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ABSTRACT

The close proximity of the pegmatites of Eruku amethe strongly mineralized pegmatites
of Egbe area and lack of published work on thosmfthe former formed the basis of this
research. Sub-parallel, steeply-dipping, lentidpladlike pegmatite bodies occur in the
Eruku area, southwestern Nigeria. They are emplagtdn the late Proterozoic to early
Paleozoic crystalline basement complex rocks. Sofrieese pegmatites are mineralized
while others are barren. The barren pegmatitessaveces of industrial minerals like
feldspar and quartz. The mineralized pegmatitesatse sources of feldspar and quartz
and, in addition, columbite — tantalite, cassitgrigarnet and coloured varieties of
tourmaline. Structural features present in the pdes include their linear disposition,
crude zoning within the rocks and occurrence of esaninerals across the contact zone.
Available geochemical data indicate that the miliezd pegmatites classify as Li-B€a
pegmatites. They are genetically related to difféation and progressive crystallization
of a fertile granitic magma under non-equilibriutmnditions during the cooling period,
while the barren ones may be products of metamenphih a high grade metamorphic
terrain.

KEYWORDS: Pegmatites, potential, mineralized differentiation, crystallization,
petrogenesis.

INTRODUCTION

The Eruku area, about 140km east of llorin, is tedavest of the Egbe area, which was studied bghkmn
and Webb (1946) and east of the Osi area, whichalemsstudied by King and de Swardt (1949). Tha éalis
within longitudes 819'E - 8 33E and 8 04N - & 12N (Fig.1).

There is no published work on the area, yet itesharcommon boundary with the well studied Egbe,avlich

is known for rare-metal bearing pegmatites. Alsere is an upsurge in demand for precious and peggious
minerals due to new trends in technology and fashitis calls for discovery of more sources to cojith the
demand. These factors formed the basis for carnyiigyeological and geochemical studies in the widaa
view to possibly identifying more mineralized pedites. Geological mapping was carried out on
scale1:25,000.

The pegmatites were carefully observed, during ¢barse of mapping for their field and mineralogical
characteristics with a view to identifying thosettwhigh mineralization potentials. Whole rock anchenal
sampling was done during the mapping exercise. -$bation slides were also prepared for petrographic
studies. Carefully selected biotite, muscovite faldspar samples were pulverized at the workshaBeaflogy
Department, Obafemi Awolowo University, lle-Ife, d¢iria. The samples were milled 4¢d0u. Major oxides
and minor elements were analyzed for through ICP-M%thod using LiBgL 1,B,0; fusion and HCI-HNG-
HCIO4-HP digestion respectively. The rare earth elemest® analyzed for using ICP-ES. All analyses ewer
done at ACTLABS, Ontario. Canada, through Petrawi€es Ltd, No. 10 Alfonso St., Shasha, Ibadan eNay
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Table 1: Result of Geochemical Analysis
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* Al vahues in ppm except for K which i in %

Although gh detailed petrographic and structurallgses are beyond the scope of this preliminargnteget a
brief petrogenesis of the pegmatites has been peaplbased on the available petrographic and stalctata.

It is hoped that this report will prove useful iarther search for materials in the ceramic, chehécal
technological industries.

The pegmatites

The pegmatite bodies in the study area are varigblgharacter: simple, complex, crudely zoned, wezp
tabular, lenticular, feebly albitized or graphimn® of them are deeply weathered and their preseniye
registered by relics of feldspar, rock quartz, now#te and schorl, lying on the ground while theesthare still
emplaced. They cross-cut all rock types in a gdiyelV-SE direction. Some of them are deformed whiiie
others are massive. An impressive, relatively uodeéd body occurs in the north central part ofshely area
and constitutes about 60% of the small hill. Marlyeos are low-lying. The pegmatites vary in sizesMeen
less than 1m to 30m in width and 5m to 205m in fen@hey are either vertical in orientation or diphigh
angles.

The bodies exhibit sharp textural and mineralogide#nges. They also occur in sub-parallel swarmbh wi
occasional pinch-and-swell structures along thigikess. The swells are known to be loci of minezafion in
certain complex rare-metal pegmatites from souttevesNigeria (Adedoyin, 2005; Adedoyat al. 2006). In
the larger bodies, crude border, wall, intermediate core zones could be identified. The contaneis fine-
grained while the core is coarse-grained being am®p essentially of large crystals of (up to 12@moss)
quartz. Many of the pegmatites are dilational. Awbtheir border, xenoliths of the gneisses weradowithin
the pegmatites while slender prismatic schorl angscuovite are oriented in oblique manner. The basic
mineralogy of the pegmatites appears to be miarech albite + quartz + muscovite biotite +garnet.
Microcline is the most prominent feldspar. It iglpin colour and measures between <l1cm and 10.5cossa
The size of the deposit also appears to be a famdf the grain size. Quartz is dominantly milkyt lufew
crystals are transparent. In some of the pegmatitgstals of
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FIG1  GEOLOGICAL MAP OF THE ERUKD AREA SOUTH.WEST HIGERIA
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cassiterite occur as disseminated grains betweler 0.6 mm in size while tiny, cloudy crystals @&y were
picked in the north central part of the area.

Geochemistry

Major, trace, and rare earth elements were andlf@ein micas and feldspar. Results of the analyz@mples
and some geochemical ratios are presented in Tlalil®ncentration of some major, minor and tracenefgs
in muscovite and, to some extent feldspar and tbidiave proved useful in discriminating the pegtaati
deposits. This is a preliminary result and themefaur conclusions are regarded as tentative irligihe of
limited analytical results. A sharp contrast existdween elemental conntrations in the samplesthehérace
or rare earth elements. Rb and Nb are fairly eeddh the micas while the Sn content is only fa@tyiched in
muscovite. A close relationship exists between Ni Ba. About 9% of Ta occurs in every columbitanrtalite
association. Although tiny impure crystals of bewdre picked, yet beryllium content is unimpressivae
K/Rb ratios are low while the K/Ba and K/Sr ratare generally higher in the micas (Table 1).

DISCUSSION

In the past, efforts in the search for mineralipegymatites were concentrated within the NE- SW eijen
belt, but in recent times, efforts are now directtdplaces outside the belt. This has yielded resag new
deposits have been discovered away from the bgt Ekwueme and Matheis, 1995; Garba, 2003). Howeve
Eruku area is sandwiched between Jacobson and W 6) Egbe area and King and de Swardt's (1949)
area. Jacobson and Webb (1946) reported occurcémoimeralized pegmatites but
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King and de Swardt(1949) observed none. The presteidy concentrates on this horizon that lies betwe
‘mineralized’ and ‘barren’ zones.

This investigation shows that the pegmatites in Eneku area could be classified into two: The fickiss
comprises the microcline + quartz + muscoviteigtite — bearing bodies. These are barren. Sdrtieem
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Fig 2. &3. Correlation plots between major and trace elements for muscovites and K-feldspar (After Galliski et al, 1977).
I Barren pegmatites Il. Be — bearing pegmatites 111. Compiex and albite-spodumene type pegmatites. I'V. Albite
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are only sources of large crystals of microclind goartz. The second class is comprised of miarecti quartz
+ muscovite + schorl fgarnet_+cassiterite — bearing pegmatites. They are miizexhl The barren pegmatites
are more abundant than the mineralized types.

The pegmatites cut various rock types in the aféwmir linear and dilational dispositions indicatadeful
emplacement into pre-existing zones of weakneshkiwiDlder Basement units under active tensionalirstr
conditions. Field evidences e.g. occurrence of kirsoof country rocks in them point to their maginarigin.
They have possibly been formed from differentiattdrmagma of a fertile granite. The zoning as veslithe
mineralogical and textural variations between agljdczones within the pegmatite deposits is related
progressive crystallization from the border to tbere. These differences are due to fractionatiod an
progressive reactions between remnant crystalsraneaning fluids. According to Camera al (1949), these
reactions are best attained under non-equilibrianditions. The fractionation is supported by the K/Rb but
high K/Ba and R/Sr ratios

Differences in thermal states between the hostsrackl the pegmatites are indicated by the fineagthhature
of the contact zone. This phenomenon develops vehemagma forced into relatively cold country rocks i
chilled by the lower temperature of the countryksocExistence of black tourmaline in oblique oradiutn
across the borders indicates that the emplacemasnaecompanied by mobility from a
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generation of ascending fluids. The barren pegestitre older than the mineralized types, beingbguthe
latter. Kinnard (1984) ascribed upper Proterozeid Ralaeozoic times to barren and mineralized p&grsa
respectively. He also related the earliest pegematid shallow-depth plate collision granitoids dhe latter
ones to orogenic/anorogenic Older Granites. Theeralized pegmatites in the Eruku area thus appeaet
genetically related to the late stage emplacemktiteogranites. The high K/Ba and Rb/Sr but low K/Rtios
in the muscovite species also point to a granttigio (Garba, 2003).

Concentrations of trace elements in white micagh@myv many cases proved useful in appraising theosoic
potentials of mineralized pegmantites (Gordiyenk®8y1; Garliski,et al, 1977; Kuster, 1990). Results of
geochemical analysis have been applied to discataifarren and mineralized pegmatites (e.g Matheds
Caen-VAchette, 1983; Kuster, 1990; Oyarzabal, 20R4}s vs Rb and K/Rb vs Rb/Sr discriminating dags
(Fig.2 and 3) show that the mineralized pegmatdes Li-BefTa pegmatites. Also compared to some
mineralized pegmatites e.g. Kushaka and Magamisaf@arba, 2003), the mineralized pegmatites ares mor
enriched in columbite — tantalite mineral as obsdrfrom the results of geochemical analyses. Adedeiyal
(2006) are of the opinion that presence of schamlshe surface of a pegmatitic deposit is an irtinaof its
high potential for mineralization.

CONCLUSION

Mineralized and barren pegmatites occur in the &rakea. The barren ones are simple in mineralogly an
character and are sources of only ceramic and indusiinerals. The mineralized pegmatites are dempnd
contain some minerals such as columbite — tantdigeyl, tourmaline, cassiterite and garnet. Massolean
quartz veins occur in the northwestern part ofatea and are being worked by artisan miners. Théymf the
guartz veins makes them favourable sources of ratenals for glass, soap and scouring powder imidsst
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