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Abstract

As a very important textural characteristic, grain size has been widely used by geologists to determine the
distance a piece of sediment must have taken before coming to a halt.Sediments,be they clastic or chemical, is
determined by their methods of erosion. Clastic sediments being broken down through physical means like
water, wind, ice by abrasion. These may give rise to pebbles/gravels,sand,silt and clays.So,to interpret the
geomorphological settings of the Ciftlik Basin(paleo or present);sediments must have either been transported
from regional to local settings or from within the local settings.Natural characteristics of sediments with
recognized grain size composition have been classified using the Udden-Wentworth grain size scale(phi=
®).This is the method that facilitates statistical analysis, graphical representation and geological representation
of terrestrial sediments of Ovalibag, Melendiz and Imambhatip of the Ciftlik Basin. A total of 158 samples were
investigated and detailed grain size analysis were done on 41 selected samples. The Ovalibag (750 cm) OVAl
to OVAL15 samples, Melendiz (661 cm) MEL1 to MEL10 samples and Imamhatip (860 cm) IMA1 to IMA 16
samples. The Phi (®) values ranges from ®= -3 to ®=5; from very coarse to very fine grains. Most of the grain
sizes were coarse skewed and very poorly sorted, indicative of intra-locality origin of most of the sediments.
Skewness which is the measure of symmetry and can either be positive (fine), negative (coarse) or symmetrical.
The grain-sizes used are as follows;< 0.062mm(®=5)clays and muds,0.062mm(®=4) silt,0.125mm(d=3)fine
sand,0.25mm(®=2)medium  sand,0.5mm(®=I)coarse  sand,Imm(P=0)very  coarse  sand,<2mm(P=-
1)granules,4mm(®=-2)gravels,8mm(d=-3) pebbles. Their sorting results are as follows; very poorly sorted=7
samples and poorly sorted =34 samples while their skewness is; very fine skew=10 samples, coarse skew=3

samples and very coarse skew=28 samples.
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1. Introduction

The significance and importance of grain size amongst other physical properties of sediments like shape and
roundness cannot be over emphasized. This research therefore establishes how graphical statistical
representation can be used to describe/analyze grain size distribution in selected areas of the Ciftlik Basin. The
primary objective of this research therefore, is to evaluate the grain size distribution in the Ciftlik Basin by
determining weight percentage values of pebbles/gravels, sand, silt and clay and their textures using statistical
methods which could help in the correlation of data obtained and can be compared to adjacent areas to these in
the future. The Udden-Wentworth grain size scale was used though it inadequately covers gravel in alluvial
fans. According to [10], grain size is one of the most important sediment parameters and it is necessary to
interpret the depositional environments [5].According to [3], grain size is the maximum elemental natural equity
of sedimentary deposits.[12, 13],According to the authors [15, 7] devised the phi scale (@), based on the
equation ®=-log, of the grain dl in mm, to convert the sediment grade boundary values from fractional numbers
to more simple whole numbers.Equally,according to [1] ,grain size is a useful proxy for reconstructing
paleoclimate. Ice-rafting releases sediment as icebergs calve and melt [10].The grain sizes of sediments provide
an indication of the shear stress that must be applied by the medium to initiate and sustain particle movement
[19].Grain size help geologists to interpret the geomorphic (both historical and present) of a site,irrespective of
whether the sediment was transported there from local or regional settings.According to [15],the use of sieves
for size analysis dictates that the intermediate axial length (dl) of a grain is the one that determines classification
(e.g.in,[4]). The median represents the grain size at 50%,while the mean is the average value gotten from
computing the grain-sizes at 16",50" and 84™ percentiles on the Ford and ward scheme, sorting being the spread
of grain size distribution and finally, skewness which is the measure of symmetry and can either be positive
(fine), negative (coarse) or symmetrical. . It can be characterized using standard statistical measures in either of
two ways: (1) visual inspection of various types of graphs that plot overall percent abundance versus grain-size
diameter(diagrams, size frequency and cumulative size frequency curves, and probability curves that compare
the actual grain-size distribution to a normal straight-line Gaussian distribution[9]. The Ciftlik plain is made up
of Quaternary paleosol and terrestrial sediments which maybe fluvial,lacustrine,swamp or floodplain sediments
made up of pebbles/gravels, sand, silt and clay which may have been modified by pedogenic processes. This
area is found in the middle of the Central Anatolian Cappadocian Volcanic Province of Turkey. The grain size
of a clastic sediment indicates the relative amount of energy required to emplace the grains in their final resting
place. Energy may have come from the force transmitted by air/water/glacier movement or due to downward
movement by gravity. Grain size may equally be due to diagenetic crystal growth not link to transportational
processes especially in siliciclastic sediments. Their distribution in this basin is not uniform and shows that the
hydrodynamic conditions were strong which helps to explain the transport trends of these varied sediments. The
grain sizes of these three (3) localities in the Ciftlik basin will be considered for this research,viz Ovalibag,
Melendiz and Imamhatip. The primary objective of this research is to evaluate the grain size distribution in the
Ciftlik basin by determining weight percentage values of pebbles/gravels, sand, silt and clay and their textures
using statistical methods which could help in the correlation of data obtained and can be compared to adjacent
areas to these in the future. The second part of the research included statistical analysis, visualizing and plotting

results by means of R programming language. After the grain-size analysis by Master sizer, a given sediment
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has been determined by statistical analysis. It can be characterized using standard statistical measures in either
of two ways: (1) visual inspection of various types of graphs that plot overall percent abundance versus grain-
size diameter (diagrams, size frequency and cumulative size frequency curves, and probability curves that

compare the actual grain-size distribution to a normal straight-line Gaussian distribution)
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Figure 1: Widely used Udden—-Wentworth sedimentary grain-size scale (after [17,4];and according to [15]).

The majority of these sediments were poorly sorted and made up of very fine and coarse skewness which
indicates a very strong environmental change. The positive and negative sign of the skewness value indicates
whether the asymmetrical tail extends to the left or right of the curve, as follows [4]. The grain sizes ranges from
16 mm to 0.008 mm.The weight percentages of the selected sediments were represented on graphs using
statistical methods.

2. Methods

Soil samples taken from the field were prepared for the following analytical methods after drying in an oven at
60 °C for 24 hours, passing through a 2 mm sieve. Sample grain size analysis of 15 Ovalibag (Figures 2-17), 10
Melendiz (Figures 18-27) and 16 Imamhatip (Figures 28-43) profiles, which can represent the sediments in the
Ciftlik plain, is 6 because it represents the lake shore or delta environment. 2 profiles were selected by making a
preliminary examination from the locality. The above-mentioned raw samples were first subjected to air drying.
The dried samples with grain sizes from 16 mm to 0.008 mm were passed through special sieves. In addition,
grains smaller than 0.008 mm were divided into two parts as coarse and fine clay by Atarberg method. Gravel %
weight, sand % weight and silt-clay % weight of the samples separated according to grain size are given in

Figures 1-26. Also, the columns giving their % cumulative weight are given in the same table. The table here is
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the average grain size values obtained only at certain intervals. Using the tabular data in Figures 2-43, the
cumulative percentages of gravel, sand and silt-clay in the samples were plotted on millimetric paper to
correspond to their grain sizes. Median diameter (Md), graphical standard deviation (G¢ = degree of height),
and first order tail (Sk = asymmetric degree of distribution), known as Folk and Ward (1957) parameters, were
calculated from the obtained graphs. The Folk and Ward parameters calculated in this way are again given in
Figures 2-43. The following comments are used to interpret Table 1, that is, the degree of gradation (G¢, and
Table 2, to interpret the asymmetrical degree of the sediment distribution (trapezoid, Sk). By using the Inman
parameters calculated in this way, their sorting and the shape of the grain size distribution were determined. For
the Ovalibag profile: Based on previous grain size analyzes and field studies, these calculations were determined
that the unconsolidated sediments and paleosols that could represent the sediments in the Ovalibag region are
poorly or poorly sorted. This shows us that different types of grain size sediments (clay-silt-mud-sand-gravel)
were transported to this region and subsequently deposited in the same river or lake shore environment. In situ
weathering, on the other hand, shows that the decomposed minerals and rock fragments are in very different
sizes. Likewise, very fine or very coarse skewness values also support the above-mentioned results. For the
samples from the Melendiz region: In the examinations made in addition to the profile examinations, it was
determined that the samples taken from the surface levels were poorly sorted. On the other hand, all samples
were determined to have negative values. They generally show strong roughness. These various and different
values have been formed as a result of river flows, changes in lacustrine inputs and climate change in the region.
In other words, the presence of unconsolidated sediments with a wide variety of lithological characteristics and
the differences in transport mechanisms (lake and terrestrial grain inputs) in the region prove. Since the sand and
gravel levels are worked on the lake shore, they show good sorting, here the delta or river bank (flood plain)
sediment is poorly sorted. The rapid change of some levels in the profiles can only be explained by climate
changes. Briefly, this lake is fed by delta and alluvial fans, streams and another lake. The skewness values also
support the above results. For Imamhatip profile: These calculations are based on previous grain size analyzes
and field studies, and it has been determined that unconsolidated sediments and paleosol that can represent
sediments in Imamhatip region are poorly sorted. This shows us that different types of grain size sediments
(clay-silt-mud-sand-gravel) were transported to this region and subsequently deposited in the same river or lake
shore environment. In situ weathering, on the other hand, shows that the decomposed minerals and rock
fragments are in very different sizes. Likewise, very fine or very coarse skewness values also support the above-
mentioned results.

Table 1: Grade of sorting (G¢) and interpretation and condition of the examined samples.

< 0.35 Very well sorted

0.35-0.5 Well sorted

0.5-0.71 Moderately well sorted

0.71-1.0 Moderately sorted

1.0-2.0 Poorly sorted [(OVA-1, OVA-2, OVA-3, OVA-4, OVA-5, OVA-6, OVA-7, OVA-8, OVA-
9,0VA-10, OVA-11, OVA-13) , OVA-14, OVA-15, MEL-1, MEL-2, MEL-7, MEL-8, MEL-9, MEL-
10, IMA-1, IMA-2, IMA-3, IMA-4, IMA -6, IMA-7, IMA-8, IMA-9, IMA-11, IMA-12, IMA-13,
IMA-14,IMA-15, IMA-16)]

> 2.0 Very poorly sorted, (OVA-12, MEL-3, MEL-4, MEL-5, MEL-6, IMA-5, IMA-10)
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Table 2: Distribution asymmetric degree Sk(skewness) and interpretation and the condition of the examined

samples.

> 0.30 Very fine — skew, (OVA-9, MEL-5, MEL-7, MEL-8, IMA-5, IMA-6, IMA-7, IMA-8, IMA-10, IMA-11)
0.30-0.10 Fine - skew

0.10- (-0.10) Approximately symmetrical

(-0.10) — (-0.30) Coarse — skew, (MEL-1, IMA-3, IMA-4)

< (-0.30) Very coarse — skew, (OVA-1, OVA-2, OVA-3, OVA-4, OVA-5, OVA-6,0VA-7, OVA-8, OVA-10,
OVA-11, OVA-12 , OVA-13, OVA-14, OVA-15MEL-2, MEL-3, MEL-4, MEL-6, MEL-9, MEL-10, IMA-1,
IMA-2, IMA-9, IMA -12, IMA-13, IMA-14, IMA-15, IMA-16)

3. Results
4. Sediment Distribution Graphs

Sediments can be sourced from varied different locations and deposited as the current in question slows. The
sediments here show predominantly coarse and poorly sorted grains which shows that they may not have
undergone prolonged transportation before they were deposited, meaning their source is around the basin. In
paleo-climate reconstruction, grain size is a very useful proxy. So, environmental information in siliciclastic
sediments can be interpreted using grain sizes as well as local vertical variations.Analyzing the grain size, the
character or the origin of the sediments can be determined. The formulae therefore used to calculate the grain-
size parameters in this case is the Folk & Ward formula with graphic presentations against cumulative frequency
plots on a millimetric graph paper. These formulae are detailed below:

Parameter Folk & Ward formula

Median Md=ds,

Mean M=(D1+ Do+ Dgg)/3)

Sorting 09 =gy — D 15/ 4 + Dgs — D5/ 6.6

Skewness SK=[D 16+ D 54— 2D 50/2(Pgs— D16)] + [ D5+ DPg5—2Dsof2(D g5— Ds)]

5. Ovalibag Sediments analysis
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4 (0125 mm) 3.00 20.00 Sortng 1.19 poorly sorted ($)sa
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Figure 2: Sieve analysis results of OVA 1 sample and their chart-graphical representation.
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OVAZ
Siewve No (3] Weight % % Cum % Statistics Comoment 1 data
6(=0.062mm) 5 19.00 20.00 100.00 Md (madian) 1.50 45
5 (0.062 mm) a 39.45 40.00 80.00 M (mean) 273 16
4 (0.125 mm) 3 12.95 13.00 40.00 Serting 1.56 Poorly serted $50
3 (0.25 mm) 2 7 T.00 27.00 Skewness -6.38 Very coarse skew 54
2 (0.5 mm) 1 4.75 15.00 20.00 495
1 (1 mm) a 4.85 5.00 5.00
TOTALS 0B17 100.00
50
20
EET
=
§ b1 JO
10
SN NN Em mN RN Eaw
5 4 3 2
Grain size (§)
Figure 3: Sieve analysis results of OVA 2 sample and their chart-graphical representation.
OVA3
Siave No 0] Weight % % Cum % Statistics Comment 1 data OV4 3
8 (<0062 mm) 5 277 2800 10000 Md (madyan) 240 5 -0.15
7(0.062mm) 4 28.00 T72.00 M (ortalama) 263 416 .2
6(0.125mm) 3 12.00 44.00 Sorting 1.80 Poorly sorted 430 33
5 (0.25 mm) 2 10.00 32.00 Skewness 0.03 Very coarse skew 484 44
4 (0.5 mm) 1 2.00 22.00 4§95 48
3 (1 mm) [} 10.00 14.00
2{= 4mm) El 2.00 400
1(=8mm) -3 2.00 2.00
TOTALS 10048 100.00
30
25
® 20
15
10
: EEE.::I:
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Figure 4: Sieve analysis results of OVA 3 sample and their chart - graphical representation.
oOvVA 4
Sieve No (03] Weight % % Cum % Statistics Commment 1 data  OFA S
6(=0.062mm) 5 3871 40.00 100.00 Md (median) 2.40 3 ]
5(0.062mm) 4 3053 40.00 60.00 M (mean) 335 416 21
40125 mm) 3 517 5.00 20.00 Sorting 1.35 Poorly serted 430 33
3 (0.25 mm) 2 495 500 15.00 Skewness -3.98 Very coarse skew 484 46
2 (0.5 mo) 1 437 5.00 10.00 4§95 49
1 (1 mm) L] 575 5.00 5.00
TOTALS 9548 100.00
50
40
# 3
£
$o
0 | = | = -
5 a 3 2
Grain size (4)

Figure 5: Sieve analysis results of OVA 4 sample and their chart - graphical representation.
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Figure 6: Sieve analysis results of sample OVA 5 and their chart - graphical representation.
ovad
Sieve No [C)] Weight % %% Cum % Statistics Comment 1
6(<0.062mm) 5 60.00 60.00 100.00 Md (median) 1.60
5(0.062 mm) 4 29.7 30.00 40.00 M (mean) 3.00
4(0.125mm) 3 2.00 200 10.00 Serting 1.05 Poorly sorted
3 (0.25 mm) 2 2.00 2.00 2.00 Skewness -T7.84  Very coarse skew
2 (0.5 mo) 1 2.00 300 6.00
1 (1 mm) [] 3.10 3.00 3.00
TOTALS 9.7 100.00
TO
B0
50
# 40
i
E 10
5 4 3 z [+]
Grain size (4]

Figure 7: Sieve analysis results of sample OVA 6 and their chart - graphical representation.

ovAa7T
Sieve Mo 1] Weight % % Cum % Staristics
G(=0.062mm) 3 20.0 20.00 100.00 Md (median)
S(0.062mm) 4 1434 45.00 20.00 M (mean)
4 (0.125 mm) 3 177 200 35.00 Sorting
3 (0.25 mm) 2 7.00 27.00 Skewness
2 (0.5 mm) 1 5.00 20.00
1 (1 mm) L] 15.00 15.00
TOTALS 100.00
50
a0
® 30
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1.00
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Figure 8: Sieve analysis results of sample OVA 7 and their chart - graphical representation.
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OVAE
Sisve No [0 weight % % Cum % Statistics Comment 1 data oVA 8
6(<0.062mm) 5 14.68 15.00 10000 Md (median) 2.00 5 0
5 (0,062 mm) 4 43.85 45.00 85.00 M (mean) 270 $15 1.1
4(0.125 mm) 3 9.74 10.00 4000 Sortinga 1.40 Poorly sorted $30 3.1
3 (0.25 mm}) 2 143 15.00 30.00 Skewness -5.28  Very coarse skew $a4 30
2 (0.5 mm) 1 110 10.00 15.00 $85 4.65
1 (1 mm) [ 424 5.00 5.00
TOTALS 9781 100.00
50
40
#* 30
% 20
N BN BN BN EE N
5 4 3 2 1 o
Grain size (8]
Figure 9: Sieve analysis results of sample OVA 8 and their chart - graphical representation.
ovAD
Sieve Mo ) Weight% % Cum % Statistics Comment 1 data ov4 e
8(= 0.062 mm) 5 20.43 20.00 100.00 Md (median) 240 (&) 0
7 (0.062 mm) 4 20.15 20.00 30.00 M (mean) 153 (8)2s
6 (0.125 mm) 3 3.20 3.00 60.00 Sorting 1.74 Doorly sortad (8)se 0.5
5 (025 mm) 2 2.00 2.00 57.00 Skewness 15.05 very coarse skew [@hes 4.1
4 (0.5 mm) 1 10.00 10.00 55.00 (8)ss 4.7
3(1 mm) [1] 10.15 500 45.00
2(= drmm) -1 1533 15.00 40
1(=8mm) -3 2475 25.00 25
TOTALS 40 100.00

® 20 -
£ 15
-
H
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o -
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e
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Figure 10: Sieve analysis results of sample OVA 9 and their chart - graphical representation.

OVA 1D
Sieve No ) Weight %a % Cum % Statistics Comment 1 data av4 18
6(=0.062mm) 5 4.6 25.00 100.00 Md {median) 1.80 (s 0.1
5(0.062mm) 4 59.52 50.00 75.00 M (mean) 3.63 @16 3
4(0.125mm) 3 230 2.00 15.00 Sorting 1.02 Poorly sorted (@5 i6
3 (0.25 mm) 2 497 5.00 13.00 Skewness -5.46 very coarss skew (8sa 43
2 (0.5 mm) 1 417 4.00 200 (s 47
11 ) 0 418 4.00 4.00
TOTALS 2074 100.00
B0
&0
Ed
g 40
FEE
, 1] .
5 a 3 2 1 o
Grain size (&)

Figure 11: Sieve analysis results of sample OVA 10 and their chart - graphical representation.
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OVA 1l

Sieve No

6 (< 0.062 mm)
5 (0,062 mm)
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Figure 12: Sieve analysis results of sample OVA 11 and their chart - graphical representation.

ova12
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3[Lmm]
2{dmm)
1f>8mm}
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g WeiEn % Cum % Seatistics
s 125 130 100.00 Md [median)
4 39,8 40.00 87.00 M [mean)
3 10.2 10.00 £7.00 Sarting
2 1.4 1200 37.00 Skewness
1 93 10.00 25.00
[ 3o 3.00 15.00
A 91 10.00 1200
-3 20 2.00 200
7.4
50
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SN NN BN BN BN NP
5 4 3 2 1 o -1 3
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Figure 13: Sieve analysis results of sample OVA 12 and their chart - graphical representation.
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Figure 14: Sieve analysis results of sample OVA 13 and their chart - graphical representation.
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OVA 14
Sieve No ] Weight % % Cum % Statistics
6(<0.062 mm) 3 30.11 30.00 100.00 Md (median)
5(0.062mm) 4 34.6 35.00 70,00 M (mean)
4(0125mm) 3 5.1 5.00 35.00 sorting
3 (0.25 mm) 2 401 5.00 30.00 Skewness
2 (0.5 mm) 1 14.6 15.00 25.00
1 (1 mm) 0 10.2 10.00 10,00
TOTALS 0052 100.00
20

.

E 20

" 10

; RN B B

3 2 1

Grain size [§)

230
273
1.65
-8.38

Comments 1

Poorly sorted
Very coarse skew

Figure 15: Sieve analysis results of sample OVA 14 and their chart - graphical representation.

OVA 15

Sisve No 0 Weight% % Cum %
6(<0.062mm) 3 3427 3400 100.00
S(0062mm) 4 30.1 30.00 66,00
4(0125mm) 3 450 500 36,00
3 (0.25 mm) 2 19.1 20.00 3100
2 (0.5 mm) 1 4.90 5.00 11.00
1(1 mm) 0 6.20 6.00 6.00
TOTALS 0007 100.00

Statistics
Md (median)
M (mean)
Serting
Skewness

30

10

welght %

35 S SEE B

3 2

Grain size ()

230
1493

Comment 1

145 Poorly sorted
-1.7%  Very coarse skew

OFA 15

A =]
B = bn ba

Figure 16: Sieve analysis results of sample OVA 15 and their chart - graphical representation.

6. Melendiz sediments analysis

MEL1
Sieve No i#) Weight % % Cum % statistics
6 (< 0.062 mm) 5 24.13 25.00 100.00 Md (median)
5 (0.062 mm) a 5441 55.00 75.00 M (mean)
4 (0,125 mm) 3 8.6 500 20.00 Sorting
3 (0.25 mm) 2 6.8 7.00 12.00 Skewness
2 (0.5 mm) 1 32 3100 5.00
1 (1 mom) 0 23 2.00 2.00
TOTALS 99.44 100.00
&0
£ 40
z
'; 20—+
0 i B B
5 a4 3 2 1
Grain size(f)

0.90
330
1.08
-0.16

Poarly sorted
Coarse skew

data

416
450
484

MEL 1

44
48

Figure 17: Sieve analysis results of sample MEL 1 and their chart-graphical representation.
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MEL 2
Sieve No 4 Weight % %o Cum % Statistics Comments 1
7 (= 0.062 mm) 5 8 28.00 100.00 Md (median) 150
& (0.062 mm) a 44.45 45.00 72.00 M (mean) 310
5 (0.125 mm) 3 495 5.00 27.00 Sartinz 149 Poorly sorted
4 (0.25 mm) 2 8.7 10,00 21.00 Skewmness -743  Very coarse skew
3 (0.5 mm) 1 345 500 12.00
2 (1 o) L] 4.85 .00 7.00
1(= 4mm) -1 .00 .00 2.00
TOTALS 0o.4 100.00
30 - T -r T A
1 1 1 1
a0 - -+ o
*E I I I
gt -+ 1
= 1 1 1
RN BE BB - 4
FPUNS RIS S S S
1 1 1 I 1 I I
o

Grain size(f)

Figure 18: Sieve analysis results of sample MEL 2 and their chart-graphical representation.

MEL3

Sieve No

8 (= 0.062 mm)
7 (0.062 mm)
6 (0.125 mm)
5 (0.25 mm)

4 (0.5 mm)

3 (1 mm)

2(< 4mm)

1( Smm)
TOTALS

) % Cum %
5 30.00 100.00
a 40.00 T0.00
3 .00 30.00
2 5.00 2700
1 5.00 22.00
o 10.00 17.00
1 5.00 7.00
2 200 2.00
100.00

Statistics Comment 1

Md (median) 240

M (mean) 100

Sorting 267 Very poorly sorted
Skewness -25.86 Very coarse skew

Grain size(d)

data

416
450
454
&5

MEL 3
-1.6
-18
3l
44
4.8

Figure 19: Sieve analysis results of sample MEL 3 and their chart-graphical representation.

MEL 4

Sieve No

T (< 0.062 mm)
6 (0.062 mum)
5 (0.125 mm)
4 (0.25 mm)

3 (0.5 mm)

2(1 mm)

1(= 4mm)
TOTALS

Figure 20

) % Cum %
5 25.00 100.00
2 25.00 75.00
3 12.00 50.00
2 3.00 38.00
1 10.00 30.00
0 10.00 20.00
1 10.00 10.00

100.00

Statistics Comment 1

Md (median) 140

M (mean) 193

Sorting 221 Verypoorly sarted
Skewness -12.66  Very coarse skew

Graim size(d)

data

416
450
484
@5

: Sieve analysis results of sample MEL 4 and their chart-graphical representation.
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MEL 5
Sieve No i) Weight %0 % Cum % Statistics Comment 1 data MEL 5
7(= 0.062 mm) 5 10.1 10.00 100.00 Md (median) 1.60 &5 2
6 (0.062 mm) a I 10.00 90.00 M (mean) -0.20 416 2
5 (0,125 mm) E] 2.66 2.00 30.00 Sorting 227 Very poarly sorted &30 2
4 (0.25 mm) 2 24 1.00 78.00 Skewmess 3319 Very fine skew @54 34
3 (0.5 mm) 1 205 3.00 76.00 3 41
2 (1 mm) L] ERE: 300 T3.00
1(= 4mm) 4 10 10.00 T0.00
1(8mm) 2 60.2 60.00 60.00
TOTALS 101.40 100.00
B0

- &0

Ew

s o

o MW -l m
5 1 3 2 1 o -1 -2
Grain size(d)

Figure 21: Sieve analysis results of sample MEL 5 and their chart-graphical representation.

MEL 6§

Sieve No (#) Weight %a % Cum % Statistics Comment 1 data MEL &
8 (= 0.062 mm) 5 55 15.00 100.00 Md (median)  1.60 8 3
T (0.062 mm) 4 9.7 20.00 85.00 M (mean) 0.43 #16

6 (0.125 mm) H 14.6 5.00 65.00 Sorting 3.00 Vary poarly sarted 450

5 (0.25 mm) 2 13.8 15.00 §0.00 Skewness -10.88 Very coarse skew 65+

4 (0.5 mm) 1 5.0 5.00 25.00 w5

3 (1 mm) ] 4.60 5.00 40.00

2(< 4mm) a 3.0 25.00 35.00

1(8mm) -3 9.32 10.00 10.00

TOTALS 10457 100.00

weight %

Grain size(d]

Figure 22: Sieve analysis results of sample MEL 6 and their chart-graphical representation.

MEL 7

Sieve No @) Weight % % Cum % Statistics Comment 1 data MEL 7
7(= 0.062 mm) 5 105 10.00 100.00 Md (median) 1.0 8 -1
6(0.062 mm) i 24.84 25.00 90.00 M (mean) 1.90 16 01
5 (0.125 mm) 3 9.77 10.00 65.00 Sorting 181 Poorly sorted 850 1.7
4(0.25 mm) 2 20.00 55.00 Skewness 2.00 Very fine skew 54 3.9
3 (0.5 mum) 1 20.00 35.00 s 4.7
2(1 pum) o 10.00 15.00

1(< 4mm) el 5.00 5.00

TOTALS 100.00

Lo L___J

s

Grain size|a)

Figure 23: Sieve analysis results of sample MEL 7 and their chart-graphical representation.
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MEL 3

Sieve No ) Weight % % Cum % Statistics Comment 1 data MEL §
8 (< 0.062 mm) 5 150 100.00 Md (median)  2.00 & 0.1
7(0.062 mm) 4 200 85.00 M (mean) 207 16 2
6(0.125 mm) 3 50 65.00 Sorting 1.66 Poorly sorted 50 2
5(0.25 mm) 2 15.0 60.00 Skewness 2.50 Very fine skew 454 4
4 (0.5 mm) 1 50 45.00 s 438
3 (1 mm) 0 0 50 20.00

(= 4mm) el 4.8 25.0 35.00

1( Sm) e 1 100 10.00

TOTALS 29,32 100.00

5 a 3 2 1 o -1 -3

Grain size(d)

Figure 24: Sieve analysis results of sample MEL 8 and their chart-graphical representation.

MEL 9
Sieve No #) Weight %a % Cum % Statistics Comment 1 data MEL 3
6 (< 0.062 mm) 5 20.43 20.00 100.00 Md (median) 240 & 1
5 (0.062 mm) a 50.15 60.00 20.00 M (mean) 288 816 1
4 (0.125 mm) 3 82 £.00 20.00 Sorting 131 Poarly sorted 850
3 (0.25 mm) 2 7 700 12.00 Skewness -1.62 Viery coarse skew &84
2 (0.5 mm) 1 3.0 300 5.00 &3
1(1 mm) o 215 200 2.00
TOTALS 101.03 100.00
: : i :
&0 I
% i i i i
E
o m
5 a4 3 2 1 o
Grain size|d]

Figure 25: Sieve analysis results of sample MEL 9 and their chart-graphical representation.

MEL 10

Sieve No @) Weighs % % Cum % Statistics Comment 1 data MEL 10
6 (= 0.062 mm) 5 10.16 20.00 100.00 Md (median) 180 & 0

5 (0.062 mm) a 5432 55.00 20.00 M (mean) 323 16 21

4 (0.125 mm) 3 103 10.00 25.00 Sorting 122 Poorly sorted 50 344
3 (0.25 mm) 2 467 5.00 15.00 Skewness -5.85 Very coarse skew 84 2

2 (0.5 mm) 1 517 5.00 10.00 s 46
1(1 mm) 0 487 5.00 5.00

TOTALS 28.40 100.00

i | - - -

5 4 3 2 1 o

Grain size(d)

Figure 26: Sieve analysis results of sample MEL 10 and their chart-graphical representation.
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7. Imamhatip sediments analysis

=
[=]

iMAL
Sieve Ho 3] Wa'sht £ % Cumn % Statistics
1] 1:-: 0052 mm| 3 i¥13 13.00 10000 Mg [meda.nj
5 [0.062 mmi) 4 3411 33.00 E3.00 M [mean]
4 1:0.1.2‘_'5 mm| 3 0E 1000 3000 5nrtin5
3 [o.25 mmy| z 48 23.00 40000 SKEATIEST
21:0.! 'mn] i 1o 1000 1300
1t mm] o 33 3.00 3.00
TOTALS io0.54 10000
40 y----—--r—-----r------p--—-- s
1 1 1 1
I I I
# 30 B T e
= N W
=
20 ——F——————F - -k ——————
» 1 1 1
g I i I
S S — |
T T

3 2
Grain size|d)

Comment 1

141 Foorly sortec

~446  ¥ery coarse sies

cata a1
*j o

BE 11
w0 3
84 3.5
83 a7

Figure 27: Sieve analysis results of sample IMA 1 and their chart-graphical representation.

Statistics
Ma [median]
M [mean]
Sorting
Skewness

was 2
Sieve Na 0] wegnt® % cum%
&[<0.062 mm) 3 5.4 1600 100.00
3 |0.052 mm| 4 3445 3400 B4.00
4(0.225 mm) 3 1293 13.00 3000
3je2smm| 2 7 17.00 33.00
2|03 mm) 1 745 .00 1200
1{2mm) o 10.85 10,00 10.00
TOTALS 100.8 100.00
40
® 30
-
& 20
9!‘ 10 - -
0 I .
5 4 3 2
Grain size()

Comment 1

Foorly sorted

Wery coarse skew

£ B w oo oo

Figure 28: Sieve analysis results of sample IMA 2 and their chart-graphical representation.

WA
Sieve Na 0] wegnts & cum Statiztics
[« 0052 men) 3 =71 3000 100.00 Mg [median)
& |06z mm) 4 3153 3300 000 M [mean]
5 [0.425 mm) 3 17 800 3300 Sorting
4025 mm| 2 558 7.00 7 Skewness
3[05 mm| 1 LE 1000 20,00
2[amm) ] 373 .00 o
1[ad4mm] 1 .00 5.00 s.00
TOTALS 100.48 100.00
--r- ==
H |
i i
. J—
T |
i i
' |
--F- ==
1 |
i i
e o
i i
J__.J_ B
3 2 1 -1
Grain size(d)

Commenz 1

Pourly sorted

Vary coarze skew

Figure 29: Sieve analysis results of sample IMA 3 and their chart-graphical representation.
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a4
Sieve No

&« 062 mm)
7F[o.062 mm)

§(0.123 mm|

3oz3m

4\:05 'nm]

32 mm]
2[cmmi)
1[>2mmi|

TOTALS

m|

I A

[T

Weignt S

LR |

20.53

30,00

20,00

.00

B.00
3.00

10,00

10,00

100.00

Statistics

Ml [median|
M [mesn]
Sorting

Skeaness

welght%

5 8 8 B

2 1 a

Grainsize|d)

Comment 1
240
233
124  Foorly sorted
<058 Wery coarse shew

Figure 30: Sieve analysis results of sample IMA 4 and their chart-graphical representation.

A3
Sieve No

& [<0.062 mm)
= [0.052 mm|
4(0.425 mm)
2 (025 mm)

2 (o3 mm]
1jzmmj
Zl‘d'nm]
l.lhB'nm]

TOTALS

Figure 31: Sieve analysis results

MAE
Simve No #
7|« 0.082 men]
& {0082 mm]
3[0-123 mm)
4[oz3mm|
3[0.% mm)
2[2mm]|

T I

1jsamm]

TOTALS

0] weignt % 5 cum% Statisties
s 3018 3000 5300 M [median)
4 B 2300 300 M [mean]
El 55 10,00 4p.00 Sorting
2 0.4 10,00 30,00 Shewness
1 453 .00 2000
[ 13.18 13.00 13.00
-1 3.00 3.00 7.00
-z 200 2.00 200
10023 10000
T i 1
I I I
t i i
[ | -
5 a 3 2 1 -2
Grain size(d)

% Cum %
20,00 100.00
33.00 BOOD
13.00 4700
10,00 3200
10,00 2200
10,00 1200
2.00 2.00
100.00

of sample

Commant &

Poorly sortad

Wary fine ckew

IMA 5 and their chart-graphical representation.

Statistics

Mo [megian)
M [mean]
sorting

Skramess

5

weight %
oW
(=] [=] Q

=]

Grain size(d)

Comment L

Foorty sarted

wery fine skew

MaAE

(11

32
48

Figure 32: Sieve analysis results of sample IMA 6 and their chart-graphical representation.

15

01

o1

4

43
a8



International Journal of Natural Sciences: Current and Future Research Trends (IINSCFRT) - Volume 19, No 1, pp 1-22

BT
Sieve No (2] Wit % % Cum% Statistics Comment 1 catn a7
M |median) 100 & 04
7« 0.052 mm] 3 123 20.00 100.00 ™ [mean] 110 §le oz
5[0.062 mm) 4 =84 40.00 B0.00 Sorting 128 Foorty sorted 50 1
(0,425 mm} 3 777 18.00 a0.00 Shewness 231 Weryfine skew 84 23
40.25 mm| 2 %20 300 200 ] EX
3{0.3 mm] 1 320 3.00 17.00
Z[t mm] o 023 10.00 1200
1[»Emm] 3 200 2.00 200
TOTALS =7 100,00
4 3 2 1 -3
Grain size(f)
Figure 33: Sieve analysis results of sample IMA 7 and their chart-graphical representation.
A E
Sieve No i) weight % h Cum¥ Statiztics Comment 1 cata A E
& [« 0.052 mm| 3 15,58 20.00 104.00 Md [median) 200 &5 o
5 0052 mm| 4 2235 60.00 2000 M [mesn] 337 BlE 2
4 (0225 mm)| 3 474 5.00 20000 sorting 124  Foorly sorted 50 33
3 (023 mm| 2 30 5.00 1300 Skewness <608 Verycoarssskew 4 42
2\:0.! '||m] 1 311 3.00 10,00 wj a7
1{1mmj [ 124 3.00 .00
TOTALS o952 10000
e : : : : !
% 8 E E E E !
. e
= S P R
o 4 | sm ! wm ' wm ' mm !
5 4 3 2 1 o
Graim size(d)
Figure 34: Sieve analysis results of sample IMA 8 and their chart-graphical representation.
MAS
Sieve No (] Weight % & Cum'® Statistics Comment 1 data Mas
7[« o052 mm] 3 343 23.00 100.00 M |median] 20 [ 0.3
G|D.052 mrnj a 3013 30.00 7300 M |rnzun] 110 *[6 o1
3[0.123 mem] 3 17.20 i7.00 43.00 Sarting 173  Foorly sorted §50 24
ﬂnu 'nm| 2 1100 10,00 2200 Skeamess -135 \l':r,' coarse skew m 38
3 {03 mm) 1 331 200 1800 85 48
2[1 mmj] o 10015 10.00 13.00
1|:-E.'||m] 3 3.00 3.00 3.00
TOTALS 10224 10000

weight%
5

&

W
(=]

=
(=]

Grain size(d)

Figure 35: Sieve analysis results of sample IMA 9 and their chart-graphical representation.
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LEPRL]
Siewe No 4
E[« 0.0E2 mm)

7 |DuDEZ men]

5[0.123 mm}

3 |023mm)

3
1
3
2
4|03 mmi) 1
3 (L mmj 1]
[ 2
1fp&mm) 3

TOTALS

weignt %
1586

PR

1967

Statiztics Comment 1 cata
Md [medien) 150 &
M [me=n] 133 #e
Sarting 203 Poorly sorted 50
skEwness 0B weryfine skew 84
#83

Grain size(d)

Figure 36:

Maa 11
Sieve No
7[<0.052 mm)
§(0.052 mm}
30425 mm)
4023 mm|
3[0smm)

21 mm|
1[<amm]

TOTALS

Figure 37: Sieve analysis results of sample IMA 11 and their chart-graphical representation.

WA 12
Sieve No

| 0.062 mm)
5 |0.052 mm)
4|0.425 mm)
3(0.2% mm|

2 (0.3 mm)
1L mm)
TOTALS

Sieve analysis results of sample IMA 10 and their chart-graphical representation.

i weignt % % cum % Statistics Comment 1 cata LEEEES
3 143 13.00 10000 Ml (median) 120 & 01
4 43 4300 B3.00 M [mean] 153 #lE
3 102 1000 000 Sorting 153 Foorly sorted #50 14
2 W06 1000 3000 skewness 348 Veryfine skew w64 34
1 10. 1000 2000 5] 4
1] 270 3.00 1000
1 700 7.00 700
101
50 R
® 40
£330
'; 20
10 +-P-- F— g~ R — -
o i Bl BN BISEN B
5 4 3 2 1 o -1
‘Grain sizefd)

100.88

Staistics Comment 4 cata [T EH

Md [median) 140 &

M [mesn] 223 $l6 31

Sarting 114 Foorly sorted #0 4

Skewness TTE  Very comrse skew 484 7
33 5

3 2

Grain size(d)

A 20

B

18
a4
as

Figure 38: Sieve analysis results of sample IMA 12 and their chart-graphical representation.
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Figure 39: Sieve analysis results of sample IMA 13 and their chart-graphical representation.

Figure 40: Sieve analysis results of sample IMA 14 and their chart-graphical representation.

BAA 13
Sieve Ho (] Weight % % Cum® Statistics
& [« 0.062 mm| 3 1995 20,00 100.00 M [ median|
3 [0.052 mm) 4 o2 7000 B0.00 M [mean]
4 [0.42% mm) 3 23 2.00 1000 sorting
3 [0.25 mm) 2 25 3.00 B.00 Shewness
2{03 mm] 1 24 2.00 3.00
1t mmj o 31 3.00 3.00
TOTALS 100.83 10000
B0
F &0
£
] a0
g 20
o -
] 4 2 1 1]
Grainsize|d)
s
Sieve No |t] WEiEM.‘& % Cum’% Statistics
&(<0.052 mm| 5 1557 30.00 100.00 Md [median]
50052 mem| 4 204 4000 70.00 M [mean]
4‘[}1.25 mm| 3 151 1300 30,00 Snﬂins
3 (023 mm] z as 300 13.00 Skewness
2|03 mm] 1 54 500 10.00
1L mm) o 3z 300 100
TOTALS 100.38 100.00
| | M
5 4 3 2 o
Grain size(f)
LTTRL]
Sieve No ) weight % LY cum % Statistics
& (< 0.062 mm| ] 2038 20,00 100.00 Ma [madian)
50052 mm) a a6 £0.00 BO.OO M [mean]
20,125 mm) 3 LE | .00 20.00 Sarting
3023 mm) z a3 .00 13.00 Skewmness
2 (0.3 mm] 1 a8 300 10.00
12 mmj o 33 .00 .00
TOTALS 23.56 100,00
&0 T T
! !
L L
£ | |
&40
g 20
o -
5 4 3 2
Grain size(d)

Comment L.

Foorty sorted

Wery coarse skew

Comment 1

318

114 Foorly sorted

318
114

~3E3

333 Verycoarse skew

Comment 1

Foorly sarted

Wery coarse siew

™A 18

wa iz

A 15

22
343

EX]

Figure 41: Sieve analysis results of sample IMA 15 and their chart-graphical representation.

18



International Journal of Natural Sciences: Current and Future Research Trends (IINSCFRT) - Volume 19, No 1, pp 1-22

MA 15

Sieve Na

weight® % cum % Statiztics Comment 4 cata A 16
& |« 0.062 mm] 348 3300 100.00 M [ median) 120 (5]
5 |0.052 mm) 3000 63.00 M [meen] 152 #6
4(0.223 mm] Sorting 036  Foorly sorted #30
3025 mm| 200 10,00 Skeamess ~400  Verycoarszziew 64

2|03 mm)

A .
2
&
8

1z mmj

TOTALS 100.43 100.00

| |
- || L] 1
5 4 3 2 1

Grain size(#)

Figure 42: Sieve analysis results of sample IMA 16 and their chart-graphical representation.
8. Discussion and conclusions
9. Particle Size Analysis

The sample belonging to the Ovalibag, Melendiz and imamhatip regions, which can represent the sediments in
the Ciftlik plain, was selected by pre-examination. According to these researches, 1) there are common gravel
and coarse sand in the profiles on the alluvial fan, the coarse silt and clay amounts are quite low, that is, it does
not exceed 20%, 2) on the lake shore and its immediate surroundings, it covers especially Ovalibag and
Imamhatip localities and includes a wide variety of lithological conditions in the region. The presence of
unconsolidated sediments and the differences in their transport mechanisms (lake and terrestrial grain inputs)
prove. Sand and gravel levels show poor sorting since they are little processed on the lake shore or by the
stream. On the other hand, trapezoidal values are generally in the form of strong rough-keystone. These values
can be positive or negative. The reason for this is because it is stream, delta and lake sediment and is constantly
fed with clastic material. The rapid change of some levels in the profiles can only be explained by climate
changes. Briefly, this lowland lake is fed by delta and alluvial fans, streams, and lake shore and lake shore
swamps. As a result of this research, it has been proven that the sedimentary material transported from the
higher parts was carried by gravity, snow, water and wind and then stored without processing, 3) only fine-
grained clay or silt or mud levels were detected in the center of the plain (Paleo-earthing levels increased in
these parts).To shed light on today’s warming temperatures, it is important to study the climate changes leading
up to the Medieval Warm Period and the Little Ice Age[1].

The sedimentary grain size data parameters indicate that the sediments in the Ciftlik Basin could have been

transported either by wind,glaciers and fluvial streams.

The distribution grain size suggest that these sediments were either unimodal,bimodal or polymodal in their
distribution character and not uniform.This shows the multisource of the sediments.Cumulative changes
undergone by sediment particles due to weathering,erosion,transport till its final deposition as sediments is
known as maturity of sediments.Well sorted grains exhibit high textural maturity while poorly sorted sediments

exhibit low textural maturity.There is poor textural maturity in the Ciftlik basin because the sediments are
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poorly sorted and exhibit a range of grain size classes.

Similar results were found in Eregli-Akgdl and Bor regions[8]. According to the grain size analyzes carried out
in Akgol and Bor regions, it was determined that the unconsolidated sediments and paleosols that could
represent some levels were poorly sorted. High CaCO3; amounts have been determined in the region and
according to this, profiles in the region contain high amounts of calcium carbonate and their amounts are in the
order of 40-45%. Eregli-Akgdl sediments were not affected by hydrothermal water inlets or hot waters may
have been carried to the environment from afar, increasing the amount of CaCO;. The Ciftlik plain does not

contain CaCQOg levels, because it is not possible for carbonate to enter the plain from anywhere.

As mentioned before, this plain is a very small plain with a diameter of 15 km and is surrounded by volcanic
mountains. The connection of this plain includes only the Silegin Gorge and a baogaz where Melendiz Stream

flows into lhlara Valley.

The grain size distribution in the Ciftlik plain has predominantly poorly and very poorly sorted grains due to low
energy environment. The observed sorting variation is attributed to the velocity and difference in water

turbulence of depositing currents.

This tells us that the grains originate in and around the plain. The standard deviation represents a lot of coarse
skew since it is dependent on the size range of sediments.In the field,geologists use printed cards called

comparators but in the laboratory,standard sieves are used.

Limitations to this research can be ascribed to the fact that it is only capable to determine particle sizes that

range from 0.075mm to 1200mm.

Therefore,some particles could not go through the sieves.Very fined particles (<150um) can be less accurate
using dry sieving.Subsequently,grain size analysis will be created in future with the availability of financial
resources by using Master-sizer software for better results which simplifies the analysis by aiding selected

optimal properties of the sediment grains with precise and robust measurements.
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