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INTRODUCTION

Peninsula 1lies at the
western part of the Pontides, limi-
ted to mnorth and south by Kocaeli
and Iznik depressions which are form—
ed by the Korth Anatolian Fault.
Axartuna (1968) stated that the
amphibolites and schists at the base-
ment o©f the region are of Pre-Permo-—
Carboniferious age. Kayva (1977) corre-

Armutliu

lated the metamorphic rocks of the
Gemlik zrea to ithe nonmetamorphic
Paleczolic sequence of Istanbul ares.
Akertuma zand Atan (1981) wmentione
that tThe gneissic-amphibolitic base-
ment is wunconformably overlain by
Uevonzan  schists and marbles. Kon-
Zetamorpaic  Mesozoic cover in Geyve
érea =starts with Jurassic limestones.
Imn their model for the tectonic

evolution cof Turkey, Sengdr and Yil-

maz (1981) 1locate an oceanic =zone
on  the Armutlu Arez (Intra-Pontide
Suture), which opened between Rho-
dope—Pontide fragment and Sakarya
picrocontinent din  Early Jurassic.
Northward subduction of this oceanic
plate in Late Cretaceous generated

the ophiclitic melange (compare with

Zeitamorpic olistostome in this study)
+hat exte-ced from Saros Bay to Si-
nop =Zrea. The final c¢losure of ths
cCean In rzlegcene-Lutetian is follow-
ed bz recro-cherriae of the melang
prise to the north. Subsequent 151&“”

are wolczzism
of the

effected
nerchern

the basement
continent (Rhodope-

Pontide Fragment) and +the
prism ‘“respectively. The data sum-
marised in this work and the geo-
logical wmap of the area (Fig. 1)

melange

are the preliminary results of a
recent study (Gonclioglu et al, 1986)
in the Armutlu Peninsula.
STRUCTURAL QUTLINE

The pre-Late Cretaceous meta-
‘morphic basement of Armutlu Penin-
sula 1is compesed of two cifferent
tectonostratigraphic units (Fig.
2 . -

The basement of the first unit
(Pamukova Metamorphics) is composed

of amphibolites with marble and quart-
zite dinterlayers, which ie intruded
by granites. This metamorphic basement

is wunconformably overlain by meta-
clastics =and recrystallized lime-
stone (Fig. 3).

The second unit (iznik Meta-

morphics) consists of low grade meta-
morphics, where three different tvpes
of metamorphic subunites are present-
ed (Fig. 4).
Structural relation of Iznik and
Pamukova Metamorphics 1is not
clear. Mutua contacts are covered
by Maestrichtian an Tertiary sedi-
ments. At a few limited outcrops at
the southern part of the area, iznik
Metamorpics are tectonically overlain
by Pamukova Metamorphics. Exact age
of the reverese faulting is spe-

very



culative, as the area is intensively
effected by the North Anatolian fault,
which regenerated the structural ele-
ments. However, we assume that the
juxtappsition is mnot later than Upper
Cretzceous.

STRATIGRAPEY
Pamukova Metamorphichs

This unit covers extensive areas
to the mnorth (Gdlcik-Armutlu Belt)
and south (Dogancay-Mekece Belt) of
the Peninsula. '

Toe structurally. lowermost part
of the suguence at the southern belt
is compesed of white quartzites with
minor carbonate lenses. At the middle
part dominzting rock type is amphibo-
lite., whose protolith is diabase
and/ or basaltic rocks. Massive
carbonate and metagreywacke Dbands
and lenses are observed as
intercalations in basic wvolcanics
and volcznoclastics at the top oi

sequence 1is strongly
deformed znd undergone low amphibo-
lirte facies metamorphism. Fostmeta-
morphic ' intrusi is wide-
spresd. Etxtensive snearing generat-
ed ©Slastomylonitic zones in
morpnics =znd granitoides respectiv-
ely. '

Tnis metamorphic
overlalin by metaclas-
ticse contsining well rounded granite,
quartz azf amphibolite pebbles, Gray

mers-

unco=Torm=oly

—-gresn quertzites, green siltstone,
cong_omereste and black-grey shale
witn rare carbonate lenses resemble
the _ower part of the sequence. To

the Top thz clastics grade into sandy-

pels _— ~—zstone and dolomite which
conct=in ceiormed Megalodont? Ifrag-
el e =

-~ Trz northern belt (Gemlik anc
GEélcix grezs), the basal cl&dstic se-
quence unconformably overlying the

= basement isg

. metaz=orphic

assemblage is’

directly

followed by a thick series of black,
green and purble silt-and mudstones
with disrupted sills of quartz-por-
phyry. In tThis areas, carbonates are
missing.

The age of the basement meta-
morphics 1s hnighly speculative, as
no fossils are deZermined vyet and
radiometric data 1is absent. Regional
al considerations based on correla-
tions to the similar metamorphics
in Northern Anatolia indicate fol-
lowing possibilities:

— The cover Tocks are of Paleozo~-
ic a&gge (Kzva, 1977) and the meta-
merphic basement resemble to Precam-
briar. metamorphics described by Arpat
et al (1978) at*Saframbolu region.

— The bzazsement d1is the metamorphic
ecuivalent of the Karazkaya Complex
(Bingdl et al, 1973). '

In a recent study we observed
an interesting sequence at Kadirler
aticline te the south of Geyve, pre-
viously mzpped by Saner (1980). In
tbe core of the anticline it occurs
& metamorphic sequence cgugigting
of quartzites, amphibole-schist and
czrbonates intruded by granitoides
(Fig. 5). Clastic rocks containing,

=inly guartz and feldspar
formably overlie the
i rocks
quartz and
overlie the

clastic
ning mainly of
spar wunconformably

T These clastics are
grading dinto highly fossiliferous
szndy limestones and limestones fol-
lowed by gray delomites with sparse
fossils., Pseudoschwagerina sp. Para-
fusulina €p., Pseudofusulina sp.,
Stafella sp. etc at the lower part

of the carbonates 1indicate to an
Ezrly Permian &zage for this unit.

At the northern flank of the anti-

cline, & cozarse grzined quartz-feld-
scatic seodstone level conformably
overlies the Permian carbonates.
T=is level is Zollowed by pyroclas-
tics, plllow  basslts, with gray mi-

ctric intercalations and finally by
greywackes with blocks of amyvgda-
loidal baszlts and Upper Permian lime-
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Tzis part of the sequence

SLONES raciometric investigations however
is similer to the Triassic Karakaya mzy support the idea that some part
Formation originally described by of these wmetamorphics is related to
Bingdl et a1 (1973). Liassic sand- he Hercvnides. *
stones anc limestones unconform-- i
ably covered by Upper Cretaceous sed-
ilments. Iznik Metamorphics

The mstzmorphic basement 1in this
area 1is cuite similar to Pamukova This wunit covers the central part
bagsement. The Early Permian cover and of the Armutlu Peninsula (Sapanca-Iz-
the &age ¢I the granitie Intrusions nik belt) zné composed of three subun-
in NW Antclia (Cogulu, 1967, ca ites (Fig. 4).
300 mv-Pre U. Carboniferious) on one
hand striking stratigraphic Schist=Marbie Unit
similaritizs between Pamukova-Kadirler
and Istantul Carboniferious sequences The 'structurzlly lowermost part
T tme c-izmer hand may suggest & ol izzik Mestacoorphics consists of
distinctivs Hercynian event in the- sedstones, cong_omerates, siltstone,
region. Extensive metamorphic areas felcis tuff &end pyroclastics with
of NW An=zteliaz dis accounted to the dclomite zand bzsic- velcanic inter-
Cimmerian related Karakaya Complex. lzyvers.
Detailed mapping coupled by The middéle part of the sequence
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Fig 2— Structural and stratigraphic relationship of the units on Armutlu Peninsuiz.

IM: Iznik Metamorphies; PM: Pamukova Metamorphics; ag: Amphibolite - metavolcanic unit, granite;
sm: Schist-marble unit; mo: Metamorphic olistostrome; mv: Metavoleanic unit. '

R N S (I UNCONFORMITY ———

amphibolite

granite, locally mylonttsed

Metamorphics.

13 f Ir
1 | |
- / i recrystalised limestone, dolomite
£F=u oV A s gndstone, siote
== i corglomerate
C e [

marble
— ' 4 guartzite
3— (Generzized columnar section of Pamukova

is commonly composed of felsic wvol-
canics and wvolcanoclastics grading
up into purple-red-pinkcoloured mud-
stones and mnmicritic limestomnes.
uppermost part dis transitional
the underlying unlts and
of massive limestones with
terlayers. Dolomites
part are devoid of
varicoloured <wiicritic layers yield
pelagic ©bivalvia wvery similar
Daonellides which indicates to
Triassic age. Regional correlation
with Centrazl Pontides support this
data (F. Onder, oral commun., 1986),

O
cCOmprises
chert 4in-

the lower

fossils whereas

at

Metamorphic Olistostrome

this unit
and/or green

The basal part of
starts with conglomerates
siltstones upozn the cherty limestones
of schist-martle 'unit. The rest of
the sequence is represented by a thick
gseries of turbiditic sandstone, shale,

The

to
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Fig.4— Generzlized columnar section of Iznik Meta-

mOTpLics
felsgic prroclasties, cenglomerate,
Tu znd zrgillites comprising olis-

£F

tolithe cf marble, radiclarian mud-

cherts, amphi-

ic rocks, serpantinis-
andesites etc. The

ared and metamorphosed
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rzde greenschist facies. The
blocks  Thowever show separeted PT-
paths (hig> pressure geenshist faciles,
cmphibolizz facies) indicating dif-
feremt PT conditions prier to the
depositicz. This unit is dinterpreted
zs &2 Zfore-zrc assemblage, whoso exact
=ze Iz umsown. We suggest a tentative
Uoper Irizssiec-Early Mesozolc Interval
" oz ’__E'_':'"_tif‘_!.d
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rocks up to 250 m in thickness meta-
basalts and metadiabase with minor
sills of microgabbro and mafic brec-
cias are the common rocks types.

Non-Metamorphic Cover

Late Cretaceus sediments uncon-
formably overlie Pamukova and Iznik
Metamorphics respectively.

Kocakir and Acielma Limestones
with their limited outcrops directly
overlie Iznik Metamorphics and yield
Cenomanian—Conizacian fossils.

Bakacak Olistostrome covers extep-
sive areas to the north and south’
of the peninsula,at the northern part
of the arez this formation consists
of c¢lastics and neritic limestones,
whereas olistostromes and flyschioidal
rocks dominate to the south. Neritic
limestones, matrix of the olistostrome
and native pelagic limestone blocks
vield Maestrihtian-Earliest Paleocene
fossils. Olistostromal part of the
unit ceontzin limestone blocks of
Devonian, Jurassic and Early Cra-
taceys age. Ffurther blocks consist
of marble, grenite, metabasalt, ser-
pentinit =and amphibelite, Incebel
Flvsch of Pzleocene-Eccene age uncon-
foermably over

"
Iie the metamorphics
and Bzkacsak clistostrome respectively.
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This formation is composed of a ca
3000 m thick sequence of sandstone
-mudstone-marl- conglomerate inter-
calations. To the upper part of the

sequence andesitic tuffs and agglo-
merates dominate,which is in turn tran-

sitional to Lutetian Sarisu Volcanics

composed of andesites, basaltic
andesites and their pyroclastics.

Late Miocene and Pliocene
clastics resemble molassic
sedimentation locally effected by
neotectonic events.
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= edaE a3 On the road-cutting
we see Dbaszl amphibolites of Pamuk-

ova Metzmorpaics intruded by grani-
toices,

Metamorphism and subsequent shear-—-

ing has cestroyed the initial struc-
ture. Iz lescz altered parts a ghost
magmaetic texture 1s recognisable.

At the contact to granitoide sills
epicdotisztion and chloritisation are
comEon “eatures, Post metamorphic
overprint czused intensive milonit-
isation =nd recrystallisation of
chlorite+=lbit+pale green actinclite
+Ssericite parzllel to the new folia-
tion planes, '

T L&, . &C thHe north of Passglar
Village w= sec the upper part of Pa-
Nl 1 -

# -STE&morrnics presented on Fig,
4

—==5FOR 1.5 From the distance we
see the structural position of the
major urits. The southern branch of

North Amzcolian Fault running through

;s

Ceyve-Izni derression, Pamukova Meta-
morphics of the southern
Dogengav—>¥ekece belt underlying
soutnwarc tilted Upper Cretaceous
Bakacak Clistocstrome of the southern
basi=s =5 Iznik Metamorphics
overridiczz the olistostrome.
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