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ABSTRACT 

 The Petrology, Geochemistry and mineralogy of the Precambrian rocks around Ikere-Ekiti, southwestern 

Nigeria was carried out with the aim of assessing the mineral potentials of the rocks. The method of study includes field 

examination of the rocks, petrographic (thin section) studies, geochemical analysis of the rocks for its major, trace and 

rare earth elements and statistical evaluation of the geochemical data using Microsoft windows 10 with the objective of 

providing baseline geochemical information about the type of minerals and nature of mineralization in the studied area. 

A total of twenty six (26) rock samples were collected from different localities within the study area, while ten (10) fresh 

samples were selected and prepared for thin section studies using standard procedures while geochemical analysis was 

carried out on the rocks using Inductively Coupled Plasma Mass Spectrometry (ICP-MS) technique. The result of field 

examination revealed the prominence of three main lithologic units in the study area namely- porphyritic-granites, 

charnockites and medium-grained migmatites all occupying strategic positions with well-delineated boundaries. 

Petrography revealed the dominance of quartz and feldspars (plagioclase, microcline and orthoclase), mymakite and 

biotite with significant amount of heavy minerals such as zircon, tantalite, tourmaline, hematite and topaz and opaque 

minerals such as cassiterite, chalcopyrite, sulphide and pyrrhotite. Geochemical and statistical results indicated high 

concentration of some major oxides such as SiO2 (73.41-49.15%) and Al2O3 (15.73% - 14.70) respectively. The result 

also indicated high concentration of the following trace elements such as Ba (1591ppm), Mn (1252ppm), Ce (248ppm) 

and Sr (608ppm) respectively. Statistical evaluation of the raw geochemical data also revealed the preponderance of Cu, 

Pb, Zn, Ni, Co and Mn as anomalies in the rocks. The geochemical and ternary plots all confirmed the igneous origin of 

the rocks while the ternary plots for the rocks in the study area revealed trends comparable to those typical of calc-

alkaline plutonic suites. 
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INTRODUCTION 

 Ikere-Ekiti is dominated by crystalline rocks which form part of the Basement complex of south western 

Nigeria, and covers about half of the land mass of the entire Nigerian landscape. The Nigeria basement complex 

forms part of the Pan-African mobile belt and lies between the West-African and Congo Cratons and South of the 

Tourareg Shield. The rock sequence in this area according to Olanrewaju 1981; are mainly granites, charnockites 

and medium-grained migmatites. These rocks bear imprints of the Proterozoic Pan-African orogeny (600±150 Ma) 

which obliterated the earlier structures on the basement rocks. Different geoscientists have carried out research in 

the study area and environs such as geochemical dispersion of gold in stream sediments in Paleoproterozoic Nyong 

series, southern Cameroon was also undertaken by Mubfu and Nforba (2014) in an attempt to explore for gold using  
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stream sediments collected in the Ngo Vayang area of southern Cameroon, the study revealed that the Au-Hf element 

association from the R-mode factor analysis indicated gold mineralization while U-Th-Pb-W, Nb-Ta-Co-V, Au-Hf-Cu 

associations reflected lithologic controls. Akintola et al., (2013) carried out the petrography and stream sediment 

geochemistry of Ede and its environs in order to identify the rock units with their mineralogical appraisal and to determine 

the concentration and distribution of major and trace elements in the stream sediments with a view to elucidate the mineral 

potentials of the study area. Emmanuel et al., (2011) carried out geochemical investigation of the southern part of Ilesha 

with the aim of clarifying the potential source of mineralization in the area. Geologic mapping of the area revealed that the 

area is made up of different lithologies such as undifferenciated schists, gneisses and migmatites with pegmatites, schists 

and epidiorite complex, quartzite and quartz schist. Sixty-one soil samples were collected and analyzed for elements such 

as Pb, Fe, Ni, Cd, Cr, Cu, Zn and Mn, using multivariate analysis to obtain the coefficient of principal components. The 

elemental association ratio revealed high metallic concentrations which led to the mineralization trend in southern Ilesa. 

Okunlola and Okorojafor (2009), studied the geochemical and petrogenetic features of the schistose rocks of the Okemesi 

fold belt, and revealed that the metasedimentary assemblages which form the inner portion of the Okemesiantiform are 

continental post Archeansupracrustals. Some work has also been done in terms of structural mapping of the area. 

Olanrewaju (2006) discovered that the charnockitic rocks of Akure constitute one of the petrologic units of the 

Precambrian basement complex of Southwest Nigeria. The petrographic studies of the charnockites revealed major 

minerals such as hornblende, plagioclase, hypersthene, biotite, quartz, muscovite while zircon is accessory. Oyinloye and 

Obasi (2006), revealed that the porphyritic older granite and the coarse grained charnockitic occur in very close association 

in the field. They observed that Aluminium-total iron-magnesium (AFM) plot for these rocks indicated that they were calc-

alkaline in nature and were formed in a subduction related tectonic setting. They also observed that the mixed magma from 

which these rocks were derived and formed are in a back arc tectonic setting where an ocean slab subducted into the mantle 

leading to the generation of magma which intruded into the earlier formed rocks. The charnockites and older granites were 

the end products of the differentiation of such magma and the charnockites are of felsic composition. Olarewaju(1988) also 

worked on the geochemistry of charnockites and granitic rocks of the basement complex around Ikere-Ekiti and Akure, 

southwestern Nigeria. He observed that the greenish coloration of the charnockites are results of the bulk composition of 

the feldspar pre sent in the rock while the light grey colour of the granitic rocks is as a result of the high composition of 

felsic minerals (quartz and feldspar). However, this research is aimed at appraising the mineral potentials in the 

Precambrian rocks at Ikere and environs using geochemical methods, and to determine the petrogenesis of the rocks. 

Location and Accessibility of the Study Area 

 Ikere-Ekiti is located within Ikere-Ekiti Local Government area in the southern part of Ado-Ekiti, Ekiti state 

(Figure 1). The study area is located on latitudes 7o 30’N – 7o35’ N and longitudes 5o10’ E – 5o15’ E respectively, covering 

a total area of 346.5km2. It is accessible by motorable roads and footpaths. 

Topography and Drainage 

 The topography of the study area is rugged with undulating hills. The area is defined by extensive hills which 

surrounded the town. Majority of the rocks are as high as 250m above mean sea level which has been subjected to several 

episode of deformation during Pan – African Orogeny. However, the actions of erosion and weathering resulted in the 

present topography. Olosunta and Oroole “Baba-Oke” are the two prominent hills in the study area, which are of granitic 

origin. They are topographically significant in the following respect viz: (i) They break the monopoly of the smooth terrain 
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which has been said had Precambrian origin. (Olanrewaju, 1981). (ii) Due to mountain building forces as a result of 

tectonics, both Olosunta and Oroole also form cols, saddles, passes, valleys and gaps. (iii) The outcrops can serve as tourist 

attraction to visitors. (iv) The south and eastern facing slopes of these two rocks are thickly wooded, thus preventing 

further weathering and erosion of the surfaces (v). They also add to ground water resources of the area. Most of the rivers 

flow in N-S direction and the major river in the study area is river Osun which is in the south eastern part of the town along 

Akure road while other rivers are Omi Audu, Omi Olosunta and river Ogbese respectively. The drainage pattern in the area 

is the trellis type (Figure 2). The trellis pattern developed in areas where differential resistance to erosion occurs due to 

folding and uplift. Most drainage patterns are majorly influenced by lithological factors, structural factors and 

mineralogical composition of rock types. 

Regional Geologic Setting 

 The basement complex is one of the three major litho-petrological components that make up the geology of 

Nigeria (Figure 3). The basement rocks are believed to have evolved as a result of at least four major orogenic cycles of 

deformation, metamorphism and re-mobilization corresponding to the Liberian (2700Ma), Eburnean (25000Ma), Kiberian 

(1100Ma) and lastly, the Pan-African Orogeny (650Ma). The three first cycles were characterized by intense deformation 

and isoclinal folding accompanied by regional metamorphism, which was further followed by extensive migmatization, 

granitisation, and gneissification which produced syntectonic granites and homogenous gneisses (Abaa, 1983). Late 

tectonic emplacement of granites and granitoids are associated with contact metamorphism which accompanied end stages 

of the last deformation. The end of the orogeny was marked by faulting and fracturing (Ganduet al., (1986).Rahaman 

(1976, 1988) classified the basement complex of southwestern Nigeria into six major group of rocks. They are; migmatite-

gneiss-quartzite complex, schist belts, charnockitic, gabbroic and dioritic rocks, older granitoids, metamorphosed calc-

alkaline volcanic and hypabyssal rocks, unmetamorphosed dolerite, basic and syenite dykes. 

 

Figure 1: Map of Ekiti State Showing the Study Area 
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Geology of the Study Area 

 Ikere-Ekiti and its environs are dominated by crystalline rocks which consist mainly of migmatite-gneiss-quartzite 

complex, older granites, charnockites and fine to medium grained granites. In the study area, there is a close association 

between the charnockitic rocks and non-charnockitic granitic rocks due to their field relationships as documented in the 

basement complex rocks of Nigeria. The various rock units are discussed below; 

Migmatite-Gneiss-Quartzite Complex 

 This is the oldest rock type in the study area. It is found in Olukere compound, Odo-oja, Ise road, Temidire-Afao 

and Oke-ikere, all in Ikere-Ekiti. It is widespread and appears to exhibit undifferentiated pattern within the area and 

characterized mostly by alternating light and dark colored bands. The mafic bands of the rocks consist of hornblende or 

biotite while quartz and plagioclase feldspar constitutes large percentage of the minerals in the felsic bands. In terms of 

mineral assemblages, quartz is the dominating mineral while others such as biotite and feldspar are also making up an 

integral part. The texture is fine to medium grained. Also, the rock had undergone different orogenic cycles, thereby 

causing large scale deformations of both macro and micro structures, such as joints, dykes and foliations thereby affecting 

their initial orientations. 

Porphyritic Granites 

 Porphyritic granites have the same chemistry and mineralogy as ordinary granites, but differ in the size range of 

its crystals. Porphyritic granites have mixtures of large and small crystals but all crystals are still of fairly decent size. This 

lithology can be found in Ado-Ikere road, Ikere-Ise road, Temidire-Afao quarters in Ikere-Ekiti. Pophyritic granite 

typically consists of microcline phenocrysts (pinkish). The groundmass is typically quartz (grayish), potassic feldspar 

(whitish) and ± amphibole and biotite (black). It is formed as a result of solidification of hot molten rock (magma) beneath 

the earth’s crust. It is of intrusive origin emplaced during the Pan-African Orogeny (600 +/- 200 Ma). Texturally, it is 

porphyritic, and mineralogically, it composes of K-feldspar and quartz, Na-plagioclase, biotite and hornblende. The 

chemical composition is felsic. The structures on it include; joints, dykes, fractures, veinlets, and quartz veins. 

 

Figure 2: Drainage and Interconnectivity Map of the Study Area 
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     (Source: http:/www.Science pub.net/nature) 

Figure 3: Map of Nigeria Showing the Basement Complex 

Charnockites 

 The charnockite is a prominent outcrop in the study area and are found in Apata hills close to Ikere forest reserve, 

Ikere-Akure road, Oke-ikere, Araromi and Ise road .The charnockitic rocks in the study area occur as low-lying outcrops in 

form of smooth elongated rounded boulders. They are generally light colored, exhibits porphyritic texture and fairly 

weathered. Available geochemical, isotopic and structural data show that the charnockites are of magmatic origin, the 

original magma which is probably andesitic in composition and mantle-derived underwent varying degrees of fractional 

crystallization and based on field evidences he suggested the age to be Pan-African. The charnockites are less resistance to 

weathering and the color of the coarse grained variety is dark-green and greyish white. The rock consists of quartz, biotite, 

plagioclase and potash feldspars. Ikere charnockites are classified into three different groups on the field, based on their 

textural characteristics. They include (1) coarse-grained (ii) massive fine- grained and (iii)gneissic fine-grained. The coarse 

grained variety of charnockitic rock is found at Ikere-Ado road in Ikere-Ekiti. This type of texture is due to the large 

crystals of microcline and also suggests that the magma cooled at a greater depth than presently observed. The massive 

fine-grained variety located at Ikere-Akure road in Ikere-Ekiti shows the presences of strong foliation due to stains of 

potash feldspar to the surrounding rock.On the other hand, the fine–grained charnockites are believed to have cooled closer 

to the surface giving the crystals less time to segregate. These lithologic units were compiled to produce the geological 

map of the study area (Figure 4). 

Method of Study 

 The geologic field mapping was carried out by acquiring the topographical map of the study area at a scale of 

1:50,000.The method employed is grid controlled mapping. Samples were taken at a density of one sample per 4km2. 

Twenty-six (26) rock samples were collected from various localities in the studied area, while ten (10) rock samples were 

carefully selected from the bulk samples and prepared for thin section studies using standard procedures. The samples were 

later labeled to avoid mix up, and the accurate geographical positions of the outcrops were taken with the Global 

positioning systems (GPS). The labeled rock samples were taken to Petroc Laboratories, 2, Shasha road, Ibadan where they 

were pulverized using the jaw crusher and milling machine until it became very fine. The fine samples were then totally 
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digested using the standard procedures of total digestion namely Hydrochloric acid, Nitric acid and Hydrofluoric acid 

respectively (HCl, HNO3 and HF). The digested samples were put in containers properly labeled and sent to ACME 

Laboratories, East Vancouver, Canada where they were analyzed using Multi-collector High resolution Inductively 

coupled Plasma Mass spectrometer (MC-ICPMS) for the determination of the major and trace and rare earth elements. 

 

Figure 4: Geologic and Cross-Sectional Map of the Study Area 

RESULTS 

Table 1: Field Data 
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Table 2: Major Oxides in the Rocks (%) 

C 

Table 3: Trace and Rare-Earth Elements in the Rocks (ppm)) 

Sasa Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 

Sample 
6 

Sample 
7 

Sample 
8 

Sample 
9 

Sample 
10 

Ag 0 0 0.1 0 0 0 0 0 0 0 
Ba 1121 581 1353 1591 1143 1356 1246 1492 1219 1467 
Be 4 1 3 4 2 2 2 2 3 2 
Bi 0 0 0 0 0 0 0 0 0 0 
Ce 215 3 176 181 132 182 214 159 221 248 
Cr 18 2 10 167 22 43 50 8 6 9 
Cu 20.5 2.9 14.6 21.3 28.8 31.4 37.9 12.4 10.5 14.5 
Sn 0 0 0 0.10 0.08 0.09 0.13 0.10 0.05 0.18 
Mg 1.41 0.01 0.85 1.26 2.34 2.39 2.73 0.64 0.64 0.76 
Mo 1.6 0 0.6 1.1 1.6 1.6 2.4 0.8 0.8 0.8 
Au 0 0 0 0 0 0 0 0 0 0 
As 0 1 0 2 1 2 1 1 2 2 
Co 24.8 0.2 14.5 23.6 37.4 37.2 40.8 11.0 10.8 12.7 
Mn 852 14 607 879 1120 1252 1090 693 711 578 
U 1.5 8.9 1.3 1.6 0.4 0.4 1.3 1.4 1.5 2 .9 
Th 23.5 83.3 14.0 14.5 3.1 4.1 5.1 14.5 21.2 23.8 
Sr 419 195 312 489 510 608 535 315 319 318 
Cd 0 0 0.1 0.2 0 0.2 0.1 0 0 0 
Sb 0 0 0 0 0 0 0 0 0 0 
V 1.18 0 70 125 173 195 223 47 48 67 
La 104.2 3.7 82.2 87.2 63.5 94.4 105.7 76.7 109.8 `123.2 
Sc 14 0 12 16 16 19 24 9 10 10 
Li 21.2 8.5 23.8 13.6 23.3 19.3 20.9 17.0 18.7 21.2 
Rb 84.5 142.1 121.8 65.1 56.6 90.5 120.0 143.1 120.2 128.3 
Hf 0.9 0.9 1.0 0.9 0.5 0.5 0.5 1.0 0.9 1.3 
Zr 18.4 21.4 23.4 23.2 26.6 29.7 9.6 12.1 39.7 28.5 
Sn 2.7 0.2 1.4 2.9 1.9 2.4 1.2 1.3 1.6 1.8 
Y 36.2 1.6 39.1 35.5 28.6 33.7 44.9 33.0 33.2 41.8 
Ta 1.8 0 2.0 1.9 1.5 2.0 1.4 2.1 2.0 2.2 
Nb 37.0 0.2 39.3 33.2 29.7 37.3 28.2 40.6 38.6 40.0 
W 0.4 0.1 0.5 0.7 0.3 0.4 0.5 0.3 0.4 1.0 
Re 0 0 0 0 0 0 0 0 0 0 
Se 0 0 0 1 1 1 1 0 0 0 
Te 0.5 0 0 0 0 0.5 0 0 0 0 
Ti 0.6 0.9 0.7 0.5 0.5 0 0 0.8 0.8 0.8 
Pb 18.0 45.5 22.3 21.5 14.5 13.7 12.0 25.6 24.0 26.8 
Zn 109 2 99 103 114 138 131 86 84 99 
Mi 17.2 0.4 7.2 14.6 40.5 34.0 45.9 4.2 4.3 6.2 

 
Keys/Hints 

 SAMPLE 1: MEDIUM GRAIN MIGMATITE 

 SAMPLE 2: TEMIDIRE-AFAO PEGMATITE DYKE 

 SAMPLE 3: TEMIDIRE-AFAO PORPHYRITIC GRANITE 

 SAMPLE 4: TEMIDIRE-AFAO PORPHYRITIC GRANITE 

 SAMPLE 5: OLOSUNTA CHARNOCKITE 
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 SAM PLE 6: TEMIDIRE CHARNOCKITE 

 SAMPLE 7: OKE KAJOLA CHARNOCKITE 

 SAMPLE 8: OKE KAJOLA CHARNOCKITE 

 SAMPLE 9: IGBONGBEYIN PORPHYRITIC GRANITE 

 SAMPLE 10: IGBONGBEYIN PORPHYRITIC GRANITE 

Table 4: Correlation Showing Interrelationship of Some Elements in the Rocks 

 

Table 5: Factor Analysis 

Variables Comp.1 Comp.2 Communalities 
Pb -0.99  0.75 
Zn 0.98  0.90 
Mn 0.97  0.93 
Cu 0.92  0.99 
Mo 0.92  0.98 
Nb 0.61 0.60 0.73 
Ag  0.86 0.95 
EV 4.95 1.30  
VAR % 70.67 18.53  
CVAR % 70.67 89.2  

 

Table 6: Cluster Analysis 
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Table 7: Metal Ratio 

 

 

 

Figure 5: SiO2VsCaO Plot 
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Figure 6: P2O5VsCaO Plot 

 

Figure 7: Na2O/Al 2O3vs K2O/Al 2O3 (Garrells &Mackenzie, 1971) 
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Figure 8: TiO2 – K2O – P2O5 Plot of Rocks in Ikere-Ekiti 
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Figure 9: Bar Chart of Mean Conc. against Trace Elements(ppm) 

Table 8: Enrichment Factors of the of the Heavy Metals in the Rocks Carried  

out based on 4 Different (Methods A through Method D) Background Values 

 

Table 9: Geoaccumulation Index of the Heavy Minerals in the Rocks Showing  

Modified Degree of Contamination Classification and Description 
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Figure 10: The Enrichment Factors, Contamination Factors and Geoaccumulation Factors 

Table 10: Modal Analysis of the Rock Samples 

Minerals S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 
Quartz 58 56 70 54 60 63 68 74 65 68 
Plagioclase 15 13 10 11 12 13 8  15 8 
microcline   2 4 5     4 
Myrmekite    4 5      
Biotite 23 25 4 15 12 19 20 26 20 8 
orthoclase   5 5      3 
Opaque 4 6 3 2  5 4   7 
Hornblende   2 4 11    2 

Table 11: Description of Samples 

S/N Slide Rock Names Locations 
1  S1 Charnockite Araromi 
2  S2 Charnockite TemidireAfao 
3  S3 Charnockite Oke-kere 
4  S4 Pegmatite dyke  Oke-gbogbeyin 
5  S5  Porphyritic granite  Ijoka 
6  S6  Porphyritic granite  AraromiIse-road  
7  S7  Fined-grained granite  State speacialist hospital  
8  S8 Coarsed-grained granite  Iroki-Ise road  
9  S9  Medium-grained granite  Ise-road  
10  S10  Fine-grained granite  Keepers church araromi 
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 Note: BT=biotite, HB=hornblende, MC=microcline, MY=mymakite, OP=opaque, OR= orthoclase, PL= 

plagioclase, QT=quartz 

Figure 11: Chart Showing (%) Concentration of Minerals in Various samples 

 

Figure 12a: Photomicrograph of Medium Grained Granite Slide under PPL  X40 
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Figure 12b: Photomicrograph of Medium Grained Granite Slide under PPL X40 

 
Figure 13a: Photomicrograph of Fine Grained Granite Slide under CNL X40 

 
Figure 13b: Photomicrograph of Fine Grained Granite Slide under PPL X40 
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Figure 14a: Photomicrograph of Porphyritic Granite Slide under CNL X40 

 
Figure 14b: Photomicrograph of Porphyritic granite Slide under PPL X40 

 
Figure 15a: Photomicrograph of Porphyritic Granite Slide under CNL X40 
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Figure 15b: Photomicrograph of Porphyritic Granite Slide under PPL X40 

 
Figure 16a: Photomicrograph of Charnockite Slide under CNL X40 

 
Figure 16b: Photomicrograph of Charnockite under PPL X40 
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Figure 17a: Photomicrograph of Charnockite Slide under CNL X40 

 
Figure 17b: Photomicrograph of Charnockite slide under PPL X40 

 
Figure 18a: Photomicrograph of Charnockite Slide under CNL X40 
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Figure 18b: Photomicrograph of Charnockite Slide under (PPL) X40 

 
Figure 19a: Photomicrograph of Pegmatite slide under CNL X40 

 
Figure 19b: Photomicrograph of Pegmatite Slide under PPL X40 
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Figure 20a: Photomicrograph of Coarse Grained Granite under CNL X40 

 
Figure 20b: Photomicrograph of Coarse grained Granite under PPL X40 

DISCUSSIONS 

Petrographic Description of Some Prominent Minerals in the Slides 

 The thin section was studied with the aid of Research Petrological Microscope and the slides were analyzed under 

plane polarized light and crossed-nicols.  

Quartz (SiO2)  

 The mineral quartz is colourless under the plane-polarized light, with no pleochroism, and twinning. The habit is 

subhedral to anhedral. Birefringence is also 1st order with extinction angle occurring at ~30°, 40° and 80°. Habit is 

anhedral to subhedral. Birefringence is 3rd order with extinction angle at angle ~37°, 30° and 32°. The hornblende is deep 

green, pleochroic prismatic crystals in thin section with 1st order birefringence. Twining and extinction angle are totally 

absent.  

Biotite (Mg,Fe)3 AlSi3O10(OH,F)2 

 Biotite shows grey to brown coloration, with subhedral to anhedral habit and no twining. Birefringence is 1st 

order and the mineral possess no extinction angles. Biotite forms interstitial lamellae with brown pleochroism. Commonly, 

an inner zone of deep green hornblende is surrounded by an outer biotite and quartz; this is shown in the digitized sketches 
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of the slides in (plates 12-20). Biotite has some inclusion of accessary minerals like apartite,zircon, rutile and mymrkite. 

Plagioclase Feldspars (NaAISi3O8-Ca2AI 2Si2O8) 

 The crystals of plagioclase are colourless in plane polarized light but exhibit first order grey colour when the polar 

is crossed. It can be distinguished from other types of feldspar because of its polysynthetic twining visible in the crystals. 

Plagioclase occurs in some slides as phenocrysts.The more prevalent twining in the plagioclase is the albite with an 

extinction angle parallel to the cleavage direction.  

Hornblende (Ca2(Mg,Fe)5(AI,Si)8O22(OH)2 

 It appears as greenish black under plane polarized and shows pleochroism from green to brown.Under plane 

polarized light,a few of the hornblende crystals showed the characteristics shape and two cleavages at 120º. Under crossed 

polar, twinning was seen in a few hornblende crystals and the highest interference colour seen is a second-order blue. 

Interpretation of the Thin Sections 

 The petrographic examinations of the thin sections revealed the various mineral distributions such as quartz, 

biotite, hornblende, opaque, mymakite and feldspar (orthoclase, plagioclase and microcline). Quartz and feldspar alone 

constitute up to 78% of the thin section. Quartz is the most abundant and dominant mineral in all the slides and this 

indicates that the rocks are products of acidic magma crystallization. Feldspar is second to quartz in abundance while 

ferromagnesian and opaque minerals constituted the coloured minerals. This is illustrated in slide 12-20 (Table 10) which 

depicts the sketches of the Precambrian rocks around Ikere-Ekiti and their mineralogical components. 

Q-Quartz, P-Plagioclase, B-Biotite, O-Orthoclase, Op-Opaque, M-Microcline, My-Mrmykite, PPL- Plane Polarized 

Light, CNL-Cross Nicol 

 The field data collected during the geological mapping of the studied area is presented in Table 1. The table 

showed the field description of the different rock units in the studied area and their structural affinities. The geochemical 

analytical results of the rocks are presented in Table 2.  The major elements analyzed areAl2O3, CaO, Fe2O3, K2O, MgO, 

MnO, Na2O, P2O5, SiO2 and TiO2 respectively. From the table, the results revealed that SiO2 content in the rock samples 

range from 73.41%- 49.15with an average value of 59.59%. The highest value of SiO2 is found in Temidire-

Afaopegmatitic dyke (sample 2) and Okekajola porphyritic granite (sample 8) having values between 73.4% and 64.23% 

respectively. This revealed that all the analyzed samples are highly siliceous rocks (>65%). They contain high percentage 

of quartz except in sample 6(Temidirecharnockite) and Okekajolacharnockite (sample 7) which is moderately low 

compared to other samples.Al2O3values range from15.73%-14.55% with an average value of 15.20%. The values are high 

in Olosuntacharnockite (sample 5) and in Igbogbeyin porphyritic granite (sample 10) with average values of 15.73% and 

15.52% respectively. The abundance of Al2O3 indicates high concentration ofalumino-silicate minerals such as feldspars, 

feldspathoids and micas etc. However, the low concentration of Al2O3 in Temidire pegmatite dyke(sample 2) and 

Migmatite gneiss(sample 1) with values of 14.55% and 14.70% respectively showed that they have low feldspar content 

and lower composition of mica, compared to other samples.Fe2O3 values range from 3.07%-0.18%with an average value of 

7.98%. Temidirecharnockite (sample 6) showed high values of Fe2O3which indicate that the rock samples are from parent 

rock which containsbiotite and hornblende. The lowest value of Fe2O3 is in Temidire-Afao pegmatite dyke(sample 2) with 

value of 0.18%, this may be as a result of low iron content which might have been substituted by a less stable form of 

iron.CaO values ranges from 0.35%-7.40% with an average value of 4.34%.The CaO content of Temidire-



Petrology, Mineralogy and Geochemistry of the Precambrian                                                                                                                   21 
Rocks around Ikere-Ekiti, Southwestern Nigeria  

 
www.tjprc.org                                                                                                                                                                         editor@tjprc.org 

Afaocharnockite(sample 6) and Okekajolacharnockite(sample 7) are relatively high while that of Temidire porphyritic 

granite, Igbongbeyin porphyritic granite(samples 9 10 and 3) with  average values of 3.10%, 3.0% and3.0% respectively 

are very close to each other. This could be attributed to the calc-alkaline nature of the magma which serves as the precursor 

of the rocks. Also, the high concentration of CaO in the samples mentioned revealed high concentration of ferromagnesian 

minerals such asdiopside(pyroxene). Forinstance,Okekajolacharnockite (sample 7) with average value of 7.40% is highly 

alkaline in nature than other rock samples.K2O and Na2O values range from 9.04%-2.75% and 3.46 % -1.90% respectively. 

This tend to indicate that clay minerals may be present in relatively small quantities and broken down feldspar have 

leached away. The highest values of K2O and Na2O is found in Temidire-Afao pegmatite dyke (sample 2) and Igbongbeyin 

porphyritic granite(sample 9) with averagevalues  of 9.04% and 3.46%. Depleted Na2O may suggest paucity of movement 

of metamorphic remobilized fluids during the Pan African or earlier events (Beaus and Grigorian, 1977).MgO values 

ranges from 4.69% -0.03% with an averagevalue of 2.31%. Okekajola charnockite and Okekajola porphyriticgranite 

(samples 7 & 6) with values 4.69% and 4.25% revealed high values of MgO than other samples. This indicates that the 

rocks are from parent rock which might contain amphibole, olivine and serpentine. Temidire pegmatite dyke(sample 2) 

with value 0.03% is relatively low. It shows rock has lowMgO content compared to other rock samples.Mno and P2O5 

values ranges from 0.0%-0.7% and 0.0% -30 % with average value of 0.099% -0.517% respectively.The manganese and 

potassium content in these rock samples are relatively low. 

 Some of the trace elements analyzed are Ba,Mg,Ce,Sr,V,Zr,Pb,Cr,Ni, Zn, Pb, Cu,Fe, V, Zr, Pb and Mo 

respectively (Table 3). V concentration is high (233ppm) in samples fromOke-kajolacharnockites. The concentration 

ranges between (0-223)ppm with average value of 94.92ppm.The moderate concentration of zircon (Zr) in granite suggests 

that the rocks are crystallized fromcalc-alkaline magma which gives rise to granitic rock with enrichment of Zr (Bowden 

1966). Zircon values ranges (39.7-9.6) ppm with average values of 23.26ppm. It is high in igbongbeyin porphyriticgranite. 

However, rocks with high abundance of Zr indicate product of extreme fractionation. Lead(Pb) ranges from (45.5-18.0) 

ppm with average values of 22.39 ppm. Pb is one of the most important decay products of U and Th. Pb content is higher 

in sample 2 and Sample 10 (TemidireAfao pegmatite dyke and igbongbeyin porphyritic granite with values of 45.5ppm 

and 26.8ppm respectively. The Pb content indicates that the samples have the tendency to be radioactive.Barium (Ba) 

content in the rock(Table 2) ranges from 581-1591ppm with average concentration of 344.1ppm. The highest concentration 

values are found in samples 4 and 8 (Temidire and Okekajola porphyritic granites. The concentration ranges from 

1591ppm-1492ppm. This unusual characteristic may be attributed to the initial composition of the magma that form the 

granite or dissolution of the country rock to which the magma was injected because the high values cut across the entire 

area (Oyawoye, 1972).Chromium(Cr) content ranges from  (2-50)ppm with average values of 18.6ppm, the highest Cr 

content are found in samples 6 and 7 (Temidire-Afaocharnockite and Okekajolacharnockite ) with values of 43ppm and 

50ppm respectively. These show that the quantity of chromium is very low. This is an indication that the rock samples 

analyzed have a trace amount of spinel oxide minerals; the major ore mineral of chromium (FeCr2 04).Cerium (Ce) values 

range from (3-248) ppm,with average values of 163.1ppm. The higher concentration is manifested in sample 10 

(igbongbeyin) porphyritics granite) with values of 248ppm, while the lowest concentrationis found in sample 2 (Temidire –

Afao pegmatite dyke) with an average value of 3ppm. Zircon (Zn) values range from (2-138) ppm with average of 

96.5ppm. The Zn content is high in samples 6 and 7 (Temidire and Kajolacharnockites) with values of 138ppm and131ppm 

respectively. It is lower in Temidire –Afao pegmatite dyke with concentration values of 2ppm. It is evident that enhanced 

Zn is used by most local industries to galvanize steel.Ni Values ranges (0.4-45.9ppm with average values of 17.45ppm,it 
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signifies that the concentration of nickel in the rock is moderate. Its shows that, the rock samples contain very small 

amount of Gersdorffite (a rare ore mineral of nickel NiAss) and Annbergite (a green secondary minerals of nickel) 

N13(ASO4)2 8H2O.Rb (Rubidium) contents ranges (56.6-143.1)ppm with average of 107.22ppm,which indicates that Rb 

content in the rock samples as a trace element is moderately high. Therefore, these samples can be used for 

radiometricdating in rocks based on the decay of 87Rb-87Sr.Cu ranges from (2.9-37.9)ppm with average values of 

18.48ppm. Cu is high in samples 6 and 7 ( Temidire and Okekajolacharnockite)  with average values of 37.9ppm and 

31.4ppm respectively. The bulk of the Cu is incorporated in silicate  minerals .The most important of which being 

pyroxenes, as a result of oxidation and weathering in the  country rocks or as a soluble sulphate under acid to near  neutral 

conditions .Its divalent ion is then absorbed to sediments particles( Boyle et al, 1996). Thorium (Th) contents ranges from 

(3.1-83.3)ppm with an average value of 20.17ppm. It is very high in Temidire pegmatite dyke with values of 83.3ppm.The 

moderately high (Th) contents shows that the rock samples are also radioactive in nature.The rare earth elements analyzed 

are, La, W and Nbrespectively. The La content in the samples analyzed was extremely high when compared with other 

rare-earth elements. La content ranges from (123.2-37)ppm with average concentration value of 85.06ppm. It is relatively 

high in samples 9 and 10 (igbogbeyin porphyritic granites) with values 123.2ppm-109.8ppm respectively. 

 The correlation coefficients of the trace elements such as Mo, Cu, Pb, Zn, Ni, Co, Mn, V, Nb, Ta, Ba, Zr, Rb. Cu 

and Pb is positively correlated with Ni, Co, Mn, Va, Nb, Ta and Ba while Zn, Ni Co and Mn is negatively correlated with 

Pb which reflected the abundance Cu, Pb, Zn, Ni, Co and Mn in the rock samples and depletion of Pb (Table 4). Therefore, 

the study area is depicted for Cu-Pb-Zn-Ni- Co-Mn mineralization. The result of factor analysis is also presented in Table 

5. The result showedPb-Zn-Mn-Cu-Mo-Nb mineralization with a variance of 70.67% followed by Nb-Ag which are 

pathfinder elements to the mineralization with a variance of 18.53%, thus suggesting mineral enrichment from geogenic 

sources. The cluster analysis for the rocks (using ward’s method) is presented in Table 6. Also from the results presented, 

group 1 showed Ag-Mo-Cu association while group 2 also indicated Nb-Pb-Zn-Mn with Pb-Zn association linking the 

cluster group 2, thereby confirmingPb-Zn deposits in the studied area. The metal ratio of the rocks (Table 7) presents the 

enrichment and depletion of metals in the source rocks. If the metal ratio is >1, there is enrichment in that area and <1 

implies depletion. However, the overallresult (Table 7) revealed that Cu (0.06-0.84), Mo (0.0-1.85), Pb (0.55-2.07) and Zn 

(0.02-1.45) which indicated depletion of Cu and enrichment of Mo, Pb and Zn in the rocks, while Nb and Ag was not 

detected. The SiO2VsCaO plot(Figure 5) revealed that an overall negative correlation is higher in the siliceous rich rocks 

presented in the SiO2/CaO ratio plot, an important feature of the granites and coarse charnockitic rock types. Also, on the 

P2O5VsCaO diagram (Figure 6), the relationship between both elements is presumably significant in terms of their 

geochemical affinitiy and there positive correlations which showed that CaOVs P2O5 is relatively low in the rock samples. 

Although, theTiO2 – K2O – P2O5 plot (Figure 7) revealed that the compositions of the rocks range from alkaline to calc-

alkaline. Both major and trace element variation diagrams(Figures 11 & 12) revealed trends similar to those ofcalc-alkaline 

plutonic suites (olanrewaju, 1988). The variation trend displayed may be parallel to the degree of differentiation or 

chemical maturity of the parent rocks. Also, on the Na2O/Al2O3Vs K2O/Al2O3 diagrams (Figure 8).The trend showedthat 

the rocks are largely of igneous origin.These features suggest sediment derivation from a source dominated by felsic 

igneous rocks. However, the histogram of mean concentration against some trace elements in the studied area is presented 

in Figure 9 

 Four different methods (method A through method D) were used to compute metal enrichment factors at 

windward site of the smelter stack shown in Table 8. Enrichment factor categories proposed by Sutherland et al., 2000 
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were used as follows:EF < 2 = deficiently to minimal enrichment, 2 ≤ EF < 5 =moderate enrichment, 5 ≤ EF < 20 = 

significant enrichment, 20 ≤ EF < 40 = very high enrichment and EF ≥ 40 = extremely high enrichment. Data revealed 

uncontaminated to moderate contamination by Pb, moderate contamination by Ni and moderately to strong contamination 

by Cu. The negative values in the Co, Fe, Mn and Zn indexes of geo-accumulation are as a result of deficient to minimal 

enrichment (Table 9) and/or relatively low levels of contamination (Figure 10) as discussed earlier. Although the nature of 

the Igeo calculation, which involves the logarithmic function and a background multiplication factor of 1.5, is somewhat 

different from other pollution calculation methods discussed in this study, the Igeofactors are in general comparable to 

results reported for EFsand CFs. 

CONCLUSIONS 

 Systematic geological mapping of the Precambrian rocks inIkere-Ekiti and Environs showed that the three 

varieties of rocks exist in the area such as porphyritic granites, charnockites and migmatites. The result of analysis of the 

major oxides revealed that SiO2 andAl2O3 are the most abundant major oxides in the rocks. SiO2 indicated that the rocks 

are siliceous while Al2O3 indicated presence of aluminosilicate-bearing minerals such as feldspar, micas, and 

feldspathoidsetc while other oxides such asCaO, Fe2O3, K2O, MgO, MnO, Na2O, P2O5, and TiO2 are present in minor to 

trace amounts in the rocks. This study also revealed that lead, cobalt and nickel are indicator elements for copper-zinc 

mineralization (Basham and Smith, 1983). The high uranium content in the rocks isan indication that the rock samples 

have the tendency to be radioactive. Some elements are also pathfinder elements for delineating economic minerals such as 

Annabergite, fluorspar veins and ore minerals of chromium which can be formed through mineralization processess.  From 

all indications,Pb-Zn mineralization is suspected in the Precambrian rocks around IkereEkiti.Also, the result of correlation 

of trace elements in the rocks showed that the elemental composition has fairly significance effects on the rocks. Also from 

the variation plots, the trend displayed is parallel to the degree of differentiation or chemical maturity of the parent rocks 

 In conclusion, the enhancement of these elements (major and trace elements) contents is attributed to the 

widespread basement rejuvenation of the Pan-African event (Oyawoye and Makanjuola, 1972). However, detailed 

geochemical study of heavy minerals in the stream sediments of the studied area of the area is desirable in order to assess 

the degree of pollution and potability of the hand dug wells and boreholes in the studied area. 
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