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ABSTRACT

The study area lies within latitude&a’5”N-7°30’'N and longitudes %0’E-6°10'5"E in Igarra North-West of Edo
State, Nigeria. It is underlain in the North by Paenbrian Basement Complex and in the South by Gretes and
Tertiary sediments. The field mapping and petrobraanalysis of study area were carried out. Ramkgles were
collected from Ibillo, Lankpeshi and Magongo aressthe Northern fringe of Igarra. Field and petragrhic

studies of the area shows that the area is compogedostly Gneiss-Migmatite complex and Metasedisndrhe
metasediments, gneisses and migmatites are prodfictailtiple periods of regional metamorphism théected
the ancient sedimentary series that covered study.aThis metamorphism produced schists, quartzted

calcsilicates. Further metamorphism produced migtest gneisses and granites. Gneisses and Migraadite

polymetamorphic rock complexes. The gneisses cafabsified into biotite gneiss and banded gnel$g biotite
gneisses show strong foliation and are widespréaé. banded gneisses show alternation of light zaréd Hands.
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INTRODUCTION

Petrographic study of igneous and metamorphic saokple obtained from Igarra North-West area of Gthte,
Nigeria were carried out (Fig. 1). The Igarra aliea within Latitudes %24'5”N-7°30'N and Longitudes ®0’E-
6°10'5"E at the northern fringe of Edo State, Nigerand underlain in the north by Precambrian Basemen
Complex, and in the south by Cretaceous and Tersiediments. The northern part is rich in industaied metallic
minerals, which are currently at various stage®xgloitation. The mineral components have strorfgcés on
petrographic expression of the rocks. Detailed ggeaiphic works involve the description of the mailegical,
textural and structural compositions of the rocksvall as the classification of the rocks.

Location and Accessibility Igarra lies in the northern part of Edo State anthé headquarters of Akoko Edo Local
Government Area .The major highway in the area ffum® Auchi through, Sobe Ogbe, lkpeshi, Igarrdhitio.
Both the old and new roads were used as acces$qodlie exercise. There are also other major fatbpwhich are
indicated in the accessibility map.

To classify the rocks encountered based on thefreral composition, texture and structure. To deireenthe
petrographic characteristics of the hard rocks tmdietermine their petrogenesis based on theirogetphic
features.
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Fig. 1: Geologic Map showing the study area
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MATERIALSAND METHODS

Geology of the Area The major regional structural feature in theriga-ormation is a series of anticlinal and
synclinal overfolds with roughly north-south axighe rocks of the Igarra Formation were affectedthsy pan
African Orogeny which occurred between 700-750 Nlaere are some differences of folding exhibitedtly
metasediments, migmatite-gness and granite-gneiplexes.

The rocks that occur in the Igarra area can beigigled! into three major groups;

a.Migmatite and biotite hornblende gneiss

b.Low grade metasediments (schists, calc-gneiss,learnetaconglomerates and quartzites)

c.Syn-to late-tectonic porphyrite  biotite-hornblendgranodiorites, adamelites, charnokites gabbros,
unmetamorphosed dolerite, pegmatite, aplite anditeydykes-representing minor rock types.

The contact between the migmatites and the metaseds are fault-bounded in most cases. The metasatkry
succession in the Igarra Formation consists of:

a.Quartz biotite schist

b.Mica schist

c.Marble and Calc-silicates

d.Metaconglomerates

The presence of both calcareous rocks and congéde®eis peculiar to the Igarra schist belt whidhitsgpart from
other schist belts in Nigeria. These rock typesetogr with quartzites, occur as bands in the domiféotite
schists. The gneisses at the margin of the metasetit may be a highly metamorphosed basal panecde¢quence.

M ethods

(a) Field technique Reconnaissance and detailed field studies weredaout at the site. Field relationship between
rock unit and selected exposures were given clttsaiteon. Study of rocks in hand specimen in thargu pit
provided a good basis for tentative identificatmnthe rock samples using their mineral constituésmture, and
structures. General structure pattern and tectosii@vior was also studied in the quarry pit. Samplere collected
at different locations at the quarry pit for thiecion and petrographic analysis.

(b) Laboratory technique Laboratory work involves the preparation of thictgen (horizontal and vertical section)
from the rock samples gotten from the field. Thattoon was examined with the help of photomicrograp
ascertain mineral compositions of the differentkreamples. Thin sections are important because pheyide
undisturbed sectional samples of the rock thahatenly effective for rapid identification of tle®mmon minerals
present but are also particularly adapted for tioelysof their spatial relations and also grain si@xture and
structure.

RESULTSAND DISCUSSION

The result of the petrographic study of the 15 reakples obtained from Ibillo, Lankpeshi and Magpageas of
the Northern fringe of Igarra are presented ingdbénd plates 1-4.

Table 1: Petrographic study of rocks sample obtained from Ibillo, Lankpeshi and Magongo areas of the Northern fringe of Igarra

SampleNo. | Sample Group/Location | Lithology, Rock description
1 GRP 2, Loc 4 Augen Gneiss
2 GRP 1, Loc 6 Banded Gneiss
3 GRP 1, Loc 15 Quartzite
4 GRP 2, Loc 3 Pigmatite-Gneiss contact
5 GRP 1, Loc 3 Gneiss
6 GRP 1, Loc 12 Banded Gneiss
7 GRP 2, Loc 7 Quartzite
8 GRP 2, Loc 1 Quartzite
9 GRP 1, Loc3 Metaconglomerate
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(1) PLATE 1: AUGEN GNEISS

Augen, meaning "eyes", is a coarse-grained gnaitsrpreted as resulting from metamorphism of geanihich
contains characteristic elliptic or lenticular shéaund feldspar porphyroclasts, normally microelimvithin the
layering of the quartz, biotite and magnetite bafj$1]. The size of the augen eyelet is about 1Ehe rock
contains aggregates of feldspar and quartz ofteersimeter across each other, which are eye sha&pmue
gneisses show local development of large clots tiaesk clots are referred to as augen [12,14]. , Buch gneisses
that contain them are referred to as augen-gn€i§sEy. It also contain muscovite, biotite andifdende.

HAND SPECIMEN (PLATE 1-3) PHOTO-MICROGRAPH

(a) Handspecimen (b) Photomicrograph

(2) PLATE 2: BANDED GNEISS

This is a coarse-grained irregularly banded crijg&lrock with poorly defined schistosity. Bandedegss often
contains alternating bands of light quartzo-feldisigaminerals and dark ferromagnesian minerals gréenphibole
and pyroxene) [2]. The thickness of the bands iiifée. Gneiss displays compositional banding whieeeminerals
are arranged into bands of more mafic mineralsmaark felsic minerals. This is developed under heghperature
and pressure conditions. The grain size is ab@&rmEgs.

Plate 2 (1-3)

(a) Handspecimen (b) Photomicrograph
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(3) PLATE 3: QUARTZITE

It essentially composed of tightly interlocking igns, with granoblastic textures of quartz and teliteldspar [4]. It
appears quite similar to sandstone, and the bestavizll the difference is to break both the rqakkile sandstone
shatters into many grains, quartzite breaks adtasgrains. Quartzite forms in two different walysthe first way,
under the high pressures and temperatures of deejpl,bsandstone or chert recrystallizes resultinga
metamorphic rock. A quartzite in which all tracdghe original grains and sedimentary structureseaased may
also be called metaquartzite. A quartzite that gmess some sedimentary features is best described a
metasandstone or metachert [7]. The second wayviessandstone at low pressures and temperatuferew
circulating fluids fill the spaces between sandimggawith silica cement. This kind of quartzite, @lsalled
orthoquartzite, is considered a sedimentary rook,anmetamorphic rock, because the original mingrains are
still there and bedding planes and other sedimgstauctures are still evident [8]. The grain sgabout 1.5cm.

Plate 3 ( 1-3)

(@) Handspecimen (b) Photomicrograph

PLATE 4: PEGMATITE-GNEISS CONTACT

The rock below is a contact between igneous ancammaphic contact (gneiss and pegmatite). The Petgnat
texture shows very large crystals, with some ofithmore than 1 m in length and 10cm in diameter.nReige
intruded the host rock, which is gneiss . A pegtaas a very crystalline, intrusive igneous rockmgmsed of
interlocking crystals usually larger than 2.5 cmsize; such rocks are referred to as pegmatitid. [Most
pegmatites are composed of quartz, feldspar and;nricessence a granite. Rarer intermediate coitiposaind
mafic pegmatites containing amphibole, Ca-plag®elgeldspar, pyroxene and other minerals are knéoumd in
recrystallised zones and apophyses associatedawngb layered intrusions [3,15]. Crystal size is thost striking
feature of pegmatites, with crystals usually ovenbin size. Feldspar within a pegmatite may diggleaggerated
and perfect twinning, exsolution lamellae, and whéected by hydrous crystallization, macroscakepgic texture
is known, with feldspar and quartz intergrown [13].
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Plate 4 (1-3)

(@) Handspecimen (b) Photomicrograph
DISCUSSION AND CONCLUSION

The contact between the migmatites and metasedinast fault-bounded in most cases. The metasedanyent
succession in the lgarra formation consist of; @ubiotite-schist, mica-schist, marbles and calicates and
metaconglomerates [16]. These shows that the aredthin metamorphic terrain. The present of baifcareous
rocks and conglomerates is peculiar to the Igachast belt which set it apart from other schisttbéh Nigeria.
These rock types together with quartzites occuvaagls in the dominant biotite schist [5,8,9]. Tineigses at the
margin of the metasediments may be a highly metphused basal part of the segence.

Metamorphic rocks of Igarra North-West are disttédalin the Basement Complex. They are mostly mdiammts,

gneisses and migmatites. They are products of phelieriods of regional metamorphism that affe¢teancient
sedimentary series that covered study area. Thimmuephism produced schists, quartzites and cilatdb.

Further metamorphism produced migmatites, gneigedsgranites. Gneisses and Migmatites are polynweanc

rock complexes. The gneisses can be classifiedbiutite gneiss and banded gneiss. The biotitesgesi show
strong foliation. The banded gneisses show altermaif light and dark bands.
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