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THE TECTONOSTRATIGRAPHIC FEATURES OF THE BELEMEDIK TECTONIC
WINDOW AND ITS SURROUNDINGS

ismet ALAN*, Senol SAHIN**, Alican KOP***, Biilent BAKIRHAN* and Nevzat BOKE**

ABSTRACT.- The study area includes Belemedik and its vicinity located in the eastern part of Ecemis Fault Zone
which constitutes the boundary between Central and Eastern Taurides.The area generally presents Belemedik
sequence belonging to Aladag Unit, ophiolithic melange and ophiolithic rocks belonging to Bozkir Unit and
Tertiary sediments overlying all these units. Within Belemedik sequence, Late Devonian aged Kugukali,
Carboniferous aged Belemedik, Early Permian aged Sarioluk, Late Permian aged Kizilgeris and Yellice, Early-
Middle Triassic aged Katarasi, Middle-Late Triassic aged Sariyarma, Jurassic-Cretaceous aged GCamlik and
Yavga Formations were differentiated. In the previous studies on the vicinity of Belemedik, it was suggested that
an incomplete Mesozoic series overlaying the Palaeozoic core and as a result of the erosion of this cover, a tec-
tonic window was exposed. However, in this study, it was demonstrated that a complete Mesozoic series of Early
Triassic-Late Cretaceous age overlaying the Palaeozoic rocks in the vicinity of Belemedik are presented and
hence a tectonic window does not exist in the vicinity of Belemedik. In addition, it was determined that Belemedik
Sequence displayed similar features with the rock associations of Aladag Unit in terms of lithological properties
and the ages of the units it comprises. In the region, at the bottom of the Bozkir Unit, which tectonically overlies
the Belemedik Sequence, Late Senonian aged Kizilcadag Ophiolithic Melange and olistostrome are present. And,
at the top of the Bozkir Unit, Late Cretaceous aged Pozanti-Karsanti Ophiolithic Nappe is located. While the
Pozanti-Ecemis Corridor formed by Ecemis Fault Zone is represented by Oligocene-Miocene aged units, the
Adana Basin is represented by Paleocene-Late Miocene units.

Key words: Belemedik Sequence, Tectonostratigraphy, Aladag Unit, Pozanti, Taurides.

INTRODUCTION rounding are situated. Usenmez (1981) and
Usenmez et al. (1988) defined Late Devonian-

The study area generally covers Ecemis Fault  Middle Cretaceous aged Belemedik-Koserelik

Zone which constitutes the boundary between
Central and Eastern Taurides, and the area in the
east of this zone (Figure 1). The major settlement
units in the region are: Tekir Plateau (J2), Bele-
medik (H12), Eskikonacik (C7), Kesli (S9),
Kiralan (S18) and Karakili¢ (L19) villages (Figure
2). The study area has been studied by many
researchers for various purposes until today.
Paleozoic aged rock associations in the region
were first introduced by Blumenthal (1947) under
the name of 'Belemedik Tectonic Window'. In this
study, the existence of an anticline has been
shown, which Devonian and Permian aged units
in the core and Mesozoic aged limestones in sur-

and Late Cretaceous aged Akda§ formations
during their work in the vicinity of Belemedik.
They asserted that Triassic and Jurassic were
absent in the area and Belemedik-Kdserelik for-
mation was covered by Early- Middle Cretaceous
aged marbles and dolomitic limestones. Gul et
al. (1984) defined Aydos, Namrun, Belemedik,
ophiolite and Nigde tectonic slices obducted on
to the continental platform following the emplace-
ment of ophiolitic mélange by a compressive tec-
tonics at the end of Late Cretaceous. Their
studies aimed to find out the tectonic and stra-
tigraphic situations of the Bolkardagi and Be-
lemedik in the Taurides and to observe the exten-
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Figure 1- Location map of the study area.
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sion of this units into the Adana basin. The re-
searchers also stated also that Late Devonian
aged units were conformably overlain by Car-
boniferous aged units, and Late Permian aged
Kdskdere formation unconformably overlay
these units in the Belemedik region. No findings
related to Early Permian could be demonstrated
in the study. Later, Flugel and Kahler (1988), who
conducted researches in Palaeozoic aged units
in the vicinity of Belemedik for biostratigraphic
purposes, determined the presence of Girva-
nella-bearing Lower Permian in the region by
examining Late Devonian-Permian facies.

The objective of this study was to determine
the tectonostratigraphic features of Belemedik
and its surroundings known as tectonic window,
and to establish the position of the rock associa-
tions outcropping within the units defined by
Ozgiil (1976) in the Taurides.

REGIONAL GEOLOGY

The study area in a regional scale covers
Ecemis Fault Zone which constitutes the

boundary between Central and Eastern Taurides,
and the sector lying to the east of this zone. In
this study, the rock associations outcropping in
the region were assessed within the units
defined in the Taurides by Ozgiil (1976). Accor-
ding to this, generally, while in the western sec-
tors of Ecemis Fault Zone, Bolkar Mountain and
Aladag Units (Ozgiil, 1976) and the rock asso-
ciations constituting Namrun Tectonic Slice
redefined by Alan et al. (2004b) are observed, in
the area lying to the east of Ecemis Fault Zone,
again Aladag Unit defined by Ozgiil (1976) and
the rocks belonging to the Bozkir Unit which tec-
tonically overlies Aladag Unit are observed.

Middle Carboniferous-Late Cretaceous aged
rocks, the outcrops of which are observed in the
western sectors of Ecemis Fault Zone and that
are not situated in the study area, constitute the
basement in the region (Alan et al., 2004a).The
Namrun Tectonic Slice comprising Carbonife-
rous-Late Cretaceous aged rocks tectonically
overlies Bolkar Mountain Unit (Alan et al.,
2004b). To the north of Namrun and Aslankdy,
the Namrun Tectonic Slice is tectonically overlain
by the rocks belonging to the Aladag Unit. Bolkar
Mountain Unit, Namrun Tectonic Slice and
Aladag Unit face with the units belonging to the
Bozkir Unit and Oligocene-Miocene aged
deposits along the corridor formed by Ecemis
Fault Zone in the near west of Pozanti. At the
base of the Bozkir Unit, late Senonian aged
Kizilcadag Ophiolithic Melange and Olistostrome
are present. And, at the top of it, Late Cretaceous
aged Pozanti-Karsanti Ophiolithic Nappe is
located. In the area to the east of Ecemis Fault
Corridor, Belemedik sequence comprising Late
Devonian-Late Cretaceous units constitutes the
basement, and further east, this basement is
overlain with angular unconformity by the de-
posits of Adana Basin consisting of Paleocene-
Late Miocene aged units (Figure 2, 3).

STRATIGRAPHY

In the study area covering Belemedik and its
surroundings, in general, Belemedik Sequence,
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Figure 2- The settings of the units and tectonic slice defined in study area.

Ophiolithic melange and ophiolithic rocks
belonging to the Bozkir Unit, and Tertiary aged
deposits overlying all these units are observed.
Belemedik Sequence, which constitutes the
basement in the study area, is tectonically over-
lain by the ophiolithic rocks belonging to the
Bozkir Unit along Ecemis Fault Zone, between
Tekir Plateau (J2) and Pozanti. And, it is uncon-
formably overlain Paleocene-Eocene aged
Glizeller Formation to the southwest of the Giilek
Strait (O1), by Oligo-Miocene aged Cukurbag
Formation and Early Miocene aged Bur¢ For-
mation between the Giilek Strait and Eskikonacik
village (B7). And, it was determined that, to the
east of the Ecemis Fault Corridor, Belemedik

Sequence is overlain by Paleocene-Miocene
aged sediments deposited in Adana Basin.
Considering that Belemedik Sequence is the
equivalent of the Aladag Unit; the presence of
Paleocene-Eocene aged units over the Aladag
Unit was introduced for the first time in this study
(Figure 4).

BELEMEDIK SEQUENCE

Within the Belemedik Sequence, which out-
crops over a large area in the study area; Late
Devonian aged Gumusali, Carboniferous aged
Belemedik, Early Permian aged Sarioluk, Late
Permian aged Kizilgeris and Yellice, Early-
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Middle Triassic aged Katarasi, Middle-Late
Triassic aged Sariyarma, Jurassic-Cretaceous
aged Camlik and Late Cretaceous aged Yavga
Formations were defined (Figure 5, 6). Since it
comprises Early Permian aged rock association,
in this study Belemedik Sequence was correla-
ted with the rock associations defined as the
Aladag Unit by Ozgiil (1976). However, since the
name 'Belemedik' has long been used in the
literature for the region and is well-known, in this
study the name 'Belemedik Sequence' was
adopted for the rock associations outcropping in
Belemedik and its near vicinity and ranging in
age from Late Devonian to Late Cretaceous.

Gumiusali formation (Dg)

Belemedik Sequence presents similar age
and lithological characteristics as the Gumusali
formation determined for the first time by Demir-
tash (1967) in the Geyikdagdi Unit. That's why,
Late Devonian siltstone, shale, quartzite and
limestone lithologies within Belemedik Sequence
are introduced under the same name in this
study as well.

In the study area, the unit is the best
observed at a place 100 meters northwest of
Belemedik village (Figure 4). (Both in the above
mentioned place and in other areas, because of
the outcrops of the unit take place in the close
regions to Ecemis fault zone, presenting of
adequate type section is prevented due to the
related deformation). The outcrops of the
Gumusali formation in the vicinity of Feke
outside the study area carry reference section
feature for the unit.

Gimusali formation is mainly represented
by sandstone, dolomitic limestone, limestone,
siltstone-quartzite and shale lithologies in the
study area. At the base of the unit, the weathered
surface of which is brownish-dark gray and the
fresh fracture surface of which is yellowish-gray
colored, thin-medium bedded, fine-medium
grained, moderately sorted, hard-rugged, carbo-

nate cemented and highly macrofossiliferous
sandstones take place. On this level the alterna-
tion of dolomitic limestones of which the
weathered surface is brownish-dark gray, fresh
fracture surface blackish gray thin to thick
bedded ,hard micritic and fractured with the cal-
cide fillings and reefal limestone of which the
weathered surface is bluish-dark gray, fresh sur-
face is gray, medium to thick bedded, hard,
micritic and with a high content of brachiopods
and corals take place. The defined dolomitic
limestone and the limestone horizons are in
lenticular shape in the unit. After the limestone-
dominant levels, the formation continues with
levels which are siltstone-dominant and having
limestone lenses in places. In the upper levels of
the formation, the alternation of black colored
shale; thin-medium bedded, beige-cream colo-
red siltstone and quartzite is observed.

In the uppermost level of the unit, shales; the
weathered surface of which is brownish-dark
green, the fresh fracture surface of which is gray
beige colored, and which are thin bedded, with
splinter-like cracks and mica flakes; alternate
with clayey limestones the weathered surface of
which is gray, the fresh fracture surface of which
is light gray, beige colored, and which are thin-
medium bedded, moderately competent, highly
jointed. After this level comes Carboniferous
aged Belemedik formation.

In this study, the GUmusali formation was
given the age of Late Devonian based on its ge-
neral lithological features, its macrofossil content
of brachiopod and coral, and on the fact that
Carboniferous aged Belemedik formation con-
formably overlies it and Fligel and Kahler (1988)
obtained the age of Late Devonian in the vicinity
of Belemedik.

Since GlUmdisali formation is situated at the
bottom of the Belemedik formation which consti-
tutes the basement in the study area, the base of
the GUmdusali formation cannot be observed.
That's why; its real thickness could not be given.
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=| cracks, incompetent, platy weathering, Sandstone: Brown, thin-medium bedded, polygenic

pebbles, thin-medium grained, poorly sorted, carbonate& silica cemented

Limestone: Ws; beige-gray-red, ffs; ligh gray-white, pink colored, medium-thick bedded, hard-
rugged, in places capillary in places thick cracks, micritic textured, globotruncanas

Limestone:Ws; gray-light gray, ffs; cream-light gray clored, medium-thick bedded, hard-
rugged, micritic textured, calcite-filled cracks and fractures, in places cherty, abundant rudists

Dolomite: Ws; dark gray-black, ffs; blackish-dark gray colored, in places massive,in places
medium-thick bedded,fine-medium crystals, rather hard-competent, micritic textured, iron
oxide-stained cracks and fractures,unfossiliferous

Lii 1e: Ws; dark gray-gray, ffs; gray-beige colored, medium-thick beddedtabakali, hard-
rugged, micritic textured, calcite-filled cracks and fractures, abundant stylolite
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EARLY

[Sarioluk Fm|

(Ps)
~ 60-100

PALEOZDO
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Figure 5-

Dolomite: Ws; brownish-dark gray, ffs; dark gray-gray colored,in places massive, in places
medium-thick bedded, rather hard-competent,calcite-filled cracks and fractures micritic
textured,mostly recrystallized, large crystals

UNCONFORMITY
Limestone:Ws; gray-beige colored,medium-thick bedded, hard-rugged, micritic textured,
calcite-filled cracks and fractures, alga etc fossiliferous

Pebblestone, siltstone: Greenish-red colored, medium-thick bedded,polygenic elements of
various size,moderately round grains, poorly sorted, carbonate-cemented

UNCONFORMITY
Marl: Ws; beige, yellowish-reddish gray, ffs; bluish-gray colored, thin bedded, incompetent,
splinter-like cracks, lamellibranch-type abundant fossils

Stromatolitic limestone: Ws; yellowish-gray, fss;gray-light gray colored,thin-medium
bedded,calcite-filled cracks&fractures,in places oolitic, micritic textured

Limestone: Ws; bluish dark gray, ffs; dark gray-gray colored, medium-thick bedded,hard-
rugged, micritic textured, calcite-filled cracks&fractures, contains abundant mizzia

Dolomitic limestone:Ws;black-dark gray, ffs;yellowish gray-gray colored,thin-medium
bedded, micritic textured,cracks&fractures,in places large crystals,recrystallized

Quartzite: Ws;yellowish-gray, brown, claret red ffs; beige; medium-thick bedded, fine-medium
grained,moderately sorted,cracks and fractures

? UNCONFORMITY
Limestone: Ws; black-dark gray, ffs; gray-light gray colored, medium, in places thick bedded,
hard-rugged, sharp-edge cracks, abundant stylolites, micritic textured

Limestone:Ws; purple, brownish-dark gray, ffs;purplish-gay colored, mediuma-thick bedded,
hard-rugged, micritic textured, abundantgirvanellaetc.

Quartzite: Ws; white, pink and purple, ffs; white, pink, yellowish-brown;thin-medium bedded,
,.fine-medium grained, moderately sorted, cracks and fractures

Limestone: Ws; dark gray, ffs; gray colored, medium-thick bedded, hard-rugged, moderately
competent, abundant macro fossils of coral, brachiopod etc.

Marl: Ws;gray, ffs; light gray colored, fine-medium bedded, moderately competent

Shale: Ws; brownish-dark green, ffs; gray-beige, thin bedded, spliter-like cracks,in places
mica flakes due to low-grade metamorphism

Siltstone-quartzite: Beige-cream colored ,thin-medium bedded, modratelye competent
Limestone: Ws; bluish-dark gray, ffs; gray-beige colored, medium-thick bedded, rugged,
calcite-filled cracks and fractures, in places recrystallized, micritic textured,abundant fossils.
DolomiticLimestone: Ws; brown-dark gray, ffs;black-gray colored, thin-medium-thick bedded

Sandstone: Ws; brownish-dark gray, ffs; yellowish-gray colored, thin-medium bedded,fine-
medium grained,moderately sorted,hard-rugged,carbonate-cemented,abundant

Generalized stratigraphic section of Belemedik Sequence (scale-free)
(Ws: weathered surface; ffs: fresh fracture surface).
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However, it can be said that the apparent
thickness of the Gimusali formation in the study
area is approximately 200 meters.

Its lithology mainly composed of quartzite,
siltstone, shale and lenticular limestones, its se-
dimentary structures and fossil content indicate
that the Gumusali formation may have depo-
sited under conditions of shallow marine-coastal
environment.

The Belemedik formation (Cb)

The Carboniferous aged rock association rep-
resented mainly by limestone, shale, marl and
quartzite lithologies have been introduced under
the name of Belemedik formation first time by
Gul et al. (1984) and using of the same name
was considered appropriate for similar lithologies
in this study as well.

Due to many deformations developed during
different periods, the different levels of the
Belemedik formation are observed in different
sections of the study area. For the bottom sec-
tion of the unit Cingin Kayasi Locality (H11), At
Plateau (G9), for medium levels At Plateau (G9),
Cingin Kayasi (H11), Demiroluk spring (E13) and
for the upper levels the surroundings of De-
miroluk spring can be proposed as type section
localities. In addition, At Plateau (G9), Cingin
Kayasi (H11) and Demiroluk spring (E13) locali-
ties are places where different lithologies belong-
ing to the Belemedik formation can be observed
and thus can be reference section areas for the
unit (Figure 4).

The Belemedik formation generally repre-
sented by shale, sandstone, clayey limestone,
quartzite and limestone lithologies, starts with the
alternation of shale-siltstone-sandstone and
limestone, conformable with the clastic levels of
Late Devonian aged Gumdusali formation. Over
the transition level are observed marls the
weathered surface of which is gray, the fresh
fracture surface of which is light gray colored,

and which are fine-medium bedded, moderately
competent. Within this level, by its soft topog-
raphical appearance and brown-dark brown color
limestones are observed of which the weathered
surface is gray, the fresh fracture surface is light
gray colored, thin bedded, micritic textured, and
is considerably rich in brachiopods, corals and
crinoids. Overlying this level limestones take
place of which the weathered surface is dark
gray, the fresh fracture surface is gray colored,
medium-thick bedded, hard-rugged, and contain
solitary coral and brachiopod. Further up, thin
bedded marls the weathered surface of which is
brownish-gray, the fresh fracture surface of
which is yellowish gray colored alternate with
limestones the weathered surface of which is
dark gray, the fresh fracture surface of which
is gray colored, and which are thin-medium
bedded, hard-rugged. In the uppermost levels
of the formation is present an alternation of
medium-thick bedded quartzites which display
colors varying from white to purple; thin bedded,
brownish-green colored shale and medium-thick
bedded, gray-beige colored limestones.

Belemedik formation, which has a confor-
mable contact with the underlying Gimdisali
formation, is conformably overlain by the Sari-
oluk formation. However, the cross-bedded
sandstone levels observed at the uppermost sec-
tion of the Belemedik formation in some places
indicate that deposition environment became
considerably shallower from time to time and
thus, there may be some local unconformities in
some sections of the contact between the Be-
lemedik and the Sarioluk formations.

The Belemedik formation was highly affected
by the structural elements developed depending
on the deformations that were active in the
region during different periods and thus, its
real thickness could not be determined. But its
apparent thickness is around 300-350 meters.

As a result of the examinations performed on
the samples collected from the outcrops of the
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Belemedik Formation in different areas, the
following fossil assemblages and ages were
obtained. From the outcrops in the localities of
Cingin Kayasi (H11) and Domuz Spring (G13)
Koninckopora ex. gr. inflata (Koninck), Brunsia
sp., Endothyra sp., Mediocris sp., Millerella sp.,
Kameana sp., Koninckopora sp., Eostaffella spp.
fossils and Early Carboniferous age; from the
outcrops in the localities of At Plateau (G9) and
Cin¢in Kayasi (H11) Archaediscus sp., Palaeo-
textularia sp., Eotuberitina sp., Bradyina sp.,
Earlandia sp., Brunsia sp., Forschia sp.,
Ozawainella sp., Schubertella sp., Beedeina sp.,
Climacammina sp., Ungdarella sp., Profusu-
linella ex. gr. rhomboides (Lee and Chen) fossils
and Middle Carboniferous age; from the outcrops
in the locality to the east of Belemedik Village
(H12) Tetrataxis sp., Triticites sp., gastropods,
ostracods and echinite shell particles and Late
Carboniferous age; in the locality of Demiroluk
Spring (E13) Palaeonubecularia uniserialis
Reitlinger, Globivalvulina sp., Earlandia sp.,
Nodosinelloides sp., Pseudoepimastopora sp.,
Palaeonubecularia sp. fossils were determined
for the same time interval Accordingly the age of
the unit named as the Belemedik formation in
this study is Carboniferous.

According to its general lithological features
and fossil content, Belemedik formation must
have deposited in a marine environment which
could become considerably shallower from time
to time.

Sarioluk formation (Ps)

The name Sarioluk formation was used for
the first time by Ayhan and Lengeranli (1986) for
rock types composed of Girvanella-bearing
clayey limestones and limestones, the best out-
crops of which were observed in the vicinity of
Sarioluk Plateau (M34) situated to the west of
Basyayla Corridor of Yahyali (Kayseri) township
outside the study area. The use of the same
name was considered appropriate for similar

lithologies observed in restricted areas, in this
study as well. In the study area, the unit displays
outcrops mainly at the east slopes of the
Belemedik Valley and to the north of Topalikkiz
Hill (N4). In addition in the study area, the west of
Yolkesigi Locality (F14) situated to the east of
Belemedik Village and Domuz Spring Locality
(G13) can be defined as reference section
places for the formation (Figure 4).

Sarioluk formation is represented by a litho-
logy composed mainly of Girvanella-containing
clayey limestones and limestones. At the base of
the formation are situated limestones and large
Girvanella-containing clayey limestones the
weathered surface of which is purplish-brown
and gray; the fresh fracture surface of which is
purple-dark gray colored; and which are medium-
thick bedded, solid, micritic textured, having cal-
cite-filled cracks, with a total thickness reaching
up to 40-50 meters. Overlying this unit is a
Pseudofusulina Zone having a total thickness of
2-3 meters, the weathered surface of which is
dark gray-black, the fresh fracture surface of
which is grayish-black colored, and which is
medium-thick bedded, hard-rugged, containing
calcite-filled cracks and large fusulinids. This
level grades into limestones the weathered sur-
face of which is brownish-black, the fresh frac-
ture surface of which is black colored, and which
are thin-medium bedded and containing large
amounts of crinoids and pseudoschwagerinids.
The uppermost levels of Sarioluk formation are
composed of limestones the weathered surface
of which is dark-gray, the fresh fracture surface
of which is grayish-black colored, and which are
medium-thick bedded, rugged and containing
calcite-filled cracks.

Sarioluk formation, which conformably over-
lies Carboniferous aged Belemedik formation is
overlain by Late Permian-aged Kizilgeris For-
mation. In the study area, no field data was
obtained to indicate that the contact between
Sarioluk and Kizilgeris formations is uncon-
formable. However, the fact that Kizilgeris for-
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mation, overlying Sariyarma formation that ends
with limestones at the top, is represented totally
by quartzite lithology supports the opinion that
the contact between these two units is uncon-
formable.

In this study, it was determined that the thick-
ness of Sarioluk formation varied from 60 to 100
meters.

In the samples collected from the localities
of Domuz Spring (G13) and Yolkesigi (F14)
Nankinella sp., Claracrusta catanoides Homan,
Pseudofusulinoides sp., Zellia sp., Girvanella
Ssubparallela Flugel and Fligel-Kahler, Pseudo-
fusulina sp., Eotuberitina sp., Pseudoepimasto-
pora sp., Globivalvulina sp., Geinitzina sp., Tetra-
taxis sp., Palaeonubecularia sp., Hemigordius
sp., Earlandia sp. fossil assemblage was deter-
mined and Early Permian age was given to
Sarioluk formation.

The general rock type features and fossil
content of Sarioluk formation indicates that it
may have deposited in a low-energy, shallow
marine environment in which oxidation functions
were effective due to becoming too shallow from
time to time.

Kizilgeris formation (Pkg)

This unit, which was first defined as Kizilgeris
member by Ozgiil (1997) during the study per-
formed in the vicinity of Taskent and Hadim, was
upgraded to Formation rank and introduced as
Kizilgeris formation in this study.

Kizilgeris formation, type section place of
which is located to the southwest of Taskent and
Hadim region of Central Taurides outside the
study area, exhibits outcrops having the quality
of reference section in the vicinity of Domuz
Spring Locality (G13) on the slopes of Belemedik
valley in the study area (Figure 4).

The dominant lithology of Kizilgeris for-
mation is composed of quartzites the weathered

surface of which is yellowish-gray, brownish-
claret red; the fresh fracture surface of which
is beige colored and which are medium-thick
bedded, hard-rugged, coarse grained. In some
areas, in addition to the dominant quartzite litho-
logy, shales are observed at the bottom sections
of Kizilgerig formation.

The unit, which unconformably overlies Early
Permian aged Sarioluk formation at the bottom,
is conformably overlain by Late Permian aged
Yellice formation at the top.

Although the unit generally presents apparent
thickness values varying between 40 and 50
meters, it was determined that it became thinner
in the lateral direction and the apparent thickness
could decrease down to 5-10 meters.

Kizilgeris formation does not contain any
fossil findings due to its lithological composition
composed of quartzites. Thus, taking into
account its stratigraphic relation with the units
underlying and overlying it and the ages of these
units, Late Permian age was given to it.

When the lithofacies characteristics of Kizil-
geris Formation are taken into account, it must
have deposited in a beach environment of a
high-energy sea where nourishment from the
land is high.

Yellice formation (Py)

Mizzia-bearing limestones outcropping in
the region of Tagkent and Hadim situated outside
the study area were introduced for the first time
by Ozgiil (1997) under the name of Yellice mem-
ber. In this study, similar lithologies were rede-
fined using the name Yellice formation. In the
study area, the best outcrops of the unit are
observed on the slope between Kuskayasi
(E9) and Cakit Brook to the west of Belemedik
Village. In addition, the west of Belemedik
Village, Yolkesigi Locality (F14), Cavdar Gedigi
Locality (E11), Cohantagi Ridge (D12) and Kat-
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ran Locality (K6) are other areas where outcrops
can be well observed and thus, they can be
reference section areas (Figure4).

Yellice formation is generally represented
by recrystallized dolomitic limestones, the
weathered surface of which is black-dark gray,
the fresh fracture surface of which yellowish-gray
colored and which are thin-medium bedded,
solid, having cracks and fractures and micritic
textured; and Mizzia-bearing limestones the
weathered surface of which is bluish dark gray,
the fresh fracture surface of which is dark gray-
gray colored and which are medium-thick
bedded, hard-rugged, micritic textured. At the
uppermost levels of the unit is observed a thick
quartzitic horizon similar to Kizilgeris formation at
the bottom of Yellice formation.

Since the bottom and top contacts of Yellice
formation are tectonic in many sections of the
study area, the real thickness of it could not be
determined in this study. However, it can be said
that the apparent thickness of the unit in the
study area is around 400 meters.

In the samples collected from the outcrops of
Yellice formation at Cavdar Gedigi (E11) and
Yolkesigi (F14) Localities, the fossil assemblage
comprising Ammodiscus sp., Agathammina sp.,
Bradyina sp., Chusenella sp., Climacammina
sp., Dagmarita sp., Dagmarita chanakchiensis
Reitlinger, Dunbarula sp., Eutuberitina sp.,
Frondina sp., Hemigordiopsis sp., Hemigordius
spp., Hemigordius sp., Geinitzina sp., Globi-
valvulina sp., Geinitzina spp., Kamurana sp.,
Langella sp., Mizzia sp., Nankinella sp., Para-
dagmarita sp., Parafusulina sp., Paraglo-
bivalvulina sp., Permocalculus sp., Pseudover-
miporella sp., Pachyphloia sp., Pseudovidalina
sp., Reichelina sp., Schubertella sp., Staffella
sp., Tetrataxis sp. and Ungdarella sp. was
obtained. According to the defined fossil assem-
blage, the age of Late Permian was given to
Yellice formation.

Yellice formation, the dominant lithology of
which is composed of highly microfossiliferous
and macrofossiliferous limestones must have
deposited in a low-energy shelf environment.

Katarasi formation (TRk)

The name Katarasi formation was first used
by Demirtagli (1967) for the rock association
composed of stromatolitic limestone, sandy lime-
stone, marl and mudstone alternation. The use of
the same name was considered appropriate for
similar lithologies in this study as well.

In the study area, the outcroppings of Kata-
rasi formation which can be places for type sec-
tions are observed to the east of Kugkayasi Hill
(E9) and in the vicinity of Cavdargedigi Locality
(E 11) (Figure 4).

Katarasi formation starts at the base with
stromatolitic limestones the weathered surface of
which is gray-beige, fresh fracture surface is
gray-light gray colored and which are thin-
medium bedded, hard-rugged, having calcite-
filled cracks and fractures and showing oolitic
character in places. Overlying this level is a
sandy limestone lithology which is brownish-gray
colored, medium-thick bedded and hard-rugged.
In the uppermost sections of Katarasi formation
are observed yellow-beige colored marls defined
as mottled marls in the Taurides and claret red
colored mudstone lithologies. Limestone levels
which are observed in lenticular shape between
marl layers are highly fossiliferous.

Katarasi formation has a conformable con-
tact with Yellice formation that it overlies. To the
northeast of Kuskayasi Hill (E9), Katarasi for-
mation is unconformably overlain by Middle-Late
Triassic aged Sarlyarma formation. And, to the
east of Kuskayasi Hill (E9), Katarasi formation is
overlain by Jurassic-Cretaceous aged Camlik
formation. It was determined that Camlik for-
mation moved on Katarasi formation depending
on the deformations which were active in the
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region during different periods and thus, the con-
tact between these two units lost its original posi-
tion.

It can be said that the apparent thickness of
the Katarasi formation in the study area varies
between 10 and 100 meters.

In the samples compiled from the out-
croppings of Katarasi Formation in the east of
Kuskayasi Hill (E9) and Cavdargedigi (E11)
locality; the fossil assemblage composed
of Spirorbis phlyctaena (Brénnimann and
Zaninetti), Rectocornuspira kalhori (Bronnimann,
Zaninetti and Bozorgnia), Cornuspira mahajeri
(Brénnimann, Zaninetti and Bozorgnia), Glomo-
spira facilis Ho, Glomospira sp., Earlandia sp.,
Ammodiscus sp., Calcitornella sp., gastropods
and lamellibranch shells was determined.
Although the defined fossil assemblage gave the
age Skythian (Induan), taking into account
Middle Triassic age obtained by Ayhan and
Lengeranli (1986) from Disdoken Formation
which corresponds to Katarasi formation in the
vicinity of Yahyali, Katarasi formation was given
the Early-Middle Triassic age.

Taking into account the general lithofacies
characteristics and fossil content of Katarasi
formation, it can be said that it deposited on a
tidal flat, in a low-energy marine environment.

Sariyarma formation (TRs)

The rock association composed mainly of
pebblestone, siltstone, clayey limestone and
limestone and the best outcroppings of which are
observed at Sariyarma Locality (E11) was intro-
duced for the first time by Alan et al. (2004a)
under the name of Sariyarma Formation.

Sarilyarma formation, the type section place
of which is situated on the west slope of Bele-
medik Valley to the south of Pozanti township of
Adana province, exhibits outcrops having the
character of reference section to the west of
Kuskayasi Hill (E9) in the study area (Figure 4).

At the base of Sariyarma formation; between
yellow-claret red colored, thin bedded marls lies
a pebblestone level which is green-yellow-brown
and red in color, middle-thick bedded, poorly
sorted, ungraded, moderately rounded, with
polygenic elements having dimensions varying
from large blocks to silt. Within this level, Late
Permian aged pebbles containing conspicuous
Mizzia fossils. Overlying this defined level are
limestones the weathered surface of which is
gray-beige in color, and which are middle-thick
bedded, hard-rugged, having calcite-filled cracks
and fractures, containing fossil shell traces (alga,
etc) and bituminous shale intercalations in
places.

The contact between Sariyarma formation
and Early-Middle aged Katarasi formation,
which is stratigraphically at the base of it, is
faulted in the study area. However, Ozgiil (1997)
stated that Camici and Dikenli Members of
Gevme formation, which is the equivalent of
Sariyarma formation in the region of Tagkent
and Hadim, are unconformable over Skythian -
Anisian aged units. That's why, it was accepted
that Sariyarma formation unconformably over-
lies Katarasi formation in the study area. And,
Sariyama formation is unconformably overlain
by Jurassic-Cretaceous aged Camlik formation.
However, It was determined that Camlik forma-
tion moved on Sariyarma formation underlying it
depending on the deformations in the region and
thus, the contact between these two units lost its
initial position as well.

Ozgll (1997) stated that the total thickness of
Camici and Dikenli members corresponding to
Sarilyarma formation in Taskent and Hadim
region is between 450 and 500 meters. As to the
apparent thickness of Sariyarma formation in the
study area, it is around 200-250 meters.

No paleontological findings which can give an
age to Sariyarma formation were detected in the
samples collected from the limestones within the
formation. However, Erdogan stated that with
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regard to facies characteristics, the collected
samples probably reflected a shallow marine
environment belonging to Triassic-Jurassic
period (Oral Com; Kemal Erdogan, MTA). In
addition to the fact that at the base of Sariyarma
formation lies Early Triassic aged Katarasi
formation and at the top of Sariyarma formation
lies Jurassic-Triassic aged Camlik formation,
Sariyarma formation displays significant litholo-
gical similarities to Camici and Dikenli members
of Gevne formation defined by Ozgiil (1997) in
Tagkent and Hadim region. Depending on these
reasons, (?) Middle-Late Triassic age was given
to the unit introduced as Sariyarma formation in
this study.

When its general lithological characteristics
are taken into account, Sariyarma formation
must have deposited in a shallow marine envi-
ronment where there was from time to time
heavy material feeding from the land and tidal
effect and lagoons were present in places.

Camlik formation (Jkg)

Camlik Limestone name was first used by
Monod (1977) for Jurassic- Cretaceous aged
limestones within Aladag Unit in the Middle
Taurides to the west of Beysehir. But, in this
work, the use of the name Camlik formation was
considered appropriate for lithologies of similar
age.

The unit displays outcrops in a large area
in the study area. Its best outcrops carrying
reference section character are observed to the
north of Belemedik Village (12), Akdag district
(A14) to the north of Kesli (S9) and Kuscular
(P15) villages (Figure 4).

At the base of Camlik formation lie micritic
textured dolomites the weathered surface of
which is brownish dark gray, the fresh fracture
surface of which is dark gray- gray colored, and
which are medium-thick bedded, rather hard-
rugged, having calcite-filled cracks and fractures,

and large crystals. Overlying this level are mic-
ritic limestones the weathered surface of which
is dark gray, the fresh fractured surface
of which is gray-beige colored, and which are
medium-thick bedded, hard-rugged, having
abundant stylolites, containing alga etc fossils.
Overlying these defined limestones are dolo-
mites the weathered surface of which is dark
gray-black, the fresh fractured surface of which is
blackish-dark gray colored, and which are in
places massive, in places medium-thick bedded,
rather hard-rugged, micritic textured, having
medium crystals, containing no fossils. In the
uppermost sections of the unit are observed
limestones the weathered surface of which is
gray-light gray, the fresh fractured surface of
which is cream-light gray colored, and which are
medium-thick bedded, in places having nodular
or banded chert, and with a rich content of
rudists.

The initial contact of Camlik formation with
Triassic aged units is unconformable at the base.
It was determined that in some sections of the
study area Camlik formation was conformably
overlain by Late Triassic aged Yavga formation,
and in some sections it was tectonically overlain
by the melange and ophiolithic units without
Yavga formation.

The real thickness of Camlik formation in the
study area could not be determined. However, it
can be said that the apparent thickness of the
unit varies between 200 and 800 meters.

In the samples collected from the outcrops of
Camlik formation to the north of Belemedik
(H12) and Kuscular (P15) Village the fossil
assemblage composed of: Mesoendothyra
croatica Gusic, Cayeuxia piae Frollo, Valvulina
lugeoni Septfontaine, Siphovalvulina sp., Nau-
tiloculina sp., Thaumatoporella parvovesiculifera
(Raineri), Praekurnubia crusei Redmond, Sato-
rina apulensis Fourcade and Chorowics,
Pfenderina trochoidea Smout and Sudgen,
Salpingoporella selli Cresconti, Clodocoropsis
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mirabilis Felix, Praechrysalidina infracretacea
Luperto and Sinni, Debarina hahounerensis
Fourcade, Raoult and Vila, Haplophragmoides
Jjoukowskyi  Charollais, Brénnimann and
Zaninetti, Orbitoides cf. tissoti Schlumberger,
Globotruncana linneiana (d'Orbigny), Stonio-
sphaera sphaerica (Kaufmann), Discocylina
schlumbergeri Munier-Chalmas, Moutcharmontia
apenninica (De Castro), Haurania sp., Verneuili-
na sp., Textulariidae, Trocholina sp., Ophthal-
midium sp., Pseudocyclammina sp., Lageniidae,
Favreina sp., Chrysalinida sp., Pfenderina sp.,
Nezzazata sp., Bolivinopsis sp., Chrysalinida sp.,
Everticyclammina sp., Quinqueloculina sp.,
Involutina sp., Earlandia sp., Orbitolina sp.,
Rotaliidae and Siderolites sp. was determined.
Depending on the fact that the defined fossil
assemblage represents the age range of
Aalenian-Bajocian (Early-Middle Jurassic) and
Maastrichtian (Late Cretaceous), Camlik For-
mation was given the age Jurassic-Cretaceous.

When its general lithofacies characteristics
and fossil content are taken into account, it can
be said that Camlik formation deposited in a
shelf environment belonging to a shallow and
calm sea where platform type carbonates
deposited.

Yavga formation (Ky)

The rock association composed of mudstone-
siltstone-sandstone alternation and limestone
interbeds was introduced for the first time by ilker
(1975) under the name of Yavga formation. The
best outcrops of the unit that can be type section
localities are observed in Yavga Village, situated
10 km east of Arslankdy Municipality of Mersin.
North of Terlik Hill (M9), 1 km northwest of Kus-
cular (P15) Village are areas where the outcrops
of Yavga formation having the character of
reference section are observed in the study area
(Figure 4).

Yavga formation is generally composed of
beige-claret red-brown-gray colored sandstone,

mudstone and siltstone-shale alternation. Crinkly
limestones lying at the base, the weathered
surface of which is beige-gray, the fresh fracture
surface of which is light gray-white-pink colored,
and which are medium-thick bedded, hard-
rugged, micritic textured, having calcite-filled
fissures and globotruncanas; are overlain by
brown, thin-medium bedded, polygenic pebbly,
fine-medium grained, poorly sorted, carbonate
and silica cemented sandstones and shales the
weathered surface of which is greenish brown,
the fresh fracture surface of which is greenish
gray colored, and which are thin-medium
bedded, incompetent, showing platy weathering
and splinter-like fractures.

Yavga formation, which conformably overlies
Jurassic-Cretaceous aged Camlik formation at
the base, is tectonically overlain at the top by
Kizilcadag Ophiolitic Melange and Olistostrome.
It was determined that the limestones present
within sandstone, siltstone and shale levels
wedged out to form lenses in the lateral direction.
The apparent thickness of Yavga formation
in the study area varies between 50 and 100
meters.

The following nannofossil assemblage that
gave the age of Campanian-Maastrichtian was
defined from the samples taken from the clastic
levels observed at Cetinlik Locality of Hamidiye
Village located to the near north of the study
area:

Arkhangelskiella cymbiformis Vekshina,
Chiastozygus amphipons (Bramlette and
Martini), Ceratolithoides aculeus (Stradner),
Biscutum constans (Gorka), Cretarhabdus
crenulatus (Bramlette and Martini), Predis-
cosphaera cretacea (Arkhangelsky), Cribro-
sphaera ehrenbergi (Arkhangelsky), Watznaue-
ria barnasea (Black) Perch-Nielsen, Microshab-
dulus decoratus Deflandre, Zeugrhabdotus
embergeri (Noel), Micula decussata Vekshina,
Calculites obscurus (Deflandre), Reinhardtites
anthophorus (Deflandre), Glaukolithus diplo-
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grammus (Deflandre), Lithraphidites quadratus
(Bramlette and Martini), Micula concava
(Stradner) Verbeck, Quadrum gothicum (Def-
landre).

In addition, the following foraminiferal fossil
assemblage was obtained which gave the age of
Late Cretaceous (Senonian-Maastrichtian) in the
examinations performed on the rock samples
taken from the limestone levels of the unit in the
vicinity of Kuscular (P15) Village:

Globotruncana linneiana (d'Orbigny), Rosita
fornicata (Plummer), Globotruncana bulloides
Vogler, Marginotruncana pseudolinneiana
Pessagno, Dicarinella concavata (Brotzen),
Globotruncanita stuartiformis (Dalbiez), Stomios-
phaera sphaerica (Kaufmann), Pithonella ovalis
(Kaufmann), Globigerinidae, Heterohelicidae,
Globotruncana sp. Siderolites sp., Ophthalmi-
dium sp., Anamolinidae, Rotaliidae. According to
these fossil assemblages, the age of the Yavcga
Formation was accepted as Late Cretaceous.

Yavga formation, which presents a lithology
composed of limestones at the base, and in the
continuation of it, sandstone-mudstone interca-
lated with siltstone and shale alternation, must
have deposited in an environment which exten-
ded from neritic to deep sea.

BOZKIR UNIT

Kizilcadag Ophiolitic Melange and
Olistostrome (Kkm, TRkk)

The name 'Kizilcadag Ophiolitic Melange'
was used for the first time by Poisson (1977) for
the rock association observed in Western
Taurides to the southwest of Korkuteli and com-
posed of serpentinite, radiolarite, chert, lime-
stone, cherty limestone, dunite and harzburgite.
The use of the same name for similar lithologies
was considered appropriate in this study as well.

Kizilcadag Ophiolitic Melange and Olistos-
trome exhibit outcrops in the northwest sections

of the study area, at Kocakepir Hill (A11), to the
northeast of Tekir Plateau (J2) and to the west of
Kocakoy Hill (D10) (Figure 4).

The unit is mainly composed of dunite,
harzburgite, serpentinite, radiolarite, limestone,
cherty limestone and pillow lavas. Kizilcadag
Ophiolitic Melange and Olistostrome, which tec-
tonically overlie Yavca formation at the base,
comprise dunite, harzburgite, serpentinite, radio-
larite and different limestone blocks. At the base
levels, brownish-green, in places red colored
limestone blocks of various dimensions are con-
spicuous. And, at the uppermost levels of the unit
are observed Triassic and Late Cretaceous aged
limestones disseminated within dunite, harzbur-
gite and limestones. Kizilcadag Ophiolitic
Melange and Olistostrome tectonically overlie
Jurassic-Cretaceous aged Camlik formation in
the study area. And, it is overlain tectonically by
Pozanti-Karsanti Ophiolite Nappe and uncon-
formably by Tertiary aged sediments.

Pozanti-Karsanti Ophiolite Nappe (Kpko)

Ophiolite Nappe, which exhibits extensive
outcrops between Pozanti and Aladag (Karsanti)
and which is mainly composed of harzburgite,
dunite, pyroxenite, gabbro and diabase dikes
and metamorphic sole rocks, was introduced for
the first time by Bingdl (1978) under the name of
Pozanti-Karsanti Ophiolite. Tekeli (1980) and
Tekeli et al. (1981) introduced a similar rock
association under the name of Aladag Ophiolite
Complex in the study they carried out in the
region. In a different study carried out by Yetis et
al. (1991) in the same region, similar rock asso-
ciation was given the name of Farasa Ophiolite.
And, in this study the use of the name 'Pozanti-
Karsanti Ophiolite Nappe' was considered
appropriate for similar lithologies observed in the
vicinity of Eskikonacik Village (C7) and Tren-
disen Locality (B9). In the study area, wide-
spread outcrops belonging to Pozanti-Karsanti
Ophiolite Nappe can be observed to the east of
Pozanti township (A-C 4-10) (Figure 4). The unit
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is mainly composed of metamorphic sole rocks
and harzburgite, dunite, pyroxenite, gabbro and
diabase dikes. Metamorphic sole rocks are
composed of green-blue-pink colored amphibo-
lites and amphibolites, schists, calcschists and
marbles that have undergone metamorphism in
the greenschist facies.

In the study area, Pozanti-Karsanti Ophiolite
tectonically overlies Kizilcadag Ophiolitic Me-
lange and Olistostrome, and Jurassic-Creta-
ceous aged Camlik formation of Aladag Unit to
the west of Belemedik Valley. And, the Ophiolite
Nappe is unconformably overlain by Tertiary
aged sediments. In this study, no assessment
could be made directed to the thickness of the
ophiolitic rocks. However, in the previous studies
conducted in this area by Bingél (1978) and
Parlak (2002), it was stated that the total thick-
ness of the ophiolite section varied between
8000 and 11000 meters.

TERTIARY SEDIMENTS
ECEMIS FAULT ZONE
Cukurbag formation (Tomg)

The fluvial sediments composed of marls,
mudstones and pebbly sandstones filling Ecemis
Fault Corridor were introduced for the first time
by Yetis (1978) under the name of Cukurbag
formation. And, in this study the use of the same
name was considered appropriate for similar
lithologies. The type locality of the Cukurbag
formation, outside the study area, is the vicinity
of Cukurbag Village of Camardi Township
belonging to Nigde province. And, in the study
area, all levels of the unit can be observed in an
area between Pozanti Township and Tekir
Plateau (J2) and Eskikonacik Village (C7)
(Figure 4).

Cukurbag formation is mainly composed of
marls, mudstones and pebbly sandstones. At the
base of the unit brown, green and claret red

colored, medium-tick bedded, polygenic pebbly
and pebbly sandstones are located. This level is
overlain by green-gray colored, thin-medium
bedded sandstones, siltstones and marls.

At the base, Cukurbag formation unconfor-
mably overlies Bolkar Mountain Unit, Namrun
Tectonic Segment, Aladag Unit, Kizilcadag
Ophiolitic Melange and Olistostrome and the
units belonging to Pozanti-Karsanti Ophiolite.
And, at the top the unit is transitive to Early
Miocene aged Burg formation.

The apparent thickness of the unit varies in
the study area between 300 and 350 meters.
Because of the Cukurbag formation does not
contain any paleontological findings the age
estimation was made according to its stratigra-
phic position. The unit unconformably overlies
Eocene age units in the Ulukigla Basin and has a
gradational contact with the overlying Miocene
aged Burg formation. Accordingly, the age of the
Gukurbag formation must be Oligocene-Early
Miocene.

According to its general lithological properties
Cukurbag formation must have deposited in a
fluvial environment.

Burg¢ formation (Tmb)

The lithology composed of coal-seamed
marls, claystones and siltstones and the typical
outcrops of which are observed in the vicinity
of Burg Village, Camardi township of Nigde
province was introduced for the first time by Yetis
(1978) under the name of Burg formation. And,
in this study the use of the same name was
considered appropriate for similar lithologies.
In the study area, only in Yeniseyhli (G4) district,
to the south of Pozanti Township the outcrops of
the formation are observed that can be reference
section for the unit (Figure 4).

Burg formation which exhibits in general a
morphological appearance with soft and flat
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ridges, is mainly composed of marls, claystones,
siltstones and coal seams. At the base sections
of the unit green colored, thin-medium bedded
and moderately competent marls, and in the
upper sections an alternation of green and gray
colored, thin bedded, weathered, coal-seamed
claystone and siltstone take place. It was deter-
mined that in the unit there were coal seams the
thickness of which varied between 50 cm and
1 m and which did not have lateral continuation;
and gastropod and ostracoda type fossils.

At the base Cukurbag formation is transitive
to Burg formation, and at the top, it is uncon-
formably overlain by Quaternary aged terraces.
The apparent thickness of the Burg formation in
the study area is around 200-250 meters.

During this study no paleontological data was
obtained to give an age to the Burg formation.
However, during their studies Atabey et al.
(1990) and Yetis (1978) determined the fossil
assemblage that gave Miocene age from the
samples they collected within the unit. That's
why, in this study, the age of Bur¢ formation was
accepted as Early Miocene, taking into account
its stratigraphic position.

Depending on its general lithological features
and macrofossil content, the Burg formation
must have deposited in a lacustrine - paludal
environment.

ADANA BASIN

Giizeller formation (Tpeg)

Pebblestone, sandstone, clayey limestone
and marl lithologies; the best outcrops of which
are observed in the district of Gulzeller (Cat)
Village (N31), located to the south of Ayranci
township , Karaman Province outside the study
area; were introduced for the first time by
Demirtagh et al. (1973) under the name of
Guzeller formation. And, in this study the use of
the same name was considered appropriate for
similar lithologies.

In the study area Giizeller formation exhibits
outcrops mainly 3 km south of Gilek Strait (O1)
and north of Karakili¢ Village (L19).

Gulzeller formation is mainly composed of
pebblestones, sandstones, limestones and
marls. The unit starts at the base with red-pink
and gray colored, medium-thick bedded poly-
genic pebbly pebblestones. It continues upwards
with beige colored, thin-medium-thick bedded,
highly fossiliferous limestones and clayey lime-
stones. In the uppermost sections of the unit an
alternation of beige-green colored, thin-medium
bedded sandstone, marl and sparse limestone is
observed. The pebblestone and limestone levels
of the unit which is generally rich in fossils show
lensing in lateral direction. The apparent thick-
ness of the Guzeller formation in the study area
varies between 500 and 550 meters.

In the study area, the Glzeller formation un-
conformably overlies the units belonging to the
Aladag Unit, and it is unconformably overlain by
Oligocene-Miocene aged Gildirli formation.

In the samples collected from the outcrops of
the Guzeller formation north of Karakili¢ Village
(L19) and 3 km south of the Gulek Strait (O1) the
fossil assemblage comprising: Distichopplax
biserialis (Dietrich), Ranikothalia sindensis
(Davies), Missippina binkhorsti (Reuss),
Hottingerina anatolica Sirel, Elazigella altineri
Sirel, Alveolina (Glomalveolina) primaeva
(Reichel), Haymanella paleosenica Sirel,
Nummulites cf. exilis Douville, Valvulina sp.,
Rotalia sp., Discocyclina sp., Miscellanea sp.,
Planorbulina sp., Belzungia sp., Vania anatolica
Sirel, Caskinolina (Caskinon) rajkae Hottinger
and Drobne, Smoutina sp., Crysalidina sp.,
Globorotalia sp., Nummulites spp., Assilina sp.,
Operculina sp., Sphaerogypsina, Cuvillerina sp.,
Miscellanea miscella (d'Archiac ve Haime),
Distichoplax biserialis, Fabiania cassis (Open-
heim), Nummulites gr. laevigatus (Bruguiere),
Assilina gr. exponens (Sowerby), Orbitolites sp.,
Opertorbitolites sp., Lockhartia sp., Asterigerina
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sp., Alveolina sp., Heterostegina sp., Moro-
zovella sp., Discorbidae, Rotaliidae, Textula-
riidae, Miliolidae, Algae and bryozoa was
obtained and accordingly the unit was given the
age of Late Paleocene (Thanetian)- Middle
Eocene (Lutetian).

Depending on its general lithological features
and fossil content, the Gulzeller formation must
have deposited in an inner shelf environment
where reefs could also form.

Gildirli formation (Tgi)

The lithologies, which outcrop in the vicinity of
Gildirli Village north of Karaisali, are composed
of pebblestone, sandstone, siltstone and mud-
stone and were introduced for the first time by
Schmidt (1961) under the name of Gildirli forma-
tion. And, in this study the use of the same name
was considered appropriate for similar litholo-
gies. Gildirli formation exhibits outcrops showing
all levels, between Tekir Plateau (J2) and south
of Gulek Strait (O1); in the old highway cuts
between Gillek Township and Adana, north of
Karaisali, in the vicinity of Karakili¢ Village (L19),
in the study area (Figure 4).

Gildirli formation is mainly composed of
pebblestone, sandstone, siltstone and mud-
stones. The unit starts at the base with red-black-
ish-pink colored, thin-medium- in places thick
bedded pebblestones. Overlying this level an
alternation of pink-beige colored, thin-medium
bedded, sandstone, siltstone and mudstones is
obseved. Within the sandstones of this level,
tabular and trough cross-beddings are observed.

At the base, the Gildirli formation uncon-
formably overlies Aladag Unit, Bozkir Unit and
Paleocene-Eocene aged units, and at the top it
has a contact with Kaplankaya formation, grada-
tional in lateral and vertical directions. It was
determined that the apparent thickness of the
unit in the study area was around 350 meters.

As the Gildirli formation is of terrestrial cha-
racter no fossil finding which can indicate an age
was obtained; thus, estimation was made taking
into account its stratigraphic position. At the base
of the unit is present unconformably Paleocene-
Middle Eocene aged Giizeller formation and at
the top lies Early-Middle Miocene aged Kaplan-
kaya formation, gradational in lateral and vertical
directions. Accordingly, the age of the Gildirli for-
mation must be Oligo-Miocene.

According to its general lithofacies and sedi-
mentological properties, the Gildirli formation
must have deposited in alluvial fan and braided
river environment.

Kaplankaya formation (Tkp)

The rock association composed of pebbly
sandstones, sandstones and limestones and the
typical outcrops of which are observed at
Kaplankaya Hill south of Karaisali township of
Adana, was introduced for the first time by Yetis
and Demirkol (1986) under the name of
Kaplankaya formation. And, in this study the use
of the same name was considered appropriate
for similar lithologies.

Outcrops of Kaplankaya formation having
reference section quality can be observed in the
vicinity of Hacin Locality (P3), Gunalti Neigh-
borhood (S5), Kuscular Village (P15), Kiralan
Village (S18) and Kabalak Hill (L17) in the study
area (Figure 4).

Kaplankaya formation is mainly composed of
limestones, pebbly sandstones and sandstones.
At the base of it yellowish beige colored, thin-
medium bedded pebbly sandstones are located.
These pebbly sandstones are overlain by beige,
in places reddish beige colored, thin-medium
bedded, in places cross-bedded sandstones and
limestones. The uppermost levels of the unit are
composed of beige and light gray colored, thin-
medium bedded clayey limestones.
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Kaplankaya formation is gradational in late-
ral and vertical directions with Gildirli formation
at the base and with Karaisali at the top. The
thickness of the Kaplankaya formation in the
study area varies between 75 and 200 meters.

In the samples collected from the outcrops of
the Kaplankaya formation in the vicinity of
Kiralan (S18) and Kesli (S9) Villages, Operculina
spp., Heterostegina sp., Borelis sp., Amphistegi-
na sp., Asterigerina sp., Elphidium sp., Gypsina
sp., Globigerinoides sp., Globorotalia sp.,
Textulariidae and Miliolidae fossil assemblage
which gave the age of Early-Middle Miocene was
determined. In addition, Yetis and Demirkol
(1986) gave the age of Burdigalian-Langhian to
the Kaplankaya formation in their study. When
the above defined fossil assemblage and the
results obtained in previous studies were evalu-
ated, the age of the Kaplankaya formation must
be Early-Middle Miocene.

According to its general lithological features
and fossil content, Kaplankaya formation must
have deposited in a beach and back-reef lagoo-
nal environment.

Karaisali formation (Tka)

Early-Middle Miocene aged limestones which
outcrop in the vicinity of Karaisali township of
Adana province were introduced for the first time
by Schmidt (1961) under the name of Karaisall
Limestone. However, in this study the use of the
name 'Karaisali formation' was considered
appropriate. Karaisali formation forms high hills
and extending ridges in the west parts of the
Adana Basin. Its major outcrops having refe-
rence section quality can be observed north of
Hopur Mountain (R6), Kesli Village (S9), Eminlik
Village (S13) and southeast of Kuscular Village
(P15) (Figure 4).

It was observed that at the base of the
Karaisall formation, which is mainly represented
by reefal limestones, in places is situated a level

composed of pinkish beige colored, massive-
looking, ungraded, poorly sorted, carbonate-
cemented pebblestones having a sand matrix
and polygenic elements. Apart from the above
defined pebblestones, the formation is com-
posed of limestones which are gray and beige
colored, medium-thick bedded, massive in
places, hard-rugged, with calcite-filled cracks
and fractures, and containing abundant herma-
trypic organisms such as coral, algae, mollusk,
bryozoa and echinoderm.

Karaisali formation is at the base gradational
with Gildirli and Kaplankaya formations in lateral
and vertical directions. In some sections of the
study area, Karaisali formation overlies Paleo-
zoic-Mesozoic aged basement units as angularly
unconformable. Outside the study area, the for-
mation is overlain by Cingéz and Guveng forma-
tions as gradational in lateral and vertical direc-
tions. The apparent thickness of the Karaisali for-
mation in the study area varies between 5 and
500 meters.

In the samples collected from the outcrops of
the Karaisali formation in the vicinity of Hopur
Mountain (R6) and Kesli Village (S9) the fossil
assemblage composed of Globorotalia gr.
archeomenardii Bolli, Globorotalia obesa Bolli,
Globigerinoides trilobus (Reuss), Globigeri-
noides immaturus Leroy, Orbulina cf. bilolobata
(d'Orbigny), Borelis cf. melo (Fichtel and Moll),
Globorotalia cf. archeomenardii Bolli, Borelis cf.
curdica (Reichel), Globoquadrina sp., Globigeri-
noides sp., Praeorbulina sp., Rupertina sp.,
Borelis sp., Gypsina sp., Sphaerogypsina sp.,
Operculina sp., Dentritina sp., Miyosorites sp.,
Amphistegina sp., Peneroplis sp., Rotalia sp.,
Miliolidae, alga, bryozoa and lamellibranch shell
fragments and which gave the Early-Middle
Miocene age. However, Kop (2003) stated that
the age of the Karaisali formation went from
Middle Miocene up to Late Miocene in the region,
by determining the fossil assemblage composed
of Borelis cf. melo Fichtel and Moll, Amphistegina
sp., Archaias sp., Victoriellidae, Soritidae, Calca-
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rinidae, Alveolinidae in the samples he collected
from the unit during his study in the near east of
the study area.

According to its general lithological features
and fossil content, Karaisali formation must
have deposited in a reef facies of a shallow and
turbulent sea.

Slope Debris, Terrace and Alluvium (Qym,
Qtr, Qal)

In the study area, the youngest deposition is
represented by alluviums in the Pozanti Valley,
terraces hanging on the slopes, and slope debris
accumulated in various plains on valley slopes
and especially within Ecemis Fault Zone. All of
these three deposition types are generally from
red to gray in color, thin-medium bedded, mode-
rately cemented, carbonate-cemented and have
sand matrix and polygenic elements.

RESULTS AND DISCUSSION

The results obtained in this study which
covers Belemedik and its vicinity located in the
eastern part of the Ecemis Fault Zone which
constitutes the boundary between Central and
Eastern Taurides, and the discussion about the
findings obtained in this study and in the previous
studies are presented below.

The rock association outcropping in the study
area is grouped under the main headings of
Belemedik Sequence, Bozkir Unit and Tertiary
Sediments.

The rocks in the Belemedik formation consti-
tute the basement in the study area. Belemedik
Sequence was introduced for the first time by
Blumenthal (1947) under the name of Belemedik
Tectonic Window and it was stated that the
Devonian-Permian aged units were tectonically
overlain by an incomplete Mesozoic rock associ-
ation. In this study, it was determined that
Belemedik formation was composed of Late

Devonian-Late Cretaceous aged rock associa-
tions. In the study previously carried out by Gl
et al. (1984) in the vicinity of Bolkar Mountains
and Belemedik, it was stated that the sequence
that they named 'Belemedik Tectonic Slice' con-
tained rock associations of Late Devonian-Late
Cretaceous age. However, the researchers
asserted that within Belemedik Tectonic Slice,
Early-Middle Carboniferous aged Belemedik
formation was overlain by Late Permian aged
Koskdere formation with a contact that can be
called as unconformity; and Early Triassic aged
Disdoken formation is overlain again with an
unconformable contact by Middle Jurassic-Late
Cretaceous Delikkaya formation; consequently,
Late Carboniferous-Early Permian and Middle-
Late Triassic-Early Jurassic aged units were
absent in the region. The existence of Late
Carboniferous-Early Permian aged rock forma-
tions within Palaeozoic aged units was deter-
mined for the first time in this study, apart from
Girvanella-bearing Lower Permian stated by
Flugel and Kahler (1988) who examined mainly
Upper Devonian-Permian facies in their study. In
addition, it was determined for the first time again
in this study that Mesozoic aged units overlying
the Palaeozoic sequence were not incomplete as
asserted by Blumenthal (1947) and Gl et al.
(1984) and it was composed of Early- Middle
Triassic aged Katarasi, Middle-Late Triassic
aged Sariyarma, Jurassic aged Camlik and Late
Cretaceous aged Yavcga formations respectively.
Under the light of these findings, it was deter-
mined for the first time that the Belemedik
Sequence, which contains in general Late
Devonian-Late Cretaceous aged rocks and can
be characterized by the presence of Early
Permian aged rocks, could be thoroughly corre-
lated with the Aladag Unit, which one of the units
defined by Ozgil (1976) in Taurides.

The fact that the Belemedik Sequence, loca-
ted farthest west of the Eastern Taurides and
bordered by Ecemis Fault Zone similar to the
Eastern Taurides, was described as a window
without stating its setting within Tauride Units
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until today, and caused difficulties in explaining
the transition of the units defined by Ozgiil (1976)
between the Central and Eastern Taurides.
Depending on the correlation made in this study,
it was determined what kind of extension the rock
associations, defined as units in the Taurides,
present between Eastern and Central Taurides
separated by the Ecemis Fault. The determina-
tion of the position of the Belemedik Sequence
within The Tauride Units will make significant
contributions to the grouping of the other rock
associations overlying and underlying this
sequence and their correlation with the units
defined in the Taurides at the same time.

It was determined in the study area that the
Belemedik Sequence was tectonically overlain
by the rocks belonging to the Bozkir Unit, and
the Tertiary aged rocks which unconformably
covered the rocks of both Belemedik Sequence
and The Bozkir Unit.

It was determined that owing to numerous
deformation cycles the region underwent, the
contact between Palaeozoic and Mesozoic aged
rocks in the Belemedik region lost its initial posi-
tion and Mesozoic aged rocks moved on
Palaeozoic aged rocks. Consequently, it can be
said that the units at the base of the Mesozoic
sequence were subjected to tectonic erosion in
some parts of the study area.

Late Paleocene (Thanetian) - Midde Eocene
(Lutetian) Guzeller formation which unconfor-
mably overlies the units belonging to the Aladag
Unit in the study area was defined in Adana
Basin for the first time in this study.

ACKNOWLEDGEMENT

This article involves part of the works carried
out within the scope of the project titled
'‘Geodynamic Evolution of the Central Taurides'
conducted by the Department of Geological
Researches of the General Directorate of Minerall
Research and Exploration (MTA) and covered

Eregdli (Konya), Ulukisla (Nigde), Karsanti (Ada-
na) and Namrun (igel) district. We would like to
express our thanks to Necati Turhan for his
support and contribution to the realization of the
study and to MTA paleontologists Kemal
Erdogan, Birkan Alan, Associate Prof. Dr. Cengiz
Okuyucu, B. Ozdeyis Cakirsoy and Aysegill
Aydin for the descriptions of the samples collect-
ed in the field.

Manuscript received January 12, 2010

REFERENCES

Alan, ., Sahin, S., Kop, A., Bakirhan, B. and Béke, N.,
2004a, Belemedik istifi'nin jeolojik 6zellikleri ve
Toroslarda tanimlanan birlikler igerisindeki
konumu, 57. Tirkiye Jeoloji Kurultayi, 08-12
Mart, Bildiri 6zleri, s. 269, Ankara.

,Kop, A., Keskin, H., Altun, I. and Balci, V.,
2004b, Namrun ve kuzeyindeki metamorfik
istifin Toroslarda tanimlanan birlikler igerisinde-
ki yeri. 57. Turkiye Jeoloji Kurultayi, 08-12
Mart, Bildiri 6zleri, s. 273, Ankara.

Atabey, E., Gonclioglu, M.C. and Turhan, N., 1990,
1/100 000 olgekli aginsama nitelikli Turkiye
jeoloji haritalari, Kozan-J19 paftasi, Maden
Tetkik ve Arama Yayinlari, Ankara.

Ayhan, A. and Lengeranli, Y., 1986, Yahyali-Demir-
kazik (Aladaglar ydresi) arasinin tektono-stra-
tigrafik 6zellikleri. Jeoloji Mihendisligi Dergisi,
27, 31-45, Ankara.

Blumenthal, M.M., 1947, Belemedik Paleozoyik pen-
ceresi ve bunun Mesozoik kalker cercevesi:
Maden Tetkik ve Arama Enstitlist Yayinlari Seri
D, 3, 1-97, Ankara.

Bingdl, A.F., 1978, Petrologie du Masif Ophiolitique de
Pozanti-Karsanti (Taurus Cilicien, Turquie):
Etude de la Orientale. These 3'e Cycle, Uni-
versite Strasbourg.

Demirtash, E., 1967, Pinarbasi-Sariz-Magara Civari-
nin Jeolojisi Raporu: Maden Tetkik ve Arama
Rapor no: 4384, 39 s., (unpublished), Ankara.

,Bilgin, A. Z., Erenler, F., Isiklar, S., Sanl, D. Y.,
Selim, M. and Turhan, N., 1973, Bolkar-



BELEMEDIK TECTONIC WINDOW, TECTONOSTRATIGRAPHIC 35

daglarinin Jeolojisi. Cumhuriyeti'in 50. Yili Yer
bilimleri Kongresi, Maden Tetkik ve Arama Ozel
Yayin, 42-57s. Ankara.

Fligel and Kahler, 1988, Faziell-stratigraphische
Entwicklung im Paldozoikum von Belemedik
("Bagdad-bahn-Profil"), Siidanatolien (mit
Beitragen von Buggisch, W. and Fliigel, H.W.).-
Facies, 18, 123-168, Pls. 12-21, 8 Figs., 2
Tabs., Erlangen.

Gil, M.A., Cuhadar, O., Oztas, Y., Alkan, H. and
Efecinar, T., 1984, Bolkardagdi-Belemedik
yoresinin jeolojisi ve petrol olanaklari. TPAO
Raporu, No: 1972, 159 s., (unpublished),
Ankara

ilker, S., 1975, Adana baseni kuzeybatisinin jeolojisi
ve petrol olanaklari: TPAO Arama Arsiv No:
973, 63s. (unpublished), Ankara.

Kop, A., 2003, Gokgekdy - Kislak - Menkez - Akdam
(D-KD Aladag, Adana) Dolayinin Tektono-
Stratigrafisi ve Yapisal Evrimi, Cukurova
Universitesi Fen Bilimleri Enstitlisii, Doktora
Tezi, 311 s., (unpublished), Adana.

Monod, O., 1977, Recherches Geologiques Mineralo-
gique Dans le Taurus Occidental au Sud de
Beysehir (Turquie): These d'etat, I'Univ. de
Paris Sud, Center d'Orsay, sr. A, 896, 571 s.

Ozgiil, N., 1976, Toroslarin Bazi Temel Jeoloji Ozellik-
leri. Turkiye Jeoloji Kurumu Bilteni 19, 5-78,
Ankara.

,1997, Bozkir-Hadim-Taskent (Orta Toros-

larin kuzey kesimi) dolayinda yeralan Tektono-
stratigrafik birliklerin stratigrafisi. Maden Tetkik
ve Arama Dergisi, 119, 113-174, Ankara.

Parlak, O., Hock, V. and Delaloye, M., 2002, The
suprasubduction Pozanti-Karsanti ophiolite,
southern Turkey: evindence for highpressure

crystal fractionation of ultramafic cumulates
Lithos, 65: 205-24.

Poisson, A., 1977, Recherches geologiques dans les
Taurides occidentales (Turquie): Thesis Univer-
site Paris Sud, Orsay France, 796.

Schmidt, G.C., 1961, Stratigraphic Nomenclature for
the Adana Region Petroleum District 7. Pet-
roleum Administration Bull. 6, 47-63, Ankara.

Tekeli, O., 1980, Toroslarda Aladaglarin yapisal evri-
mi. Turkiye Jeoloji Kurumu Biilteni, 23, 11-14.

__ ,Aksay, A, Ertan-Evren, I., Isik, A. and Urgiin,
M. B., 1981, Toros ofiyolit projeleri, Aladag pro-
jesi. Maden Tetkik ve Arama Raporu No. 6976,
32 s., (unpublished), Ankara.

Usenmez, S., 1981, Belemedik ve gevresinin jeolojisi:
S.U.F.F. Yer bilimleri Dergisi, seri A, |, 67-80.

___ ,Friedman, G.M. and Kopaska - Merkel, D.C.,
1988, Fabric and composition of dolostones
and dedolomites from near karapinar (Adana,
Southern Turkey), Carbonates and Evaporites,
2/2,101-108.

Yetis, C., 1978, Camardi (Nigde ili) yakin ve uzak
dolayinin jeoloji incelemesi ve Ecemis Yarilim
kusaginin Maden Bogazi - Kamigli arasindaki
dzellikleri. istanbul Universitesi Fen Fakdiltesi,
Doktora Tezi, 164 s. (unpublished).

__ and Demirkol, C., 1986, Adana baseninin bati
kesiminin detay jeolojisi etidi Maden Tetkik ve
Arama Raporu No:8037, 187 s., (unpublished),
Ankara.

, Lagap, H. and Unliigeng, U., 1991,
1/100.000 olgekli Kozan K 20 paftasinin agin-
sama nitelikli raporu. Maden Tetkik ve Arama
Rapor No: 36, (unpublished) Ankara.







