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The Geology Of iznik - Yenisehir (Bursa)
' Bilecik) Area*

iznik-Yeni§ehii‘ (Bursa)-Osmaneli (Bilecik) Yoresinin Jeolojisi

Osmaneli (

Simav BARGU™**

&% : Incolema Yoresi, Marmara Bolgesinde, Bursa Ilinz bagh Iznik ve Yenigehir
figeleri ile Bilecik Iline bagli Osmaneli Ilgesi dahilinde olup, fznik Goli‘nin K, SE
ve NE sunda yer alir ve yaklasik olarak 450 kme ik bir alan kapsar, Bu kesimde
cok yiiksek olmayan ve sahamn jeolojik yapisina uygun olan BW ve NT(.80E dog-
rultusundaki daglarim gidiglerini belirleyen Derbent-Avdan Dorugu bulunur, Bilgeda.
karstik gekiller, bazan fay dliziemini belirten sarp gevler ve heyelanlar kayda deger-
dir, Yer yer mermer ve travertende erime hunileri (dolinler) ve magaralar bulunur,

1./25.000 &igekli jeoloji haritasy yapilmig olan ydrede, ‘kaya stratigrafl birimle-
rinden formasyon ve iyelerin litolojl Szellikieri, kalimliklar ile zaman stratigrafi bi-
rimleri, genellegtirilmig stratigrafi kesitinde gosterilmigtir. Paleozoyikte Rejyonal
metamerfik kayalardan clusan Derekdy metamorfitleri ile Iznily LIzrmeri (Permiyen
tncesi), Sarmagsik formasyonu (Alt-Ust Permiyen), Yenigerefiye kiregtasm (Ust Per-
miyen); Mesozoyikte Vardankaya kirectagi (OrtaUst Jurestik), Karadin formagyo-
nu {Santoniyven-Kampaniyen) ve Nushetiye formagyonu (Kampaniyen-Maestrichtiyen);
Senozoyikite Yaghane kiregtam (Alt-Orta Paleosen), Aydogru formasyonu (Ust Pa-
leosan), Derbent formasyomi (Alt Eosen), Yenigehir formasyonu ve (;amhk kirectast
(Neojen-, Iznik formasyonu (Pleistosen?) ve aliivyon (Holosen) ayirt edilmigtir,
Bilgede, Orta-Ust Hosen yaginda oldugu dilgiiniilen Piroksen andezit ve bunu kesen
Ragzaltilk andezit, Dasit gibi volkan kayalar ile Lamprofir gibl damar kayasi yeral-
maktadir, Bunlarn Sedimanter kayalarla kontaktinda bazan Pyrometamorfik kaya-
far hulunmalctadir,

inceleme yéremizde, Kaledoniyen orojenezi ile Hersiniyen orojenezine alt Palatin,
Al? crojenezine ait Vorgosau (Austrik), Osmaneli, iznik?, Anadolu, Attik, Valak,
Pasadeniyen fazlaritun eikisi sonucunda olugan kivrimlar, faylar, eklemler ve yaprak.
lanmalar giriilir,

Bolgede, yapryl olugturmada etkin Kuzey Anadolu transform fayrmn bir deva-

mi olan iznik fay: (dogrultu atimh sag ybnlil) ve bu fayla ilgkili olarak birbirine
gire ters yénde geligen Derbent ve Tinazkaya Ters faylari ve baz1 diigey faylar bu-
lunur, :

Ayrica, bblgede Permiyen éncesi yash Derekdy metamorfitleriyle Iznik merme-
rinde ve diger kayalarda fay diizlemleri yanlarinda “milonit” olarak adlanan, Katalk-
lastik metamorfik kayalar bulunmaktadir.

Bu sahada miktarda ve gegitte zengin ekonomik mineraller oldugu kadar en-
diistriyel materyaller de bulunmalktadir.
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ABSTRACT: The investigation area, which is between the boundaries of Iznik
and Yenigehir districts within the territories of Bursa province and Osmanseli district
within the territories of Bilecik province, is situated in ¥, SE and NE of the Iznik
Lake of the Marmara Region, and covers an area of approximately 450 km2, In this
region, there liset he Derbent-Avdan Ridge, which shows the trend of the mountaing,
of moderate height and having a strike of BE-W and N70-80E, confirming of the geolo.
gical structure of the area. : ) ‘ ) ) '

It is important to note that there are karstic forms and high slopes and land
stides which signify the fault plane, ‘There are also dolines and caves in the traver-
tine and marble in some places,

In the area, of which a 1/25000 scaled geological map is prepared, the litholo-

gical characteristics of the formation and the members of the lithostratigraphical.

units, their thickness and the chronostratigraphical units, are demonstrated in gene-
ralized stratigraphic section, In the Paleozoic, the Derekdy metamorphites and Tznik
marble which are formed by regional metamorphic rocks (Pre-Permian), Sarmagik
formation (Lower-Upper Permian), Yenigerefiye limestone (Upper Permian); in the
Mesozoie, Yardankaya limestone (Middle-Upper Jurassic), Karadin formation (San-
tonlan-Campanian) and Nushetiye Formation (Campanian-Maestrichtian}; in the Se-
nozole, Yaghane limestone (Lower-Middle Paleocene), Aydogdu formation {(Upper
Paleccene), Derbent formation {Lower Hocene), Yenigehir formation and Camlik
limestone {(INeogene), Iznik formation (Pleistocene?) and alluvium {(Holocene) are
digtinguished, There are volcanic rocks such as pyroxene andesite, which is thought
to be Middle - Upper Eocene, and basaltic andesite and dacite cutting the pyroxene
andesite, and dyke rocks such as Lamprophyre, At the contacts of the above given
rocks with the sedimentary rocks, therc are pyrometamorphic rocks which are so-
metimes observed, ‘

In the Investigation area, with the effects of the Caledonian orogenesis, Palatl-
nian phase belonging on the Hercynian orogenesis and Vorgosau (Austrian), Osman-
eli, Iznik? Anatolian, Attican, Wallachian and Pasadenian phases of Alpine Oro-
genesis, folds, faults, joints and cleavages are observed,

In the area, there ia the iznik fault (right handed strike-slip fault)which is the
continuation of the North Anatolian transform fault and has an important effect on
the formation of the structure, and Derbent and Tinazkaya thrust faults which form

in the opposite direction to each other inrelation te Tznlk fault, and some vertical’

faults.

There is also cataclastic metamorphic rocks which are called “mylonites’™ in-

Pre-Permian aged Derekdy metamorphites and tznlk marble and in other rocks near

the fault planes.
The ares skows richness in the variety and quantity of the economic minerals

as well as industrial materials,

*  This is the summary of the Ph. D, thesis prepared by Simav BARGU under the authority of '

Prof, Dr, Mehmet AKARTUNA,

Simav BARGU tarafindan, Prof. Dr, Mehmet AKARTUNA yonetiminde hazilanmig doktora .

tezinin kisaltilmig geldidir.
#* Simav BARGU — 117, Yerbilimleri Fakiiltesi, Geoloji Mihendisligi béliimii, Vezneciler,

ISTANBUL / TURKEY,

ACKNOWLEDGEMENTS
I want to express that I am particularly
indebted to Prof. Dr. Mehmet AKARTUNA
for helping, guiding and directing wwe with
his valuable knowledge and experience and
his personal visit to my Investigation area,
for the preparation and the fulfiliment of

my research for my Ph. D. Degree,

My original and . evirriding gratitude is -

to my wife, GULCIN, for her continuous sup

192

ports and cooperation in all stages of the pre-
paration and the publishing of the thesis,

I want to express my acknowledgement
to Prof. Dr. Onder OZTUNALI, the Dean of
the Faculty of Eearth Sciences, and the mem-
bers of the Board of Directors of the Faculty
for the publication of my thesis.

And during the preparation of this thesis,
I am thankful to: Prof. Dr. Atife DIZER who
helped clarify most of the geological age prob-




lems by identifying Cretaceous, Paleocene and
Eocene microfossils, Dog. Dr. Tuncer GU-
VENG who identified Permian fossils, Dr. Ag-
kin BURSUK and Mualla SERDAROGLU who
identified fossils in Jurassic, Dog.  Dr. Erding
RIPMAN who helped clarify the problems re-
lated to voleanism, and Dog. Dr. Yiicel YIL-
MAZ, for solving metamorphic problems. I
am also appreciative of Dr. Ali Malik GOZU-
BOL for the taking of all microphotos, Ms,
Melek ONYIL for the drawings and Mr, Ala-
attin COKATAR for the prepation of the thin
sections and all others who helped me through
the preparations of the thesis,

INTRODUCTION

As most earth scientist know, the inves-
tigation area and its surrounding which is si-
tuated in the Anatolid tectonic belt, is an
area with concentrated problems. Some of
these proeblems have not been solved until the
present time, and some have been englihte-
ned by various speculations. The aim of this
investigation and research is to englihten
these problems as much as possible and app-
roach to the solutions by field and laboratory
. work,

Preparing a 1/25000 scaled detailed
‘geological map of the area for the first time,
explaining its stratigraphy and finding the
thickness of the related formations, their dis-
“tributions, facies, depositional environments,
relation between the lowest and highest la-
yers; identifying the wmetamorphis rocks,
explaining their origins, the type of meta-
morphism and conditions of pressure and
temperature, identifying the volcanic rocks
and their relations with themselves and with
.other side rocks, mapping the zones of hydrot-
hermal alterations and especially the areas
of caolinization, investigating the capacity of
mineralization and other industrial raw ma-
terials and especially, as some of the earth
scientists have hypothesized before, proving
with datas the existence of the iznik Fault
which passed from the south of Iznik Lake
and which effected the formation of the Ia-
ke; and in case of its formation, the type of
the fault and its relation with North Ana-

tolian fault, are problems which have mainiy
attracted our attention and have lead us for
g research in the above mentioned area.

The survey covers 1/25000 scaled topog-
raphis maps of Bursa based on Hy-a, H,-a,

Hye-by, sz."bz’ 50,

From the 1/25000 scaled geological map,
which has been done based on the stratig-
raphic rock units, the structural map of the
same scale together with the geological cross
sections are wmoquired; by using measured
stratigraphical sections, a “generalized stra-
tigraphic section” of the area is acquired; ro-
se diagrams related to the formations bet-
ween discordances and strikes and dips of
the joints, and contour diagrams by using
the polar equal distance projection net, and
from the results of these contour diagrams,
stereograms are prepared by using the equa~
toral equal distance projection net; and by
correlating these with themselves, with the
structural map and the geological cross sec-
tions, the structure of the investigation area
and the relation of the dominant side pressu-
res which make up the structure, are inves-
tigated.

The method of measurement of cross sec-
tions by the JACOB slide is applied while pre-
paring the measured stratigraphic sections
and making a practical, rapid and detailed
study in the investigation area.

~ Abundance diagrams are prepared in or-
der to determine the depositional environ-
ments, their conditions and facies of the Yar-
dankaya limestone (Middle -« Upper Jurassic)
and Yaghane limestone (Lower-Upper Pa-
leocene). :

The metamorphic rocks are named as ba-
sed on MIYASHIRO (1973), clastics from the
sedimentary rocks based on TRAVIS (1970),
limestones based on R.L. FOLK (1959), vol-
canic rocks and dyke rocks based on H. WIL-
LIAMS, F.J. TURNER, C.M. GILBERT (1955).

In the clastic sedimentary rocks, grain

- size identifications are made as baged on C.K.

WENTWORTH (1922); roundness based on
M.C. POWERS (1953); sorting and compa-
rison chart hor sorting classes based on F.J.
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PETTIJOHN, P.E. POTTER, R. SIEVER
-(1972) modified from R.L. FOLK (1968); the
ideal textural maturity spectrum based on
R.H. DOTT, Jr. (1964) modified from R.L.
"FOLK (1961); diagram for visnal estimation
of percentages of various components in rock
thin sections based on SHVETROV (1954),
and TERRY and CHILINGAR (1955); the
origin of quartz grains which are most fre-
quently found in these clastics based on P.D.
KRYNINE (1946 a); grain size and textu.
.ral maturity in carbonate sedimentary rocks
based on R.L. FOLK (1959).

_ The net arranged by myself for rose diag-
ram of joints and beds in relation to tecto-
nics; KAWRAISKI polar equal distance pro-
3ect10n net and 1/160 scale point counter for
the contour diagram; KAWRAISKI equatoral
’ equal distance projection net for the Stereog-
ram are used.

The investigation area, which is between

the boundaries of Iznik and Yenigehir dis-

_tricts within the territories of Bursa province
arid . Osmaneli district within the territories

of Bilecik province, is situated in E, SE and

NE of the iznik Lake of the Marmara Region,

“and .covers an area of approximately 450 km?
(Fig. 1). In this region, there lies the Der-

pent-Avdan Ridge, which shows the trend of

the mountains, of moderate height and ha-
ving a strike of E-W and NT70-80F, conflrmmg

to the geolog1cal structure of the area (Fig. 2).

It is 1mportamt to. note that . there are
karstic forms and high slopes and land slides
‘which signify the fault plane. There are also
dolines and caves in the travartine and marble
in some places,

The climatic ¢onditions of the region are
“tound by using the THORNTHWAITE met-
hod (C,B, sb’) by means of the avarages
-.camputed by Iznik and Yenigehir Metereolo-
- gical Stations. In this short terminology,
, accordmg to the humidity index, the symbols
~are: C, = dry subhumit, By’ = = secondary me-
.'so’r,hermal s= moderate summer water defi-
ciency. and moderate winter  water surplus,
. b’ = -maritime climate. The avarage yearly
Ctemperature ise 14,46C°, the yearly total mean
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SEXIL |- INCELEME ALANININ MEVKI HARITASI

Figure | _ Localion map of the investigotion grea .
precipitation is 50,51 cm, yearly total poten—

tial evapotranspiration is 78,54 cm and the
yearly total actual evaporbranspwamon is 41 58

“cm (Fig. 3and 4).

Generally thick soil is seen in the pla,ms
and thinner soil towards the -mountansous
regions. Besides the Mediterranean vegeta-
tion, there are forests developped . in -some
regions of the investigation area. .'

The 1/500000 and 1/100000 scaled maps
of the area were acguired by previous. works,
but these can only give a general demonstra-
‘tion. Thus, there arises large d1fferences bet
ween this survey and the previous ones.

The researchers who had worked in-the
investigation area are stated -in chronologi-
cal order as follows: P. de TCHIHATCHEFF
“(1867), K. Von FRITSCH (1882), A. PHIL-
LIPPSON (1918), W. PENCK (1918), E. CHA-
PUT (1936), V. STCHEPINSKY (1941 -1942),
E, ALTINLI (1965), M. AKARTUNA (1968),
. E. ALTINLI (1975a).




SEKIL 2..INCELEME ALANININ DORUK VE AKARSU AGI HARITASI

Figure 2 .. Orographic and hydrographic map.. of. the 'in_\fesﬁgaiion gred
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: 1977 ] - . ‘
‘METEOROLOJIK ELEMANLAR - AY L AR - Mentha : - "'#‘H&Ek’ﬁ
Meteorclogic élements ‘ = |3 lam | I T W | | V[ V] 78] TR I et
ORTALAMA SICAKLIK C° ) _ R
Weon tempergiure C° 1230116 (7,5 5.2 |7,2 |8,4 (12,7 [17,6 |22,0|23,4|23,8i 20,1 14,486
SICAKLIK iMDisl ' ) o  —
| Heot- index #91i368| 1,77 11,06 11,74 | 2,19 4,10|6,72 | 8,42/10,3510,62|8,22 | 64,68
DUZELTILMEMIS P.E. _ i _
Unadjusfed Pofe$n9ial avapote. 55|38 1.8 {14 1,8 | 2,2 (4,475 [10,0|11,3|11,7|9,0 | 69,90 )
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Storage = |1,75|G.65( 10 _ 0 | io |8,2113,91| — ~ =

GERGEK P.E. ‘ , . . o
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SEKIL. 2 - Figure.3




i_Z,N?K-VENiSEHiR YORESININ YAGIS ve POTANSIYEL
BUHARLASMA TERLEME ILGILERINI GUSTERIR GRAF
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STR:ATIGRAPHIC GREOLOGY

In the investigation area, there are Pre-
permian regional melamorphic rocks, Pa-
leozoic (Permian}, Mesozoic (Jurassic, Creta-
ceot’is), Cenozoic (Paleocene, Eocene, Neoge-
ne, Quaternary) aged sedimentary  rocks,
magmatic rocks younger than Focene, and
pyrometamorphic rocks and cataclastic me-
tamorphic rocks formed in relation to the
faults. - ' '

‘The borders of the formations and mem-
bers, their thickness and the symbols from the
rock.stratigraphic units are displayed in the
g-er;era.l_ized stratigraphic section (Fig. 5).

P ALEOZOTC

REGION‘A;L METAMORPHIC ROCKS

“In ‘the "investigation area, the Pre- Per-
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mian regional metamorphic rocks which ma-

ke the oldest bagement, being in low pressure

type green schist facies, are formed by Dere-
kby Metamorphites and Iznik Marble.

DEREKOY METAMORPHITES (Pzd)

The oubcrops belonging to this unit are
seen in the middle of our investigation area,
in the 8 and N of Iznik transform fault. The
basement of the Derekdy Metamorphites can
not be observed in the area. They are in gra-
ded contact and conformable with the iznik
Marble. Derekdy Metamorphites are found
unconformable with the overlapping sandsto-

. nes of Sarmagk formation (Lower-Upper Per-

mian).

The classification and nomenclature of
the metamorphic rocks are made according
to A. MIYASHIRO (1973). The rock groups
are identified taking the original composition
of the pre-metamorphism of the metamorphic
rocks into consideration. These rock groups
have been subdivided to subelasses according
to textural specifications. Within the meta-
morphic rock groups of the Derekdy Meta-
morphites, three members are also identified
according to the law of stratigraphical no-
menclature, The occasional repetition of these
rock groups together with the members cons-
titute Derekdy Metamorphites. These groups
are identified ms the following:

I. PELITIC METAMORFPHIC ROCKS (ME-
TAPELITES)
A. Metasedimentites
1. Metasandstones

a)! Metaarenites
) Metawackes
92, Metasgiltstones.

3. Metaclaystones
4, Metacherts

Slatephyllites
Phyllites
Schists

1. qua.rt-s-fSericit'e, schist

oo




[ZNIK - YENISEHIR (BURSH) DSMFINELI BILECIK

GENERALIZED

YORESININ GENELLEST|R!LMIS 'STRATIGRAFT KESIT

1ZN1K - YENISEHIR {BURSA} - QSMANELI (BILECIK] AREA
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SEKIL-5
Figure 5

EEETASSEAL AL L S T . b s

2. Quartz_-Muscovite schist
3. Muscovite-Quartzschist

II. METAMORPHIC ROCKS DERIVED
FROM CALCEROUS SEDIMENTS
Marble

III. BASIC METAMORPHIC ROCKS (ME-
TABASITES)

Slates
Slate-phyllites
Phyllites
Schists

Dawk

1. BEpidote schist
2. Chlorite schist

Within the above stated rock groups,
the following members are seen;

MARBLE MEMBER (Pzdm) |
GRAPHITE SCHIST MEMBER (Pzdg)
IRON SCHIST MEMBER (Pzdd) -

Pelitic Metamrophic rocks contain abun-
dant AL,O, and K,0. The shistosity is signi-
ficant when there is abundant mica and fine
minerals. The increase in the pressure and
temperature effect the new mineral reactions.
The most abundant minerals are muscovite
and chlorite. As it is in all metapelites, they
are together with quartz.

The metamorphic rocks derived from
calcerous sediments are seen in the form of
marble. If the CaCo, percentage is high in
the limestone which is the original rock, then
pure marble is formed. If it contains Si0,
clayey materials and rock fragments, then
micaceous marble is formed, and thus, it ma-
kes the schistosity more significant.

‘The term ‘metabasites’ is offered by
HACKMAN (1907) and is applied by MIVAS-
HIRO (1973). These metabasites which are
rich with Mg0, Fe0, Ca0 and ALO,, contain
minerals as epidotes, chlorites and actinoli-
tes, muscovites and biotites. These characte-
rize the green schist facies having low tem-
perature. '

There are formations of mineral assembla-
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ges as muscovite _ chlorite in the slate - phyll-
tes and ‘schist of metapelites; epidote-chio-
rite-muscovite in the slate-phyllite, phyllite
and schists of the metabasites; epidote-chio-
rite-actinclite and epidote-calcite-actinelite in
the schists of metabasites; and epidote-chio-
rite-caleite in some of the marbles, all he-
longing to Derekty Metamorphites. According
to the above mentioned mineral assemblages,
it is understood that the Derekdy Meta-
morphites are formed in the low pressure
type green schist facies.

In the orogenic belts, the sedimentary
deposits together with the basaltic volcanites
in between them have gone through meta-
morphism. Because of this reason, it is un-
der possibility to observe the same mineral
assemblages in the metasedimentites and the
metabasites recrystallized under the same
temperature and pressure.

1ZNIiK MARBLE (Pzi)

Outerops of the Iznik marble generally
lies in the NE of the investigation area. It is
graded contact and conformable with the De-
rekdy metamorphites. There is ho sedimen-
tary rock overlying the Iznik marble in the
‘investigation mrea. The Derekily Metamorphi-
tes lying bleow are overlapped by the Lower-
Upper Permian aged Sarmagik formation and
are unconformable with them.

~ According to the geological cross sections,
its approximate thickness is 500 m. It is grey
‘or grey-white at the bottom and its crystals
are large enough to be seen through the mie-
roscope, has schistosity in general. Whereas
on the levels close to the top, it is yellow-
white or white in color and has smaller crys-
tals, At the bottom, the calcite crystals in
the marble are elongated grancblastics whe-
reas at the top they are polygonal granoblas-
ties. The rock is breskable and hard from top
to bottom. The marble has the capacity of
dividing parallel to the schistosity and the
joint planes. The granoblastic calcite crystals
become enlarged with the arising tempera-
ture, Crystallization develops together with
the deformation and then is effected by the
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tectonical movements during regional meta-
morphism.

In some levels of the marble stylolites
are observed as parallel fo the plane of elon-
gation of oriented calcite crystals in relation
with pressure. There are dolines and caves
in the marble in some places. ‘The following
aspects in the calcite crystals of the Iznik
matble are identified: 1) elongation, 2) fol-
ding, 3) deformation lamellea, 4) deformation
twinning, 5} reorganization of crystal struc-
ture.

Because of formation of the marbles of
the investigation area under conditions of low
P-T (pressure - temperature) the mineral as
wollasbonite which is seen in high tempera-
ture conditions, could not be observed. The
marble is a product of the low pressure type
green schist facies the regional metamor-
phism.

In the investigafion area and its surroun-
dings on this formation or on the units which
are thought to be continuing this formation,
the chronological order of the aunthors who
have studied are as follows:

A. PENCK (1918), E. CHAPUT (1938), E.
ALTINLI (1943), I. KETIN (1946, 1947) H.
PAMIR . F. BAYRAL (1947), M. BLU-
MENTHAL (1948), I. KETIN (1951), M.
AKARTUNA (1953), I. KETIN (1955), 8.
ABDUSSELAMOGLU (1959), M. AKARTUNA
(1962a, 1962b) E. ALTINLI (1965), E. COGU-
LU- M. BLALOYE- R. CHESSEX (1965), M.
AKARTUNA (1968), E. IZDAR (1989), E.
BASARIR (1970), BE. BINGOL (1971), O. DO-
RA (1972), C. DEMIRROL (1973), O. OZ
TUNALT (1973), E. ALTINLI (1975).

In the investigation area, Lower-Upper
Permian aged fossiliferrous Sarmagk Forma-
tion is discordant on the metamorphites. On
the other hand, because of the fact of unme-
tamorphised Middle Carboniferous  (Bash-
kinan) limestone blocks being as olistolites
in Nushetiye Formation aged Upper Creta-
ceous, we thing that these blocks which are
not autochthonous in the area are carried
from the near surroundings and hbelieve the




age of metamorphism as being Pre-Middle

Carboniferous. Authors such as I. KeTIN
(1951), E. COGULU (1965), M. AKARTUNA
(1968), E. BINGOL (1971) and C. DEMIR-
KOL agree with this concept with their
research areas.

S. ABDUSSELAMOGLU (1959) who - re-
searched in areas close to this one, identified
the age of crystallen rocks as being Pre-De-
vonian and taking these data into considera-
tion ve accept that the age of Iznik Marble
and Derekéy Metamorphites is Pre-Devonian,
M. BLUMENTHAL (1948) and M. ARARTU-
NA (1962a), agree with this concept accor-
ding to the research made in their areas.

PERMIAN

LOWER - UPPER PERMIAN
SARMASIK FORMATION (Ps)

This is the oldest sedimentary rock which
lies with a length of 30 km in E-W direction
and width of 0,5-2 km in N-S direction, in a
nearly rectangular shape and continues out-
side of the investigation -area in the E. This
formation is formed by grey, yellow-grey
sandstones which cover .the metamorphic
rock particles and the Sarisu limestone mem-
ber which is found within these sandstones
in the shape of wedge, lense and beds. Be-
cause of overfolding of the unit, measured
stratigraphical sections could not he obtained.
According to the geological cross sections, its
maximum, thickness is measured as 1000 m.
In the sandstones, there are lithologies
such ag feldispathic quartz arenite (arko-
se), feldispathic (gquartz) . arenite, feldis-
pathic quartz wacke, feldispathic. (quartz).
wacke, wacke pebbled feldispathic quartz
arenite, metaquartzite pebbled feldispathic
guartz arenite carbonate cemented quartz
arenite; in the limestone beds and lenses
which are situated in the sandstones and in
the limestones which belong to Sarisu limes-
tone member, there are crystallized micrite,
crystallized biomicrite, crystallized {fossilife-
rous micrite, algal biomicrudite, algal biomic-
rifé. The age of this formation is Lower. Up-
per Permian which is determined according
to carbonate sandstones. situated in the upper

layers and Fusulinidae and Algae which are
discriminated in the Sarisu limestone mem-
ber and the limestone layers of the formation.
Within the cement of sandstones of Sarma-
sik Formation, the below given fossils which
are aged Artinskian (P,?) (Lower Permian)-
Mourgapien (P*,,) (Upper Permian) are
identified: _

Foraminifera Neoschwagerina sp.
Afghanella sp..
Climacamrmina sp.
Schwagerinidae

Algad ' Ungdarella sp. .

Within the Sarisu Limestone member of
Ssrmastk Formation the below given fossils
which are aged Lower-Upper Permia are iden-
tified: ' :

Foraminifera Glomospira sp.

Hemigordius sp.
Agathammina sp.
Pachyphloia sp.
Nankinella sp.
Neoschwagerina sp.
Afghanella sp.
Pseudovérmiporelia sp.
Gymnocodium sp.
Dasycladaceae

Algae

The sequence is formed generally in shal-
low waters, and in a condition which is rat-
her active but sometimes steady.

V. STCHEPINSKY (1942) and M. AKAR-
TUNA (1988) have worked in areas close to
the investigation area in similar units. This
unit is misevaluated by STCHEPINSKY
(1942) and was believed to have an age of
Devonian, however the age of the Sarmagk
Formation is Lower - Upper Permian.

UPPER PERMIAN
YEN! SEREFIYE LIMESTONE (Py)

In the investigation area Yenigerefiye
limestone displays an outcrop in the form a
belt with a width of 1 km generally lying in
E-W direction, It lies as graded contact and
conformable with the sandstones of -Sarma-
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gik formation. It is formed by grey-black and
grey colored sandy and silty limestone at the
lower part and rather grey and white colo-
red homogenous limestone at the upper la-
yers. According to the measured stratigraphic
section, its thickness is 110 m. In these Ii-
mestones, there are lithology types such as
crystallized fossiliferous micrite, crystallized
biomicrite, fossiliferous sparite, crystallized
algal biomicrite, sparite, sandy bhiomicrospar-
rudite, silty biomicrosparite, silty biomicros-
parrudite silty biomicrudite, biosparite, bios-
parrudite, intrabiosparite, fossiliferous spari-
te, biomicrite, biomicrudite. It contains a lot
of Fusulinidae and Algae and the age is Up-
per Permian due to these factors. According
to these lithologies and the fossils they cover,
it is understood that the depositional envi-
ronment is generally active mnd still shallow
water and sometimes deep and still water.

The fossils which are aged Upper Permian

(Mourgapien P4, - Pamirien P®) are
identified as follows:

Globivalvulina vonderschmitti REICHEL
Globivalvulina sp.

Schubertella sphaerica SULEJMANOV
Nankinella haymanensis (CIRY)
Nankinella sp.

Verbeekina verbeekil (GEINITZ)
Neoschwagering craticulifera
(SCHWAGER)

Neoschwagerina sp.
Hemigordius sp.
Hemigordiopsis sp.
Eotuberitina sp.
Neotuberitina sp.
Glomospira sp.
Glomospirella sp.
Pachyphioia sp..
Frondicularia sp.
Parafusulina sp.
Schwagerina sp.
Schwagerininae
Agatharmiming sp.
Kahlerina sp.
Nodosaria sp.
Tetrataksis sp.
Boultonia sp. -
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Afghanella sp.

- Geinitzina sp.
Endothyra sp.
‘Paleotextularia sp.
Reichelina sp.
Rauserella sp.
Sphaerulina sp.
‘Climacammina sp.
Yangchienia sp.
Pseudofusulina sp.
Praesumatrina sp.
Cerdioformis sp.
Cribrogenerina sp.
Fusiella sp.
Polydiexoidina sp.
Dunbarula sp.
Ostracoda :
Coralla (Tetracoralla)
Brachiopoda
Crinoidea

- Grastropoda:
Bryozoa

Mizzia cornuta KOCHANSKY ve HERAK
Mizzia minuta JOHNSON ve DORR
Mizzia velebitana REZAK
Mizzia yabei KARPINSKY
Mizzia sp.

Stromatolite

Ungdarella sp.
Paleonubecularia sp.
Pseudoepimastopora, sp.
Gymnocodium sp.
Girvanella sp.
Dasycladacene

Tubiphytes sp.
Anthracoporella sp.
Petschoria sp.
Pseudovermiporella sp.
Velebitella sp.
Permocalculus sp.
Diplopora sp.

Komia sp.

Macroporella sp.
Cuneiphycus sp.
Pseudonumiporelia sp.

In the investigation area and its surroun-
dings on this formation or on the units which
are thought to be continuing fthis formation,




the chronological order of the authors who
have studied are as follows:

E. CHAPUT (1936), V. STCHEPINSKY
(1942), 8. ERK (1942), S. ABDUSSELAM.
OGLU (1959), E. ALTINLI (1965), O. EROS-
KAY (1965), M. AKARTUNA (1968), E. AL-
TINLI (1975a). _

“Most of the above given authors accept
the presence of Permian aged limestones.
According to the results of our research, the
similarity of the stratigraphical and litholo-
gical relations of the limestone unit aged
Upper Permian in our investigation area to
the research areas of 8. ERK M. AKARTU-
NA and O. EROSKAY is observed and +it is
understood that our concept agrees with their
ideas.

There is no determination of a formation
belonging to Triassic and Liassic in the in-
vestigation area. '

MBS OZOTC
JURASSIC

. MIDDLE - UPPER JURASSIC
YARDANKAYA LIMESTONE (Jy) -

This unit which lies generally in the E
of investigation area, has angular unconfor-
mity on the Upper Permian aged Yenigerefiye
limestone and consists of white, cream-white
limestone. The typical location is at Yardan-
kaya. This location is used in the formation
nomenclature. According fo the measured
stratigraphic section which is obtained from
Yardankaya, its thickness is 218 m and the
Bajocian- Bathonian, Callovian, Callovian-
Oxfordian, Lucitanian-Kimmeridgian, Port-
landian (Lower, Middle-Upper) stages which
belong to Middle-Upper Jurassic, because of
Trocholinidae, Tintinnidae and other fossils.

In the sequence, the follow ing levels
with their fossil content and the characteri-
zing ages are identified from bottom to the
top:

a) Dogger (Bajocian - Bathonian), thick-

ness 77T m
Profopeneroplis striata WEYNSCHENK

Trocholina conica SCHLUMBERGER
Bryoczoa - .
Thaumatoporella - parvovesiculifera
(RAINERI)
Paleodasycladus  sp.
group)
Dasycladaceae
Solencporaceae

b) Callovian (Malm start), thickness 7 m
Girvanella sp.

Actinostromatophora sp.
Verneuillinidae
Textulariidae _

¢) Callovian . Oxfordian (Lower Malm,
thickness 11 m
Trocholina sp. (alpina group)
Trocholing sp.

Lithocodium sp.
Girvanella sp.
Valvulinidae
Verneuillinidae
Myxophyte colonies

d) Lucitanien-Kimmeridgian (Middle
Malm), thickness 19,5 m.

Cladorapsis mirabilis FELIX
Cayeuxia sp.

Valvulinidae

Verneuillinidage

e) Portlandian (Upper Malm), thickness
103,5 m o
This level-is divided to 3 substages:

e,) Lower Portlandian, thickness 15,56 m.
Trocholina alpina (LEUPOLD)
Protopenoroplis striata
WEYNSCHENK
Lenticulina sp.

Actinostromatophora sp.

e,)' Portlandian, thickness 53,5 m
Trocholina alpina (LEUPOLD)
Lenticulina sp.

Ophtalmidium sp.
Protoglobigerina sp.
Lithocodium sp.
Actinostromatophora sp.
Small Clypenid
e,) Middle-Upper Portlandian, thickness
- 34,5 m.

(mediterraneus

Calpionelia sp. (alpina group)
Cpreina Jurassica FAVRE
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- According to the fossils taken from all
levels, the age of this unit is DOGGER (Ba-
jocian-Bathonian).- MALM (Upper Portlan-
dla.n)

In general there is no o*bservatmn of ter-
rigenous components in the portion which
lies outside of the 130-137th meter of the
stratigraphical height. This fact shows that
during deposition, there is no derivation of
continental material to the depositional en-
vironment. This formation .consists of litho-
logy types as oolitic intrapelsparite, pelintras-
parite, intrabiopelsparite, intrabiopelmicros-
parite, biopelsparite, intrapelsparite, pelintra-
oosparite, cosparite, intraposparite, intrapel-
microsparite, pelmicrosparite, algal intraspa-
rite, Algal biosparite Algal oosparite, fossili-
ferous oosparite, intrabiosparite pelsparite,
pelinfrabiosparite, biomicrite.  Tintinnidae
bearing biomicrite, sparry micrite, sparry pel-
micrite, sparry biomicrite, sparry fossiliferous
micrite, and sandy intrabiomicrite, The abun-
dance dla,orram related to the components of
the limestones in the measured stratigraphic
section is prepared and by using the deposi-
tional environment and the graded amount
of energy in this environment with the facies
of the sequence is explained, According to
this explanation, there are first middle, then
high and again middle degree energetic en-
vironments in which there are strong and
weak pericds  formed. According to the
lithologies within and out of the section, all
of the formation has formed in generally ac-
tive and still shallow water and sometimes
in deep still water.

In the investigation area and its surroun-
dings on this formation of on the units which
are thought to be continuing this formation,
the chronological order of the authors who
have studied are as follows:

W. PENCK (1918), E. CHAPUT (1936),
E. ALTINNLI (1943), S. ERK (1942), S. AB.
DUSSELAMOGLY (1959), E. ALTINLI (1965),
O. EROSKAY (1965), M. AKARTUNA (1968),
E. ALTINLI - C. YETIS (1972), V. TOKER
(1973), E. ALTINLI (1975a).

According to the above -explanations,
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most of the -authors have identified the age
of this formation as being Middle-Upper Ju-
rassic. ' We. support this concept by our data
from ‘this research. However,. despite our be-
lief of Upper Jurassic being in unconformity
wnth the overlapping Upper Cretacecus, . E.
ALTINLI (1975a) suggests that there is an
angular unconformity between Upper. Juras-
sic (Bilecik Limestone) and Lower Cretaceous
(Sogukcam  Limestone) and -S. ABDUSSE-
LAMOGLU (1959) suggested that Upper Ju-
rassic is in graded contact- with the Lower
Cretaceous. _ ¥

“In the investigation area, strad:igr'aphi-
cally, although Lower Crétaceous does not . lie
over Upper Jurassic, because of the fact that
there are limestones representing Upper Ju-
ragsic-Lower ~Cretaceous. graded. contact. as
olistolites in the Upper Cretaceous. clastic se-
diments, and as S. ABDUSSE’LAMOGLU has
suggested, we understand that there is a con-
tinuity of the sea in Upper Jurassic and Lo-
wer Cretaceous and no unecmformmy between
them. -

R

CRETACEOUS
The Tower Cretacecus which is not au-
tochthonous in the investigation area, is
found in forms of olistolites in the formations
of Upper Cretaeeous, - TR

UPPER CRETACEOUS

- “Upper Cretateous is represented Ly San:
tonian-Campanian aged Karadin -Formation
at the bottom and Campanian-Maestrichtian
aged Nushetiye Formation lying over it which
is vertical and in lateral graded contact and
conformable with the Karadin ' Formation.
KARADIN FORMATION

(Sant_pnianiqamQ
panian) (Kk) '

Thig unit lies in the form of 2 belts one
with a width of 0,52 km between Kaynarca
and Karadin villages, and the second having
a width of 0,2-1 km in the 8 of Iznik “Meke-
ce highway, in the N of the investigation area.
Karadin formation is shown as angular un-
conformable with the Middle-Upper Jurassic
aged Yardankaya limestone on the generali-



zed stratigraphic section, there is no direct
contact seen on the map. This formation, ge-
nerally being angular unconformable on De-
rektéy metamorphites (Pre. Permian) and so-
metimes on sandstones of Sarmagik formation
(Lower - Upper Permian), consists of grey,
yellow grey, white grey, pink white, grey,
dark green grey, olive, red, dark red conglo-
merate, pebbly sandstone, sandstone, siltsto-
ne, clayey siltstone, claystone shale, marn,
radiolarite, radiolarian marn, radiolarian li-
mestone, clayey limestone and limestone al-
ternation and Upper Jurassic-Lower Creta-
ceous, Middle -Upper Jurassic aged limestone
blocks existing in the form of olistolite. Furt-
hermore, there is spilitic diabase (variolitic
diabase) which is generated by the under
marine volcanism but coult not be plotted on
the map because of their smallness in size.
The Karadin formation, the age of which is
identified as Santonian - Campanian due to
the Globotruncanas has been measured to
have a thickness of 750 m according to the
geological cross sections, The formation, ac-
cording to the lithologies and. the fossils it
covers, is formed in an alternating shallow
and deep water. Spilitic diabase and radiola-
rites are the most important proofs signifying
the presence of deep water. There is the Nus-
hetiye formation formed as having generally
vertical and sometimes lateral graded contact
and conformity on this particular formation.
The boundary is- sometimes unclear.

In the lithologies belonging to Karadin
Formation, the following- fossﬂs have been
identified:

Globotruncana coronata BOLLI

- Globotruncana tapparenti BROTZEN

Globotruncana sp. (group lapparentl)

Nodosaria sp. .

Lagena sp.

Heterostegina sp.

Rotaliidae

Textulariidae

Radiolaria sp.

Ostracoda

Mollusca test fragments

According to these fossils the age is San-
tonian. Campanian,

~.In the investigation area and ifs surroun-
dings on this formation or on the units which
are thought to be continuing this formation,
the chronological order of the wuthors who
have studied are as follows: '

E. ALTINLI (1943), F. BAYKAL (1943b),

M. BLUMENTHAL (1948), E. ALTINLI
(1951), F. BAYKAL  (1954), M. TOKAY
(1954), 8. ABDUSSELAMOGLU (1959), M.

AKARTUNA (1962a), E. ALTINLI (1965), O.
EROSKAY (1965), M. AKARTUNA | (1968),
B, ALTINLI - C. YE’I‘IS (1972), E. ALTINLI
{(1975a).

E. ALTINLI (1943 1965, 1975a), F. BAY-
KAL (1943b, 1954) M. BLUMENTHAL
(1948), M. TOKAY (1954}, 8. ABDUSSELAM-
OGLU (1959) have identified the correspon-
ding units to the Santonian-Campanian aged
Karadin Formation identified by us, to be in
the limits of Upper Cretacecus or Cenonian.

The conditions of the graded contact and
conformability of Santenian-Campanian aged
Karadin Formation and Campahian-Maes-
trichtian aged Nushetiye Formation proved
by us agrees with the research areas of F.
BAYKAL (1943b), E. ALTINLI (1951), M.
TOKAY (1954), S. ABDUSSELAMOGLU
(1959), M., ARARTUNA (1962a, 1968), O
EROSKAY (1985), E. ALTINLI - C. YETIS
(1972)".

The ages of both of the formations al-
most completely agree with the ages of the
units that these authors have identified in
their investigation areas.

NUSHETIYE FORMATION (Campanian -
Maestrichtian) (Kn)

This unit which is in the form of two
belts with a width of 3-4 km and length of
28-30 km in the N and S of Permian and Ju-
ragsic deposits located in the middle of the
investigation area, continues outside of the
area as well. Nushetiye formation has verti-
cal and lateral graded contact and confor-
mity with the Karadin Formation lying be-
low. The boundary is sometimes unclear and
over it, there is the Lower-Middle Paleocene
aged Yaghane Limestone which has graded
contact and conformity, -
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According to the measured stratigraphic
section, the thickness of Nushetiye formation
is 1100 m.

Nushetiye formation is formed by green
grey, red grey, blue grey and grey colored
sandstone (lithic arenite, quartz arenite) and
claystone interbedded thick conglomerate le-
vel at the bottom sandstone interbedded shale
and claystone alternation, clayey limestone,
marl, mudstone, conglomerate, sandstone and
carbonate sandstone alternation, sandstone
(lithic wacke, quartz wacke) calcerous sands-
tone and lmestone interbedded calcerous
sandstone with Orbitoides and Siderolites on
the upper level. There are volcanic tuff, aglo-
merate and volcano clastics in some places of
the layers close to the bottom of the for-
mation, Alsc within this sequence, there are
three limestone members distinguished in the

Lower levels Middle-Upper levels apd Upper

levels. The lithologies have from time to time
lateral contact with each other.

The following fossils are identified wit-
hin the Nushetiye Formation:

Praeglobotruncana. sp.

Globotruncana coronata BOLLI
Globotruncana lapparenti BROTZEN
Globotruncana, cf. lapparenti BROTZEN
Globotruncana subcircumnodifer GAN-
POLFI

Globotruncana sp. (group stuartiformis)
Globotruncana sp. (group linneiana) -
Globotruncana sp. (group bulloides)
Glcbotruncana sp. (group elevata)
-Globotruncana sp. :
Globotruncanidae
Orbitoides apiculatus SCHLUMBERGER
Orbitoides spiculatus gruenbachensis
PAPP
Orbitoides sp.
Siderolites calmtropmdes LAMARCK
Siderolites sp.
Heterohelix sp.
Calcarata sp.
Quingueloculina sp.
Miliola: sp.
~ Miliolidae
Rugoglobigerina sp.
Hedbergella sp.
Pseudotextularia sp.
Textularia sp.
Textulariidae
Rotalia sp.
Rotaliidae
Valvulina sp.
Bolivina sp.
Lockhartia sp.
Marssonella sp.
Arnaudiella? sp.
Fisscelphidium sp.
Ammodiscus sp.
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Globotruncansa
Globotruncana
Globotruncana
Globolruncana
Gilobotruncana
Globotruncana
Globotruncana
Globotruncana
Globotruncana
Globotruncana
Globhotruncana
Globotruncana

Globotruncana

Globotruncana
Globotruncana
Globotruncana
Globotruncana
Globotruncana
Globotruncana,

arca. (CUSHMAN)

cf. arca (CUSHMAN)
fornicata PLUMMER
cf. gansseri BOLLI
ef. ventricosa WHITE
bulloides VOGLER

ci. bulloides VOGLER
elevata (BROTZEN)
stuarti (DE LAPP.)

cf. stuarti (DE LAPP.)'
contusa (CUSHMAN)
cf. linneiana (D'ORB.)
cf. conica WHITE

sp. (group arca)

sp. (group lapparenti)
sp. (group fornicata) '
sp. (group stuarti)

sp. (group contusa)

'sp. (group tricarinata)

Robulus sp.

Gublerina sp.

Dorothia sp.

Stensioina? sp.

Bryozoa

Annelid section

Echinid plate section
Echinoidea spine section
Exogyra aff. owervegi BUCH
Exogyra conica SOWERBY
Exogyra sp. '
Gryphaea sp.

Alectryonia sp.
Inoceramus sp.

Ostrea, sp.

Janira sp.

Pelecypoda test fragments '
Ostracoda

Melobesia sp.




According to these fossils, the age of the
unit is Campanian-Maestrichtian.

We will -go through the three limestone
members which was identified with in the
Nushetiye Formation seperately:

1. LIMESTONE MEMBER (Knk,)

This limestone member is yellow white,
pink-white, white colored, jointed and me-
dium-thick bedded. It is in the form of a lens,
sometimes wedge and somtimes beds in the
layers belonging to Nushetiye Formation, es-
pecially in levels close to the bottom. Its
thickness is almost upto 200 m. It consists
of lithologies such as limestone, sandy limes-
tone, clayey limestone and carbonate sands-
tone.

The following fossils within the unit are
identified; Textularia sp. Textulariidae, Fo-
raminifera, Radiolaria sp., Hexacoralla, Ost-
racoda, Echinoidea plate,” Echinoidea spine.

The unit is formed in generally shallow
and active, rarely shallow and inactive and
sometimes deep waters, according to the lit-
hologies and fossils.

2. LIMESTONE MEMBER (Knk,)

This limestone member which islocated
in middie and upper but mostly upper levels
of the Nushetiye Formation, is medium-thick
calcite veined, fossiliferous and marinal.

According to the measured stratigraphic
section, its thickness is 3025 m, And 1t is
generally formed by micritic stones. The fol-
lowing fossils are identified within the litho-
logies: Radiolaria sp. Sponge spicules, Ostra-
coda test fragments. Radiclarias resemble the
Upper Crefaceous forms. Furthermore, be-
cause of the location of this unit in the fossi-
liferous Upper Cretaceous formation in a
normal stratigraphic form, it should belong
to Upper Cretaceous. The unit, according to
the lithologies and fossils, has been formed
in a generally deep inactive water and sel-
domly in a shallower portion of if.

3. LIMESTONE MEMBER (Knk,)

This unit which represents the upper le-

vels of the Nushetiye formation, is generally
in the form of lens, sometimes in the form of
wedge and sometimes a bed. It also shows as
independent outcrops on the Santonian-Cam-
panian aged Karadin Formation and Derekdy
Metamorphites in the N of our investigation
area. The thickness varies, Measured stratig-

- raphical sections could not be obtained. Ac-

cording to the geological sections, the thick-
ness is 75-100 m. It is generally grey, white
grey colored medium-thick bedded, jointed,
irregular broken, calcite veined, bentonic fos-
siliferous, and marinal. The sequence con-
sists of limestone, clayey limestone, sandy li-
mestone, pebbled sandy limestone, pebbled
limestone and carbonate sandstone. At the
bottom of the limestone, sometimes a breccia
texture is observed.

The following fossils are identified with
this unit: Siderolites caleitropoides LAMARK,
sidorolites sp. Orbitoides medius D’ARCHIAS,
Orbitoides sp. (apiculatus group), ~Orbi-
toides sp., Mardsonella sp., Nodosaria sp.,
Heterostegina sp., Lagena sp., Lagenidae,
Rotaliidae, Miliolidae, Miscellenidae, Penerop-
lidae, Bryozoa, Ostracoda, Mollusca test frag-
ments, Echinoides spine, Lithothamnium sp.,
Melobesia sp., Halimeda sp., Dasycladacea,
Algae. According to these fossils, the age is
Upper Maestrichtian. And the unit is formed
in a generally shallow and active, rarely inac-
tive waters, according to the lithologies and
the fossils.

The sandstone infercalated shale, . clay-
stone and mudstone levels which are above
conglomerate, a product of the shallow wa-
ters in the bottomn of the Nushetiye Forma-
tion, is in the flysch facies has slump struc-
ture and turbidithic formations. Also traces
of organism movements and organizm are
observed.

According to all of this data, the litho-
logies which make up the Nushetiye Forma-
tion together with the three limestone mem-
bers and the fossils they contain, show that
the sea becomes shallow and -deep conti-
nuously and submarine slumps and the tur-
bidithic currents are effective. The presence
of olistolites in this formation proves the
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effects of the gravity sliding in the deposi-
t10na1 environment. However, Nushetiye For-
ma,tlon is formed in o generally shallow wa-
ter, in a mostly active and rarely inactive pe-
riod; and in some places in a deep water, ge-
nerally 1nact1ve and sometimes in less cur-
renty period, 4

Within the Karadin and Nushetiye for-
mations, there are the limestone blocks aged
Middle Carboniferous (Bashkirian}, Upper
Permian, Middle-Upper Jurassic and Upper
Jurassic-Lower Cretaceous in forms of olisto-
lite having lengths for several hundred me-
ters and generally lying very close to each
other but sometimes lying apart{, which are
formed by gravity. sliding - and/or tectonic
events in the Upper Cretaceous sedimentary
basin.,

“The following fossils which are in the
form of olistolite are identified as a result of
microscopic analysis in the different colored
and aged Hmestones in the Nushetiye Forma-
tion:

In the black colored Middle Cé.nboniferous
(Bashkirian) aged limestones;

Pseudostaffella antiqua (DUT‘KEVIC)
Fostaffella sp.

Pseudoendothyra sp. .
“Palaeotextularia sp.

Samarella sp.

Petschoria sp.

In the grey-white grey colored -Upper
Permain aged Hmestones;

Neoschwagerina sp.
Verbeekina sp.
Parafusulina sp.
Dunbarula sp.

"~ Kahlerina sp.
Sphaerulina sp.
‘Afghanelia sp. -
Praesumatrina sp,
Mizzia velebitana REZAK
Petschoria sp. :
Permocalculus sp.

In the white colored, ‘Middle - Upper
Jurassic and Upper Jurassw-Lower Cret*aceous
aged limestones: :
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Protopenoroplis trochangulata
SEPTFONTAINE .- : ' "
Protopenoroplis striata WEYNSCHENK
Trocholina a,lpma (LEUPOLD)
Trocholina sp.

‘Trocholing sp. (group alplna)
Trocholina elongata (LEUPOLD)
Trocholina innominata BONET
Trocholina sp. (group elongata)
Neotrocholina sp.

Calpionelia elliptica CADISCH

_ Calpionella, undelloides COLOM

Calpionella alpina LORENZ
Calpionella sp. (group alpina)
Calpionella sp.

Calpionellites darderi (COLOM)
Calpionellites neocomiensis COLOM
Calpionellites sp.

Tintinnopsella longa (COLOM)

Fintinnopsella carpathica,- (MURG -

FILIP.)

Tintinnopsella batallen OOLOM
Amphorellina sp.

Remanieila cadlschlana (COLOM)
Crassicollaria sp.

Crassicollaria, parvula REMANE
Radiolaria sp.

Dorothia. sp.

Reophax sp.

Paalzowella sp.

Spirillina sp.

- Lenticulina sp.

Glomospira,
Glomospirells sp.
Pseudocyclammina sp. -
Nodosaria sp.”
Nodosariinae

Rotaliidas

; Miliolidae
- Textulariidae

Verneuilinidae = .
Ophthalmidium sp.
Ophthalmidiidas
Nodophthalmidium sp,
Valvulinidae
Nautilocolina sp.
Labyrinthina sp.
Bryozoa

Sponge spicule
Ostracoda




. Thaumatoporella parvovesmuhfera

. ~(RAINERI);s .

- - Baeinella 1rregula:ms RAD’OICIC

. Clypeina -jurassica . FAVRE

. Girvanella sp.

.+ Balpingoporella sp. . -
Actinostromatophora sp.
Palaeodasycladus sp.

~Solenoporacea
"+ Dagycladaceage -

Nushetiye formation and the overlying
Yaghane limestone have graded contact and
conformity with: each other, On the upper la-
yers belonging to Nushetiye Formation, there
lies Upper Maestrichtian beds containing Or-
bitoides wnd Siderolites, on these.there are
the characteristic fossilless carbonate sand-
stone and sandy limestone layers which con-
tain Annelid, Bryozoa and Miliolidae, and the
Montian beds with Laffitteina and Planorbu-
lina on the previous ones. Accor_d-ing, to this
determination, the age of the beds between
Upper Maestrichtian and Montian and having
conformity and graded contact with them,
should be Danian. A. DIZER.- E, MERIC
(1972) have explained that the levels with
Bryozoa and Miliolidae - should be Danian.
This concept agrees with our ideas and en-
force their truthfullness.

As a result, it can be well understood that,
according to the Lithological Paleontclogical
and Stratigraphical observations, the levels
which could be Upper Maestrichtian (Upper
Cretacecus) ard Danian (Lower Paleoce‘le)
and Montian (Middle Paleocene) have graded
contact and conformity with each other.

In the investigation area and its surroun
dings on this formation or on the units which
are thought to be continuing this formation,
the chronological order of the authors who
have studied are as follows:

E. ALTINLI (1943), F. BAYKAL (1943b),
E. ALTINLI (1951), F. BAYKAL (1954), M
TOKAY (1954), S. ABDUSSELAMOGLU
(1959), M. AKARTUNA (1962a), BE. ALTINLI
(1965), O. EROSKAY (1965) M. AKARTUNA
(1968), A. DIZER (1971), A. DIZER - E. ME-

ri¢ (1972), E. ALTINLI . C. YETi§ (1972),
E. ALTINLI (1975a, b) .

From the mbove listed authors E. ALTIN-
LI (1943, 1965), F. BAYKAL (1943b, 1954},
M. TOKAY (1954), 8. ABDUSSELAMOGLU
(1959) have identified a ‘wide range of age
for the units corresponding to the Campanian-
Maestrichtian aged Nushetiye Formation, and
Santonian-Campanian .aged Karadin Forma-
tion which is below, conformable and in gra-
ded contact with the Nushetihe Formation..

The contact situation and the ages of
the Nushetiye Formation and the Xaradin
Formation agrees with the areas of E. AL-
TINLI (1951), M. AKARTUNA {1962a, 1968),
O. EROSKAY (1965), E. ALTINLI - C. YETI$
(1972). In our investigation area, the contact
between- the Nushetiye Formation and Lo-
wer- ‘Middle Palocene aged Yaghane limestone
which has graded confact and conformity
overit, is similar to the investigation areas
of E. ALTINLI (1943, 1851 1965, 1975b), F.
BAYKAL (1943b, 1954), M. AKARTUNA
(1962a), A. DIZER (1971), A. DIZER . E. ME-
RI(; (1972).. '

SENOZOIC

TERTIARY
PALEOCENE

Paleocene is represented by the Yaghane
Limestone (Lower-Middle Paleocene) and the
Aydogdu formation (Upper Paieocene) in our
mvestlgatlon area.

LOWER-MIDDLE PALEOCENE

- YAGHANE LIMESTONE (Tya)

This unit which is not continuous in our
investigation area, is placed in Giiney Tepe,
Kesenis. Tepe, Alakaya Tepe and Kuz Tepe,
NE of Egerce Village in the E, and N and S
of the Derbent Village in the W. It is typically
chserved in the Yaghane Dere and lies on the
NW edge of Derbent Village. It is conformable
and lies with graded contact on the Nushetiye
formation aged Upper Cretaceous. And Ay-
dogdu formation (Upper Paleocene) lies un-
conformable over 'it. This position is seen
clearly between the Kesenis Tepe and Giiney
Tepe, : :
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- Yaghane Limestone which lies unconti-
nuously as a marker bed, has the shape of
a wedge. o

Yaghane limestone is white grey and
grey colored, uniform in texture, has mono-
tonous sequence and is formed by lithologies
as Algal bicsparrudite, corall biosparrudite,
Algal biomicrudite, corall biomicrudite, silty
biosparrudite, sandy corall biomicrudite, silty
Algal biosparrudite and silty corall biosparru-
dite. According to the measured stratigrap-
hic section the thickness of this formation
is 66 m and its age is determined to be Lo-
wer-Middle Paleocene because of Planorbuli-
na, Laffitteina and other fossils found on the
lithologies. It is formed in a shallow water
under the wave base and light ray. According
to the abundance diagram prepared as to the
components of limestones in measured stra-
tigraphic section, it is understood that the
secquence is formed in medium energy level
from top to bottom.

In this environment there have heen
strong and weak periods, In the strong the
quantity of sparicalcite has increased, and
terrigenous quartz does not exist. Whereas
in the weak period, the quantity of sparical-
cite has been equal or nearly equal to the
lime mud and scmetimes terrigenous quartz
exist.

There are no allochemes as intraclast, 0b-
lites and pellets. Generally Algae and Fora-
minifera are sometimes slightly crystallized
and rather well preserved fossils. In the se-
quence, there is abundance of sometimes Co-
rals Algae Bryozoa and sometimes Discorbi-
dae, But the corals are not sufficient to form
the reef. Planorbulinas sometimes exist and
because they are in lithologies as biomicrite
and hiomicrudite they prove the presence of
an inactive water,

The terrigenous quartz particles exist %
1-4 in the stratigraphical height of 0-14.5 m,
% 2-12 in the heights of 28, 50-39,25 m and
47,50 -66 m. There are no guartz particles
between stratigraphical heights of 14,5-28,5 m
and '39,25-47,50 m.

Out of the measured stratigraphical sec-
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tions given above the age -of lithologies in
the Kesenis Tepe and Gliney Tepe in the E are
thought to correspond to the lowest levels of
the unit. These lithologies are the products of
a high energy environment in the bottom and
middle levels, and medium energy environ-
ment in the upper levels. |

From the 90 thin sections from 30
samples obtained from the measured stratig-
raphic section and other point samples of the
lithologies, the following fossils are identi-
fied: ‘

Operculina heberti MUNIER-CHALMA®B
Operculina ef. heberti MUNIER .«
CHALMAS
Discocyclina seunesi DOUVILLE
Discocyelina sp.
. Valvulina triangularis D’"ORBIGNY
Valvulina sp.
Valvulinidae
Assilina sp.
Rotalia sp.
Rotaliidas
Miliola sp.
Biloculina sp.
Triloculina sp.
Quingueloculina sp.
Discorbidae
Lenticuiina sp.
Textularia sp,
Textulariidae
Polfmorphinidae
Ophtalmidiidae
Marsonella sp.
Eorupertia sp.
Idalina sp.
Planorbulina cf. cretacea (MARSSON)
Planorbulina sp.
Lagenidae sp.
Verneuilinidae
Daviesina sp.
Pararotalia sp.
Ranikotalia sp.
Kuthina sp.
Miscellanea sp.
Laffitteina sp. -
Cuvillerina sp.
Gyroidina sp.
Annelid




Mercan
Faviidae

Bryozoa

Echinid spine

Gastropoda test fragment
Pelecypoda test fragments
Parachetetes asvapatii PIA ‘
Distichoplax biserialis (DIETRICH)
Distichoplax sp. _
Laginophora libernica S’I‘ACHE
Melohesia : :
‘Achaeolithothamnium sp.

According to the above given fossils, the

age is Lower-Middle Paleocene.

According to WELLS (from MOORE,
1967) the ecological distribution of the co-
ralls, is effected by light, characteristics of
the bottom, the depth of the water, its tem-
perature, salt content cleanliness and circu-
lation, as it is with Algae.

It is known that coralls live in the wa-
ters with temperature generally hotter than
18°C, sometimes between 4,5°C and 10°C,
salt content of % 27-40 and in generally
depths lower than 50 m where there is the
possibility of day light entrance. The most
abundant = development is in depths lower
than 20 m. They also develop in environments

where the bottom does not contain finely
grained sand, silt and mud, where the sedi-
‘mentation is slow and where there is enough
‘circuilation of water to ehable to provide abun-
dant zooplankton and oxygen. The most im.
portant factor which contrgls the develop-
ment of the coralls is the heat and light po-
wers which change with respect to the depth
of the water.

JOHNSONN had suggested that the most
of the Algae grows only in the mud and some
of them prefer the sandy bottom. On the ot-
her hand, the coralls are understood to prefer
generally environments without the finely
grained sandy, silly and muddy bottoms. It
is also observed that they live in colonies.

" According to MOORE, Discocyclina,
Daviesina, Operculina, Discorbidae and Rota-~

lia. which are bentonic foraminiferas, live in

“with the ideas of BAYKAL

the Algal facies which signify the shaliow

waters,

Under the light of above given authorg’
research, the Yaghane Limestone, which con-
tain the bentonic organisms as well as a small
quantity of quartz silts and sands, is formed
in a slightly weavy and sometimes inactive
sea, which contains abundant Algae prowvi-
ding the connection of sediments and no thick
tested microfora minifera, where there is no
cross bedding; but on a stable shelf under the
wave bottom, not very close to the shore.

In the investigation area and its surrour-
dings on this formation or on the units which
are thought to be continuing this formation,
the chronological order of the authors who
have studied are as follows:

W. STCHEPINSKY (1941), F. BAYKAL
(1943b), E. ALTINLI (1943), F. BAYKAL
(1954), M. TOKAY (1954), A. DIZER (1957),
§. ABDUSSELAMOGLU (1959), M. AKAR-
TUNA (1962a), E. ALTINLI (1965), O, EROS-
KAY (1965), M. AKARTUNA (1968), A. Di-
ZER (1968, 1971), A. DiZER - E. MERIC
(1972), E. ALTINLI - C. YETIS (1972), C.
DEMIRKOL (1973), E. ALTINLI (1975a,)

All of the above given authors have ac-
cepted the presence of Paleocene. In' our in-
vestigation area, the contact Lower-Middle
Paleccene with the Upper Cretaceous agrees
(1943b, 1954),
ALTINLI (1943, 1965, 1975b), ARARTUUNA
(1962a), A. DIZER (1968, 1971), A. DIZER -
BE. MERIC (1972); and the contact of Lower-
Middle Paleocene with the Upper Paleocene
agrees with the ideas of EROSKAY (1965),
ALTINLI - YETI§ (1972), ALTINLI (1975 a,b)
for their research in their areas.

UPPER PALEQCENE
AYDOGDU FORMATION (Ta)

This formation is observed in the SE and
S of the investigation area.

Aydogdu formation which has angular
unconformity on Yaghane limestone, covers
Orbitoides sp. and sandtone particles with
Orbitoides and Globotruncana aged  Upper
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" Cretaceous and Yaghane limestone pebbles
which are fossiliferous and aged Lower - Up-
per Paleccene. This formation is -overlied as
_unconformable by the Neogene aged Yenige-
hir formation, The sequence which is yellow
. grey, grey white, pink orange, red, somefimes
. grey. green -colored, is formed by alternations
-of sandstone,: calcerous sandstone, clayey bio-
-tnicrite, polymictic congiomem’te puding,
-silty clayey biomicrite, quartz arenite, quartz
- lithic arenite, siltstone, claystone and par-
tially crystallized biomicrite. According to
‘geological cross sections, its thickness 1is
" approximately 250 m. The formation is for-
med generally in a continental environment
and is in molasse facies.

The roundness of the pebbles Wlthlf"l the
puding, the presence of concressions, and the
dominant red colored- conglomerates, sand-
stones, claystones and mudstones signify an

environment of lake or lagune margin or ri-

~yer. Also, the unprotected macrofossils sup-
port the contmentai environment. Due to the
" Globorotalia and other fossils determined in
marine layers which occur from time to time
in between these continental formations, the
age of Aydogdu formation isdetermined as
. Upper Paleocene. And this continental envi-
ronment had been sometimes covered by the
. 8ea..

- ‘Within the marinal levels of Aydogdu for-
miation, the below given fossils which are aged
- Upper Paleocene are identified:

Discorbis. sp.
Discorbidae
. Lenticulina sp.
. Miscellanea, sp.
Spiroplectammina sp.
Planorbulina sp.
Rotalia. sp. ‘
 Globorotalia pseudomenardii BOLLI
Globorotalia cf. angulata (WHITE)
- Globigerina cf. triloculinoides
PLUMMER
Valvulina sp.
Robulus- sp.
- Cibicides sp.
Eponides sp.
Gyroidina sp.
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. TOKAY

_identified by ABDUSSELAMOGLU

Miliolidas

Bryozoa

Echinoidea spine

Echinid plate

Pattalophyllia -ci. fbxlo‘bata (MICI—I)
Parachetetes asvapadil PIA
Melobesia sp.

thhothammum sp. . :
Archaeolithothamnium sp
Dasycladaceae

In the investigation area and its surroun-
dings on this formation or on the units which
are thought to be continuing this formation,
the chronological order of the authors who
have studied are as follows: '

3. ERK (1942), E. ALTINLI (194'3) F.
BAYKAL (1943b), E. ALTINLI (1951), M.
(1954), S. ABDUSSELAMOGLU
(1959), M. AKARTUNA (1962a), O. EROS-
KAY (1965), M. AKARTUNA (1968), A, Di-
ZER (1968, 1971), E. ALTINLI - C. YETI§
(1972), E. ALTINLI (1975 a,b).

The above mentioned ‘authors -haveu be-
lieved in the presence of a unit aged Paleoce- ’

“ne. We think that Sparnasian aged unit

which was identified by S. ABDUSSELAMOG-

LU (1959) and O. EROSKAY (1965) in their
“investigation area, has a continuation in our
“area. Taking the facies into consideration, we

accept and believe that the lagunar facms
(1959)
and Lacustr and fluvial facies identified by
EROSKAY (1965) are siimilar to the molass
facies in our area, but also accept that as a
small difference from these ones, there is the
presence of the sea levels in between this

" unit scmetimes.

EOCENE

LOWER EOCENE
DERBENT FORMATION (Td):

The outcrops of this unit are situated in
the E, in the villages of Hocakdy and Cam-
dibi, in the W in Derbent and Beypmar villa-
ges ‘and in the arcas surroundmg these loca-

- lities.




Derbent formation has angular - uncon-
formity on Campanian - Maestrichtian aged
Nushetiye formation and Lower-Middle Pa-
leocene aged Yafhane Limestone. In the ge-
neralized stratigraphic section, although this
formation is shown as having angular uncon-
formity with the Aydodu formation aged Up-
per Paleocene, there is no direct contact
displayed on the map:. And it is overlapped
by the Neogene aged Yenigehir formation
which is unconformable with it. The Derbent
formation is cut by Pyroxene andesite.

The total thickness of Derbent formation
is approximately 350 m. The formation is com-
posed by the alternation of yellow grey, dark
yellow, yellow white colored sandstone, clay-
stone, siltstone and shale, There are volcanic
tuffs which rarely contain quartz and gene-
rally contain alkali feldspars, plagioclase (al-
bite-andesine) minerals and sometimes vol-
canic rock particles are asitic and with glassy
ground mass, found locally and rarely in bet-
ween the layers of this formation.

In the microscopic analysis of the thin
sections and washed samples of the above
mentioned clastic sediments, the folowing
fossils aged Ypresian are identified:

Vaginulina sp.
Nummulites sp.
~ 'Asterocyclina sp.
Lenticulina sp.
Globulina sp.
Grycidina, sp.
Eponides sp.

‘Cibicides sp.

- ‘Nodosaria sp.
Lagenidae
Rotalia sp.
Rotaliidae .
Robulus sp..
Dentalium sp.
Turritella sp.
Ostracoda,
Aequacytheridea cf. perforata (ROEMER)

Nummulites planulatus
Nummulites globulus
Nummulites cf. umbilicata,
Nummulites sp.

Aequacytheridea? -
Echinocythereis cf. isabenana OERTLI
Echinocythereis sp. '
Hermanites paijenborchiana KEILJ
Hermanites sp.

Cytheralla sp.

Crithe sp.

Krithe sp,

Bairdia sp.

Quadracythere sp.

Echincidea plate

Echinid spine '
Lamellibranchiata

Lucina sp.

Cardium sp.

Gastropoda

Plant traces

Within this formation, richly fossilife-
rous Beypinar silty limestone and Hirsizkaya
limestone members at the bottom, and Sara-
cik sandstone member at the top are distin-
guished.

BEYPINAR SILTY LIMESTONE
MEMBER (Tdb)

This unit lies having angular unconfor-
mity over the Karadin formation and Nushe-
tiye Formation (Upper Cretaceous). Accor-
ding to the measured stratigraphic sections,
the total thickness of the unit is 283 m. The
sequence consists of grey, yellowish grey, yel-
low colored, richly fossiliferous, sometimes
having sandy and pebbly limestone levels, and
rather monotonous lithologies.

There is abundant Alveolina, Nummuli-
tes and Opertorbitolites at the bottom of the
sequenice, Then going to the top, Discocycli-
nas and Ranicotalias exist and then levels
which have fewer fossils follow, the lithology
changes and red-brown color becomes domi-
nant. Over this level, there is a level of abun-
dant fossils and then the sequence ends with
few {fossils. Within this unit, the following
fossils aged Ypresian are identified: :

LAMARCK (Aform)
© LEYMERIE (A ve B form)
* CIZANCOURT -
(group planuiatus)
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Nummulites sp,
Nummulites sp.
Nummulites sp.
Operculina sp.
Assilina, sp..
Opertorbitolites sp
Orbitolites sp.
Glomalveolina sp.
Alveolina sp.
Alveolina. 8p.-
Alveolina elhpsmda,hs
Discocyclina seunesi
Discocyelina sp.
Discocyclina sp.
Ranikotalia cf. sahnii
Ranikotalia sp.
Rotalia sp.
Rotalidae
Miscellanea sp.

- Textularia sp.
Nodosaria sp.
Biloculing sp.
Triloculina sp.
Valvulina sp. .
Verneuillinidae
Calcarinidae

- Bryozoa

" Pelecypoda test fragments

_ Gastropoda -
Da,syc]adaceae

| HMIRSIZKAYA LIMEST‘ONE MEMBER
(Tdh)

.. Hirsizkaya Limestone member lies as un-
conformeble. on the Nushetiye Formation (Up-
per.Cretaceous), and does. not have any other
formation over it. It is cut by Pyroxeng an-
desite. This formation which represents the
bottom of Derbent Formation, is dark red co-
lored and has abundant caleite veins. It is
observed . as white dotted red because of the
fossils it contains. According -to measured
stratigraphic section total thickness is 74 m.
The sequence is formed by richly fossiliferous
monotonous limestones. According to the mic-
roscope analysis, it covers the following litho-
logies: Algal biomicrite, Biomicrite with al-
veolina, crystallized fossiliferous micrite,
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(group irregularis)
- (group nitidus)

(group primaeva)
‘(group -ellipsoidalis)
(group subpyrenaica)
SCHWAGER
DOUVILLE
(archiaci group)

'DAVIES

In this unit, the following fossils are
identified:

Orbitolites cf. complanatus LAMARCK

Orbitolites sp.

Opertorbitolites sp.
Alveolina rutimeyeri HOTTINGER :

Alveolina sp. (group rutimeyeri)
Alveolina aff. agrigentina SORRENTINO
Alveolina aff. frumentiformis - :
SCHWAGER R
Alveolina sp. (group frumentiformis)
Alveolina sp. (group subpyrenacia)
Alveolina sp. (elongated form from the
Tusiform type) :

Lockhartia conditi (NUTTALL) .
Rotalia sp.
Rotaliidae
Milioka sp.
. Biloculina sp.
Triloculina sp.




Quinqueloculina sp.
Gaudryina sp.
Nummulites sp.
Nummulites sp.
Amphistegina sp.
Spiroloculina sp.
Linderina sp.
Valvulinidae
Verneuillinidae
Textulariidae
Echinoidea spine fragments
Mollusca. test fragments
Pelecypoda test fragments
Dasycladaceae .

Algae

(group planulatus)

‘Because of too much recrystallization of
the rock samples and difficulty of obtaining
dimentional sections, characteristic type iden-
‘tifications could not be made, however, accor-
ding to the fossils obtained the age of Hir-
sizkaya member is Ypresian. There is very
feéw fossils at the bottom of the sequence. And
these are generally Algae, Nummulites, Al-
veolinas and few Miliolidae. Going to the top,
Alveclina, Nummaulites and Miliolidae beco-
mes abundant. Sometimes Alveolinas become
the most abundant in between these orga-
nisms. Sometimes Alveolina and Nununuli-
tes ratio becomes equal with Algae between
them occasionally.. In the sequence, there is
rarely -a decrease in the abundant fossils. The
size of Alveolina and Nummulites vary all
through the sequence. The large or the med-
ium -sized organisms can occut together at
~d1fferent levels as Well as in the same level,

SARACIK SANDSTONE MEMBER (Tds)

This formation represents the upper le-
vels of the Derbent formation and is in ver-
tical contact with the lower levels of this for-
mation. It does not contain any formations
at the top. It is cut by Pyroxene andesite. Ac-
cording to the measured stratigraphic sec-
'tlon the to’ra,l thickness of the unit is 56.5 m.

'I‘he unit is formed by white-yellow, rlchly
micro lossiliferous, carbonate cemented, rat-
her monotonous sandstone which has an
abundance of gquartz. Also, limestone blocks
aged Jurassic having a length of upto 10-15m

and identified as mtra,spante and blcmtra,s-
parlte are observed. :

The following fossils aged 'Ypre'sian are
determined in the Saracik sandstone mem-
ber: : : ' '

Nummulites sp. (group planulatus)
Nummulites sp.

. Qperculina sp.

Assilina sp.

Opertorbltohtes sp

Orbitolites sp. _

Glomalveolina sp.

Alveolina sp. (group subpyrena.1ca)
Alveolina atf. sicula (STEFAN) '
Alveolina sp.

Rotalia sp. '

Discocyclina sp.

Textularia sp.

Lockhartia sp.

Ranikotalia sp.

Gaudryina sp.

Echinoidea spine fragment
Pelecypoda test fragment
Gastropoda test fragment

According to the above given fossils the
age is Ypresian. The fossils are abundant at
the top levels and decrease towards the bot-

‘tom. At the bottom Ievels, Nummulites, Dis-

cocyclina, plant traces and Alveolina in the
middle levels Assilina, Nummulites, Discocyc-
lina, ‘Alveolina and in the Upper levels Al-

veolina Nummulites and’ Assilina exist and

they are listed in abundance order. It is de-
termined that the-fossils at the top levels are
lar ger in size in comparlson to the lower ones.

The 11tholow1es in the D‘erbent formation
show that the depositional environment _is
shallow and sometimes deep. Lithologies as
sandstone and siltstone are deposited in the
places close to the sea shore whereas claysto-
ne, shale, silty limestone and limestoneare de-
posited in the areas away from the sea shore.
During deposition clastics whose quantities
increase sometimes are carried to the deposi-
tional environment and volcanic activities are
formed which make up the tuffs. But there is
no observation of the pillow lavas. The
sandstones of the Derbent Formation and Sa-
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racilk sandstone member are formed in the
shallow places where there is a lot of. carriage
of the clastics, and the claystone and shale
of Derbent formation and Beypmnar silty li-
mestone are formed in the deep places. Within
the limestone, the carried fragments are ge-
nerally in the size of the silts, and rarely are
in the size of coarse sand or pebbles.

The age of Derbent formation and its
members, with respect to the Alveolina, Num-
mulites and other fossils that the lithologies
of the formation cover, is Lower FRocene
(Ypresian). It is formed generally in shallow
but sometimes. in rather deep water near the
shore, Beypmar silty limestone member at
the bottom being close to shore, Hirsizkaya
limestone member being in shallow water
away from the shore and Saracik sandstone
member at the top being in a very shallow
water. -

In the investigation area and ifs surroun-
dings on this formation or on the units which
are thought to be continuing this formation,
the chronological order of the authors who
have studied are as follows: '

K. Von FRITSCH (1882), A. PHILLIPP.
SON (1918), W. PENCK (1918), S. ERK
(1942), F. BAYRAL (1943 a,b), E. ALTINLI
(1951). F. BAYKAL (1954), A. DIZER (1956),
8. ABDUSSELAMOGLU (1959), M. AKARTU-
NA (1962). O. BEROSKAY (1965), M. AKAR-
TUNA (1968), A. DIZER (1968), E. ALTINLI
(1875a).

Most of the above given authors have
helieved the presence of Ypresian. The con-
cepts of AKARTUNA (1968) and ALTINLI
(1975 a) as a result of their research which
is the unconformity of Ypresian with Upper
Cretaceous agrees with the results of our in-
vestigation. However, because there is no de-
termination of Lutesian in the investigation
area, 3 relation between the Ypresian and Lu-
tesian could not be predicted. '

NEOGENE

In the investigation area, Neogene is rep-
resented by the Yenigehir Formation at the
bottom and the Camhk Limestone at the top.
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MIOCENE?
YENISEHIR FORMATION (Ty) -

Yenigehir formation is located in' the S
and SE of the investigation area. It has an-
gular unconformity with the Cretaceorus Pa.
leocene, Eocene aged deposits and Middle-Up-
per Eocene aged volcanites and has graded
contact and conformity with the Camiik Li-
mestone lying over it. Yenigehir formation is
formed by medium, medium - thick bedded,
roughly bedded, unbedded, cross bedded, red
violet and sometimes yellow white colored
blocked conglomerate, blocked sandstone,
polygenic conglomerate, gravel, sandstone,
mudstone, marl, detritic limestone alterna-
tions. According to geological cross sections,
its thickness is nearly 750 m. The formation
is formed generally in the shallow parts of
fresh lake water, the debth of which changes
occasionally., The presence of cross bedding
with blocks carried by streams and flows
shows that these are the channel filling of
the marginal facies.

No fossils could be identified to deter-
mine the age of the Yenigehir Formation. Ho-
wever, the presence of Eocéne aged limestone
with Discocylina and Nummulites and vol-
canite pebbles and blocks belonging to Middle
- Upper Eocene, shows that the Formation is
younger than Eocene. Moreovér, the correla-
tion of some insignificant fossils identified by
ourselves in the Camlk Limestone with the
surrounding environment (ALTINLI, 1975 a)
shows that there is a possibility of the age of
this formation to be older than Upper Mio-
cene.

In the investigation area and its sur-
roundings on this formation or on the units
which are thought to be continuing this for-

mation, the following authors have studied:

E. CHAPUT (1936), V. STCHEPINSKY
(1941), M. AKARTUNA (1953), E. ALTINLI
(1965), O. EROSKAY (1965), M. AKARTUNA
(1968), E. ALTINLI (1975a).

The above given authors have identified
the age of the formations as Neogene, Howe-
ver, our observations agree with the ones of




M. AKARTUNA . -
(19758).

(19‘6'8)7 and E. ALTINLI

QAMLIK LIMESTONE (Tey

. Camlik limestone is observed typically in
Camlik Tepe, 9 km E of Yenigehir district and
is generally white and somefimes yellow -
white in color.

“Camlik limestone which has graded con-
tact and conformity on Yenigehir formation,
is formed by alternation of detritic limestone
and white, yellow white, porous micrite, cla-
yey mlcrlte and sandy micrite. According to
geological cross sections, its maximum thick-
ness is 250 m. Planorbis, Serpula, Ostracoda
and Gastrapoda are observed in the unit which
generally  lacks fossils. It is formed in the
middle of a deep lake which is sometimes
slightly ~active but generally inactive. The
rock samples which we have obtained from
the porous Camlk limestone are generally
expressed with teh term ITFCIO. II expresses
the type of texture which is finely grained
smaller than- 0,05 mm, calcerous and with
maximum porosity of % 15 (According to V.
CHILLINGER, W, MANNON, H. RIEKE, 1972).
F shows that the size of the grains are 0,0625-
0,125 mm, and C gives the size of the pores as
0,1-1 mm and-finally 10 gives the % ratio of
the pores to the total volume of the rock (Ac-
cording to ARCHIE from the works of the
above given authors.)

The structure of the pore space is some-
times Tip I (type with wide and narrowchan-

nel). and sometimes Tip VI (Composite type

with pores and. fissures). (According to TEO-
DOROWICH, from the works of the above
given authors).

In the investigation area and its surroun-
dings on this formation or on the units which
are thought to be confinuing this formation,
the following authors have studied:

V. STCHEPINSKY (1941}, ©. EROSKAY
(1965), M. AKARTUNA (1968), E. ALTINLI
(1975-a)

It is observed that from the above given
authors the concepts and ideas of M. AKAR-
TUNA .(1968) and E. ALTINLI (1975 a) agree
with the conditions in our investigation area.

QUATERNARY.

Quaternary is identified by Iznik For-

mation (Pleistocene?), travertine, ‘alluvium,
terrace and slope waste (Holocene).
PLEISTOCENE?

iZNiK FORMATION (Qi)

This formation is represented by beddings
which have dipping towards the lake and is
located in the 8 and SE of the Iznik lake, on
the margin of the Iznik lake in the investi-
gation area.

fznik formation (Pleistocene?) is trati_s-“

gressive  overlying the pyroxene andesife.
Although it is displayed as having angular
unconformity on the generalized stratig-
raphic section, this formation and Neogene
aged Camlik Limestone, do not have a direct

contact on the map. Over this formation,

there is alluvium having angular unconfor-
mity. The unit, which is formed by lithologies
as conglomerate, pebbly sandstone, and sand-
stone, formed in a shallow lake bigger than
Izmk lake, has a thickness of 15:20 m. This

unit is formed in the Pleistocene aged lake.
probably after the faults formed in the Wal-

lachian phasge of the Alpine orogenesis. E.
CHAPUT (1936), had suggested that the Iz

nik iake was formed by the vertical tectonic
movements and identified that the marls and

the sands which are slightly dipping to the
lake, at the 30-40 m higher level than the
present one, are formed in a larger lake than

the Izmik lake, which is probably Quatern'a.ry.

aged, between Orhangazi-Gedelek.

HOLOCENE .

TRAVERTINE (Qt) is generally formed

by waters with Ca (HCGO,), coming out of fis-
sures of earbonate rocks leaving CaCO,.

ALLUVIUM (Qal) are observed through
the rivers. The most important of them are.

in Iznik and Venigehir planes.

TERRACE (Qta) is observed generally 1n'
several heights in Neogene areas.

SLOPE WASTE (Qy) is formed by rock
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fractures which come down from the hills
where the physical alteration is dominant.

MAGMATIC R OCK S

In this region, there are voleanic and
dyke rocks, forming the magmatic rocks.

VOLCANIC ROCKS

In the investigation area, there are pyr-
oxene andesite, and basaltic andesite and da-
cite whieh cut the pyrozene andesite. Beca-
use there is no contact identified between
the last two, it is impossible to say whichever
is younger.

PYROXENE ANDESITE («)

The pyroxene andesite is the most com-
mon one within the above given magmatic
rocks: The unit lies in the E-W direction of the
S8 -of Iznik Lake, narrowing from W to E and
ends at 1 km W of Kaynarca Village It is be-
lieved that the augite andesites which are lo-
cated in the NW and W of Mekece outside of
the B of our investigation area (AKARTUNA,
1968), is a continuation of the ones in our area,
At the contacts of pyroxene andesite, the very

narrow skarns and hornfels are formed which.

could not be plotted on the 1/25.000 scaled ge-
ological map, in relation to the nelghbor rock
composition,

Because pyroxene andesite cuts the Lo-
wer Eocene aged formations, it is younger
than Lower Rocene, and because its blocks,
pebbles and sands are found in Neogene aged
Yenigehir formation, it is older than Neogene.
With reference to the investigations (AKAR-
TUNA 1968) made on the augite andesite, W
of Dirazali Village in the investigation area,
pyroxene andesite at the Naldéken Dagi on
Armutlu Peninsula close to our area, and the
rocks resembling pyroxene andesite in loca-
fions as N of Mekece, S of Cmnarcik, S of Bah-
cecik District, Ayvaga Mt. and pyroxene ande-

site is thought to have formed in the period of

MIDDLE-UPPER EOCENE.

The rock, the outside surface of which
has a color range from yellow white to red
yellow due to the decomposition rate, and the
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inside has a color greygreen-dark green, some-
times violet, is medium, fine and rarely coarse
grained, hard and breakable, jointed, irregu-
lar broken, red and white colored thin wopal
and guartz veined and has spherical decom-
position. It has @ porphyritic texture made of
a groundmass formed by plagioclase micro-
lites mostly and of glass which has irregu-
larly distributed plagioclase and pyroxene
phenocrystals, According to the microscope
analysis there are alsomingrals as sphene (ti-
tanite) and opague. Referring to the analysis
of the thin sections, the following were iden-
tified: :

Plagioclase

' Tt consists of phenocrystal and microlites
in the form of bars. The prismatic phenocrys-
tals several 'mm long are in the composition
of andesine and the microlites which form the
groundmass are in oligoclase-andesine com-
position. They are generally - idiomorphie,
normal - zoned, albitpericlined, polysynthetic
twinned, and have their extinction angles bet-
ween 19°-23°, indices of refraction larger
than Canada Balsam and optically positive,
They have undergone cataclazm and strong
deformations, under the tectonic effects. The
minaral is caolinized 'due to decomposition
through cleavages and fissures. Where the de-
composition is strong, the calcite ‘formed ‘as
secondary replaced the plagloclase

Pyroxene

This mineral is formed by the fine grains
with in the groundmass components and the
idiomorphic phenocrystals in the shape of
prisms of several mm of size. According to
the optical features it has augite composition,
has yellow color, well developped cleavage and
lamellae twins. The decomposition is gene-
rally in the form of chlorite.

Sphene (Titanite)

Generally the crystals are in the shape of
rhombic, idiomorphic, cleavaged (100) and
lamellae twinned. Because of decomposition
the surroundings of the crystal becomes opa-
que,




Opaque minerais .

These are formed by inclusions in the
pyroxenes and dlstnbuted rare.small magne—
tite crystals in the ground mass, These are ge-
nerally in the from of idiomorphic crystals
with the corners partially corroded. There are
also pyrite crystals with epigenetical forma-
tions, At the result of decomposition,. most of
the opaque minerals take the form of iron-
oxyhydroxites.

Groundmass

It varies from cryptocrystallmes to glass
It is formed by mainly oligoclase microlites,
small augite crystals, and glass. The fact that
the indices of refraction is close to Canada
Balsam, shows that the groundmass is formed
from a nearly neutral magma. The ground-
mass is generally glassy at the edges of the
mass of pyroxene andesite, And due to this
reason, these rocks can be called hyaloande-
site. The following results are obtained after
the field research-and microscope analysis:

There is a difference between the side
zones and the common mass of pyroxene an-
desite. This difference is observed in the gro-
undmass, phenocrystals and the full texture
of the rock. In the common parts, the ground-
mass is eryptocrystalline with-large pheno-
crystals and partially of current structure, In
the side zones it is glassy, in the form of smail
phenocrystals and has a breccia texture and
in tuff appearance. At the edge zcnés, there
are older sandstone and limestone blocks as
inclusions that the lavas could -not destroy
completely. At the contacts of pyroxene ande-
site. with sandstones, opal is formed and at
the contacts of limestones, amethyst, chessy-
lite and malachite are.formed. Near the frac-
tures, the features of the rock changed due
to effects of hydrothermal solutions. As a re-
sult, the feldspars are caolinized, pyroxenes
are chloritized and opague minerals are hyd-
ratized.
thermal solutions. have accumulated in this
zone and as-a result of  this chalcopyrite,
pyrite, galena and little zincbhlende -is formed.

In the investigation area and its surroun-
dings on this formation, or on the units which

Some materials within the hydro-

are thought to be continuing this formation,
the chronological order of the authors who
have studied are as follows:

W. PENCK

K. von FRITSCH (1882), W. _
(1918); E. CHAPUT (1936), V. STCHEPIN-
SKY (1041), 8. BRK (1942), E. ALTINLI

(1943), A ARDEL (1949), §. ABDUSSELAM-
OGLU (1959), E. ALTINLI (1965), M. AKAR-
TUNA (1968), E. ALTINLI (19752).

The pyroxene andesite is within the age
lisnits that E. ALTINLI (1943);, A. ARDEL
(1949}, S. ABDUSSELAMOGLU (1959}, have
identified. However, authors as E. CHAPUT
(19386), S. ERK (1942), and M. AKARTUNA
(1968) have explained that they are formed
in Eocene. According to this, the last three
authord’ concepts agree with our mvestlga-
tion area.

As a result of the data from our 1nvest1—
gation area, it can be predicted that, pyroxene
andesite is younger than Lower Eocene due
to the fact that it cuts Lower Eocene aged for-
mation, and older than Neogene due to its
block, pebble and sandcontent in the Neo-
gene aged formations. Referring to. AKARTU-
NA (1938) who predlcted that voleanic rocks
sometimes contain fossiliferous hmestone
lenses, and is placed sometimes in between
continuous beds and sometimes over them, we
may predict that the age of the volcanic rocks
can be Middle-Upper Eocene. :

BASALTIC ANDESITE (5

In the investigation ares, these are seen
as small-and independent. They are in the
form of a dyke which come out of the frac-
tures of pyroxene andesite, The rock is black
colored, compact, hard and breakable, jointed.
and irregular broken. Because it cuts the pyr-
oxene andesite, it is younger than it.

' These andesites répresent a product of
transitional phase because they contaih
abundant basic plagioclase (labradorite) and
resemble basalt macroscopically. This is: why
they are called basaltic andesite, With respect
to the ‘microscopic analysis, the roek’ has
hyalopilitic texture, has partially glassy mat-
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rix and plagloclase and auglte phen0crystals'

in'it.
Plagioclase

It shows various composfmons The pheno-
crystals are in the composition of labradorite

and zone structured andesine. Around these‘
there is an albite frame surroundmg due to

sodium metasomatose formed after the crys-
tallization, The feldspar of the groundmass is
a composition of andesine-oligoclase, Alt-
hough the phenocrystals are idiomorphic, the
plagioclase of the groundmass are formed by
sometimes thin, needle shaped microlites,
and sometimes very small sized Xenomoiphic
crystals which is in graded confact with - the
groundmass. If is ordinary to ohserve albite
and pericline type polysynthetic twinning in
all plagioclase. In some of the feldspars, poik-
litic texture formed by plagioclase-pyroxene
assemblages, is ohserved. As a result of the de-
composition of the plagioclase,
and slight senc1t1zat10n is observed

Pyroxene

They are light green ¢olored, idiomorphic,
short prysmatic formed.Pheir most impor-
tant features are two directioned perpendi-
cular cleavages, lamellag twinning, (—) opti-
cal character, and extinction angle of 44°,
Besides the moncclinic pyroxenes, there are
the corthorhombic pyroxeues which are to-

tally chloritized, but they could not be identi-

fied.
Groundmass

- They are formed by generally light basic
glass and cryptocrystalline plagioclase and
finely grained opaque minerals in smaller
quran'mtles

In the invest/gation area and its
undings on this formation, or on the units
which are thought fo be continuing this for-
mation the following authors have studied:

_ B ALTINLI (i%43), . ABDUSSELAM-
OGLU (1959), E. ALTINLI (1965, 1975a).

As a result, it can be concluded that he-

cause the basaltic andesite cuts the pyroxene.
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caoclinization

SUTTo-

andssite aged Middle-Upper Eocené; 1t7is ac-
cepted to ke younger than Middle-Uppsr - Ko-
cene, and because its blocks, pebbles, and
sands are in Neogene aged Yenigehir forma-,
tion, it is older than the Neogene. '

The age and formation of basaltic ande-
gite in our invegtigation area, is similar to the
investigation area of $ ABDUSSELAMOGLU'
(1959).

DACITE (D)

Dacite is seen as veins cuttmg the pyro—
xene andesite, its outcrops are small and inde-
pendent It lies generally in E-W and some-
times in N-8 direction, It is thought to have
formed in the pyroxene andesite after the
extinguishment of the lavas from small frac-
tures. The rock which is grey, grey white and
brownish’ yellow, mcludes feldspars seen mac-
1oscep1ca11y, has ‘fracture 5 and joints and is
composed of plagloclase quartz phenocrysts
and a groundmass generaliy made” of glass or
crypto-microcrystalline, and has'a porphyri-
tic texture, It is . characteristic that it con-
tains no mafic ‘minerals except opaque mine-
rals. The edge zones have a-brécchic texture,
generally become 'cataclized due to fentonic
effects, and sometimes caclinized due to- de-
composition. As a result of the “microscopic.
analysis, the below. given minerals are obger~
ved: e L L
-Pla,gioclase ,

Tt is in the form of mierolites whlch are
located in the groundma,ss comp051t10n and
phenoccrystals of several mm large The phe-
nocrystals are corrodsd at the corners; Carls-
bad and albite and pericline type twinning,
and have normal or oscillation zones. Especi-
ally, the core part of the crystals are labrado-
rite, and have andesine-oligoclase towards out-
side, and is surrounded by pertite on the out-"
side. The plagioclase microlites are nrore sodic
in comparison to the phenocrystals in the gro-
undmass. Some of the phenocrystals seemn like'
a sponge due to the gas it contalns and in
some others, apatite inclusions can be obser:
ved. The decomposition ef the p‘agmcla,se is
ag caoclinization and sericitization. . -




- Quartz -

1t covers more than 10 % of ths volume
of the rock, and is formed by idiomorphic
phenocrykstals bordered by pyramid surfaces
and micro and eryptocrystals which are the
components of the groundmass, The pheno-
crystals are geqerally undergone corrosion
and irregular development and the cavities of
corrosion are filled with the groundmass. Due
to corrosion, some of the quartz becomes ro-
und in shape, Especially the minerals taken
from lccations close to fracture - zones, it is
distinguished. that the mineral has undergone
cataclasms due tc tectonic effects and undu-
latory extinction.

. Subsidiary minerals

-, These are apatite, zircon and opaque,
Apatite has bar like crystals in the form of
bars. Zircon has generally undergone corro-
sion has high double refraction, relieved, and
is finely grained. Opagque minerals are formed
by very small magnetite and pyrite and are
few in quantity, Hydration is observed in most
of them due to alteration. Within the dacite,

chalcedony and calcite are ohszrved besides
these subsidiary minerals.

Groundma,SS

The gmundmass which is made of glasq
and crystals, are generally felsic, - and are
formed by sodic plagioclase, guartz and doub-
tedly orfoclase, It is acitic-because the refrac-
tior indices of glass is smatler than the Cana-
da Balsam. The ratic of the phenocrystals to
the groundmass is not more than 1/4 in vo:
Iume in the samples which contain glass,

Due to the effects of the Hydrothermal
soiutlon circulations’ at the fractures and lo-
cations near the fractures the feldspars ars
caolinized, the silisified parts are developped
and pyrite, galemte and zinc bleﬂde are for-
med..

* 'The age of Dacite in our investigation
area is believed to be within the periods of
post Cretaceous and Pre-Neogene as E. AL-
TINLI (1954) have distinguished, E. CHAPUT
(1938) had predicted the age of dacite as Eo-

cene. As .a result, it can be concluded that the
age of dacite in our investigation area is
younger than Mlddle-Upper Eocene and oldei
than Neog°ne

DYKE ROCKS

Larnprt}phyré
its age being

In the investigation area,
is observed as a dyke rock,
younger than Upper Permian.

LAMPROPHYRE (L)

Lamprophyre, which gives Independent
cuterop at S of Sarisu Dere in the 8 of Nushe-
tiye village, cuts cnly the Sarmagik Forma-
tion aged Lower-Upper Permian. It can be
predicted that it is younger than the Upper
Permian. The rock, being grey, and dark
gresnish grey, is medium-fine grained and is
formed by plagioclase and mafic minerals.
Because of toe much alteration, the feldspars
are caolinized and the dark colored minerals
are totally chloritized, Because cf this reason,
the detailed nomenclaturs could not ba ob-
tained.

M, AKARTUNA (1968) defermined the pre-
sence of albite diabase spessartite close to
Cerkesgler Village outside of the E border of
our investigation area, and olivined augité
spessartite in Lower and Upper Kocadere and
Katirl: Villages in the W of Cmarcik, and. ex-
plained the total voleanic rock complex as be-
ing: over, under and in between the Paleoce-
ne-Eocene formations. As a result, although
we can identify the Lamprophyre in our area
to be younger than Permian for it only cuts
the Upper Pormian, we can think that as ba-
saltic andesite and dacite, it is formed after
Middie-Upper Focene and before Neogene,

PYROMETAMORPHIC ROCKS

They are formed as xenclith fragmeénts
within the veleanie rccks at contacts of vol-
canic rocks with sedlmentary rocks, at the
contacts of small intrusions due to high tem-
perature recrystalhzatlon,, Because it gives
outcrops rarely, it could not be plotted on
the map. These rocks have a formation bet-
ween sedimentaries and metamorphites, on
them partial melting traces can be .observed
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and they are formed during transition to me-
tamorphism, In our area these rocks do not
give a, distinctive stmcture are called Buch1-
te and are formed by partial moltmg of shale
and sandstone, : :

STRUCTURAL GEOLOGY
In the investigation area, several oroge-
nic movemenis had been effectlve These oro-
genic movements which formed the fo‘ds fa-
ults, land slides, joints and foliations can be
anahsed under three sectlons

A — PRE-HERCYNIAN MOVEMENTS,
B — HERCYNIAN MOVEMENTS,
' C -~ ALPINE MOVEMENTS.

By means of the Rose and Contour Diag-
rams which are prepared in relaticn with dips
and the strikes of the folded heds and joints
and folintions, and the Stereograms ~which
are obtained from the Contour diagrams, the
dominant strikes and dips and the dominant
side pressures which form them are-identified
in detail, and their effects on the trends of
the tectonic evolution of the investigation
area is comprehended. '

. A — PRE-HERCYNIAN MOVEMENTS

PRE-PERMIAN . , ‘

Metamorphic¢ rocks, which represent the
oldest basement of our investigation area, is
divided into two formations: Derekty Meta-
morphites at the bottom and the Iznik Marble
at the top. These are conformable and ‘have
graded contact with each other. These forina-
tions had taken their present forms due o se-
veral orogenic movements, Generally, the
large structures are affected by the latest Al-
pine movements and suitable fo the trend of
this orogenesis. There is the fossiliferous
sandstones of Lower-Upper - Permian .aged
Sarmasik formation which lies uncontor-
mable over the Metomorphic rocks.

‘Referring fo the field observations, it is
understood that the metamorphic rocks have
undérgone several plastic  deformations.
There was not a trace of a relation between
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these deformation phases and the foldings,
The- metamorphites which were effected by
the deformation phases-have. prl‘mary and se-
condary foliations;

' There are several foliations showing ‘d;if—
ferent strikes and dips in Derekdy metamorp-

_hltles and Izmk marble with the effect of Pre-

Hercynian movements Accordmg to the rose
diagram, the avarage dominant strike ani
dip ‘of 117 foliations are N60OE and average dip
is 51°in NBOW(NW) d1rect1on and 49°5 in
S:EOE(SE) direction. The side pressures that
form these ate equally effective” from NBOW—
S30E, Accordmg to the ¢ontour diagram the
average strikes and dips are N55E 53NW,
N52E, 52SE. The side pressures which  form
them are equally effective from N38W (NW)
and S35E (SE) directions. The axes of the an-
ticline and synclmes ‘are 4 km N60E, 4km
NBUE 2 km N70E from E to W, and the side
pressures are developped from "N30W-S30E,
NIOW- Sl@E and N20W-S20E.

B — HERCYNIAN MOVEMENTS
PERMIAN

Sarmagik formatioy (Lower-Upper Par-
mian) and Yenigerefiye limestone (Upper
Permian) layers have several strikes and dips
due to Hércyniah movements and ~especially
Palatinian orogenic phase. According to ~the
rose diagrams of 168 beddings, the dominant
limit gtrike i N70-80E and their average chps
are 44°,6 in N10-20W(NW) and 45°,7 in 810-
20E(SE) - diréction, The side pressures are de-
velopped equally from N10-20W(NW) and
$10-20E (SE) - According t6 the contour diag-
ram, the deminant average strikes and dips
are NT78E 47 SE and N79E 45 NW,_ . The side
pressures has effected neally in equal st-
rength, same direction from N12 W and S11E
directions, however have developped a little
bit stmnger from N12W. The axes of anti-
clines and synclines are from E to W, 2 km
N60E, 8 km N80-90E, 2'km N80E, 5 km N60-
70E, 8 km N75-85E, 2 km NT0RE and the side
plessures ars from NSOW S30E, (NO- 1OW) -
(SO-IDE) N10W- S10E, (N20- 30W) (820-
30E), (N5-15W) < (85-15E) N20W-S20E.



C — ALPINE MOVEMENTS

The investigation area, in the period

starting Troin the end of Paleczoic upto the,
present, time, had been urider the effect of the:
several phases of the Alpme orogenesis and
took its present structire and morphology..
The effects of the Alpine orogénesis on the se-.

veral beddings will be analised in detail:
MIDDLE-UPPER JURASSIC

Yardankaya. limestone (M1ddle~Upper Ju-

rass1c) layers have several strikes and dips.

due to Vorgosau (Austrian) Orogenic phase

of the Alpiné movements. Accordmg to the

rose diagrams of 144 beddings, the average
dips related to - dominant limit strikes of
N70-80E are 34°,3 in NlO 20W (N'W), 3593 In
§10-20E (SE) ; the average dip related to N80-
90W are 38° in NO-10E(NE) direction, and
36°,9 in 80-10W (8W). The side pressures
which make up the N70-80E limit strikes are
from N10-20W (NW) and S10-20E{SE)  the
ones from S10-20E(SE) being more effective;
the side pressures which form NB30-90W limit
strizes are from NO-10E(NE) and SO-10W
(SW), the ones from NO-10E(NE) being meore
effective, According to the contour diagram,
the dominant average strikes and dips are
NT78E. 28NW and N82W 36SW, The side pres-
sutes are from S12F and NB8E, ones from-312
W being more effective. The axes of the anti-
clines and synclines -are 9 km N85-90E, 2 km
N70E in E to W direction and the side pres-
sures are (NO-5W) - (S0-5E), N20W-820E, -

In Yardankaya limestone (Middle-Upper
Jurassic), there are joint sets due to the ef-
fects of Vorgosau or the other orogenic phases
following it. According to the rose diagram
(Fig. 6) prepared by 80 joint strikes and dips,
the ones having Hmit strike of NO-10E are
D1p or Transversal joints according to Geo-
metric classification; and Extention ]omts ac-
cording to Genetic classification. The ones
having the limit- strike as N80-90W are Strike
or Longitudinal joints accordlncr to Geomistric
clasmﬂcatmn and Release jeints according to
'Genetic classification.’ The ones with Hmit
strikes of N20-30E and N40- 50W and N50-
60W are Diagonal or Oblique joints accord_mg

to Geometric classification and Shear joinkbs
according to Genetic classification, There is
an approximate: 60° difference hetween the
last two joints and N20 30E, The compressive
forces which make up: ‘the three joint sets are
effective from (NO 10E)' _:'(NO 1(}'W) and (SO—
10W) - (S0-10E) .~
. From the contour dlagram (Flg 7), the
limit strikes which are from N10W-NbE are
Dip or Transversal joints according to Geo-
metric classification and Extension joints ac-
cording to Genetic, clasmﬂcatmn The ones
which are from N50n81W are Strike or Longi-
tudinal J omts accordmg e} Geometric classiti-
cation and Release Jomts accordmg to Gene-
tic clasmﬁcatmn The ones from N45-51E and
N39-53W are _Dlago_nal or Oblique joints ac-
cording to geometric classification and Shear
joints according’ to Genetie classification, The
compressive forces forming the three joint
sets are effectwe from. (N10W N5E) and (510
E-85W),

The dominan average g_s_tmkes and dips
attained from ths. Cor ‘diagrani which are
N-8 46W, N-S 5T are Dip: er Transversal jo-
ints according-t 'Geometrl classification and
Extension ]omts accordmg Jto-Genetic clagsi-
fication. The ones which ‘are. N6TW 58SW are
Strike or Longitiidinal Jomts according to Ge-
ometric clagsification and Release joints ac-
cording to Genetic classification, The ohes
which are N48E 89NW, N48E 89SE and N48W
55NE are Diagonal or Obllque joints accordlng
to Geometric classification and Shear joints
accordmg to Genetic classification (F1g 8):
The compressive forces making up the three
]omt sets are effectiv efrom N and S,

They are formed either mmultaneously
with folding with the compressive forces at
the same strike, or after folding again: with
the effective forces at the same strike.
UPPER CRETACEOUS and :
LOWER-MIDDLE PALEOCENE

' Karadin and-Nushetiye formations - (Up-
per Cretaceous) and Yaghane {imestone - (Lo-
wer-Middle Paleocene) beds “have several
strikes and dips due to the Osmaneli orogenic

‘phase. Aé'cording' to the rose disgram of 530
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beddings, the dominant Limit strike is N70-
80E, and the average dips are 50° in N10-20W
(NW) 48°,5 in S810-20% (SE) direction and the
side pressures are neariy equally developped
in N10-20W (NW) and S10-20E(SE), the ones
from N10-20W(NW) being more effective,
According to the contour diagram, the domi-
nant average strikes and dips are NT9E 5385E
~and N72E 48N'W. The side pressures are equal
Jfrom N11W(NW) and SI18E(SE), the ones
-from N11W (NW) being more effective,
' The direction of the fold axis from E to
W formaed in these units are. 1 km N60E, 2 km
NSOE, 3 km N60E, 3 km N70E in N of Iznik

92922
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fault; 1,5 km N6OE, 7 km N80-90E, 1,5 km
NT0E, 2 km N30-50E, 12 km N60-80E, 1,5 km
N40E in between Iznik fault and ‘Tinazkaya
fault; 2 km N80-80W, 6 km - N70-80E, 3 km
~-N60-TOE, 5 km N80-90E, 2 km N80-90W, 4 km
N80-S0E, 6 km N70-80E in & of Derbent fault.
UPPER PALEGCENE .

_ The beds belonging to Upper Paleocene
-aged Aydogdu Formation have strikes and
dips due to Iznik? orogenic phase. According
to the rose diagram preparsd by 23 bedding
‘'strikes and dips, the average dip of the N70-
80E dominant limit strikes is 42°,4 in N10-
TZOE (SE}. The side pressurés are through N10-
20W (NW), According to the contotr diagrai,
domina,nt_avei*agg strikes and dips are N77E
28SE, N53W 30 NE and N82W 35NE. The
strongest of the side pressures is from NI13W
(NW) . The other pressures are from ~N3TW
(NW) and S8W(SW). The most impoitant
folding is ap asymmetrical syncline without
‘any plunge, and is in N8OE direction, The side
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pressures formmg 1t are from N10W (NW) and
S10E(SE).

LOWER EOCENE

. The beds of Lower Eocene aged Darbent
. formatlo_n have their strikes and dips formed
Dby. Anatolian orogenic phase. According to
rose diagram prepared by 30 strikes and dips,
the average dips of dominant limit strikes of
N70-80W are 37°,5 in N10-20E(NE) and 45° in
- 810-20W (SW). The average dips of dominant
- Hmit strikes of N30-40E are 17° in Nb50-60W
-pressures forming, the- N70-80W dominant 1i-

(NW), 38° in 850-60E (SE) direction, The.side =~

. mit strike have developped from N10-20L (NE)

~and 810-20W (8W) and the. ones from 3510-
-20W.(SW) being more effective, The side pres-
sures forming the N30-40E dominant limit
—-atrike are from NHO-60W (NW) . and S50-60E
(SE), the -ones from N50-60W .(NW) being
- more effective, ' According to. the contour di-
. agram, the dominant average strikes and dips

are N3OE 308E, N78W 28NE, The side pres-
sures are from N6OW (NW) and S12W(SW),

The axis of the Derbent syncline from E to
W, identified in Lower Eocene as important,
‘has strike of 0,6 km in N70E, 1 km in N75W

.and 0,5 km in N70E. The side pressures for

the fold axis are from N20W-S20E, ; N15E-
S15W and N20W-S20E,

~NEOGENE

The beddings of Neogene aged Yenigehir

. formation and Camlik limestone have several
-strikes and dips effected by Attican? or most

possibly Wallachian orogenic phase, Accord-
ing to the rose diagram prepared by 28 strikes

-and dips, the average dips of N60-70W domi-
" nant Hmit strikes are 49° in N20-30E(NE)},

14°4 in S20-30W (SW); -average strikes of
N80-90W dominant -limit strikes are 17° in
NO-10E(NE) and 19°-in S0-10W(8W), The

* dips of N6OE dominant average strikes are 24°

in N30W (NW) and 27°-in $30KE (SE). The side

‘pressures which form N60-70W dominant L-

mit strike are from N20-30E(NE) and S520-

_30W (8W) and the ones from N20-3CE(NE)

being more effective. The side pressures which
form N80-90W dominant limit strike are from
NO-10E(NE) and 30-10W (3W), the ones from
NO-10E(NE) being more effective. The side
pressure which form N60E dominant average
limit strike is from N30W (NW) and S30E
(SE), the ones from 830K (SE) being more ef-

* fective, The antmhnes and synclines which

are formed in Neogene beds are 3-4 km N65H,
1 km E-W, 78kmN80W 1kmE-eWand1km
N65W directions from E to W. The side pres-
sures are from N25W-325E, N-S, N10E-S10W,
N25E-825W. According to the contour diag-
ram, the domnant average strike and dips
are NG8W 128W, N88W 30NE, and N55E 25
‘NW. The side pressures are from N22E(NE)
S2W (SW) and 835K (SE).

QUATERNARY (P'LEISTOCENE)

The beds of Pleistocene aged Iznik for-
mation have gained a slight dip effected by
the Post-Tyrrhenian movements (Pasadénian

“-grogenic phase), -

 MIDDLE-UPPER EOCENE

VOLCANIC ROCKS
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In the Middle-Upper Eocene volcanites,
there are joint sets in several strike and dips
formed by Anatolian orogenic phase or the ot-
‘her orogenicphases - following it. Rose and
Contour diagrams are prepared in relation to
60 joint strikes and: dips.:From the rose diag-
ram (Fig. 9), the lmit strikes of N80-90W -be-

Sekil. § “Pircksen andezite git eklemlerin Gil. Diyagrami . A .Dofrultu: Diyagram .
B':ve C.Egim Diyagrami [B.E§im y6ni -Yizde Diyagrami, C.EGim yGnii. Ortalama
efitn Diyagram:). S . . S e

Figure, 8 v Rose Diagram of Ihw joinis of Pyraxene andesite. A. Strike, B, and C. Dip. diograms.

{ B, Dip direelion « #4 Diagrem, C, Bip diteclion - Avarage dip Oiagrom.),

ing parallel or nearly parallel to the position
of the volcanic mass are Longitudinal joints
according to the geometric classification; the
cnes of NO-10E, being perpendicular or nearly
perpendicular to the position of the volcanic
mass are Transversal joints; and the ones of
N30-40W, N20-30E snd N60-70E, unfitting
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the position of the mass are Diagonal or Obli-
que joints, According to fhe geometric classi-
fication from the contour diagram (Fig. 10),

PIROKSEN ANDEZITE AIT EKLEMLERIM KONTUR ODiYAGRAMI

Contour Dingram of the 15"‘,!% of  Pyroxene Andesite
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the dominant average strike and dips of NTIW

878W .are longitudinal joints; N8E -85NW and

NBE 858E are Transversal joints, and N75E

30NW are Diagonal joints, or Obligue joints

(Fig. 11). : . . . .
FAULTS

The investigation area, - which had been

“effected by various orogenesis had the role of

the faults on ‘the present morphology. These
are vertical slip; dip slip (normal, - reverse)
and strike slip faults. Some of them continue
for long distances, The most important ones
are generally in-the E-W direction, the.ones in
‘N-8 direction are of secondary importance,
In the classification, according to fault axis
and strike of the bed, the ones in E-W ditec-
tion are Longitudinal and the ones.in N-8 di-
rection aré transversal faults. AKARTUNA
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(1968) explained that the formation of the

faults in the area are by the effect of Alpine

movenients, Post Pliccene and especially by

the Wallachian orogenic phase and continued
to be active with the post - Tyrrhenian move-
ments, There are proofs for this concept in
the investigation area. One of them is the Ple-
istocene conglomerate, sandstone and pebbly
sandstone (Iznik Formation) beddings which

have a strize of 60—70 with the latest move-

ments

The most important fault and fault zones
of the area as follows:

- IZNIK FAULT : 'This is the most im-

portant -fault ~ which effected ‘the forma-
tion of the Iznik Lake. It is 29 km long

and lies outside of the area in the E and W,
ARARTUNA  (1968) distinguished ‘that
the faults becomes 77 km long between . Me-
kece train station and guif ‘of Gemlik and is
vertical. Referring to our research, the fauit

is identified to have generally N70E.and some-
times NBOE strike, generally vertical or close
to vertical dip, and with a slip close to 75-100.
m, This fault which is identified as a' strike
slip (right handed) fault is a contlnuatlon of
the N orth Anatohan transform fault ny

DERBEN'I‘ FAULT It is 14 km Iong, and
the first-part 10 km long is a reverse: fault;
and the4km long second part is a vertical fa-,
ult, from W to E. In the vertical part from W
to E, the N block in the first 2 km portion
went down and the portion in the S bloek:
went upwards. At the next 2 km portion the
N block went upwards and 8 block went down:
This is rotational movements. At the reverse
fault featured portions of the Derbent fanlt,
the fault plane has 65°-70° N dips -and the
hanging’ wall moved from N to S. The net slip
could not be identified. The fault plane can
be seen clearly where it is vertical. Where the
fault is reverse, the beddings of the Upper
cretaceous formations subduct under the Per-
mian beds. Milonitized zones-and reerystallis:
zation are observed at the Permian and Ju-
rassic limestones through the fault pia.ne

TINAZKAYA FAUL’I‘ It is nearly 9 km
long, has a dip of 35°- 40° S and is reverse, It
has formed after the Upper Palnocene .and:
although the fault plane can not be observed
clearly, through this plane, the Upper Creta.-
ceous and Upper Paleocene beds subduct- un--
der the Middle-Upper Jurassm beds. M110n1t1-
zation and recrystallization .are - observed in'
the Jurassic limestones through the fault,
The hanging wall at the S of the fault pIane
has moved from 8 to N. I is ilpossible to pre-
dict net slip. The hanging wall makes. up the
h1gh portlon.s of the region,

~ AKCAPINAR FAULT: It is a vertical fa-
ult which cuts the reverse. Tlnazkaya Fault
and is 3,5-4 km long The fault plane can. be
seen sometimes through this fault which is
formed in the Jurassic limestone. Sometimes
milonitized portions are observed, The net shp
value is approximately 100 m. S

ARAPU(}TU FAULT: It is a. vertlca} fault
with length about 3-km. This fault, which was.
tormed between the ‘sanstones of Permian:
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aged Sarmagik Formation at the N block and
the Middle-Upper Jurassic aged Yardankaya
limestone at the S block, can be observed cle-
arly ‘in the area..

- “There are two more faults at the S
of Arapuctu fauli, approximately 1,5 km
long and: unite with each other after 1 km.
';;‘ghese are normal faults. The dip of the fault
planes are opproximately 80°-85° 8-and the
net- slip is 30-40 m, There is another fault at
the NE of Iznik -district which is 2 km long
and vertical. The fault, which is formed in
between the marbles at the N hlock and "the
Derekdy metamorphites at the S block, has
a-net-slip of 125-150 m. There has been milo-
nitlzatmn at the sides of the fault planes of
the above mentioned faults, :

In the investigation area and its surro-
undings, the following authors have rese-
arched on the Iznik fault: .C. RISCH (1909),
W. PENCK (1918), A. PHILLIPSON (1918),
M. AKARTUNA ' (1968). The concepts and re-
sults of -olur research on the investigation area
agrees -with--the ideas of M. AKARTUNA
(1968) ‘who-made the most detailed research
from a-mong'- ‘the ‘above given authors

’KTATACLASTIC METAMORPHIC ROOKS
MYLONI'I‘E ’

They are formed w1th the cataclastic ef-
fects of several rock groups, and are younger
than regmnal metamorphlsm There is-milo-
n1t1zat1on and crystallization due to mechani-
cal effects generally at low temperatures with
the increasing pressure, The detailed research
about these cataclastlc rocks are . done by
READ (1964) and HIGGINS (1971) as MIYA-
SHIRO (1973) distinguished. . HIGGINS
(1971) explained the presence of milonitiza-
tion“"w‘here there is excess cataclastic  defor-
Mation in @ fault zone or a fault plane, MI.
YASHIRO (1973) expressed that the tectonic
brecchla. formed with weak cataclasm, and
With mcreasmg cataclasm, the rate of finely
grained material increases and forms the ap-
‘hanitic rocks.

L. i fThe. mylonités are formed at reglons
¢lose:to- or within the faults, the rate of fine
graning depends on the movement strength
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of the fault, the distance to the area under
effect and the type of the lithology.

The rocks which are located in our inves-
tigation area are in the forms of miylonites
and have follation. The effects of cataclasm
and deformation can be seen clearly on the
rocks which contain quartz and mica. The
quartz are elongated, {folded, broken and
distributed. The mica are recrystallized, folded
and ate divided into thin planes (N of Iznik
Fault, Kurbanhk Bayi).

The samples which are obtained from
100-200 m close to Arapuctu fault are myloni-
tized, The metasedimentites (metaarenites
and metawackes) are fractured into particles
of different sizes, because of cataclistis effects.
Thése effects can be seen on the veins of qu-
artz which cut the rock. Veins got folded and
finely grained. The effects of fracturing,
crushing and getting finely grained in the iron
schist in the forms of mylonite, are observed
in the Doruklar Hill, N of Iznik Fault.

A brecchic texture at Tavgan Sirti-Devren
Reglon in the S of fznik Fault over folding,
fracturing and getting finely gralned at Kur-
banlik Bayr at 1 km N of Iznik Fault in the
Metacherts; fractures and fissures and secon-
dary growths in the quartz inside them in the
Phillites at 8 of Deliktag Tepe in the N of iz
nik District; fractures, brecchic textures and
some. recrystallization in the Marbles and
Limestones are observed due to ca.taclastm ef-
fects,

LAND SLIDES

In the investigation area, there are land
slides with N-8 strike and in the shape of arc
on the map, generally developing in the Neo-
gene aged Yenigehir formation. The sliding
planes have either vertical or nearly vertical
dip. The land slides develop generally in the
places of slightly consolidated rocks where
the underground waters are effective, due to
the gravity forces.

ECONOMIC GEOLOGY

The area shows richness in the variety
and quantity of the economic minerals as
well as industrial materials.




These are: Galena, zinchlende, chessylife,
malachite, bornite, pyrite, hematite, manga-
nite, amethyst opal, quartz feldspar, kaolinite,

PLATE I

NTOE ' o STOW-

Photo 1——SE view of Yarda,nkaya limestone (Midd-
" leUpper . JJurassic) (Jy) which lles with
_'angular unconformity over the sandsto-

ne of Sarmagk. Formation {Lower-Upper

" Permian) '(Ps), and the shale and mud-
“:stones of Nusghetiye formation (Campa-
ma.n—Maestrichtlan) (Kn) which over-

. -”lappes transgressively over the Yardan-

.~ kaya limestone at the river in SW of Kur-
~doruk Tepe of The Serefiye Village. '

stow ©ovo . NUE

PhctoE—NW view of the structural terrace a.t‘the'
sandstone interbedded marl beds which

belongs to the Nushetive Formation
(Campanian - Maestrichtian) (Kn) on
the road of Iuznik - Osmaneli in the loca-
tion of W slope of Kurterenler Dere.

gypsum, aragonite, marble, limestone, traver-

tine, sand and pebble, spring waters. <

N5OW

Photo 2 —NE view of the ¥Yaghane limestone (Lo-
wer-Middle Paleccene) (Tya) which  lies
in graded contact -and conformable on
the a.lternation of sandstone:and. shale of
the. Nughetiye : formatlon : (Gampanian—
Maestrichtian) (Kn) and ‘the ¥
“formation (Upper: Paleocene) - {Ta)’ which
11es ‘as angular .

sandstone of Sarmaslk Formatlo‘ -
wer - Upper Permian) (Ps). from “the B
slope of Yaghane Dere in the W of Der-
bent Village,

A :
Ve
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unconformity over 1t'
from the Asagl Dere 1n the NE n ‘Ege'ee_




N3OW o _ ‘ , SHE

Photol——NE View of Pyroxene andesite () and
Middle -- Upper <'Jurassic limestons inchi-
sion (I) inside = if, Hmestone . member
- {Knk,). of the Nushetiye formation (Cam-
.panian - Maestrichtian) (Kn) and the Yar-
s ka.ya. Himestone. blocks (Jy)} in the form
“of; olistolite ‘aged ‘Middle - Upper: Jurassic
within ‘this - formation from N of Akkaya
Tepe ‘which “is located ‘8 of Atiye Village.

Photo 2 —E view from the SW of the Degirmenba-
yir1 Tepe to Derbent fault which are in
between the Yenigerefiye limestone (Up-
per Permian) (Py) and Nushetiye Forma-

- tion (Campanian - Maestrichtian) (Kn), and
‘Derbent formation {Id), The barbs show
the “upthrown block over the fault plane,

i The movement directlon was from N to s

Photo 3—Pyr0xene Andesite., Andesine (PL), Ol
goclage - Andesine (PL,), Pyroxene (Pr}.
Porphyritic texture, Xnicols. (X50).

PLATH II

Photo I — Algal hiomicrudite.
(@), Nankinella

L B

WER PERMIAN (Artinsgkien) (P;)

A
PER PERMIAN (Mourgaplen) (Py)}, Or-
dinary illumination, (X59)

Gymhocodium spp.

Sarigu - limestone
member of the Sarmagik Formation, LO-

(N),
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Photo 4 — Nummulites sp. Silty blomicrite; Beyptinar
silty limestone . member of the Derbent
formation, EOCENE (Ypresian) Ordinary
Hllumination, (X50)
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Due to a publishing error the lines between 28-29 on the left column
of the page 205 from the top should be added and read a sfollows: «hedded,
white, cream, sometimes grey white colored, irregular broken, juinted, fiiled
with silex parallel {o the bedding and juints, thin”,
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