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PRE-NEOGENE STRATIGRAPHY OF THE KARABURUN PENINSULA (W OF iZMiR
TURKEY)

Ali CAKMAKOGLU* and Z. Rifki BILGIN*

ABSTRACT.- Pre-Neogene rock units in Karaburun Peninsula are represented by a relatively autochthonous suc-
cession of Paleozoic-Mesozoic age and various tectonostratigraphic allochthonous units. Kiigikbahge Formation
forms the lowermost Paleozoic unit of the "autochthonous" succession and is made up of Cambro? - Ordovician
detritic rocks in turbiditic nature. It is overlained by Silurian-Carboniferous aged Dikendag@i formation with a gra-
ditional contact which is characterized by abundant chert lydite content and Visean-Bashkirian aged Alandere for-
mation which is represented by detritic and carbonate rocks. These units are cut by Karaburun granodiorite of
Early Triassic age. The Paleozoic basement is unconformably overlained by a Mesozoic aged succession which
commences with the Gerence formation consisting of conglomerate and/or Naticella bearing sediments of "ver-
micular facies" of Scythian age and the succession continues with carbonate dominant detritic deep marine se-
diments of Anisian age. Toward the end of Anisian, this units first grade into mainly the red micritic carbonates of
the "ammonitico rosso facies" and then grade into the neritic carbonates of Camibogazi formation of Early
Ladinian age. The Camibogazi Formation is gradationally overlained by Megalodon bearing Guvercinlik formation
of Carnian-Rhaetian age consisting of stromatolitic dolomite, sandstone, mudstone and iron/bauxite pisolite bear-
ing conglomerates. The succession continues with Nohutalan formation which consists of neritic carbonates with
Paleodasycladus and Cladocoropsis. It is unconformably overlained by the Albian-Aptian aged Aktepe formation
fossils. After a probable hiatus, Campanian-Maastrichtian aged Balikliova formation unconformably covers the
former units. Balikliova formation consists of Karahasan limestone member of shallow marine limestones in the
lower, and pelagic limestones-marls in the middle, and Haneybasi member of sandstone-mudstone alternation of
flysch facies in its upper levels. Tekedagi formation, idecik unit, izmir flysch and Yeniliman serpentinite are tec-
tonically related with relatively autochthonous Paleozoic and Mesozoic rock units. (Late?) Permian aged Tekedagi
formation is made up of detritic sediments and bioclastic limestones. Ladinian-(Early) Carnian/(Norian?) aged ide-
cik unit is made up of detritic sediments and spilitic lavas. Campanian-Early Tertiary (Danian?) aged izmir flysch
is a blocky flysch. All of these units are unconformably overlained by various rock units of Neogene and
Quarternary age.
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INTRODUCTION

1/25.000 scale geological mapping, revision,
correlation and compilation studies were conduc-
ted between 1996 and 1998 on 1/100.000 scale
sheets of K16, K17, L16, L17 of Karaburun Pe-
ninsula.

This work contains "Stratigraphy of Pre-Neo-
gene rock units" on 1/25.000 scale sheets of
K16-c1,2,3,4, K17-d1,d4, L16-a4,b2,b3,b4,c1,
c2,d4 and L17-a1,a2,a3,a4,d1,d2,d3,d4*. Geolo-

gical mapping of the peninsula were completed,
and the studies carried out by Brinkmann et al.
(1972), Erdodan et al. (1990), Kozur (1995,
1998), isintek et al. (1998 b), and isintek and Alti-
ner (1998) were used to define the Pre-Neogene
rock units. Neogene units are simplified as sedi-
mentary, volcanic, pyroclastic and tuff lithologies,
and "Uzunkuyu quartz monzodiorite" was identi-
fied in this study.

This work was further presented as a report to
General Directorate of Mineral Research and Ex-
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ploration (Cakmakoglu and Bilgin, 2003) and as
a "poster" to 57" Geological Congress of Turkey
(Cakmakoglu and Bilgin, 2004).

PREVIOUS WORKS

First detailed geological study and mapping
began by Kalafat¢ioglu (1961) and the studies in
the Karaburun Peninsula continued for many
years. Kalafatgioglu (1961) revealed a stratigra-
phy beginning from Devonian (Figure 3) in his
1/100.000 scale geological map of the peninsula.
Between 1965 and 1969, 1/25.000 scale geolog-
ical mapping, drilling exploration and a mercury
mine exploration have been carried out in north
of the peninsula. These studies are generally
based on the studies of Kalafatgioglu (1961); but
more detailed informations about the stratigraphy
of the peninsula, especially on Paleozoic, have
been provided by PhD studies. Detailed studies
on the stratigraphy and structural features of Ka-
raburun Peninsula were conducted by Brink-
mann et al. (1967,1972,1977), Lechner et al.
(1967), Lechner (1969), Salah (1970), Gimus
(1971), Duzbastilar (1978), Konuk (1979), Gu-
ven¢ and Konuk (1981), Akbulut (1972, 1980),
Erdogan (1985, 1988, 1990 a, b), Erdogan et al.
(1985), Gungodr (1989), Erdogan et al. (1990),
Erdogan and Gungor (1992), Koca et al. (1992),
Kaya and Kozur (1995 a, b, ¢), Kozur and Kaya
(1995), Kozur (1995, 1998), isintek et al. (1998 a,
b), isintek and Altiner (1998, 2001), Kaya and
Rezsii (2000), Isintek (2002), from 1967 to pres-
ent (Figure 3).

"AUTOCHTHONOUS" UNITS
PALEOZOIC

Relatively "autochthonous" Paleozoic succes-
sion of Karaburun Peninsula is represented by
three distinct formations transitional into each
other, from Ordovician(?) to (Middle) Carboni-
ferous. The lowermost Kigtikbahge formation is
composed of the intercalations of greenish gray,
yellowish brown, fine pebbly conglomerate,
sandstone and siltstones. Overlying, Dikendagi
formation has intercalations of green, greenish

gray, gray and yellowish brown colored sand-
stone, siltstone and black cherts. At the top of the
succession the Alandere formation is represent-
ed by siltstone, marl and limestone in the lower
levels, and fossiliferous dolomitic limestone and
limestone with rare cherts in the upper levels.
Karaburun granodiorite of Early Scythian cuts the
Dikendagi formation.

Kiigiikbahge formation (Ok)

The formation includes slightly oriented sand-
stones, fine gravelly conglomerates and silt sto-
nes. The unit has been defined as "Kliglikbahge
formation" of probable Ordovician or Cambro-Or-
dovician age firstly by Kozur (1998). Among pre-
vious researchers, Kalafatgioglu (1961) identified
the detritic rocks of the old basement as "Devo-
nian graywackes". This definition was later used
in more general sense and for various aged rock
units by Holl (1966) and many other researchers.
Lechner et al. (1967) and Brinkmann et al. (1972)
used "Devonian graywackes" and Gumus (1971)
used "Yayla graywacke unit"; and finally Konuk
(1979) accepted this unit Triassic in age and
defined as the "Karareis Assemblage". Erdogan
et al. (1988, 1990) constituted the"Karareis" and
"Gerence" formations of Scythian-Anisian and,
"Alandere formation" of Carboniferous in the
"Denizgiren Group which first two usually contain
detritic and carbonate rock units (Figure 3).

Klglkbahge formation is a very uniform unit
and has an intercalation of fine-grained conglom-
erate, siltstone and mudstones. Relatively lower
parts contain fine-grained conglomerates while
upper parts contain both of intercalated sand-
stone and mudstone levels. Generally greenish
gray and yellowish brown colored unit is thin-
medium bedded layered and turbiditic. In addi-
tion, it has a slightly oriented texture and bears
very low grade metamorphic effects.

The base of the Kliglikbahge formation is not
observed in the study area and Dikendagi forma-
tion overlays this with a gradational contact.
(Figures 1 and 2). Because of the both two
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Figure1- Geological Map of Karaburun Peninsula.
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Figure 2- Generalized Stratigraphic Section of Pre-Neogene rock units on Karaburun Peninsula.
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formations have similar rock types, the contact
can be difficulty identified. However, first levels of
the layered black cherts ("lydite":Gumus, 1971;
Brinkmann et al., 1972; Kozur, 1995 and 1998)
are accepted as key beds. The formation has no
fossils. Gradationally overlaying Dikendagi for-
mation has been intupreted as the lowest levels
of Silurian (Kozur, 1995), and Kozur (1995,1998)
suggests that the unit would be Ordovician or
Cambro-Ordovician. In this study the formation is
considered as Ordovician in age.

It is interpreted that the unit have been de-
posited on a relatively deep marine environment
with turbiditic currents.

Dikendagi formation (SCd)

The formation includes the intercalations of
greenish gray to yellowish brown colored slightly
oriented sandstone, coarse-grained sandstone,
siltstone and mudstones with dark green, white
and generally black cherts (lydite). The succes-
sion is firstly identified as Dikendagi formation in
this study. The unit is described as "Devonian
graywackes" by Kalafatgioglu (1961), Lechner et
al. (1967) and Brinkmann et al. (1972), as "Yayla
graywacke unit" of probable Devonian-Lower
Carboniferous age by Gumus (1971), and as
"Karareis formation" of Lower Triassic by Konuk
(1979). Erdogan et al. (1990) separated the unit
into two parts, as "Alandere formation and
Scythian-Anisian aged "Denizgiren group". Ko-
zur (1995) described that the unit is usually com-
posed of siliciclastic turbidites and olistostrome,
and named the gradational parts of the Alandere
formation as "Ddsemealti formation" (Kozur,
1998).

Clastic parts of the unit varies from gray,
greenish gray to yellowish brown. Sandstones
have various-sized clastics ranging from coarse
to fine grains. Grains are poorly to medium sort-
ed and sub-rounded. There are some olistostro-
mal levels within the clastic parts. Gravels and
boulders in these levels are various-colored crys-

tallized limestones with no definite age and few
sandstones. The unit does not show any signifi-
cant lateral change.

Based on including conodont, radiolarian, and
Ammonite fossils in the uppermost levels (Go-
niatites sp.), the unit has been assigned to Silu-
rian-Carboniferous (Visean) age (Kozur, 1995)
(Figure 3). Conodonts and radiolarians of Upper
Devonian (Frasnian-Famennian) were deter-
mined within the black cherts (lydites), which are
just below the several meters thick quartzitic
sandstone and marls bearing Naticella (Scythian
unconformity) (Figure 12) (Okuyucu et al., 2004).
In this study, Silurian-Carboniferous (Visean) age
is accepted for Dikendagi formation.

Dikendagi formation is gradational with the
Klglkbahge formation in the below, and Alan-
dere formation in the above. Clastic rocks obse-
rved at top levels are intercalated with cherty
limestones and pass into the Middle Carbonife-
rous limestones (Figure 4). All of these are un-
conformably overlain by Gerence formation.

Rock type and microfaunal features of the unit
indicate that it was deposited on a moving slope/
deep marine environment with turbiditic currents.

Alandere formation (Ca)

The unit includes sandstone and marls, in-
terfingered with limestone, dolomitic limestone
with replacement cherts. The unit was described
as Lower Carboniferous (Upper Visean-Lower
Namurian) "black crystalline compact bedded
limestones" by Kalafatgioglu (1961), as "Kohlen-
kalk" by Lechner et al. (1967) and as "Tinaztepe"
and "Alandere", formations by Gumus (1971).
Erdogan et al. (1990) constituted these two for-
mations into "Alandere formation" (Figure 3).

The unit begins by an intercalation of brown-
ish, beige-green medium to thin bedded sand-
stone, siltstone, and gray, white, dusty yellow,
yellow and red, medium to thin bedded lime-
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stone, sandy limestone and marl with often chert
bands. The unit laterally pass into generally gray-
ish black, gray and thick to medium bedded lime-
stones with abundant corals and crinoids. Up-
ward, it passes into the blackish gray and some
beige-gray laminated dolomitic limestones with
abundant fossils and blackish to brownish rep-
lacement cherts. Dolomitic limestones show
some crystallized, micritic and oolitic textures.
The unit ends by dark gray to grayish-brownish
black and some beige thick bedded, massive
limestones with secondary calcite fillings, some
replacement cherts and silica nodules at top le-
vels.

The unit is gradational with lower Dikendagi
formation and is unconformably overlain by
Gerence formation of Late (?) Scythian-Early La-
dinian age.

Alandere formation is rich in fossils. Fossils of
Archaediscus sp., Archaesphaera sp., Bradyina
sp., Climacammina sp., Endothyridae, Fusulinel-
la sp., Globivalvulina sp., Haplopragmella sp.,
Lasiodiscidae, Lasiodiscus sp., Mediocris sp.,
Millerella sp., Monotaxinoides sp., Neoarchaeo-
discus sp., Ozawainella sp., Paleotextularidae,
Parathuramminidae, Pseudoendothyra sp.,
Pseudostaffella sp., Qasituberitina sp., Tuberiti-
na sp., Ungdarella sp. give Lower-Middle Car-
boniferous age to the unit. The unit has been
dated as Lower Carboniferous (Upper Visean-
Lower Namurian) by Kalafatgioglu (1961), Car-
boniferous/Visean by Lechner et al. (1967), late
Lower Carboniferous-Visean- early Upper Car-
boniferous by Guimus (1971), early Middle Car-
boniferous (Bashkirian) by Erdogan et al. (1990)
and as Serpukhovian-Bashkirian by Kozur
(1995). According to these, a time range extend-
ing from middle Visean to the end of Bashkirian
can be considered for the unit.

The formation was started to deposite in a re-
latively deep, and later in a shallow marine envi-
ronment where some reefs also occurred.

Karaburun granodiorite (Trkg)

The unit was firstly defined as "Karaburun
intrusives" by Turkecan et al. (1998). In previous
studies granite intrusions have been reported at
the contact between Devonian and Carbonife-
rous by Lehnert-Thiel (1969) and at the top le-
vels of Paleozoic by Yildiz (1969). At the south of
Yeniliman, there are several outcrops intruding
Dikendagdi formation of Silurian-Carboniferous on
an area of about 1 km2 (Figure 1). According to
Turkecan et al. (1998) and Ercan et al. (2000),
the unit has phenocrysts of plagioclase, quartz,
amphibole, pyroxene, and few orthoclases, and
Rb/Sr radiometric age obtained from biotites
gave 239,9 + 2,4 m.y., which indicates a Triassic
magmatism. It is suggested that the unit might be
Scythian in this study.

MESOZOIC

"Autochthonous" Mesozoic is represented by
carbonate, clastic and flysch facies rock units
extending from Lower Triassic to Campanian-
Maastrichtian on Karaburun Peninsula. Mesozo-
ic units overlaying Paleozoic rock units with an
unconformity begins with Scythian and by a
deepening process at the end of Upper Scythian
-pre-Ladinian, a regular succession is formed
composing of carbonates and flysch.

Mesozoic succession is represented by the
lowermost Gerence formation of Scythian-Lower
Ladinian; Camibogazi formation of Ladinian; Gu-
vercinlik formation of Carnian-Rhaetian; Nohut-
alani formation of Liassic-Malm; Aktepe forma-
tion of Cretaceous, and Balikliova formation of
Senonian age. However the most of these units
display a regular succession, sometimes they
are shown in thrusted character as well. Besides
they are also accomodated as blocks or tectonic
slices within the izmir flysch.

Gerence formation (Trg)

The formation is generally composed of detrit-
ic rocks and carbonates with cherts. The unit was
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firstly identified as "pelagic Triassic" by Brink-
mann et al. (1967), and was differentiated as
"Domuzgukuru", "Koyutepe" and "Lalekdy" units
by Lechner et al. (1967) and Brinkmann et al.
(1967, 1972). Assuming that these units are lat-
eral and vertical facies changes of a formation,
Erdogan et al. (1990) named these units as "Ge-
rence formation" of the "Denizgiren group" (Fi-
gure 3).

Gerence formation don't exhibit same fea-
tures everywhere at the base. Generally begins
by conglomerate, noduled marls with pelecypod
and gastropod fossils, sandstone, clayey-silty
limestone, brownish gray to dark gray thin-medi-
um bedded "wrinkled" limestones and abundant
calcite veins. Upward it is followed by beige to
brown, thick bedded algal limestones in 1-2 m
thick, interfingered with pinkish beige limestone
levels (Figure 5). These levels correspond to
Domuzgukuru unit of Brinkmann et al. (1967,
1972). Especially on the central parts of the
Peninsula, near Balikliova-lldir, there are con-
glomerates generally consisting of limestone and
a scarce red radiolarite pebbles which are under-
lain by detritic carbonates of the Domuzgukuru
unit. Conglomerates are poorly sorted in general
and contain sub-rounded, limestone, green
cherts and rare red radiolarite pebbles and rare
basic magmatic constituents. Matrix is often silt
or clay. Just overlying this, mudstones interlay-
ered with limestones in "ammonitico rosso"
facies and red radiolarite are shown. These con-
glomerates can be interpreted with the "second
conglomerate" of the Koyutepe unit of Brinkmann
et al. (1967, 1972), and large-scale channel fill
shale-conglomerate composition of the Anisian
succession of Kaya and Kozur (1995 b).

At the central parts of the formation, there are
various-colored limestones, marl, sandstone,
brownish red to beigelike green radiolarite and
red pelagic limestone levels interlayered with
these. Detrital parts laterally pass into the lime-
stones which are characterized by chert bands at
some places.

The unit continues upward by gray, light gray
to brownish pink, yellowish white, fissured and
fractured limestones in various thicknesses.
Some intraformational breccia levels composing
of limestone and chert fragments occur at these
levels. Particularly toward the south of Karabu-
run Peninsula turbiditic limestones regularly
increase. At top levels, there are generally pink to
pinkish red, medium to thick bedded limestones
and clayey limestones ("ammonitico rosso
facies") with some ammonite fossils and nod-
ules. These uppermost levels of the formation
are described as Lalekdy unit by Lechner et al.
(1967) and Brinkmann et al. (1967, 1972).

Boynuzcuk member (Trgb)

The unit, which was firstly identified as
"Boynuzcuk formation" by Konuk (1979), is com-
posed of breccia, conglomerate, sandstone, peb-
bly sandstone, mudstone, sandy limestone,
nodular limestone and marl from bottom to top; It
was evaluated as a member in this study.

Breccias include radiolarite-chert and various
limestone pebbles. While near Karareis and
Erendede localities they are dominated by radio-
larite and chert pebbles, apart from here they
changes into generally conglomerates character-
ized by limestone pebbles. Breccias, contain
poorly-sorted, from small to large angular peb-
bles in green to black colours and have often sil-
ica, clay and carbonate cement. On the breccias,
there is an intercalation of pebbly and sandy
limestone and marls containing brachiopod,
pelecypod and gastropod fossils. Reddish-brow-
nish beige to greenish yellow limestones/marls
contain characteristic Scythian fossils such as
Naticella/Natica (Natiria) costata ("dwarf gastro-
pod"), Myophoria sp. and Claraia sp. (Pseudo-
monotis), characterizing the "vermicular facies".
(Figure 6). Brownish-grayish beige to yellowish
dark gray, medium to thin bedded limestones of
the unit are cross-cut by abundant calcite veins.
Poorly sorted and often grain-supported cong-
lomerates are bordeaux red to brownish yellow in
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Figure 5- Gerence formation Boynuzcuk member and geological section and map, both are related to submarine

channel fills at Oynatan locality.

colours, and medium to thick bedded and some
massive, and often contain black chert, white
quartz and whitish beige quartzite pebbles and a
lesser amount of rounded and sub-rounded peb-
bles of various limestones. Pebbly sandstones,
coarse sandstones and sandstones are shown in
bordeaux red to brownish yellow medium-thin
bedded layers. (Figures 7 and 8).

Gerence formasyonu unconformably overlays
Klclkbahcge, Dikendagi ve Alandere formations.
It grades into the overlaying Camibogazi forma-
tion (Figure 8).

Microfossil content of Cyclogyra? mahajeri,
Spirorbis phlyctaena and Meandospira cf. pusilla
in the lower levels of the Gerence formation (Fi-
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gure 13-1), and macrofossils like Naticella sp.,
Myophoria sp., Claraia sp. (Pseudomonotis) and
"vermicular facies" features (Figures 6, 7 and 8)
indicate that the unit is Scythian in age. Accor-
ding to determined fossil fauna of Agathammina
sp., Aulotortus sp., Aulotortus cf sinousus, Ca-
yeuxia sp., Calcitornella sp., Diplopora? sp.,
Duostamina sp., Earlandia sp., Earlandia tintini-
formis, Earlandia amplimuralis, Endothyra sp.,
Endothyranella sp., Endothyranella wirzi, Fron-
dicularia sp., Frondicularia woodwardi, Glomo-

spira sp., Glomospira densa, Glomospirella sp.,
Glomospirella fasilis, Glomispirella grandis, Glo-
mospirella semiplana, Macroporella sp., Mean-
drospira sp., Meandrospira pusilla, Meandro-
spira dinarica, "Meandospira"” deformata, Mean-
drospira karnica, Meandrospiranella samueli,
Ophthalmidium sp., Paraophthalmidium sp.,
Paulbronnimannella whittakeri, Pilammina den-
sa, Planiinvolutina sp., Reophax sp., Spirorbis
sp., Spirorbis phlyctaena, Teutloporella? sp. Tria-
sina? sp. Tubiphytes sp., Turriglomina sp., Turri-
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glomina mesotriasica, Variostoma sp. and fossils
of ammonite and pelagic pelecypods (Halobia
sp., Daonella sp.), date the unit as Late Scythian-
Anisian.

In earlier works, the age of the formation have
been considered according to the stratigraphic
position of Lalekdy unit (Lechner et al. 1967;
Brinkmann et al. 1967,1972) including red lime-
stones in ammonitico-rosso facies, or to the cor-
responding units. Brinkmann et al. (1972) accept
Upper Anisian age basing on detailed fossil con-
tent, which has been described as "Hallstatt
facies". Konuk (1979) gives Lower Carnian age
to the Giildag formation in the "Hallstatt facies"
and Upper Scythian-Carnian age to the probable
formations in the context of Gerence formation.
Erdogan et al. (1990) suggest Scythian-Late
Anisian age for Gerence formation including also
Lalekdy unit. Koca et al. (1992) state that Lale-
koy formation contains a rich fauna of Late
Anisian age (Pelsonian/lllyrian). Kaya and Kozur
(1995b) state that Anisian succession has Pel-
sonian ammonitico-rosso facies, olistostromes
and also Early Anisian-Late Aegean red cherts;
Kozur and Kaya (1995) state that there is an lllyr-
ian-Early Phassanian and Pelsonian ammoniti-
co-rosso facies. Isintek et al. (1998 a) suggest an
Anisian age for the lowest levels of the "Lalekdy
formation" and Ladinian for rest of the formation.
Isintek and Altiner (2001) consider that Lalekdy
formation were deposited between Middle
Anisian (Pelsonian) and Late Anisian (lllyrian)-
Ladinian by considering it in Camibogazi forma-
tion.

In this study, the unit is assigned Late?
Scythian-Early Ladinian age basing on previous
works and fossil findings.

Gerence formasyonu was deposited on
coastal, shallow marine, and stable and relative-
ly deep marine environmental conditions.

Camibogazi formation (Trc)

The unit includes white, pinkish white to light
gray massive limestones and has been identified
as "Camibogazi Unit" containing reef or lagoonal
limestones by Lechner et al. (1967); and also
with same name and content by Gimus (1971),
Brinkmann et al. (1972) and Erdogan et al.
(1990). isintek and Altiner (2001) separated Ca-
mibogazi formation into Lalekdy, Saplaz and Ha-
nayh units (Figure 3).

At the bottom, the unit begins by a level of
pink colored limestones on the top of Gerence
formation (Figure 8) and at the top pass to the
Guvercinlik formation. The unit is represented by
white, pinkish white to pinkish beige, light gray
thick bedded and massive limestones. The
escarpments and high hills is characteristic mor-
phological featuresof the unit in the study area. It
contains abundant algae, gastropods, lameli-
branchias, crinoids, sponge spicules and micro-
fossils.

According to the fosil association composing
of Ammobaculites sp., Aulotortus sp., Aulotortus
gr. sinousus, Cayeuxia sp., Diplotremina sp.,
Duostamina sp., Earlandia sp., Earlandia tintini-
fomis, Endothyra sp., Endothyranella sp., Endo-
thyranella wirzi, Frondicularia sp., Frondicularia
woodvardi, Glomospira sp., Glomospirella sp.,
Lithocodium sp., Macroporella sp., Miliolipora
sp., Ophthalmidium sp., Ophthalmidium chialing-
chiangense, Ophthalmidium fusiforme, Pachyph-
loides sp., Paraophthalmidium sp., Reophax sp.,
Trochammina sp., Tubiphytes sp., Tubiphytes
obscurus, Turriglomina mesotriasica, Turrispiril-
lina minima, the unit is assigned to the Ladinian-
Carnian age.

Camibogazi formasyonu has been dated as
Ladinian by Brinkmann et al. (1967,1972), as
Ladinian-Carnian by Erdogan et al. (1990), and
as Middle Anisian (Pelsonian)-Late Anisian
(llyrian)-Carnian by Isintek and Altiner (2001).
"Hanayh unit" is given as Cordevolian (Lower
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Carnian) by Brinkmann et al. (1972) and includ-
ed in Ladinian-Carnian Camibogazi formation by
Isintek and Altiner (2001), Lechner et al. (1967)
and Brinkmann et al. 1967,1972). So the relative
age of Camibogazi formation would be Ladinian
by referring to the age of overlaying Guvercinlik
formation.

Facies features and fossil content of the unit
point to a shallow marine depositional environ-
ment. Brinkmann et al. (1972) also state that
there were reef and forereef environments in the
depositional area.

Giivercinlik formation (Trgv)

The unit includes oolitic limestones with
Megalodon, and green, yellow to red siltstone,
sandstone and pisolitic conglomerate with iron
and bauxite, and light gray laminated dolomite
and white dolomitic limestones. A unit with clastic
and evaporitic formation is firstly described by
Lechner et al. (1967) and Brinkmann et al. (1967,
1972) in this region. While Erdogan et al. (1990)
described Hanayh unit as laminated dolomites,
Brinkmann et al. 1967,1972) named the same
levels as "Upper Triassic limestones". isintek and
Altiner (2001) used Hanayh unit and Upper
Triassic limestones (Lower limestone unit)
instead of Camibogazi and Nohutalan formations
respectly (Figure 3).

The unit begins by yellowish milky white,
massive-thick bedded oolitic limestones with
abundant algae at the bottom, and upward con-
tinues by an intercalation of thin-medium bed-
ded, pinkish yellow, sandy oolitic/pisolitic lime-
stones with abundant Megalodon fossils, thick-
bedded, milky white oolitic limestones with gas-
tropod and small Megalodon fossils, laminated-
stromatolitic dolomite, dolomitic limestones and
white, thick-bedded limestones with large Mega-
lodon fossils, and greenish-yellowish yellow to
brownish red, bordeaux red sandstone, siltstone,
mudstone, pebbly sandstone and marl, clayey-
sandy limestone, dolomite and white dolomitic

limestones; and ends by laminated dolomite and
white medium-thick bedded limestones with few
replacement cherts. Coquina limestone levels
(biorudite) are encountered. The presence of
clastic interfingers is the characteristic of the
Guvercinlik formation. Matrix is composed of sili-
ca and contain iron oxides. Some have cross-
beddings. Laterally, Iron/bauxite bearing pisolitic
(especially at south of Génemse), quartz pebbly
sandstones are distinctive rock type in the unit.
At south of Ulali Mountain, iron bearing bauxite
level is also within the unit. "Uzunkuyu intrusion”
of 15,4 + 0,5 m.y. age has been described as
monzodiorite by Tlrkecan et al. (1998). Ercan et
al. (2000) showed recrystallized features around
Uzunkuyu-Palamutbogazi (Figure 1; L17-a4) due
to its contact metamorphism (Trgvm).

The unit is gradational with lower Camibogazi
formation and upper Nohutalani formation.

It is suggested that the thickness of the forma-
tion is about 250-300 m. There is no significant
lateral change in Glvercinlik formation.

According to Ammobaculites radstadtensis,
Auloconus permodiscoides, Aulotortus commu-
nis, Aulotortus friedly, Aulotortus gaschei, Aulo-
tortus impressa, Aulotortus sinousus, Aulotortus
sp., Aulotortus tumidus, Aulotortus turgida, Cal-
citornella sp., Cayeuxia sp., Diplopora cf annula-
ta, Diplopora sp., Duostamina sp., Earlandia sp.,
Endothyra sp., Endothyranella sp., Frondicularia
sp., Frondicularia woodvardi, Galeanella sp.,
Glomospira sp., Glomospirella grandis, Glomo-
spirella parallela, Glomospirella sp., Griphopo-
rella sp., Lamelliconus multispirus, Lamelliconus
procerus, Macroporella retica, Megalodon, Mic-
rocodium, Miliolipora cuvillieri, Miliolipora sp.,
Ophthalmidium sp., Paraophthalmidium sp.,
Planiinvoluta sp., Pokljukosmilia tuvalica, Reo-
phax sp., Spiriamphorella districh, Spirorbis
phlyctaena, "Tetrataxis" nana?, Thaumatoporella
parvovesiculifera, Thecosmilia sp.,Triadodiscus
eomesozoicus, Triasina hantkeni, Trochammina
alpina, Trochammina jaunensis, Trochammina
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sp., Tubiphytes sp., Turriglomina mesotriasica,
Volzeia badiotica fossils, the unit is given as
Middle-Upper Triassic in age. Hanayh unit is
given as Lower Carnian (Cordevolian), and G-