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Abstract: Bangui, capital of the Central African Republic is a city whose groundwater is fed by two aquifers, one deep fissured and the 

other porous surface. The latter is a better transfer medium by runoff and underground flow for various pollutants from wastewater and 

anthropogenic activities. This study focuses on the impact of cracks on underground flow of superficial aquifer of the sector starting from an 

approach that takes into account firstly both the study of various geological formations of the northern sector, structures and broad 

directions to which subsurface flows and secondly the physicochemical quality of the water wells sector. The different results allow to know 

the hydrogeological potential of the north of Bangui. Physicochemical and isotopic analyzes, as well as in situ measurements, show the 

influence of aquifer materials on water through water-rock exchanges through major ion concentrations (Ca2+,Mg2+,K+,Na+,Cl-,SO4
2-,HCO3-

). The chemical composition of these waters depends on the geological environments crossed, the runoff and infiltration that would have 

gained the surface water table. Two main factors control the mineralization namely, alteration of the rocks composing the schisto-quartzitic 

superficial aquifer, laterites and anthropogenic pollution through nitrates. The elevation of NH4+ and NO3- levels shows a slight 

contamination due to the well-latrine distance. The results obtained made it possible to confirm the hypothesis of the impact of the fissures 

on the underground flows of the surface water of the north sector through the large fractures measured on the different formations translated 

by the piezometric maps. 
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1. Introduction 

Water is an indispensable element for life and for the real 

and sustainable socio-economic development of a country. 

However, in the Central African Republic and particularly in 

the city of Bangui, access to drinking water is not favorable 

for the entire population. The constraints on access to water 

show how difficult it is for thousands of people to meet their 

daily needs. Also, to Also, to respond to biological needs, 

sanitary, domestic, it is necessary to move to go to the wells, 

or to the only tap of the district.  These difficulties are 

forcing people to adapt to the scarcity of water, which also 

limits their ability to feed. Unlike surface water, groundwater 

is not channeled like a stream or river but flows deep into the 

geological formations that make up the underground space. It 

is an important component of the hydrological cycle. Water 

from precipitation seeps into the soil, flows vertically to the 

saturation zone (groundwater) and moves to the natural 

resurgence zone (springs / streams) downstream. The 

northern sector of Bangui (Boy-rabe, Fouh, Gobongo, 

Galabadja, PK 10 and PK 12) was chosen as our study area 

to highlight the impact that cracking could have on the 

underground flows of the superficial layer. As the mostly 

aquifers are fed by seepage water, our campaigns are 

conducted in two (02) seasons (dry season and rainy season) 

concerning piezometric measurements to understand the 

hydrodynamic functioning of the aquifer and the aquifer to 

have a glimpse of the direction of the flow of water.  The 

physicochemical analyzes are carried out with the aim of 

knowing the nature and the quality of the water and the 

isotopic analysis for the determination of the origin of the 

water.  

 

I. NATURAL CONTEXT OF THE AREA OF 

STUDY 

 

I.1 Geographical situation 

Bangui where is our study area is between 4°20 'and 4°30' 

North latitude and 18°30'et 18°45 'East longitude (Nguimalet 

2006). It is the political and economic capital of the Central 

African Republic. In the East, Bangui is bounded by many 

hills whose average altitude varies between 500m and 600m, 

in a NW-SE orientation, to the West is the alluvial plain that 

extends over the urban complex. In this study, only the 

northern sector of Bangui will hold our attention. From a 

geomorphological point of view, the city of Bangui is 

characterized by four (04) elements based on the 

interpretation of aerial photos (AJCI 1999 report). These are 

hills, plateaus, foothills and plains.  
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Fig. 2: Large morphological ensembles of the Bangui region (AJCI, 1999, 

Modified). 1: Avenue; 2: Road; 3: Bangui Mpoko Airport; 4: lineament; 5: 

Weather station; 6: Source; 7: River; 8: Oubangui; 9: Bongo Soa Island; 

10: Hill; 11: Piedmont; 12: Plateau; 13: Depression; 14: Plain. 

 
 

Figure 1: Location map of the study area. 

Figure 2: Large morphological ensembles of the Bangui 

region (Doyemet 2006 in Nguimalet 2004) 

 

The presence of two hills (Panther hill and Daouda-Kassai) 

parallel is noted in the East and the Bangui city of N.NE-

S.SO orientation. These hills, consisting of quartzitic and 

schistose formations downward, with altitudes of about 600 

to 700 m, show dissected surface images. This is 

Gbazabangui Hill still called Panther Hill, near the city 

center of Bangui and Daouba-Kassai Hill further east crossed 

by the road Bangui-Damara, more than 75 km. These hills 

are covered with tropical rain forest and are composed of 

Precambrian basement formations, covered with tropical 

rainforest. They are separated by a depression called "Ndress 

corridor" characterized by altitudes ranging between 450 and 

360 m, as evidenced by the figure below. 

 

 

Figure 3: Geomorphological section of the Bangui Hills 

(Nguimalet 2004) 

 

The plateau is slightly undulating and includes many 

depressions and small valleys. The depressions separating 

the hills of Bangui are dug in chloritic and sericitous shales 

forming a basement with quartzitic slabs (Doyemet, 2006). 

In our study area, the plateau consists of clay and lateritic 

formations with a lateritic cuirass towards the summit. The 

piedmont is defined as a zone with a generally gentle slope 

forming a glacis at the foot of a mountain range or a massif 

which consists of detrital accumulations due to the alteration 

of the surrounding landforms (Geological Dictionary). The 

piedmont is at the foot of the rocky escarpment on the east 

side of the study area. It extends north-northeast (NNE) / 

south-southwest (SSW) with a width of about 2km and is 

covered with laterite and reddish brown clay (JICA 1999) 

.Finally, the plain is distributed in the central part of the city 

of Bangui, forming a bottom. It shows the characteristic of a 

flat plain with some ripples, dissections and declining 

gradually with a height of about 340m to 360m. It is covered 

with silt, gray clay and laterites. The hydrographic network 

of the study area is composed of four (04) streams that feed 

the city. These are Ngoubagara, Ngounguélé, Ngola and 

Péndéré-Séngué. The level of these rivers is regulated by the 

influence of climates. It is high during the rainy season, 

favoring the deposition of alluvium, while during the dry 

season the rivers reach the lowest levels or even their drying 

up. It should be noted that the hydrological plots are 

essentially controlled by the geological structures of the area. 

Two authors (Nguimalet, 2004 and Doyemet, 2006) have 

each in their works mentioned a reciprocal relationship 

between rivers and groundwater. According to them, during 

the low water period, groundwater is fed by the groundwater 

and during floods, it is the rivers that feed the aquifer. The 

figure below shows this. 

 

 
Figure 4: Hydrographic map of the City of Bangui 

(Kénguémba, 2014 in Doyemet, 2006) 
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Two types of vegetation are observed in the city of Bangui, 

but are deteriorating more and more in parallel with 

population growth. Only in the peri-urban area is the humid 

Gbazabangui forest remaining. The Bangui region has a 

great diversity of soils. The nature and distribution of these 

soils are related to the various factors of the natural 

environment such as relief, climate and vegetation. The most 

dominant are the ferralitic soils characterized by the 

abundance of gravel or ferruginous nodules or lateritic 

cuirasses. These predominantly ferralitic soils are 

characterized by an intense alteration of primary minerals 

and by the accumulation of their poorly soluble chemical 

elements such as trivalent cations (alumina and iron 

hydroxide) (Doyemet 2006). The region of Bangui, which is 

located in a transition zone, enjoys a Sub - Ubangian climate 

marked by three (03) seasons with a seasonal index of 6-3-3 

(Nguizada 2004). The rainy season starts in April and ends in 

November. During this period, there is a revival of the plant 

cover. The dry season as for it, starts in November and ends 

in March. But we can see upheavals that cause seasonal lags. 

This climate is characterized by an average temperature 

which varies between 29 ° to 34 ° (Nguinzada 2004). On the 

basis of the required data, we find that the rains last generally 

seven (07) months with an average rainfall of about 1500 

mm. During the dry season, rainfall is low (November to 

March). Based on daily precipitation, annual and monthly 

precipitation were calculated and the average and monthly 

rainfall variations at the IRD (1963-2000) and ASECNA 

(1994-2005) stations are shown in the figure below. 
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Figure 5: Monthly mean precipitation variations at IRD 

(1963-2000) and Asecna (1994-2005) stations. 

 

II. MATERIALS AND METHODS 

 

II.1 Sampling 
After a first reconnaissance phase of the structures to be 

taken in the field by the laboratory team, two sampling 

campaigns were organized on 22 wells during high water and 

at the end of low water. The sampling points were selected to 

cover the entire study area in a complete way. The 

geographical coordinates of each point were recorded using a 

GARMING brand GPS (Global Positioning System). The 

sampling is followed by measurements in situ, the 

piezometric level and the observation of the geological 

facies. The campaigns carried out at different times of the 

year make it possible to assess the hydrodynamic evolution 

of the surface water on the one hand and on the other hand 

the chemical characteristics of the aquifer, in order to 

identify the processes that may be involved in the 

mineralization of the waters. On each water point to be 

sampled the following in situ analyzes were carried out: 

- pH (pH meter WTW 340i) 

- Dissolved Oxygen (325i / SET) 

- Turbidity (turbidimeter 

- Electrical conductivity and temperature (conductivity 

meter WTW 330i) 

- Alkalinity (Alkalinity kit HACH) 

- Piezometer with electric probe provided with a decameter; 

- Topo chaix, for the measurement of the fracture direction 

as well as the dip; 

                 

A series of samples was taken for different chemical and 

isotopic analyzes: 

- 2 pillboxes of 30 ml for the analysis of deuterium and 

oxygen-18, 

- 1 vial 0.5l for 10-point tritium assay, 

- 3 vials of 30 ml filtered over 0.45 μ for the determination 

of the cations (then acidification with HNO 3), anions and 

trace elements (then acidification with ultra-pure HNO 3) 

respectively. On each well, the measurements and samples 

were taken after sufficiently renewing the water of the 

column of the structure when the equipment allowed it. 

The chemical analyzes and the stable isotopes of the water 

molecule were carried out in the hydrogeology laboratory 

of the University of Corsica (France). 

 

Figure 6 below shows the distribution of wells in the study 

area. 

 

 
 

Figure 6. Distribution of wells in the study area (Mbane 

2016) 
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Figure 7. Well Sampling and In Situ Measurements (May 1, 

2015) 

 

II.2 Characteristics of catchment works: wells 

The wells are collection structures of groundwater 

particularly water surface plies (shallow) from approximately 

3 to 20 m. In our study area, there are two types of wells: 

modern wells and traditional wells shown in Figure 8. 

Modern wells (pm) are usually carried out as part of a water 

supply strengthening program. These wells have well 

cemented walls, their edges are quite high (0.7m to 1m high). 

They have protective perimeters and the openings are 

equipped with a lid to protect the well water against 

pollutions related to external inputs. However, it should be 

noted that the users do not always close the openings and 

these wells are generally open thus causing the alteration of 

the water quality. The traditional wells (pt) for their part are 

water collection works carried out by the populations 

themselves thanks to the wells. They are shallow, often 

poorly maintained by users, the curbs are built either on the 

wall, on the ground, or with old car tires, making the quality 

non-potable water.  

 

 
 

 
 

Traditional well     Modern well 

 

Figure 8. Types of sampling wells (03 January 2016) 

 

III. RESULTS AND DISCUSSIONS 

 

III.1. Physical parameters 

 

III.1.1 Piezometric measurements 

These measurements concern the depth of the wells, the level 

of water in the wells. For this work, the piezometric 

measurements are carried out in two seasons (dry season and 

rainy season), allowing to know the fluctuations of the water 

table. These data were used to produce the piezometric maps 

in two (2) seasons of the year. 

 

III.1.2 Observation of geological facies 

This observation consists to make a petrographic description 

of the different geological formations observed in the field 

and the taking the structural measurements. For the rocks, 

the directions of the outcrops, were determined as well as the 

directions of the fractures, and schistosity with their dip.  

 

Electrical conductivity (C.E) 

The results of the C.E obtained during our sampling are 

between 23.8 to 175.6 μS.cm
-1

 with an average of 
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67.54μS.cm
-1

. The rise in the value of these conductivities is 

due to the leaching of soils. These values show that the well 

water in our study area has a low average mineralization at 

the WHO reference on drinking water quality that is less than 

or equal to 400μs.cm
-1

. 

 

Dissolved Oxygen (O2) 

The various dissolved oxygen concentrations measured at 

our well levels are generally between 2.66 mg / L and 6.25 

mg / L with an average of 4.45 mg / L and remain in the 

WHO standard for drinking water which is 5 to 7mg / L. 

This content would be due either to the presence of 

oxidizable materials, or the exchange between water-

atmosphere. 

 

Hydrogen potential (pH) 

The pH values measured for our sampled water points range 

from 4.08 to 7.72 with an average of 5.09. These values 

reflect the presence of mineral or organic acids in the waters 

indicating that most of the waters in our wells are acidic. 

They come from the superficial level of the aquifer and are a 

function of the geological nature of the terrain traversed 

during its infiltration. 

 

Temperature 

The temperature values measured on the waters of our 

sampled wells range from 26.6 ° to 29.2 °. They remain 

within the range of WHO standards for drinking water. 

 

Turbidity 

The turbidity of our samples ranges from 0 to 1.09 NTU. 

These results are in line with WHO standards for water for 

human consumption because high turbidity (NTU <5) can 

allow microorganisms to attach to suspended solids. 

 

III.2 Chemical parameters 

These are major ions: bicarbonates (HCO
3-

), chlorides (Cl
-
), 

nitrates (NO3-), sulphates (SO4
2-

), sodium (Na
+
), potassium 

(K
+
) and calcium (Ca

2+
). The chemistry of dissolved major 

ions in groundwater can be very useful for understanding 

chemical reactions and recharge of the aquifer from 

rainwater (C.L. Djébébé, 2006). These elements make it 

possible to refine the field approach and to identify key 

water-rock interaction processes. The Ca
2+

 contents vary 

from   0.36 to 4.55 mg / L, from 0.21 to 1.18 mg / L for Mg
2+

 

for all the wells to be analyzed. As for the K
+
 and N

+
 ions, 

their contents are variable according to the wells, 0.88 to 

2.90 mg / L for K + and 1.04 to 13.55 mg / L for Na
+
 and in 

the case of the ammonium ion (NH4
+
), the content varies 

from 0.00 to 3.79 mg / L. The values obtained during the 

chemical analyzes are generally acceptable with an ion 

balance of between -10 and 10. According to the Piper 

diagram (Figure 10) determining groundwater facies, two (2) 

facies of water are identified in our study area: 

- Sodium chloride and potassium facies; 

- Sodium and potassium carbonate facies (P4). 

 
 

Figure 10. Piper Diagram 

 

The following graphs show the accuracy of the lithology of 

the lands crossed by water before reaching the aquifer.  

 

 
 

Figure 11. Evolution HCO3-  depending to Mg
2+ 

 

 
 

Figure 12. Evolution HCO3
-  

depending
 
to Ca

2+ 

 

We observe for all the points sampled, that the Ca
2+

 and 

Mg
2+

 ions progressively evolve with the bicarbonates (HCO
3-

) in the well water. But most wells have a relatively low 

content of Ca
2+

 and Mg
2+

 due to the nature of the (non-

carbonated) soil traversed by the water. The more the HCO
3-
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ion increases in the water, the more Ca
2+

 and Mg
2+

 ions 

increase, reflecting the hardness of the water. The origin of 

these ions would be the degradation of organic matter, not 

the hydrolysis of carbonates. For NH
4+

, the maximum 

concentration recommended by WHO is 0.5 mg / L, while 

the concentrations of these ions in some of our well waters 

(P4 and P5) are 1.18 and 3.79 mg / L, respectively. These 

values, exceeding the standards, indicate that the water from 

these wells is contaminated. These pollutions come from the 

meteoric waters or the reduction of nitrates under the action 

of autotrophic bacteria.  

 

The major anions have a predominance in the order HCO3-> 

NO3-> Cl
-
> SO4-. 

 

The contents of bicarbonates range from 1.2 to 42.7 mg / l; it 

is found that the levels of these substances are all in the 

WHO standard for drinking water. 

 

Mineralization factors 

The Na+ and k+ ions present in the well water are the 

products of rock alteration or the decomposition of mineral 

salts such as silicates on the one hand and the infiltration of 

rain water into the surface layers (hydrolysis). Thus releasing 

the K
+
 and Na

+
 ions contained in the aquifers, which then 

pass into the groundwater. The mineralization is thus 

controlled by Na+, K
+
 and NO3- ions. 

 
 

Figure 13. Diagram of Schöller Berkaloff 

 

The following Figure 14 shows the evolution of the Na
+
 / Cl

-
 

ions in the surface water which have the same origin in these 

waters, by the alteration of the schist of the study area. In 

these schists, some of the chloride is probably contained in 

biotite, which pass into solution during the weathering of 

these minerals (C.L. Djébébé, 2014). 

 

 
 

Figure 14. Evolution of Na
+
 depending

 
to Cl

- 

 

Stable isotopes of the water molecule 

The chemical composition of the waters of an aquifer reflects 

the origin of the waters and the mechanism of their diet. In 

hydrogeology, isotope analysis is important for determining 

the origin of water from the surface before reaching the 

water table. In this study, the stable isotopes of the water 

molecule δ 2H (‰) and δ 18O) were analyzed. These 

isotopes make it possible to follow the evolution of water 

from the infiltration to the outlet of the aquifer with a view to 

achieving better management of this resource. The 

groundwater in the region has 18O contents ranging from -3 

to -2 δ ‰ and 2H from -10 to -2.42 δ ‰. All the 2H and 18O 

contents obtained and the weighted average rainfall values 

were plotted on the δ 2H versus δ18O plot (Figure 13). On 

the latter, it was also reported on the World Meteorological 

Right (DMM) equation: δ2H = 8⋅ δ 18O + 10 ‰ (Craig, 

1961) and the local meteoric equation right: 

 

δ2H = 7.78⋅ δ 18O + 11.9 ‰ (Djébébé 2014). 

 

It is found that the sampled waters that are aligned are above 

DMM and DML. These waters, with respect to their position, 

have not known the evaporation effect; a very clear 

dispersion is to be distinguished for the wells. The average of 

the weighted local rains is located among the samples which 

have not undergone the evaporation effect. Surface water 

recharge seems quite heterogeneous with variable isotopic 

signatures from one well to another. This can be due to the 

successive raining episodes of the isotopic signatures often 

very contrasting, depending on the precipitated height. We 

can therefore identify, from this graph, two groups of 

samples Group I consisting of very depleted wells with δ 

18O <-2.50 ‰ and δ2H <-5 ‰. Group II, consisting of a 

single well (P4) which stands out from other wells, thus 

showing pollution cases with depleted values in heavy 

isotopes and relatively high levels of EC, and pollutant ions 

(SO4
2-

 , Cl
-
, Na

+ 
and K

+
). 
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Figure 15. Evolution in stable isotopes in the superficial 

water of North Sector of Bangui 

 

Synthesis of formations and geological structures 

The geological formations of the northern sector of Bangui 

consist essentially of Schists, Schists with Sericite, Quartzite 

and Sandstone and then topped with laterites. At the outcrop, 

two quartz facies are observed in the Northern sector: 

- Very competent quartzites with regular breaks with sharp 

angles and consisting of fine grains and siliceous cement. 

From porcelain to reddish (presence of oxide), they 

outcrop at the quarry level of Boy-abe. At the scale of the 

sample, we note the presence of fine-grained quartzites 

intimately welded by siliceous cement as described by 

Poidevin (1976) and Doyemet (2006). 

- Quartzites with less cohesion (low degree of 

metamorphism) inducing less hardness because less 

cemented and coarse grains, they outcrop Boy-rabe, 

Gobongo and pk 12. 

 

The petrographic description of these quartzites agrees well 

with that of Poidevin (1976) and Dempter and Tutusaus 

(1995). This good convergence with these authors leads us to 

consider that it is the quartzites of the series of Bangui-

Mbaïki- Boali (BMB) related to the lower Proterozoic 

medium. 

 

  

 
 

Figure 16. Fractured quartzites obsrved in the career of 

Boy-rabe 

 

In alternation with quartzites, very different color, reddish, 

sometimes greyish greenish or yellowish, they are unctuous 

to the touch due to the presence of a large percentage of 

phylliths (muscovites). They are outcropping at Boy-rabe, 

cited as John XXIII, at Gobongo and pk 12. Similar but more 

pelitic facies are also observed in the canals of the small 

streams at Boy-rabe (Ngounguélé) during the low-water 

period. This is the schist interbedding of the BMB series. 

The main directions are: N 110 °; N, 105 °; N 25 ° and N50°.  

 

 
 

 
Figure 17. Altered Schists observed at Boy-rabe and Jean 

XXIII city 
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The sandstones are terrigenous rocks whose figured elements 

are between 0.063 to 2 mm. They come from the aggregation 

and cementing of sand grains. We meet them in Boy-rabe 

and Gobongo. They are friable and consist essentially of 

silica. Sedimentary rocks of residual character, laterites are 

formed by the precipitation of iron oxides on the spot in the 

clays without the intervention of sedimentary processes.  

These rocks outcrop in the northern sector and make 

inaccessible schists and quartzites that are at the base. They 

also exhibit large fractures of variable directions on the 

outcrop. 

 

 
Figure 18. Laterites observed in Gobongo and Pk 12 

 

Geological structures 

The main structures observed on the formations are faults, 

cracks, folds and schistosities. Faults and fissures affect 

quartzites, schists, sericite schists, sandstones and lateritic 

cuirasses. Schistosities are characteristic of schists, they are 

sold in sheets. Considered as the substratum, water borrows 

only this structure to feed the aquifer of the region. 

 

Table 1: Structural measurements of the study area 

 

Formations 
Types of 

structures 

Structures 

Directions 
Dips 

Quartzites Faults 

N140°/N150° 

N85°/N90° 
N40° /N 45° 

45NE 

Subvertical 
45SE/55NE 

Schists  

Faults  

 

Schistosity 

(S) 

 

N55°- N70°  

NS  

N 130°/ N165° 

N60° 

N40° 

65NE 

35N 
20E 

65°NE 

20°NE 
55NW 

Quartzites Folds N100° – N140° 45 N 

Piezometries of the superficial aquifer 

The piezometric study of the aquifer provides information of 

primary importance on the characteristics of the aquifer and 

in particular makes it possible to assess in a global manner 

groundwater flow conditions as well as their feeding and 

draining conditions as well as the variation of their reserves 

(Hydrogeology, Object, Methods, Applications, 2nd edition). 

The objective of this part of the work is to realize the 

piezometric maps of our study area in two periods (high 

water and low water) of the year. To achieve this, we 

measured the height of water in the wells (H), altitudes (Alt) 

on the various wells and the lip (a) of each well. By the 

formula NP = Alt - (H - a), we have been able to calculate 

the piezometric levels in order to realize the piezometric 

maps to characterize the aquifer in different seasons. The 

results are shown in the appendix. 

 

Characteristic of the aquifer during the wet season 

During the wet season, we found that the water level in the 

wells increased by sector. The water column varies from 

0.5m to 7m in height and the wells that have a large column 

are wells P5 and P6 located in the area of Fouh and Lipia1. 

The high water piezometric map was established based on 

measurements of water levels in the wells during the 

September 2015 campaign. The piezometric coast is between 

376 and 412 m. It should be noted that the recharge of the 

water table is done this season when the water level has 

increased. On the map, we see that the current lines showing 

the direction of water flow indicated by the arrows 

perpendicular to the isohypses, have three (3) main 

directions: 

- North to the South; 

- Northeast to Southwest; 

- Is West; 

 

In most cases, the direction of flow of water indicates 

movements of the water table towards the streams: these 

drain the water table in high water. These results confirm the 

work of Abanas (2013). 

 

 
 

Figure 19. Piezometric map of the Northern sector of Bangui 

during wet season 

 

Characteristic of the aquifer during the dry season 

During the dry season season, well height measurement data 

allowed us to say that water levels have decreased in wells or 

even the drying up of some. But the wells of the sector Fouh 

and Lipia1 still contain a column a little comparable to the 

wet season. This map was established with the piezometric 
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data of the January 2016 campaign. The direction of flow 

remains the same as that of the wet season. 

 

 
 

Figure 20. Piezometric map of the Northern sector of Bangui 

during the dry season 

 

Relationship between fractures and the aquifer 

The hydrogeological study carried out as part of this work 

has shown that the aquifer is affected by numerous fractures 

allowing the feeding of the aquifer by rainwater and an 

interconnection between the fractures and the aquifer. The 

analysis of the two piezometric maps (map of the wet season 

and that of the dry season) probably indicates that the 

underground flows follow the directions of the large 

fractures according to their orientations. The main directions 

of the fractures are as follows: 

- North-South, it corresponds to the North-South 

current line; 

- N45°, corresponds to the NE-SW orientation of the 

current line: 

- N70-N90°, it can be assimilated to the direction of 

East-West flow. 

 

These various orientations of the fractures show a divergence 

in the direction of flow of the aquifer in the North sector. 

 

CONCLUSION 

The present study devoted to the impact of the craking on the 

underground flows of the surface water of the North sector of 

Bangui, allowed us to know the different geological 

formations of the North sector, the structures as well as the 

big directions with which the subsurface flows but also the 

physico-chemical quality of the water wells sector. The main 

directions of the flows correspond to the directions of the 

large fractures namely N-S, N45°, N70° to N90°. On these 

piezometric maps, the direction of the flows is represented 

by the arrows indicating the directions of the large fractures. 

A correlation between the rainfall of the region at the origin 

of the fluctuation of the water table has been demonstrated. 

The results of our physicochemical and isotopic analyzes as 

well as in situ measurements show the influence of aquifer 

materials on the water by water-rock exchanges through the 

major ion contents (Ca
2+

, Mg
2+

, K
+
, Na

+
, Cl

-
, SO4

2-
, HCO

3-
). 

The chemical composition of these waters depends on the 

geological environments crossed, the runoff and infiltration 

that would have gained the surface water table. Two main 

factors control the mineralization namely, the alteration of 

the rocks composing the schisto-quartzitic surface aquifer 

and the anthropogenic pollution through the nitrates. The 

elevation of NH4 + and NO3- levels shows a slight 

contamination due to the well-latrine distance. These results 

confirm the hypothesis of the impact of the fissures on the 

underground flows of the surface water of the North sector 

through the large fractures measured on the different 

formations translated by the piezometric maps.  
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