow marine to littoral environment
in the form of fall or flow deposits. Clinoptilolite,
and mordenite are the most common alteration min-
erals of the glassy material in the pyroclastic rocks.

In the area of Petrota (fig. 1), mapped in detail, a
volcanic center and a tuff-ring have been defined.
The Paleogene volcanic activity in the area produced
a wide variety of pyroclastic flows, deposited in a
shallow marine environment. The pyroclastic deposits
are altered to mainly to clinoptilolite (Kirov et al.,
1990; Marantos, Perdikatsis, 1994; Stamatakis et al.,
1998). In the present study a correlation between
deposition environment, deposition mechanism and
zeolitization process is attempted.

Methods of study

The studied area was map in a scale of 1:25 000 and
part of this in scale 1:5 000. The identification of
alteration minerals was carried out by XRD method.
Oriented mounts on glass slides of the clay fraction
were X-rayed. The identification of the clay miner-
als was based on the behaviour of its basal reflection
upon glycol saturation. The mode of occurrence of
alteration minerals was determined by microscopic
and SEM observation.

Results

In the Petrota area (Eastern Rhodopes volcanic re-
gion) the Paleogene volcanic activity produced a wide
variety of pyroclastic flow deposits.

The pyroclastic flows mainly consists of polymic-
tic stratified flow deposits, (coarse-grained/lapilli),
intercalated by ignimbritic breccia. Pumice flow tuffs
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also occur forming a horizon more than 1.5 km in
length and up to 100 m in width. The volcanic cen-
ter is characterized by debris-avalanche deposit in
the periphery, with volcanic components rich in K,O
and Na,O. The volcanic center is filled by polymict
conglomerates and sediments.

The volcaniclastic rocks consist of pumice and
glass shards, feldspars, quartz, biotite, and musco-
vite flakes. Fragment of metamorphic and volcanic
rocks, usually in the size of lapilli, may also be present
in places. Chemical analyses of volcaniclastic rocks
are plotted in the fields of dacite, K-rich calc-alka-
line dacites, and latite. The phenocrysts of the zeoli-
tized rocks are K-feldspar, quartz, plagioclase, and
biotite. The muscovite is also presented. K- Feldspar
is a main characteristic mineral in pyroclastic flow
deposits. It usually occurs in microscopic crystals
outlining glass fragments or filling interstitial pores,
(fig. 2a, b). The primary igneous feldspar fragments
usually are fresh and the original texture of the rock
is well preserved.

The glassy components of the volcaniclastic rocks
have been partially altered into zeolites (clinoptilo-
lite and minor mordenite), smectite and cristobalite.
Clinoptilolite crystals replace volcanic glass, usual-
ly in the form of tabular crystals (fig. 2b).

Discussion

The volcaniclastic rocks in the area of Petrota were
mainly deposited as pyroclastic flows in a shallow
marine environment.

The glassy components of the volcaniclastic rocks
have been partialiy altered to zeolites, smectite and
cristobalite. Secondary K-feldspar in microscopic
crystals is main mineralogical constituent. The for-
mation of submicroscopic K-feldspar and cristobalite
around glass fragments in the pyroclastic flow de-
posits is a result of devitrification at the cooling stage,
while the deposition of the same minerals in pores
of the rock is attributed to gas phase-crystallization
(Smith 1960a, 1960b; Sheridan, 1970).
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The formation of zeolites in pyroclastic flows in
Thrace area seems to be a fast process, and temper-
ature played critical role (Raynov et al., 1997; Ma-
rantos, 2004a; Marantos et al., 2004b). The relative-
ly elevated temperatures due to the deposition of py-
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