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ABSTRACT

The collision tectonics in the Ankara region is
marked by the Izmir-Ankara-Erzincan suture belt.
Most of the ophiolites and Jurassic-Cretaceous units
of the ophiolitic melanges and the remnant
sequences of associated Cretaceous arc-trench basins
display strong similarities along this belt. To the SW
of Ankara region, the Cretaceous ophiolitic melange
(North Anatolian Ophiolitic Melange) is character-
ized by ophiolitic and Jurassic-Cretaceous limestone
blocks embedded in a brecciated and sheared ophi-
olitic matrix with pelagic sequences. The
Cenomanian-Turonian sequences that were accumu-
lated on an accretionary ophiolitic melange prism
consist of alternating pelagic, argillaceous carbon-
ates and clastics with Malm-Lower Cretaceous lime-
stone olistoliths. These "are all unconformably over-
lain by Maastrichtian continental red clastics.

The Cenomanian-Turonian sequences are
developed on top of a dynamic accretionary melange
prism along active subduction zone in northern
branch of Neotethys. The Cretaceous ophiolitic
melange emerged with various contemporaneous
dynamic arc-trench basins and progressively
comixed since Cenomanian.

Key words: Cenomanian-Turonian, Cretaceous
ophiolitic melange, Izmir-Ankara-Erzincan suture,
Central Anatolia.
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Ankara bolgesinde ¢arpigma tektonigi Izmir-
Ankara-Erzincan kenet kusag) ile tammlanir. Bu
kusak boyunca, ofiyolitik melanj iginde yeralan ofiy-
olitler, Jura-Kretase yagh birimler ve bu melanja ait
birimler ile gelismis yakin iligkili Kretase yay-hen-
dek havzalarimin kalinti istifleri biiyiik benzerlikler
sunarlar. GB Ankara bélgesinde, Kretase yash ofiy-
olitik melanj (Kuzey Anadolu Ofiyolitik Melanj1),

breslesmis ve makaslanmig ofiyolitli hamur iginde -

yeralan ofiyolitik ve Jura-Kretase yagli kiregtas:
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bloklarindan olusur. Eklenir ofiyolitli melanj kamasi
tizerinde gelisen Senomaniyen-Turoniyen istifi,
Malm-Kretase yagh kiregtag olistolitleri igeren pela-
jik killi karbonat ve klastik ardalanmasindan olugur.
Bu kaya topluluklarinin tiimii ise Mastrigtiyen yash
karasal kirmiz1 klastikler tarafindan uyumsuz bir
dokanak ile iizerlenir.

Senomaniyen-Turoniyen istifleri Neotetis’in
kuzey kolundaki aktif dalma-batma zonu boyunca
siirekli devinim gecirmekte olan eklenir melanj
kamas) izerinde geligmistir. Kretase ofiyolitik
melanj1 yasit aktif yay-hendek havzalan ile birlikte
yiikselmis ve Senomaniyen’den itibaren siirekli
olarak birlikte kartgmiglardir,

Anahtar Kelimeler: Senomaniyen-Turoniyen,
Kretase ofiyolitli melanji, Izmir-Ankara-Erzincan
kenedi, Orta Anadolu.

INTRODUCTION

‘Ankara region (Central Anatolia) is one of the
key region in Turkey where all of the evolutionary
events of the Tethys are documented as imbricated
piles (Fig.1). One of the tectonic slice of this imbri-
cated tectonic belt is the slightly metamorphosed
Triassic Karakaya Complex (Fig. 2). This Complex
is characterized by blocks of intensely deformed,
dismembered pre-Mesozoic low-grade metamor-
phics, Carboniferous to Permian carbonates and
Triassic sequences that are all partially set in a
matrix of graywackes (Akyiirek et al, 1984;
Kogyigit, 1987; Yilmazer, 1994).

The Jurassic-Cretaceous sequences, that are
unconformably overlying the Triassic Complex, are
characterized by typical Atlantic type continental
margin clastics and carbonates of Liassic-Aptian age
(Fig. 2) (Akyiirek et al,, 1984; Kogyigit, 1987).
However, most of the Jurassic-Cretaceous sequences
cropped out as blocks in Cretaceous ophiolitic
melanges and as olistoliths in Cretaceous basins.

The well-known, so-called “Ankara melange”
Belt, which was erroneously interpreted as a frag-
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Figure 1. Simplified geologic map of the SW Ankara region. 1. Cretaceous ophiolitic melange, 2. Jurassic-Cretaceous units, 3. Sheared,
Cretaceous pelagic units with olistoliths and/or blocks, 4. Stratified, Cretaceous pelagic units without olistoliths and/or blocks, 5.
Maastrichtian red clastics, 6. Maastrichtian reefal carbonates, 7. Paleocene volcaniclastics-clastics, 8. Paleocene clastics, 9. Neogene
volcanic centers, 10. Neogene volcanics, 11. Neogene clastics, 12. Quaternary alluvium, 13. Attitude of bed, 14. Fault, NAFZ. North
Anatolian Fault Zone, IAES. Southern limit of Izmir-Ankara-Erzincan suture belt.

Sekil 1. GB Ankara bélgesinin sadelestirilmis jeolojik haritasi. 1. Kretase ofiyolitik melanji, 2. Jurassik-Kretase yagh birimleri,
3. Olistolitler ve/veya bloklar iceren makaslanmiy Kretase yash pelajik birimler, 4. Olistolitler ve/veya bloklar icermeyen tabakalanmig
Kretase yagh pelajik birimler, 5. Maastristiyen yagh kirmizi klastikler, 6. Maastrigtiyen yagh resifal karbonatlar, 7. Paleosen yagsh volka-
niklastikler-klastikler, 8. Paleosen yagh klastikler, 9. Neojen yash volkanik ¢ikig merkezleri, 10. Neojen volkanikleri, 11. Neojen yash
klastikler, 12. Kuvaterner aliivyon, 13. Tabaka, 14. Fay, NAFZ. Kuzey Anadolu Fay Zonu, IAES. Izmir-Ankara-Erzincan Kenet Kugaginin
gliney simir1.

are studied, named-renamed and interpreted by vari-
ous researchers (Bailey and McCallien, 1950; 1953;
Egeran and Lahn, 1951; Erol, 1961; Norman, 1972,
1984; Capan and Buket, 1975; Unalan et al., 1976;

ment of Taurides (Bailey and McCallien, 1950), is a
chaotic, Cretaceous tectono-sedimentary mixture of
various blocks of different age, origin and facies set
in an intensely sheared, mylonitized and brecciated

matrix (Kogyigit and Liinel, 1987; Kogyigit et al.,
1988; Kogyigit, 1991). Since Blumenthal’s classical
studies in northern Central Anatolia (Blumenthal,
1941a,b; 1948), ophiolitic complex and ophiolites

Batman,1978a; 1978b; 1981; Batman et al., 1978;
Akyiirek et al., 1984; Tekeli, 1981; Akyiirek, 1981;
Capan, 1981; Erk, 1981; Unalan, 1981; Capan et al.,
1983; Kogyigit and Liinel, 1987; Kogyigit et al.,
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1988; Kogyigit, 1991). In addition, from geochemi-
cal studies on ophiolites and related volcanics differ-
ent tectonic settings and ages are defined (Capan and
Floyd, 1985; Tankut, 1984; 1990; Tankut and
Gorton, 1990; Floyd, 1993; Rojay et al., 1995).

The Upper Cretaceous-Paleogene sequences that
are unconformably overlying Cretaceous ophiolitic
melanges in Ankara region (Fig. 2), are interpreted
as fore-arc units (i. e. the sequences in Haymana-
Polath and:Tuzg6li basins). These basins are inter-
connected to each other during certain periods of
geologic times (Lokman and Lahn, 1946; Unalan et
al., 1976; Goriir, 1981; Goriir et al., 1984; Kogyigit
and Liinel, 1987; Kogyigit et al., 1988; Gokten et al.,
1988; Kogyigit, 1991). In the Tuzgdlii basin, a con-
tinuous Maastrichtian-Eocene sequence uncon-
formably overlies the ophiolitic units (Arikan, 1975;
Turgut, 1978; Uygun, 1981; Goriir, 1981; Goriir et
al., 1984; Gonciioglu et al.,, 1992). The Haymana
basin, that was lithostratigraphically different than
Tuzgoli basin during Senonian, displayed close
similarities with Tuzgdli basin during the
Maastrichtian-Eocene period (Goriir, 1981; Goriir et
al., 1984). Closure along a north dipping subduction
resulted in the emplacement of above mentioned
units in contemporaneously rifted basins, which all
were closely associated with a collision related mag-
matism (Ach, 1982; Ach and Wilson, 1986; Tokay et
al., 1988; Gokten et al., 1988; Tankut et al., 1990).

The recent researches concerning the stratigra-
phy, volcanism and the tectonics of the Alci-
Balkuyumcu-Alacaatli area are few (Dager et al.,
1963; Batman et al., 1978; Liinel, 1987; Kogyigit
and Liinel, 1987; Kazanc1 and Gokten, 1988). The
stratigraphy and tectonic setting of the region are
discussed in relation to the northern Ankara
(Orhaniye) and the southern Ankara (Haymana-
Polath) regions where the basin is interpreted as a
Late Maastrichtian-Paleocene fore-arc basin
(Kogyigit and Liinel, 1987; Kogyigit et al., 1988;
Gokten et al., 1988; Kogyigit, 1991). The volcanism
is interpreted as a collision related magmatism of a
northward subducting slab during the Late
Oligocene-Early Miocene with two subvolcanic
intrusions and seven distinct flows in the region
(Liinel, 1987). Rock units that are briefly mentioned
above are unconformably overlain by the Neogene
continental clastics-carbonates and associated vol-
canics (Erol, 1961; Akyiirek et al.,, 1984; Liinel,
1987; Gokten et al., 1997).
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Figure 2. Generalized tectonostratigraphic section of SW Ankara
(modified from--Batman, et al., 1978; Akyiirek et al., 1984;
Kogyigit, 1987; Kogyigit and Liinel, 1987). Time transitional
boundary = dynamic ophiolitic melange transgressively overlain
by contemporaneous pelagic sediments.

Sekil 2. GB Ankara’'mn genellegtirilmiy tektonostratigrafik kesiti
(Batman et al., 1978; Akyiirek et al., 1984; Kogyigit, 1987, ve
Kogyigit and Liinel, 1987 'lerden). Es zamanl: iligki = Hareketli
ofiyolitli melanj, yagit pelajik tortullar tarafindan agsmali olarak-
tan iizerlenir.

The aim of this paper is to document the
Cretaceous tectonostratigraphy of the SW Ankara
region using new stratigraphic findings and to shed
some light onto the Cretaceous collisional history of
the northern branch of Neotethys in Central
Anatolia.

TECTONOSTRATIGRAPHY

The rock units exposed in the study area are
catagorized as ‘allochthonous’ and ‘para-autoctho-
nous’ units. The allochthonous units consist of
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Figurc 3. The geologic map showing the measured stratigraphic
section lines. 1. Jurassic-Cretaceous carbonate block of NAOM,
2. Stratified, Cenomanian part of Elmalidere member, 3. Sheared,
Cenomanian-Turonian part of Elmalidere member, 4.
Maastrichtian red clastics with a lamellibranchiata-rich marker

bed (Incirli Formation), 5. Maastrichtian reefal carbonates

(Kapikaya Limestone), 6. Paleocene volcaniclastics-clastics (Al
Formation), 7. Quaternary talus, 8. Quaternary alluvium,. 9.
Attitude of bed, 10. Oblique-slip fault, 11. Line of measured strati-
graphic section.

Sekil 3. Olgiilii kesit hatlarini gosteren jeolojik harita. 1.
NAOM'inin Jura-Kretase yagh bloku, 2. Elmalidere Uyesinin
Senomaniyen yash tabakal kisimi, 3. Elmalidere Upyesinin
Senomaniyen-Turoniyen yaglhh makaslanmiy  kisimi, 4.
Lamellibranchiata’ca zengin anahtar diizey i¢eren Maastristiyen
yash kirmizi klastikler (incirli Formasyonu), 5. Maastrigtiyen
yash resifal karbonatlar (Kapikaya Kiregtagi), 6. Paleosen yagh
volkaniklastikler-klastikler (Alci Formasyonu), 7. Kuvaterner
talus, 8. Kuvaterner aliivyon, 9. Tabaka, 10. Verev bilesenli fay,
11. Olgiilii stratigrafik kesit hatti.

Malm-Cretaceous pelagic carbonates that are
embedded in Cretaceous ophiolitic melange (North
Anatolian Ophiolitic Melange) and Cenomanian-
Turonian pelagic sequences (Elmalidere member)
that are developed on top of the Cretaceous ophi-
olitic melange (Fig. 3,4). Para-autocthonous units

are, i) Maastrichtian red clastics (Incirli Formation);
1) Maastrichtian arenaceous carbonates (Kapikaya
Formation), and iii) Paleocene volcaniclastics-clas-
tics (Alct Formation) (Fig. 3,4) (Kogyigit and Liinel,
1987; Kazanci and Gokten, 1988; Siizen, 1994).

North Anatolian Ophiolitic

Melange (NAOM) :

In Mesozoic Tethys area, ophiolites and Jurassic-
Lower Cretaceous pelagic units in the ophiolitic
melanges crop out as a significant tectonic belt in
Northern Anatolia (Gansser, 1974). The main tec-
tonic front of the belt in which the foregoing units
are observed, was named as Izmir-Ankara-Erzincan
suture belt (IAES) (Fig.1) (Sengdér and Yilmaz,
1981). The frontal edge of IAES is the southern limit
of Pontides that developed between Rhodope-
Pontide-Sakarya Continental Fragments and
Tauride-Anatolide Platform during Cretaceous-
Paleogene time (Sengoér and Yilmaz, 1981; Sengor,
1984). The previously named “Anatolian Nappe”
(Kogyigit and Liinel, 1987) is renamed as “North

‘Anatolian Ophiolitic Melange” (Rojay, 1995) that is

more descriptive and genetic term to define this con-
tinuous and correlative tectonic belt in Northern
Anatolia.

"The NAOM is initially recognized and named as
“Mésozoique a facies tectonique brouillé”
(Blumenthal, 1941a,b; 1948) that is later named as
“Ankara Melange” where the Triassic complex and
Cretaceous ophiolitic melange were not differentiat-
ed and erroneously interpreted as a fragment of
Taurides (Bailey and McCallien, 1950; 1953). Later,
lithostratigraphic names are used to explain the sed-
imentary packages in ophiolitic melanges and col-
lectively interpreted as resulting from sedimentary
processes (Boccalletti et al., 1966; Norman, 1972;
1973; 1984; Gansser, 1974; Capan and Buket, 1975;
Batman, 1978a; 1981).

The ophiolitic melange is made up of detached
blocks of red to green, intensely folded-fractured,
thin bedded radiolarites; fractured peridotites-ser-
pentinites; fractured radiolaria bearing pelagic lime-
stones; folded and fractured Jurassic-Cretaceous car-
bonates; ordered Cenomanian-Turonian marl-
argillaceous limestone sequences (Elmalidere mem-
ber) and rare fragments of low-grade metamorphic
blocks in Alc1 region. All of the units of ophiolitic
melange were completely dismembered and mixed
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Figure 4. Stratigraphic cross-section of the research area. JK.
Jurassic-Cretaceous, K: : Cenomanian, K:.: : Cenomanian-
Turonian.

Sekil 4. Arastirma alaminin stratigrafik kesiti. JK. Jurassik-
Kretase, K» : Senomaniyen, K:.:: : Senomaniyen-Turoniyen.

as a result of tectonic recycling in the accretionary
prism. The blocks are set in an intensely tectonized,
mylonitic-brecciated ophiolitic matrix that differs in
different localities of Ankara region.

In the study area, the base of ophiolitic melange
is always tectonic where the top is often marked by
the transgression of sedimentary sequences of
Cenomanian-Turonian or by unconformably overly-
ing sedimentary sequences of Maastrichtian (Fig. 2).
The ophiolitic melange is always extremely complex
due to the progressive Cretaceous-Paleogene tectonic
recycling, imbrication, lateral shifting (strike-slip
deformation) and/or rotation of blocks.

Blocks: The NAOM, which is the basement in
the Alci area (Fig. 1), contains wide variety of sizes
and kinds of blocks which can be grouped as i) ophi-
olitic blocks; ii) pelagic blocks and iii) Jurassic-
Cretaceous pelagic carbonate blocks.

i) Ophiolitic blocks: The Cretaceous ophiolitic
melanges contain ophiolites and related basaltic vol-
canics along this belt. The ophiolitic blocks consist
dominantly of dark gray to green, intensely sheared
serpentinized peridotites; gray to dark purple diabases;
dark purple, fractured and altered pillow basalts and
red to green, intensely folded and fractured, thin bed-
ded radiolarites. However, eclogite blocks are not
recorded along the belt yet.

i) Pelagic blocks: The intensely folded and frac-
tured, pelagic limestone blocks are Radiolaria bear-
ing red to green Mesozoic pelagic limestones; white

Tiirkiye Petrol Jeologlar: Dernegi Biilteni
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to cream, Cretaceous pelagic limestones and cream
to beige, thin bedded Malm-Cretaceous pelagic car-

. bonates. .

iii) Jurassic-Cretaceous Carbonate blocks:
Within the research area, the only mappable blocks
are the Jurassic-Cretaceous carbonates (Fig. 3). The
blocks consist of gray, beige to cream, folded and
fractured, thin to medium bedded, cherty and argilla-
ceous carbonates interbedded with some olistostro-
mal levels. The blocks have a widespread distribu-
tion in the area and their lower contacts are not clear
(Fig. 1). The blocks consist of biomicrites, micrites
and argillaceous biomicrites. The most recognizable
and traceable level, which is traced along the high-
way 68 and Balkuyumcu village, is orange to brown,
thin to medium, graded bedded silicified clastic level
that displays a fining upward sequence (Fig. 1,5).

The Rmestones include fossils of Calpionella
alpina, Calpionella elliptica, Tintinnopsella
carpathica, Tintinnopsella sp., Nannoconus
kamptneri kamptneri, Spirilina sp. that indicate an
age of Berriasian (C Zone of calpionellid biozona-
tion).

Reworked clasts of fossils in the marker clastic
bed are; Calpionella alpina, Calpionella elliptica,
Calpionella  sp., Tintinnopsella carpathica,
Tintinnopsella sp., Nannoconus kamptneri kamptneri,
Tubiphytes morronensis, Nautiloculinia bronnimanni,
Quinqueloculina robusta, Radiolania, Spirillina sp.,
fragments of echinid and blue-green algae. The age
is Berriasian (C Zone of calpionellid biozonation).

However various spot samples from the other
limestone blocks around the region give Tithonian to
Berriasian ages.

Matrix: The matrix, in which the foregoing
blocks are floating, is mylonitized and brecciated by
intense shearing, deformation and fragmentation.
The main constituents of the matrix are red to dark
green ophiolitic breccias. Various thin sections are
studied from so called arenaceous ophiolitic matrix,
but matrix can not be dated because of the absence of
fossils.

Interpretation: Soft-sedimentary deformational
structures like slumps, olistostromes, turbidites,
argillaceous beds and biomicrites with pelagic fauna
indicate a pelagic depositional setting. The marker
clastic bed might be a non-depositional record which
is the result of uplift of Jurassic-Cretaceous platform
or sea level fluctuation or both during Berriasian.
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Figure 5. Measured stratigraphic section (AB line) showing the relationships and internal organization of the Cenomanian-Turonian

part of the Elmalidere member. Numbers indicate sample locations.

Sekil 5. Elmalidere Uyesinin Senomaniyen-Turoniyen kisimimn iligkilerini ve i¢ diizenini gosteren 6lgiilii kesit (AB hatti). Sayilar 6rnek

noktalarint gostermektedir.

Finally, the mass underwent a progressive deforma-
tion and mixed in accretionary prism.

Elmalidere Member (Ke):

The unit consists of pelagic marls with argilla-
ceous carbonate phacoids and Malm-Cretaceous
cherty limestone olistoliths, and pelagic marls with
argillaceous limestones (Fig. 4). The member is
probably the equivalent unit of the Damlaagagderesi
Formation in northern Ankara (Kogyigit, 1987).

The unit has ‘a widespread distribution from
Kapikaya hills to highway 68 and to Balkuyumcu
village (Fig. 1). It has a faulted contact with under-
lying Berriasian pelagic carbonate block of ophi-
olitic melange. It is unconformably overlain by the
Maastrichtian red conglomerates along a low-angu-
lar unconformity.

The base of the sequence consists of Berriasian
pelagic limestone olistolith bearing, green-grayish
green-gray, scaly to thin bedded marls and argilla-
ceous micrites with argillaceous micritic limestone
phacoids (Fig. 5). The thickness of the unit is about
22 meters.

The fossils of this part are; Rotaltpora cf.
cushmani, Rotalipora cf. greenhornensis, Rotalipora
cf. appenninica, Rotalipora sp., Praeglobotruncana

stephani, Praeglobotruncana turbinaca,
Hedbergella planispira, Hedbergella spp.,
Heterohelix sp., Nannoconus sp. and prismatic pele-
cypod (Inoceramid) fragments. The age is
Cenomanian. The fossils of the top part are
Marginotruncana renzi, Marginotruncana
pseudolinneiana, Helvetoglobotruncana helvetica,
globotrucaniid clasts, Pithonella ovalis, Dicarinella
sp., Hedbergella spp., Heterohelix sp. and
Marginotruncana sp. which indicate an age of
Turonian-Coniacian. However, the age of the upper-
most part of the unit is interpreted as Turonian based
on determined faunal assemblages. Collectively, the
scaly, thin bedded argillaceous part of the unit is
dated as Cenomanian-Turonian.

The tectonically overlying sequence (Fig. 6), that
1s the stratified part, consists of yellow to green, thin
bedded marls; alternation ‘of light green-white-pink,
thin bedded siltstones and marls; yellow to red, thin
bedded limestones; and finally to the top, pink, thin
bedded argillacéous limestones and marls, and green
to red, thin bedded marls. The sequence is free from
blocks, olistoliths and boudins. The thickness of this
part is about 9 meters.

The fossils of the stratified part are; Rotalipora
cf. cushmani, Rotalipora cf. greenhornensis,

Tiirkiye Petrol Jeologlar: Dernegi Biilteni
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Figure 6. Measured stratigraphic section (CD line) of the
Cenomanian part of the Elmalidere member. JK: Jurassic-
Cretaceous. Numbers indicate sample locations.

Sekil 6. Elmalidere Uyesinin Senomaniyen kestmimin Slgiilii kesiti
(CD hatt). Sayilar 6rnek noktalarini géstermektedir.

Rotalipora  spp., Hedbergella  planispira,
Hedbergella sp. and Heterohelix sp. The age is
Cenomanian.

Interpretation: Tectonically active, NE-SW
trending submarine arc-trench basin, which was sit-
uated on a progressively dynamic accretionary ophi-
olitic melange prism, became tectonically quite
where stratified rock units deposited like a sedimen-
tary blanket. As a result of continuing tectonic
activities, the sequence is tectonically triggered and
Tithonian-Berriasian carbonate masses slid into the
basin. Scaly to thin bedded argillaceous part with
carbonate phacoids formed. Both sequences that are
free from volcanic material, comixed during the
accretion. Collectively, Elmalidere member deposited
iIn a submarine, dynamic arc-trench basin that
developed on an accretionary ophiolitic melange
prism far away from the magmatic arc or, a magmatic
arc may not be developed yet. Afterwards, the
sequences were tectonically comixed before the
deposition of Maastrichtian red clastics.
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Based on the presented data and earlier studies
cited in the text, a youngest age of Berriasian from
the pelagic “blocks” and the unconformably overly-
ing Maastrichtian clastics lead to an interpretation
that the NAOM s initiated between at least after
Berriasian and pre-Maastrichtian interval in the Alc
region.

Incirli Formation (Ki) :

The formation (Kogyigit and Liinel, 1987) trends
as a NE-SW trending linear, continuous belt and
overlies unconformably the Cenomanian-Turonian
argillaceous carbonates and Jurassic-Cretaceous
pelagic limestones of NAOM (Fig. 1).

The Incirli Formation is lithologically subdivided
into two subsequences from the bottom to the top (1)
red conglomerates and sandstones, (ii) yellow-green
to blueish gray siltstones and marls with a marker
arenaceous Lamellibranchiata rich limestone bed
(arenaceous biosparite) and calcareous siltstones
(Fig. 7). The sequence displays a fining and thin-
ning-upward order with a thickness of about 50
meters.

Due to lack of index fossils, an age of post-
Turonian-pre-Maastrichtian is proposed. However,
an age of Maastrichtian is accepted which was pre-
viously assigned to the formation (Kogyigit and
Liinel, 1987).

Four sets of cyclic grading, conglomerate lobes
plus crossbeddings with tabularly imbricated pebbles
with attitudes of N52E/36NW to N86E/65NW indi-
cate SE flowing stream in a highly oxidizing fluvial
depositional environment. However, to the top of the
formation, an active, shallow marine environment of
deposition was dominant.

Kapikaya Formation (Kk):

This unit displays a conformable boundary with
the underlying Maastrichtian clastics and it is over-
lain unconformably by the Paleocene clastics
(Kogyigit and Liinel, 1987) (Fig. 4, 7). Thickness is
about 32 meters.

The Kapikaya Formation consists of reefal car-
bonates (arenaceous biomicrites, arenaceous bio-
microsparites and arenaceous micrites) with cross-
bedded calcareous siltstones.

The Maastrichtian age is accepted with the fol-
lowing fossil assemblage: Marsonella sp.,
Lenticulina sp., Siderolites sp., Miliolidae, Eponides
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sp., rudists, gastropods, cyclolites, echinoids,
crinoids and fragmented red algae. However, an age
of Turonian-Maastrichtian (Dager et al., 1963),
Maastrichtian (Ozer, 1983) and Upper Maastrichtian
(Kogyigit and Linel, 1987) were previously
assigned to the formation.

There are some correlative equivalent units in the
Haymana-Polatl, Tuzg6li, northern Ankara and
Cankin-Corum basins (Ozer, 1983; 1992) where
lithostratigraphic evolutions of the sequences were
quite different.

The presence of arenaceous micritic interbeds
and volcanic particles also indicate clastic influences
from a volcanic terrain and wave action during the
development of reefal build-up.

Ala Formation (Ta):  °

The Alc1 Formation (Kogyigit and Liinel, 1987)
consists of pebbly sandstones and siltstones with
rudistid limestone olistoliths. The base of this for-
matton is characterized by an oxidized surface (Fe-
Mn coated hardground/crustification surface) devel-
oped on top of the Maastrichtian reefal carbonates
(Kogyigit and Liinel, 1987).

The Paleocene age is accepted for this unit that
was previously proposed by the correlation of the
unit with the equivalent formations in Central
Anatolia (Kogyigit and Liinel, 1987).

The hardground surface indicates a subaerial
exposure after Maastrichtian time in the region. The
presence of rudistid limestone olistoliths and well-
developed topset and foreset beds indicate a fan-
delta environment (Kogyigit and Liinel, 1987). The
non-altered crystals of plagioclases, amphiboles,
pyroxenes and micas in sandstones with angular and
poorly sorted pebbles support that the source will be
a magmatic terrain that is not far away from the
depositional site.

Collectively, - Maastrichtian-Paleogene units
deposited in a fluvial to submarine fore-arc basin
(Kogyigit and Liinel, 1987) that developed on an
accretionary ophiolitic melange prism and on previ-
ously developed dynamic arc-trench basins. The
sequence was closely associated with shoshonite-
alkaline magmatism (Kogyigit and Liinel, 1987).

TECTONIC EVOLUTION
The collision tectonics is marked in the Ankara
region (Central Anatolia) by the izmir-Ankara-
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.
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{ncirli Formation
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cross-bedded polygenetic conglomerates
with conglomerate lenses (lobes)

Ophiolitic Melange

Pre-
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Figure 7. Measured stratigraphic section (EF line) of the
Maastrichtian units. (after Siizen, 1994). NAOM: North Anatolian
Ophiolitic Melange. Numbers indicate sample locations.

Sekil 7. Maastristiyen birimlerin 6lgilii stratigrafik kesiti (EF
hatt) (Siizen, 1994 'den sonra). NAOM. Kuzey Anadolu Ofiyolitli
Melanji. Sayilar ornek noktalarini géstermekiedir.

Erzincan suture belt that is a continuous and correla-
tive tectonic belt along northern Neotethyan suture
belt (Fig. 1). Cretaceous is the time of subduction in
northern branch of Neotethys where the oceanic
leading edge of the Tauride-Anatolide Platform
subducts beneath the Rhodope-Pontide-Sakarya
Continental Fragments and both plates continue to
move towards each other during the Cretaceous-
Paleogene (Fig. 8).
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The increase of bulk thickness of accretionary
prism was resulted in the evolution of arc-trench
basins on elevated accretionary ophiolitic melange
prism of downgoing IAE oceanic crust during the
Cretaceous. As a result of this uplift, the tectonically
unstable terrain was isostacially balanced with
extensional faults and arc-trench pelagic basins
developed in the subsided areas. The gravitational
instability of the terrain triggered the formerly
deposited rock units to slide through submarine
canyons as olistoliths and olistostromes, and pelagic
clastics comix contemporaneously with these gravity

Tirkiye Petrol Jeologlar: Dernegi Biilteni
The Bulletin of Turkish Association of Petroleum Geologists

slides (Fig. 8). Submarine slumps, soft-sediment
deformations and turbiditic accumulations in front
and back of the olistoliths were well developed dur-
ing that sliding processes. The olistostrome and olis-
tolith bearing sedimentary sequences that were
interbedded with the stratified sequences
(Elmalidere member) deposited in arc-trench basins
during the Cenomanian-Turonian time (Fig. 8).
Coeval tectonic recycling, imbrications, lateral shift-
ing and/or block rotations along strike-slip faults
caused much more complexities in the accretionary
melange prism and in the simultaneously developing
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basins. All of these processes may result in the tec-
tonically mixing of ophiolitic suites together with
non-ophiolitic rocks and Cretaceous pelagic sedi-
ments, and finally resulted in the formation of the
olistostromes, tectono-sedimentary melanges and
ophiolitic melanges (North Anatolian Ophiolitic
Melange) in the area. Continued convergence resulted
in the continuous growth and uplift of the accre-
tionary ophiolitic melange prism together with arc-
trench basins. However, some parts of the accreted
ophiolitic melange prism were still under an influ-
ence of both shallow marine and deep marine condi-
tions where thick, turbiditic flyschoidal sequences
deposited in isolated dynamic basins developed on
prism during the Cretaceous-Paleocene time (Fig. 8).

Parts of the accretionary ophiolitic melange
prism uplifted and exposed to subaerial erosion at a
time after Turonian or Coniacian. As a result, the
uplift was isostatically balanced with block faulting
and resulted in the deposition of fluvial red con-
glomerates, red siltstones and shallow marine cal-
careous siltstones (Incirli Formation) on accretionary
ophiolitic melange prism during the Maastrichtian
(Fig. 8). The gradual deepening of the basin continued,
and transgressively arenaceous carbonates and rudis-
tid carbonates (Kapikaya Formation) of reef facies
were deposited on the elevated margins of the rifted
basin during the Maastrichtian. Tectonic processes
continued during the evolution of the basins, and
ophiolitic melanges and olistostromes evolved
simultaneously. Following the growth of carbonate
buildups, the area uplifted again- and post-
Maastrichtian subaerial exposure of the prism
occurred (Fig.8). The ceased deposition followed by
a sudden subsidence of the basin and deposition of
coarse clastics (Alci Formation) on the reefal
carbonates during the Paleocene. A shoshonitic and
alkaline arc magmatism (Tokay et al., 1988) cooper-
ated to the evolution of Paleocene basin.

The Cretaceous-Paleogene basins therefore
developed on a dynamic accretionary ophiolitic
melange prism since the Cenomanian and interpret-
ed as Cenomanian-Turonian arc-trench and
Maastrichtian-Paleocene fore-arc basins that were
shifted away from the trench towards magmatic arc,
farther north. '
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