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Abstract

This research seeks to unveil the sedimentological features of Imam Hatip for the first time in this region.Found in the
Ciftlik Basin particularly at latitude 38°10'48.15" N and longitude 34°28'9.42" E and about 1535 m above sea level.In
this article,Imam Hatip in Ciftlik (IMA-1 to IMA-16) (A-P), consisting of paleosols and terrestrial sediments in which a
profile from a collection of 54 specimens was initially examined.This article assesses the depositional patterns of fluvial
and lacustrine sediments at Imam Hatip during the Quaternary period. The Quaternary deposits comprise terrestrial
sediments and paleosols, encompassing a range of particle sizes from fine to coarse grains, including peat, silt, clay,
sands, and pebbles. While some coarse and angular grains originated from nearby sources, finer grains likely underwent
extensive transportation by wind and water, experiencing repeated cycles of erosion and deposition with a core depth
of 860cm.

The sedimentological depositional features of the Imam Hatip Formation in the Ciftlik Basin, Central Anatolia, Turkey,
are investigated in this study. The Imam Hatip Formation represents a significant geological unit in the region, offering
insights into the depositional processes and environmental conditions during its formation. Through detailed field
observations, sedimentological analyses, and stratigraphic interpretations, this study aims to characterize the
depositional facies, sedimentary structures, and lithological variations within the Imam Hatip Formation. Additionally,
paleoenvironmental reconstructions and interpretations will be conducted to elucidate the depositional environments
and paleoclimatic conditions prevalent during the deposition of the formation. The integration of sedimentological data
with regional geological context and stratigraphic frameworks will provide valuable insights into the depositional
history and paleogeography of the Ciftlik Basin during the time of Imam Hatip Formation deposition. This research
contributes to the broader understanding of sedimentary processes and paleoenvironmental dynamics in Central
Anatolia, while also providing a foundation for further geological investigations and resource assessments in the region.

The sediments exhibit significant variability in sorting within unconsolidated or partially lithified sediments and
paleosols. While some levels display poor sorting, others exhibit moderate sorting characteristics. Additionally,
paleosol, silty, and sandy levels commonly contain quartz, feldspar, amphibole, as well as fragments of metamorphic,
volcanic, and igneous rocks.

Keywords: Depositional Facies; Imam Hatip; Reconstruction; Paleoclimate; Ciftlik Basin; Paleosols

1. Introduction

Some researchers have delved into studies in the Central Anatolia and the Ciftlik Basin proper.The following researchers
had written on the Central Anatolian region,viz;Giirel and Kadir (2008), revealed the geology, mineralogy and
geochemistry of Late Miocene clayey sediments in the southeast part of the Central Anatolian Volcanic Provence (OAVP).
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Before this study, there is no information about the Mustafapasa Formation and weathered Cemilkdy clay
sedimentology and mineralogy from Late Miocene units. According to the authors, Late Miocene clayey sediments were
deposited in lakeshore and shallow lacustrine environments southeast of OAVP (the clear name for this abbreviation).In
the studies conducted by Yavuz- Isik and Toprak (2010), the Neogene-Quaternary aged sedimentary rocks intercalated
with the Cappadocia Volcanic Region were examined palynologically. As the authors stated, important findings have
been obtained about the vegetation and climatic conditions of the study area, and new palynological studies to be made
from different parts of the region covering a large area in the future will contribute to revealing the paleoecology of the
sedimentary rocks in the Cappadocia Volcanic Province in more detail.Viereck-Goette et al. (2010), field studies
determined that the Sofular Ignimbrite should be included in the Sarimaden Tepe member in the light of
mineralogical and geochemical evidence. In this study, they also defined the Plinian fall deposits in two levels and
suggested the Urgiip Formation as a member of Giizel Dere.Aydar et al. (2012), contributed to the stratigraphy of the
region with 206Pb/238U isotopic age data obtained from 40Ar/39Ar and zircon minerals obtained from plagioclase
minerals in ignimbrites in the Central Anatolian Volcanic Region.Paquette and Le Pennec (2012), discovered with their
isotope geochemistry studies that the Upper Miocene aged ignimbritic units contain very old zircon crystals that
crystallized during the formation of the earth's crust.Kadir et al. (2013), investigated the distribution and geochemical
properties of clay minerals in different paleosol levels and clayey sediments in the Urgiip Formation in the region
between Arapl and Erdemli and contributed to the paleo-environmental interpretation of the region.Piper et al.
(2013),analyzed the paleomagnetic and magnetic properties of the Cappadocia ignimbrites and interpreted the tectonic
events that took place in the region during the Neogene.Kulah et al. (2014, 2015), investigated the geological,
mineralogical and geochemical features of the Upper Miocene aged Mustafapasa member sediments of the Urgiip
Formation and investigated the formation of clay minerals formed in these units.Lepetit et al. (2014), interpreted the
evolution of the Nevsehir Plateau and the tectonic events that continued with the deposition of the Urgiip Formation,
using the isotopic age determinations made so far.Giirel (2017),commented on the paleoenvironmental and paleo-
climatic records of the region by using mineralogical, geochemical and stable isotope geochemistry data of Upper
Miocene aged paleosol and caliche levels in the western part of the Central Anatolian Volcanic Region. As a result, they
determined the qualitative and quantitative properties of the above-mentioned local clays and diatomites that will
enable them to be used effectively in industry and industry.

The following researchers have worked specifically on Ciftlik and surroundings.They areMouralis et al
(2002),investigated the Quaternary aged Golliidag and Acigol valcanic rocks in Ciftlik plain and revealed their genesis,
instability and eruption phases.Mouralis, D., (2003), in his doctoral thesis, examined the Quaternary aged Gollidag and
Acigol volcanic rocks located in Ciftlik plain and revealed their genesis, instability and eruption stages. He also
determined the eruption or dome formation ages of rhyolite and pyroclastic for the first time by dating the rhyolite and
pyroclastics in the region.Tiirkecan and Kuzucuoglu.,(2004) investigated the Quaternary aged sedimentary and volcanic
rocks in the Ciftlik plain within the scope of the MTA-CNRS-TUBITAK joint project. The petrographic features of the
rocks in the region and the geomorphological structure of the region were revealed.Kuzucuoglu et al., (2013), the
authors examined the Quaternary aged sedimentary and volcanic rocks in the Ciftlik plain and specifically deduced the
geomorphological structure of the plain and the evolution of the plain.Giirel (2016), the author studied the Quaternary
aged sedimentary and volcanic rocks in the Ciftlik plain and determined especially the sedimentological, petrographic
and geochemical properties of the Pliocene aged sediments of the plain. In addition, the chins andspecies of diatom
fossils found in the sediments of the plain were also revealed for the first time.Giirel (2017), examined the Quaternary
aged sedimentary and volcanic rocks in the author Ciftlik plain and determined the diatom species and mineralogical
content of the Pliocene aged sediments of the plain.

1.1. Location of the Study Area

The research area lies within the Nigde province, specifically in the Ciftlik district, Ovalibag-Ciftlik Region, depicted on
the 1/25,000 scale Aksaray L32-c3 and K33-c2 maps (see Figure 1). Access to the study area is facilitated by a 20 km
asphalt road branching off the Nigde-Ciftlik highway to the northwest. The Ciftlik plain is situated amidst settlements
such as Nigde-Ciftlik, Ovalibag, Bozkoy, and Divarli (refer to Figure 2). Positioned at a low environmental altitude, the
plain is bordered by the southern Cappadocia volcanic heights (including Hasandag, Ke¢iboyduran, and Melendizdag)
to the northwest and the Silegin corridor at the base of Goélliidag to the north. The Derinkuyu Plain, forming the eastern
gravity basin, feeds into the Ciftlik plain from the northeast. The plain's western and eastern boundaries are delineated
by Cappadocia's Keciboyduran and Melendizdag formations (dating back to the late Miocene and Pliocene) and
deformed volcanic rocks forming the Golliidag-Melendiz barrier, respectively. Characterized by flat terrain, the Ciftlik
plain is covered with dry, low-level steppe vegetation. The altitude of the plain ranges from 1400 m near Ciftlik to 1220
m on the Derinkuyu plain in the southwest, which separates the two plains. The current flow network of the plain runs
from northwest Ciftlik to southwest Ihlara- Aksaray, with shallow hydraulic channels forming braided stream patterns.
Although non-uniform, the main channel's water flow is concentrated in the southwest of the study area. The research
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encompasses drilling activities conducted in the Melendiz and Ciftlik districts situated in the south of Ovalibag. Within
the framework of the Master's Thesis, over 300 paleosol, siliceous clastic, and volcanoclastic sediment sites were
selected within the Ciftlik plain study area (Co), two of which are exemplified in Figures 2 and 6, respectively.
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Figure 1 Location map of paleosol and unconsolidated sediment samples collected in the study area ( P3: Imamhatip)

1.2. Geology of the study area

The geology of the research area is summarized in the figure below.
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Figure 2 Geological map of the study area and its immediate surroundings and the location of Ciftlik plain (modified

from MTA, 1/2 000 000 scaled map).

2. Materials and method

In this research; By examining the Quaternary fillings of the old sand pits with the help of drilling, hand probes and/or
splitting from the Ciftlik plain, paleosol, unconsolidated or low-consolidated sediment samples were collected from
various lines and depths suitable for the purpose of the project. In addition, various rock samples were taken from the
immediate surroundings of the plain and at the base of the Quaternary fillings. The research undertaken to complete
this article were carried out in two stages being field and laboratory.
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Table 1 Imambhatip, (Ciftlik Plain) - Core Depth: 860 cm. 38°10'48.15" N and 34°28'9.42" E (1535 m. a.s.l)

Sample No/cm CaCO03 | Colour Plant Pebbles% | Sand % | Silt % | Clay%
IMA 17d1(0-3) none Dark grey Present | -- 20 40 40
IMA 17d1(8-11) none Dark grey Present | -- 35 42 23
IMA 17d1(20-25) none Dark grey Present | 5 45 20 20
IMA 17d1(33-35) none Dark grey Present | 2 50 21 27
IMA 17d1(38-40) none Dark grey present | 5 55 25 15
IMA 17d1(43-47) none Dark grey none 10 65 15 5
IMA 17d2(5-8) none grey none 5 30 35 30
IMA17 d2(11-14) none grey none 5 35 40 20
IMA 17 d2(20-23) none grey none 2 40 38 20
IMA 17 d2(30-33) none grey none 10 45 30 15
IMA 17 d2(38-41) none grey none 20 40 20 20
IMA 17 d3(6-10) none grey none 10 43 27 20
IMA 17 d3(17-20) none grey none 15 45 30 10
IMA 17 d3(24-27) none grey none 20 50 15 15
IMA 17 d3(33-38) none grey none 20 38 20 22
IMA 17 d4(0-7) none grey none 10 40 30 20
IMA 17 d4(12-16) none grey none 12 44 34 10
IMA 17 d4(19-22) none grey none 12 55 18 15
IMA 17d4(26-29) none grey none 25 60 10 5
IMA 17d4(34-37) none grey/orange | none -- 75 15 10
IMA 17d4(44-49) none grey/orange | none 5 70 15 10
IMA2 17d1(10-13) | none orange none -- 30 30 40
IMA2 17d2(9-13) none yellow none -- 25 30 45
IMA2 17d2()23-28) | none orange none -- 10 42 48
IMA2 17d2(36-44) | none orange none -- 10 50 40
IMA2 17d2(50-52) | none orange none -- 10 50 40
IMA2 17d2(60-64) | none orange none -- 70 20 10
IMA2 17d2(67-72) | none grey none -- 50 30 20
IMA2 17d3a(3-6) none white none -- - 40 60
IMA2 17d3a(6-9) none white none -- 1 45 54
IMA2 17d3a(11-13) | none white none -- 5 40 55
IMA2 17d3a(20-88) | none white none - = 30 70
IMA2 17d3a(30-38) | none white none - = 30 70
IMA2 17d3a(40-48) | none brown-grey | none - = 20 80
IMA2 17d3a(50-58) | none brown grey | none - - 25 75
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IMA2 17d3b(8-14) | none yellow none - 3 32 65
IMA2 17d3b(18-24) | none yellow none - - 40 60
IMA2 17d3b(28-34) | none yellow none - - 35 65
IMA2 17d3b(38-44) | none yellow none - - 40 60
IMA2 17d3b(48-54) | none yellow none - - 42 58
IMA2 17d3b(58-62) | none yellow none - - 41 59
IMA2 17d3b(62-64) | none dark yellow | none - 10 40 50
IMA2 17d3b(66-67) | none dark yellow | none - 15 35 50
IMA2 17d4a(5-13) | none dark yellow | none -- - 45 55
IMA2 17d4a(25-33) | none grey none -- - 40 60
IMA2 17d4a(36-43) | none dark grey none -- - 35 65
IMA2 17d4a(57-63) | none grey none -- - 44 56
IMA2 17d4a(62-64) | none white none -- 5 45 50
IMA2 17d4a(67-69) | none white none -- 5 50 45
IMA217d4a(75-84) | none dark grey none -- 2 43 55
IMA217d4(87-94) none dark grey none -~ 4 44 52
IMA2 17d4b(5-11) | none grey none -~ -~ 30 70
IMA2 17d4b(15-21) | none grey none -- - 35 65
IMA2 17d4b(25-33) | none grey none -- - 38 62

A total of 54 terrestrial sedimentary samples were collected from the region for research purposes.

3. Results

3.1. Hand Drills and Profile Descriptions
Type lithostratigraphic strut section descriptions of Imamhatip (IMA, P3 profile) region

More than 6 lithostratigraphic strut sections were excavated on the Ciftlik plain. The most important of these, and the
third lithostratigraphic vertical section that can represent the whole region, was searched and it was determined that
this type of section was between Imambhatip (ima, P3 profile) (38°10' 48.15" N and 34°28'9.42 E), (Profile 3); beginning
at 1520 m); the findings and results of this research are as follows (Table 4, Figure 11).

Unit 1 (47 cm), brown peat (chocolate color) containing root stock. In the first 20 cm, small and sparse pebbles and
dense small plant rootlets are observed, and in the next 16 cm, coarse or fine pebbly levels are observed in chocolate-
colored paleotropics. In the lower levels of this unit, fine-grained gravel levels are striking. A little oxidation zone is
observed at 43 cm where this level ends, and a transition to yellow clay is observed after 40 cm. Brown peat consisting
of pebbles was found at the end of the unit.

Unit 2 (8 cm), black clay (peat) is present and they are found in alternation with beige-ocra clay layers. In addition,
some beige clay in the matrix within the clayey levels, and after 86 cm, it passes into the oxidation zone and beige-ocher
clay and sparse pebbly peat levels. Gravel and fine pebbles were detected in the matrix containing organic matter. Just
below this level are yellow clay, pink and clay with hardened matrix content. After this level, the presence of tightly
packed clay proves that there is aeration, and they are alternated with white and pink clay levels. The level with glossy
mica content is between 125-158 cm, just below the level described above. Gravel with brown sandy clay matrix, gravels
surrounded by brown sandy clays, sparsely pebbly black clay levels continue in profile. Tephra (reworked?) = yellow
clay, this level is followed by yellow tephra and then below yellow tephra: black fine sand grains are commonly
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observed. Very tight black paleo-soil was observed at the 2 cm continuation. In the continuation of the profile, after 28
cm, it consists of compacted light yellow clay, fine sand, very fine pumice tephra, and finally, gravelly sand with coarse
sand and fine gravel-sized tephra level.

(The second part varies between 158 cm - 860 cm and is the continuation of the above profile)

Unit 3 (140 cm) is a gravel-containing level (coarse alluvium) and gravels (alluvial fan) reaching approximately 4-5 cm
in diameter.

At Unit 4 (23 cm), this level begins with beige clay containing oxidised sparse pumice sands, the next 3 cm may contain
a lot of pumice, yellow sands and little gray sands in oxidized beige clay. Below this, there is oxidized beige-clay level
containing oxidized beige clay and medium sand.

Unit 5 (82 cm) and unit 6 (46 cm) begin with an inter-bedded level of oxidized brown clay, sand. In Unit 6, the silty clay
is massive light beige in color and is a level with less oxidized plant traces towards the bottom. It is a light beige colored,
sandy, pebbly clay level and fine grained pumice pebbles were also detected. Just below this level, oxidation zones are
more common starting from 32 cm. The unit is very similar to the above level with larger pebbles at the end.

Table 2 The paleosol and terrestrial sediments detected in the pillar section of Imamhatip

0- 38 cm; brown peat (chocolate-colowrad), plant rootlets are widespread and in sparse gravel, brown peat levels are found where
sparse gravel level decr eases (Unit 1)

58 - 284 cm, black clay [peat) level, black clay / beige-dark clay alternating, there is oxidation and beige-dark clay up to 38 cm at
the bottom of these levels. Gravel and pebbles with various lithologies are cbserved in & matrix containing organic matter at the
above-mentioned levels, Very tightly packed clay takes on a blown-down appearance (tephra?), these levels end with brown
sandy clay and sparse gravel towards the end of the unit [Unit I1)

284 - 424 cm; gravelcontaining level (coarse alluvial fan deposits), (Unit 1il)

424 —478 cm; There are sparse grains of sand in oxidized beige clay, this kevel passes 1o the kevel of increasing vellow colored sand
in omdized beige clay and ends with a shghtby gray cay level. Alluvial fan sands in oxidized beige clay [Unit V]

478 - 560 om; oxidized brown clay (60 — 76 cm], sand inter-layer (= 48 - 56 om true sand level], [Unit V]

560 - 653 cm; slightly sty clay, light beige, massive and dense [mot plastic), around & cm, traces of oxidieed plant roots, lower levels
with altermating sand and gravel, light beige clay level, (Unit V1)

653 - 658 cmi; oxldized yellow sand and black clay intercalations are present, (Unit vil) 653

- 660 cm: level containing grey basalt or tephra products (Unit W)

704 - 780 om; level containing dark grey, blue clay, [Unit IX]

780 - B20 om: tephra level [formed in very hot chimney environment), later blast (surge), steam explosion products, [Unit X]

Unit 7 (5 cm) and unit 8 (2 cm) are one level with an alternation of oxidized yellow sand and a beautiful black organic
layer and offer 3 different thicknesses, they can be 1 mm, 1.5 mm and 2 mm respectively. Unit 8 is completely composed
of basaltic gray tephra (scoria products).

Unit9 (76 cm) and unit 10 (15 cm), unit 9 has a dark gray-blue clay level and looks like a massive unit. The continuation
of Unit 9 consists of alternating fine sand and brown clay layers between 61 and 61- within a gray-yellow matrix. These
levels pass to the coal-containing level at 63 cm and continue between 63 and 73 cm. At the end of this unit, pumice is
observed between 69 and 71 cm.

Unit 10 (40 cm) has levels of compressed blue-grey clay terminating the profile, and a summary of this profile
(Imamhatip) is presented in Table 4 and Figure 11 below.
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As a result, the lithostratigraphic strut sections of Ciftlik plain were excavated. The most important of these, being
Imambhatip lithostratigraphic vertical sections that can represent the whole region. Imamhatip (IMA) of this type section
was examined. It has been determined that climatic changes have changed facies in the sedimentary environment and
storage conditions have also changed.

IMAM HATIP (CIFTLIK PLAIN) - Depth of core: 860 cm
Coordinates: 38°10'48.15"N - 34°28'9.42"E

Altitude: 1535 mas.l.

Drive 5/23 (=278 cm)
B 3 (284 cm)

Depth
(m) 3 ECHANTILLONS C14
' R,
PEAT
2 Pebbles {brown clay matrix) Low incision 73-76 (IMA 1/Dr2/23-26)
1 : 96-98 (IMA1/Dr3/10-14)
Drive 2/17 (=5 102 ¢m)
3 {white/pink T-clay layers) -
Gravel & sand | 27ve /48 (=125cm)
4 Drive 4/22-26 (= 140-145 cm) 146-148 (IMA 1/Dr4/29-31)
J 1-34 (= 148-1
== e Yaras f: 136.158 m — 1 58-160 (IMA 1/Dr4/42-44)
H Pebbles,
-1 6 gravels Incision
sand, (ALLUVIAL)

3 Coarse sand-small :
Lk o] RP (2-5 mm pumices)
4 Incision
9 | Peseles  |mA2Dr1/0140424cm) ALLOVIAL
10a |Pumice sand in BEIGE CLAY
------ Drive 2/0-18(447¢m)
10b Alluv. gravels in BEJGE CLAY
e Drlve 2/72-76 4457-490 cm) ‘emersion 487-490 (IMA 2/Dr3/72-76)
9 rown clay intersteptified in sands
------- Drive 3a/0 (=560 cm)
5 LIGHT BEIGE,
12 MASSIVE CLAY
- ;v-it-h-s-a-n- d-s.a-r; d- - | Drive 3b/25(= 624 cm)
i /47
w\?ﬂ&i Tyellow sands (653 - 658)
Drive 3b/52-54 (=658-660 cm) SCORIAE
" ERUPTIONS
--------------------- Drive 4a/0 (= 704 cm)
15 DARK GREY,
MASSIVE CLAY 798-800
Drive 4a/61 (=780 cm) PALING S )
8 _| 16 Tephra, with fires (charcoal) ASH FALL
ending with emersion ? (with fires)

Figure 3 Stratigraphic section and lithological features of the pillars from the Imamhatip (Ciftlik) region (Source:
Kuzucuoglu and Giirel, 2022, unpublished
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Table 3 Identification of lithologic and pedologic profiles (cores) and paleoenvironmental interpretation of Quaternary
deposits of the Central Anatolian Imam Hatip (Ciftlik Plain), Turkey

Facies Code | Description Interpretation | Field Photo
Lithofacies-A Dark | Pt Dark gray color, very rich in plant | Fluvial 1P i
Peat remains and organic matter, some

pebbles present, fine- to coarse-

grained, muddy matrix, medium to

well-sized, sub-rounded to rounded
Lithofacies-B Brown | Pb Brown gravel Pb Grayish brown, | Fluvial
Gravel pebbles embedded in clay matrix,

coarse grained, angular-rounded,

poor-medium sized. 58cm-102cm thick
Lithofacies-C White | Cy White/pink in color, clayey matrix, | Fluvial
Clay dark pebble clasts, rare plant rootlets,

fine to coarse grains, subangular to

well rounded, poor to good sized,

thickness 102cm to 125cm.
Lithofacies-D Gravel | Gs Grayish brown, small and coarse | Fluvial
and Sand pebbles embedded in clayey matrix,

angular to medium sized, poorly to

moderately rounded, 125 cm to 150 cm

thick.
Lithofacies-E Brown | Bp Dark brown in color, pebbles | Fluvial
Peat embedded in sandy matrix, fine to

coarse grained, medium sized, angular

to sub-rounded, thickness 150cm-

158cm
Lithofacies-F  Dark | Pg Dark to grayish brown, coarse to | Alluvial
gravel / pebbles / granular in size with numerous
sand pebbles larger than 10 mm, angular to

sub-rounded, poorly to moderately

sized, thickness 158

cmto 255 cm..
Lithofacies-G Yellow | Yc Yellow, very fine to coarse grained, | Alluvial
Clay massive in a sandy matrix, very well

sized and very well rounded. 255 cm to

278 cm thick
Lithofacies-H Yellow | Pu Yellow, very fine to coarse grained | Alluvial
Pumice sands, sandy matrix, very well sized,

well rounded with a thickness between

278cm and 284cm
Lithofacies-I Yellow | Pl Brownish yellow, fine to coarse grains, | Alluvial
Pebble pebbles larger than 5 mm in sandy

matrix, angular to rounded, 284 cm to

424 cm thick, poor to medium size

- W e
wO»mN N e W R N
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Lithofacies-] Yellow
pumice sand/gravel

Ps

Yellow, very fine to very coarse grains,
pebbles mixed with clay matrix, poorly
to well sized, angular to well rounded,
thickness 447cm to 487cm.

Alluvial

Lithofacies-K Brown
Clay

Ka

Brown clay, very fine to coarse grains,
clayey or muddy matrix, presence of
pebbles, angular to well-rounded,
moderately well- sized, thickness 487
cm to 490 cm.

Lacustrine

Lithofacies-L. White
sand/clay/pebbles

Lc

White/brown in color, the upper
boundary is made of massive clay,
white in color, very fine grains, well-
sized, well-rounded, the lower part is
made of brown, fine, grained and fine-
grained sand and small pebbles,
pebbles, sub- angular-rounded, poor-
medium sized. It is between 490 cm
and 653 cm thick.

Lacustrine

Lithofacies-M
Yellow clay

By

Dark yellow, fine to coarse grains,
presence of a few pebbles embedded in
silty/sandy matrix, subangular to
rounded, moderate to well sorted, 653
cm to 658 cm thick

Lacustrine

o

mom % e w0 N

Lithofacies-N Brown
basaltic tephra

Bt

Brown colored, very fine to coarse
grained, very well sized, well rounded,
sandy matrix ranging in thickness from
658cm to 660cm.

Lacustrine

Lithofacies-O Dark
clay

Dg

Dark grey, massive, very fine grained,
well rounded, very well sized, thickness
between 660cm and 780cm

Lacustrine

Lithofacies-P  Grey
Tephra

Tp

Grey, massive, muddy/clayey matrix,
very fine-grained and very hard and
kiln-fired, very well- sized and
rounded with thicknesses between
780cm and 820cm.

Lacustrine

4., Discussion

The findings of this research shed light on the sedimentological characteristics of the Imam Hatip Formation in the
Ciftlik Basin, Central Anatolia, Turkey. Through the examination of fluvial and lacustrine sediments, the study identified
a diverse range of particle sizes and lithological components within the formation. The presence of peat, silt, clay, sands,
and pebbles suggests varying depositional environments, potentially indicative of fluctuations in water flow and energy
levels during the Quaternary period.

Furthermore, the analysis revealed notable variability in sediment sorting within different layers of the formation,
indicating dynamic depositional processes and environmental conditions. The identification of quartz, feldspar,
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amphibole, and rock fragments in the sedimentary layers provides insights into the provenance and composition of the
sediments, highlighting the influence of both local and distant geological sources.

The integration of sedimentological data with regional geological context allowed for the reconstruction of
paleoenvironmental conditions prevailing during the deposition of the Imam Hatip Formation. These interpretations
contribute to our understanding of past climate fluctuations, hydrological regimes, and landscape evolution in Central
Anatolia during the Quaternary period.

5. Conclusion

In conclusion, this study offers valuable insights into the sedimentological characteristics and depositional history of
the Imam Hatip Formation in the Ciftlik Basin. By examining sedimentary facies, structures, and lithological variations,
the research enhances our understanding of past environmental dynamics and geological processes in the region.

The findings presented in this article contribute to the broader geological knowledge of Central Anatolia and provide a
foundation for further research and resource assessments in the area. The comprehensive analysis of sedimentological
features not only advances our understanding of past environments but also facilitates the interpretation of geological
records and landscape evolution in the Ciftlik Basin and beyond

Limitations

Some potential limitations of this study could include:

e The study focuses specifically on the sedimentological features of Imam Hatip within the Ciftlik Basin. This
narrow geographical scope may limit the generalizability of the findings to other regions within Central
Anatolia or other sedimentary basins.

o The examination of a profile from a collection of 54 specimens may not fully capture the sedimentological
variability within the Imam Hatip Formation. A larger sample size or additional sampling locations could
provide a more comprehensive understanding of the depositional patterns and lithological variations.

o  While the core depth of 860cm provides valuable insights into the sedimentary sequence, it may not capture
the entire depositional history of the formation. Deeper cores or additional drilling may be necessary to fully
elucidate the stratigraphic record and paleoenvironmental conditions.

e Paleoenvironmental reconstructions and interpretations are subject to uncertainties and assumptions inherent
in the interpretation of sedimentary features and paleoclimatic conditions. Factors such as diagenesis, post-
depositional processes, and preservation biases could introduce uncertainties in the interpretation of the data.

e Theaccuracy and reliability of sedimentological data, such as grain size analysis and mineralogical composition,
could influence the robustness of the interpretations. Ensuring consistent and high-quality data collection
methods is essential for minimizing potential biases and uncertainties in the results.

Addressing these limitations could enhance the reliability and applicability of the findings and provide a more
comprehensive understanding of the sedimentological features and paleoenvironmental dynamics within the study
area and beyond.
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