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0. PARLAK ET AL.

AGE UNIT LITHOLOGY EXPLANATION
Quaternary alluvium and talus
unconformity
Orenlice formation continental clastic rocks
Quaternary unconformity
Pliocene Yamadag o .
volcanics andesitic and basaltic lavas
and pyroclastites
unconformity
Miocene - .
unptamed detritics, carbonates and evaporites
units
Eocene
A unconformity
Palaeocene Divrigi B
Maastrichtian granitoids granitic rocks
basal conglomerate, gravelstone
Campanian Saya -sandstone alternation, pillow lavas
Maastrichtian formation with milstone interlayers and reefal
limestone
unconformity
sheeted dyke complex
o
-
= massive gabbros
- =
B [=9
° o
N - layered gabbros
o )
< —
- -
° >
= a cumulate peridotites containing
&} dunite, wherlite and clinopyroxenites
° = fectonic contact
‘: tectonites containing orthopyroxenite
layers and dunite pods
- =i fectonic contact
metami)rphlc Lz isolated dykes
sole .
=i fectonic contact
. mélange containing limestone
Yesiltagyayla and metamorphics within serpentinized
mélange matrix
- lectonic contact
]E Carboniferous LMunfur recrystalized limestone
ampanian imestone

Figure 3. Columnar section of units in the study area (modified from Yilmaz et al. 2001; Yilmaz & Yilmaz

2004).

structural levels. The ultramafic cumulate rocks crop out
mainly to the south of Pengirt and to the northeast of
Yellice (Figure 2). The ultramafic cumulates comprise
dunite, webhrlite, olivine websterite and scarce lherzolite.
The gabbroic cumulates are observed along the Tatlicay

river to the northeast of Cetinkaya (Figure 2) and are
represented by normal gabbro and olivine gabbro. The
cumulate gabbro passes transitionally into isotropic
gabbroic rocks along the Tatlicay river near Kegikaya and
to the northeast of inalli (Figure 2). It is represented by
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ORIGIN OF METAMORPHIC SOLE AND ISOLATED DYKES

gabbro and diorite. The sheeted dykes are sparsely
represented in the upper parts of the isotropic gabbros
and increase in frequency upwards. The dyke thicknesses
range from 20 to 50 cm. The sheeted dykes are
characterized by diabase and microdiorite.

The volcano-sedimentary unit, named the Saya
formation, is well exposed around Yellice and southwest
of Gulnes village (Figure 2). The Saya formation
unconformably overlies the Divrigi ophiolite, and
comprises conglomerates at the base in which ophiolite-
derived pebbles are dominant. The basal conglomerate
passes into alternations of sandstone-mudstone-marl,
limestone lenses, agglomerate, tuff and spilitic volcanics.
This volcano-sedimentary unit is intruded by basic dykes.
The fossil content of the limestone lenses yielded a
Campanian-Maastrichtian age (Yilmaz et al. 2001).

The granitoid rocks, intruding all of the pre-existing
units, are observed at Yellice, Pengirt and Ekinbagi
(Figure 2). They are A-type granitoid bodies, consisting of
felsic monzonitic/syenitic and mafic monzogabbroic/
monzodioritic rocks and monzodiorite, and are
themselves intruded by numerous aplite and diabase
dykes (Yimaz et al. 2001; Boztug et al. 2005). The
granitoid body cuts the volcano-sedimentary unit of
Campanian-Maastrichtian age and is unconformably
overlain by Eocene basal conglomerates (DoJan et al.
1989; Yilmaz et al. 2001). Thus, the intrusion age of the
granitoid body is thought to be between Maastrichtian
and Eocene (Figures 2 & 3).

The Tertiary cover sediments, cropping out between
Divrigi and Cetinkaya, range in age from Eocene to
Quaternary and are represented by detrital material,
carbonate rocks, evaporites, volcanic rocks and alluvium
(Figure 2). The base of the cover sediments
unconformably overlies the former units and begins with
an Eocene basal conglomerate in which pebbles of
granitoid rock, ophiolitic rocks and iron ore are dominant
(Glrsoy 1986; Dogan et al. 1989; Yilmaz et al. 2001).

Petrography

The isolated dyke intrusions in the mantle tectonites of
the Divrigi ophiolite are widespread and are represented
by microgabbro-diabase and pyroxenite whereas the
metamorphic sole is only intruded by microgabbro-
diabase dykes. The dykes have sharp contacts with their
host rocks but chilled margins are not observed. The
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pyroxenite dykes have thicknesses ranging from 10 to 25
cm and show granular texture. They are made up
exclusively of orthopyroxenes, which are recognised in
thin section by their first-order colours and lamellar
structure. In some cases, they contain clinopyroxene
exsolution lamellae (Figure 4a). The microgabbro-diabase
dykes have 30 cm to 1 m thickness and exhibit
intergranular to microgranular-ophitic textures (Figure
4b—-d). They are composed mainly of plagioclase,
amphibole and clinopyroxene. The plagioclase shows
extensive saussuritization. The clinopyroxene occurs as
relict grains surrounded by reaction rims of green to
green-brown hornblende. In some dykes, biotite is
observed together with amphibole (Figure 4c). The
secondary phases include epidote and chlorite, and
accessory minerals are titanite and ilmenite. Calcite and
quartz are also found in veins.

The metamorphic-sole rocks of the Divrigi ophiolite
comprise four mineralogical associations. These are (1)
amphibolite, (2) plagioclase amphibolite, (3) plagioclase-
amphibole schist and (4) plagioclase-epidote-amphibole
schist. The amphibolites have no pronounced foliation,
are characterized by granoblastic texture, and are
composed exclusively of green hornblende (Figure 4e).
The plagioclase-amphibolite rocks have granoblastic
texture and are made up of brown hornblende (65-75
%), plagioclase (25-35 %), epidote (< 5 %) and opaque
minerals (Figure 4f). The plagioclase is intensely altered
to saussurite and sericite. Quartz, epidote and calcite are
observed in veins. The plagioclase-amphibole schist has
nematoblastic texture and exhibits pronounced foliation
due to the preferred orientation of hornblende (70-75
%) and plagioclase (25-30 %) (Figure 4g). The
plagioclase-epidote-amphibole schist has nematoblastic
texture and comprises plagioclase (5-10 %), epidote
(10-15 %) and green to brown hornblende (70-75 %)
(Figure 4h).

Analytical Techniques

A total of 29 samples from the metamorphic-sole rocks
(17) and isolated mafic dykes (12) were analysed for
their major- and trace-element contents. The major- and
trace-element analyses were carried out in the Mineralogy
Department of the University of Geneva (Switzerland).
The major elements were determined by XRF
spectrometry on glass beads fused from ignited powders



