GEOLOGY OF THE KIRSEHIR MASSIF
AND
THE CANKIRI BASIN
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OPHIOLITES, GRANITE
SEDIMENTARY BASINS
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Tortul 6rtd Ipresiyen-Pliosen
Sedimentary cover
Buzlukdag platonu

Pluton Paleosen

Baranadag plutonu Paleocene
; Pluton

Kétidag volkaniti ERhhretase
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Campanian

* The P-T estimates in the Kirsehir massif reach
6.5-7.5 kbar/ 700-770°C.

A
c
@
a
=
T

|

@

| .

3
g

Jurassic-

Bozcaldag formasyonu
" Formation

- Tamadag formasyonu
Formation

Kalkanlidag formasyonu
Formation

Kaman grubu - Kaman Group
Mesozoyik &ncesi - Pre-Mesozoic
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Sedimentary cover Ypretian - Pliocene
Buzlukdag plutonu L. : .
«———wlon Palcosen « The granitoids’ geochemistry shows that they

Baranadag plutonu Paleocene

Pluton were derived from a mantle source enriched by
Kotidag volkaniti SRt Palcosen subduction-related fluids, further contaminated

Volcanite Late U.Cetaceous
-L0O

v - by partial melts of continental crust
Asmabogaz! formasyonuUst Maestrintiyen oy e
fema0Se! Formation « The granitoids are largely undeformed, clearly

Kartal Eormas,yonu |Upper Maastrichtian

{ ﬁﬁﬁt*J - postdating the regional foliation, and infruded at
pressures varying from 2.6 to 5.3 kbar.

yen

Ultramafite

Ankara karisig
Mclange

Jura - Kampani-
Campanian

Jurassic -

Bozcaldad formasyonu
Formation

« A detachment fault that accommodated
exhumation of the Kirsehir massif relative to
ophiolitic mélange was infruded

* The Kirsehir Block was buried below oceanic
ithosphere represented by the ophiolite
remnants and was then intensely deformed and
metamorphosed.
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"Karahidir Volcanic Member”;
rhyolite, rhyodacite, dacite, latite

Syenite Supersuite
S 34°30E

Monzonite Supersuite

Granite Supersuite 40°N
with intrusive Gabbro

"Gicekdag Formation"; diabase, basalt, spilite,
radiolarite, chert, pelagic mudstone/limestone

"Karabogazdere Gabbro™ or "Karakaya Ultramafite”;
pyroxene-hornblende Gabbro, hornblendite

"Bozcaldag Formation";

marble

"Kervansaraydag / Nadolkendag / Tamadag Formation”;
marble, schist, gneiss, amphibolite, quartzite
"Kargasekmezdag Formation";

quartzite

"Kalkanlidag Formation®;

gneiss, schist, quartzite, amphibolite
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Metamorphic isograds mapped by
Erkan 1976 (massif east of Kirgehir)
and Seymen 1984 (massif west of Kirsehir)

Cenozoic Miocene 25

Sediments Oligocene 35
and

Volcanics Eocene 55
65

UNCONFORMITY :
Campanian 75

Granitic, Monzonitic
syenitic intrusions
SSZ Ophiolites
Gabbro, Basalt, Spilite ;, Cretaceous
Tectonic Contact I

CENTRAL

Cenomanian 95

ANATOLIAN ANATOLIAN
OPHIOLITES INTRUSIVES

CENTRAL

Pure marble

Calcsilicate

Marble +

quartzite

intercalations

Quartzite I Paleozoic

Calcsilicate marble Mesozoic

Metapelitic schists

CENTRAL ANATOLIAN METAMORPHICS

Amphibolite

Gneiss
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15-20 km

Half-graben complex

F METAMORPHIC MASSIFS

Mylonite Inactive mylonites
carapace

(€)
Exposure of mylonite
Tilted hanging-wall blocks

Mylonitized granite




Darlik Dere

Baranadag Monzonite
Ophiolitic Unit
Marbles

Amphibolites, calcsilicates, schists

Calcite Micro-fabrics :

Pr: Protolith
M: Mylonite
PM: Proto-mylonite

C: Cataclasite

PA-PM: Partially Annealed Proto-mylonite

SR: Statically Recrystallised marble

Akpinar Dere

Karga Sekisi

Sitma Pinar

\

+ + + F

+ + + + + 4+ + +

Kabak Tepe

~11 km




A)

B)

C)

D)

E)

F)

Isoclinally folded
calcsilicates.
Crosscutting
relationship between
the main foliation plane
and the protomylonitic
shear bands.
Protomylonitic and
mylonitic marble types
involved in a brecciated
Zone.

Cataclastic corridors
affecting protolith-type
marble.

Tectonic breccias in the
vicinity of a major
strike-slip fault
crossing the section.
Vertically oriented and
folded very coarse-
grained marble cut by
oblique veins in the
vicinity of Baranadag
pluton.
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GEOLOGY OF THE CANKIRI BASIN
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Explanation
Submarine Volcanic Rocks

Eocene
Upper Cretaceous-Eocene
Upper Cretaceous

1L

Jurassic-Cretaceous

Subaerial Volcanic Rocks

|:| Quaternary
[:l Plio-Quaternary

|:| Tertiary [Mainly Neogene]

Carbonate Rocks including recrystallized Limestones
Jurassic-Cretaceous [Mainly]-Jurassic
Triassic-Jurassic

Mesozoic

Paleozoic-Mesozoic [Mainly Triassic]
Permo-Triassic

Permo-Carboniferous

Devonian
Ordovician-Silurian-Devonian-Carboniferous

JRIRRLLL

Paleozoic

38°E
Acidic to Intermediate Intrusives
- Mesozoic to Miocene
[Mainly Tertiary]
Ophiolite and Ophiolitic Melanges
- Mainly Jurassic-Cretaceous

Metamorphic Rocks

|:] Pre-Mesozoic
|:| Undifferentiated

kilometers

1
42°E

Evaporitic Sedimentary Rocks

:] Miocene
[ ] oligo-Miocene



| | G Ul :
Anatolia. It is surrounded by Ankara-Erzincan suture separating the
Sakarya and the Kirsehir Continental fragments.

BLACH SEI

LEGEND

sedimenfs of the
dif ferentiated )

Volcanic and volcanoclastics
Ponfide magmatic arc ( Upper
faceous |

assive margin Sedimenfs of the

,._—_1 D, Mid J

Pontide Continent ( urassic fo

Jpper Cretaceous )

Volcanics , volcanoclastics

Eocene and younger )

° o o of ((astic sediments and (ankiri
0o o -

lo "o o of Dasin fill ( Eocene )

o0 o

Fore-arc sediments of the Sakarya
continent ( Upper Cretaceous )

| m Passive margin sediments of the Sakarya
[||]]]|f continent ( Lias-Upper Cretaceous )

X % [%"x x4 Granitoides Upper Cretaceous

1 x % Paleocene )

Kalecik unit ( Upper Cretaceous )
( Ophiolite , ophiolitic melange , Yaylacay! formation )

Sakarya and Pontide continents, pre -
(retaceous in the Kirsehir confinent )

% Strike- slip fault

Thrust contact

% (ontinental basement ( Pre-Liassic in




TIGRAPHIC UNITS HAVE BEEN !

" DIFFERENTIATED IN AND AROUND THE CANKIRI

BASIN:
Kirsehir Unit (Mesozoic ¢)
Karakaya Unit (Triassic)
Sakarya Unit (Liassic-Cretaceous)
Kalecik Unit (Upper Cretaceous)
Iskilip Unit (Eocene-Oligocene)

Cankin Unit (Miocene)



LITHOLOGY

TECTONIC SETTING

TECTONIC EVENTS

Terrestrial clastics and evaporites

Inter-mountain basin

Neo-tectonic phase

WMIWWWWWVW\’WVW\'

Terrestrial clastics
Regressive clastics and volcanics

Flysch and volcanics
Transgressive clastics

Post-collisional

molasse basin

Closing of Cankiri basin

Opening of Cankiri basin

Regressive clastics

Flysch
Pelagic sediments and volcanics
Ophiolite and ophiolitic melange

e

Inter-arc basin
Ensimatic arc

Closing of Neo-Tethys
- Ophiolite obduction
onto the Kirsehir M.

- Ensimatic arc-
continent collision

TIME TECTONIC UNIT
LATE
LATE NE CANKIRI UNIT
OLIGOCENE-

IsKiLIP UNIT
LATE MAAST. | KALECIK UNIT
CENOMANIAN (KAU)
CENOMANIAN
LIAS SAKARYA UNIT

(SU)

TRIAS
S AT AT KARAKAYA UNIT

(KU)

PRECAMB.(?)

Flysch and volcanics
Calciturbidite
Pelagic carbonate
Neritic carbonate

Transgressive clastics

PV ANV VAN ANV,

Ensialic arc

Passive margin

Carbonate platform

Rift-related basins

Subduction

- Under ocean floor
- Under continent

Opening of Neo-Tethys

Olistostromal melange

Lava, tuff, clastics and carbonates

Olistostromal melange
Neritic carbonate

Back-arc basin

Carbonate platform

Regional metamorphism

Closing of Karakaya basin
Opening of Karakaya basin

AAAANNANANANANAVANAANNNN NN VU

Granitic basement




ega shape and imbricated structure. The tectonic

units formihg this omega shape thrust over each other toward the basin
center. Branches of the North Anatolian Fault cut all these structures

LA SEA

v v
vy
P
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niC and volcanoclastics
Pontide magmaric arc ( Upper
Taceous )

[F———] Passive margin Sedimenfs of
| 2 &

E g tide Continent ( Mid Jurassic fo
Ipper Cretaceous )

F_A“, Volcanics , volcanoclastics

" 2", ( Eocene and younger )

W (lastic sediments and (ankiri
fo o o of basin fill ( Eocene )
oo e

ore-arc sediments of the Sakarya
continent ( Upper Cretaceous )

| Passive margin sediments of the Sakarya
| continent ( Lias-Upper Cretaceous )
x X * M Granifoides ( Upper Cretaceous
x x x xf Paleocene )
X x x

Jpper Cretaceous )

phiolitic melange , Yaylagay! formation )
(ontinental basement ( Pre-Liassic in the
Sakarya and Pontide confinents, pre -
Cretaceous in the Kirsehir confinent )

trike- slip fault

Thrust contact
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AKAYA UNIT -

A4 a

&

« These strongly deformed
rocks are unconformably
overlain by the Sakarya Unift.




PERMO-TRIAS Karakaya basin

PALAEOTETHYS ...
GONDWANALAND

N

— Y7 Y SAKARYAN 7" Y7 X KIRSEHIR
Wy <& CONTINENT CONTINENT
|

¢
Karakaya remnants

The Karakaya Unit has been regarded as a remnant of an
accretionary complex associated with fore-arc deposits of
the Karakaya Ocean, a branch of Palaeo-Tethys. This Ocean
closed at the end of Triassic and amalgamated info the
basement of the Sakarya Continent




NIT IS UNCONFORMABLY OVERLAIN BY
THE SAKARYA UNIT AND ALSO THRUST OVER THIS UNIT

ILGAZ— KARGI MASSIF

GANKIRI BASIN

Phyllite-schist-metabasite /£ : e o X
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I I 1 I I
+, +_+_+ +/ Conglomerate and sandstone
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Granitic + +

basement f;
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Terrestrial clastics

OLIGOCENE- . . "
iSKiLiP UNIT Regressive clastics and volcanics
EOCENE (iv) Flysch and volcanics

Transgressive clastics

Regressive clastics
LATE MAAST. KALECIK UNIT Flysch
CENOMANIAN Pelagic sediments and volcanics

(KAU) =3 N
Ophiolite and ophiolitic melange

Flysch and volcanics
CENOMANIAN Calciturbidite
LIAS SAKARYA UNIT Pelagic carbonate
(su) Neritic carbonate

Transgressive clastics

Olistostromal melange

TRIAS Lava, tuff, clastics and carbonates

PERMIAN Olistostromal melange

Neritic carbonate

PRECAM ) .- Granitic baseme

N
ILGAZ— KARGI MR
A I N N Y | I B ey

]
- e e e ww S8
Neritic carbonate ZT ]
ST ESER Hawe AR

Post-collisional

mclasse basin

Inter-arc basin
Ensimatic arc

Ensialic arc
Passive margin
Carbonate platform
Rift-related basins
Back-arc basin

Carbonate platform

EC IC UNIT LITHOLOGY TECTONIC SETTING TECTONIC EVENTS

CANKIRI UNIT Terrestrial clastics and evaporites Inter-mountain basin Neo-tectonic phase

Closing of Cankiri basin

Opening of Cankiri basin

Closing of Neo-Tethys

- Ophiolite obduction
onto the Kirsehir M.

- Ensimatic arc-
continent collision

Subduction
- Under ocean floor
- Under continent

Opening of Neo-Tethys
Regional metamorphism

Closing of Karakaya basin
Opening of Karakaya basin

GANKIRI BASIN

No scale

SAKARYA UNIT

This arc developed during
the Late Cretaceous in
response to north-dipping
subduction of the northern
branch of the Neo-Tethys
Ocean.




= o meemseseaE =il The Sakarya Unit starts at the base
S emRE e ) with coarse clastics of Liassic,
= === deposited in an horst-graben

==al topography. In places, thick rift
volcanics associate these clastics.
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Up the section are thick
carbonates of Malm age. They are

| St el nerific in character on the horsts
=&l ond pelagic within the grabens.
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During the Early Cretaceous all the
region subsided and thinly-bedded
pelagic limestones deposited.

N — . —

e | Liassic-Early Cretaceous period of the
S B | | B Sakarya Unit indicates the

B AN < | : developement of a south facing
passive margin sedimentary prism

along the southern margin of the

Sakarya Continent.
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Uppermost part of the Sakarya Unit is ‘

represented by flysch-type sediments.
Ophiolite and limestone blocks are
common within this unift.

In the northern part of the Cankirn Basin
this flysch alternate with thick andesitic
lava and pyroclastics.
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— Y~ N SAKARYA ¥ 7 KIRSEH IR

CONTINENT CONTINENT

Karakaya remnants

LATE CRETACEOUS
Black 8 g Intra_Pontide Ocean Ankara — Yozgat Ocean

RHODOPE-
PONTIDE

Geochemical data from the Upper Cretaceous volcanics of the Sakarya
Unit indicate an ensialic arc origin. This imply that Liassic-Early Cretaceous
south-facing passive margin of the Sakarya Continent furned into an
active margin as a result of the northward subduction of the Ankara-

Erzincan Ocean which opened during the Liassic-Early Cretaceous
interval.



ve margin Sedimenfs of
de Confinent ( Mid Jurassic fo

Volcanics , volcanoclastics
| ( Eocene and younger )

Clastic sediments and (ankiri

ore-arc sediments of the Sakarya
ontinent ( Upper Cretaceous )

Passive margin sediments of the Sakarya
continent ( Lias-Upper Cretaceous )

Granitoides ( Upper Cretaceous

Kalecik unit { Upper Cretaceous )
, ophiolitic melange , Yaylagay forma

(ontinental basement ( Pre-Liassic in the

Sakarya and Pontide continents, pre -
Cretaceous in the Kirsehir continent )

A 5-10 kilometres-wide ophiolitic
belt separates the Kirsehir
Continent plus the Cankirn basin
from the Sakarya Continent.

The rocks forming this belt are
named as the Kalecik Unit and
represent the Ankara--Erzincan
suture.
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The upper nappe consists of an ophiolitic mélange.
This mélange is formed from blocks and tectonic slices
of ophiolitic rocks, epi-ophiolitic sediments and flysch-
type clastics including debris-flows and continent-
derived blocks.

°In the structurally lower slices, andesitic and basaltic
volcanic rocks were also added fo the mélange.
These volcanic rocks have the same characteristics as
those of the lower nappe.

e All these lithologies were imbricated with each other
and formed a south-vergent imbricate structure



The lower nappe is formed
from two parts with a
gradual fransitional
contact:

Sondstone with Gastropoda ,Brachiopoda and
plant fossils
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Sondstone with Gastropoda ,Brachiopoda and
plant fossils

Sandstone shale alternation

Micritic limestone, pelagic mudstone, tuff,

#7] agglomerate alternation

Ophiolite and melange blocks

Ophiolite blocks and pebbles bearing
olistostromal horizons

=1 Micritic limestone, lava, tuff, agglomerate alternations
v

Thick pillow lava horizons

W Ophiolite slivers

Sedimentary melange horizons

1;‘, 4 Micritic limestone wiht globotruncana fossils

Ophiolite slivers and, tectonic melange

The Yaylacayl formation un-
or nonconformably rests on
an ophiolitic substratum with
a thin pelagic limestone or a
thin olistostromal
conglomerate of
Cenomanian age. This
ophiolitic substratum can be
correlated with the upper
nappe.

Up the section, basalts,
basaltic andesites and their
pyroclastic equivalents are
seen. Upwards they increase
and become the dominant
lithology of the formation.



Basalts and cherts
within the base of the
Yaylacayl Formation



Pillow lava and pelagic

limestones of the
Yaylacayl formation




yemical data indicate that the Yaylacayr magmatics
were produced in island-arcs and /or oceanic islands.

Radial cooling structure
(rose structure) within the
Yaylacayi basalfs
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Sedimentary melange horizons

e e Micritic limestone wiht globotruncana fossils

Ophiolite slivers and, tectonic melange

The Yaprakl formation is
represented by regressive
clastics. In this succession, some
neritic limestone blocks and
lenticular turbidite and delbris-
flow channels also occur.
Pebbles of these channels are
mainly continent-derived
clastics.

They grade upward info @
sandstone-marl alternation with
shallow-water fossils indicating a
Maastrichtian age. There are
also some coal measures within
the upper parts.
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The Kalecik Unit represents
the Ankara-Erzincan suture
and consists of two
different mélange belts
which developed along
different subduction zones
contemporaneously.

The northern mélange
developed along the
southern border of the
Sakarya Continent, while
the southern one was a
product of an intro-
oceanic subduction.



Retrocharriage
EARLY PALAEOCENE - Py Ophiolite obduction
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Basement of the Cankinn basin S

Remnant basin of Neo — Tethys

Continuing sedimeniation
since Cenomanian

After the closing of the Ankara-Yozgat Ocean most of the area
uplifted but a small basin remained in the place of the latter Cankiri
basin. Some Maastrichfian-Palaeocene sediments deposited within

this remnant basin.
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e The Iskilip Unit starts at the base
with alluvial fan deposits of
Upper Palaoeocene-Lower
St v nestone sl | | Eocene and grades upward
iINto nummulite-bearing
clastics with thick codal
MeAqasures.

Conglomerate, sandstone, mudstone

Conglomerate, sandtone

Conglomerate.siltstone alternation

DISCONFORMITY ( in places)

Andesite, basalt, agglomerate, tuff and
volcanogenic clastics

Sandstone-shale alternatipn wiht
olistostromal horizons

Coal
Conglomerate, sandsfone

Ophiolite and melange blocks

Olistostromal clastic horizons

Turbiditic sandstone shale alternation

Nummulite bearing conglomerate-sandstone
Tuff
Coal

Nummulite bearing conglomerate-sandstaa

Conglomerate

$1~~ ANGULAR UNCONFORMITY

Karakaya unit
Kalecik unit




Conglomerate KBl |n the upper parts of this sequence

ANGULAR UNCORFORMITY

. there are some ophiolite and melange
onglomerate, sandstone, mudsfone . R .
fonstanerate, sindst block derived from the Kalecik Unit.

OLIGOCENE

%‘S“;?y“:“‘”'}}brg e After the emplacement of these blocks,
the succesion gains a regressive
character and comprises some coal
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measures.
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Conglomerate, sandtone

DISCONFORMITY ( in places)
Andesite, basalt, agglomerate, tuff and

volcanogenic clastics Some andesitic and basalfic lavas and

Sandstone-shale alternatipn wiht

RN GRS pyroclastics associated to the
sedimentation.
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Turbiditic sandstone shale alternation
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s volcanics were more voluminous around the
basin and were confinuous up to Oligocene.
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The IsI<|I|p Um’r starts WITh continental deposits then grades upward intfo
deepening and fining upward sequences which imply normal fault-controlled
opening of the Cankir Basin since Early Eocene.
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The Cankin Basin opened as a post collisional basin on
the Kirsehir and Sakarya Continents and on the Ankarao-
Erzincan Suture
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e Eocene the basin reached its deepest
and largest position.
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le Eocene, the basin shoulders uplifted
by thrust faults and the basin started to shallow.

LEGEND OSMANCIK
W Erosional land

B Continental deposition ISKILIP

Swamp-marginal marine

CANK

=—— Shallow marine to continental " "

i&\&\é Shallow marine-reef
B Reef

I Deep marine

S
KALF:CiK

ANKARA

ELMADAG
KIRIKKALE




| surrounded by’rhs’rs The bosm filled during the Oligocene. It also remained
as an inframontane basin during the Miocene

IRRRe8sl Erosional land
- Continental deposition

's. Swamp-marginal marine

_ Shallow marine to continental

C\&Qg\, Shallow marine-reef

B Recf

I Deep marine

SULAKYURT SUNGURLU

4 DELICE
WAG
KIRIKKALE




———— - s e | | TIME TECTONIC UNIT LITHOLOGY TECTONIC SETTING TECTONIC EVENTS

T . | U U U
— ........—c—l l,\;1 gE CANKIRI UNIT Terrestrial clastics and evaporites Inter-mountain basin Neo-tectonic phase I
ey SRR v s . | A AR

OLIGOCENE-

iISKIiLIP UNIT Regressive clastics and volcanics Closing of Cankiri basin

EOCENE (iv) Flysch and volcanics Post-collisional Opening of Cankiri basin

Transgressive clastics mclasse basin

Regressive clastics Closing of Neo-Tethys Th is U n i-I- iS re res e n 'I'e d b
LATE MAAST. Flysch Inter-arc basin - Ophiolite obduction p y

KALECiK UNIT i
to the K M.
CENOMANIAN onto e Kirsehir

Pelagic sediments and volcanics Ensimatic arc j 3
(KAU) g - Ensimatic arc-

P sdimnts and vacni fluvial red-beds and

Flysch and volcanics Ensialic arc Subduction

L]
CENOMANIAN Calciturbidite Under ocean floor r.-I- Of LO -I-e M I O C e n e
LIAS SAKARYA UNIT Pelagic carbonate Passive margin Under continent eVO pO I eS

(su) Neritic carbonate Carbonate platform

Transgressive clastics Rift-related basins ning of Neo-Tethys O n d U n C O n fo rm O b |y Ove rl i es

Olistostromal melange

L] L]
TRIAS Lava, tuff, clastics and carbonates Back-arc basin O | | -I-h e O | d e r U n -I-S | -I- S Se e n
PERMIAN KARAKAYA UNIT . I ° I

(KU) Olistostromal melange
Neritic carbonate Carbonate platform

as horizontal beds within the
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strike-slip and thrusts along
the basin margins.
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General view of the CANKIRI BASIN




