Grain-Size Analysis of Sandy Sediments from the Substratum of Banco Bay, Abidjan, Lower Côte d’Ivoire


ABSTRACT
[bookmark: _Hlk239374546]The various studies conducted on the sandy facies of the substratum of Banco Bay aim to characterize the sandy levels of this bay using grain-size parameters and the interpretations derived from them. The different methodologies used for this characterization consisted of determining the grain-size parameters, namely quantiles, quartiles, mean, mode, standard deviation, skewness, and kurtosis. The parameters were calculated using the classical method of moments. The main grain-size analyses made it possible to identify quasi-coarse sands throughout all the wells studied, indicating a moderate to turbulent paleocurrent in the environment. Poorly sorted sands are more abundant than moderately sorted sands in all the boreholes studied. This sorting of the sands would be due to the current that transported them. The current was somewhat more regular for the moderately sorted sands, whereas the poorly sorted sands were transported by an irregular current. The curves are almost unimodal in all the different wells. The results of these curves indicate a main sediment source supplying the entire bay. The skewness is generally positive, indicating that there are more grains whose size is greater than the mean. The different kurtosis values show a predominantly platykurtic distribution, indicating that the risk of the presence of outlier data in the grain-size characterization of the sands is low. The different grain-size parameters determined made it possible to characterize the sand levels identified in the substratum of Banco Bay. These studies represent a major advance toward a better understanding of the coastal sedimentary basin, particularly the sands deposited on the bottom that form the substratum of the bay.
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1. Introduction
According to Tastet and Guiral (1994), the lagoons of Côte d’Ivoire correspond to coastal depressions of fluvial origin separated from the Gulf of Guinea by a sedimentary barrier made up of sandy ridges. In Côte d’Ivoire, the lagoons are mainly concentrated along the eastern half of the coastline, extending toward Ghana over more than 300 km. This area, covering approximately 1,200 km², actually consists of three distinct lagoons: from west to east, the Grand-Lahou Lagoon, the Ebrié Lagoon, and the Abi Lagoon. The Ebrié Lagoon is located in southern Côte d’Ivoire, between 5°15′ and 5°20′ North latitude and between 3°40′ and 4°50′ West longitude. This lagoon covers an area of 566 km² and is the largest lagoon along the West African coastline, particularly from Côte d’Ivoire to Nigeria (Akpo et al., 2016), with an average depth of 4.8 m. It is narrow (1 to 7 km) and extends parallel to the coast over 120 km. In the Abidjan region, the lagoon consists of a central basin, an eastern central channel, and a western central channel. It contains numerous bays such as Banco Bay, Biétry Bay, Cocody Bay, Adiopodoumé Bay, etc. A great deal of research has been carried out on the Ivorian coastal sedimentary basin, notably the studies by Touré et al (2018) ; Digbehi et al (2014) ; and Assalé (2013). In the lagoon environment, and more specifically in Banco Bay, studies have mainly focused on the superficial deposits of lagoonal mud, either for pollution studies or for understanding the current sedimentary dynamics along the coast Diangoné et al. (2020); Boga et al. (2017); Irié et al. (2015); Yao et al. (2009). With regard to the substratum of Banco Bay, and more specifically the grain-size characteristics of the sandy deposits of the bay’s substratum, very few studies are available. It is in this context that the present studies were carried out. The different analyses were conducted on the sandy facies of wells DIBY 1, DIBY 2, DIBY 3, DIBY 4, and DIBY 5. The main expected results will contribute to a better grain-size characterization of the sandy deposits of the substratum of Banco Bay. The different wells were drilled in the substratum of Banco Bay, located southeast of the coastal sedimentary basin.
[image: ]
                                       Fig. 1. Location of the five boreholes studied

2. MATERIAL AND METHODS OF STUDY
The material used consists mainly of sands obtained from the five boreholes drilled in the coastal sedimentary basin, specifically in the Banco Bay area. The grain-size characterization concerned the sandy facies identified in Unit 2 (U2) of the bay’s substratum. A set of two sieves with decreasing mesh sizes (2 mm–0.063 mm) was used to determine the three grain-size classes (Rudite, Arenite, and Lutite). Grain-size characterization was carried out on the sandy fraction of the sediments. A column of six (6) sieves with decreasing mesh sizes of 2000 μm, 1000 μm, 500 μm, 250 μm, 125 μm, and 62.5 μm (≈ 63 μm) was used to determine the different sand classes. The grain-size parameters were determined from the different grain-size classes. These grain-size parameters include quantiles, mean, standard deviation, skewness, and kurtosis. The parameters were calculated using the method of moments. This method is highly recommended nowadays (Mercier, 2013).
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Fig. 2. Lithostratigraphic correlation of the formations of the substratum of Banco Bay

2.1 Quantiles
Quantiles are values that divide a data set into intervals containing the same number of data points. The quantiles were determined graphically using the EasySieve software. The quantiles of greatest interest in the present study are as follows:
- the Φ50 quartile, which corresponds to 50% of the cumulative weight frequencies. It represents the median;
- the Φ5 and Φ95 percentiles, which correspond respectively to 5% and 95% of the cumulative frequencies;
- the Φ16 and Φ84 fractiles, which correspond respectively to 16% and 84% of the cumulative frequencies.
- The phi expression of the quantiles is: (Φ = -3.3219 log(d), where “d” is the grain diameter in mm.
2.2 The Method of Moments
The method of moments is simply the classical statistical method for data analysis. The grain-size data of the sands are given in the form of classes. Five classes are distinguished, each accompanied by its class center:
- the ]2000–1000 μm] class: the center is 1500 μm;
- the ]1000–500 μm] class, whose class center is 750 μm;
- the ]500–250 μm] class, whose class center is 375 μm;
- the ]250–125 μm] class, whose class center is 187.5 μm;
- the ]125–63 μm] class, whose class center is fixed at 94 μm.
2.2.1 Arithmetic Mean
It corresponds to the first-order central moment. In grain-size analysis, the mean provides information about the average size of the sand grains. It was determined by summing the products of the class centers by the proportion of each class divided by 100.
                                                                                                            
Ci is the class center of each size class, n is the number of classes, and pi is the weight percentage of each size class. This formula is developed as follows:
                                                            

[bookmark: _Toc164754773]Table 1. Method for calculating the arithmetic mean of the class intervals
	Size
	Class centers (c)
	Proportion (%)
	CiPi

	]2000–1000 μm]
	1500
	p1
	1500*p1

	]1000–500 μm]
	750
	p2
	750*p2

	]500–250 μm]
	375
	p3
	375*p3

	]250–125 μm]
	187.5
	p4
	187.5*p4

	]125–63 μm]
	94
	p5
	94*p5



Depending on the value of the mean grain sizes, the following categories are obtained:
- very coarse sands if the mean falls within the ]2000–1000 μm] class;
- coarse sands if it falls within the ]1000–500 μm] class;
- medium sands if it falls within the ]500–250 μm] class;
- fine sands if it falls within the ]250–125 μm] class;
- very fine sands if it falls within the ]125–63 μm] class.

2.2.2 Modal Class
The modal class is the class containing the highest percentage. The curve is unimodal when there is one peak, bimodal when there are two, and polymodal when there are more than two peaks. By statistical convention, a precise value of the mode in the case of classes is taken as the value of the class center.
2.2.3 Standard Deviation
The Fork and Ward (1957) formula was used as indicated in the following equation. It provides an indication of sediment sorting and gives information about the regularity of flows at the time of sedimentation (Losson and Corbonnois, 2006).
So = (Φ84 - Φ16) / 4 + (Φ95 - Φ5) / 6.6
The values obtained make it possible to distinguish the following sand types:
- if So < 0.35, the sands are very well sorted;
- if 0.35 < So < 0.50, the sands are well sorted;
- if 0.50 < So < 0.71, the sands are fairly well sorted;
- if 0.71 < So < 1.00, the sands are moderately sorted;
- if 1.00 < So < 2.00, the sands are poorly sorted;
- if 2.00 < σ < 4.00, the sands are very poorly sorted.
2.2.4 Skewness
The skewness coefficient is based on Fisher’s method. This coefficient is dimensionless, and its value remains unchanged regardless of the unit selected.
The Fisher skewness coefficient is denoted by g1 and is defined as the ratio between the third-order central moment (m3) and the cube of the standard deviation (σ³).
                                                                                  
ci is the class center of each size class, pi is the weight percentage of each class, n is the number of classes, and m1 is the arithmetic mean.
g1
The different values of g1 made it possible to distinguish three types of skewness:
- g1 < 0 indicates negative skewness. The peak of the curve is in the coarse sizes. There is therefore a predominance of coarse sizes relative to the mean of the sample;
- g1 = 0 indicates that the curve is symmetrical. There are equal amounts of coarse and fine sizes;
- g1 > 0 indicates positive skewness. The peak of the curve is in the fine sizes. There is a predominance of fine sizes relative to the mean of the sample.



2.2.5 Kurtosis
The Fisher kurtosis or flattening coefficient, or g2, is dimensionless and its value remains unchanged depending on the selected unit (mm or μm). It is defined by the following formula.
                                        
This formula, applied to the five grain-size classes, is broken down as follows:
    
The different values of g2 give three types of kurtosis:
- if g2 < 3, the curve is said to be platykurtic (broad curve);
- if g2 = 3, the curve is said to be mesokurtic (normal curve);
- for g2 > 3, the curve is said to be leptokurtic (peaked curve).

[bookmark: _Toc212789317]3. Results and Discussion
3.1 Results
[bookmark: _Hlk238763159]3.1.1 DIBY-1 Well
[bookmark: _Toc165011357]3.1.1.1 Grain-Size Mean
The grain-size means (m1) of the sands range from 268.8109 to 756.065. This makes it possible to distinguish two types of sands:
- coarse sands (]500.3618 μm–756.065 μm]) are the most abundant and represent 90.48% of the sandy sediments.
[bookmark: _Toc165011358]- medium sands (]268.8109 μm–374.345 μm]) are poorly represented (9.52%) and are observed at two elevations, 46 m and 80 m, in the DIBY-1 well.
3.1.1.2 Dispersion Mode
In this well, only one type of mode occurs, as indicated by the unimodal curves obtained from the grain-size parameters. The unimodal pattern is characterized by a single peak. This unimodal pattern in the well suggests a single sediment-supplying source in the environment (Saadi, 1991). The identified modes are 750 μm, 375 μm, and 188 μm. The first (750 μm) is found mainly in coarse sands. The second (375 μm) occurs in both coarse and medium sands. Finally, the 188 μm mode occurs at only one elevation, 46 m, and mainly in medium sands. The unimodal curves of the sands from the DIBY-1 well have an elongated shape.
[bookmark: _Toc165011359]



3.1.1.3 Sorting Index or Standard Deviation
In the DIBY-1 well, the standard deviation or sorting index ranges from 0.532 to 1.167. These standard deviation values make it possible to identify the following sorting classes:
- fairly well-sorted sands (0.50 < σ < 0.71) are located at a depth of 76 m and represent 4.76% of the sediments.
- moderately sorted sands (0.71 < σ < 1.00), with standard deviation values ranging from 0.532 to 0.968, represent 42.86%. They characterize coarse and medium sands in the well and occur at depths of 10 m, 36 to 40 m, 46 m, and 80 m.
- poorly sorted sands (1.00 < σ < 2.00), whose sorting index ranges from 1.04 to 1.167, are more abundant, with a proportion of 52.38%. They are found mainly in coarse sands.
[bookmark: _Toc165011360]3.1.1.4 Skewness
The skewness (g1) values range from 0.53 to 3.29 in the DIBY-1 well and indicate only one type of skewness. These are positively skewed sands (g1 > 0). This indicates that the dominant fraction is found in the finer sizes of the sediment, with the mode located mainly in the medium fraction at 375 μm.
Nevertheless, the 750 μm mode is recorded in the coarse fraction and the 188 μm mode is recorded in the medium fraction. The sands concerned are: poorly sorted coarse sands (750 μm mode), moderately sorted coarse sands (750 μm mode) and poorly sorted sands (375 μm modes), moderately sorted medium sands (375 μm mode), and moderately sorted sands (188 μm modes).
[bookmark: _Toc165011361]3.1.1.5 Kurtosis
The kurtosis (g2) values range from 1.79 to 13.11, indicating two types of kurtosis in the well:
- platykurtic sands (g2 < 3), representing 47.62%, are the less abundant, with kurtosis values ranging from 1.79 to 2.99, and are characteristic of poorly sorted coarse sands;



- leptokurtic sands (g2 > 3) are the most represented in the well (52.38%). The values range from 3.31 to 13.11 and are characteristic of moderately sorted coarse sands, poorly sorted sands, and moderately sorted medium sands.




	Depth (m)
	>2000µm
	1000µm
	500µm
	250µm
	125µm
	63µm
	< 63µm
	TOTAL
	Mean (m1)
	Size
	Standard deviation (So)
	Ranking
	g1
	Asymmetry
	g2
	Kurtosis

	4,5
	0
	19,99
	35,26
	33,47
	9,63
	1,65
	0
	100
	709,4679
	Coarse
	1,031
	Mediocre
	0,7961103
	Positive
	2,403382964
	Platikurtic

	6
	0
	25,95
	29,95
	30,52
	11,54
	2,04
	0
	100
	751,9378
	Coarse
	1,123
	Mediocre
	0,58069582
	Positive
	1,877785709
	Platikurtic

	10
	0
	4,87
	34,43
	35,5
	21,22
	3,98
	0
	100
	508,0348
	Coarse
	0,968
	Medium
	1,26591705
	Positive
	4,894268436
	Leptokurtic

	14,5
	0
	27,13
	28,3
	29,98
	11,41
	3,18
	0
	100
	756,065
	Coarse
	1,16
	Mediocre
	0,53752781
	Positive
	1,797479122
	Platikurtic

	16
	0
	18,02
	29,84
	35,8
	13,94
	2,4
	0
	100
	656,8132
	Coarse
	1,079
	Mediocre
	0,93068656
	Positive
	2,631209077
	Platikurtic

	26
	0
	11,83
	22,55
	33,39
	27,9
	4,33
	0
	100
	528,3097
	Coarse
	1,139
	Mediocre
	1,34569426
	Positive
	3,807524939
	Leptokurtic

	28
	0
	23,89
	31,46
	26,81
	15,91
	1,93
	0
	100
	726,5625
	Coarse
	1,167
	Mediocre
	0,62653247
	Positive
	2,003368145
	Platikurtic

	36
	0
	14,54
	19,79
	51,24
	12,31
	2,12
	0
	100
	583,8106
	Coarse
	0,994
	Medium
	1,34671576
	Positive
	3,551749713
	Leptokurtic

	38
	0
	8,72
	21,8
	49,78
	16,74
	2,96
	0
	100
	515,2286
	Coarse
	0,984
	Medium
	1,64384245
	Positive
	5,107489283
	Leptokurtic

	40
	0
	7,54
	18,21
	60,34
	12,06
	1,85
	0
	100
	500,3618
	Coarse
	0,859
	Medium
	1,94819096
	Positive
	6,314583951
	Leptokurtic

	42
	0
	19,79
	29,87
	35,38
	11,88
	3,08
	0
	100
	678,7796
	Coarse
	1,097
	Mediocre
	0,84646879
	Positive
	2,421240279
	Platikurtic

	44
	0
	23,01
	27,78
	34,71
	12,1
	2,4
	0
	100
	708,6665
	Coarse
	1,163
	Mediocre
	0,73510388
	Positive
	2,10918322
	Platikurtic

	46
	0
	4,93
	3,62
	6,97
	66,13
	18,4
	0
	100
	268,8109
	Medium
	0,822
	Medium
	3,29846079
	Positive
	13,11230846
	Leptokurtic

	50
	0
	17,7
	33,17
	34,15
	12,04
	2,94
	0
	100
	667,7363
	Coarse
	1,062
	Mediocre
	0,89269923
	Positive
	2,645303958
	Platikurtic

	52
	0
	15,01
	30,73
	33,38
	16,28
	4,6
	0
	100
	615,7304
	Coarse
	1,113
	Mediocre
	1,01655776
	Positive
	2,990223486
	Platikurtic

	54
	0
	13,42
	27,69
	46,87
	9,75
	2,27
	0
	100
	605,2013
	Coarse
	0,961
	Medium
	1,2563192
	Positive
	3,548407932
	Leptokurtic

	56
	0
	13,12
	47,67
	29,16
	8,22
	1,83
	0
	100
	680,8488
	Coarse
	0,911
	Medium
	0,92349535
	Positive
	3,317315858
	Leptokurtic

	66
	0
	17,14
	42,16
	28,4
	7,68
	4,62
	0
	100
	698,5812
	Coarse
	1,04
	Mediocre
	0,77637196
	Positive
	2,694176493
	Platikurtic

	70
	0
	6,35
	27,56
	52,96
	11,27
	1,86
	0
	100
	523,486
	Coarse
	0,854
	Medium
	1,67242846
	Positive
	5,787288635
	Leptokurtic

	76
	0
	8,4
	22,11
	48,1
	18,35
	3,04
	0
	100
	509,5556
	Coarse
	0,532
	moderately sorted
	1,64061182
	Positive
	5,154177051
	Leptokurtic

	80
	0
	2,11
	11,53
	52,22
	30,11
	4,03
	0
	100
	374,345
	Medium
	0,789
	Medium
	2,47631739
	Positive
	11,47052141
	Leptokurtic


Table 2. Summary table of the grain size parameters for the DIBY-1 well



3.1.2 DIBY-2 Well
[bookmark: _Toc165011363]3.1.2.1 Grain-Size Mean
The grain-size means (m1) of the sands range from 494.542 to 895.9198. Two types of sands can therefore be distinguished :
· - coarse sands (]1000–500 μm]) are the most abundant and represent 92.31% of the sandy sediments.
· [bookmark: _Toc165011364]- medium sands (]500–250 μm]) are poorly represented (7.69%) and are observed at two elevations, 14 m and 18 m.
3.1.2.2 Dispersion Mode
The mode in the DIBY-2 well is of two types:
· - the unimodal curve is the most represented, with a proportion of 96.42%. This pattern is elongated throughout the sands studied.
The identified modes are 1500 μm, 750 μm, 375 μm, and 188 μm. The 1500 μm and 750 μm modes occur only in coarse sands. The 375 μm mode occurs in both coarse and medium sands. Finally, the 188 μm mode is found in coarse sands at a depth of 76 m. The unimodal curve observed throughout the well, except at the 20 m elevation, indicates a single sediment-supplying source in this well.
· - the bimodal curve is present at a depth of 20 m, with a percentage of 3.57%. It is characterized by two peaks on the modal curve. The mode is 375 μm and occurs in coarse sands. This bimodal curve suggests two sediment-supplying sources at a depth of 20 m.
[bookmark: _Toc165011365]3.1.2.3 Sorting Index or Standard Deviation
The standard deviation or sorting index ranges from 0.97 to 1.323. These standard deviation values make it possible to identify the following sorting classes:
- moderately sorted sands (0.71 < σ < 1.00), with a standard deviation value of 0.97. These sands represent 1% and occur at a depth of 54 m. They are found in coarse sands.
- poorly sorted sands (1.00 < σ < 2.00), whose sorting index ranges from 1.034 to 1.323, are more abundant, with a proportion of 99%. They occur mainly in coarse sands and sometimes in medium sands.
[bookmark: _Toc165011366]3.1.2.4 Skewness
[bookmark: _Toc165011367]The skewness (g1) values in this well indicate only one type of skewness. These are positively skewed sands (g1 > 0), with values ranging from 0.02 to 1.52. This indicates that the dominant fraction occurs in the finer sizes of the sediment, with the mode located mainly in the medium fraction at 375 μm. Nevertheless, the 1500 μm, 750 μm, and 188 μm modes are recorded in the coarse fraction. The sands concerned are: poorly sorted coarse sands (1500 μm and 750 μm modes), poorly sorted coarse sands (375 μm modes), poorly sorted medium sands (375 μm mode), and poorly sorted sands (188 μm modes).
3.1.2.5 Kurtosis of the DIBY-2 Well
In the DIBY-2 well, the different kurtosis values give two types of kurtosis, with values ranging from 1.31 to 4.85. These are:
- sands with a platykurtic curve (g2 < 3) represent 57.14%. They are the most abundant, with values ranging from 1.31 to 2.98. They are identified only in poorly sorted coarse sands;
[bookmark: _Toc165011368]- leptokurtic sands (g2 > 3) account for 42.86% of the borehole. The values range from 3.31 to 4.85, and these sands are the least represented in the well. They are characteristic of moderately sorted coarse sands, poorly sorted coarse sands, and poorly sorted medium sands.

Table 3. Summary table of the grain size parameters for the DIBY-2 well 	
	Depth (m)
	>2000µm
	1000µm
	500µm
	250µm
	125µm
	63µm
	<63µm
	total
	mean (m1)
	Size
	Standard deviation (So)
	Ranking
	g1
	Asymmetry
	g2
	Kurtosis

	8
	0
	9,75
	20,71
	39,09
	24,92
	5,53
	0
	100
	500,2103
	Coarse
	1,115
	Mediocre
	1,526384147
	Positive
	4,546486463
	Leptokurtic

	8,5
	0
	9,83
	26,08
	36,24
	23,2
	4,65
	0
	100
	526,937
	Coarse
	1,1
	Mediocre
	1,36941384
	Positive
	4,174719474
	Leptokurtic

	10
	0
	11,58
	22,27
	37,42
	22,94
	5,79
	0
	100
	529,6198
	Coarse
	1,146
	Mediocre
	1,366327631
	Positive
	3,915416247
	Leptokurtic

	12
	0
	13,89
	25
	36,22
	20,56
	4,33
	0
	100
	574,398
	Coarse
	1,128
	Mediocre
	1,186435311
	Positive
	3,317626956
	Leptokurtic

	14
	0
	8,77
	22,97
	38,4
	24,08
	5,78
	0
	100
	498,5286
	Medium
	1,108
	Mediocre
	1,510256715
	Positive
	4,676983335
	Leptokurtic

	16
	0
	11,14
	22,69
	38,96
	22,09
	5,12
	0
	100
	529,717
	Coarse
	1,116
	Mediocre
	1,391943284
	Positive
	4,039369138
	Leptokurtic

	18
	0
	8,53
	22,17
	40,12
	23,87
	5,31
	0
	100
	494,542
	Medium
	1,088
	Mediocre
	1,559779618
	Positive
	4,857281583
	Leptokurtic

	20
	0
	24,92
	21,39
	32,5
	16,2
	4,99
	0
	100
	691,2466
	Coarse
	1,256
	Mediocre
	0,701067959
	Positive
	1,946027355
	Platikurtic

	36
	0
	16,4
	27,73
	35,63
	17,91
	2,33
	0
	100
	623,4485
	Coarse
	1,094
	Mediocre
	1,030206566
	Positive
	2,861535598
	Platikurtic

	38
	0
	11,78
	25,28
	36,85
	24,06
	2,03
	0
	100
	551,6285
	Coarse
	1,082
	Mediocre
	1,31507667
	Positive
	3,785308747
	Leptokurtic

	38,5
	0
	17,69
	31,43
	32,78
	16,02
	2,08
	0
	100
	656,0728
	Coarse
	1,093
	Mediocre
	0,91026794
	Positive
	2,63502554
	Platikurtic

	40
	0
	14,34
	22,26
	39,12
	19,62
	4,66
	0
	100
	570,016
	Coarse
	1,133
	Mediocre
	1,225703774
	Positive
	3,338473453
	Leptokurtic

	42
	0
	17,28
	25,54
	33,37
	17,93
	5,88
	0
	100
	615,1231
	Coarse
	1,202
	Mediocre
	0,985939946
	Positive
	2,717947634
	Platikurtic

	44
	0
	18,02
	28,83
	31,64
	18,81
	2,7
	0
	100
	643,0758
	Coarse
	1,145
	Mediocre
	0,917602783
	Positive
	2,590834288
	Platikurtic

	48
	0
	30,13
	25,79
	25,79
	16,88
	1,41
	0
	100
	775,1473
	Coarse
	1,208
	Mediocre
	0,438120178
	Positive
	1,613575393
	Platikurtic

	50
	0
	20,95
	28,28
	32,07
	16,33
	2,37
	0
	100
	679,5407
	Coarse
	1,154
	Mediocre
	0,801766471
	Positive
	2,278156198
	Platikurtic

	52
	0
	22,76
	24,17
	26,42
	20,28
	6,37
	0
	100
	665,8642
	Coarse
	1,309
	Mediocre
	0,735467472
	Positive
	2,078830757
	Platikurtic

	54
	0
	10,19
	28,24
	45,07
	14,51
	1,99
	0
	100
	562,8119
	Coarse
	0,97
	Medium
	1,393854519
	Positive
	4,249056812
	Leptokurtic

	56
	0
	21,03
	23,59
	29,23
	17,95
	8,2
	0
	100
	643,4415
	Coarse
	1,323
	Mediocre
	0,818370568
	Positive
	2,255600636
	Platikurtic

	58
	0
	18,05
	30,72
	32,44
	15,25
	3,54
	0
	100
	654,7976
	Coarse
	1,127
	Mediocre
	0,888830599
	Positive
	2,583163138
	Platikurtic

	60
	0
	22,21
	31,09
	36,29
	9,64
	0,77
	0
	100
	721,2595
	Coarse
	1,037
	Mediocre
	0,767832616
	Positive
	2,197240118
	Platikurtic

	62
	0
	8,35
	28,67
	42,05
	17,3
	3,63
	0
	100
	533,8987
	Coarse
	1,016
	Mediocre
	1,418906869
	Positive
	4,60779956
	Leptokurtic

	64
	0
	19,96
	37,35
	28,29
	12,86
	1,54
	0
	100
	711,2369
	Coarse
	1,07
	Mediocre
	0,74085227
	Positive
	2,370609036
	Platikurtic

	66
	0
	15,36
	32,15
	35,91
	14,24
	2,34
	0
	100
	635,1583
	Coarse
	1,034
	Mediocre
	1,019899992
	Positive
	2,983368373
	Platikurtic

	70
	0
	16,9
	35,32
	32,59
	11,23
	3,96
	0
	100
	665,4473
	Coarse
	1,061
	Mediocre
	0,881384048
	Positive
	2,720478611
	Platikurtic

	72
	0
	27,22
	35,44
	28,33
	7,78
	1,23
	0
	100
	796,1201
	Coarse
	1,043
	Mediocre
	0,501370843
	Positive
	1,834683544
	Platikurtic

	74
	0
	41,58
	22
	22,22
	11,22
	2,98
	0
	100
	895,9198
	Coarse
	1,201
	Mediocre
	0,027816504
	Positive
	1,316537265
	Platikurtic

	76
	0
	13,3
	20,42
	27,02
	30,89
	8,37
	0
	100
	519,916
	Coarse
	1,255
	Mediocrely ranked
	1,282362845
	Positive
	3,471310257
	Leptokurtic






3.1.3 DIBY-3 Well
3.1.3.1 Grain-Size Mean
The grain-size means (m1) of the sands range from 273.407 to 940.3439 and distinguish two types of sands:
- coarse sands (]1000–500 μm]) are the most abundant and represent 95.45% of the sandy sediments;
- medium sands (]500–250 μm]) are poorly represented (4.55%). They occur only at two elevations, 44 m and 80 m, in the DIBY-3 well.
[bookmark: _Toc165011370]3.1.3.2 Dispersion Mode
In the DIBY-3 well, only one type of mode is distinguished from the different modal curves. The identified modes are 1500 μm, 750 μm, and 375 μm. The 1500 μm and 750 μm modes occur only in coarse sands. The 375 μm mode occurs in both coarse and medium sands. This unimodal pattern indicates a single sediment-supplying source in this well.
[bookmark: _Toc165011371]3.1.3.3 Sorting Index or Standard Deviation
The standard deviation or sorting index ranges from 0.818 to 1.251 in the DIBY-3 well. These standard deviation values make it possible to identify the following sorting classes:
- moderately sorted sands (0.71 < σ < 1.00), with standard deviation values ranging from 0.818 to 1. They represent 25% and occur at different depths. They are found in both coarse and medium sands;
- poorly sorted sands (1.00 < σ < 2.00), whose sorting index ranges from 1.04 to 1.251, are more abundant, with a proportion of 75%. They occur mainly in coarse sands.
[bookmark: _Toc165011372]3.1.3.4 Skewness
In the DIBY-3 well, the skewness (g1) values indicate only one type of skewness. These are positively skewed sands (g1 > 0), with values ranging from 0.06 to 3.06. The dominant fraction occurs in the finer sizes of the sediment, with the mode located in the medium fraction. Nevertheless, the 1500 μm and 750 μm modes are recorded in the coarse and medium fractions, and the 188 μm mode is recorded in the fine fraction. The sands concerned are: poorly sorted coarse sands (1500 μm and 750 μm modes), moderately sorted coarse sands (1500 μm and 750 μm modes) and poorly sorted sands (375 μm modes), moderately sorted medium sands (375 μm mode), and poorly sorted medium sands (188 μm modes).
[bookmark: _Toc165011373]3.1.3.5 Kurtosis
The different kurtosis values (g2) give two types of kurtosis, with values ranging from 1.38 to 17.55. These are:
- sands with a platykurtic curve (g2 < 3) represent 75%. They are the most abundant, with values ranging from 1.38 to 2.93. They are identified mainly in moderately sorted coarse sands and poorly sorted coarse sands;
[bookmark: _Toc165011374]- leptokurtic sands (g2 > 3) account for 25% of the borehole. The values range from 3.07 to 17.55. They are the least represented in the well. They are characteristic of moderately sorted coarse sands, poorly sorted coarse sands, poorly sorted medium sands, and moderately sorted medium sands.
Table 4. Summary table of the grain size parameters for the DIBY-3 well
	Depth (m)
	>2000µm
	1000µm
	500µm
	250µm
	125µm
	63µm
	< 63µm
	TOTAL
	Mean (m1)
	Size
	So
	Ranking
	g1
	Asymmetric
	g2
	Kurtosis

	30
	0
	15,27
	22,71
	33,68
	21,37
	6,97
	0
	100
	572,4024
	Coarse
	1,218
	Mediocre
	1,133582937
	Positive
	3,0770486
	Leptokurtic

	32
	0
	18,77
	32,32
	27,72
	17,33
	3,86
	0
	100
	664,1088
	Coarse
	1,169
	Mediocre
	0,811500024
	Positive
	2,450746318
	Platikurtic

	34
	0
	20,85
	30,09
	27,45
	17,59
	4,02
	0
	100
	678,2105
	Coarse
	1,205
	Mediocre
	0,751377113
	Positive
	2,245659365
	Platikurtic

	36
	0
	23,67
	38,83
	24,51
	9,48
	3,51
	0
	100
	759,3093
	Coarse
	1,108
	Mediocre
	0,553624693
	Positive
	2,070674449
	Platikurtic

	38
	0
	15,44
	40,89
	24,99
	16,37
	2,31
	0
	100
	664,9345
	Coarse
	1,061
	Mediocre
	0,83701357
	Positive
	2,821362012
	Platikurtic

	40
	0
	11,64
	35,86
	41,25
	8,83
	2,42
	0
	100
	617,1127
	Coarse
	0,934
	Medium
	1,181593929
	Positive
	3,709724926
	Leptokurtic

	42
	0
	25,88
	31,51
	30,71
	9,78
	2,12
	0
	100
	760,0667
	Coarse
	1,099
	Mediocre
	0,573705312
	Positive
	1,892793265
	Platikurtic

	44
	0
	10,53
	8,29
	21,84
	49,65
	9,69
	0
	100
	404,4756
	Medium
	1,169
	Mediocre
	1,92646259
	Positive
	5,417008026
	Leptokurtic

	46
	0
	9,99
	55,69
	27,07
	5,78
	1,47
	0
	100
	681,2857
	Coarse
	0,818
	Medium
	0,967786495
	Positive
	4,027310265
	Leptokurtic

	48
	0
	40,71
	31,76
	21,69
	4,97
	0,87
	0
	100
	940,3489
	Coarse
	0,992
	Medium
	0,02958219
	Positive
	1,407320015
	Platikurtic

	50
	0
	39,95
	28,81
	24,16
	5,78
	1,3
	0
	100
	918,0134
	Coarse
	1,04
	Mediocre
	0,069713822
	Positive
	1,383446721
	Platikurtic

	52
	0
	25,32
	31,69
	28,1
	11,77
	3,12
	0
	100
	747,9104
	Coarse
	1,15
	Mediocre
	0,56858531
	Positive
	1,918068655
	Platikurtic

	56
	0
	27,39
	27
	25,24
	16,25
	4,12
	0
	100
	742,4228
	Coarse
	1,251
	Mediocre
	0,514504136
	Positive
	1,756935257
	Platikurtic

	58
	0
	25,99
	23,36
	32,04
	13,88
	4,73
	0
	100
	715,7406
	Coarse
	1,234
	Mediocre
	0,631217796
	Positive
	1,863391105
	Platikurtic

	60
	0
	38,7
	36,36
	18,46
	5,21
	1,27
	0
	100
	933,4136
	Coarse
	0,99
	Medium
	0,061881955
	Positive
	1,499038706
	Platikurtic

	62
	0
	22,64
	38,74
	27,33
	7,51
	3,78
	0
	100
	750,3095
	Coarse
	1,084
	Mediocre
	0,609676496
	Positive
	2,160089213
	Platikurtic

	68
	0
	15,27
	43,63
	27,39
	10,61
	3,1
	0
	100
	681,8483
	Coarse
	1
	Medium
	0,83477493
	Positive
	2,912994381
	Platikurtic

	70
	0
	15,73
	22,95
	26,8
	27,96
	6,56
	0
	100
	567,3062
	Coarse
	1,239
	Mediocre
	1,095353715
	Positive
	2,937936287
	Platikurtic

	72
	0
	16,47
	29,29
	28,04
	22,15
	4,05
	0
	100
	617,324
	Coarse
	1,167
	Mediocre
	0,95516497
	Positive
	2,738746817
	Platikurtic

	74
	0
	22,64
	38,74
	27,33
	7,51
	3,78
	0
	100
	750,3095
	Coarse
	1,083
	Mediocre
	0,609676496
	Positive
	2,160089213
	Platikurtic

	76
	0
	20,83
	36,64
	24,14
	16,38
	2,01
	0
	100
	710,4588
	Coarse
	1,143
	Mediocre
	0,679506872
	Positive
	2,248736966
	Platikurtic

	78
	0
	19,27
	30,86
	31,15
	15,67
	3,05
	0
	100
	669,6391
	Coarse
	1,139
	Mediocre
	0,832675188
	Positive
	2,435963095
	Platikurtic



	
3.1.4 DIBY-4 Well
3.1.4.1 Grain-Size Mean
The grain-size means (m1) of the sands range from 292.7612 to 936.4177. Two types of sands can therefore be distinguished:
- coarse sands (]1000–500 μm]) are the most abundant and represent 72.73% of the sandy sediments.
[bookmark: _Toc165011376]- medium sands (]500–250 μm]) are poorly represented (27.27%). They occur at elevations of 1.5 m, 20.5 m, 26.5 m, 70 m, 71 m, 72 m, and 73 m.
3.1.4.2 Dispersion Mode
The mode in the DIBY-4 well is of two types:
- the unimodal curves are the most represented, with a proportion of 95.45%. The identified modes are 1500 μm, 750 μm, 375 μm, and 188 μm. The 1500 μm and 750 μm modes occur only in coarse sands. The 375 μm mode occurs in both coarse and medium sands. Finally, the 188 μm mode occurs mainly in medium sands. The unimodal curves have a spread-out pattern throughout the well.
- the bimodal curve is present at an elevation of 69 m, with a percentage of 4.54%. It is characterized by two peaks on the modal curve. The modes are 1500 μm and 750 μm. They occur only in coarse sands.
These unimodal curves indicate a main sediment-supplying source in the well, except at a depth of 69 m, where there are two sediment-supplying sources in the well.
[bookmark: _Toc165011377]3.1.4.3 Sorting Index or Standard Deviation
The standard deviation or sorting index ranges from 0.76 to 1.148. This makes it possible to distinguish two types of sand:
- moderately sorted sands (0.71 < σ < 1.00), with standard deviation values ranging from 0.76 to 0.943. They represent 20.83% and occur at different depths. They are found mainly in coarse sands;
[bookmark: _Toc165011378]- poorly sorted sands (1.00 < σ < 2.00), whose sorting index ranges from 1.001 to 1.277, are more abundant, with a proportion of 79.17%. They occur mainly in coarse sands and sometimes in medium sands.
3.1.4.4 Skewness
The skewness (g1) values indicate two types of skewness. They range from -0.02 to 2.67. The following are distinguished:
- negatively skewed sands (g1 < 0). There is only one such type, with a value of -0.02, representing 4.16% in the well. This indicates that the dominant fraction occurs in the coarser sizes of the sediment, which here are the coarse fractions with a mode of 1500 μm. They are characteristic only of poorly sorted coarse sands;
- positively skewed sands (g1 > 0), with values ranging from 0.17 to 2.67 and representing 95.83%. This indicates that the dominant fraction occurs in the finer sizes, with the mode located mainly in the medium fraction. Nevertheless, 375 μm and 188 μm modes are also recorded in the medium and fine fractions, respectively. The sands concerned are: poorly sorted coarse sands (1500 μm and 750 μm modes), moderately sorted coarse sands (750 μm mode) and poorly sorted sands (375 μm and 188 μm modes), and moderately sorted medium sands (375 μm mode).
[bookmark: _Toc165011379]3.1.4.5 Kurtosis
The different kurtosis values (g2) give two types of kurtosis, with values ranging from 1.44 to 10.55. These are :
- sands with a platykurtic curve (g2 < 3) represent 29.17%. They are the least abundant, with values ranging from 1.44 to 2.12. They are identified mainly in poorly sorted coarse sands;
- leptokurtic sands (g2 > 3) are the most represented in the borehole. The values range from 3.02 to 10.55. They represent 70.83%. They consist of moderately sorted coarse sands, poorly sorted coarse sands, and poorly sorted medium sands.

Table 5. Summary table of the grain size parameters for the DIBY-4 well	
	Depth (m)
	>2000µm
	1000µm
	500µm
	250um
	125µm
	63µm
	< 63
µm
	TOTAL
	Mean (m1)
	Size
	Standard deviation
(So)
	Ranking
	g1
	Asymmetric
	g2
	Kurtosis

	20,5
	0
	6,6
	23,05
	38,96
	24,48
	6,91
	0
	100
	470,4928
	Medium
	1,089
	Mediocre
	1,606935457
	Positive
	5,377516027
	Leptokurtic

	22
	0
	9,29
	28,56
	47,47
	12,12
	2,56
	0
	100
	556,7545
	Coarse
	0,943
	Medium
	1,446579398
	Positive
	4,54009657
	Leptokurtic

	23
	0
	12,98
	36,45
	39,14
	9,73
	1,7
	0
	100
	634,7404
	Coarse
	0,941
	Medium
	1,111860099
	Positive
	3,422715032
	Leptokurtic

	25
	0
	14,17
	30,94
	33,38
	15,81
	5,7
	0
	100
	604,8558
	Coarse
	1,137
	Mediocre
	1,040337277
	Positive
	3,106633044
	Leptokurtic

	26
	0
	7,79
	33,02
	38,11
	12,42
	8,66
	0
	100
	538,9025
	Coarse
	1,107
	Mediocre
	1,238090759
	Positive
	4,343982873
	Leptokurtic

	26,5
	0
	3,65
	8,7
	18
	42,33
	27,32
	0
	100
	292,7612
	Medium
	1,097
	Mediocre
	2,679801613
	Positive
	10,55544825
	Leptokurtic

	28
	0
	31,67
	33,51
	22,53
	10,52
	1,77
	0
	100
	832,3039
	Coarse
	1,12
	Mediocre
	0,309490207
	Positive
	1,617241337
	Platikurtic

	28,5
	0
	29,75
	38,32
	19,94
	10,22
	1,77
	0
	100
	829,3024
	Coarse
	1,097
	Mediocre
	0,336535506
	Positive
	1,738634161
	Platikurtic

	30
	0
	35,35
	32,85
	21,1
	8,74
	1,96
	0
	100
	874,0236
	Coarse
	1,102
	Mediocre
	0,179619498
	Positive
	1,514873804
	Platikurtic

	61
	0
	39,83
	35,63
	15,79
	4,58
	4,17
	0
	100
	936,4177
	Coarse
	1,087
	Mediocre
	0,025568344
	Négative
	1,540914146
	Platikurtic

	62
	0
	34,87
	31,97
	19,67
	8,97
	4,52
	0
	100
	857,6999
	Coarse
	1,19
	Mediocre
	0,172003073
	Positive
	1,531030866
	Platikurtic

	63
	0
	34,79
	24,57
	26,24
	10,94
	3,46
	0
	100
	828,3446
	Coarse
	1,195
	Mediocre
	0,265112727
	Positive
	1,449676133
	Platikurtic

	64
	0
	22,85
	30,8
	33,79
	9,68
	2,88
	0
	100
	721,3681
	Coarse
	1,098
	Mediocre
	0,706736608
	Positive
	2,124505922
	Platikurtic

	65
	0
	10,44
	27,73
	44,32
	14,38
	3,13
	0
	100
	560,7516
	Coarse
	1,001
	Mediocre
	1,36918477
	Positive
	4,159311556
	Leptokurtic

	66
	0
	12,01
	25,28
	33,43
	17,13
	12,15
	0
	100
	538,7379
	Coarse
	1,277
	Mediocre
	1,208974596
	Positive
	3,558415662
	Leptokurtic

	67
	0
	15,62
	54,06
	21,01
	7,99
	1,32
	0
	100
	734,7995
	Coarse
	0,883
	Medium
	0,76618407
	Positive
	3,029520397
	Leptokurtic

	69
	0
	3,67
	46,09
	13,91
	27,02
	9,31
	0
	100
	512,4365
	Coarse
	1,127
	Mediocre
	0,696315244
	Positive
	3,546768283
	Leptokurtic

	70
	0
	4,13
	17,26
	32,37
	37,54
	8,7
	0
	100
	391,5407
	Medium
	1,035
	Mediocre
	1,966633684
	Positive
	7,178638229
	Leptokurtic

	71
	0
	6,33
	16,26
	23,76
	36,18
	17,47
	0
	100
	390,4402
	Medium
	1,229
	Mediocre
	1,862300829
	Positive
	6,028727249
	Leptokurtic

	72
	0
	4,89
	12,78
	22,12
	40,48
	19,73
	0
	100
	346,7986
	Medium
	1,134
	Mediocre
	2,189262134
	Positive
	7,681023838
	Leptokurtic

	73
	0
	6,14
	16,25
	23,32
	42,77
	11,52
	0
	100
	392,6614
	Medium
	1,148
	Mediocre
	1,917840049
	Positive
	6,254358691
	Leptokurtic

	75
	0
	10,61
	23,56
	40,35
	23,75
	1,73
	0
	100
	533,4387
	Coarse
	1,056
	Mediocre
	1,440307361
	Positive
	4,216872911
	Leptokurtic




[bookmark: _Toc165011380]3.1.5 DIBY-5 Well
[bookmark: _Toc165011381]3.1.5.1 Grain-Size Mean
The grain-size means (m1) of the sands range from 410.9027 to 877.6311. Two types of sands can therefore be distinguished:
- coarse sands (]1000–500 μm]) are the most abundant and represent 85.71% of the sandy sediments.
[bookmark: _Toc165011382]- medium sands (]500–250 μm]) are poorly represented (14.29%) and occur at five depths, at elevations of 10 m, 22 m, 64 m, 64.5 m, and 74 m.
3.1.5.2 Dispersion Mode of the Sands
In this well, only one type of mode is identified, namely unimodal curves. The identified modes are 1500 μm, 750 μm, 375 μm, and 188 μm. The 1500 μm and 750 μm modes occur only in coarse sands. Unlike the 750 μm mode, the 1500 μm mode occurs at only one depth, 30.5 m. The 375 μm mode occurs predominantly in coarse sands rather than medium sands. Finally, the 188 μm mode occurs only in medium sands. The unimodal pattern of the curves suggests a single sediment-supplying source in the well. The unimodal curves are elongated throughout the sands of the DIBY-5 well.
[bookmark: _Toc165011383]3.1.5.3 Sorting Index
The standard deviation or sorting index ranges from 0.9 to 1.207. These standard deviation values make it possible to identify the following sorting classes:
- moderately sorted sands (0.71 < σ < 1.00), with standard deviation values ranging from 0.9 to 0.99. They represent 34.29% and occur at different depths. They are characteristic of coarse sands and of a single medium sand;
- poorly sorted sands (1.00 < σ < 2.00), whose sorting index ranges from 1.00 to 1.21, are more abundant, with a proportion of 48.57%. They occur mainly in coarse sands and sometimes in medium sands.
[bookmark: _Toc165011384]3.1.5.4 Skewness
The skewness (g1) values indicate only one type of skewness, namely positively skewed sands (g1 > 0), with values ranging from 0.21 to 1.8 and a proportion of 100%. This indicates that the dominant fraction of grains occurs in the finer sizes of the sediment, with the mode located mainly in the medium fraction at 375 μm. Nevertheless, the 1500 μm and 750 μm modes are recorded in the coarse fraction, and 188 μm is recorded in the fine fraction. The sands concerned are: poorly sorted coarse sands (1500 μm and 750 μm modes), moderately sorted coarse sands (750 μm mode) and poorly sorted sands (375 μm modes), and moderately sorted medium sands (375 μm and 188 μm modes).
[bookmark: _Toc165011385]3.1.5.5 Kurtosis
The different kurtosis values (g2) give two types of kurtosis in this well, with values ranging from 1.47 to 6.38. These are :
- sands with a platykurtic curve (g2 < 3) represent 31.43%. They are less abundant, with values ranging from 1.47 to 2.78. They are characteristic of poorly sorted coarse sands and moderately sorted sands at only two depths, 40 m and 44 m;
- leptokurtic sands (g2 > 3) are the most represented in the borehole. The values range from 3.20 to 6.38 and account for 68.57%. They are characteristic of moderately sorted coarse sands, poorly sorted coarse sands, and moderately sorted medium sands.
Table 6. Summary table of the grain size parameters for the DIBY-5 well
	Depth (m)
	>2000µm
	1000µm
	500µm
	250µm
	125µm
	63µm
	<63µm
	Total
	Mean (m1)
	Size
	Standard deviation (So)
	Ranking
	g1
	Asymmetric
	g2
	Kurtosis

	10
	0
	5,09
	18,68
	32,47
	33,57
	10,19
	0
	100
	410,9027
	Medium
	1,09
	Mediocre
	1,83104621
	Positive
	6,36993093
	Leptokurtic

	12
	0
	8,37
	26,62
	37,99
	22,33
	4,69
	0
	100
	514,0515
	Coarse
	1,072
	Mediocre
	1,43240789
	Positive
	4,574579997
	Leptokurtic

	14
	0
	26,93
	32,09
	28,48
	11,15
	1,35
	0
	100
	773,656
	Coarse
	1,103
	Mediocre
	0,52362126
	Positive
	1,823521501
	Leptokurtic

	16,5
	0
	13,08
	31,44
	33,37
	17,75
	4,36
	0
	100
	594,6059
	Coarse
	1,102
	Mediocre
	1,09175201
	Positive
	3,291316592
	Leptokurtic

	20,3
	0
	9,84
	24,82
	43,46
	19,58
	2,3
	0
	100
	535,6974
	Coarse
	1,026
	Mediocre
	1,46569117
	Positive
	4,427795758
	Leptokurtic

	22
	0
	6,88
	22,27
	41,9
	26,21
	2,74
	0
	100
	479,2004
	Medium
	1,009
	Mediocre
	1,6860228
	Positive
	5,551901276
	Leptokurtic

	22,3
	0
	4,2
	35,46
	53,85
	6,29
	0,2
	0
	100
	542,9007
	Coarse
	0,705
	Medium
	1,60554894
	Positive
	6,277628788
	Leptokurtic

	24
	0
	9,23
	32,3
	43,33
	13,44
	1,7
	0
	100
	570,0527
	Coarse
	0,941
	Medium
	1,35250102
	Positive
	4,34706386
	Leptokurtic

	24,5
	0
	15,23
	31,07
	34,88
	16,26
	2,56
	0
	100
	625,2502
	Coarse
	1,065
	Mediocre
	1,02979716
	Positive
	2,992133061
	Platikurtiic

	26
	0
	10,63
	22,53
	44,85
	19,87
	2,12
	0
	100
	535,9609
	Coarse
	1,032
	Mediocre
	1,48544332
	Positive
	4,342028662
	Leptokurtic

	30
	0
	17,82
	29,85
	37,91
	13,17
	1,25
	0
	100
	659,2721
	Coarse
	1,039
	Mediocre
	0,96493899
	Positive
	2,685412381
	Platikurtic

	30,5
	0
	35,52
	31,59
	25,03
	7,08
	0,78
	0
	100
	877,6311
	Coarse
	1,044
	Mediocre
	0,21691454
	Positive
	1,478076492
	Platikurtic

	36
	0
	29,1
	38,48
	20,78
	9,62
	2,02
	0
	100
	823,0094
	Coarse
	1,093
	Mediocre
	0,36138261
	Positive
	1,768546169
	Platikurtic

	36,5
	0
	26,49
	36,94
	22,72
	11,79
	2,06
	0
	100
	783,7016
	Coarse
	1,123
	Mediocre
	0,46701389
	Positive
	1,872673326
	Platikurtic

	40
	0
	27,27
	42,42
	22,45
	6,73
	1,13
	0
	100
	825,1021
	Coarse
	0,998
	Medium
	0,44415657
	Positive
	1,898293304
	Platikurtic

	42
	0
	26,42
	39,85
	24,56
	7,31
	1,86
	0
	100
	802,7662
	Coarse
	1,037
	Mediocre
	0,47986317
	Positive
	1,918823806
	Platikurtic

	44
	0
	16,57
	38,41
	32,52
	10,26
	2,24
	0
	100
	679,9694
	Coarse
	0,993
	Medium
	0,88726624
	Positive
	2,786815532
	Platikurtic

	46
	0
	11,17
	40,51
	36,75
	9,64
	1,93
	0
	100
	629,1249
	Coarse
	0,927
	Medium
	1,10846389
	Positive
	3,698508615
	Leptokurtic

	48
	0
	10,29
	36,76
	35,64
	14,26
	3,05
	0
	100
	593,3758
	Coarse
	1,004
	Mediocre
	1,14602142
	Positive
	3,803663903
	Leptokurtic

	50
	0
	9,99
	35,98
	35,17
	15,29
	3,57
	0
	100
	583,6885
	Coarse
	1,026
	Mediocre
	1,15648728
	Positive
	3,846191143
	Leptokurtic

	52
	0
	17,35
	34,17
	33,02
	12,41
	3,05
	0
	100
	666,5478
	Coarse
	1,061
	Mediocre
	0,88742084
	Positive
	2,673972194
	Platikurtic

	54
	0
	17,6
	35,19
	33,09
	11,38
	2,74
	0
	100
	675,9825
	Coarse
	1,044
	Mediocre
	0,87210515
	Positive
	2,650449466
	Platikurtic

	56
	0
	8,57
	36,12
	42,04
	10,71
	2,56
	0
	100
	579,6412
	Coarse
	0,925
	Medium
	1,28726593
	Positive
	4,383497366
	Leptokurtic

	58
	0
	7,51
	32,99
	46,19
	10,96
	2,35
	0
	100
	556,1013
	Coarse
	0,9
	Medium
	1,42354138
	Positive
	4,87010111
	Leptokurtic

	60
	0
	8,53
	31,37
	43,15
	15,43
	1,52
	0
	100
	555,4747
	Coarse
	0,952
	Medium
	1,39578219
	Positive
	4,547038068
	Leptokurtic

	62
	0
	6,38
	28,66
	47,8
	14,33
	2,83
	0
	100
	519,5006
	Coarse
	0,915
	Medium
	1,55681545
	Positive
	5,429240814
	Leptokurtic

	64
	0
	6,88
	20,95
	39,17
	29,96
	3,04
	0
	100
	466,3949
	Medium
	1,026
	Mediocre
	1,71925903
	Positive
	5,615064601
	Leptokurtic

	64,5
	0
	5,53
	21,31
	46,53
	24,12
	2,51
	0
	100
	464,9675
	Medium
	0,941
	Medium
	1,81926883
	Positive
	6,385469494
	Leptokurtic

	66
	0
	10,73
	26,32
	31,27
	23,32
	8,36
	0
	100
	527,3125
	Coarse
	1,207
	Mediocre
	1,27003906
	Positive
	3,808713619
	Leptokurtic

	68
	0
	14,15
	40
	36,1
	9,03
	0,72
	0
	100
	665,2782
	Coarse
	0,913
	Medium
	1,0269955
	Positive
	3,202026623
	Leptokurtic

	72
	0
	18,97
	35,09
	32,46
	11,06
	2,42
	0
	100
	692,5176
	Coarse
	1,056
	Mediocre
	0,81859472
	Positive
	2,493370942
	Platikurtic

	74
	0
	10,78
	18,82
	34,49
	30,32
	5,59
	0
	100
	494,4437
	Medium
	1,15
	Mediocre
	1,50818713
	Positive
	4,301522173
	Leptokurtic

	76
	0
	11,97
	36,21
	39,66
	10,75
	1,41
	0
	100
	621,3854
	Coarse
	0,938
	Medium
	1,16191185
	Positive
	3,619792185
	Leptokurtic

	78
	0
	10,8
	23,17
	34,59
	23,17
	8,27
	0
	100
	516,8209
	Coarse
	1,2
	Mediocre
	1,35928495
	Positive
	3,991928543
	Leptokurtic

	80
	0
	10,02
	21,9
	36,98
	24,79
	6,31
	0
	100
	505,7616
	Coarse
	1,145
	Mediocre
	1,4617713
	Positive
	4,33962364
	Leptokurtic





3.2 Discussion
Coarse sands clearly dominate the sands of the substratum of Banco Bay, with a percentage greater than 91.07%, compared with medium sands, which account for 8.93%. It should be noted that the work of Gbangbot et al. (2012) showed that the sands of Bingerville have a coarse to very coarse grain size. The work of Kra et al. (2016) highlighted the predominantly coarse grain sizes of the Tertiary–Quaternary formations of the Anyama region in southern Côte d’Ivoire. In southwestern Côte d’Ivoire, the work of Douzo et al. (2019) indicated a dominance of medium to very coarse grains in sandy sediments. These different grain sizes identified in sandy sediments from east to west of the onshore basin are consistent with those observed in the substratum of Banco Bay, where the grain sizes range from coarse to medium. The various studies cited on the sandy levels of the onshore sedimentary basin indicate a dominant coarse grain size over medium grains from east to west of the onshore sedimentary basin. The sands are medium in Abouabou Bay (Kando et al., 2019), and medium to very coarse in the eastern channel of Ebrié Lagoon (Irié et al., 2015). These results indicate medium, coarse to very coarse grain sizes and a paleocurrent that evolved from moderate to strong within the Ebrié lagoon system. The moderately to poorly sorted sands of the Banco Bay sediments have also been identified in the Ivorian coastal sedimentary basin (N’zi et al., 2018). Unimodal curves largely dominate the studied boreholes, indicating a single main sediment-supplying source in the bay. However, the poor sorting of the sands suggests several sediment-supplying sources. This poor sorting would be due to an irregular current that favored the deposition of sands with varied grain sizes.
4. Conclusion
The various grain-size analyses carried out on the sandy facies of the substratum of Banco Bay made it possible to determine the different grain-size parameters, namely the mean, mode, sorting, skewness, and kurtosis. These studies made it possible to identify quasi-coarse sands throughout all the wells studied, indicating a moderate to turbulent paleocurrent in the environment. Poorly sorted sands are more abundant than moderately sorted sands in all the boreholes studied. This sorting of the sands would be due to the current that transported them. The current was somewhat more regular for the moderately sorted sands, whereas the poorly sorted sands were transported by an irregular current. The curves are almost unimodal in all the different wells. The results of these curves indicate a main sediment source supplying the entire bay. The skewness is generally positive, indicating that there are more grains whose size is greater than the mean. The different kurtosis values show a predominantly platykurtic distribution, indicating that the risk of the presence of outlier data in the grain-size characterization of the sands is low. The main results obtained made it possible to characterize the sandy facies of the substratum of Banco Bay.
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