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ABSTRACT

Airborne radiometric survey (AR$3 now been used to compliment the terrestrial radioo®ivey
(TRS)dueto thewider coverageapabilitywith highly sensitive automated radiometric survey meter.
In this study, ARS and TRS were carried out to examine the radiorbetraviour of weathered
basement in Ogun stafier uranium, thoriumpotassiunmalongside theitotal count ARS radiometric
data was collected from the radiometric department of Nigerian Geological Survey Agency, Abuja,
Nigeria, in line with the sampling point coordinate of TRBe TRS was done by collecting soail
samples randomly caoss the wehtred basemerdirea and transferred timstitute of radiation
protection centelaboratory University of Ibalan, for radiometric analysifor comparison, the two
surveys were subjected teegression analysis, normalisation test, homogge#t and gezhemical
superposition.The regression analysis was used to generate the empirical model connecting the two
surveys for each radiometric conmemts. The degree of fithesmefficient of correlatiorand spatial
distribution ofthe two surveysvere as well amputedand constructedlhe result obtainedhowed
more elevated concentrations of uranium and thorium in ARS compared to TRS. dlheotoit
accounted for thoriunas its major prevalence radioelememt constitu€he spatial distributiorof
uraniumshowed a reflection of high similarity index in both the ARS and TRS with elevaspdiise
around pegmatite unit. The homogeneity test revdatgd coefficient of variation values (CV > 50 %

) in the radioelements which implies that the radiownts are nofrom a single sourcesThe
regression modeldeveloped folARS and TRS accounted for good correlation coefficient o%81
71% , 76% and 71% for uranium, thorium, potassium and total count, respectiVélig. study has,
therefore, proveihe two radionetric survey methods to be comparable and efficient in delineating
the radiometric anomaly associated with the study area.
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INTRODUCTION

Radiometricmethod has been found to Imédely usel in investigatingand providing detailed
information about the distributions and concentrations of the primordal radionuclides (eU, eTh, K) in
any specific aread’he naturally occurring dhonuclides are present ithe rock, soil and are eayi
transportednto the environment througblants and water (Eisenbud and GesE97;Murugesan et

al,, 2011).

The application of uranium, thorium and potassium in the field of science and technology cannot be
overemphasizeTheir contribution is grebt felt in agiculture for making fertilizer, nuclear plant

where uranium and thorium serves as the nucleafYieektal., 2019; Steiner etl., 2020;Haneklaus
2021;Sun et al 2022. Contrarily, it bring about adverse effect on human when excegsixpbsed

to them such as lung and cancer disease. Therefore deposition level of the radioelements concentration
needs to be assessed from time to time in order to provide the quality management of the
environment.

Gamma ray spectrometric methods have heidely usedm measurements of radioactive minerals in
soils and bamment rocksAbuelnaga and AlGarni, 201%. The radioactive distribution is not uniform

and depends on lithology and extent of mineralization of the formation rocks in a given area (Faure
1986;Menage et al, 1993;Tzortzis andl'sertos 2004. Radiometric response varies from geology to
geology and climate to climate. Mostly, basement terrain used to accounts for elevated radiometric
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response while sedimentary formation are associatédovii radioméric signatureThe sedimentary
area characterised by shale and sam#shave been reported BINSCEAR (1993)and McCay et al.
(2014)to have relatively high radiometn@lue

The three radioelements are associated with long half lifehardly disintgratebut their emission
and distribution can be alterdsy natural phenomenon and anthropogenic activ{lieE A, 2003.
Several factors such as topograpbggetation cover, temperatue, soil moisture and precipitaion can
alter their distrilntion (Ogunsamo et al, 2019.

The use of airborne radiometric survey is now commonly use, although it is very expensive, but it
cover a #rge land mass within short time compared to ground radiometric stiheeyecent work on
radiometric response offtérent geologal terrain using the airborne and ground radiomstiiwey

have been reporteh different literatures such adPolito et al. (2011), Ramadasst al. (2015),
Carvalho et al(2011), Olorunsola and Aigboguf2017, Abbady and AlGhamdi(2018), Hasteroket

al. (2018, Adagunoa et al. (2019, Veikkolainen and Kukkone2019, Ogunsanw € al. (202])

and many othersn delineating possible minearal depogigothermal explorationsidentification of

faults and fractures, estimating the imadetric flux behaviourand anomalous responses across
different bedrock stratigraphy.

The lithology of the study area is characteribgdveahered basement, therefore the response to
radiometric reponse need to be examine and provide baseline intorrfat other formation with
similar bedrock compositiorThe main objectives of this study areaalyze the radioactive content
gualitatively, establish empirical relation between ground and airborne surveyg detétmine the
radiometric anomaly irelation to thebedrock compositian

MATERIALS AND METHOD S
Location and Geological Setting of the study Area

Odeda, the study aretalls betweenl ongi t udes 3A26Nj76n and 3A47Nj28r
7 A 0 5 Nj®4dunj Staten Nigeria. It has land masea of 1,560 kfand falls within the tropical

rainforest zone The temperature ranges betweedQ@8o 34C, while the mean annual rainfall
expeienced is about 1800mm¥rrThe study area falls on the tropical rainforest climatic condition

with two distinct seasons; namely dry and monsoon (heavy down pdhg.study area is notable

with quarries where blasting of rock is the major industrialiiets aside from farming.

The study areas weatheredbasement complex terraiwwhich harbors varieties of atrbps. The
geological composition of the study area mainly consists of migmatite, pegmatite -o@uisgritic

biotite and biotoite, muscoviteranite, Abeokuta formatiorfshale and sandstonend pyroxene
diorite (Figurel). Theolder granites are late Precambrian to early Palaeozoic and are of magmatic
origin (Rahaman1976 Omatsola and Adegok&981; Badmus et al., 201LThe identified lithognic

rock compostions in the study area have great tendency to be accompanied by radioelement emission
when blasted.The blasting activties bring about the chemical, biological and mechanical
decompositionof rocks. Thesedecompositioa may greatly affectthe tectonic structure of the
geological plate resulting into weathering and landslide mover(leetg & al., 2019; Yu et a| 2021;

Fu et al, 2022. Studies of weathered tropical soils have revealed that the geology of bedrock has a
significant influerte on soil disibution and nature (Talabi, 2015
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Figurel: Geological maghowing the sampling points

Radiometric data acquisition

Airborne data acquisition

In 2009, Nigeria Geological Survey Agency (NGSA) carried out an airborne survey tbeestuly
area wih a gamma spectrometett aflight line separation of 20600m flown at a planned terrain

clearance of 120mWith the aid of a highly sensitivity 25&hannel airborne gamma spectrometer
(AGRS) system comprising of 32| of downwdmbking Nal (T1) (Sodium lodide crystals treated with
thallium) detector and 8| of upwatdoking detector the radiometric data were acquired. Uranium

(B%) is estimated through the radon daughtéBi in its decay chain, while thoriun?¢Th) is

estimated hHrough 2®Tl in its decay chain. Potassium is measured directly at 1.461 MeV. The
Potassium value was recorded directly in percent (%) while the equivalent value of thorium, eTh, and

Uranium, eU, were obtained in part per million (ppMizSA, 2019,0gunsamo, 2019)

Ground data acquisition

A ground survey was carriemlt around Odeda, the weathemea, where soil samples were taken

from 20 different locations characterised by diverse bedrock compogkignre 1). The sampling
points were picked in suchway thait matched with that of the airborne data set coordindtaisle
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1). The soil samples were collected randomly from different locations across the study area using a
hand auger at depth of about 7 cm. It is ensured that the collected soil sasmglg®fectly sieved,

sun dried to about 100°C and then left for about 28daysin order to attain secular equilibrium before
they were taken to the laboratory for gamma spectrometric analysis. Radioactivity measurement was
carried out at the Radiation Latawory, Department of Physics, University of Ibadan, Ibadan using

the Nal(Tl) detector coupled to the digibase multichannel analyser. The system calibration was
performed using International Atomic Energy Agency (IAEA) reference materials-RGRGU1
andRGTh1 for K, U and Th activity measurements respectively. The procedure for calibration and
measurements were adopted from Grasty €981). The ground concentrations for K, eTh and eU
were recorded in Becquerel per Kilogram (Bikg

Table I Thesample locatioroordinatesnd its bedrock characterization

S/N  Location Sample Latitude Longitude Bedrock Composition
Code

1 Fatola Estate Camp OoD1 7.18112 3.43428 Migmatite

2 Ire Akari Osiele OoD2 7.19030 3.44890 Migmatite

3 Arugbokosun OoD3 7.20304 3.47040 Migmatite

4 Aderupoko OD4 7.21918 3.47996 Migmatite

5 Rogan Church OD5 7.22763 3.30283 Migmatite

6 Odeda L.G.A Sec. OoD6 7.23485 3.53049 Coarseporphyritic
biotite andmuscovite

7 Paragon/ Ajegunle OoD7 7.24299 3.53936 Coarseporphyritic
biotite andmuscovite

Akankan Town oD8 7.25124 3.55062 Migmatite

9 Saadu Village OoD9 7.26161 3.56460 Migmatite

10 Railway Station Odeda 0OD10 7.22943 3.563321 Coarseporphyritic
biotite and muscate

11 Funaab Zoo OoD11 7.12986 3.44834 Migmatite

12 Emere Village OD12 7.17741 3.42153 Pegmatite

13  Arokoje OD13 7.16677 3.39193 Sandstone

14  Aregbe Rosiji Street OoD14 7.17894 3.41039 Pegmatite

15 Ifesowapo Aponte OD15 7.19023 3.40232 Migmatite

16  Alabata Road OD16 7.24877 3.46581 Migmatite

17  Alabata Market OoD17 7.31196 3.49789 Migmatite

18  Asero Mountain Of Fire 0OD18 7.17799 3.38591 Pegmatite

19 ljemo OD19 7.18697 3.38304 Migmatite

20  Back Of Stadium 0OD20 7.17317 3.38715 Coarseporphyritic

biotite andmuscovite
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RADIOMETRIC DA TA ANALY SIS

Qualitative analysis of the data was carried out such that it provides information directly interpretable
in terms of surface geology.

Conversion of radiometric data

The ground concentration was converted from Béta@ppm and % using convéra facta as given
by Polish Central Laboratory for Radiological Protection (Malczeveskal 2004) as shown in
Equations I 3for uranium in ppm, thorium in ppm and potassium in %, respectively.

Cy(ppm ) = Cy(Bgkg™') x 0.08045 (1)
Crn(ppm) = Cr,(Bgkg™) x 0.24331 (2)
C. (%)) = C,(Bgkg™) x 0.003296 (3)

whereC,, Crn andCy are the concentratisris®*U, 22Th and*’K, respectively.

Total count estimation

This comprises of the net radioactivity duethte three radioelements, U, Th and Kpitoportion &
given byAshwd et al.(1987) Singh and Vallinayagam (2004h equation(4)

TC(Ur)= C, (ppm + 2C, (ppn) + 0.5C, (%) 4)

Linear regression model estimation

In this study, linear regression approach was used to establish a relationship between the ground and
airborne radiometric survey, and vigersa for thestudy area. The airborn& ground radiometric
linear models are deduced from relation proposed in EquatioB)5

Uars = PUgrs* 0 ®)
Thyrs = PThest 0 (6)
Kars = PKrrst Q (7
TCurs = PTCrst d (8)

The ground to airborne radiometric linear models are astihfrom the proposea@lation given by
Equations §- 12):

Usrs = PUgrs* 4 9)
Thigs = PThgs* 0 (10)
Krrs = PKarst @ (11)

TCrrs = PTCsrs* 0 (12)

where,
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U s Thags and K5 are the airborne radiometric concentrations data saréorium, thorium
and pdassium respectively.

U;rs, Thirs and Ko s are theterrestrial ground radiometric concentrations data set for uranium,
thorium and potassium respectively.

p and g are correctional constant to be determined

Coefficient of variation

The coefficient of variation (CV) indicates the degree of variability in the concentration of the two
surveys . If coefficiat of variation is low (i.e. CV O50%), it implies thathe variability is low
(homogeneous), while coefficient of variation value above 50% is considered as high variability
(heterogeneous) (Karinet. al, 2015). 1t is always express in percentage with different range
specifying the dgree of homogeneityt is therefore formulated as given in equation {13)

CV (%) ;3 100 (13)

where
Sis the standard deviation of the data set

Xis the mean of the dasat.

RESULTS AND DISCUSSION
Radiometric response to lithology

The response of radiolements and their total count from the two survey are as presentedsr?Figure
(@i d). Uranium was found to have elevated response at OD7 and OD18 while the lower
con@ntrations are found associated with OD2, OD5, OD8,0DD15and OD17oth for TRS and
ARS (Figure 2a) the capacity of enhancing the uranium concentrafibiiton and Cunningham
Dunlop, 2006) Pegmatite according to NCRP (1984) has been identifiednasob host rock of
uranium in granitic rocksThe elevated responaee due to the lithogenic rock characterization due to
pegmatite and muscovite which hakee units with low uranim concentration consists of migmatite

as dominant rocks. Migmatite is aetarmorphosize igneous rqek hich during the rock
decomposition allows depletion of uranium concentatidris may be the consequence of either the
underlying or overlying bedrocknits which has been eroded by weathering or other geomorphic
processes.

Thorium showcased similar elevated radiomesignatureat OD3, OD7, OD12 and OD19 in both
TRS and AR§Figure 2b) Thorium unlike uranium is an immobile element and have the tepaénc
not being totally eroded by any geological or geomorphic proceskesice resulting in its
concentration enhancement at those lithological ufiBS accounted for the highest thorium
response at OD10 which does not correspond with ARS. The sligpdrity may be due to soil
moisture and precipitation which have thepaeity of elevating the ground thorium respofbe.
lower concentration responses were observed at OD4, OD6, OD8, OD9,a0B1D17(Figure

2b). The composition of the six idefigd low thorium response units are migmatite and biotite. The
formation d these rocks may attenuate thorium radioactive concentrations aside from being eroded.
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Potassium response is most elevated at OD2 and OD4, but slightly increseas@ban@10 and
OD19 both in TRS and ARS. OD13, OD16, OD18, and OD20 experiemtasspum increases only
in ARS but tend to attenuate in TRSD1, OD5, OD7, OD9, OD12, OD15 and OD(Hgure 2c)
accounted for low potassium concentration response both at TRS a@hdrA&kresult showed that
potassium response is attenuated in migmaditk compostion. It was observed that potassium have
inverse response with uranium and thorium at OD7 and ODAB. may be due to the fact that
pegmatite amd muscovite which have sgaiffinity for uranium and thorium quickly leached away
potassium througiveathering and biodegradation.

The total count comprises of summation of uranium, thorium and potassium concentrations in
proportion. The result obtained point to the fact thatr tiseieflection of high similarity of thorium
signature in total countFigure 2d) This implies larger percentage of thorium ( about 67.3 %) are
found in the total count compared to the uranium and potassium.

Generally, the ARS survey accounted for higlyeiantity of uranium and thorium concentration
compared to TRS but thesignature similarity index is relatively high. Potassium on the other has
experienced higher TRS response compared to ARS. Potassium is very reactive alkaline metal which
are more aailable and detectable at low altitude while the ARS response to potassynbe
hindered by natural geomorphic formation process

Radiometric Spatial distribution

In this study, the spatial distribution of radioelements and their total count were assessed using
contour map. The coutour maps were constructed with the help sbfge(Dasis montaj) software.

The ontour plot in Universal Traverse Mercator (UTM) helps in the delineation of surface
distribution pattern of the radioelement owvre study area (Ogunsanwo, 2D19The spatial
distribution of TRS and ARS for potassiutinorium, uranium and total count veepresented in
contours form (Figur® 37 6) in order to delineate the region witn anomalous radiometric response
with lithology. The concentration prevalence level were classified inti three distinct group; the low
response is assigned with lighteepblue, the moderate response is denote with gregeisbw

colour while the intense/high prevalence are represent with regltikitolour.

The potassium spatial distribution for ARS and TRS are illustrated by Figures &{d b),
respectively. The potassh contour map with gridded concentration was found ranging flog25

to 0.488 % as obtained for TRS ad610 to 1.664 % for ARS. In ARS (fig 3a), the three prevalence
levels are identified such that the low respoaseeobserved in the upper NE coraed NW part of

the study area. The moderate prevalence response formed a boundary at the center demarcating the
high and low response. The high potassium response is found at a spot in the extreme norther section
and exensively in the eastern and SW pafrthe study area. Comparably, the TRS (Fig 3b) showcase
similar occurrence of low and moderate prevalence levels, but the high prevalence are found appear
stronger in the SE corner and are continuum unlike ARS wherdigh prevalence are disjointed.

High similarity with little disparity are found in the constructed potassium prevalence distribution for
both ARS and TRS.

The distribution of thorium was presented by Figures (4a and b) for ARS and TRS respectively.
Thorium contour maps show that the centrations range fror8.057 to 13.386 ppm and 1.852uto
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The contour map®r uranium varied from 1.317 to 7.522 ppm for TRS ahd62 to 1.637 ppm for
ARS.The uranium anomalous response was found it have its low concentration at three different spots
in ARS (Fig. 5a),in the NW, central and upper Norther section while in TiRSotv prevalence
response appear like a large oval in the upper northern part migrating centrally. This implies that the
isolated central and upper Norther section low prevalem@&RS are joined in the TRS. (Fig. 5b).

The intense prevalence responseeappn a continuous form in the southern (SW, SS and SE) section

of the study area. High similarity index occur in the intense uranium level around SW corner for both
ARS and TRS.d ARS, the uranium trend and migrate northward from the accumulated souther
section, while in TRS the uranium is truncated by moderate response and later appeared in NE corner.

The total count contour map (Figs. 6a and b) constructed in mapping outrékerdidioelement
response depicts high similarity pattern with the thorpnevalence response maps (Figs. 4a and b)
both in term of intense and low prevalence anomalous levels. It is found to rangefromi 6.985
130.283 Ur in ARS aneb.893i1 30.575 Ur in RS. Combining the three radioelement, thorium occur
to be the predominantadioelement of the total count compare with uranium and potassium
anomalous maps.
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Ternary map

This is used to comjphent the total cont as gives details and clear representattoe aiidioelement
combinationand their dominant regioin a pictorial form. The dominant region of each radioelement
is well decribed and distinguished by varieties of colourshis study Figures (7a and b) depict the
ternary map of ARS and TRS sudmtthe greermagenta colour in the ternary map are used to
denotesthorium abundance. Thelugishyellow describe the region of uranium deposition and
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Estimated linear models

The four radiometric variables (U, Th, K and TC) were subjected to regresion analysis. Frtme this
scatted plot was establisheahd the linear models were generated in the order of tertestida
airborne modé€Figures 8ah), and vie versa for each radioelementatheir respective total count as
presented in equations (147) and equations (1821). Figure 8a and b accountéal the uranium

linear nodel (equations 14 and 18yr ARSTTRSand TRSI ARS. Figure 8 ¢ and d accounted for
thorium ARSI TRS and TRS ARS models in equations (15 and 19) while that of potassiumiARS
TRS and TRS ARS models (Figs. 8e and f) in edions (16 and 20). Th&aRST TRS and TRS

ARS models (Figs.@and h) for total count was presetend in equations (17 andT2i® generated
model for the radioemetric variables show that there is direct relationship between the ARS and TRS.
The terestrial survey parameters obtained can therefore be used rmateséind compute the
corresponding airbornparametrs, and vice versa.The coefficient correlationglue) obtained for

the two survey are 0.81, 0.71, 0.76 and 0.71 (Table 2) for uraniwmrth) potassium and total
count, respectively. Thevalues shwed that there is a strong link between the ARS and TRS for all
the fours radiometric variables. This therefore implies that there exist no significant difference
between the radiometric paratars for the two surveys.

Computed Grountb Airborne models

U,=2874U, + 2.861 (149
Th, =4.840Th; +16830 (19
K, =0.250K, + 0.248 (16)
TC, =4.816TC, +30.830 a7
Computed Airbore to Ground models
U, =0230U, - 0.446 (18
Th, =0.103Th, + 0.291 (29
Ks =2.294K, + 0.375 (20
TC; =0.103TC, + 1.754 (21
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Descriptive, Normalisation and Homogeneity Analysis

The result obtained revealed uranium to ramgef0.0047 1.65 ppmand2.03i 7.50 ppm , with

mean value ©0.63 ppm and 4.68 ppm for TRS and ARS, respectively. Thorim was accounted for in
the range 00.337 9.37 ppm and 7.55/ 68.3%pm with average value 4.09 ppm and 36.80 ppm
while potassium wafound in the range d.0715.69 % and0.027 1.84% with mean alue of 2.2%

and 0.806 for TRS and ARS, respectively. The computed total count (TC) wasl fauhe range of

1.837 22.05 Ur with mean vaue of 9.94 Ur in TRS add.177 142.51Ur with avege value of

78.69 Ur in ARS. The normalisation test skalmtha the mean value (X) obtained are less than the
computed X+3S, which implies that the there is little or no ambiguity in the radioelement deposit and
their total count. The mineralogical impeetation of the result is an indication of presence of light
minerals such as quartz, kaoline, feldspar and many others. The heavy minerals are identified if only
if the X+3S valueis greater than the mean value.

The degree of variability of the radiomietvariables are assessed with the value obtained for the
coeffident of variation. This is maly used to ascertain the exteahd source of the aural
environmentakadiometric occurencgdlasok et al 2018). The source will be homogeneous if the
CV value is less than 50% and heterogeneous for value greater@¥anrbthis study, the value
obtained for the coefficient of variation in TRS are 73.89, 71.22, 83.15 and 61.03 % for uranium,
thorium, potassium and total count respectively. The CV refiokv heterogeous nature for all the
radiuoelement deposits arftktr source.This implies that the soa of the radioelement and thiotal
count are not limited to single sour&@milarly, the ARS revealed CV values38.27 % for uranium,
54.43 % forthorium, 75.83 % for potassium and 52.46 % for total counanium showed low
variability while the others reflects high variabilifijhe two survey showed that all the radioelements
are not from single source except uranittom ARS indicating one sourcé&he radioactive emission
may be natural, lithogenic, cosmogeahd anthropogenic in nature.

The skewness result show positive result for both TRS and ARS which implies that the all the
radioemetric variable analysed are skew to the right. The kuresidt revealed negative value for

all the radiometric parameteihe kurtosis result (kurtosis <3) impliptykurtic nature for all the
radioelements..
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Table 2: Descriptive, normalisaation and homogeneity parameters

Ogunsanwet al 2023

Terrestrial Radiometric Survey (TRS)

Airborne Radiometric Survey(ARS)

r- vlalue
Min Max X S Ccv X+3S Skew Kurtosis Min Max X S Ccv X+3S Skew Kurtosis

U 0.004 1.65 0.63 0.46 73.89 2.04 0.49 -0.26 2.03 7.50 468 1.65 35.27 9.64 0.01 -0.99 0.81
(Ppm)
Th 0.33 9.37 4.09 292 71.22 1285 0.39 -1.12 7.55 68.35 36.80 20.03 5443 9690 0.19 -1.16 0.71
(Ppm)
K 0.07 5.69 2.22 1.84 83.15 7.77 0.81 -0.73 0.02 1.84 0.80 0.61 75.83 2.64 0.01 -1.37 0.76
(%)

TC 1.83 22.05 9.94 6.06 61.03 28.13 0.59 -0.87 17.17 14251 78.69 41.29 5246 20254 0.18 -1.17 0.71
(Un)
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Geochemicé superpositon

In this study, the radioelement and their total count were superimposed on the geological map to
assess the degree of their anomalousoresgs (Figures @nd 10) for ARS and TRS respectively.

The ARS ma, accounted for low uranium concentration regions (bileuec) to range betwee?.0 to

2.7 ppm and moderate region (yellow colour) ranges from 4.1 to 5.5 ppm. The region with intense
uranum concentration (red colour) rangefrom 6.8 to 7.5 geim. 9). Thorium(Fig. 9b)is very low

in regions with bluecolour ranging from 7.5 to 1%pm, moderate iyellow regions from 38 to 46

ppm and very high in red regions from.810 680 ppm, whilepotassium(Fig. 9c¢)in blue covered
regions has low values fm0.018 to 0.2%6, and normal in regions covered with yellow with range of
0.93 to 1.P %, and very high in red regions ranging from 1.6 to 1.8%. The total dswmry low in

blue regions withmagnitudes varying from Ut to 33Jr, moderate in regions of yellv with values
ranging from 8Qr to 98Jr and very high in red regions ranging from 180 - 140Ur (Fig.

9d). Thorium is found to be most prevalent when the two surveys were compared.

The superposition of RS concentrations on the geological map revelead uranium Ioseotration
(blue colour) to range betwe&004 to 0.13%pm while moderate concentratiofyellow colour) and
high concentration (red colourare found in the range 00.45 to 0.620pm and 1.40 to 1.8 ppm
respectively(Fig. 10a). Thorium is very éw ranging from 0.33 to 0.8ppm on regions covered with
blue, moderate in regions with yellow oal ranging from 2.41 to 4 8pm but very high in regions
with redwith prevalent magnitude betwe®.31 to 9.4 ppniFig. 10b ) Potassium in the study area is
very low in regions with blue ranging from 0.067 to 0%6very moderate in regions witrellow
from 0.92 to 1.4 %but prevalently high in regions with red from 4.71 to %{Fig. 10c). The Tdal
counts is very low in regions with blue from 1.8 to 21 and moderate in regions with yellow
ranging from 8.11 to 11.0 Ur and very high in regions with red 19.10 to 2ZREidJr10d).
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Figure 9 : Radiornetric anomalous maps ofa) uranium (b}horium,(c) potassium andd) total count for
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(a) (b)

(c) (d)
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Figure 10: Radiometric anomalous maps ¢&) uranium (b) thorium (gotassium andd) total countfor TRS



