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ABSTRACT 

Ten (10) gneiss rock samples were obtained for petrographic analysis from Ineme -Osa area   

which forms part of the migmatite - gneiss - quartzite Complex of the Southwestern Nigerian 

Basement Complex. The petrologic units in the study area include; migmatites, augen 

gneisses, schists, psammite pelite sequence, biotite hornblende granites and the porphyrytic 

granites.  Petrographic analysis showed that the gneiss is enriched in quartz, microcline, 

plagioclase, biotite, hornblende, muscovite and opaques. It also revealed that the granite 

gneiss is more enriched in quartz and alkali feldspar (microcline) than the grey gneiss. The 

grey gneiss is richer in plagioclase, hornblende and opaque compared to the granite gneiss. 

Based on the minerals present the grade of metamorphism ranges from the upper green schist 

to the lower amphibolite facies.  
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1.0 INTRODUCTION 

Ineme - Osa and environs is in Akoko - Edo Local Government area of Edo State 

southwestern Nigeria. The area forms part of the Precambrian Basement Complex of 

southwestern Nigeria. It lies within latitude 7o19'30"N – 7o25'30"N and longitude 6o9'0" E - 

6o16'30"E (Figure 1). 

The study area is a typical example of the Precambrian Basement Complex of Nigeria. The 

mineral suites identified include quartz, microcline, plagioclase, muscovite, biotite, 

hornblende and opaques. The study area is composed of igneous and metamorphic rocks 

which include; migmatites, schists, granites, and psammites. The gneisses occur mostly as 

low - lying bodies and extensive ridges. The gneisses occupies 3/5 (three - fifth) of the study 

area. The gneisses trend in a SW direction. The major structural features in the area include 

veins, joints, faults and foliation. The paper deals with a detailed petrographic description of 

the major rock forming minerals in the samples under a petrographic microscope, their 

optical properties under plane polarized light and cross polars, and also the average modal 

composition of the minerals in each thin section. 

 

Figure 1: Location map of the study area (Modified by GSN, 1974) 
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 1.1 GEOLOGIC SETTING 

The Precambrian Basement Complex of Nigeria lies within the Pan-African mobile belt, east 

of the West African Craton and northwest of the Congo-Gabon Craton. Evidence from the 

eastern and northern margins of the West African Craton indicates that the Pan-African belt 

evolved by plate tectonic processes which involved the collision of the passive continental 

margin of the West-African Craton and the active margin of the Pharusian Belt (Tuareg 

Shield), about 600Ma (Burke and Dewey, 1972; Leblanc, 1981; Black et al., 1979; Caby et 

al., 1981). This evidence includes the presence of the basic to ultrabasic rocks believed to be 

either remnants of mantle diapirs or paleo-oceanic crust (these rocks are characteristics of an 

ophiolitic complex). The collision at this plate margin is believed to have led to the 

reactivation of the internal region of the Pan-African belt. The Nigerian Basement Complex 

lies within the reactivated part of the belt (Rahaman, 1976). The Basement rocks are believed 

to be the results of at least four major orogenic cycles of deformation metamorphism and 

remobilization corresponding to the Liberian (2700 ± 200Ma) Eburnean (2000 ± 200Ma), 

Kibaran (1100 ± 200Ma), and Pan African (600±150Ma). The first three cycles were 

characterized by intense deformation and isoclincal folding accompanied by regional 

metamorphism, which was further followed by extensive migmatization. The Pan African 

deformation was accompanied by a regional metamorphism, migmatization and extensive 

granitization and gneissification which produced syntectonic granites and homogeneous 

gneisses (Abaa, 1983). Late tectonic emplacement of granites and granodiorites and 

associated contact metamorphism accompanied the end stages of this last deformation. The 

end of the orogeny was marked by faulting and fracturing (Gandu et al., 1986; Olayinka, 

1992). Two distinct provinces can be recognized in the Nigerian basement complex, namely: 

the western Province, approximately west of longitude 8°E, characterized by narrow, 

sediment-dominated, N-S trending, low grade Schist belts in predominantly migmatites - 

gneiss ‘older’ basement, and the whole is intruded by Pan-African granitic plutons; and the 

eastern Province which is composed mainly of migmatites - gneiss complex intruded by 

larger volumes of Pan-African granites and the Mesozoic ring complexes (Younger Granites) 

of central Nigeria (Ajibade et al., 1987; Kogbe, 1989). 
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Figure 2: Geological map of the study area (Modified from GSN, 1974) 

2.0 MATERIALS AND METHODS 

Representative fresh gneiss samples were collected from Ineme - Osa and environs (Figure 1) 

using random sampling method. Fresh rocks were broken into smaller fragments employing a 

sledge hammer. The rock fragments were placed into small nylons and labeled with a sample 

number and the appropriate location. The samples collected and locations were also indicated 

on the base map. These points were later transferred to a Geologic map (Figure 2). Ten (10) 

gneiss rock samples were taken to the laboratory for petrographic analyses which was carried 

out at the Department of Geology, University of Ibadan, Oyo State, Nigeria. 

A thin section is a thin rectangular slice of rock that light can pass through. One side is 

polished smooth and then stuck to a glass slide with Epoxy resin. The other side is ground to 
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0.03mm thickness, and then polished smooth and may be covered with a thin glass cover slip.   

The various rock samples were prepared according to Hill, (2007) method of preparing thin 

section; the respective rock samples were cut with the aid of a rock cutting machine. The cut 

samples were polished with the aid of abrasive powder F600. The polished samples were 

washed with clean water and dried in a hot plate with the polished surface facing upward. 

Glass slides were taken, polished, washed and dried on a hot plate. The polished surface of 

the glass slides was placed upwards on the hot plate so as to avoid contamination. Araldite A 

and B were mixed; a known quantity with the aid of a spatula was taken and smeared on the 

polished glass surface. Dried solid rock samples were picked with forceps and smeared on the 

glass slides. The mounted samples were picked with the aid of forceps and placed on a 

mounting jag on a hot plate. This is allowed to bond properly for about 5-10 minutes. The 

sample was removed and allowed to cool at room temperature. The mounted sample was then 

ground with the aid of a rock grinding machine and various abrasive like F120, F360, and 

F600 were used to smoothen the mounted rock. The mounted sample was checked at interval 

under the petrographic microscope to see if the minerals are visible. The prepared thin section 

was washed and cleaned with methylated spirit.  Finally, excess Araldite was scraped off with 

the aid of a razor blade and then the sample was labeled. 

2.1 PETROGRAPHY 

Gneisses are high grade metamorphic rocks characterized by bands caused by the segregation 

of felsic and mafic minerals. They comprise mainly of quartz and feldspars. There foliations 

are characteristically gneissose (Ekeleme et al., 2017). The gneisses in the study area have 

mostly medium to coarse grains. 

 

Plate 1: Pegmatitic vein in the granite gneiss (zoned)       Plate 2: Xenolith inclusion in the gneiss 

3.0 RESULTS AND DISCUSSION 

The average modal compositions of some gneissose rocks in the Basement Complex are 

shown in Table 1 and the photomicrographs are presented in Plate 3 - 12. 
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Table 1: Comparison of Modal Analysis of Some Gneiss Rocks in the Nigerian Basement Complex 

Mineral       This Study    Talabi et al.,2018    Ekeleme et al., 2017   Egesi, 2017    Adegbuyi et al., 

2018 

Quartz              25.80                  36                           30                             27                       33.62 

Microcline       21.60                    -                              5                             30                       20.95 

Orthoclase             -                -                              -                             -                         3.10 

Muscovite         4.00                     -                              5                               -                            - 

Biotite               7.60    9                           10   7             14.70    

Hornblende 5.60       6   4.13   

Plagioclase      34.60     27       40                            20                        20.53 

Opaques 0.80    5       10                             2     4.28 

Hyperstene           -  23        -              -      - 

Sillimanite    -    -        -                        <1      - 

Perthite      -    -        -               3       - 

Total                  100                    100                         100                         101.31                   100.91                   

      PPL                                                             XPL  

Plate 3: Photomicrograph showing  the sub – euhedral crystals of biotite, X40 

 

 

 

 

 

                               PPL                                                                     XPL 

Plate 4: Photomicrograph showing the unique cross hatched pattern of microcline, X40 
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PPL                                                              XPL    

Plate 5: Photomicrograph showing the platy or flaky habit of muscovite and biotite, X40 

PPL                                                                         XPL 

Plate 6: Photomicrograph showing the brown colour and high relief of biotite, X40 

 

 

 

 

 

PPL                XPL 

Plate 7: Photomicrograph showing the large grains of microcline and the sub-rounded 

crystals of quartz, X40 

                                        PPL                                       XPL                                                               

Plate 8: Photomicrograph showing polysynthetic twinning of plagioclase crystals, X40 
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 PPL                      XPL 

Plate 9: Photomicrograph showing sub-euhedral grains of plagioclase, X40 

 

 

 

 

 

PPL                         XPL 

Plate 10: Photomicrograph showing prismatic / elongate habit of hornblende, X40 

 PPL                           XPL 

Plate 11: Photomicrograph showing preferred alignment of quartz, hornblende and 

biotite, X40 

                                       

 

                                       

      

 

 PPL                                                                       XPL 

Plate 12: Photomicrograph showing a high relief of hexagonal (euhedral) crystals of 

quartz, X40 
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 3.1 DISCUSSION OF RESULTS 

The petrographic analysis results (Table 1) revealed that the gneiss in the study area contain 

quartz (20.2 – 29.0 %), microcline (20.0 – 27.2%), muscovite (3.1 - 5.1%), biotite (5.0 - 11.8 

%), hornblende (2.0 - 5.6 %), plagioclase (30.0- 40.0%) and opaque (0.6 – 0.8 %).                                           

The properties of those minerals under plane polarized light (PPL) and cross polarized light 

(XPL) are listed below. 

From Table 1, the modal analysis reveals similar mineral composition with the grey gneisses 

and granite gneisses at Oka-Akoko (Adegbuyi et al., 2018). The minerals that are common in 

the granite gneisses are quartz, k-feldspar (microcline & orthoclase) biotite, plagioclase and 

opaques. This mineralogy basically constitutes the granite gneiss (Talabi et al., 2018; 

Ekeleme et al., 2017; Egesi, 2019 & Adegbuyi et al., 2018) to mention a few. 

3.1.1 Quartz 

Quartz under PPL is colourless, low relief, anhedral crystal form and has no pleochroism but 

the crystals are fractured. There is no cleavage observed. Under XPL, it shows first order 

birefringence with first order interference colour.  

3.1.2 Microcline 

Microcline under PPL is colourless shows low relief with an anhedral to subhedral crystal 

form. It is characterized with a perfect cleavage and does not exhibit pleochroism. Under 

XPL. it shows first order birefringence (grey and white), pale yellow interference colour with 

an inclined extinction of crosshatched. 

3.1.3 Plagioclase 

Plagioclase is with anhedral crystal form characterized by a one – directional cleavage with 

no pleochroism. Under XPL, it shows a first order birefringence with an interference colour 

of grey to white and inclined extinction. 

3.1.4 Biotite 

Biotite under PPL, is brown with high relief and euhedral crystal form. It is characterized by 

a perfect basal cleavage in one direction and pleochroism of light brown to dark brown. 

Biotite under XPL shows second order birefringence with interference colour of brown to 

purple brown. 

3.1.5 Hornblende 

Hornblende is greenish or yellowish brown with moderate to high relief. It is characterized by 

perfect cleavage and usually prismatic or elongate crystals. 

3.1.6 Muscovite 

Muscovite is colourless with low to moderate relief. It is characterized by one perfect basal 

cleavage and has habit which occurs as shapeless plates or in aggregate of crystals.  
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3.1.7 Opaque 

Opaque appear black under PPL and XPL (Plate 20) because of their inability to transmit 

light. 

4.0 CONCLUSION 

Thin section results show the optical properties of the minerals present and their different 

characteristics under PPL and XPL. Some of the optical properties include; colour, relief, 

birefringence, habit, cleavage. The petrographic analysis also revealed that the granite gneiss 

is more enriched in quartz and alkali feldspar than the grey gneiss while the former is richer 

in plagioclase, hornblende and opaques compared to the latter.  
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