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Pedogeochemical survey for uranium mineralization in Dagbala-Atte district, Igarra schist belt, southwestern 
Nigeria was carried out. The concentrations of  As, Au, Fe, Mn, Mo, Ni, Pb, Se, U and V in the residual soils were 
subjected to univariate and multivariate analyses and plotted on geochemical distribution maps to delineate 
possible U-mineralization areas. Histograms and box plots showed the elements are log-normally distributed 
with threshold values of  9.47 %, 10.8, 1589, 2.98, 45.6, 31.0, 0.68, 8.59, 122 ppm and 10.6 ppb, respectively for 
Fe, As, Mn, Mo, Ni, Pb, Se, U, V and Au. Correlation matrix revealed a strong correlation between U and each of  
Fe, Mo and Pb indicating close primary association among these four elements. Factor analysis revealed 
association of  U, Mo and Pb implying possible occurrence of  U in the granitic rocks of  the area. Geochemical 
maps showed that the strongest U anomaly occurred in the northeastern part of  the district that is underlain by 
granitic gneisses with numerous unmapable granite-pegmatite veins, which possibly are the host of  the U 
mineralization. Copious geological study of  these granite-pegmatite veins is recommended.

Keywords: Anomaly, box plots, correlation matrix, geochemical distribution map, uranium mineralization.

moadepoju@futa.edu.ng; Tel: 08034722855
th th(Received: 28  March, 2021; Accepted: 20  September, 2021)

ABSTRACT

191Ife Journal of Science vol. 23, no. 2 (2021)

INTRODUCTION
Pedogeochemical survey, which is premised on 
the fact that buried mineral deposits in certain 
areas are marked by geochemical features in soils 
overlying the mineralized area, is relatively new 
among the exploration techniques used for the 
discovery of  uranium deposits. The development 
of  geochemical soil survey has been retarded by 
the popularity and success of  the more widely 
used radiometric methods that detect and map 
natural radioactive emanations (ℽ ray) from rock 
and soil; and hydrogeochemical methods that 
made use of  solution properties of  uranium. 
Nevertheless pedogeochemical survey for 
uranium has been applied with success all over the 
world by a number of  workers including Zang, et 
al., 2020; Appleton et al., 2013; Power et al., 2012; 
Chaudry et al., 2001.

In Nigeria, uranium has been reported to occur as 
sandstone hosted and vein-type mineralization 
(Adekanmi et al., 2007). The latter has been 
reported to occur in the migmatites and granitoids 
in the Gubrunde, Kanawa, Ghumchi, Mika and 
Monkin–Maza deposits (Adekanmi et al., 2007; 
Funtua and Okujeni, 1996; Ige et al., 1994) and 

there is no reason to believe it may not occur in 
other areas underlain by crystalline rocks in 
Nigeria.

Adepoju and Adekoya (2011, 2008) carried out 
reconnaissance geochemical stream sediment 
survey of  Orle drainage system that drains 
substantially Igarra Schist Belt. This study 
revealed anomalous concentration of  uranium 
with some other metals in the stream sediments 
around Dagbala and Atte areas compelling follow-
up studies. The diverse geological settings of  
uranium deposits (IAEA 2001) makes Igarra 
schist belt to have high potentials of  the presence 
of  this metal. The present study is a follow-up soil 
geochemical survey designed to explore for 
uranium mineralization in the more promising 
Dagbala-Atte District of  Igarra Schist Belt, 
southwestern Nigeria (Fig. 1). It aims at employing 
trace-element geochemistry of  residual soil 
(pedogeochemical survey) to locate areas 
underlain by rock(s) with possible uranium 
mineralization in the district. Dagbala-Atte 

o ′ oDistrict is located within latitudes 7  10 and 7  
′ o ′ o ′21N and longitudes 6  09 and 6  17E and covers 

2
an area of  about 285 km  (Figure 2).
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Figure 1. Geological map of  Nigeria showing the location of  Dagbala-Atte District.

Figure 2 Topographical and drainage map of  Dagbala-Atte District showing the locations of  soil 
samples used for this study.

Adepoju et al.: Pedogeochemical Survey for Uranium Mineralization



193

GEOLOGICAL SETTING
Igarra Schist Belt comprises essentially low-grade 
deformed pelitic to semi-pelitic schists, marbles, 
calc-silicate gneiss, quartzites and polymictic 
metaconglomerates (Odeyemi 1988; Egbuniwe 
and Ocan 2004). The schist belt is surrounded by 
the older Basement Complex rocks (i.e. the 
gneisses and migmatites) believed to be of  
Archean to Paleoproterozoic age (Hockey et al. 
1986; Dada 2006).  Both the metasediments and 
the older basement rocks were intruded by the Pan 
African granites (also known as the Older 
Granites) represented by the lgarra batholith. 
Minor felsic and mafic intrusives, including 
pegmatites, aplite, syenite, lamprophyre and 
dolerite cut-cross the Pan African granites and the 

pre-existing rocks. The rock suite in the eastern 
portion of  Dagbala-Atte district is dominated by 
granitic gneisses while the western part is 
composed mainly of  metasediments (Figure 3). 
These two contrasting lithologies are separated by 
a narrow zone of  silicified, sheared rock 
(Adepoju, 2017). The metasedimentary 
assemblage consists of  quartz-biotite, garnet-
b iot i te  and mica  schis ts  wi th  minor  
metaconglomerate, quartzites and marble. Both 
the metasediments and the granitic gneisses are 
intruded by porphyritic Pan African granite. All 
the rock types are intensely weathered to varying 
degrees under the prevailing hot and humid 
tropical climatic conditions producing ubiquitous 
residual soil profiles.

Figure 3. Geological map of  Dagbala-Atte District showing the 49 grids used in this study.

Adepoju et al.: Pedogeochemical Survey for Uranium Mineralization



194

METHODOLOGY
Sampling of  B-horizon of  soils in the Dagbala-
Atte District was carried out. The Sampling 
entailed collecting residual soil from the B-
horizon of  49 locations within a predetermined 
grid pattern of  Dagbala-Atte District (Figures 2 
and 3). The B horizon of  a weathering profile is 
known as zone of  illuviation or accumulation 
(Rose et al. 1991; Levinson, 1980). The clay 
minerals, as well as the Fe and Mn oxides 
deposited in the horizon are capable of  adsorbing 
metals. The concentration of  metals in the B 
horizon makes it an optimum zone to sample in 
soil surveys for mineral exploration. Accessibility 
to this zone for sampling in an area, as in Dagbala-
Atte District, is therefore a factor that predisposes 
the area for mineral exploration using soil survey.

Geochemical analysis of  the forty-nine residual 
soil samples was carried out using the Inductively 
Coupled Plasma-Mass Spectroscopy method to 
determine the concentration of  ten elements 
including As, Au, Fe, Mn, Mo, Ni, Pb, Se, U and V. 
These elements, except Fe and Mn, were selected 

on the basis of  their known affinity for U and 
usefulness in U exploration (Rose et al., 1991) for 
the different uranium deposit types adequate for 
the geologic setting of  Dagbala-Atte District 
(Table 1). Fe and Mn were deliberately included to 
monitor the mobility of  the other ones within the 
secondary environment of  the residual soils. 
Details of  the methodology adopted, as well as, 
the procedure for quantitative and qualitative data 
analyses were described in Adepoju (2017, 2019) 
and Adepoju et al. (2019).

Quantitative data analysis, including both 
univariate statistical analysis employing 
histograms and box plots, and multivariate 
statistical analysis involving determination of  
correlation matrix (CM) and factor analysis (FA) 
were carried out using a software package - 
Minitab-16. Qualitative analysis involved plotting 
the relevant geochemical data to generate element 
distribution map in an ArcGIS environment to 
show the distribution and concentration of  the 
various elements.

Table 1. The suitable uranium deposit types for the geologic setting of  Dagbala-Atte District and the 
associated pathfinder elements useful in their exploration (from Rose et al., 1991).

RESULTS
The concentrations of  the ten elements in the 
residual soils of  the Dagbala-Atte District are 
presented in Table 2. For the univariate statistics, 
the histograms plotted for the raw concentration 
values and their logarithmically transformed 
version for some of  the elements are presented in 
Figure 4. Figure 5 gives the box plots constructed 
for both the raw and log data of  the elements. The 
descriptive statistics gotten from these plots are 
presented in Table 3.

For the multivariate statistical analysis, Se is not 
considered because it contains censored data in 
more than 30 % of  the sampling points. The 
correlation coefficients of  the remaining nine 
elements are given in Table 4, while the result of  
FA is presented in Table 5. The geochemical 
distribution maps plotted for Mo and U are shown 
in Figure 6 a and b, respectively.

Uranium Deposit Type Major 
components 

Associated 
elements 

Uranium vein in granite U Mo, Pb, F 
Unconformity associated uranium U Ni, Se, Au, Pd, As 
Sandstone-type U U Se, Mo, V, Cu, Pb  
Calcrete U U V 
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Table 2. Raw Concentrations of  Relevant Elements for Exploration of  U in Soils of  Dagbala-Atte District.

Longitude Latitude As Au Fe Mn Mo Ni Pb Se U V

DPS01 6.27601 7.33925 0.6 1.2 1.9 80 2.25 2.7 9.41 0.2 12.7 12
DPS02 6.25559 7.34263 0.7 1.3 0.87 480 0.34 3.8 8.99 0.2 2.6 12
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Figure 4. Histograms of  (a) raw and (b) Logarithmically transformed concentrations of  As and Au in 
soils of  Dagbala-Atte District.

Figure 5 Boxplot of  (a) raw and (b) Logarithmically transformed concentrations of  Mo and Ni in soils 
of  Dagbala-Atte District.
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Table 3: Descriptive statistics of  Fe, As, Mn, Mo, Ni, Pb, Se, U, V and Au, in the residual soils of  
Dagbala-Atte District.

Ele.  N  Mean  St. Dev.  Min.  Q1  Med.  Q3  Max.  IQR  Thr. 1  Thr. 2  
Fe  49  0.265  0.356  -0.921  0.072  0.328  0.449  1.091  0.377  9.47  10.3  
As  48  0.008  0.513  -1.000  -0.301  -0.126  0.246  2.331  0.547  10.8  11.6  
Mn  49  2.452  0.375  1.204  2.345  2.486  2.683  3.064  0.338  1589  1545  
Mo  48  -0.359  0.416  -1.398  -0.638  -0.404  -0.033  0.450  0.606  2.98  7.51  
Ni 49  0.950  0.355  0.114  0.628  0.982  1.223  1.665  0.595  45.6  130.4  
Pb 49  1.003  0.244  0.299  0.912  1.002  1.204  1.430  0.292  31.0  43.8  
Se 34  -0.614  0.222  -1.000  -0.699  -0.699  -0.492  0.041  0.207  0.68  0.66  
U 49  0.113  0.410  -0699  -0.155  0.146  0.415  1.104  0.570  8.59  18.6  
V 49  1.484  0.300  0.602  1.255  1.532  1.699  2.107  0.444  122  232  
Au  43  0.180  0.423  -0.398  -0.155  0.114  0.431  1.097  0.586  10.6  20.5  

Table 4: Correlation matrices for Fe, As, Mn, Mo, Ni, Pb, U, V and Au in the residual soils of  
Dagbala-Atte District

As      Au      Fe      Mn      Mo      Ni      Pb       U       V
As       1

 

Au 0.331       1
 

Fe   0.604   0.225       1
 

Mn  -0.097  -0.163   0.442       1 

Mo   0.374   0.178   0.776   0.481       1  

Ni   0.358   0.112   0.603   0.394   0.147       1  

Pb   0.380   0.043   0.695   0.580   0.756   0.312       1
 

U    0.290   0.214   0.503   0.185   0.677  -0.022   0.551       1
 

V    0.661   0.259   0.819   0.244   0.423   0.820   0.511   0.231       1

Table 5(a): Equamax Rotated Factor Loadings and Communalities
 
Variable  Factor1  Factor2  Factor3  Communality 
 
As          0.263   -0.522   -0.622        0.728 
Au          0.117   -0.107   -0.740        0.573 
Fe          0.644   -0.684   -0.159        0.908 
Mn          0.504   -0.373    0.647        0.812 
Mo          0.916   -0.202   -0.064        0.883 
Ni         -0.019   -0.949    0.066        0.905 
Pb          0.810   -0.373    0.115        0.808 
U           0.840    0.089   -0.262        0.783 
V           0.251   -0.900   -0.254        0.937 
 
Variance   3.0156   2.7884   1.5334       7.3374 
% Var       0.335    0.310    0.170        0.815 
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Table 5 (b): Element associations and their Eigen values (%) 

Factor Element associations
 

Eigen value (%)
1 Mo-U-Pb-Fe-Mn  33.5  
2 Ni-V-Fe-As 31.0  
3 Au-Mn-As 17.0

Table 6: Background concentration of  the analyzed trace elements in soils and their uses in geochemical 
exploration (after Levinson, 1980 and Rose et al., 1991).

Elements  Background  
Concentration 
in Soil (ppm)  

Surficial Mobility  Use  in Exploration

As  10  Mobile, Fe scavenged  Pathfinder especially for 
Au

 
Au*

 
1

 
Low

 
Au deposits

 Mn
 

300
 

Moderate, high at low 
pH

 

Scavenges Co, Zn, Ag

Mo
 

3
 

Moderate to high
 pH > 10

 

Wide use
 

Ni

 
17

 
Low, scavenged

 
Wide use

 Pb

 

15

 

Low

 

Wide use

 Se

 

0.3

 

High

 

Little use

 U

 

1

 

Very high, organic 
scavenged

Determined in water

V 55 Moderate? Little use
* Unit of  concentration in ppb
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DISCUSSION
Univariate Statistical Analysis
The aim of  geochemical exploration is to 
delineate significant anomalies. Anomalies are 
outlined by statistically grouping data using 
univariate statistics. The best way of  statistically 
grouping data is graphical examination using 
histograms and box plots (Howarth, 1984; 
Garrett, 1989).

Histograms
Histogram is a graphical means of  presenting 
distribution, which commonly exhibits shape 
similar to theoretical frequency distributions. The 
histograms of  the raw data evinced positive 
skewness of  the elements in varying degrees 
Figure 4(a) while the plots of  log-transformed 
data manifested little or no skewness, which 

Figure 6: Geochemical distribution maps of  (a) Mo and (b) U in the soils of  Dagbala-Atte District.
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signifies that the distribution of  the elements are 
log-normal (Figure 4b). Breaks in distribution of  
the raw data occurred at 1.75% for Fe, 20 ppm for 
As, 1.5 ppm for Mo, 0.7 ppm for Se, 8.75 ppm for 
U and 87.5 ppm for V. The breaks in distribution 
allude to mixture of  populations, however only As 
maintained break in distribution in the log-
transformed data histograms. 

Box plots
The box plot is commonly used to display some 
statistical parameters in a graphical form (Turkey 
1977). As long as the scale of  presentation is 
logical, the box plot gives a fast visual estimate of  
the frequency distribution. The box plots of  the 
raw data (Figure 5a) exhibited longer whiskers 
above the mean and shorter ones below it, 
revealing wide variation of  the geochemical data, 
which suggests a non-normal situation. However, 
the log-transformed dispersion box plots (Figure 
5b) gave a more refined dataset with both the 
maximum and minimum values evenly distributed 
about the mean value indicating log-normal 
distribution of  the geochemical data. This 
provided a data set with negligible variance that 
aided data interpretation. Each of  the raw and 
logarithmically transformed data plots revealed 
the number of  samples with anomalous 
concentrations of  elements, called outliers in the 
box plots (Figures 5a and 5b).

Selection of  threshold
Table 3 gives the summary of  descriptive statistics, 
and other parameters, drawn from the histograms 
and the box plots for the 10 elements. Since 
univariate statistics revealed that the geochemical 
data in the study area are log-normally distributed, 
log-data set was also used for the calculation of  
thresholds (Thr.) from histograms and boxplots, 
respectively using the formulae:
Mean + 2*St. Dev. (Thr. 1) ___________ (1)
and Q3 + 1.5*IQR (Thr. 2) ___________ (2)

Equations 3 and 4 were used to resolve the values 
from logarithmically transformed data to their

(Mean + 2*St. Dev.)10  ____________   (3)
(Q3 + 1.5*IQR)

and 10 ____________ (4)
raw data equivalents. However, Thr. 1 was favored 
for this study as it gave much lower threshold 
values for all the elements except Mn and Se that 

have related values of  threshold in the two models 
of  threshold calculation (Table 3). Though, the 
choice of  this set of  lower threshold values for the 
elements could sometimes lead to misconception 
of  false anomaly as due to mineralization, if  not 
adequately correlated with geological data. 
However, it increases the chance of  having more 
sites that can be considered anomalous for further 
investigations.

Multivariate Statistical Analysis
Multivariate statistical analysis allows an 
opportunity to examine the relationship among 
the elements (Moon, 1986). The chief  assumption 
fundamental to the application of  the multivariate 
methods of  CM and FA is for the data to follow 
normal distribution. As discovered through the 
univariate statistical analysis, the raw datasets of  
the elements used in this study are non-normal, 
but their logarithmically transformed datasets are 
normal. Therefore, the logarithmically 
transformed data are used in the determination of  
CM and FA. Another important assumption in 
multivariate statistics is that the element to be used 
must not contain more than 30 % of  the values of  
the censored data below the analytical detection 
limits (DLs) (Sadeghi et al. 2015). Hence, Se that 
was below DLs in 15 of  the 49 sample location 
sites was exempted from the CM and FA. For 
elements As, Au and Mo, which contain only 1, 6 
and 1 censored data, values equal to 66 % of  their 
lower DLs were applied for the computation of  
CM and FA. The CM and FA were built only for 
the logarithmically transformed analytical data of  
the nine elements (Fe, As, Mn, Mo, Ni, Pb, U, V 
and Au), that met the requirements.

Correlation matrix
Correlation coefficients of  nine elements (Fe, As, 
Mn, Mo, Ni, Pb, U, V and Au), in the Dagbala-Atte 
soil (Table 4) showed very strong correlation (r ≥ 
0.75) between Fe-Mo, Fe-V, Mo-Pb and Ni-V; 
strong correlation (0.50 ≤ r < 0.75) between each 
of  As-Fe, As-V, Fe-Ni, Fe-Pb, Fe-U, Mn-Pb, Mo-
U, Pb-U and Pb-V and fairly strong correlation 
(0.25 ≤ r < 0.50) between each pair of  As-Au, As-
Mo, As-Ni, As-Pb, As-U, Au-V, Fe-Mn, Mn-Mo, 
Mn-Ni, Mo-V and Ni-Pb. The strong correlation 
observed between uranium and each of  Fe, Mo 
and Pb may reflect primary association among the 
four elements. The correlation, generally vary 
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from fairly strong to very strong positive 
correlation between some pairs and weak negative 
correlation between other pairs. However, all the 
correlation coefficients between the elements 
were significant at 95 % confidence level and 
above. The association of  Mo, Pb and U indicates 
the possibility of  U occurrence in the granitic 
rocks of  the study area (Rose et al., 1991).

Factor analysis
The rotated equamax factor matrix presented in 
Table 5(a) afforded information on eigenvalues, 
which is the amount of  the total data explained by 
each model and communalities. That is the 
amount of  the total variability of  each element 
explained in a given factor model for the factor 
model obtained. As shown in Tables 5(a) and (b), 
the element associations of  Factor 1 is Mo-U-Pb-
Fe-Mn, Factor 2 is Ni-V-Fe-As and Factor 3 is Au-
Mn-As. Table 5 (a) shows that each factor consists 
of  significant contributions from certain variables 
and less important to negligible contributions 
from others. The total variance of  the three-factor 
model is 81.5 % (Table 5b).

In summary, Factor F-1 is the most relevant to the 
present study as it is the only factor that contains 
uranium among the three factors. It is the most 
pronounced factor and accounts for 33.5 % of  the 
three-factor model in the area. It is interpreted to 
indicate probable Mo-U-Pb association 
characteristic of  U mineralization in granitic rocks 
(Table 2). The presence of  Fe and Mn in this factor 
raises the possibility of  scavenging action of  the 
metals on or co-precipitation with other elements 
associated with them in the factor model. This is 
owing to the fact that the residual soil 
environment is a secondary geochemical 
environment where either of  those activities can 
easily take place. However, the relatively low 
correlation coefficient (0.442) between Fe and Mn 
(Table 4) suggests that the likelihood of  
environmental influence involving the well-
known sympathetic behavior of  Fe and Mn in the 
secondary (soil) geochemical environment is low. 
If  these propositions are correct, one can surmise 
that the association of  Fe and Mn with other 
elements in the factor model is probably not 
influenced by the scavenging action of  or co-
precipitation with Fe and Mn in the secondary 
(soil) environment but rather more profoundly 

controlled by inheritance of  the elements from the 
bedrock from which the residual soil is derived.

Geochemical Distribution of  U and its 
Associated Elements (Mo and Pb) in the 
Study Area
The geochemical distribution maps of  the 
elements in the soils of  the district (Figure 6) have 
been used to explain the distribution of  U and its 
associated trace elements (Mo and Pb) in the 
residual soils. Adepoju et al. (2018) and Adesiyan et 
al. (2014) observed that the spatial distribution 
maps of  the elements in residual soil are useful 
guides to possible sources of  anomalous 
concentration of  elements. Therefore, the 
geochemical distribution maps of  Mo, Pb and U in 
the district were superimposed on the geological 
map with the residual soil sample locations (Figure 
2). This was carried out in order to correlate the 
distribution of  the elements in the residual soil of  
the district with their possible bedrock. To 
determine the significance of  the anomalous sites 
selected on the basis of  the threshold values for 
the elements, threshold values were compared 
with the background concentrations of  the 
elements in the World's soils (Table 6) overlying 
similar rocks (Levinson, 1980; Rose et al., 1991). 
Where the concentration of  any element in an 
anomalous site is lower than the background value 
in the World's soils (Table 6) such anomalous site 
was considered insignificant. 

The distribution of  Mo in Dagbala-Atte District 
(Fig. 6a) showed that Mo is fairly widely 
distributed in the study area being present in 
detectable amounts in 48 out of  49 samples and 
below the lower limit of  detection of  0.01 ppm in 
just one sample. It ranges in concentration from 
0.04 to 2.82 ppm with a mean value of  0.68 ppm. 
At the selected threshold value of  2.98 ppm (Table 
2), no anomalous Mo value exists in the area. A 
comparison of  the threshold value of  Mo (2.98 
ppm) in Dagbala-Atte District soils with its 
average background in the World's soils (3 ppm) 
(Tables 3 and 6) indicated that the value in the 
study area is rather low. Nevertheless, there exist 
some significantly high Mo concentrations at sites 
DPS01 (2.25 ppm), DPS15 (2.5 ppm), DPS16 
(2.46 ppm), DPS28 (2.16 ppm) and DPS38 (2.82 
ppm). All these sites of  highest Mo concentrations 
lie within the granitic gneiss, except DPS28 and 
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DPS38 that occurred within the quartz biotite 
schist lithology (Figure 2). The distribution map 
of  Mo (Figure 6 a) showed three areas of  high Mo 
concentrations, one small circular shape in the far 
north eastern part of  the district on granite gneiss, 
the second fairly extensive in the far east central 
part of  the district on granite gneiss and granite, 
and the third small circular in the south central 
part of  the district on the biotite schist, which may 
likely be a false anomaly resulting from fluvial 
transportation of  sediments and infiltration of  
Mo laden fluid.

The distribution of  Pb in the study area is 
widespread. It is concentrated in all the 49 samples 
analyzed. The Pb contents ranged from 1.99 to 
26.94 ppm with a mean of  11.55 ppm. With the 
selected threshold of  31.0 ppm, no anomalous 
values exist for Pb in the study area. However, 
fairly high concentrations occur at sample sites 
DPS15 (24.99 ppm), DPS28 (20.41 ppm), DPS44 
(20.2 ppm) and DPS46 (26.94 ppm). All these sites 
of  highest Pb concentration values (DPS15, 
DPS28, DPS44 and DPS46) are underlain by 
granitic rocks (mainly granitic gneiss) in the 
eastern and southeastern parts of  the district 
(Figure 2). Comparison of  these high Pb sites with 
the background values of  Pb in the world soils (15 
ppm), showed that the values at these sites are 
significant. The distribution map of  Pb revealed 
four areas of  highest concentrations, two fairly 
large circular areas underlain by granitic gneiss in 
the eastern and southeastern parts of  the district 
and two small circular areas in the eastern part 
underlain by granite and in the southeastern part 
underlain by granitic gneiss.

Uranium contents ranged from 0.2 ppm to a peak 
value of  12.7 ppm with a mean of  1.3 ppm.  With 
the selected threshold at 8.6 ppm, one anomalous 
value occurs at site DPS01 (12.7 ppm) with two 
other fairly high U values at sites DPS12 (5.9 ppm) 
and DPS15 (8.5 ppm).  These sites with 
anomalous values in the northeastern and central 
eastern parts of  the district are underlain by 
granitic gneiss (Figure 2). Uranium distribution 
map (Figure 6b) shows a strongest anomalous area 
at the northeastern corner of  the district. The 
mean value obtained (1.1 ppm) as compared with 
the background concentration of  U in soils (Table 

6) shows that the distribution of  U is fairly high in 
the study area and that the anomalous value 
obtained (12.7 ppm) is significant and may be due 
to U mineralization in the district.  Thus, the 
numerous granite-pegmatite veins in the granitic 
gneisses of  the northeastern part of  the district, 
around Dagbala, may be U-bearing giving the 
associated anomalous concentrations of  Mo, U 
and Pb in the same area. This disium as vein-type 
mineralization in Nigeria (Adekanmi et al., 2007; 
Funtua and Okujeni, 1996; Ige et al., 1994). 
Uranium-bearing pegmatites have been reported 
to occur in many countries all over the world (e.g. 
Guo et al., 2021; Bourret, 1988; Carter, 1984; 
Adams et al., 1980) 

SUMMARY AND CONCLUSION
Pedogeochemical survey for exploration of  U 
mineralization was undertaken in Dagbala-Atte 
District in the Igarra Schist Belt of  southwestern 
Nigeria. Histograms and box plot diagrams of  U, 
As, Fe, Mn, Mo, Ni, Pb, Se, V and Au 
compositions of  residual soils showed that they 
are all log-normally distributed and are used for 
the determination of  threshold values. Threshold 
values for Fe, As, Mn, Mo, Ni, Pb, Se, U, V and Au, 
are 9.47 %, 10.8, 1589, 2.98, 45.6, 31.0, 0.68, 8.59 
and 122 ppm and 10.6 ppb, respectively. Strong 
correlation between uranium and each of  Fe, Mo 
and Pb indicated close primary association among 
the four elements. Factor analysis revealed U, Mo, 
Pb, Fe and Mn association, which supports 
possible presence of  U in granitic rocks in the 
study area (Rose et al. 1991). Geochemical 
distribution map showed U, Mo and Pb 
association in the northeastern, east-central and 
southern part of  the study area. Strongest U 
anomaly was recorded in the northeastern part of  
the district. The suspected U mineralization in 
Dagbala Atte District is linked with the area 
underlain by granitic gneisses intruded by quartzo-
feldsparthic veins in the northeastern part of  the 
district.

In conclusion, the numerous granite-pegmatite 
veins in the granitic gneiss around Dagbala area in 
the northeastern part of  the area might be 
uranium bearing. Therefore, copious geological 
study of  these pegmatite veins is recommended.
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