
International Journal of Geosciences, 2013, 4, 643-655 
http://dx.doi.org/10.4236/ijg.2013.43059 Published Online May 2013 (http://www.scirp.org/journal/ijg) 

Gold Mineralization Channels Identification in the  
Tindikala-Boutou Area (Eastern-Cameroon) Using 

Geoelectrical (DC & IP) Methods: A Case Study 

Daniel Hervé Gouet1, Theophile Ndougsa-Mbarga2*, Arsène Meying3, Stéphane Patrick Assembe1, 
Alphonse Didier Man-Mvele Pepogo4 

1Department of Physics, Faculty of Science, University of Yaoundé I, Yaoundé, Cameroun 
2Department of Physics, Advanced Teacher’s Training College, University of Yaoundé I, Yaoundé, Cameroun 

3Department of Applied Geophysics, Geology and Mining Exploitation College, University of Ngaoundéré, Ngaoundéré, Cameroun 
4Department of Earth Sciences, Faculty of Science, University of Yaoundé I, Yaoundé, Cameroon 

Email: *tndougsa@ens.uniet.cm, *theopndougsa@gmail.com 
 

Received November 24, 2012; revised January 25, 2013; accepted February 23, 2013 
 

Copyright © 2013 Daniel Hervé Gouet et al. This is an open access article distributed under the Creative Commons Attribution Li-
cense, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT 

To achieve the current study, geoelectrical surveys along six (06) profiles of 4 km long in a 100 m × 200 m grid defined 
according to the triangulation principle in the Ngoura area (Tindikala-Boutou villages) have been made through electri- 
cal sounding and profiling following Schlumberger array. The instrument is the resistivimeter Syscal Junior 48 (IRIS 
Instrument) which uses the electrical current. The data have been processed and modelled with Res2Dinv and Winsev 
softwares then interpolated with Surfer software. Electrical methods used are the Direct current (DC) and the Induced 
Polarization (IP). Interpretation and analyses of results from each investigation method highlight weak zones or conduc- 
tive discontinuities and mineralized zones. Conductive zones have been identified as shear zones within granitic struc- 
tures of the Precambrian basement, according to the geologic and tectonic background of the area. The structural trend 
of these shear zones is E-W. The mineralization within it is N-S and characterized by high values of chargeability, es- 
sentially in the eastern part of the area under study. This mineralization proves the presence of metalliferous or sulphide 
heaps disseminated in weathered quartz veins which cross shear zones. Also, the poor mineralization and conductive 
structures in shear zones characterize the groundwater zones. The intense activities of gold washers encountered in the 
area enable to link that mineralization to gold within quartz veins. The near surface gold mineralization is eluvial or 
alluvial, and in depth this mineralization is primary. 
 
Keywords: Geoelectrical Surveys; Direct Current; IP Method; Resistivity; Chargeability; Shear Zones; Gold  

Mineralization 

1. Introduction 

Knowing the nature of the mineralization and its origin is 
a key factor in mining exploration in a given area. It en- 
ables future exploration and gives an idea upon the min- 
ing potential of the region. In accordance with this, a 
geoelectrical investigation has been made in the Tindi- 
kala village neighbourhood (Boutou area). The approach 
consists in collecting apparent resistivity data and charge- 
ability using the Schlumberger geoelectrical investigation 
(sounding and profiling) combining the electrical direct 
current and induced polarization methods. Data will be 
processed with Res2Dinv, Winsev and Surfer softwares.  

Results, given as pseudo sections (of resistivity & charge- 
ability) and, resistivity and chargeability maps will en- 
able to plot tectonic unevenness of the area under study, 
and they will enable to characterize the associated min- 
eralization. The geological sections realized through the 
interpretation of electrical soundings will bring out the 
correlation between the resistivity data and the geological 
background of the studied area. 

2. Geological and Tectonic Setting 

The study area (Tindikala-Boutou villages) is located in 
the Ngoura subdivision within the East Cameroon region. 
Its easting stretches from 426,000 m to 437,800 m and 
the northing from 548,750 m to 557,750 m following  *Corresponding author. 
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UTM33 WGS84 system (Figures 1 and 2). The region is 
characterized [1] by a tropical climate marked by four 
seasons divided into two dry and rainy seasons. The ve- 
getation cover is the savanna. The topography is rela- 
tively uniform, with an average altitude ranging from 700 
m to 800 m above sea level. The hydrographical system 
in the survey area (Figures 1(a) and 2) consists of Kadey 
river as a main river and Gambadi, Bonianga and Tindi- 
kala streams as branch [1]. 

The Ngoura subdivision is located in the transition 
zone between the Pan African domain and the Congo 
Craton [2,3], in the northern edge of the Cameroon faults’ 
zone. This region of Cameroon is essentially made up of 
a Precambrian basement comprising metamorphic and mag- 
matic rocks [2,4-6]. These rocks belong to several epochs 
of the Precambrian and sometimes outcrop. These are 
mainly granites and migmatites rejuvenated during the 
panafrican event [2,3]. The Ngoura area is mainly made 
up of (Figure 1(a)): 
- Biotite and muscovite quartzites, muscovite sericitic 

and conglomeratic quartzites, chloritic and sericitic 
schists, paraamphibolites, orthogneisses, biotite gneisses 
and, pegmatites and quartz veins [7] constituting the 
precambrian basal complex aged between 2.5 and 1.8 
billion years. Pegmatite and quartz veins (Figure 1(b)) 
are observed on site, and are considered to be main 
primary sources of gold deposit in the area [1,8]; 

- Plutonic and metamorphic formations [7,9] made up 
of calc-alkaline granites with a porphyroic and alkali 
facies; granodiorites and syenites containing hetero- 
geneous and undifferentiated biotite facies; quartz- 
diorites; micaschists, migmatites and embrechite gneiss- 
es; 

- The main sedimentary rocks encountered are sand- 
stones, sand, marl, limestones and, Paleozoic and Me- 
sozoic conglomerates [7,9]. 

The soils are red ferrallitic on the hills and the plateaus. 
The geological section of the study area can be seen in 
the boreholes cross section Pt01, Pt02, Pt03 and Pt04 
(Figure 3) a team composed of personnel from Camer- 
oon Mining & Geology Directorate and BRGM’s [8]. 

The tectonic facts revealed that, the study area is cha- 
racterized by four deformations phases D1-D4 [4,6,10]. 
The observed tectonic lines are directed SW-NE below, 
and turned to be SE-NW above the 4˚N parallel (Figure 
1). Previous geophysical studies [10,11] have shown evi- 
dence of some buried faults directed W-E and have con- 
firmed tectonic nappes with a southern vergency. Ac- 
cording to geological [6], the Pan-African deformation af- 
fecting the study area which appertains to the southern 
segment of the Neoproterozoic fold belt of Central Africa 
in Cameroon, is controlled by thrust tectonics and late 
strike-slip shear zones: the thrusting of the Pan-African 
Nappe over the Congo Craton (D2 deformation phase) is  

followed by a strike-slip shearing trending ENE-WSW 
(D3 deformation phase). During these stages deforming 
conditions were ductile to brittle-ductile. The dominant 
structural features of the D3 phase are penetrative folia- 
tion steeply dipping N or S, an associate ENE-WSW 
stretching lineation, and an N-S to NE-SW folding. De- 
formation criteria in the distinguished rock units indicate 
dextral sense of shear. A dextral trans-pressional model 
is assumed [6] to explain the observed thrust and shear 
movements. 

Few metallogenetic data concerning gold mineraliza- 
tion are available. This constation is the reason why the 
present study will combine direct current and induced 
polarization methods, in order to identify structural facts 
where potential gold mineralisation can be found. 

3. Methods 

3.1. Direct Current 

The resistivity of materials is a good indicator and pa- 
rameter for the nature and the weathering. Hence electri- 
cal prospecting methods have been used for a long time 
in geological and geotechnical engineering [12,13]. These 
methods, both qualitative and quantitative, are based on 
the Ohm law [12,13]. They consist in the injection of a 
direct current in the ground and the measurement of the 
electrical potential which enables to obtain the true resis- 
tivity of encountered formations [12,13]. In our study 
area, while considering the geological setting, Schlum- 
berger sounding and profiling methods have been used to 
determine: the thickness, the lateral extension and the 
nature of formations encountered along a profile; and to 
highlight the geometry of geological bodies related to 
contrasted electrical characteristics [12,13]. 

Field electrical methods (DC) consist in injecting an 
electrical current in the ground between two electrodes A 
and B, and then, measuring the induced potential drop 
between two so-called potential electrodes M and N [12, 
13]. For the current intensity is known and the potential 
drop measured, it is therefore possible to determine the 
ground apparent resistivity [13]. This apparent resistivity 
depends on the current and potential electrodes array. 
The apparent resistivity ρa (Rho) can be expressed as a 
function of the potential drop and the current intensity 
[14]: 

 a MN ABK V I               (1) 

where ρa is in Ohm·m, and K (in m) is the geometric fac- 
tor depending on the electrodes’ array which is given by 
the formulae 2 below. 

 1 1 1 12πK AM AN BM BN           (2) 

- VMN: potential drop between electrodes M and N, in 
mV. 

Copyright © 2013 SciRes.                                                                                  IJG 



D. H. GOUET  ET  AL. 

                                                                              IJG 

645

 

 

 
(a) 
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Figure 1. (a) Geological map of the study area; (b) (1)-(2) Quartz veins cross granite rock in the Tindikala-Boutou area. 
 

Copyright © 2013 SciRes.    

- IAB: electric current injected between electrodes A and 
B, in mA. 

For the Schlumberger symmetrical configuration (Fig- 
ure 4), the apparent resistivity ρa is given by Equation (3) 
as follow [13,15]: 

 2π 4a MN ABAB V MN I         (3) 

This resistivity value enables to characterize a forma- 
tion at a given position (O) or station (Figure 4). The 
resistivity of an earth’s material depends essentially on  
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Figure 2. Profiles localization map in the study area. 
 

the humidity and the clay proportion for a given volume 
of that material [13,16]. While clay and water fill in any 
vacuum in a rock, one assumes that the resistivity is 
function of parameters such as fracturing, fractures and 
fissures clay filling in, porosity, the clayey clogging of 
alluvium [4,12,13,16]. 

3.2. Induced Polarization (IP) 

The induced polarization (IP) method ameliorates elec- 
trical methods by measuring the apparent chargeability or 
chargeability M of the earth material [17,18]. Charge- 
ability enables to assess the earth’s capability to accu- 
mulate and return an electric current so do a capacitance 
when currents are injected then interrupted [15,18]. The 
chargeability is measured by a ground injection of elec-  

tric signal gaps (current (I)) using two injection elec- 
trodes A and B while the potential drop is measured using 
two receiving electrodes M and N (Figure 4). When IP 
effects occur, a voltage decreasing curve Vs(t) is obser- 
ved at the receiving electrodes M and N during current 
stops between each gap [15,18]. 

The chargeability M is defined as the ratio of second- 
dary voltage (Vs) measured at a moment t after the cur- 
rent stoppage, over the primary voltage (VMN) measured 
before this break [15,18]: 

M S MNV V                  (4) 

The secondary voltage can be measured at a single 
point after the stoppage of the current, but it is wise to 
wait a bit for measurement to be reliable [12,15]; then the 
area below the curve can be calculated. The chargeability  
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Figure 3. Geological sections of boreholes in the Tindikala-Boutou area from previous work [8]. 
 

 

Figure 4. (a) Schlumberger electrical profiling; (b) Schlumberger electrical sounding. 
 

is given by the formulae below: 

  1 21 dMN SV V t t t t t         (5) M

It appears that this value is independent of the current 
injected in the earth. A time dependent transformation is 
often made in order to enable chargeability values to be 
comparable from one instrument to another [12,15]. So, 
the chargeability expression becomes: 

The chargeability unit is generally mV/V. 
The flow of the electrical current within ground goes 

along with electrochemical processes whose intensity 
and characteristics are function of physical and chemical 
properties of the earth material. This current’s flow can 
follow two patterns as stated by many authors [12,15, 
18]: 

- By electrical conductibility for which free electrons’ 
motion occurs in metallic particles (pyrite, chalcopy- 
rite, ...); 

- By electrical conductibility for which ions’ displace- 
ment occurs in the fractures and pores fluid contents 
of rocks. 

The induced polarization causes electrochemical pro- 
cesses occurring when the current flows from an ionic 
conductibility medium (water) to an electronic conducti- 
bility medium or, from an ionic conductibility medium to 
a low conductive medium, or with a contact between two 
different ionic conductibility media [12,15,18]. 

4. Material and Data Acquisition 

For a suitable coverage of the study area, data have been  
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collected through 236 geoelectrical surveys along six (06) 
profiles of 4 km long in a 100 m × 200 m grid, defined 
according to the triangulation principle (Figure 2). This 
grid has been designed according to the topographic data 
of the area whose coordinates have been expressed in 
UTM33 WGS84. The data acquisition is made by com- 
bining electrical sounding and profiling through the Sch- 
lumberger configuration (Figure 4) along the geophy- 
sical profiles [12,13]. The AB maximum length was held 
at 600 m to target lithological formations at an approxi- 
mate depth ranged between 114 and 128 meters [19]. To 
avoid miscellaneous due to formations’ anisotropies, sound- 
ing and profiling surveys were E-W oriented (Figure 2). 

We used the direct current resistivimeter, Syscal Jun- 
ior 48 (IRIS Instrument) and its accessories. This system 
runs under the Rho & IP mode which enables the simul- 
taneous measurements of the resistivity (Rho) and the 
chargeability (M) of ground structures. Chargeability mea- 
surements are sensitive to the induced electromagnetic 
field fluctuations and sometimes to the local ground re- 
sistivity [15,19]. Thus, electrical data acquisition is made 
using both the Schlumberger direct method during which 
the current is injected through A and B electrodes, and 
the Schlumberger reverse method, for which the current 
is injected through receiving electrodes M and N [16,]. 
The uniqueness of solutions from either of methods 
above for the same array is governed by the superimposi- 
tion and the reciprocity principles [16]. The apparent re- 
sistivity and chargeability data from Schlumberger elec- 
trical profiles were processed and modelled using the 
GEOTOMO Res2Dinv software [20,21] to obtain pseu- 
dosections or inverse pseudosections that reflect the true 
resistivity and the true chargeability values of subsurface 
structures studied [20,21]. The electrical soundings were 
interpreted using WinSev software from Geosoft [22] 
which permits to obtain the depth distribution of layers 
for each station (Figure 4). Resistivity and chargeability 
maps were plotted using Surfer software [23] which de- 
termines the spatial distribution of resistivity and charge- 
ability by interpolating their values in the area under 
study [13,23]. 

5. Results 

5.1. DC Analyses 

5.1.1. Pseudo-Sections 
Geoelectrical sections presented on Figures 5(a)-(c), 
6(a)-(c) and 7(a)-(c) correspond respectively, to profiles 
L1 to L6. They were plotted using Res2Dinv. On these 
figures, the investigation depth reached is approximately 
128 m for each profile. This depth corresponds to the 
maximum cable length (AB = 600 m) according to XL 
position along a profile. 

Observing the L1 profile (Figure 5(a)), the resistivity 
is slightly low (Rho < 1500 Ω·m) from near subsurface to 
about 40 m depth in the eastern part and less than 20 m in 
the western part. Downward along E-W, one notices a 
bedding of layers and an increase of resistivity values 
above 10,000 Ω·m. These resistive and bedded layers 
suggest unweathered granitic structures [12,24]. 

Along the profile (1100 < XL < 1900 m), the resistiv- 
ity is fairly low (Rho < 2500 Ω·m) and iso-resistivity lines 
are nearly subvertical. Low resistivity values and the shape 
of iso-resistivity curves are significant to a weakness zone 
or conductive discontinuity [25]. It can exhibit a fracture, 
a fault or a shear zone along the profile as suggested by 
some aproaches [12,24,25]. 

N-oriented, profiles L2 and L3 (Figures 5(c) and 6(a)) 
clearly highlight a strong resistivity contrast. The western 
part of the area under study (0 < XL < 2100 m) is gener- 
ally low resistive (Rho < 2500 Ω·m). The XL width in- 
creases progressively from profile L2 to profile L3. The 
electrical responses of these profiles (L2 and L3) look 
like resistive bedded layers (Rho > 3000 Ω·m) in the 
eastern side (2500 < XL < 3800 m and XL > 3000 m). 
Effects of these layers go downward to deep structures 
and they are evidences of unweathered granitic structures 
which sometimes outcrop [12,24]. The bedding and the 
resistance of layers disappear at the west of profiles L2 
and L3; and a weakness, an accumulation or infiltrations’ 
zone sets itself progressively [12]. Thus, in some parts of 
the area, there are resistive shallow deposits (Rho > 3000 
Ω·m) which may be laterite layers [12,13,26]. 

Along profiles L4 and L5 (Figures 6(c) and 7(a)) deep 
structures are low resistive. They are bounded top and 
down by resistive structures. This structural geomorphol- 
ogy characterizes an accumulation zone of weathered 
structures or a fluids infiltration’s zone [12,24]. Mean- 
while around 630 m and 450 m, we observes an invol- 
vement of deep resistive materials on surface which is 
characterized by conic domes along profiles L4 and L5 
respectively (Figures 6(c) and 7(a)). 

On profile L6 (Figure 7(c)), granitic structures char- 
acterized by high resistivity values (Rho > 3000 Ω·m) 
cover the centre (1250 < XL < 2250 m). Weakness zones 
or discontinuities characterized by low resistivity values 
(Rho < 2500 Ω·m) cover the two ends of the profile (0 < 
XL < 1250 m) and (1250 < XL < 3500 m). 

5.1.2. Resistivity Map 
Figure 8 represents the space distributions of the resistiv- 
ity computed by the surfer software for three bands of la- 
yers according to depth levels corresponding to the three 
arrays used: AB = 50 m and MN = 5 m, AB = 300 m and 
MN = 30 m, AB = 500 m and MN = 50 m. These arrays 
represent depths 9.5 m, 57 m and 95 m respectively [19]. 

Copyright © 2013 SciRes.                                                                                  IJG 



D. H. GOUET  ET  AL. 

Copyright © 2013 SciRes.                                                                                  IJG 

649

 

 

 

Figure 5. (a)-(c) Pseudo-sections of Apparent Resistivity (Profiles L1&L2); (b)-(d) Pseudo-sections of Chargeability (Profiles 
L1&L2). 

 
In the centre of the study area and along the E-W di- 

rection, resistivity maps highlight (Figure 8) a conduc- 
tive discontinuity characterized by low resistivity values 
(Rho < 1500 Ω·m). 

The extension of this area decreases to deep structures 
(Figure 8). It is located at boundaries of resistive zones 
characterized by high resistivity values (Rho > 2500 Ω·m) 
and narrowing of iso-resistivity curves. This curves’ nar- 
rowing proves an inner to outer variation of geological 
structures [12,24] along the N-S trend. Central structures 
materialize decayed rocks, accumulation or infiltration 
structures [12,24]. They show up the presence of weak- 
ness zones in the central part of the study area. The resis- 
tive structures bounding that zone characterize fresh 
granitic formations [12,24]. 

5.1.3. Geological Section 
The interpretations of electrical sounding curves from the 
study area and geological surveys have permitted to real- 

ize the geological sections of the subsurface crossed by 
profiles L2 and L4 (Figures 9 and 10). This has been 
done base on the approaches developed by scientists [16, 
17,27]. These geological sections quantitatively illustrate 
the geology of the area. East of profile L2 geological 
section, the geological profiling shows a four layered 
model’s structure (Figure 9). The superficial layer or 
topsoil lies on a lateritic cover with a variable thickness 
which remains less than 10 m (Figure 9). The third layer 
corresponds to a weathered or conductive layer. It lies on 
the basement. To the western part of profile L2 cross 
section, the geological profiling shows three layers (Fig- 
ure 9). The superficial layer or topsoil lies on the slightly 
thick weathered granite. The third layer represents the 
rocky or granitic basement. The geological section of 
profile L4 (Figure 10) is similar to the eastern part of 
profile L2 geological section. The weathered layers or 
conductive layers evidenced by geological sections per- 
mit to highlight tectonic unevenness of the previous  
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Figure 6. (a)-(c) Pseudo-sections of Apparent Resistivity (Profiles L3&L4); (b)-(d) Pseudo-sections of Chargeability (Profiles 
L3&L4). 

 
results [10,11,28]. 

5.2. Induced Polarization (IP)  

5.2.1. Pseudo-Sections 
IP sections provided by Figures 5(b)-(d), 6(b)-(d) and 
7(b)-(d) also correspond to profiles L1 to L6. They have 
been mapped using Res2Dinv software [20]. On them, 
the investigation depth reached is the same as that of DC 
electrical sections for the same injection array. 

The chargeability contrast is highlighted when ob- 
serving profile 1 (Figure 5(b)). For this purpose, two 
chargeability anomalies (M > 12 mV/V) can be outlined: 
a shallow anomaly (depth < 35 m; 500 < XL < 1200 m) 
and a deep anomaly (depth > 120 m; 1400 < XL < 2200 
m). These anomalies gradually increase northward cut- 
ting profiles L2, L3, L4, L5 and L6 (Figures 5(d), 
6(b)-(d), 7(b)-(d)). During this evolution, lateral and depth 
extensions increase considerably and the shift between  

anomalies decreases. Anomalies are less perceptible on 
profile L4 (Figure 6(d)) as it crosses a swamp where it 
was impossible to carry out measurements. The deviation 
between both anomalies becomes significant on profile 
L6, and, the East-profile’s anomaly is less perceptible and 
shallower. These anomalies may be an evidence of cla- 
yey, metalliferous or sulphide intrusions in the forma- 
tions of the area under study [12,24,29,30]. 

5.2.2. Chargeability Map 
Figure 11 also represents the space distribution of the 
chargeability obtained by interpolating with Surfer soft- 
ware for the same depth level considered as above. 

Observation of the chargeability maps (Figure 11) at 
great depths (AB = 300 m and AB = 500 m) shows that, 
the western part of the study area is characterized by low 
values of the chargeability (M < 12 mV/V) while the 
eastern part is characterized by relatively high values and 
a narrowing of iso-chargeability curves. Observing the  
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Figure 7. (a)-(c) Pseudo-sections of Apparent Resistivity (Profiles L5&L6); (b)-(d) Pseudo-sections of Chargeability (Profiles 
L5&L6). 

 
chargeability map (Figure 11) at low depth (AB = 50 m), 
the polarization is low in the south-western part (M < 12 
mV/V) of the area and high (M > 13 mV/V) in almost the 
whole eastern part. Discontinuous narrowing of iso-char- 
geability curves are also noticed at the east of the study 
area. The iso-chargeability curves’ shapes reveal an N-S 
increase of the polarization in spite of its E-W overlap- 
ping. The resulting interpretation suggests, according to 
the space distribution of the polarization, the presence of 
sulphide, clayey or metalliferous heaps within structures 
detected at eastern part of the study area [18,29,30]. The 
shape of iso-chargeability curves suggests a structural va- 
riation of the area’s subsurface [12,13]. As to western 
structures, low chargeability values prove low minera- 
logical potentiality [18,29,30]. 

6. Discussion 

The analyses of resistivity and chargeability variations 
through pseudo-sections provide quantitative and quail-  

tative information upon the conductivity and the charge- 
ability of the studied area subsurface. During these analy- 
ses, we have delineated two different geological zones: 
- The first zone is characterized by high resistivity bed- 

ded structures. It fits the geological background of 
unweathered granitic structures which sometimes out- 
crop [12,24]. The mineralization characterized by char- 
geability values exhibits a low grade ore occurrence 
in the area [12,18,29,30]. 

- The second zone is characterized by low resistive 
structures. It fits weakness zones or conductive dis- 
continuities or [12,24]. The tectonic setting of the stu- 
dy area enables to match these weakness zones with 
shear zones [10,11,28,31]. In these places, fluids in- 
filtration’s ability is considerable, thus increasing the 
weathering ability of in situ metamorphic or mag- 
matic structures. The polarization reveals two miner- 
alization channels which communicate through a bar- 
ren zone. These channels characterize sulphide heaps,  

Copyright © 2013 SciRes.                                                                                  IJG 
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Figure 8. Resistivity maps of AB = 50 m, AB = 300 m and AB = 500 m. 
 

 

Figure 9. Geological section along of the profile L2. 
 

clayey or metalliferous intrusions inside barren struc- 
tures of the granitic basement which underwent shear 
and weathering process of shallow structures [12,29, 
30]. 
In addition, analyses of the resistivity and charge- 

ability variations through resistivity and chargeability 
maps show that the space distributions of resistivity and 
chargeability, for each subsurface level, are not uniform. 

The resistivity contrasts highlight weakness zones or flu- 
ids’ infiltration zones within granitic structures [12,24]. 
These weakness zones considered as tectonic unevenness 
also characterize shear zones with a high accumulation 
capability of in situ weathered or dissolved structures [12, 
24]. They are located at the middle of the study area and 
have an E-W strike. The mineralization characterized by 
high chargeability values is located in these shear zones,  

Copyright © 2013 SciRes.                                                                                  IJG 



D. H. GOUET  ET  AL. 653

 

 

Figure 10. Geological section along of the profile L4. 
 

 

Figure 11. Chargeability maps of AB = 50 m, AB = 300 m and AB = 500 m. 
  

principally at the east of the study area [12,18,30]. It 
brings to the light two N-S polarisable axes which may 
reflect the presence of polarisable thin minerals dissemi- 
nated (sulphides, magnetite, graphite, pyrite, gold...) as 
well as sulphides bearing shear zones [18,24,29,30]. Ar- 

eas with strong chargeability responses are the most in- 
teresting because they may contain significant quantity of 
mineralization [18,29,30]. 

In the mining and hydrogeological researches, weath- 
ered layers or conductive layers (Figures 9 and 10) char- 

Copyright © 2013 SciRes.                                                                                  IJG 
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acterize the target zones [16,17,24,32]. They are identi- 
fied as mineralogical deposits and groundwater zones for 
the mining and hydrogeological researches respectively 
[16,17,24,32]. We suggest that areas on Figures 5-7 hav- 
ing both high conductivity (low resistivity) and high IP 
response (high chargeability) may represent concentra- 
tions of sulfide minerals [12,24,29,30,32-34]. Areas with 
high conductivity but low IP response may represent areas 
with sulfate minerals which characterize groundwater 
zones [32,33]. Concentrations of sulfide minerals charac- 
terize the gold mineralization in the study area. 

The main mining activity in the weakness or shear 
zones of the study area is that practiced by gold washers 
along stream banks [1,8]. Hence it enables to correlate 
the main mineralogical nature occurring in the study area 
to gold bearing structures located in weathered quartz 
veins [1,8,29,30]. The near surface (depth < 30 m) gold 
mineralization (Figure 11) is identified as an eluvial or 
alluvial mineralization [34]. In depth (depth > 30 m), the 
gold mineralization (Figure 11) is identified as a primary 
mineralization [35,36]. 

The results obtained by combining the analysis of IP 
and VES data modeling are in accordance with the bore- 
holes stratigraphy (Figure 3) derives from drilling real- 
ized during the auriferous campaign of the Geology & 
Mining Directorate and the BRGM [8] in 1986. 

7. Conclusion 

The electrical data acquisition (sounding and profiling) 
following Schlumberger array in the Tindikala-Boutou 
area (Ngoura subdivision) through the direct current and 
induced polarization methods, using the Syscal Junior 48 
resistivimeter (IRIS Instrument), permitted to identify the 
tectonic unevenness and to characterize its mineralogical 
nature. These features come from pseudo-sections (of re- 
sistivity and chargeability) and the resistivity and charge- 
ability maps. Analyses and interpretations made through 
different results from the modelling of geoelectrical sound- 
ing and profiling highlight weakness zones or conductive 
discontinuities. In these zones, the geological sections 
bring out the weathered layers or conductive layers which 
constitute the target zones for mining and hydrogeologi- 
cal researches. It fits, according to the geological and tec- 
tonic background of the area, with E-W shear zones 
within the Precambrian granitic basement. The minerali- 
zation strike in the area is N-S. It is characterized by high 
chargeability values which prove the existence of sul- 
phide or metallic heaps in weathered quartz veins within 
shear zones. The mining activities of gold washers in the 
area under study allow us to state that these are gold 
bearing quartz veins. The near surface gold mineraliza- 
tion is eluvial or alluvial, and in depth this mineralization 
is primary. The geological cross section from geoelectric 
interpretation is in agreement with the boreholes strati- 

graphy (Figure 3) derives from previous drilling cam- 
paign realized in 1986 [8]. 
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