


Sedimentological Characterization and Reconstruction of the Depositional Environments of Detrital Formations in the Mohoua Region (Eastern Onshore Basin of Côte d’Ivoire) Based on Lithostratigraphic, Grain-Size, and Morphoscopic Data

ABSTRACT 
This study characterises the lithostratigraphy, grain-size properties, and quartz-grain morphology of detrital formations encountered in the GOTTA 1, GOTTA 2, and GOTTA 3 wells in the Mohoua region of the eastern onshore sedimentary basin of Côte d’Ivoire. The objective was to reconstruct sediment-transport conditions and depositional environments using lithological descriptions, grain-size statistics, cumulative-curve analysis, and morphoscopy. The well successions are dominated by sandy units with clayey intervals and locally include lateritic crust, sandstone, gravel, and marl, indicating vertical changes in depositional conditions. Grain-size data comprise mainly medium sand, with locally coarse and fine fractions, and show moderate to poor sorting with variable skewness. Cumulative curves display predominantly sigmoidal facies. Transport interpretation indicates that bedload movement, particularly rolling, is important, with additional contributions from saltation and suspension. The Md–So diagrams indicate approximately equal river and beach affinities, while the Sk–Md diagrams indicate stronger coastal-dune than continental-dune affinities. Quartz grains are predominantly subrounded, with rounded, subangular, and angular forms also present. Glossy grains indicate transport in water, whereas matte surfaces suggest an aeolian contribution. Together, the lithological, grain-size, and morphoscopic evidence indicates a mixed depositional system in which fluvial, coastal-marine, and aeolian processes interacted in the Mohoua area during the analysed depositional history. 
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1. Introduction
The sedimentary basin of Côte d’Ivoire is part of the group of marginal basins that line the Atlantic coast of West Africa, from Morocco to the Gulf of Guinea. It formed during the break-up of the supercontinent Gondwana and the opening of the South Atlantic in the Lower Cretaceous, following the separation of Africa and South America (Blarez, 1986; Digbehi, 1987; Chierici, 1996). This geodynamic evolution led to the formation of a passive margin characterised by successive episodes of rifting, subsidence, and marine transgressions and regressions that controlled the accumulation of the basin’s sedimentary sequences. Recent work has further examined the Cretaceous geological and petroleum framework of the eastern Côte d’Ivoire Basin (Li et al., 2024).
According to the stratigraphic summaries proposed by Digbehi (1987) and Chierici (1996), and as cited by Bié et al. (2012), the geological history of the Ivorian basin can be subdivided into four major phases. An initial rifting phase (Barremian–Albian) is marked by continental and margin-fluvial deposits. This is followed by a phase of early oceanic expansion (Cenomanian–Lower Senonian) characterised by significant marine transgressions. A third phase, spanning the Campanian to the Maastrichtian, corresponds to a period of active subsidence that favoured the accumulation of marine clays. Finally, the Tertiary is marked by maximum expansion of the basin, accompanied by significant eustatic fluctuations responsible for the alternation of 
continental, lagoonal, and marine environments. The economic importance of the Ivorian basin stems from its significant oil potential. The first indications of hydrocarbons were reported in the Eboïnda region in the late 19th century, while the first commercial discoveries were made offshore at the Bélier field in 1974. Since then, several major fields, such as Espoir, Foxtrot, Baobab, Lion, and Panthère, have been identified, confirming the importance of the Ivorian Basin within the Gulf of Guinea oil province (Sombo et al., 2003; Kouamé et al., 2018). From a scientific perspective, numerous studies have improved our understanding of the basin’s stratigraphy and depositional environments. Djeya et al. (2010) showed that Upper Cretaceous deposits are dominated by black clays associated with sandstone and limestone interbeds. Gbangbot et al. (2012) identified fluvial, coastal, and marine depositional environments in the Bingerville and Assinie areas. More recently, Assalé (2013) demonstrated that the eastern part of the Ivorian basin has undergone a complex succession of fluvial, lagoonal, marine, and mangrove environments from the Late Cretaceous through the Tertiary. Palynological studies have also provided important information on the evolution of the basin. The pioneering studies by Jardine and Magloire (1965) laid the foundation for the palynostratigraphy of the Ivorian Cretaceous. Subsequently, Loukou (1999), Digbehi et al. (2011), and Bié et al. (2012) helped refine the biostratigraphic and palaeoenvironmental frameworks of the formations in the Ivorian offshore basin.
Recent sedimentological work on the Abidjan–Assinie shelf used grain-size and grain-surface evidence to interpret sediment transport and depositional settings (Aimé et al., 2024). Grain-size variation in coastal cores has likewise been used to identify sedimentary change (Essefi et al., 2022). Recent Gulf of Guinea modelling also documents spatial and temporal variability in wave-driven longshore sediment transport (Dahunsi et al., 2024).
Despite these numerous studies, certain areas of the onshore basin remain insufficiently documented, particularly in its eastern part. The Mohoua region is of particular interest because of the diversity of its detrital formations (which can serve as reservoirs) and its location within the coastal and lagoon systems of eastern Côte d’Ivoire. Analysing the lithological, grain-size, and morphoscopic characteristics of the sediments in this region is therefore a relevant approach for reconstructing the transport processes, hydrodynamic conditions, and depositional environments that governed their formation.
This study aims to characterise the sedimentary formations encountered in the GOTTA 1, GOTTA 2, and GOTTA 3 wells through an integrated approach combining lithostratigraphy, grain-size analysis, and morphoscopy of quartz grains. The expected results will contribute to a better understanding of the sedimentary and palaeoenvironmental evolution of the eastern part of the onshore basin of Côte d’Ivoire and will provide useful data for regional geological studies. These wells are located in the Ivorian sedimentary basin.
Fig. 1. Study area








2. Materials and methods
The methodology employed is based on grain-size analysis of the sandy fractions (63 µm to 2 mm) to characterise transport conditions and depositional environments. The samples underwent pre-treatment, including washing (to remove impurities and organic matter), drying, and sieving. The sandy fraction was used for grain-size analysis. The grain-size data were processed using Gradistat software to obtain quantiles and distributions.
Statistical parameters (mean, standard deviation, skewness, median, and mode), calculated using the formulas of Folk and Ward (1957), were used to evaluate the energy of palaeoflows and the degree of sediment sorting. Analysis of the grain-size curves (histograms, frequency distributions, and cumulative distributions) enabled the identification of different facies (sigmoidal, logarithmic, and parabolic) associated with the depositional processes.
Cumulative curves were also used to determine transport modes (suspension, saltation, and bedload transport) according to Visher (1969). Depositional environments were identified using the discriminant diagrams of Friedman (1967) and Moiola and Weiser (1968), which enabled the distinction between fluvial and coastal settings. Finally, morphoscopic analysis of quartz grains complemented the study by providing information on transport distance and sedimentary agents.
3. Results and discussion
3.1 Sedimentology
Macroscopic observation of the drill cuttings provided the lithological descriptions of the GOTTA 1, GOTTA 2, and GOTTA 3 wells. Analysis of the drill cuttings led to the following lithological divisions from the base to the top, together with the resulting interpretations.


3.1.1 Lithostratigraphy of the Formations in Wells GOTTA 1, GOTTA 2, and GOTTA 3
3.1.1.1 Lithostratigraphic Description of the Formations in Well GOTTA 1
Well GOTTA 1 extends to a depth of approximately 61 metres. The lithostratigraphy of this well comprises five lithological units: sand, clayey sand, sandy clay, clay, and lateritic crust. In the direction of sedimentation (from the base to the top), the sequence is as follows: a 36.8 m-thick sand unit interbedded with a 2 m-thick layer of sandy clay. This sand is overlain by a 2.35 m-thick layer of sandy clay and a 17.65 m-thick layer of clay. Above the clay, a 3.1 m-thick lateritic crust was deposited.
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                                    Fig. 2. Lithological log of the GOTTA 1 well











3.1.1.2 Lithostratigraphic Description of the Formations in the GOTTA 2 Well.
The GOTTA 2 well extends to a depth of approximately 60 metres. This well comprises six lithological units: sand, clayey sand, clay, sandstone, bedrock, and gravel. In the direction of sedimentation (from the base to the top), the sequence is as follows: a 14.35 m-thick sand unit interbedded with a thin, 1.5 m-thick layer of clayey sand. Above this sand, a 1.90 m-thick layer of clay was deposited, followed by a 1.75 m-thick layer of sandstone. Above the sandstone, there is a 15 m-thick layer of sand and a 20.95 m-thick layer of clay. Above the clay, a 4.6 m-thick layer of gravel and a 0.53 m-thick layer of fine gravel were deposited.
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                                    Fig. 3. Lithological log of the GOTTA 2 well.

3.1.1.3 Lithostratigraphic Description of the Formations in the GOTTA Well 3.
The GOTTA 3 well extends to a depth of approximately 46 metres. This well comprises three lithological units: sand, clayey sand, and clay. In the direction of sedimentation (from the bottom to the top), the sequence is as follows: a 28 m-thick sand unit interbedded with a thin, 2 m-thick layer of clayey sand. Above this sand, a 16 m-thick layer of clay was deposited.
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                                         Fig. 4. Lithological log of the GOTTA 3 well

3.1.1.4 Lithological Interpretation
The red colour, associated with the presence of Fe₂O₃, indicates intense oxidation during diagenesis, often in a poorly confined, well-ventilated marine environment with moderate to high depositional energy. This type of colouration is evidence of active fluid circulation and prolonged exposure to oxygen. The yellow colour, caused by iron hydroxides such as goethite or limonite, results from the recent weathering of iron-bearing minerals. It is typical of a continental or transitional setting with low to moderate energy, often subject to intermittent phases of hydration and oxygenation in a semi-confined environment. Black indicates a large amount of organic matter or bitumen deposited in an anoxic or suboxic environment, generally confined, such as lagoons, marshes, or deep basins. The depositional energy is very low, and current dynamics are virtually non-existent, which promotes the accumulation of organic matter. The greyish colour results from the complete leaching of iron oxides, often in a well-drained continental environment with moderate energy, reflecting prolonged freshwater circulation. This type of deposit is common in fluvial transition zones. The variegated colours observed in sands and clays (kaolins) indicate partial leaching caused by irregular water flow in an unstable, poorly confined environment with variable environmental dynamics. This reflects water-level fluctuations and a random distribution of iron oxides and hydroxides. Finally, the brown colour, resulting from iron oxidation, indicates a prolonged period of sandy deposition in a well-oxygenated environment—often continental or coastal—with moderate depositional energy, reflecting relative current stability and good sediment aeration.
3.2 Lithological and Environmental Correlation of the GOTTA 1, GOTTA 2, and GOTTA 3 Wells
3.2.1 Lithological Correlation of the GOTTA Wells
[image: ]The three (3) wells examined contain relatively few layers; however, the GOTTA 2 well exhibits the greatest lithological diversity, meaning that it has the largest number of layers. Compared with the other wells (GOTTA 1 and GOTTA 3), certain layers are absent from GOTTA 2. Nevertheless, although the GOTTA 2 well exhibits the greatest lithological diversity, some lithological layers observed in the GOTTA 1 and GOTTA 3 wells are absent from GOTTA 2. These missing layers include: the lateritic crust with a yellow clay base, hardened crusted clay, blackish clay (marl), yellowish sandy clay, yellowish sand, purplish sand, brownish sand, yellowish clayey sand, coarse purplish sand, brownish sand, green sulfur-bearing clay, blackish (marl) sulfur-bearing clay containing liquid bitumen and limestone, bituminous sand, hardened sandy-clayey sandstone at the beginning of the section, yellowish clayey sand, fine- to medium-grained purplish sand with angular quartz, fine yellowish sand, coarse yellowish sand with quartz fragments, fine- to medium-grained purplish sand with angular quartz, coarse yellowish sand with subangular quartz fragments, and fine- to medium-grained brownish sand with quartz fragments. These various lithological layers are present in the GOTTA 1 and GOTTA 3 wells, but not in GOTTA 2.















                               Fig. 5. Lithological correlation of the GOTTA wells
Interpretation
There are two possible explanations for the absence of certain layers in the wells. The first explanation is that the layers were deposited and subsequently eroded by erosive agents (water and wind). According to the second explanation, the layers were not deposited because geological events, such as erosion, tectonic movements, and sea-level changes, interrupted or altered sediment deposition at the time of their formation.
3.2.2 Environmental Correlation of the GOTTA Wells
The sediments from the three wells examined show two (2) types of deposits: continental deposits and marine deposits near the continent. This is due to variations in sea level and environmental conditions at the time of sedimentation.
- At the GOTTA 1 well:
24.1 m to 60.9 m : Yellowish sand to brownish sand, continental deposits.
4.1 m to 24.1 m : Lateritic clay to yellowish sandy clay, nearshore marine deposits.
1 m to 4.1 m : Lateritic crust with a yellow clay base, continental deposit.
- At the GOTTA 2 well:
43.65 m to 59.45 m : Iron-rich sandstone to coarse brownish sand, continental deposits.
41.7 m to 43.65 m : Variegated clay interbedded with a hardened zone, continental deposit.
24.95 m to 41.7 m: Fine-grained greyish sand to iron-bearing sandstone, continental deposits.
15.95 m to 24.95 m: Sulfur-bearing marl (black clay) to hardened yellowish sandy clay, near-shore marine deposits.
14.52 m to 15.95 m: Hardened, armored fine sand, continental deposit.
4 m to 14.52 m: Lateritic clay to clay with bituminous intrusions, near-shore marine deposits.
0.27 m to 4 m: Lateritic gravel to clayey sand to iron-rich lateritic crust with a yellowish base, continental deposits.
- At the GOTTA 3 well:
0.9 m to 17.9 m: Lateritic clay to blackish clay (marl) containing sulfur, liquid bitumen, and limestone; near-shore marine deposits
17.9 m to 45.9 m: Bituminous sand to brownish sand with fine to medium grain size and quartz 
[image: ]fragments; near-shore marine deposits.






























                                 Fig. 6. Environmental Correlation of the GOTTA Wells
Interpretation
The sediments in the studied wells were deposited according to grain size and depositional energy. Coarse- and medium-sized grains were deposited under high- and medium-energy conditions, respectively, in a turbulent environment, whereas fine grains were deposited under low depositional-energy conditions in a calm environment. The marine deposits near the continent are attributed to the presence of both clay (marine environment) and sand (continental environment). These sediments were deposited through two (2) sequences:
- The transgressive sequence, during which sediments were deposited as water levels rose, and the regressive sequence, characterised by a drop in water level, during which they were exposed.
- The presence of iron-rich sandstone is attributed to the sediments’ exposure to sunlight following a drop in water level.

3.3 Grain Size Distribution of Sands from Different Wells
Grain-size analysis identified various parameters relating to grain-size distribution, grain-size facies, transport mode, and the depositional environment of the sandy fractions for each well.
3.3.1 Grain-size parameters
Grain-size distribution parameters are used to determine the mean grain size (Mz), grain size sorting (So), and asymmetry (Sk). The values of the various grain-size parameters are expressed in phi (Փ).
                                 Table 1. Particle size parameters for the GOTTA 1 well
	Ech
	Mz
	So
	Sk
	Analysis

	E28
	1,404
	0,823
	-0,384
	Medium-grained sand, moderately graded, highly asymmetrical toward the coarser grains

	E35
	1,348
	0,823
	-0,309
	Medium-grained sand, moderately graded, highly asymmetrical toward the coarser grains

	E25
	1,614
	1,023
	-0,150
	Medium-grained sand, poorly graded, with a tendency toward coarser grains

	E34
	0,831
	1,006
	0,089
	Coarse sand, poorly graded, symmetrical

	E33
	0,739
	1,078
	0,007
	Coarse sand, poorly graded, symmetrical

	E32
	0,775
	1,120
	-0,007
	Coarse sand, poorly graded, symmetrical

	E30
	1,359
	0,850
	-0,314
	Medium-grained sand, moderately graded, highly asymmetrical toward the coarser grains

	E24
	1,712
	0,980
	-0,141
	Medium-grained sand, moderately graded, asymmetrical toward the coarser grains

	E36
	1,315
	1,169
	-0,261
	Medium-grained sand, poorly graded, with a tendency toward coarser grains

	E26
	1,755
	0,952
	-0,146
	Medium-grained sand, medium-sized, asymmetrical toward the coarser grains




                                 Table 2. Particle size parameters for the GOTTA 2 well
	Ech
	Mz
	So
	Sk
	Analysis

	E24
	1,880
	0,825
	-0,061
	Medium sand, moderately graded, symmetrical

	E26
	2,161
	1,022
	-0,585
	Fine sand, of poor quality, highly asymmetrical toward the coarser grains

	E23
	1,143
	0,842
	0,290
	Medium-grained sand, medium-sized, asymmetrical toward the finer grains

	E28
	1,638
	0,882
	-0,151
	Medium-grained sand, medium-sized, asymmetrical toward the coarser grains

	E36
	1,819
	0,993
	-0,208
	Medium-grained sand, medium-sized, asymmetrical toward the coarser grains

	E27
	1,656
	0,909
	-0,156
	Medium-grained sand, medium-sized, asymmetrical toward the coarser grains

	E38
	1,309
	0,770
	-0,380
	Medium-grained sand, moderately graded, highly asymmetrical toward the coarser grains

	E29
	1,418
	0,733
	-0,361
	Medium-grained sand, moderately graded, highly asymmetrical toward the coarser grains

	E33
	1,131
	0,988
	-0,390
	Medium-grained sand, moderately graded, highly asymmetrical toward the coarser grains

	E37
	1,150
	0,826
	0,254
	Medium-grain sand, medium-grade, asymmetrical toward the ends


[image: ]
                                Table 3. Particle size parameters for the GOTTA 3 well
	Ech
	Mz
	So
	Sk
	Analysis

	E31
	1,625
	0,806
	-0,030
	Medium sand, moderately graded, symmetrical

	E25
	1,638
	0,911
	-0,109
	Medium-grained sand, medium-sized, with a tendency toward coarser grains

	E24
	2,301
	0,698
	-0,548
	Fine sand, medium-grained, with a strong asymmetry toward coarser grains

	E16
	1,713
	0,814
	-0,020
	Medium sand, moderately graded, symmetrical

	E17
	1,762
	0,817
	-0,009
	Medium sand, moderately graded, symmetrical

	E18
	1,357
	0,752
	-0,298
	Medium-grained sand, medium-sized, with a tendency toward coarser grains

	E20
	1,616
	0,805
	-0,004
	Medium sand, moderately graded, symmetrical

	E22
	1,742
	0,846
	-0,026
	Medium sand, moderately graded, symmetrical

	E27
	1,410
	0,920
	-0,455
	Medium-grained sand, moderately graded, with a strong asymmetry toward the coarser grains

	E28
	1,666
	0,864
	0,033
	Medium sand, moderately graded, symmetrical

	E29
	1,298
	1,334
	-0,323
	Medium-grained sand, poorly graded, with a strong tendency toward coarser grains



3.3.1.1 Medium
The sandy fractions of the sediments consist of three grain types: coarse sand, medium sand, and fine sand.
Coarse sand : This type of coarse sand is found only in the GOTTA 1 well in samples E34, E33, and E32, with grain sizes ranging from 0.73 Փ < Mz < 0.83 Փ.
Medium sand : Medium sand is found in all wells. The medium sand in the GOTTA 1 well is found in the intervals of E28, E35, E25, E30, E24, E36, and E26, with grain sizes ranging from 1.34 Փ < Mz < 1.75 Փ. For well GOTTA 2, the fine sands in question are those from samples such as E24, E23, E28, E36, E27, E38, E29, E33, and E37. The average grain size of the medium sands ranges from 1.13 Փ < Mz < 1.88 Փ. And those from the GOTTA 3 well are present in samples E3, E25, E16, E17, E18, E20, E22, E27, E28, and E29, with sizes ranging from 1.29 Փ < Mz < 1.74 Փ.
Fine sands : These sands are present in the GOTTA 2 and GOTTA 3 wells. The fine sands from the GOTTA 2 well are found in sample E26, with a grain size of 2.16 Փ. In the GOTTA 3 well, fine sands are found in sample E24, with an average grain size of 2.30 Փ.



Interpretation of Grain Size
The variations observed in grain size depend on the distance the sediments have travelled in the aquatic environment, as well as on the strength of the transport energy. The greater the distance from their source, the smaller the sediment size becomes. Furthermore, the larger the sediment size (coarser), the greater the transport energy.
3.3.1.2 Sorting
Sorting distinguishes between two (2) types of grading: moderately graded and poorly graded.
Moderately graded sands : These sands are found in all three (3) wells. For the GOTTA 1 well, the sorting value ranges from 0.82 < σ < 0.98 in samples E28, E35, E30, E24, and E26. For the GOTTA 2 well, the sorting value ranges from 0.77 < σ < 0.98 in samples E24, E23, E28, E36, E27, E38, E29, E33, and E37; overall, the sorting value ranges from 0.77 < σ < 0.99. For the GOTTA 3 well, the sorting value ranges from 0.69 < σ < 0.92. The samples include E31, E25, E24, E16, E17, E18, E20, E22, E27, and E28.
Poorly graded sands : This type of grading is found in all three (3) wells. In the GOTTA 1 well, it occurs in samples E25, E34, E33, E32, and E36, with values ranging from 1.00 < σ < 1.16. The poorly sorted sands in the GOTTA 2 well are found in sample E26, with a value of 1.02, while those in the GOTTA 3 well are found in sample E29, with a sorting value of 1.33.
Interpretation of the Sorting
The sorting reflects a mixture of grain sizes. This mixture may result from a sudden decrease in transport energy or from the confluence of watercourses.
3.3.1.3 Skewness
Sediments in the eastern part of the Ivorian onshore basin are characterised by four (4) types of skewness: curves skewed towards coarse grains, curves highly skewed towards coarse grains, nearly symmetrical curves, and curves skewed towards fine grains.
Skew toward the coarser grains : This skewness is observed in all three (3) wells. The skewness value ranges from -0.14 < Sk < -0.26 for the GOTTA 1 well; between -0.15 < Sk < -0.20 for well GOTTA 2; and between -0.10 < Sk < -0.29 for well GOTTA 3.
Highly skewed toward coarse grains : This skewness is observed in all three (3) wells. The skewness value ranges from -0.30 < Sk < -0.38 for well GOTTA 1; from -0.39 < Sk < -0.58 for well GOTTA 2; and from -0.32 < Sk < -0.54 for well GOTTA 3.
Nearly symmetrical : The sands in the GOTTA 1 well that are skewed towards coarser grains have skewness values ranging from -0.007 < Sk < -0.08. GOTTA 2 sample E24 has a skewness value of -0.06, while values in the GOTTA 3 well range from -0.004 < Sk < -0.03.
Asymmetric towards fine grains : This type is found only in the GOTTA 2 well (E23 and E37). The skewness value ranges from 0.25 < Sk < 0.29.
3.3.2 Grain-size facies of the sands
The semi-logarithmic cumulative curves for the sands studied in the three wells show a sigmoidal grain-size facies.
3.3.2.1 Grain-size facies of the sands in the GOTTA 1 well
The sands in the GOTTA 1 well are of the sigmoid type.
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                               Fig. 7. Sigmoid facies of the sands in the GOTTA 1 well
3.3.2.2 Grain-size facies of the sands in the GOTTA 2 well
[image: ]The sands exhibit a sigmoidal trend.









                               Fig. 8. Sigmoid facies of the sands in the GOTTA 2 well

3.3.2.3 Grain-size facies of the sands in the GOTTA 3 well
The sands in the GOTTA 3 well exhibit a sigmoidal grain-size facies.
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                         Fig. 9. Sigmoid facies of the sands in the GOTTA 3 well
Interpretation of the grain-size facies
The sigmoid facies shows a gradual reduction in the transport agent (Pinot, 1994) and suggests sedimentation by free accumulation.
3.3.3 Transport modes of sands
According to Visher’s diagram (1969), the loose sediments from the wells show three (3) populations (A-B-C), with population C being the most dominant. This can be explained by the fact that the sediments are generally transported by bedload.
3.3.3.1 Mode of transport of sands from the GOTTA 1 well
[image: ]Analysis of these samples shows that rolling (60%) is the dominant mode of transport, followed by saltation (30%) and suspension (10%).












               Fig. 10. Diagram of the transport mechanism for sand from the GOTTA 1 well
3.3.3.2 Mode of transport of sediments from the GOTTA 2 well
[image: ]Samples from GOTTA 2 show that rolling (85%) is slightly more prevalent than suspension (10%), followed by saltation (5%).











                   Fig. 11. Diagram of the sand transport mechanism in the GOTTA 2 well

3.3.3.3 Mode of transport of sediments from the GOTTA 3 well
Samples from GOTTA 3 show that rolling (85%) is slightly more prevalent than rolling (10%), followed by suspension (5%).
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               Fig. 12. Diagram of the transport mechanism for sand from the GOTTA 3 well
Interpretation of the mode of sand transport
Rolling : With an average of 65%, this is the dominant mode of transport and indicates that heavy or large grains move along the bottom. This implies that the area has sufficient bottom dynamics to move the grains by rolling.
Saltation : With an average of 25%, this indicates that medium-sized grains move by saltation. This means that currents are sometimes capable of lifting the grains, but are not always strong enough to keep them in suspension.
Suspension : Also averaging 10%, this indicates that the hydrodynamic conditions in the area are strong enough to keep some of the grains in suspension. This phenomenon may be associated with significant turbulence or strong currents that prevent the grains from settling quickly.
3.3.4 Sand Deposition Environment
The distribution of points in the Md-So diagram reveals that 50% of the sediments originate from the river domain and 50% from the beach domain. Furthermore, the Sk-Md diagram shows a scatter plot in which 60% of the data points are concentrated in the coastal dune domain and 40% in the continental dune domain. Based on this grain-size distribution, it can be concluded that the sediments in the Mohoua area consist primarily of river and coastal dune sands (Figs. 13, 14, and 15).
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                       Fig. 13. So / Md Scatter plot of the sands from the Gotta 1 Well
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                        Fig. 14. So / Md Scatter plot of the sands from the Gotta 2 Well
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[bookmark: _Hlk237978535]                          Fig. 15. So / Md Scatter plot of the sands from the Gotta 3 Well





Interpretation of the depositional environment
Sediments originating from the river system account for 50% of the total: this indicates a significant contribution from fluvial sources, likely related to upstream soil erosion and the transport of fine particles by watercourses. Sediments originating from the beach system also account for 50%: this suggests a marine influence, with sediments transported by waves and tides from surrounding beaches. The presence of sediments originating from both the river and the beach indicates a complex interaction between fluvial and marine environments. Coastal dune sands account for 60% of the sediments: coastal dunes are formed by wind action, which transports and deposits sand grains. Their presence indicates active aeolian processes in the coastal region. Continental dune sands account for 40% of the sediments: these sediments originate from inland dunes, which are also formed by wind action but in a more continental setting. The distribution of sediments between coastal and continental dunes indicates variations in depositional conditions, such as wind speed and direction, as well as fluctuations in sea level.
3.3.5 Morphology of Quartz Grains
The grains in the sediments from the three (3) boreholes are subrounded (60%), rounded (10%), subangular (8%), and angular (2%). The rounded grains were transported over a long distance, while the subangular and subrounded grains were transported over a medium distance. The angular grains, on the other hand, were transported over a short distance. The whitish quartz grains observed are blunt and glossy, indicating that they were transported by water, and they show cracks likely caused by collisions between grains during transport. Overall, subrounded grains (60%) predominate. The orange and orange-yellow grains have a matte surface, suggesting they were transported by wind. These grains are primarily subrounded to rounded.
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      Fig. 16. Morphological examination of several quartz grains from the GOTTA wells


4. Conclusion
Sedimentological evidence from the GOTTA 1, GOTTA 2, and GOTTA 3 wells shows that the Mohoua subsurface succession is dominated by sandy deposits with clayey intervals and locally occurring lateritic, sandstone, gravel, and marl units. Grain-size distributions are mainly medium sand, with local coarse- and fine-sand fractions, and exhibit moderate to poor sorting and variable skewness. The sigmoidal cumulative curves indicate progressive reduction in transport capacity during deposition. Transport-mode interpretations show an important bedload component, accompanied by saltation and suspension. Depositional-environment discrimination indicates both river and beach affinities, together with coastal- and continental-dune signatures. Quartz morphoscopy further records mixed transport histories: predominantly subrounded grains indicate appreciable transport, glossy surfaces support aqueous transport, and matte surfaces indicate an aeolian contribution. Taken together, these observations support a depositional system shaped by interacting fluvial, coastal-marine, and aeolian processes, with hydrodynamic conditions varying through the stratigraphic succession across the three wells within the study area. 

Limitations
The interpretation is based on lithological descriptions of well cuttings, grain-size characteristics of sandy fractions, cumulative-curve analysis, depositional discrimination diagrams, and quartz-grain morphoscopy from three wells. Consequently, the reconstructed environments represent sedimentological tendencies at the sampled borehole locations rather than a continuous spatial model of the wider eastern onshore basin. The environmental interpretation integrates multiple sedimentological indicators, but the relative influence of fluvial, coastal-marine, and aeolian processes should be understood as specific to the analysed materials and the stratigraphic intervals represented in the GOTTA wells.
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image15.jpeg
3,000
———E26 = —-—E24
ney SK
i e 500 . e26
e # —2s
) —c2s
. Continental -
e
S Md
5000
0w 2000 wme s
ases g
o T
e
2000 s
—E38 ——F27
- .
- e B
ot Continental £33
i
. e
— -
So
Ma
5000
1000 5000
2000

Fig. 14. So/Md scatter plot of the sands from the GOTTA 2 well





image16.jpeg
3,000

Z50 Sk ‘eE31
e A€
A E31
200 ——c24
x E24
River ¥ E16 Continental ae
Dune e E17
. E17
So
Md
4,000 5,000 9,
-1,000 D 4,000 5,000
-1,000
2 Beach
-1,500
2,000 1,500
2000
Sk
20 ﬁx 18
A E18 = A E20
x E22 w—F22
1,000
Continental
Dune
S 0,500
0
. Md
4,000 5,000 0,000
1000 000 5,000
-0,500
-1,500
2,000 1,000





image17.png




image1.jpeg
GOTTAchristian
CIv_River_sml
CIV_Principaux_Cours_Eaux

. foret

[ villen
[ CIV_Limite_Departemet





image2.jpeg
GOTTAchristian
CIv_River_sml
CIV_Principaux_Cours_Eaux

. foret

[ villen
[ CIV_Limite_Departemet





image3.png
DEPTH LITHOLOGY LITHOLOGICAL DESCRIPTIONS
g

Lateritic crust

Clay

Sandy clay

sand

Clayey sand

Sand

LEGEND

BEEE coeritconst B sandy clay EEEEE san





image4.png
DEPTH LITHOLOGY LITHOLOGICAL DESCRIPTIONS

o Lateritic gravel
: Lateritic crust
) Clay
y:
Marl
16 Clay
Sand
2
S Mart
» - Sandy clay
=
» sand
“
“
Sandstone
“® Clay
Sandstone
=2 Sand
o Clayey sand
0 Sand

LEGEND

oo [T
wooricorst [ ver [ Jr—

sandycay (G ooy sand





