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ABSTRACT

Airborne magnetic and radiometry data sets over potential gold mineralisation associated with
mesothermal alteration zones in the western llesha schist belt, Southwestern Nigeria, were
interpreted. This was done to provide information on possible extent of geologic transforma-
tions that accompanied gold mineralisation in the area. Interpreted gamma spectrometric data
were successfully used in delineating zones of hydrothermal alteration associated with potas-
sium K enrichment as the target for gold deposits. The geological structural features that host
the ore deposits were identified as lineament represented by lithological contacts and faults/
fractures that were successfully exacted from the airborne magnetic data. The potassium
deviation (KD) map was computed to enhance the potassium signature of rocks in the area
of study. Thus, the KD map represents real potassium distribution across the study area
emanated from hydrothermal alteration where hydrothermalised zones were displayed by
high KD values. First vertical derivative (FVD) and total horizontal gradient (THG) maps were
used to delineate lineaments. These lineaments were connected using the frequency rose
diagram with two main lineament set,; major and minor lineaments observed. The 3D Euler
deconvolution (EUD) method was also applied on the THG map to locate and evaluate depths
to subsurface structures. The best 3D EUD solution for dykes and contacts modelled using the
Structural Index of zero (S.| = 0) was used to estimate the depth to these anomaly sources at
300 to 700 m in the study area. The EUD results also revealed several subsurface structures
which were hidden in the existing geological map of the study area. A prospective mineralisa-
tion map was produced from the synthesis of both magnetic lineaments and alteration zones
maps derived for the study area, showing the areas of probable high mineral resources. Strong
relationships were observed between the mapped hydrothermal altered zoneseologic struc-
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tures and superimpose known gold mining pits.

1. Introduction

The studied area is among the most important schist
belts in Nigeria. It has attracted a lot of interest due to
its significant mineral resources such as gold and sul-
phide. It has been surveyed and studied extensively by
several geoscientists for many decades in the context
of geological mapping, geochemistry, structural geol-
ogy and geophysical survey. Several authors have
revealed in their series of papers that the area is highly
mineralised Odeyemi 1993; Kayode, 2009; Onyedim
and Ocan, 2009; Ariyibi 2011; Oyinloye 2011;
Kolawole and Anifowose 2011; Adelusi, et al., 2013;
Akinlalu et al. 2018). The belt is believed to subsist
numerous occurrences of mesothermal minerals,
especially primary and alluvial gold deposits. These
minerals are primarily hosted in quartz veins, which
occur along different lithologies. These veins include
fine grained mica schists, amphibolite schists and dif-
ferent form of gneisses (Akande and Fakorede, 1988;

Ariyibi 2011; Oyinloye 2011). Geochemical analyses of
rocks hosting gold deposits revealed that Cu, Zn and
Pb enrich the altered rocks (Oyinloye 2011). In addi-
tion, the area is enriched with heavy rare earth ele-
ments such as chalcopyrite, sphalerite and galena
which reflect the presence of sulphide deposits
(Oyinloye 2011). The concentration of potassium
oxide (K,O) in biotite granite gneiss is evidence of
rich potassium (K) bearing rock forming silicates
(Ariyibi 2011). The geochemical data from the study
area also show elemental association of Fe-Mn, Pb-
Cr, and Cd-Zn (Elueze 1986).

In a bid to investigate mineralisation potentials of
the study area, previous geophysical research did not
target geophysical signatures of hydrothermal altera-
tion zones. Previous authors, Ako (1980), including
Folami and Ojo (1991), Folami (1992), Adelusi et al.
(2009), Adelusi, et al. (2013) Akinlalu et al. (2016) and
(Akinlalu et al. 2018), only utilised electrical and
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magnetic methods to delineate structures and their
implication on gold mineralisation. However, attempt
has not been made in studying the connection
between hydrothermal altered zones and existing
gold deposit within the study area. This article focused
on the influence of hydrothermal alteration on known
the mineralogical composition of western part of
Ilesha schist belt. The findings of this research pave
the way for the construction of mineral predictive
maps linking the lineament, chemical alteration and
known gold mineralisation. In order to achieve this,
the airborne geophysical dataset comprises magnetic
and radiometry.

Gold mineralisation occurrence in Ilesha schist belt
is associated with veins and dikes that serve as con-
duits for hydrothermal alterations and injections of
mineralising fluid. This enables the application of the
airborne magnetic method in delineating the geologic
structures. The airborne magnetic method has widely
been used in preliminary geological reconnaissance,
investigation of shallow and deep magnetic bodies.
(Korhonen 2005; Airo and Mertanen 2008; Aradjo
et al. 2014; Oskooi and Abedi 2015). Airborne radio-
metry provides important information about areas
with a great influence of hydrothermal alteration as
a result of distribution contents of the radioactive
elements K, eU and eTh in rocks (Minty 1997;
Tourliére et al. 2003; Ferreira et al. 2014; Ribeiro and
Mantovani 2016).

2. Geologic setting and mineral occurrence

The study area is located in Ilesha, southwestern part
of Nigeria (Figure 1), and covers a land expanse of 600
square kilometres (20 x 30) Km?* The study area
covers longitude 4° 37 E to 4° 55 E and latitude 7°
30° N to 7° 41 N. It lies primarily within the Ilesha
Schist Belt (Ajibade 1982; Odeyemi 1993; Okonkwo
et al. 2014; Adeoti and Okonkwo 2017) of the crystal-
line Basement Complex, Southwestern Nigeria. The
lithological units include the migmatite gneiss com-
plex of the surficial Quaternary which is the oldest
rock type, quartz schist, quartzite, amphibolite schist,
granite gneiss (biotite-hornblende-gneiss and biotite-
hornblende-granite), amphibolite (the youngest rock
type of the study area) (Figure 2) and alluvial deposit
(Burke et al. 1976). The gneissic complex is made up of
undifferentiated paragneisses and orthogneisses
(Oyinloye 2011). The orthogneisses are usually located
below the quartzite schist and are associated with
circular/rounded tops, which are very poor in vegeta-
tion and underlain topographic highs (Oyinloye
2007). Different degrees of metamorphosis have
taken place within the orthogneisses (Rahaman and
Ocan 1978; Oyinloye 2004a, 2006b, 2007). The orthog-
neisses are interconnected by quartz-feldspar pegma-
toids of various proportions, and the foliation varies

between weak and medium intensities (Ajibade and
Fitches 1988). The texture and nature of the orthog-
neisses is granitic (Obaje 2009), and the undifferen-
tiated gneisses are located at the lower base of steep
valleys, often found between quartzite ridges
(Okonkwo et al. 2014). Structurally, the study area
comprises fractures,

joints, regional and minor faults. These structures
trend predominantly in the NE-SW direction. This
trend is the result of Pan African Orogeny involving
collision between the West African Craton and the
Pan African mobile terrain (Ajibade 1982).

Fracturing, shearing and alteration are the regional
and local controls of gold mineralisation in the study
area, exceptionally made up of a system of transcur-
rent and subsidiary faults, and other structures with
associated Pan African age (Ho and Groves 1987).
This regional fault system has been proven to be
a characteristic of mesothermal gold deposit world-
wide (McCurry 1976; Matheis and Caen-Vachette
1983; Kuster 1987; Matheis, 1990; Maurin and
Lancelot 1990; Ekwueme and Matheis 1995). Gold
mineralisation as blebs, flakes and native grains occurs
together with pyrite (Oyinloye 2002b) in hydrother-
mal alteration zones, fractures, joints and minor faults.
The gold mineralisation spatial relationship with
trans-crustal lineaments is a probable implication
that the gold deposits are related to convergent margin
tectonics (Murat 1972; McCurry and And. Wright
1972; McDonald 1986). These mineralised lodes are
made up of silicified fine-grained foliated biotite gneiss
typically invaded by both discordant and concordant
pegmatitic quartz-feldspar veins (Ajibade 1979, 1982;
Odeyemi 1993; Anifowose and Borode 2007; Ariyibi
2011 ; Oyinloye 2011; Ademeso et al. 2013; Okonkwo
et al. 2014; Adeoti and Okonkwo 2017; Akinlalu et al.
2018). The connections of the lineaments with mag-
matic bodies’ couple with their extensive length (less
than 100 km) suggest that they are trans-crustal struc-
tures extending into the lower crust and mantle
(Maurin and Lancelot 1990). These have generated
a single extended zone of gold mineralisation hosted
by a shear zone now represented by chlorite and
calcite alteration, in addition with quartz veining and
pyrite formation. Observation from cursory examina-
tion suggests that most gold-associated sulphides in
the study area do not contain pyrrhotite, which
according to Burke et al. (1976), these could be as
a result of the late episode of mineralisation or remo-
bilisation of sulphide. Gold mineralisation is visible
both in the altered wall rock of biotite granite gneiss
and quartz-feldspar veins (Elueze 1986; Oyinloye
2011) within the area. Elueze (1986) reported that
native gold occurs alongside with a silver-gold tell-
uride called petzite within the quartz veins and pyrite.
The native gold blebs have a size of about 10 microns
(Segilola Technical report 2016). The mineralised zone
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Figure 1. Base map of the study area (Insets; map of Nigeria and Osun State, modified after FSN (Federal Survey of Nigeria) 1964).

in the study area forms essentially a single elongate
body varying between 2 m and 20 m thick, 2 km in
strike and 70 to 200 m in depth (Segilola Technical
report 2016).

3. Material and methods

Geophysical data employed include airborne magnetic
and radiometry. Aeromagnetic data in excel format
acquired through 7 Cessna Caravan fixed-wing air-
crafts equipped with 3x Scintrex CS3 Caesium
Vapour magnetometer and Flux-Adjusting Surface
Data Assimilation System for data acquisition and
magnetic counter, respectively, were provided by
Nigerian Geological Survey Agency (NGSA). Also,
a high-resolution airborne radiometric data were

gotten from the Nigerian Geological Survey Agency
(NGSA). It was acquired using 512-channels gamma-
ray spectrometers (Nal “T1” crystal size of 2" x 2")
attached to fixed-wing aircraft.

The acquisition of airborne magnetic data was per-
formed and processed by Fugro Airborne surveys in
2009. The data were recorded along the 500-m line
spacing along the NW-SE direction and a tie line
spacing of 5000 m in the NE-SW direction. The aero-
magnetic data were later produced as a total magnetic
intensity (TMI) map in a grid cell size of the 5000 m
interval using Geosoft (Oasis Montaj™) version 6.4.2
(HJ) software. Enhancement of the TMI involved
of unwanted high-amplitude short-
wavelength features using non-linear filtering. To
enhance aeromagnetic anomalies and highlight more

removal
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Figure 2. Map showing the geology of the study area (modified after Odeyemi 1993).

useful information, enhancement techniques such as
reduction to equator (Rajagopalan 2003; Ndousa-
Mbarga et al. 2012), first vertical derivation
(Nabighian 1972, 1974; Miller and Singh 1994;
Verduzco et al. 2004; Wijns et al. 2005; Cooper and
Cowan 2006), total horizontal gradient (THG)
(Cordell and Gruch 1985) and 3-D Euler deconvolu-
tion (Thompson 1982: Reid et al. 1990; Roest et al.
1992) play an important role in amplifying the linea-
ment and structural complexity and estimate the
depth and location of magnetic sources.

Application of RTE filter was based on the fact
that the study area is situated in a low latitude region
(between latitude 7° 30 — 8° 00’ N), which allows the
observed magnetic anomalies to be placed directly
over the magnetic source bodies (Gilbert and

Geldano 1985). The FVD filter enhances higher fre-
quency resulting from shallow magnetic bodies and
has the effect of removing regional trends. The FVD
is useful in identifying closely spaced magnetic
bodies by providing better resolution of magnetic
lineament. The total horizontal gradient was gener-
ated in order to identify locations of near-vertical
lithologic changes of contrasting magnetic suscept-
ibility and also facilitate the locations of magnetic
bodies in reference to depth. The Euler deconvolu-
tion of the aeromagnetic field data was carried out to
determine the locations and depths of the magnetic
bodies and other geologic sources in the area, using
the optimum structural index of 0 for the structural
features in the area. The structural features, airborne
magnetic lineaments and their different alignments



in the study area were deduced from the first vertical
derivative and 3-D Euler deconvolution maps. These
were built into ArcGIS software to generate the com-
posite aeromagnetic lineament map of the study area.
The map showing the relationship between the struc-
tural features and the hydrothermal zones in the area
was generated.

The acquisition of airborne radiometry data and its
processing into grids (5000 m cell size) was carried out
by Fugro Airborne surveys. The Geosoft software was
further used to process radioactive distribution of the
primary radioelements. Studies have shown that
strong potassium anomalies are related to hydrother-
mal alteration which is potential mineralisation zones
(Galbraith and Saunders 1983; Hoover and Pierce
1990; Dickson and Scott 1997). The R-G-B band
ratios, colour space and interactive contrast stretching
of single bands were applied for identification and
characterisation of radiometric signatures related to
mineralisation, trends of structures and pattern of
geologic units. In some instance, lithology can obscure
recognisable radioelement signatures, most especially
potassium enrichment, thus to effectively locate the
areas of chemical alteration associated with potassium
enrichment requires further analysis. This is necessary
because the potassium signature is hampered by the
similarity of signatures of different rocks type (Gunn
et al. 1997; Barbuena et al. 2013). Potassium deviation
(KD)was derived to correct the anomaly and amplify
potassic alteration zones, resulting in genuine potas-
sium enrichment by filtering off unwanted signature.
This method was introduced by Saunders et al. (1987)
and proposes that thorium values are used as a guide
to subject lithologic under control in order to define
genuine potassium values. Thorium normalisation of
the data will cancel the contributions of lithology and
other environment factors, including all undesired
variables, on potassium concentrations. Thorium
being used as a normaliser is due to its characteristics
tendency of geochemically inactiveness (Adams and
Gasparini 1970). To highlight the genuine potassium
value (Kv) with respect to thorium concentration, (De
Quadros et al. 2003) Eq. 1 was utilised in generating
the potassium deviation map using Oasis Montaj™
software,

Kv:KMapAveThmapavex ThMap, ( 1 )

where K, is the ideal potassium value, K is the potas-
sium concentration and Th is the thorium
concentration.

Potassium Deviations (KD) anomalies of genuine
values from ideal values are obtained by equation (2),

KD = K — KK, (2)

This represents the potassium distribution and con-
centration resulting from hydrothermal alteration.
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4. Results and discussion

4.1. Total magnetic intensity map of the study
area

Figure 3 shows the total magnetic intensity map (TMI)
of the study area; it provides useful and important
information for the delineation of important struc-
tural architecture of the subsurface. It emphasises
that the intensity and the wavelengths of local anoma-
lies shows a magnetic intensity range of —322nT to
500nT, suggesting contrasting rock types in the base-
ment of the study area. The

TMI is characterised by relative high magnetic
intensity values (1.9 nT and 500 nT) which coincides
with amphibolite schist and amphibolite on the sur-
face geological map. The relatively low magnetic
intensity values (-1.9 nT and —322 nT) are prominent
on amphibiolite, granite gneiss, migmatite gneiss com-
plex, quartz schist and quartzite.

4.2. Reduction-to-equator of magnetic anomaly

The output of the Total Magnetic Intensity map of the
study area, which was reduced to the equator, is pre-
sented in Figure 4. Figure 4 is similar to the Total
Magnetic Intensity (TMI) anomaly map of the study
area because of the low magnetic angle of inclination
(< 15°) in the study area. In a low magnetic latitude
regions around the equator where the study area is
situated, positive magnetic intensity values in pink
colours and negative magnetic intensity values in
blue colours of amplitude magnetic anomalies due to
magnetic effects of different lithologies and geologic
materials correspond to low and high magnetic sus-
ceptibilities, respectively (Thomas and Harris 2009).
Consequently, negative magnetic intensity values are
due to the magnetic anomalous body of high magnetic
contents material, while positive magnetic intensity
values attribute to weak magnetic material which
could be geologic structures. The western part of
Figure 4 comprises magnetic high characterised by
amphibolite schist and quartz, schist while the eastern
section is distinctive of magnetic low. The magnetic
low are characteristic of granite gneiss, migmatite
gneiss complex and quartzite rocks in the study area.
These weakly magnetised rocks are related to meta-
morphosed and highly weathered migmatite rocks,
which are mainly gneisses. Minimum correlation is
observed between Figure 4 and geology map of the
study area. This low correlation might be as a result of
magnetic susceptibilities contrast of the underlying
rocks, extending across the edges into another due to
intense weathering and transportations of minerals
across the entire area. This shows that the mesother-
mal gold deposits within the study area are structurally
controlled, and their occurrence is not limited to
a particular rock types. Fracture, fault and stretched
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shear zones, which play an important role as a conduit
for mineralising fluid, can be expressed as linear nega-
tive anomalies on RTE map (between —1.2 nT and -
417 nT). Also, according to Airo (1997), faults within

the study area may also be identified as steep gradients
linear belt. The imprint of these magnetic fabrics is
observed on quartz schist, quartzite, granite gneiss and
amphibolite on the surface geologic map. Faults with



magnetic low are as a result of depleting magnetic
susceptibility due to oxidation of magnetite to haema-
tite, along the axis of immense rise in permeability for
groundwater flow. However, negative anomalies/mag-
netic low do not really indicate the presence of non-
magnetic mineral. In a situation whereby remnant
magnetisation is absent, high-low pairing implies the
dipolar nature of induced magnetisation. Magnetic
high is produced by the pole nearer the surface,
while the deeper pole on the hand produces magnetic
low (Thomas and Harris 2009). It was also observed
from Figure 4, a regional lineament trend that runs
diagonally from NE-SW. This is called Ifewara faults
in the western part of Ilesha schist belt which form
part of the structure dividing Ilesha schist belt into
two. This is also observed on the geologic map of the
study area.

4.3. First vertical derivative (FVD) map

Figure 5 shows a first vertical derivative map of the
study area. From comparison of Figure 5 with
Figure 4, structural features such as faults, fractures
and folds, not visible in Figure 4, are well pronounced
on Figure 5. It reflects clearly enhancement of struc-
tural features that probably serve as a major pathway
for hydrothermal activity in the study area.
Observation on Figure 5 revealed two types of linea-
ments. These lineaments can be classified as (1) major
lineaments trending in the NE-SW direction and (2)
minor lineaments trending in NW-SE, NNE-SSW and
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E-W directions. These lineaments are associated with
faults, fractures, dykes, joints and veins. Gold miner-
alisation within this area could be as a result of the
identified geological structures, which are possible
sources for trapping and migration of mineralising
fluid, through the concealed conduits within the
earth. NNE - SSW striking lineament could represent
zones of recognised quartz and pegmatite veins (De
Swart 1953). The lineament has a maximum magnetic
amplitude of —0.041369 nT/m sqr and a minimum of
—-1.578481 nT/m sqr, while the NE-SW direction
represents the various tectonic episodes associated
with western part of Ilesha schist belt.

4.4. Total horizontal gradient (THG)

The aim of the computation of the total horizontal
gradient THG is to identify locations of near-vertical
lithologic changes of varying magnetic susceptibility.
Information on the magnetic field variation along the
two orthogonal axes (horizontal and vertical) comple-
tely defining the anomalies is well amplified in the
THG map. Consequently, structural features and
boundaries of causative sources can be enhanced.
Figure 6 shows the THG map of the study area in
which prominent structurally trends NE-SW, NW-
SE, and W-E directions were observed. Keating and
Pilkington (2004) emphasised the importance of THG
filter in mapping edges of magnetised bodies and thus
tends to accentuate shallow anomalies. The map
shows gradients ranging from 0.000076 to 1.671164
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Figure.7. 3-D Euler Structural Index (SI = 0) showing interpreted structural features and their depths.



nT/m. Zones which showed peaks values on the THG
map can be diagnostic of geologic structures, which
provide conduit for hydrothermal alterations in the
investigated area. This observation suggests
a structurally controlled mineralisation within the
area of study. The observed peaks are represented by
H1 - H5 in Figure 6.

4.5. Depth estimate using 3-D Euler
deconvolution

The locations and depths of magnetic anomaly
sources and other geologic sources were determined
using 3-D Euler Deconvolution (EUD) by setting an
appropriate Structural Index of the source body.
Trend characteristics of magnetic lineaments were
highlighted using the 3-D EUD. The process was car-
ried out using structural indices (SI) of 0 (Figure 7).
Structural index is a criterion that gives detailed geo-
metric information of magnetic causative bodies.
Figure 7 reveals a characteristic cluster of diagnostic
structural bodies (fractures/faults) trending predomi-
nantly in the NE-SW, while the depth range is from
300-700 m.

4.6. Composite aeromagnetic lineament map

Figure 8 shows a composite aeromagnetic lineament
which was derived from FVD, THG and EUD using
structural index (SI = 0) maps. Figure 8 has been
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scrutinised and correlated using the frequency rose
diagram (azimuth-frequency) to produce Figure 9.
Two main closely related lineament trends were
observed in Figure 6. This relation resulted from tec-
tonic activities giving rise to fractures, faults and dyke
intrusion with the major trends in the NE-SW and
E-W and minor trend in NW-SE.

4.7. Composite aeromagnetic lineament density
map

Figure 10 shows an aeromagnetic lineament density
map of the study area. The high-density area with
Green and Red (Figure 10) reveals the potential path-
way for hydrothermal alteration fluids, therefore, sug-
gesting that structures are main control of the
mineralisation in the area. The high lineament density
is very prominent around granite gneiss, quartz schist
and amphibolite schist. With these lineaments con-
centration in the area (Figure 10), high hydrothermal
alteration is possible.

4.8. Potassium concentration

Analysis of potassium concentration was carried out,
aiming to identify the pattern of deposition of
mesothermal gold with respect to the host rocks.
Mineralising hydrothermal solutions is generally
enriched by the potassium element during invasion
of host rocks and the most reliable guide for
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Figure 8. Integrated aeromagnetic lineament map of the study area.
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Figure 9. Rose (Azimuth-frequency) diagram of aeromagnetic lineament orientations.

mesothermal gold deposits exploration (Hoover and
Pierce 1990). This method was employed to isolate
hydrothermalised zones pertinent to known gold
mineralisation within the area. Areas with potassium
(K) high were interpreted as alteration zones.
Potassium highs are recognised in the potassium
concentration map (Figure 11). These potential
highs are delineated within the East central and
South-Eastern part of the investigated area and
found to tally with amphibolites,

granite, gneiss and quartzite distinguishable by the
elongated high anomalous zone (between 1.1184%
and 4.4530%). Hence, the weak K signature
(0.3475% — 0.1737%) is observed in the area occupied
by quartzite schist, amphibolites schist and migmatite
gneiss complex, except some locations with
a moderate K concentration. High K anomalies
denoted by H1-H5 were interpreted as hydrothermal
alteration zones responsible for gold mineralisation in
the study area. Good correlation is observed on high
K signature values H1-H5 and the high total horizon-
tal gradient denoted by H1-H5 on the total THG map,
suggesting a perfect connection between structural
features and hydrothermal alteration zones.
Alteration is immense around H4, which provides an
exact match with regional lineament anomaly on the
integrated aeromagnetic lineament map (Figure 8)
and consistent with the regional fault zone on geology
map (Figure 2). This is an evidence of mesothermal
gold deposits which are generally found to be asso-
ciated with regional lineaments (Figures 8 and 11).

4.9. Potassium deviation (KD)

The potassium deviation KD map (Figure 12) empha-
sises some important targets for mineral exploration
in the study area. It filters off unwanted signals caused
by weathering and lithologies culminated into signa-
tures similarity on the potassium concentration map-
vand thus accentuates alteration zones. Anomalies
represented by H1-H5 on the KD map are true repre-
sentative of hydrothermal alteration zones devoid of
aforementioned factors that have signature similarity
with potassium enrichment. The KD map shows
a good correlation with the potassium map (Figures.
11 and 12). Zones with

high potassium value (Figure 11) were in agreement
with the high KD value except that the western part of
the potassium map with moderate to low concentra-
tions (H1 and H2) is well enhanced on the KD map.

4.10. Relationship between magnetic lineaments
and alteration zones

Hydrothermal alteration zones in the study area
are pronounced and more concentrated around
the geological structures (shear zones and frac-
tures) as well as boundaries between different
lithological units. The alteration zones are more
pronounced by correlation between potassium
and KD maps. The interpreted airborne magnetic
and radiometric data sets were integrated to cre-
ate geologic structure and alteration zones
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Figure 10. Composite aeromagnetic lineament density map.

correlation. The map showing the correlation was
generated and is presented in Figure 13. Figure 13
was used to delineate areas that are considered to
be more favourable for mineralisation in the
investigated area. Magnetic low as observed on
the RTE map, K high and KD anomalous high
all define hydrothermally altered zones along sev-
eral lithologies and their boundaries. These were
carefully taken into account in generation of the
relationship between magnetic lineament and
alteration zones.

Figure 13 was validated by posting the existing gold
mining pits on the map and is presented in Figure 14.
From Figure 14, the region of high possibility of
mineralisation are found to occupy the southern,

middle and western parts of the study area. These are
the regions where there is good correlation between
the known mineralisation sites and the alteration
zones. Therefore, this analysis showed that the struc-
turally controlled mineralogical components in the
study area adjudged the presence of hydrothermal
alteration zones significantly associated with potas-
sium enrichment.

5. Conclusions

Spatial relationships between alteration zones and
mesothermal gold mineralisation were mapped using
airborne geophysical datasets comprising magnetic
and radiometry methods. The structural presentations
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Figure 11. Potassium concentration map of the study area.
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Figure 12. Potassium deviation map for hydrothermal zones delineation.
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from the enhanced aeromagnetic data indicate shear
zone, faults and fracture as magnetic anomalies that
predominantly trend NW-SE and NE-SW directions.
Airborne radiometry data processing reveals areas of
alteration zones associated with potassium enrich-
ment. These alteration zones were enhanced with the
potassium deviation algorithm to give the real value of
potassium concentration. Integration of the mapped
lineaments and alteration zones delineated assisted in
isolating/mapping areas of probable mineral deposit
and subsequently produced the mineralisation predic-
tive map of the study area. Verification of the predic-
tive map was done using known existing gold mining
pits sites present in the western part of Ilesha schist
belt, southwestern part of Nigeria.
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