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Engineering geological typology of Neogene sediments Ostrava
basin characteristics for foundation engineering

Temel mihendisligi agisindan Ostrava havzasindaki Neojen ¢dkellerin

mdahendislik jeolojisi tipolojisi

Marian MARSCHALKO

VSB-Technical University of Ostrava, Faculty of Mining and Geology, Institute of Geological
Engineering, 17 listopadu 15, 708 33, Ostrava, Czech Republic

ABSTRACT

In the Ostrava basin is currently in engineering geology problems and the creation of complex constructions
predkvarterniho important element characteristics of the substrate. Common problem Tertiary rocks are -
Lower Badenian (Miocene). It does not mean the actual geometry (depth of deposit), which is already fairly
well explored, but his physical-mechanical and petrographic characteristics. The study was therefore the
research nature of the Neogene predkvartérniho substrate, the output geological typology (the so-called
local characteristics) of its properties as a tool for organizations and companies dealing with engineering
geological, geotechnical exploration, and setting up structures in this important urban agglomeration.

Keywords: Pecgenek kirectasi; Senomaniyen; Bati Toroslar; Miliolidae; Beydaglari.

INTRODUCTION

Pre-Quaternary bedrock feature is a significant
constituent of an engineering geology and
exacting building construction especially in
Ostrava Basin. Neogene (lower Baden — Miocene)
rock is the issue not Carboniferous. Depth of
occurrence of Neogene deposits is well known,
but the physic-mechanical properties and
petrography.

Exacting buildings are found about 5 — 18 meters
depth, and this depth is the most important.
Absence of the space in the cities, subsurface car-
ports, city infrastructure, etc. leads to a necessity
of building foundation into the lower depth not only
the exacting buildings. In Ostrava Basin, the
gravel terrace properties are insufficient to
foundation or the building geometry interferes with

this geological structure and therefore the
foundation into the Pre-Quaternary bedrock is
recommended.

In the regard of engineering geology, Miocene
formation is considered to a monotonous. This
idea is out-of-date now. Several problems occur
during e.g. the speedway D47 and collector
channel construction, and these problems result in
the significant diversity of Miocene formation
development and thus result in the changes of
physic-mechanical properties. Either the Neogene
rock has the low bearing value or it behaves as a
semirock in the shallow depth.

Aim of this project is to investigate the Pre-
Quaternary rock and create the engineering
geological typology of its properties. The
engineering geological typology will help the
organizations or companies concerning with



engineering geology, geotechnical investigation,
and foundation engineering in the Ostrava city
agglomeration.

NATURAL CONDITIONS

According to a regional geology, the area of
interest belongs to Ostrava Glacial Basin that is a
part of front Carpathian fore-deep of Outer
Western Carpathians.

Pre-Variscian  crystalline  basement called
brunovistulikum is underlying of Neogene
(Havlena, Dudek, 1978). Brunovistulikum contains
migmatites and migmatitic paragneiss. Upper
components are Moravian Karst Devonian
deposits, and Lower Carboniferous Culm. Upper
Carboniferous sediments begin with basal coarse
grained sandstone, subsequently siltstone with
rooty aleuropelite, coal seam, and, finally
aleuropelite or pelite with the limnic, brackish or
sea fauna (Chlupac a kol., 2002).

Quaternary sediments represent the cover of the
fore-deep autochthon Miocene deposits. They
contain Holocene fluvial deposits of lower and
upper alluvium plane and anthropogenic deposits
such as backfills and dumps. Pleistocene deposits
represent glaci-fluvial, fluvial, deluvial deposits,
loess loam, and Tertiary eluvia.

HYDROGEOLOGY OF NEOGENE AND
QUARTERNARY

The area of interest belongs to Odra River basin,
hydrology order 2-01-01 (Michli¢ek a kol., 1986).

Basal clastics of karpat developed only in deeper
part of Carboniferous paleorelief, and do not
create geologically or hydraulically continuous lay.
In the point of view of hydrogeology, this structure
has the character of a flaser with confined aquifer.
The groundwater is fossil, syndepositional and
with no earth ground circulation.

Aquiclude is represented by a silty clay deposit of
karpat — brown and grey layers.
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Significant aquifers are localized in the layers of
disintegrated sandstone or sand and in the layers
of grey facie or in the flaser sand with gypsum.

Lower baden basal clastics including detrital
sediments lay on the weakened, strongly
disintegrated and weathered Carboniferous rock.
Together with it creates the confined aquifer.
Human activity strongly influences this confined
aquifer. Detrital sediments were developed in the
east of the area of interest in two connected
Détmarovice and Bludovice scours.

Lower baden pelite represents the aquiclude.
Sandy layers of the same geological unit are
saturated by the fossil sea water and it represents
the stationary system and confined aquifer. The
aquifer is represented by fine grained sand and
low consolidated sandstone curved due to a
different contraction of Lower Baden pelite that
has great thickness.

Quaternary sediments are wide spread in the area
of Ostrava Glacial Basin. They are included in the
effluvial gravel-sand and in the Odra, Ostravice
and OlSe River terraces. Two types of terraces are
known in the hydrogeological point of view. Main
terrace consists of gravel to gravel-sand
pertaining to Elster to Saal Glaciation. Valley
terrace consists of fluvial gravel-sand to clayey
sand and deposits of Pre-Elster Glaciation valley.
This valley lays 60 — 100 meters bellow the valley
terrace and it is filled with fluvial sand to gravel-
sand and send with the clayey intercalation.

Quaternary saturation concentrates in a pore
system — sand, gravel-sand; the water is an
atmospheric origin. It keeps oxidized environs
within the area of intensive circulation with the
earth ground. Groundwater is utilized to
waterworks purpose (Dopita et al., 1997).

MIOCENE STRATIGRAPHY AND LITOLOGY
Karpat Sediments
Bedrock of Karpat sedimentation basin s

represented by Carboniferous rock, above the
karpat sediments lays the Outer Carpathian
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Nappe lays. Lithic facies of karpat units are
influenced by various subsidence rate, various
salinity of sedimentation area, and variance of
basin bottom. In Ostrava Region, karpat divides
into 5 general lithological types (Dopita et al,
1997; Martinec, Krajicek, 1990).

a) Local depression clastics — lay on the karpat
base. Clastics are represented by sandy
gravel, low consolidated sandstone and fine
grained  conglomerate  with  prevailing
Carboniferous material. Thickness reaches a
several decades of meters.

b) Varied basal siltstone — as an accumulated
Carboniferous geest arisen before karpat
transgression in brackish environs or in the
coastal lakes. The clayey siltstone is bluish or
greenish to grey. Maximum thickness is 70
meters.

c) Brown beds deposited at first in shallow
lagoons with fluctuating salinity then in the
sea environs. It contains browny grey to dark
grey claystone that is both limy and non-limy.

d) The most spread grey “schlier” beds
developed both in the shallow and deep
neritic environ. They lay on the varied basal
siltstone or brown beds. At the upper parts of
Carboniferous relief lay just on the
Carboniferous. They contain greenish or
bluish grey limy micaceous claystone with
variable sand content and with the clayey
sandstone lamination.

e) Beds with gypsum content — their character is
affected by shallow neritic and shallow lagoon
environs. They contain green and foxiness to
red limy claystone. Irregular laminas of pink or
white fibrous gypsum occur within them.

Baden Sediments

Baden sediments fill a part of Miocene fore-deep
that was developed before nappe overthrust. The
Miocene fore-deep reach about 15 km of spread
in Ostrava Region (Dopita et al, 1997; Martinec,
Krajicek, 1990).

a)Basal clastics — detritus — arisen after the
erosion of Carboniferous surface before
Miocene sea transgression and during this
transgression. Basal clastics fill the toes of the

erosion valley and Bludovice and Détmarovice
pothole bottom. Detritus contains coarse
grained boulder breccias, boulder gravel, limy
and clayey sand and gravel that is poorly
sorted; with calcite cement. Gravel becomes to
so-called beach sand near the upper margin of
detritus creation.

b)Except the pelagic sediments, the coarse
grained and unsorted breccias contain also
deposits of terrestrial alluvia and diluvium.
These sediments create the independent
sedimentation cycle separated from above
laying pelite.

c)Pelite — lays on the basal clastics due to a basin
deepening. The area of sedimentation was well
oxidised, far from the sea-coast, sporadically in
deep depressions. Pelite represents greeny
grey to grey limy clay with the variable
carbonate content. It mostly contains silt
impurity and fine grained sand lamination.
Increased sandy lays accumulation is known at
2 elevations — upper sandy layers between +50
to -50 meters; and lower sandy layers between -
400 to -450 meters at the area of Bludovice and
Detmarovice pothole. Locally, pelite contains
acid tuff and tuffites.

METHODOLOGY

This paper was solved in a several phases. During
the 1% phase, the area of interest was specified.
The characterization of Neogene was determined.
The area of interest falls into a part of cadastral
area of Ostrava. Sample collection proceeded as
a planned investigation for various purposes
during the 2" phase of project realization.

Subsequently, properties laboratory research was
realized including particle-size analysis, indexing
property research (determination of consistency
limits, water content, and porosity), determination
of bulk density, density, shear strength,
compressibility. The actual data was supplied with
archive research delivered by K-GEO Company.
Obtained data was evaluated and statistically
processed during the next phase. Final phase
proposes the engineering geological typology of
Neogene sediments with the local characterization
(Tabel 2).
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The statistic data set includes 405 boreholes that
are recorded in JTSK coordinates; and these
boreholes have registered the Neogene surface
depth.

151 samples was collected from these boreholes
and used to a laboratory research [7-15] of rock
properties (Tabel 1).

Tabel 1. Number of processed samples of given
area.

Selected properties Number of
samples

water content 145
specific density 145
bulk density 148
dry sample bulk density 148
liquid limit 141
yield point 141
plasticity index 141
consistency index 138
porosity 142
saturation 142
effective cohesion 75
effective angle of internal 75
friction

cohesion intercept 37
total angle of internal friction 34
oedometric modulus 44

The samples were collected from pelite sediments
of lower baden as a grey to blue grey limy, solid
moist clay.

Neogene depth below the earth surface varies
from 1.8 to 19.0 m (SW of area of interest 5 —
17m, SE 2 — 17 m, NW 7 — 15m). With the
respect to the Iutaceous Neogene, above
mentioned literature and soil recovery the
foundation soil is assumed to be fine grained soil.
The soil classification was processed according to
CSN 73 1001 Standard. For this purpose the
grain-size curves and plasticity chart were used.
Based on these graphical representations, the soil
classes were determined. These classes describe
Neogene sediments of area of interest.

MARSCHALKO

Grain size distribution is determined by the grain-
size analysis. It represents the grain distribution in
the soil according to its size. The amount of the
particular grain-size fraction is transferred to a
percentage. The result of this analysis represents
the grain-size curve. Grains greater then 0,1 mm
is SIEVE through the set of mesh screens. Grain-
size under 0.1mm is determined by the
hydrometrics test. Figure 1 (according CSN 73
1001 Standard) shows that lower baden
sediments are well sorted. Dash line represents
the grain-size curves of fine-grained sandy sail;
solid line represents the envelope curve of all
determined grain-size curves of clayey soil.

Yield point wp represents the moisture of yield
point when the solid state soil becomes plastic.
Determination of yield point is given by CSN 72
1013 Standard. During the laboratory test, the soil
sample is shaped as a cylinder with the 3 mm
diameter. When the cylinder begins to fall into
1cm long pieces, the moisture is established.
Figure 2 shows the rate of yield point varies from
10 to 45 %, the most frequent rate is between 20
- 30%.

Liquid limit w, represents the moisture of yield
point when the soil loses the strength and
becomes liquid. This moisture rate is established
by means of Cassagrande concave tool. The
Cassagrande concave tool with the cut in two soil
sample 25 times taps at the base block with the
rate of 2 hits per second (according the CSN 72
1014 Standard). The two parts of soil moisture
should put together for 12.5 mm.

Evaluation of liquid limit is shown at the Figure 3.
It seems the clayey soil is predominately high
plastic (65 — 70%). This result corresponds with
Martinec and Kraji¢ek (1990). Soil with low (17 —
35%), intermediate (35-50%) and extreme (70 —
90%) plasticity is less frequent.

Plasticity index in percentage represents the
moisture range in which the soil is plastic (IP=wL-
wP). It means, how much of moisture the soail
should be charged to become from plasticity limit
to yield point.
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Figure 2. Dependence of yield point on frequency

The plasticity index varies from 2.7 to 55%, Atterberg classification, this range corresponds
whereas Martinec and Krajicek (1990) mention with clayey loam to clay. Lower plasticity index
10 to 60%. The most frequent rate of plasticity (less then 17%) corresponds with sandy soil and

index varies from 30 to 45% (Fig. 4). According to loam.
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Consistency index Iz reflects the state of
consistent soil. The natural moisture of soil is
compared with the consistency limits — w,_ and wP.
Consistency index helps to establish the Standard
characterisation. Consistency index varies from
0.3 to 1.7 (Fig. 5). The most frequent range is 0.5
to 1.0 — solid consistencies; and 1.0 to 1.5 — rigid
consistencies (according to CSN 72
1001Standard). This result corresponds with
Martinec and Kraji¢ek (1990).

Plasticity chart is required for soil with the grain-
size particles less then 0.5 mm (according to CSN
73 1001Standard). It represents the dependency
of w_ soil moisture on plasticity index.

The plasticity chart is divided into two parts by a
line Ip = 0.73 (w.-20%). Figure 6 ratifies the high
plasticity of clayey soil. Lower values have the soil
with higher rate of silty or sandy aggregates.

30 4

25

a

15 -

Frequency N

10 4

0 =T |

03 05 0,6 0,7 08 0,9 1,0

1,1

Consistency index Ic (-)

1,2 1,3 14 15

Figure 5. Dependence of consistency index on frequency.
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Figure 6. Plasticity chart of soil grain size under 0.5 mm (according to CSN 731001 Standard)



According to the evaluation of above mentioned
characterization the soil is classified into the
classes: fine grained F8 — clay with high plasticity
CH (58 % of all samples), clay with very high
plasticity CV (11%); F6 — clay with intermediate
plasticity Cl (11%), clay with low plasticity CL
(6%); F7 — loam (mould) with high plasticity MH
(2 %), loam (mould) with very high plasticity MV (5
%), loam (mould) with extremely high plasticity ME
(2 %), sandy loam (mould) MS and sandy clay CS
(5%).

Physical properties are another of descriptive
properties. They influence on soil mechanical
properties as compressibility, consolidation,
collapsibility, settlement etc.

Specific density ps means relationship between
density of soil particles and their volume. Specific
density is determined according to CSN 72 1011
Standard during the laboratory test as the weight
of adjusted sample to its volume established by
the pycnometer method.

Specific density of loam and clay varies from 2.7
to 2.75 g.cm-3 (Pasek, Matula et al., 1995). It
means, the area of interest contains
predominately clay, less frequently there occurs
clay with loamy impurities or loam (see Fig. 7),
further sand, eventually clay with sand whose
specific density reaches 2.67 g.cm-3.

N
|

/
/

l_.Ll

2,67 2,7 2,75

Frequency N
5

= N W
o O O O
I

specific density ps (g.cm™)

Figure 7. Dependence of specific density on
frequency.
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Bulk density p represents ratio between soil
density and its wet soil volume. Bulk density is
required for calculation of relative density and
porosity. It is determined according CSN 72 1010
Standard.

Figure 8 shows that the range of bulk density
varies from 1.8 to 2.2 g.cm-3. The most frequent
value falls into 1.95 to 2.05 g.cm-3. This result
corresponds to Martinec and Kraji¢ek (1990). Bulk
density of clay reaches 2.1 — 2.2 g.cm-3, silty
loam 1.9 — 2.1 (PaSek, Matula et al., 1995). Bulk
density below 1.9 g.cm-3 relates to occurrence of
sandy or loamy particles.

Dry bulk density p, represents ratio between dry
soil density and volume of original wet soil. Dry
bulk density is required for calculation of moisture
or saturation. Value of dry bulk density varies from
1.3 to 2.0 g.cm-3. The most frequent value is 1.5 -
1.7 (Fig. 9).

Porosity n means ration between volume of soil
pores and total volume of soil. Porosity is
calculated by means of bulk density and dry bulk
density. It varies from 28 to 51 % (Fig. 10). The
most frequent range is 35 — 45%. The soil with
porosity below 35% assumed to be sandy or
loamy. According to Martinec and Krajicek (1990),
the porosity varies from 20 to 30%.

Moisture Wn is a volume of water contained in
soil. This water could be taken away by means of
drying at temperature 105 and 110°C. Moisture
could be calculated as a ratio between original soil
density and dry density. Process of the laboratory
test agree with CSN 72 1012 Standard. Natural
moisture content varies from 12 to 35%, the most
frequently 20 — 30% (Fig. 11).

Degree of saturation Sr represents a rate of pore
water filling. It is ratio between water volume and
pore volume. Very wet soil (according Myslivec,
Eichler, Jesenak) has the degree of saturation 0.8
— 1.0 (Fig. 12), these results agree with Martinec
and Krajicek (1990).
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Mechanical properties include shear strength that
is characterized by cohesion and angle of internal
friction; and modulus of deformation. These
properties represent the behaviour of soil during
the straining. Untold samples were available to
this research.

Angle of internal friction and cohesion represent
the factors of shear strength. Internal friction is
defined by the angle of internal friction; cohesion
is defined by shear strength within the zero direct
stress.

In case of coherent soil, the source of shear
strength rises from internal friction between soil
grains; and cohesion. The cohesion means
relative structure of single parts and water. It is
defined by shear strength within the zero direct
stress.

In case of incoherent soil, the source of shear
strength represents the internal friction between
soil grains only defined by angle of internal
friction.

Effective parameters of soil strength describe soil
that is under influence of stress as long as the
neutral pressure reaches zero thus the soil is
consolidated (stress is transferred by grains only).

Effective cohesion falls into range of 5 to 30 kPa
(Pasek, Matula et al, 1995), in case of our
research the values vary from 7 to 80 kPa (Fig.
13a). Effective angle of internal friction according
to Pasek, Matula et al, 1995 reaches 18 to 30°,
our research 14 — 28° (Fig.13b).

During the laboratory test of apparent parameters
of soil strength, the pore water content is constant.
The soil is disturbed as unconsolidated and
undrained. Apparent parameters valid for given
soil compactness and moisture. It is required for
loading test.

Apparent cohesion varies from 30 to 280 kPa
(Fig.14a), apparent angle of internal friction 1 to
17° (Fig.14b). According to Pasek, Matula et al,
1995 the apparent cohesion is 10 to 200 kPa,
angle of internal friction is 0 to 25°.
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Figure 13. Dependence of effective soil strength
on frequency; a) Dependence of effective
cohesion on frequency, b) Dependence of
effective angle of internal friction on frequency.

Constrained modulus E,.q describes the state of
soil that could not be deformed owing to vertical
stress — uniaxial compression. Compressibility is
established during the wuniaxial compression
measurement in dependence on known stress in
the oedometer. Consolidation should forego the
laboratory test. Subsequently, the soil sample is
gradually charged till the maximum stress; finally
the sample is released.

Dependency of proportionate deformation and the
stress is represented by compressibility curve.
According to PaSek, Matula et al. (1995), the
constrained modulus values vary from 8 to 39
MPa. In case of our research, these values reach



12

5 to 45 MPa, the most frequently 5 to 20 MPa
(Fig. 15).

At the conclusion of this Chapter, the foundation
soil typology of Neogene of Ostrava basin is
presented. Local characterizations are marked
beside them the Standard characterization is
noted. Local characterizations are significant for
foundation soil geotechnical assessment. Tabel 2

MARSCHALKO

shows the research results are more favourable
than Standard characterization.

Linear dependence of consistency degree,
porosity and moisture on the depth under surface
of Neogene were not approved (Fig. 16, 17, 18).

Figure 19 and 20 show dependent bulk density
and dry bulk density of soil on the porosity.

Frequency N

100 150 200 250 280

Apparent cohesion ¢  (kPa)

Frequency N

o N B O ®

4 6 8 10 17
Apparent angle of internal friction

(@)

(b)

Figure 14. Dependence of apparent soil strength on frequency; a) Dependence of apparent cohesion on
frequency, b) Dependence of apparent angle of internal friction on frequency.
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Figure 15. Frequency graph of constrained modulus.
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Tabel 2. Comparison of local characterization with Standard characterization.

local Standard
characterization characterization characterization
F8 Eoeq (MPa) 10,46 — 25,28
(CH, CV, CE)
Eger (MPa) 3,87 -9,35 4-6
solid consistency | cs (MPa) 0,01-0,08 0,006 - 0,014
Sr>0,8 @i (°) 15-27 13-17
¢, (MPa) 0,06 - 0,28 0,08
?u (%) 1-8 0
local Standard
characterization characterization characterization
F8 Eoeqd (MPa) 6,26 — 17,83
(CH, CV, CE)
Eger (MPa) 2,32-6,6 2-4
stiff consistency Cer (MPa) 0,008 — 0,055 0,002 — 0,008
Per (°) 14 - 28 13-17
¢, (MPa) 0,03-0,19 0,04
o, (%) 3,3-12 0
local Standard
characterization characterization characterization
F7 Eoeq (MPa) not available
(MH, MV, ME)
Eder (MPa) 5-7
solid consistency | c. (MPa) 0,01 -0,08 0,008 - 0,016
Sr>0,8 @t (°) 17 - 27,92 15-19
¢, (MPa) 0,119-0,135 0,08
Q. (°) 1,7-2,2 0
local Standard
characterization characterization characterization
F6 Eoeqd (MPa) 7,39 — 27,45
(CL, CI)
Eger (MPa) 3,47-129 3-6
stiff consistency Cer (MPa) 0,007 - 0,01 0,008 - 0,016
@es (°) 19-28 17 - 21
¢, (MPa) not available 0,05
@ (°) not available 0

13
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Figure 16. Consistency index versus depth below Neogene top
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Figure 17. Porosity versus depth below Neogene.
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Figure 20. Dry bulk density versus porosity graphic.

CONCLUSIONS

This engineering geological research assessed
the physical and mechanical properties. On the
base of this research, the typology of foundation
soil local characterization of Neogene was
created. The typology is suitable for the
foundation engineering at the area of Ostrava
Basin.

Neogene occurs in the depth of 1.8 to 19 meters
below the earth surface at the area of Ostrava
City. It has form of lower baden lutaceous
deposits — grey-bluish, grey-greenish or grey limy
clay. This soil is well sorted, prevailing stiff or solid
(0.5 — 1.5 of consistency). The most frequently
there occurs fine grained soil of F8, less F6 and
F7.

Porosity varies from 28 to 51%, moisture from 12
to 35%. Bulk density varies from 1.8 to 2.2 g.cm-3,
dry bulk density from 1.3 to 2 g.cm-3. Both
depend on porosity. Dependence of physical
properties (porosity, consistency index, moisture,

saturation) on depth beneath the top of the
Neogene was not approved.

Established mechanical properties — effective and
total parameters of shear strength, constrained
modulus and deformation modulus agree with the
values of similar structures mentioned in technical
literature.

Typology of foundation soil was created on the
basis of soil type, consistency degree. These
parameters are determining for fine grained soil
(F6, F7, F8). Local characterization presented in
Tabel 2 show more favourable geotechnical
parameters relevant for foundation engineering.

The group of very unfavourable foundation soil
was not unambiguously defined in given
geological unit. Regarding to a file extent and
imperceptible occurrence of loamy sand and
sandy soil, continuation of this research is
recommended. Continuation could lead to an
extension of the database; influence of soil
properties on the depth could be approved;
occurrence of sandy soil could be discovered.
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Bati Pontidlerde (Bilecik-Kastamonu-Merzifon) ylizeyleyen Titonik
fasiyesteki kiregtaglarinin biyostratigrafik karsilagtirmasi

Biostratigraphic correlation of Tithonic facies limestones in the West
Pontids (Bilecik-Kastamonu-Merzifon)

Mehmet AKYAZI, Nazire OZGEN ERDEM
Cumhuriyet Universitesi, Jeoloji Miihendisligi Bélimii, 58140 SiVAS

0oz

Titoniyen katinin 6zel bir Grind olan ve Titonik fasiyes olarak adlandirilan ince tabakali pelajik kiregtaslar
igerisinde bol olarak bulunan Calpionnellid’ler iran’in dogusundan batiya dogru, Dogu Meksika'ya kadar
uzanan tetis provensi igerisinde, ¢ok genis cografik yayilima sahiptirler. Bu kadar genis cografik yayilimlar
gbsteren Calpionnellid’ler Ust Titoniyen-Berriyasiyen'in giiclii gdstergeleri olmalarindan ve herhangi bir
mikro ve ya nannofosil gruplarindan daha kararli olmalarindan daha dnemlidirler.Tetis provensi igerisinde
yer alan Tirkiye'de ozellikle de kuzey Anadoluda; Ust Jura-Alt Kretase yiizleklerinin genis yiizlekler
sundugu bilinmektedir. Bati Pontidlerde; Bilecik, Kastamonu, Merzifon yérelerinde ylizeyleyen Ust Jura-Alt
Kretase yasl kiregtaglari Titonik fasiyes Urunleridir ve bol Calpionel igerirler. Kuzey Anadolu’da oldukga
genis cografik yayihm sunan bu birimler, litostratigrafik kronostratigrafik ve biyostratigrafik agidan buyuk
Olgtde benzer 6zellikler gdstermektedirler.

Anahtar Kelimeler: Bati Pontid; Calpionel; Titonik fasiyes; biyostratigrafi.

ABSTRACT

The Calpionellides which are a special product of Tithonian age and are found in abundance within thin-
layered pelagic limestones named as Tithonic facies are geographicailly very widespread within Tetis
province that lays from the east of Iran to the cast of Mecxio. The Calpionellides that show such wide
geographical spreading are important as they are signifacant representatives of Upper Tithonian—Berriasian
and the are more resolute than any micro or nanno fossile groups. Upper Jurassic—-Lower Cretaceous units
show such wide outcrops is Turkey, northern Anatolia in particular, which is located within Tethyan
province. Upper Jurassic-Lower Cretaceous limestones which outcrop in Bilecik, Kastomonu, Merzifon
regions of West Pontids are products of Tithonic facies and cuontain calpionellides in abundance. These
units that present wide geographic distribution in north Anatolia show very similar lithostratigraphic,
choronostratigraphic and biostratigraphic features.

Keywords: West Ponntid; Calpionel; Tithonic facies; Biostratigraphy.

GiRiS

Bu calismada Kuzey Anadoluda jeolojik olarak
Bati Pontid olarak tanimlanan ve adlandirilan
cografyada yer alan yizleklerde Ust Jura-Alt
Kretase yuzleklerinde karsilastiriimali biyostratig-
rafik ve kronostratigrafik galismalarin yapilmasi ve

daha o6nce bu amagla yapilmis calismalarin
bilinen sonuglariyla kargilastirmasi amaclanmistir.
Amaca yonelik olarak o6nceki calismalar
derlenmeye calisilmistir.  Turkiye jeolojisinde
Onemli bir yeri olan Kuzey Anadolu’da ayrintili
paleontolojik calisma yapilmamis Ust Jura-Alt
kratase yuzleklerinin yani sira Calpionel igerdigi
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bilinen fakat Calpionel biyostratigrafisine yonelik
calismalarin olmadigi ylzleklerde bulunmaktadir.
Buna karsin Calpionel biyostratigrafisine yonelik
degerli ve ¢ok kapsaml calismalarin oldugu da
gorinmekte olup, bu c¢alismalardan bazilari
asagida cikariimistir.

Altinli ve Yetis (1972), Altinli (1973), Toker (1975),
Demirkol (1977), Saner (1977), Tung (1979, 1980,
1992), Akylrek ve dig. (1980, 1982, 1984), Tun¢
ve Saner (1980), Tansel (1980), Tash (1980),
Bursuk (1981, 1992, 2000), Ozer (1983), Yiimaz
ve Tuysliz (1984), Aydin ve dig. (1986),
Hakyemez ve dig. (1986), Pehlivan ve dig. (1987,
1991), Tuysuz ve dig. (1990), Tuysuz (1990,
1993), Altiner ve Ozkan (1991, 1996), Altiner ve
dig. (1991), Kogyigit (1991), Tirkecan ve dig.
(1991), Tunoglu (1992), Ozkan (1993), Akyazi
(1994, 1996, 2001), Akyazi ve Tung (1998, 2002),
Tun¢ ve Akyazi (2000, 2001), Akyazi ve dig.
(2001) bunlardan bazilandir.

Bunca fazla galisma yapilmis yoérede si§ denizler
fasiyeste  gelismis  Ust Jura-Alt  Kretase
yuzleklerinin var olmasina kargin, yuzleklerin
¢ogunlugunun Titonik Fasiyeste gelismis derin
denizel Kkilli kiregtaglarindan marnlardan olugsmus
oldugu ve bol oranda calpionel igerdigi gorinmek-
tedir. Bu nedenle galismalardan o6zellikle Saner
(1977, 1980), Tung (1979, 1980, 1992), Tansel
(1980), Bursuk (1981), Ozer (1983), Altiner ve dig.
(1991), Altiner ve Ozkan (1991, 1996), Bursuk
(1992, 2000), Ozkan (1993), Akyazi (1994, 1996,
2001), Akyazi ve Tung (1998, 2002), Tung ve
Akyazi (2000, 2001), Akyazi ve dig. (2001),
Calpionel  biyostratigrafisine  yonelik  olarak
yapilmis olan galigmalardir.

Degisik jeolojik amach yapiimig olan bu
calismalar, amaclarina yo6nelik olarak ¢ok
kapsamli ve sonuglari bakimindan da oldukga
onemlidir. Ancak bu c¢alismalardan 6nemli bir
kisminin sonuglar yalnizca yapildigi yerle sinirli
kalmigtir. Ayni tektonik kusak icerisinde yer alan
ve ayni kronostratigrafik dizeye sahip birimlerin
birbirleriyle kargilagtirilarak yorumlanmasi, ben-
zerlik ve farkhhklarinin ortaya ¢ikarilmasi, s6z
konusu kusagin stratigrafisinin  ve jeolojik

AKYAZI ve ERDEM

Ozelliklerinin ortaya konulmasi ve daha kolay
anlasilir olmasi bakimindan énemli olacaktir.

Amagc ve Kapsam

Bu calismada Kuzey Anadoludaki Ust Jura-Alt
Kretase yuzleklerinde karsilastirmali biyostratigra-
fik ve kronostratigrafik galismalar yapmak ve daha
Once bu amacla yapilmis calismalarin bilinen
sonuglariyla karsilastirmak amaclanmigtir. Amaca
yonelik olarak ©6nceki calismalar derlenilmigtir.
Tarkiye jeolojisinde o6nemli bir yeri olan Kuzey
Anadolu’'da 6zelikle de, bati ve dogu kesimlerinde
cogun Ust Jura-Alt Kretase yizlekleri, Titonik
fasiyeste gelismis, bol Calpionel iceren killi denizel
kiregtaslarindan olusmustur. Bu nedenle Kuzey
Anadolu’da degisik jeolojik amagli yapilmis
calismalarin yani sira Calpionel biyostratigrafisine
yonelik olarak oldukga kapsamli calismalar da
yapilmistir.  Amagclarina yonelik olarak ¢ok
kapsamli ve sonuglari bakimindan da oldukga
onemli bu calismalarin 6nemli bir kisminin
sonuglari, yalnizca yapildigi yerle sinirli kalmigtir.
Ayni tektonik kusak igerisinde yer alan ve ayni
kronostratigrafik diizeye sahip birimlerin birbir-
leriyle karsilastirilarak yorumlanmasi, benzerlik ve
farkliliklarinin ortaya c¢ikarilmasi amaclanan bu
calisma, sb6z konusu kusagin stratigrafisinin,
tektonik konumunun, jeolojik 6zelliklerinin ortaya
konulmasi ve daha kolay anlasilir olmasi bakimin-
dan 6nemli olacagi dustintlmustur.

Bu amaca yonelik olarak batida Bilecik'ten
doguda, Merzifon’a kadar olan cografyada yapilan
bu c¢alismanin sonuglariyla, ilerde orta-dogu
Pontidlerde yapilmasi planlanan c¢alismalar ve
onceki galisma sonuglarinin birlikte yorumlanarak
denestiriimesi ve toparlanmasi, hem bdlge jeolojisi
acisindan dnemli katkilar saglamis olacak hem de
uygulamada ve bilgilerin kolay kullanabilir olmasi-
na katmadeger saglayacaktir.

Ayni tektonik kusak igerisinde yer alan ve ayni
kronostratigrafik dlzeye sahip birimlerin
birbirleriyle karsilastirilarak yorumlanmasi, benzer
ve farkliliklarinin ortaya ¢ikariimasi, s6z konusu
kusagin stratigrafisinin, tektonik konumunun,
jeolojik Ozelliklerinin ortaya konulmasi ve daha
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kolay anlasilir olmasi bakimindan Onemli

olacaktir.

Yapilan oOncel c¢alismalardan elde edilen 6n
bilgilere bakildiginda kronostratigrafik dizeyleri
biyostigrafik ve sedimantolojik 6zellikleri benze-
mekten de Ote, birebir esdeger olan Titonik
fasiyesteki Ust Jura-Alt Kretase yasli birimlerin
degisik formasyon adlariyla tanimlanmis ve
adlandiriimis olmasi literatirde de karmasa yarat-
makta oldugu acik¢a gorulmektedir.

Bu birimlerin yapilan bu ¢alismayla benzerlik ve
farkhhklari ortaya konulacak ve esdeger Ozellikte
oldugu saptanan formasyonlarin  gerekirse
Oonceden tanimlanmis ve onaylanmis formasyon-
larla ayni ad altinda toplanmasi igin, elde edilecek
sonuglar bir raporla TSK'ya O6nerilecektir. Bu
nedenle bu galismada birimlerin kronostratigrafik
dizeyleri verilmis fakat formasyon adi kullaniima-
sindan kaginiimigtir.

Ayni denizin UrGnu olan, ayni stratigrafik ve
sedimantolojik 6zelliklere sahip birimlerin denesti-
rilerek toparlanmasi, hem bdlge jeoloji bakimindan
onemli katkilar saglayacak hem de uygulamada
ve bilgilerin kolay kullanilabilir olmasinda oldukca
yararl olacaktir.

BILECIK YORESI GENEL JEOLOJI

Bolu-Eskipazar Zonu’nun glneyinde vyer alan
Sakarya Kitasi Tektonik Kusag! icerisinde bulunan
¢alisma alaninda, Pontid Kitasi benzeri bir temel
orti ayirdimi mevcuttur. Bélgede Alt Jura yasli
kayaglar, metamorfik temeli acili uyumsuzlukla
Orter.

Temelde yer alan Permo-Triyas Yash karmasiga
ait birimler Uzerine gelen 6rti kayaclari; Erken
Jura trasgresyonun ilk Grinleri olan Liyas yasli
kumtaglarina ait ¢dkel kayaclari ile, Ust Jura-Alt
Kretase vyash Titonik fasiyeste gelismis bol
Calpionelli  kiregtaslari ile c¢ogunlukla karasal
fasiyeste gelismis daha geng yastaki detritiklerden
olusmaktadir.

1:100.000 Olgekli, Adapazari H24 Paftasinin belirli
bolimlerini icine alan ve Kitasi Tektonik
kusaginda yer alan calisma alani; intra-Pontid

Sutir Zonu’'nun guneyindeki Sakarya Kitasinin
Bati kesiminde yer almaktadir

Sakarya Kitasinin temel kayalari gogunlukla orta
Pontid temelinde de gorulen karmagsiklardan
olusur.

Bu birlige ait kayalarin baglicalari; metalay,
metatlif ve metapelit ardalanmalari ile bunlar
icerisindeki muhtelif bloklardan olugsmaktadir. Bu
topluluga ait birimler yesilsist ve mavisist meta-
morfizmasindan etkilenmistir.

Temelde yer alan Permo-Triyas yasli karmagiga
ait birimler Gzerine gelen ortli kayaclarini Erken
Jura ve daha genc¢ yastaki birimler olusturmak-
tadir. Erken Jura Yash birimler bolgedeki Jura
trasgresyonunun ilk Uranleri olup cakil taslar ve
kumtaslarindan olusmakta olup, c¢okel kayalar
akarsu c¢okellerinden, Ammoniticorosso fasiyesi
kayalarini da igeren ve si§ denize kirintilara gegen
hizli yanal fasiyes degismelerini sergiler.

Ortli kayaglarini ikinci birimi olan Geg¢ Jura-Erken
Kretase yasli titonik fasiyeste gelismis bol
Calpionelli kiregtaslar ile baslamakta, sig denizel
fasiyesteki Erken Kretase yasli birimlere gegmekte
ve Geg Kretase yasli birimlerle devam etmektedir.
Duzenli ve surekli olan Kretase yash c¢okeller
Uzerinde, yanal yonde hizli fasiyes degisiklikleri
sergileyen filis karakterindeki Paleosen ve Eosen
cOkelleri yer almaktadir. Eosen sonunda iyice
siglasan deniz Miyosende karasallagsmis yoérede
cakiltaslari ve c¢apraz tabakali kumtaglari ¢okel-
mistir. Bolgenin en geng birimlerinin Kuvatemer
yasli alivyonlar olusturmaktadir.

BILECIK YORESININ STRATIGRAFiSI

Permo-Triyas: Sakarya kitasinda yer alan
calisma alaninin temel kayalari Karakaya
Karmasgigina ait birimlerden olusmaktadir. Baslica
metalav, Metatlif ardalanmalari ve bunlar
icerisinde yer alan neritik Permiyen kiregtasi
bloklarindan olugsmus mavigist veya yesilsist
metaformizmasindan etkilenmis kayalardan
olusan Permo-Triyas yasli bu birim, inceleme
alaninin Gineyinde Sakarya Nehrinin her iki
yakasinda yaklasik Dogi-Bati dogrultusunda
yuzlek verir.
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Liyas: Liyas transgresyonunun ilk Grtnleri olan
ve temeli uyumsuz olarak 6rten Ortli birimlerinin
tabaninin  olusturan birimler; calisma alanin
kuzeybatisinda yer alan Osmaneli kazasinda ve
calisma alanin Guneyindeki Sahinler Tepenin
Glneyinde ylzeylemektedir.

Birimin ait duzeyleri akarsu gakiltaglarindan, Ust
dizeyleri ise, kahverengi-sari renkli sparitik
¢gimentolu kum  taglarindan olusmaktadir.
Karasaldan denizel ortama gecis izlerinin kolayca
gOzelenebildigi bu birim igerisinde yas verecek
fosil bulgusuna rastlanmamis olup stratigrafik
konumu gbéz o6nlne alinarak, birime Liyas yasl
verilmigtir.

Ust Jura-Alt Kretase: Calisma alanini yaklagik
kuzeybati- Glineydogu dogrultusunda ikiye bélen
Sakarya nehrinin her iki yakasinda nehire paralel
bir hat boyunca yuzlekler sunan birim, altta yer
alan Liyas yasli kumtaslar Uzerine uyumsuz
olarak gelmekte ve ikinci 6rtl birimlerini olustur
maktadir. Birimin tabaninda ¢okelmezlik ve
asinma dizeylerinin varligi kolayca
gozlenebilmektedir.  Gittikge  derinlesen  bir
ortamda ¢okelmis bu birimin alt diizeyleri beyaz-
pembe, yer yer gri renkli, orta tabakali kumlu
kirectaglarindan, Ust duzeyleri ise; sutli kahve—gri
renkli sert dokulu, ince tabakali, yer yer mam ara
katkili kiregtaslarindan olugsmustur.

Birim icerisinde; Calpionella alpina LORENZ,
Calpionella  elliptica CADISCH, Crassicollaria
intermedia (DURAND DELGA), Calpionellopsis
simplex ~ COLOM, Calpionellopsis  oblonga
CADISCH gibi calpionellerin yani sira Cadosina
lapidosa KAUFMANN, Clypeina jurassica FAVRE,
Trochollina  alpina  (LEUPOLD), Trochollina
elongota (LEUPOLD), Hedbergella sp., Ticinella
sp., Protopenoroplis sp., Pseudocyclammina sp.,
Cyclammina sp., ve Lituola sp.,saptanarak birime
Ust Jura-Alt Kretase yags! verilmistir.

Ust Kretase: Bilecik kiregtasi (izerinde tedrici
gegcisli olarak yer alan ve inceleme alaninin orta
ve kuzeybati kemsinde yuzlekler veren birim, ince
tabakali neritik kirectagi arakatkilari igeren
yesilden griye kadar degisen renkteki seyl ve
kumtasi ardalanmasindan olusmustur. Birim
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icerisinde  arakatkilar  seklinde yer alan
kirectaslarinda; Rotalipora ticinensis (GANDOLFI),
Globotruncana gr. Linneiana (d’ORBIGNY),
Dicarinella concovata (BROTZEN),
Praeoglobotruncana gibba (KLAUS),
Evertocyclamina hedbergi (MAYNC),

Globotruncanita stuarti (de LAPPARENT), Rosita

contusa (CUSMAN), Marginotruncana  gr.
psodolinneiana (PESSAGNO),
Helvetoglobotruncana elvetica (BOLLI),

Heterohelix sp., Hedbergella sp., Radiolaria ve
sunger spikilleri saptanmigtir.

Paleosen: Ust Kretase yash birimler (izerine
uyumsuz olarak gelen, gri renkli kiltaglari, marn ve
karbonat c¢imentolu siki dokulu kumtaslarindan
olus birimler inceleme alaninin kuzeyinde,
dogusunda ve glneyinde genis yuzlekler
vermektedir. Birim icerisinde paleosen yasi veren,
morozovella  uncinata  (BOLLI).  Subbotina
pseudobulloides (PLUMMER) ve kigik
Globigerinidler saptanmistir.

Eosen: inceleme alaninin orta kesimlerinde ve
glneybatisinda yuzlekler veren krem ve Kkilli sari
renkli, orta-kalin tabakali, orta- sert dokulu, bol
fosilli kirectaslarindan olusan birim icerisinde
Nummulites sp., Assilina sp ve Alveolina sp
saptanmis olup, Sig denizel bir ortamda ¢okelmis
olan bu birime Eosen yasi verilmigtir.

Miyosen: GCalisma alaninin kuzey batisinda
yuzlekler veren bu birim, ¢capraz tabakali, kumtasi
ve cakiltas! ile temsil edilmekte olup, igerisinde
yas verecek herhangi bir fosile rastlanmamistir

(Sekil 1).

Bilecik 1 Olgiilii Stratigrafi Kesiti

Adapazari H25 Paftasinda yer alan inceleme
alanin batisindaki Kizilkaya Teopenin
dogusundan baslanarak alinan bu kesit 30° 10’
10” enlem 39° 58’ 45” Boylam baslangi¢ ve 30°
11" 48" enlem 40° 08 027 boylam bitis
koordinatlari arasinda yer almaktadir. Giineyden
Kuzeye dogru alinan bu kesitte toplam 122 m
kalinlik élgismuis ve 35 6rnek derlenmistir (Sekil
2).
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Kesitte, altta yer alan Ust Jura-Alt Kretase yasli gri
renkli, sert dokulu, orta tabakali mikritik dokulu

killi-az killi kiregtaslarindan olugan birim icerisinde;

intermedia DURAND

Crassicollaria
Calpionellopsis

CADISCH,
DELGA,

(COLOM),
radiolaria ve

simplex

(LEUPOLD),

suinger spikilleri saptanmistir.

Trochollina alpina

Calpionella alpina LORENZ, Calpionella elliptica
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Sekil 1. Bilecik yoresinin jeoloji haritasi.

Figure 1. The geological map of Bilecik region.
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Sekil 2. Bilecik 1 Olgiilii stratigrafi kesiti.

Figure 2. Bilecik 1 measured stratigraphic section.
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Ust Jura-Alt Kretase yagh kirectaslari (zerine
tedrici gegisli olarak gelen Ust Kretase yasli 34 m
kalinlikta olan ve ince miktirik kiregtasi dizeyleri
iceren, yesilimsi gri seyl-kumtasi ardalanmasindan
olusan birim igerisinde; Globotruncana gr.
linneiana (d’ORBIGNY), Globotruncana stuarti
(DE LAPPARENT), Trocholina elongata
(LEUPOLD) fosilleri saptanmistir.

Bilecik 2 Olgiilii Stratigrafi kesiti

Adapazari H25 Paftasinda yer alan ¢alisma alani-
nin giineyindeki Gégtepeden baglanarak alinan bu
kesit 40° 06’ 00” enlem 30° 09" 17" boylam
baslangic ve 40° 07' 21” enlem 30 ° 10’ 34”
boylam bitis koordinatlar arasinda bulunmaktadir.
Glneybatidan Kuzeydoguya dogru alinan bu
kesitte toplam 198 m kalinlik 6l¢ilmis ve toplam
33 6rnek derlenmistir (Sekil 3).

Altta, Ust Jura-Alt Kretase yasli beyaz-pembe
renkli ince tabakali titonik fasiyeste gelismis mam
arakatkili  kirectaslarindan olusan birim yer
almaktadir. Birim igerisinde Calpionella alpina
LORENZ, Calpionella elliptica CADISCH,
Protopeneroplis sp., Pseudocyclammina sp. ve
Radiolaria fosilleri saptanmistir.

Birim mikritik kirectagi ara tabakalari iceren
yesilimsi seyl-kumtasi ardalanmasindan olusmus
olup; Globotruncana sutuarti (de LAPPARENT),
Rosita contusa (CUSHMAN), Marginotruncana gr.
pseudolinneina  PESSAGNO, Globotruncana gr
linneiana (d’ORBIGNY), Helvetoglobotruncana
helvetica (BOLLI), Heterohelix sp., Dicarinella sp.
ve Radiolaria bulunmustur.

ILGAZ-GCANKIRI YORES|I GENEL JEOLOJI

Sakarya Kitasi Tektonik Kusagdi icerisinde yer alan
inceleme alaninda bir temel-6rtl ayirdimi mevcut-
tur. inceleme alaninin temelinde yer alan ve
Permiyen neritik karbonat platformunun pargalan-
maslyla olusan ve Triyas sonunda kapanan
Karakaya okyanusunun atiklarindan olugan temel
kayalar Uzerine, Malm-Paleosen yas araliginda
coOkelmis, kalin bir istif olusturan 6rtu kayalari
gelmektedir. Ofiyolitli karisigia ait kayaglar,
Koniasiyen-Kampaniyen yas araliginda bdlgeye
yerlesmistir. Asirt si§g bir ortam Urdnleri olan

Eosen yash birimler ise; Malm-Paleosen yasl
birimler UGzerine acili uyumsuz olarak bir taban
cakiltasl ile gelmektedirler. Daha Ustte, Miyosen
yasl volkanitler ve Ust Miyosen-Pliyosen yasli
karasal ¢Okeller yer almaktadir. Kuvaterner yasl
bazaltlar ve allvyonlar bélgenin en geng
kayaclarini olusturmaktadirlar.

Titonik fasiyeste gelismis birimlerin tabaninda yer
alan ve oOzellikle kumlu kire¢ tasi ve kirectasi
dlzeylerinde; Cadosina  lapidosa  Vogler,
Globocheta sp., Lenticulina sp., Radiolaria ve
Siinger  sipukdlleri, Alg, Saccacoma sp.,
Ostracoda ile Paleocypoda kavki kiriklari
saptanmistir. Birimin orta dizeylerini olusturan Kkilli
kirectaglari icerisinde ise; Tintinnopsella
carpathica (Murgeanui & Filipescu), T.. longa
Colom, Crassicollaria intermedia (Durand Delga),
Cr. parvula Remane, Cr. massutiniana (Colom),
Calpionella alpina Lorenz, C. elliptica Cadisch,
Remaniella ferasini (Catalano), R. cadischiana
(Colom), R. murgeanui (Pop), Calpiponellopsis
simplex (Colom), Cs. oblonga Cadisch,
Lorenziella  hungarica Knauer &  Naigy,
Calpionellites darderi (Colom), Ch. cf. cubensis
(Furrazola Bermudes), Apthycus, Radiolaria ve
stinger spikulleri ile bazi pelajik ammonitler
saptanmistir.  Birimin  Ust  duzeyleri  fosil
bakimindan oldukga fakir olup, icerisinde yer alan
mamlar ve 6zellikle ara duzeyler seklinde bulunan
kirectaslari icerisinde: Cadosina fusca Wanner,
Radiolaria ve slinger spikulleri saptanmistir.

icerisinde saptanan fosillere gére; Kimmericyen-
Hotriviyen olarak belirlenen birim; tabanda c¢ok
derin olmayan az enerjili bir ortamin Grinleri olan,
Biyosparitik veya kotu yikanmis Biyosparitik
mikro-Biyofasiyesteki ~ kumlu  kiregtaslarindan
olusmus olup yer yer kumtasi duzeyleri de
icermektedir. Ust dlzeylere dogru, Biyomikritik
Mikro-Biyofasiyes 0©zellikleri gosteren orta ince
tabakall Ust dizeylerde ise, ince tabakali, bol
radiolaria-stinger spikdlleri iceren kiregtaslarinin
varligi, ortamin gittikge derinlestigini gostermek-
tedir. Daha Ust dizeylerde ise; tamamiyle titonik
fasiyeste  gelismis, bol calpionellit iceren
radiolariali biyomikritik mikro-biyofasiyesteki az
kumlu-killi kiregtaslari, killi kiregtaglari ve mamlarin
¢Okelmis olmasi, ortamin iyice derinlestiginin bir
gOstergesidir.
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Sekil 3. Bilecik 2 Olgiilii stratigrafi kesiti.
Figure 3. Bilecik 2 measured stratigraphic section.
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Sekil 4. ligaz-Cankiri yoresinin jeoloji haritasi.

Figure 4. The geological map of ligaz-Cankiri region.

Birimin Ust duzeylerini olusturan kumtasi, silttasi,
mam  ve radiolariali  biyomikritk  mikro-
biyofasiyesteki kiregtagi ardalanmasindan olusan
bu birim, kita yamacina yakin, derin denizel bir
ortamin tipik Urtinlerindendir (Sekil 4).

ligaz-Gankini Olgiilii Stratigrafi kesiti

Cankint G30-b1 paftasinda yer alan Sarialan
Kéyunin hemen dogusundan alinan bu kesit
40°57’ 10” enlem 33° 22’ 16” boylam baslangi¢ ve
40° 59 10” enlem 33° 21’ 50” boylam bitis
koordinatlari arasinda alinan bu kesit GD dan KB
ya dogru 3000 gidiglidir. Glineybatidan Kuzeydo-
guya dogdru alinan bu kesitte toplam 882 m kalinlik
Olgllmus ve 66 6rnek derlenmistir (Sekil 5).

Altta, 662 m kalinliktaki Alt Titoniyen-Hotriviyen
yasli beyaz-pembe renkli, ince tabakali titonik

fasiyeste gelismis mam arakatkili kiregtaslarindan
olugan birim yer almaktadir. Birim igerisinde
Tintinnopsella  carpathica (MURGEANUI &
FILIPESCU) Tintinnopsella longa COLOM,
Crassicollaria intermedia (DURAND DELGA), Cr.
brevis REMANE, Cr. parvula REMANE, Cr.
massutiniana (COLOM), Calpionella alpina
LORENZ, Calpionella  elliptica  CADISCH,
Remaniella ferasini (CATALANO), R. cadischiana
(COLOM), R. murgeanui (POP), Calpienelopsis
simplex (COLOM), Cs. oblonga CADISCH,
Lorenziella hungarica KNAUER&NAGY,
Calpionellites darderi (COLOM), Cadosina fusca
WANNER, Radiolaria ve slinger spikiilleri
saptanmistir.

Birim Berriyasiyen yasl orta-kalin tabakali baslica
sparitik dokulu kirectaglari ile tedrici gegigli olarak
devam etmektedir (Sekil 5).



28

AKYAZI ve ERDEM

=
m [
Rt K} 2
£ 4 ] 5 § 58 & m e
E"’E'EEE m'E'—E%E'E_Em
mge EE253 8588k -
SR ’ HER IR IHE
— = = L ?I] a £ oW =
Els By FhissocmanE8sEe &
& = -|_-\_=—\.-—|.-—|.-\_-|_ﬁ-\_m_c
=5 LITOLOWI SRR ppEEsggeEsnig?
w| |E|E £E£93298822283858¢828%
< 2.5 —— EEFPIPPARCEOR TS Rm a5
-3 EFRROOLOOLOUEEE OO JOOE »
&
=
& Kumlu kiregtaz
o
ot
;F
- wiolkanit we pelajik
E: & kirectas arakat kih
ZW kumtag -=silttag -marn
=
EE ] Bewazi m=i-gri renkli,
—'E - ince marn ddzeyleri
Zo I iceren incetsbakal
EI T Killi kirectas
=l CREEIAEEE [Radial=arial biyo mi krit ]
E
=|GE . .
| @ EBeyazimsi-gri renkli,
bE=E] ince marn we kumtasg
-‘—’;% 2 i dizeyleri igeran
g E2 40 =k ince tabakah
'Eﬁ g £ kiregtasi -killi kiregtas
Eg |} ardalanmas
L] -]
| = [Calpionelli biyormikrit]
L3 | 30
g
E_ LELLELLE
o
= I EBeyazims=i-gri renkli,
m ag Jk inze marn we kumtag
; a3 . dizeyleri igeren
o 3 sl M2 tabakal
= | E kurmlu-killi kirectas
E = ardalan mas
g & i i|[ Calpionelli biva=parit)
E T =i Kurmtas aratabakalan
> bl L i ceren san m= renkli,
= = |  AFEEEreerE orta- kahn tabakal
E co | e e kurmlu kiregtas
= - s . a0
L T (=2 fosilli biyosparit] * [
= om

Sekil 5. ligaz-Cankiri 6lglll stratigrafi kesiti.

Figure 5. llgaz-Cankiri measured stratigraphic section.

MERZIFON (AMASYA) YORESI GENEL
JEOLOJI

Amasya iline bagli Gumishacikdy yo6resindeki
titonik fasiyeste gelismis, Ge¢ Jura-Erken Kretase
yash pelajik kiregtaglarinin Calpionel biyostratig-
rafisine yonelik olarak yapilan bu c¢alismada

toplam 13 adet calpionel turi tanimlanmis ve 5
adet calpionel biyozonu ayirtlanmistir. Bdlgenin
Jura-Kretase  Stratigrafisine  katki  koymayi
amaclayan bu calismada saptanan biyozonlarin,
Roma Standart Zonlari ve Kuzey Anadolu’da
yapilan bu galismalarda saptanmis olan calpionel
biyozonlari ile kargilastiriimasi yapiimistir.
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inceleme alani Amasya iline badl Giimiishacikdy
yoresini kapsamaktadir. inceleme alaninin teme-
linde Permo-Triyas yasl metamorfitler yer almak-
tadir. inceleme alaninin 6rtii kayalarini geg Jura-
Miyosen yas araliginda ¢okelmis birimler olustur-
maktadir. Ortii kayalarin en yaslisi Ust Jura-Alt
Kretase yasl birimler, titonik fasiyeste gelismis bol
calpionelli pelajik kiregtaglarindan olugsmaktadir.

Sakarya Kitasi Tektonik Kusagi icerisinde bulunan
inceleme alaninin temeli Permo-Triyas yasl
birimler olusturmaktadir. Bu kayalar baslica
yesilsist fasiyesinde metamorfizma gegirmis
sedimanter ve magmatik kokenli kayalardan
olusmaktadir. Metapelit, metakumtasi
ardalanmalariyla bunlar igerisindeki Permiyen
yasl kiregtasi bloklarindan olusan bu temel
kayalari Uzerine gelen 6rti kayaglari, Titoniyen-
Valanjiniyen yash kiregtaglariyla baslamaktadir.
Bu kiregtaslarinin alt duzeyleri, si§ denizel
fasiyeste gelismis, oldukga kalin yer yer masif
tabakall kiregtaglarindan, Ust dizeyleri ise; titonik
fasiyeste gelismis bol calpionelli kiregtaslarindan
olusmaktadir. Bu kiregtaglari Uzerinde uyumsuz
olarak yer alan Ust Kretase yasli birimler bir taban
cakiltasi duzeyi ile baslamakta olup, kumtasi,
kiltasi, marn, kiregtasi ardalaniml filis fasiyesinde
gelismis birimlerle devam etmektedir. Birimin Ust
dlzeyleri, aglomera ve tiflerden olusan volkano-
sedimanter birimlerle ardalanmali olup, Eosen
yash detritikler ve volkanitler tarafindan uyumsuz
olarak ortilir. En geng birimleri Miyosen-Pliyosen
yasli golsel ¢okeller olugturmaktadir.

Calisma sahasindaki kalinliklari  73-162 m.
arasinda degisen titonik fasiyesteki kirecgtasi serisi
Alt Titoniyen vyash sparit dokulu kiregtaglar
tizerinde uyumlu olarak yer alir. Seri, Ust
Titoniyen-Alt Valanjiniyen yasli, sarimsi-gri yer yer
koyu kahverengi renkli, ince tabakali, titonik
fasiyeste gelismis calpionelli ve radiolariali
biyomikritik mikro-biyofasiyes ozellikli kiregtasla-
rindan olusmaktadir (Sekil 6).

Merzifon 1 Olgiilii Stratigrafi Kesiti

Bu dlguli stratigrafi  kesiti, inceleme alaninin
KD’sindeki Kirantarla tepenin giiney yamacindan
baslanarak, K45°D dogrultusunda alinmistir. Kesit,
1:100.000 Merzifon G30 Paftasinda, 40° 56’ 58”

Enlem, 33° 20’ 10” boylam baslangi¢ ve 40° 58’
22” enlem, 33° 19° 45” boylam bitis koordinatlari
arasindadir. Kesit gidisi, GD’den KB’ ya dogrudur.

Kesit alinan yerde Permo-Triyas yash temel
kayalari (izerine uyumsuz olarak gelen ve Ust
Kretase  volkanitleri  tarafindan Uzerlenen
kirectaglarinin alt duzeylerini, kalin tabakali yer
yer masif, sparit dokulu gri-koyu gri renkili
kiregtaslari olusturmaktadir. Uste dogru gri renkli,
ince-orta tabakali, biyosparitik kumlu kirectasi ile
devam eden birimin bu dizeylerinde, Alt Titoniyen
yasl veren Cadosina fusca Wanner,
Protopeneroplls striata Weynschenk, Nautiloculina
oolithica (Mohler), Praekurnubia sp. ve Valvulina
sp. Fosilleri saptanmigtir.

Alt Titoniyen yash birim Uzerinde, sarimsi-gri yer
yer koyu kahverengi renkli, ince tabakall, titonik
fasiyeste gelismis calpionelli ve radiolariali
biyomikritik mikro-biyofasiyes 0Ozellikli kiregtaslari
dereceli gegisli olarak yer almaktadir. Bu
kiregtaglari igerisinde Ust Titoniyen yasi veren;
Tintinnopsella carpathica (Murgeanui ve
Filipescu), Crassicollaria intermedia (Durand
Delga), Crassicolaria brevis Remane,
Crassicolaria parvula Remane, Crassicollaria
massutiniana (Colom), Calpionella alpina Lorenz,
Calpionella  elliptica  Cadisch, = Remaniella
cadischiana (Colom), Calpionellopsis simplex
(Colom), Calpionellopsis oblonga (Cadisch),
Calpionellites darderi (Colom), radiolaria ve
suinger spikilleri saptanmigstir (Sekil 7).

Titonik fasiyeste gelismis olan toplam 130 m.
kalinhktaki kirectaslarinda; crassicolaria interme-
dia, calpionella alpina, calpionella elliptica,
calpionellopsis simplex-calpionellopsis oblonga ve
calpionellittes darderi biyozonlari saptanmistir.

Merzifon 2 Olgiilii Stratigrafi Kesiti

Bu olgull stratigrafi kesiti, inceleme alaninin
batisindaki kilise tepenin giney yamacindan
baslanarak, yaklasik, K-G  Dogrultusunda
alinmistir. Kesit,1/100.000 olcekli Merzifon G30
paftasinda, 40° 56’ 58” enlem, 33° 20’ 10” boylam
baslangi¢ ve 40° 58'20” enlem, 33° 19’45” boylam
bitis koordinatlari arasinda yer alir. Kesit gidisi
glineyden kuzeye dogrudur.
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Sekil 6. Merzifon yoresinin jeoloji haritasi.
Figure 6. The geological map of Merzifon region.

Kesit alinan yerde tabani gézlenemeyen ve geg
kretase filigleri tarafindan tzerlenen kiregtaslarinin
alt dizeylerini, kalin tabakali hatta masif, sparit
dokulu kiregtaglari olugturmaktadir. Uste dogru, gri
renkli, ince-orta tabakali, biyosparitik kumlu kireg
tasi ile devam eden birimin bu dizeyinde Alt
Titoniyen yasi veren Protopeneroplis striata
Weynshenk, Praekurnubia sp. ve Valvulina sp.
fosilleri saptanmistir. Alt Titoniyen yash birim

Uzerinde, sarimsi-gri yer yer koyu kahverengi
renkli, ince tabakal, titonik fasiyeste gelismis
calpionelli ve radiolariali biyomikritik mikro-
biyofasiyes 6zellikli kiregtaslari dereceli gegisli
olarak yer almaktadadir. Bu kiregtaslari igerisinde;
Tintinnopsella carpathica (Murgeanui ve
Filipescu), Crassicollaria Intermedia (Durand
Delga), Crasicollaria brevis Remane fosilleri
saptanmistir (Sekil 8).
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Sekil 7. Merzifon 1 6lgllu stratigrafi kesiti.
Figure 7. Merzifon 1 measured stratigraphic section.
BiYOSTRATIGRAFi kirectaslari icerisinde bol olarak bulunan

Yurdumuzun ve dunyanin birgok yoresinde Jura-
Kretase gegigi, tortullasmanin devamli olugu
nedeniyle litolojik olarak ayirt edilememektedir.
Titoniyen katinin bir Grdnd olan ve ‘Titonik
Fasiyes’ olarak tanimlanan ince tabakanin pelajik

calpionellidler, tetis provensi igerisinde, ¢ok genis
cografik yayilima sahip olmalari ve ge¢ Titoniyen-
Berriyasiyen zaman arahidindaki herhangi bir
mikro veya nannofosil gruplarindan daha kararli
olmalari nedeni ile gok énemlidirler. Tetis Provensi
icerisinde yer alan Tirkiye'de, Tung (1979, 1991)
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(Ankara): Tung (1980) (Bolu): Onal ve dig. (1988):
Kogyigit ve dig. (1991): Altiner ve Ozkan (1991):
Altiner ve dig. (1993): Ozkan (1993): Mekik ve dig.
(1998) (KB Anadolu): Tung (1992.a, b) (Erzurum):
Bursuk (1981, 1992): Tung ve Akyazi (2000)

AKYAZI ve ERDEM

(Bayburt): Akyazi (1996): Akyazi ve Ozgen
(1996): Akyazi ve Tung (1998) (ligaz) Calpionellid
Biyostratigrafisine yonelik olarak gergeklestiriimis
olan bu calismalar, olduk¢ca oOnemli ve dikkat
cekicidir.
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Sekil 8. Merzifon 2 élgulu stratigrafi kesiti.
Figure 8. Merzifon 2 measured stratigraphic section.
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Calismada, Geg Titoniyen - Erken Valanjiniyen
yasl, sarimsi-gri yer yer koyu kahverengi renkli,
ince tabakall, titonik fasiyeste gelismis calpionelli
ve radiolariali biyomikritik mikro-biyofasiyes 6zel-

liklerine sahip kiregtaglari Uzerinde yapilan biyo-
stratigrafik incelemelerden elde edilen veriler
Isiginda, 5 adet calpionel biyozonu ayirtlanmistir

(Cizelge 1).

Cizelge 1. Calpionel Biyozonlari ve calpionellerin stratigrafik dagilimi.
Table 1. Calpionellid biozones and stratigraphic distribution of calpionellids.

KATLAR » UST TITONIYEN

ALT BERRIYASIYEN |[UST BERRIYASIYEN|ALT VALANJNIYEN

Cr.intermedia

BiYOZONLAR »

C.alpina | C.elliptica |Cs.simplex-Cs.oblongaj

Ct.darderi

Tintinnopsella carpathica

Crassicollaria intermedia
Crassicollaria brevis
Crassicollaria massutiniana

Crassicollaria parvula -
Calpionella alpina
Calpionella elliptica
Remaniella cadischiana
Remaniella murgeanui
Calpionellopsis simplex
Calpionellopsis oblonga
Calpionellites darderi

CALP|IONELLER

1.Crassicollarla intermedia Biyozonu
Tanim: Crassicollaria intermedia (Durand
Delga)'nin yasam suresinde olusmus kayagclar
Tiri: Menzil zonu

Zonu tanimlayan: Catalano & Liguari (1970)
Kalinhk: 31-40 m

Stratigrafik diizey: Geg titoniyen

Fosil toplulugu: Tintinnopsella carpathica
(Murgeanui ve Filipescu), Crassicollaria
intermedia (Durand Delga), Crassicollaria parvula
Remane, Crassicollaria brevis Remane,
Crassicollaria m  assutiniana  (Colom) ve
Calpionella alpina Lorenz

Karsilagtirma: Bursuk (1992), Mekik ve dig
(1998), Akyazi ve Tung¢ (1998) tarafindan
tanimlanan Crassicollaria intermedia zonuna,
Tung ve Akyazi (2000) tarafindan tanimlanan
Crassicollaria  intermedia zonunun Ust ve
Calpionella alpina zonuna ait diizeylerine karsilik
gelen bu biyozon, 1970 Roma standartlari
zonundan ‘Crassicollaria’ zonuna karsiliktir.

Tanimlanan bu zonun tabani, ¢ok kigik boyutlu
olan ve vyakalari genellikle  kaybolmus

Tintinnopsella carpathica (Murgeanui ve Filipescu)
ile Crassicollaria intermedia (Durand Delga)'nin
ortaya giktigi déneme karsilik gelmektedir. Uste
dogru Crassicollaria intermedia (Durand
Delga)’nin sayisal artisi goze garpmaktadir. Daha
sonra ise; iri boyutlu Calpionella alpina Lorenz'nin
ortaya c¢iktigi ve gogaldigi goézlenmektedir. Zonun
ust kisimlarinda ise, Crassicollaria  brevis
Remane, Crassicollaria parvula Remane ve
Crassicollaria massutinlana (Colom)’nin ortaya
ciktiklari ve baskin duruma gectikleri gozlenir ve
zonun ust sinirinda ise, Crassicollaria intermedia
(Durand Delga) aniden yok olur.

2. Calpionella alpina Biyozonu

Tanim:  Crassicollaria  intermedia  (Durand
Delga)nin yok olusu ile Calpionella -elliptica
Cadisch’'nin ortaya g¢ikigi arasindaki slrecte
olusan kayaglarla temsil edilip, ayni zamanda
kiguk boyutlu, seferik Calpionella alpina
LorenZ'larin ortaya c¢ikisi ve maksimum bolluga
ulagmasi ile karakteristiktir.

Turi: Asmal menzil zonu veya bolluk zonu

Zonu tanimlayan: Catalano ve Liguari (1970)
Kalinhk: 25-40 m.

Stratigrafik diizey: Erken berriyasiyen’in alti
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Fosil Toplulugu: Calpionella alpina Lorenz,
Crassicollaria parvula Remane, Tintinnopsella
carpathica (Murgeanui ve Filipescu), zonun (st
kisimlarinda ¢ok bol olmayan oranda saptanan
Remaniella cadischiana (Colom) ve Remaniella
ferrasini (Catalano)’dir.

Karsilastirma: Biyozon,Roma standart zonlarinda
calpionella zonunun alt bdlimine karsilik
gelmektedir.Bursuk(1992), Akyazi ve Tung (1998)
tarafindan tanimlanan Calpionella alpina zonuna
karsililk gelen bu zon, Tun¢ (1980,1991)
Calpionella elliptica zonunun ve Mekik ve dig.
(1998) Calpionella B zonunun alt dizeylerine,
Tung ve Akyazi (2000) Calpionella alpina zonunun
ise Ust diizeylerine karsilik gelmektedir.

3. Calpionella Elliptica Biyozunu

Tanim: Calpionella elliptica Cadisch’in ortaya
cikisi ile Calpionellopsis simplex (Colom)’ in orta-
ya ¢ikigl arasinda olusan kayaglarla temsil edilir.
TiirGi: Asmali menzil zonu

Zonu Tanimlayan: Catalano ve Liguari (1970)
Kalinhk: 25-34 m.

Stratigrafik diizey: Berriyasiyen’in Ustu

Fosil Toplulugu: Tintinopsella  Carpathica
(Murgeanui ve Filipescu), Crassicollaria Parvula
Remane, Calpionella alpina Lorenz, Calpionella
elliptica Cadisch ve Remaniella Cadishiana
(Colom)

Karsilagtirma: Roma  standart zonlarinda
Calpionella zonu Ust dizeylerine ve Bursuk
(1992), Akyazi ve Tung (1998), Tun¢ ve Akyazi
(2000) Calpionella elliptica zonuna karsilik gelen
bu zon, Tung,(1980,1991) Calpionella elliptica
zonunun Mekik ve Dig. (1998) Calpionella B
zonunun Ust dizeylerine karsilik gelmektedir.

4 Calpionellopsis Simplex - Calpionellopsis
oblonga Biyozonu

Tanim: Calpionellopsis Simplex (Colom)’in ortaya
cikigi ile Calpionellites darderi (Colom)'nin ortaya
cikisi arasinda olusan kayaglarla temsil edilir.
TiirG: Asmali menzil zonu

Zonu tanimlayan: Catalano ve Liguari (1970)
Kalinhk: 24-32 m.

Stratigrafik diizey: Ge¢ Berriyasiyen

AKYAZI ve ERDEM

Fosil Toplulugu: Tintinnopsella carpathica
(Murgeanui ve Filipescu), Calpionella alpina

Lorenz Remaniella Cadishiana (Colom),
Remaniella Murgeanui (Pop), Calpionellopsis
Simplex  (Colom),  Calpionellopsis  oblonga

(Cadisch) ve zonun tabaninda az sayida
Calpionella elliptica cadisch

Karsilagtirma: Roma  standart zonlarinda
Calpionellopsis zonunun Valinjiniyen’e kadar olan
boélimine karsiik gelen bu biyozon, Bursuk
(1992), Tung (1980,1991), Akyazi ve Tung (1998)
tarafindan tanimlanan Calpionellopsis Simplex-
Calpionellopsis oblonga biyozonuna karsilik
gelmektedir.

5. Calpionellites Darderi Biyozonu

Tanim: Calpionellites darderi (Colom)'nin ortaya
cikisi ile tum fosil Calpionellerinin yok oluslari
arasindaki slregte olusan kayaclarla temsil eder.
Turi: Asmal menzil zonu

Zonu tanimlayan: Catalano ve Liguari (1970)
Kalinlik: 21-25 m.

Stratigrafik diizey: Erken Valanjiniyen

Fosil toplulugu: Calpionellites darderi (colom),
Tintinopsella carpathica (Murgeanui ve Filipescu),
Remaniella cadishiana (Colom) ve Remaniella
murgeanui (Pop) ve Calpionellopsis oblonga
(Cadisch)

Kargilagtirma: Ust sinin, Roma standart
zonlarindan Calpionellites zonuna, Tung
(1980,1991), Akyazi ve Tung (1998) tarafindan
tanimlanan Calpionellites darderi biyozonuna
karsilik gelen bu biyozon, Bursuk (1992)
tarafindan tanimlanan Calpionellites darderi
zonunun alt dizeylerine karsilik gelmektedir.

SONUGLAR

1. Titonik fasiyeste gelismis, bol oranda Calpionel
iceren 5 Olgullu stratigrafi kesitinde; sistematik
olarak derlenmis kayag¢ ornekleri Uzerinede
ayrintili paleontolojik ve biyostratigrafik galismalar
yapilmig, toplam, 6 calpionel cinsi ve bu cinselere
ait 13 tlr saptanarak tanimlanmis ve sistematikleri
yapilmistir.
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Cizelge 2. Calismada saptanan Calpionel Biyozonlari karsilastirmasi.
Table 2. The correlation of calpionellid biozones in this study.

ROMA
STANDART CALISMA ALANLARI
ZONLARI Bilecik llgaz- Merzifon
Cankir Amasya
KATLAR
HOTRIVIYEN

Z UsT
zZ
2
< Calpionellites Ct.darderi Ct.darderi
<5 ALT

Calpionellopsis Cs. simplex Cs. simplex
> . Cs. oblonga Cs. oblonga
7] USsST
<
= Z
r w
v C.elliptica C.elliptica C.elliptica
) ALT

Calpionella C.alpina C.alpina C.alpina

UST Crassicollaria Crassicollaria Crassicollaria
TITONIYEN intermedia intermedia intermedia

2. Geg Titoniyen-Erken Valanjiniyen yasli, ince
tabakali, titonik fasiyeste gelismis calpionelli ve
radiolariali biyomikritik mikro-biyofasiyes 6zellikli
kirectaglari  lzerinde vyapilan biyostratigrafik
incelemelerde calpionel biyozonlari saptanmistir.

3. lilgaz ve Merzifon yorelerinde; Crassicollaria
intermedia, Calpionella alpina ve Calpionella
elliptica, Calpionellopsis simplex, Calpionellopsis
oblonga ve Calpionellites darderi biyozonlari
saptanmistir.

4. Bilecik Yoresinde istif Ustten eksikli olup;
Crassicollaria intermedia, Calpionella alpina ve
Calpionella elliptica biyozonlari saptanmigtir.

5. Calismalarda saptanarak tanimlanan calpionel
biyozonlarinin Roma  Standart  Zonlanyla
karsilastirmasi yapilmis ve Bilecik, llgaz ve
Merzifon yorelerinde saptanan Crassicollaria
intermedia zonu-Calpionella zon sinirinin Roma
Standart Zon siniri ile uyusmadigi gézlenmistir.

6. Torid Kusaginda yiizeyleyen Ust Jura-Alt
Kretase yagl kiregtaglarinin genellikle portland
fasiyeste gelismis oldugu ve Calpionel igermedigi
goézlenirken, Pontid kusaginda yiizeyleyen Ust
Jura-Alt Kretase yagh kirectaglarinin genellikle
Bati Pontidlerde daha baskin olmak tzere Titonik
fasiyeste gelistigi ve bol oranda Calpionel icerdigi
g6zlenmektedir.
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7. Pontid kusaginda yiizeyleyen Ust Jura-Alt
Kretase yasli kirectaglarinin genellikle Titonik

fasiyeste  gelismis ince tabakali  mikritik
kirectaglarindan  olusmus olmasina  karsin,
tamaminin Calpionel icermedigi ancak

dogusundaki ylzleklere gore daha fazla Calpionel
icerdigi go6zlenmistir. Bu durum Calpionellerin
gercek olmasa da vyerel olarak provincializm
gOsterdigine de isarettir.
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