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ABSTRACT

The occurrence and distribution of the resources of southwestern Nigeria are intimately assocated wath
the geology of 1the area. The basement complex of southwestern Nigeria hes 1o the east of the West Alrican
Craton, an area that has undergone late Precarnbrian to early Palaeozoic or—ogenc;‘u_ Ta the east and south, the
Mesoroic-Recent sediments of the Dahomey and Niger Coastal Basing cover the Basement Camplex.

The mineral resources of southwestern Nigeria are grouped into three. namely; meataliierous, indusinal ad
energy minerals, These minarals can also be grouped into economic mineral deposits, which reserves are known
or approxdmated and occurrences to which Llonnage cannot be imputed. The basement complex of southwestern
Nigerla hosts Important deposits of gold, in the [fe-lesha schist belt and tin-tantalfum-niobiun in the pegmsties
of fjero and [regun. Gemstones such as aquamarine, zircon, rutile and ermerald are illegally mined at Ofiki and
Olode. Occurrences of nickel and diromite are known in He.llesha area. Feldspars and quartz ocan widely in
Cgbomosho area.

Extensive deposits of talc are found 2t Apomu and lesha. Feldspars and quirtz occur widely in the
pegmatites of Olode, Osogbo, Iwo, Iregun and Jjero. There is an important deposit of marble within the
migmatite-gneiss complex of Igbetl, Construction aggregates are widely duinbuted, Similarly are ocourrences
of bauxlte in Orin Ekiti and Oyan, sillimanite in Orin Exiti, Oyan and lbadan, while motybdeoum in kece-Ekin,

In the sedimentary terrain of southwestern Nigeria, there are imporant depouts of hrestene at Shagama,
Ewekoro, and Ibese; silica sands at Ayetoro, lebu-le, Okitipupa, ljero, Lekki and lgbokoda. Extersive deposns
of kaolin are [ound at Ebe, Ibese, Imeko among athers, Brick day deposius are ubiquiteus. There are occurrences
ol phosphates at Oshasun, Serikl.Oko, Idogo, Akinside and Fagbohun. These occurrences are assodated with
grpsum 3nd are radioactive. Important deposits of tar sand are Tound at Yemofi, hwopin and Agbabu,

Somo of the mineral deposits ara small in size and not suitable for large-scatcnureng enterprises. With
interest In small-scale mining Increasing and as the Industrial infrastructure in soutireestern Nigeria grovs, small
low.cost mining ventures can contribute to economic development of the sty area by providing raw
materials that would otherwise have to be imported. in order for government of private entreprencurs (a reap
maxlmum benelits fromy thelr investment in mining ventures, the problem of iegal muning, particidack: of gdld
and gemistones will have to be addressed. ‘

INTRODUCTION mineral deposits such as gold and tin for example, have

Mineral resources are the major sources of raw
maten'é.ls In several manufacturing industries such as
iron and steel, tin smelting, glass, chalk, fertilizer,
cosmetics and construction to mention a few. The
Geological Survey of Nigeria has played an active rcle
‘he exploration for these mineral deposits, which
X back to 80 years. An important parameater in
determining the importance of mineral resources in
Nigeran economy and national development is the
usefulness of these minerals in the manufacturing industry
and their place In'International trade. The metallic

high unit values and are marketed internationally. On
the other hard, nen-metallic minerals (industrialy have
high place values ard marely enter intermational markets.

The degree of industrialization of a natien is directly
related to the level of utilization of its mineral resources,
Fortunately, the MNigeriam government has recently
focused its attention on the developrment of solid
miners), whose production has been declining over the
years, Since the materialization in any area is influenced
by its geclogy, it will be appropriate at this point to
review the geology of southwestern Nigeria.
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GEOLOGICAL ENVIRONMENT OF MINERAL
RESOURCES

Southwestern Nigeria in this presentation covers,
Lagos, Ogun, Oyo, Osun, Ondo and Ekiti States.
However, where necessary allusion is made to
‘nelghbouring states of Kwara and Kogl. The southern
part of the region, which b bownded by the Atlantic
Ocean, and constitutas about 259 of the total area, is
covered by sedimentary rocks of the Nigerian sector of
the Dahomey (Benin) basin. The remaining 75% is
underlaln by crystalline rocks of the Precambrian
basement Complex of Nigeria.

Basement Complex

The basement complex consist of four broad groups of

rocks as follows:

()  Gneiss-migmatitequartzite complex

{1y Schist belts

(1) -Pan-African granites (Oider Granites) and
assoclated granitic rocks

(ivi  Minor felsic and mali¢ intrusives

Guelss-migmatites—quartzite complex

This group of rocks constitute more than 709% of the
basement complex. It Is made up essentially of high
grade metameorphic rocks, which comprise schists,
gnelsses, mlgmatites, marbles and quartzites of

" Precambrian age (over 2 billion years). The gneisses

and migmatites are so intimately associated that they

are hardly separable on the field. They are ubiquitous ~

and form the bulk of the rocks in the group. A
characteristics feature of these rocks is a display of
banding of varylng width, at least in part. The migmatite
is a mixed rock compesed mainly of a gneissic host and
intruded granitic and pegmatitic rocks.

Both the quartzite and the marbles occur as

relatively minor concordant layers within the gneiss-
‘migmatite units, Because the quartzites are resistant to

weathering and erosion, they tend to stand out,
sometimes as prominent hills and ridges within the

. basement complex in places such as ibadan, Iseyin and

{lesa areas.

All the rock types in the gnelss — migmatite complex
are sources of construction materials for roads, building,
bridges, dams, airport, e.te. The marbles can also
provide valuable raw materials for chemical industry.

Schist belts

The schist belts consist of approximately N=5 urending
narrow zones of low to medium grade metamorphic
rocks of mainly sedimentary and minor igneous origin
which were deposited previously on the pre-existing
gneiss — migmatite - quartizite basement. The rocks of
the schist belts are also described as "Younger
Metasediment’, composed of phyllite, schist, quartzite. -
amphibelite and ftaggy gneiss of Paleoproterozoic age
(about 2 billion years). Associated with the schist belts
in several localities, are talc-bearing schist, which are
considered to be remnants of maflic ultramafic
complexes, Economic minerals associated with the
rocks of the schist belts are goid in llesha area and talc
in Apomu, Iregun and fseyin districts.

Pan-Alrican granites (Older Granites)

These granites occur as intrusive bodies of various
dimensions in the pre-existing basement rocks, t.e. the
gneiss — migmatite — quartzite units and the schist belts.
They are widely distributed in southern Nigeria and
are found in all the states of the region except Lagos,
which is entirely covered by sedimentary rocks. They
consist of a suite of porphyritic and non-porphyritic
granite rocks of dillerent textures, However, the
medium to coarse — grained porphyritic variety is more
common. One of the striking features of the Older
Granites is their occcurrences as picturesque inselbergs
that is, prominent hills rising sharply above their
surrounding plains Such granite hills occurs as Olumo
rock in Abeokuta, as Idanre Hills in Idanre; tkere Hills in
lkere, etc.

In some places, a bluish - green rock, known, as
charnockite, and minor syenite are associated with the
Pan Alrican granites. The charnockite features
prominently in Akure and Ekiti areas while the syenites
are found mainly in Shaki area.

The Older Granite anxd associated rocks are sources
of construction materials, particularly rock aggregates
and powder, used for making roads, building, bridges,
dams etc. Both the granites and the charnockites are
used lor making polished stones.

Minor felsic and maficintrusive

These consist of concordant and discordant dykas, veins
and irregular bedies of pegmatite, aplite, quartz,
dolerite, gabbro, pyroxenite and serpentinite. They
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de In places all the pre-existing rocks, namely, the
gnelss —migmatite - quartzite cornplex, the schist belts

"and the pan Afrlcan or Older granites. They are thus

the youngast members of the Basement complex of
Nigeria. A varlety of pegmatltes, known as complex
pegmatites are associated with the Older Granites in
Oyo, Osun, Ekitl and Ogun States. These pegmatites
host tourmaline and beryl gemstones, tantalite,
columbite and cassiterite (tin ore). They also contain
leldpar and micas In exploitable quantities.

Eastern Dahomey Basin ;
The sedimentary rocks of southwestern Nigeria extend
from the Nigeria/Benin boundary in the west of Makun-

. Omi and lrokun in the east. The stratigraphical

relatlonship between these rock units is discussed below.

Abeokuta Group is the oldest, and it consists of sands
and intercalations of argillaceous sediments, which lie
unconformably on the crystalline basement. The group,
which was {ormerly known as'-Abeokut'n_ Formation,
has bean recently sub-divided Into threo formations
(Omatsola and Adegoke, 1981), namely,

{a) Ise Formation, which overlies the basement
" complex and consists of pre-driflt sediments of
grits and siltstones and over-lain by coarse te
medium grained, loose sands interbedded rnOsLIy
with kaolinitle clays;
(b) Alowe Formation, which consists of transitional
© to marine sands and sandstone with variable but
thick inferbedded shales and siltstone. The shale
to sand ratio Increase upwards with the sediment
becoming highly fossiliferous. The entire sequence
represents paralic sedimentation; and
()  Araromi Formation that s the youngest of the
stratigraphic sequence and is composed of shales
and siltstones with interbeds of limestene and
sands, Itis richly lossiliferous.

Overlying the Abeckuta Group is the Ewekoro
Formatlon; camprising of grayish, white and greenish
limestone, sandy at the base. Microlauna study of the
limestone shows that the sediments were deposited in

" 2'shallow marine environment. It is Paleocene in age.

Akinbo, Oshosun, llaro and Benin Formations in turn
overlie Ewekoro Formation successively.

Akinbo Formatlon consists of [issile and well-
laminated shales. It is the western equivalent of Imo
Formation in eastern Nigeria. [ts age is lower Eocene.

Oshosun Formation is Eocene in age and is

characterized by a dull, red siliceous sandy mudstone
with sandy pockets. There are inclusions of phosphoric
and glauconitic material in the lower part of the
formatien and the upper partis made up ol medium to
coarse-gralned siity sandstone.

ltare Formation is made up of both marine and
continental yellowish massive and poarly consolidated
sandstones, which are fine to medium grained and
poorly sorted. Fossils are rare because.of its continental
character. ltis Eocene in age.

Berin Formation, alse known as Coastal Plain Sarxds,
is the youngest unit and conslsts of soft, very poorly
consolidated pebbly sands, lacking in [ossils. Jtis Eocene
to Recentinage, .

MINERAL RESOURCES OF

SOUTHWESTERN NIGERIA -

ftis pertinent to state at the beginning that itis custemary
of geologist to distinguish betwoeen mineral resources
and minereal rosorves.

The term-resource relers to hypotl\etical and
speculative undiscovered, sub economic mineral
deposits or an undiscovered deposits of unknown
economics (Peters, | 981). Raserves on the other hand,
are concentrations of usable mineral or energy
commodity which can be economically and logally
extracted at the time of evaluation. The scope of this
study embraces both resources and reserves. The
mineral resources of Southwestern MNigeria can be
classified inte metallic, non-metallic (industrial) and
energy minerals. The metallic minerals include gold and
tantalite - columbite, while the non-metallic minerals
comprise limestone, marble, tale, feldspar, nica,
sillimanite, gemstones, bitumen, days, phosphate, silica
sand, gypsum, yellow ochre, coal laterite and gravel,
and rocks for construction materials and polished
stones. IUis clear [rom the foregoing that Southwestern
MNigeria is more endowed with non-metallic minerals,
some of which are currently being exploited in diflerent
places.

Gold

God occurs in llesa area and is associated with the
younger metasediments {schist beits). Notable deposits
are located at tagunmodi, Tperindo and lbodi, Other
occurrences are found at llewara, [bokun, fjana and
ldoka. These deposits are of two types, nanely, primary
and alluvial goid deposits. The primary deposits consist
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- assentially of tiny auriferous quartz veins and siringes

which have invaded sheared zones in granite gneiss at
Iperindo and in amphibolites at ltagunmodi and 1bod.
The alluvial gold deposits are derived from the erosion
of primary depasits in the country rocks and the
concentration of the eroded gold in the chanrels of
tributaries of Rivers Osun and Owena in llesa district
{Adekoya 1978}, The primary deposits are

impersisitent and low grade while the alluvial deposits
. are richer and more widespread. The latter thus

constitutes the matn source of gold explonad in llesa
area. Both old and current river channels, as waell as
Nood plains in the gold bearing area are still a good
source of alluvial gold.

Annual reports of the Department of Mines (1922 -
1900) shovr that almost 9036 of Nigeria's total gold
production of 12,000kp since 1914 has been from
alluvial deposits derived from primary gold
mineralizationin the western part of the basement rocks,
where the schist belts are i}é.t.tdeveloped. Gold reserve
inthe llesa areais now estimated at | 20,000 troy cunces.
The total gald reserve over an area of 94.6 hectares in
the ltagunmodi area is 186kg (6,000 troy ounces).
Primay gold in the {tagunmodi and Iperindo areas have
grades varying [rom 5.3 gramme { tonne to 62.2
gramme/tonne with an average of 20.2 gramme/tonne.
Investigations to establish occurrences of gold in lbadan
and Apomu are still in progress. Gold is used for
monetary purposes in which it is kept as bullion, in
reserve, to stabilize paper money and ease settiement
of international trade balances. It is also used as
ornaments in jewellery due toits softness (hardness is

- 2.5-3.0).

[t Is pertinent to mention that gold also occur in
Isanlu-Okolun area of Kwara Sate, which is located north

. of Hesa district. The metasediments with which the

.

gold is assoclated are actually a northern continuation

.of the Hlesa schist belt,

Tantalite—-Colurnbie—Cassiterite

These three minerals ara commonly associated together
in granitic rocks including pegimatites. Both columbite
and tantalite occur together as end-members ol the
columbite — tantalite lsomorphous series. Columbite,
when ltis pure, is iron ~ niobium oxide {Fe Nb, ©,} and
tantalite Is Iron tantalum oxide {FeTa, Q). Since both
substances are naturally associated, any occurrence of
the mineral would contain a certain proportion of the

twe end -~ members. The rtio of columbite to tantalite
in samples will vary depending an the ratie of nicbium
{Nb) and tantalum (Ta) in them. Because Ta attracts a
higher price than Nb at present, the miners are more
interested intantahte or Ta-rich samples.

The colurmbite — tantalite mineral occurs in the Cldar
Granite pegmatites which are found predominantly at
Ofiki, lgbo laye, Idiko, e and Shaki inupper Ogun aren,
Oyo state at Olojitor o, Clode, Lamolo and Wolun lyans
Churchin lbadan area, Oyo State: at Awo, Ede. Cde-
amu, lle-Cdan. lkire, le-lle etc. in Osun State, at ljero .
Aramoko and Oye in Ondo stawe; and at Mamu area of
lieroin Opun State. The pegmatites as mentioned earlier
are complex pegmatites because they contain exotic
minerals such as the columbite — tantalie, tourmaline
and beryin addition to the cormmeon pegmatite minerals
{quartz, mica and feldspar). However, it would appear
that not all the pegmatites are columbite/tantalite —
braring. Tamtaline has been won by illegal miners from
Chiki, idike e, lebojaiye, Wolunftyana Church and Awo.
Recently, the itinerant miners have shilted to Oro,
Kwara state, where tantal:te is curently boing mined
illegally.

Cassiterite occurs in the older granite, pegmatite at
liero, Ekiti State. The deposit was extensively mined
during the colonial era and it would appear that the
richer ores have been deplered.

There are yet no ligures te indicate the reserves of
tantalum and columbite available in Southwestern
Nigeria. There are no local markets for columbium
mineral concentrates at present and production is
mainly geared towards export. .

Sulphides

A variety of sulphide minerals including pyrite
pyrrhotite, pentlardite, bornite and chalcodite occur in
small amounts in the gabbro-intrusions and the
metavelcanics of lesa schist belt (Balor, 1981, Elueze.
1981). They commonly occur in association with
chromium, nickel and cobalt, Although most of these
occurrences arc only ol mineralogical importance,
however, they may be indicative ol petrological
envirenrnents lavourable for economic mineralizauon,
Nickelis an alloy metal and is chiefly used in production
of nickel steel and nickel cast iron. Cobalt is used lor the
rmanufacture of carbide. magnet steel and steelite steels.

Chromiuinis also an alloy metal and a reflractory.



Iron occurs as medium to coarse grained magnetite

quartzite at Afase, Iponrin, Ghede Oko and Otamackun

; in Ogbomoso district {Arcelloni and Maranzana, 1965;

Adekoya and Qladeji, 1986). The magnetite guartzite
exists in narrow (< 1 - 8m wide) bands which vary in

*length from a few hundred meters to a few kilometers.

Assaying of the iron bearing quartzite yielded Fe values
vanging from 34 — 419% (IPCO, 1965). Previous
investigation by the Geological Survey of Nigeria
indicated inferred reserves of 100,000 tans of iron in
Ajase area. There is evidence in form ol several old
workings and smelting furnaces in lponrin to show that
these iron deposits had in precolonial times supported
an tron smelting and fabrication industry that once
thrived in Oyo province. Although, a previous field
investigation suggests that the Ogbomosa depasits have
prospect for small scale mining, it is desirable to casry
out more detailed investigation of entire Ogbomoso
district using modern geophysical equipment. It is hoped
that more ol the ferruginous quartzite buried under an
overburden of thiclk lateritic soil will be revealad,

f It is uselul to mention that large iron deposits of

commerclal value have been found in Okene and Lokoja

areas in the neighbouring Kogi State, lacated north of

Ondo State. '

These deposits include: !

{it  Precambrian banded iren formaticn (Older BIF
type) of ltakpe, Ajabonoko, Choko‘chol‘;m
Agboido Okudu, Ebija-Ero and others, whose

> aggregate reserve are over 600 million?tons of

iron-ore, and ‘

(iy  Lorraine of Minette type ironstone of
Maestrichtian age which occurs in three areas
namely; Agbaja, Koton Karifi and Bass-Nje and
contains total iron ore reserves of over 2 billion

. toms, '

Unfortuantely, however, the Lokoja depaosits are

characterized by high contents of phosphorus, which

w15 deterious toiron,

Iron, which is the backbone of industrialization, is
used to nmpufacture plants and machinery employedin
industry for producing various goods. It is also
extensively used for the construction of vehicles,
buildings, bridges, offlica equipment and furmiture. Cther
uses Include fabrication of cutlery, kitchen utensils, lamps,
pressing fron, water plpes, casings etc.

Talc

Several talc vgeurrence have been found at the Wonu
and Laduntan in Apomu area and at Asegbo. Obaluiu
and Iregunin llesa area. allin Osun State. and at Iseyn,
Oyo state. Also, it occurs in e and Jero-Ckiti where
they are associaied with the amphibelites of the schists
belts (Kehinde-Philips, 1973 and Elueze, 1981). The
talc bodies area a part of magnesian products of
slteration or metamorphism ol malic vltramaiic
complexes, which are associated with the schist bells.

" Varying percentages ol talc are present in the talc bodes.

For example, Wonu, Obaluru and Asegbe deposits
contain 65%, 70% and 85% respectively of talc wath
minoT or subordinate amaounts of tremalite, anthophylite
and chlorite.

Chemicai analysis has revealed that magnesiuim oxide
{MgO) contents of these talc bodies vary (rom about
3V.7% 10 32.3% (Durotoye and Ige, 1991). Those MO
values are comparables with those of conunercial taic

that range from about 2619 to 34.5. Inaddiwon o the * -

chemical composition, the physical properiies of the
tale deposity indicate that they are suitable raw
matenals for ceramic, paper, rubber, plastics. paints.
cosmetics, pharmaceutical and lerulizer industries,
However. because the westesn Nigeria tale deposits
are generally small, their reserves being oply a few
thousand tons, up to several tens of thousand 1ons, they
can only be considered lor small scale exploitation.

In the neighbouring Kwara state to the north, a
relstively large deposit occurs at Odogbe in Isanlu
Makutu. The deposit, whose esumated reserve is put
at over 250,000 tons, has suitable chenwcal and physical
properties lor industrial apphication in most of the
industries listed carlier,

Sillimanite .

Sillimanite is alumimium silicate (Al 51Q), which is
trimorphous with kepanite and andalusite. {eis a product
of high-grade metamorplhisim andd it is highly relractory.
Two occurrences have been located at Olode, near
Ibadan, Oyo State and at Odo-hesa, Obalems area. near
Abeokuta, Ogun state, In both cases the silhmanite i3
associated with quartzites that are inter banded with a
greiss migmatite unit. The deposits are currently being
investigated by the Geelogical Survey ol Nigeria.
Sillimanite is used in the manuflacture of insulators,
refractories and ceramics.



Feldspar and Quartz

- Feldspar and quartz are abundant in granitic rocks of

F Southwestern Ngleria. Potash feldspar is the most
important and commercial supplies are usually derived
4Jrom pegmatite dykes. Feldspar and quartz deposits
occur In Osogbo, ljero Iregun and Abeokuta. Also, some
of the compiex pegmatites mentloned above sometirnes
contain large crystal of feldspar, commonly microcline,
which can be quarried {or use. Example of such
pegmatites have been found around Ode Omu, Ede and
Awo In Osun state and Igbolua and bworoko in Ekiti
State, .

Large deposits of microdine feldspar also occur in
neighbouring Kogi State (Osara forest and Okene) and
in Okpetlla area of Edo state. Feldspar Is used for glass
making, i the pottery industry, ceramics, wail and {loor
tiles and manufacture of artificial teeth amony other
uses.

Marbla

Aarblels metamorphosed lirmestone. The only known
marbie depositin the six states of southwastern Nigera
is that at lgbeti, Cyo State. [tis interbanded with other
basement complex rocks such as gneisses, quartzite
and schists. The marble forms an elongate body that
stretches for about 120kim in the N-5 direction and
varles in thickness fronless than 0.5km In Igbetiareain
the northern part to about Tkm south of Alagutan in
the southern portion of the marble body, A small marble
deposit that has not been investigated also occur in
doanl, Ondo state. .

The Igbetl marble is dolomitic as it contains up to
219% MO (Magresium oxide) and 3J0% CaQO (calcium
sxlde) which cerrespond to nearly 44% MgCO,
magnesium carbonate) and 55% CaCO, (calciura
zarbonate) in the deposit (Oluylde etal., 1998},

.About 70km east of Igbeti ancther dolomitic marble

deposit exists in Elebu in Kwara State, Qther large
Farble deposit found west of the Niger are located at -

akura, Osaa forest and Ubo River area in Kogi state
ind at igara and Ukpila In Edo state. The deposits of

‘ogi and Edo states are largely calcitic, containing not . -

155 that 5196 CaQ that tanslates to over 909% CaCOJ.

lauxite
auxite occurs at Orindn Ekiti State and Oyan in Oyo
tate. No major exploration for bauxite has been

carried out yet and the reserveis not known. [tis anore
of aluminiurm and it is also used as abrashve wnong others,

Holybdenum

There are reperted traces of molybdenurnin lkere area
in Ekiti State (Makanjucla, personal cormmunication),
There is need (or further investigation.

Zircon
Zircon occurs in traces 0 the pegrnatitic intrusions

within the basement rocks in Ekiti and further

investigation is needed,

‘Umestone

Limestane is a bedded sedimentary depasit, which is
made up dominantly of calcium carbonate {calcite}. It
occurs in the Tertiary sediments of the Migarian sector
of the Dahomey {(Benin) Basin and in the Upper
Cretaceous sedimmetnas of the wostersn most portion ol
the Anambra Basin, {n western MNigeria, the Tertiary
limestone, known as Ewekoro limestone, (orms a bed
atleast 16m thick and { 20km fong iiran £ direction.
it can be taced from Yemoji valiey, soutticast of ljebu
Ode through Sagamu, Ofada, Papa Alanto, lbese,
Owode, lgan-Egugua and ljeun all in Opun State, to the
Benin Republic border. Adekoya (1982) has made a
forecast reserve of over 100 Lillion tons within a |0
mnetre thickness ol the krnestone in the entire £ belt.

Ewelero imestona 1s everlain by a shale sequence
called Akinbo Formation, and underlain by sandstone
and grits of Araromi Formaton (former Abeokuta
Ferrmauon). The limestone dips gently udenrneatt the
Akinbo shale, extending like other lormations to the
Atlantic continental shell, Currently, Evekore limestone
is being exploited by the West Alvican Porthing Cement
at Sagamu and bwekoro, On account of its large
reserves and wide distribation, the Evvrkoro limestone
beit still ollers great opportunities for exploitation in
many places aiong the belt.

Limestone also occurs as thin lenses intercalated
within Nkporo Shale of upper Cretaceous age in the
Okeluse-Arimogija district of Omdo State. The limestone

Slenses extend for a few hunded meters and vary in

thickness from 15 — 3.4 in Okeluse area. A toul
reserve of over 7 million tons of limestone has been
estimated {or three occurrences located around

Okeluse. (Ojo 1971 FUTA COMSULTS, 1988). The



pEstone is essentially calcitic as it contains about 87 -
V% calcium carbonates. In addition to being used for
the manulacture of cement and as fluxing agent, it is also
used {or the manufacture of industrial lime, which is
utilized In agriculture,

Clay

Clay deposits of Sauthwestern Nigeria (all Into two
categories, viz' primary or residual clays and secondary
or sedimentary clays, Chemical weathering or
hydrothermal alteration of crystalline rocks in situ forms
primary clays. Such clays are present in lateritic
weathering proliles developed on the basement
complex rocks In southwestern Nigeria. Consequently,
they are ubiquitous and can be found in Oyo, Osun,
Ekiti; and parts of Ogun and Ondo State underlain by
the basement complex rocks, notably gneisses and
migmatites, granites and schists, There is hardiy any
local government council in these areas that does not
have at least one primary clay deposit, Most of such
clay deposits are brownish red fire clays, although some
are white, kaolinitic clays. This type of primary fire clay
is used for making clay bricks, local ceramic pots and
traditional houses in many town and villages. Notable
primary fire clay deposits occur in the following
localities.

(i} hadanand surrounding villages, Oyo, Saki, Iresadu
-~ - and lresapa, Eruwa, Kishiin Oyo state,
(iy  two, Ede, Awo, lle-ile, llesa, Erin Oke, Jkire and

' Apomulin Qsun state,

(iily lkere, Ado, Osi, Oye, lkole, Omuo, Ode, Ire, Ise
: tgara Odo, etcin Ekiti State.

{ivy Ondo, lle Oluji, Ore, Oniparaga, Oba-Akoko,:

Afin-Akoko, lsua-Akoko, Isua Akoko, Idoani, Ipele,
Owu, Akure, etc,, in Ondo State; and,

(v)  Oslele, Egbeda, Oru, Oke-Eri, para, imope, hebu-"‘l'
. lgbo, ete. in Ogun state. ; SRR
Wh:te kaolinitic clays of residual origin have been -

found'in some localities in western Nigeria. These
Includes saveral localities around lbadan and Akinlabi
(Ado Avraiye), Oyo State; Abeokuta, Osielé. Cnibode
and,Barnajo, Ogun State; Ara, Isan and lkere, Ekiti State
and Akure, Ondo State.

Secondary clays are assoclated with sedimentary
depaosits in sedimentary basins and drainage systems
whare clay materials eroded from primary sources are
deposited with other sediments. These clays occurin
southwestern Nigesia in the Nigerian sector of the

Dahomey (Benin) Basin, They include white kaolimtic
clays and material suitable lor fire clay, Sedimentary
kaclinitic clays occur at Segbon (near Okitipupa), Ode
Aye and fon, Ondo Siate; Clefun-Totogangan (near
Meko), Orifo, Ayiyetoto, llogun, ljume Abule Ogun,
Sotube (rear Sagamu) and lbenwen imagbon (near ljebu-
Cde), Ogun State.

Majority of the sedimentary clays is ire clay suitable
for brick maldng. A majer source of such fire clays is the
Akinbo Formation, a shale sequence, overlying the
Ewekoro limestone. The shai.: forms good fire clays at
lteri, Olada, tbese, lo junclior and Seriki Oko in Ogun
State. Greyish and brownish clays interbedded with
the Benin Formation (Coastal Plain Sands) and Recent
alluviurm in the near coastal areas are geod sources of

fire clay. Such clays have been lound at Epe, Ejirin,

Tomoba, keja and Oni (Lekki area). Ebute Onega
(lkerodu area) in Lagos State; ilonyintedo and Onifoin
Ogun State and Ode Aye in Ondo State. Many of the
deposits have farge reserves and are mimed locally (¢r
pottery and crude bricks.

Phosphate
Sedimentary phosphate also called phosphorite, forms
part ol Eocene Oshosun Formation, which also contains
shales and lignitic beds. The Oshosun beds overlie the
shales of Akinbo Formationin the Nigerian sector of
the Dahomey (Berin) Basin. The phosphorite, which
is intercalated with the shale and clayey sandstone,
outcrops along the Lagos ~ Abeokuta raliway at llo
junction and near Oshosun vilage. fReserves of about
20,000 tons of phosphate rocks have been estimated
in the Ifo junction phosphate deposit, A phosphate fayer
up to Imthick also overlies the Ewekoro limestone,
Also, phosphate occurrences have been investigated
at Oshosun, Seriki-Oko, Akinside, idogo and Fagbohun.

“interms of morphology, three types are recognized,

namely; granular, nodular and vesicular phosphates. The
nodular and vesicular types have higherP, O, content
{Kehinde-Philips 1274}, Phosphate is a raw material
for the chemical fertilizer industry. These occurrencas
are radio-active.

Kaolin
Kaolin deposits are widely distributed throughout
Nigeria. In southwestern Nigeria, it can be feund in

-Ede, Ibese and lineko among others. The reserve at

Ede is estimated at | . 5million tons, while that of ibese

-

-
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and Imeko are 3 and 4 million tons respectively. Other
deposits are found at Osiele, Ibamajo, Onibode,
Aiyetoro, Elelfun-Totoganga, Onifo, llogun, ljuno, Abule-
Ogun, Ishan, Lamu, and lfon. Deposits can satisly
national demand lor precessed kaolin and it is used
mainly in paper making, rubber, plastics, paints and
relractories. ’

Silica Deposit

Three types of silica deposits occur in the southwest,
namely loose silica sand deposits lormed by sedimentary
proceses; quartzite, which is metamorphosed
sandstone; and quartz crystal of vein or pegmatite origin.
The loose silica sand include construction sand and glass
sand. Construction sand, which is used extensively for
building houses, making sandcrete blocks and sand
filling, is found in both present and ancient fllood plains
and river channels. It is also found in the near - shore
areas of the Atlantic ocean and lagoons (Lagos and Lekki)
in Lagos, Ogun and Ondo states.

" Glass sand, also called silica sand occurs extensively
in southwestern Nigeria. High quality silica sands are
found In Aiyetoro, ljiebu-Ife, Okitipupa, ljiere Makun-Omi,
[gbokoda, Badagry and Lekki. The chemical analysis of
silica sands indicates that SiO, content ranges lrom
99.01% - 99.6%, Silica sand is the major raw material
for the manufacture of glassware and bottles. The
deposits have been {ully explored and exploitation is
going on, The reserves are 16 million tons at Okitipupa,
I million tons at Igbokoda 4 million tons at ljero and 3
millien tons at ljebu-lfe. The deposits adequately satisly
the requirement of glass industries. Deposits have the
potential ol replacing the imported sands used in gravel
parking.

Quatzites of varying purity, which can be used as a
source of silica, are present in the basement complex of
southwestern Nigeria. They are associated with either
the schist belts or the gneiss — migmatite-quartziie units.
Enofmous reserves of such quartzite bodies are found
as prominent hills and ridges in llesa, Esa Oke, Erin
Oke, ltawure, Ipetu Modu, etc,, in Osun State; and in
Imesi, Ofon Alaye, Erinjiyah in Ekiti State. Others are
prominent hifls of Iseyin and Ibadanin Oyo State.

The quartizites can be quarried and processed Lo
produce silica for various purposes such at
metallurgical, relractory, glass and chemical uses. Clean
grade quartzite gravel and sand produced under <lose
textural control are used as water filter,

Gypsum o .

There are occurrences of gypsum in Ogun State
associated with the radio active nhosphate. Gypsum
occurs i specks and traces and is used mainly 13 the
rmanufacture of plaster of Paris, cerment, paint and chalk.

Laterite ‘

Laterite is a product of tropical weathering of rocks.
The term is used to cover lateritic soils (commonly
clayey) and iron rich crust (hardpan) present in the
lateritic weathering profies. Laterite is ubiquitous,
particularly in areas underlain by the basement complex
in southwestern Nigera. Enornous quantities ol faterite
are available particularly in areas of deep weathering in
all the states of southwestern Nigeria. Laterite canalso
be used with miner benefication for making cormpacted
faterite blocks with or without cement or lime
stabilization. This weathering product is used
extensively for road and building ronstruction.

Construction Aggregates

Available construction stones in the southwesiern
MNigaria fall into three catagories - latarite, gravel,
guartizite, rubble and crystalline rocks. Laterite gravel
consists of iron concretions, which are formed as part
of lateriticiron crust and are subsequently disaggregated
as the laterite distntegrates in site. Vhe lateritic
concretions are particularly asbundant in laterites
developed on charnockites such as those of Ekit and
Ondo States. YWhen separated frem the loose soll, the
laterite gravel constitutes very durable agpregate {or
road works.

Quartzite rubble s made up ol quartizite [ragments
of varying sizes, which are derived from the physical
weathering of quartzite bodies within the gneiss-
migmatite units of the basement complex, Itis formed
in areas where quartzite ridges are abundant such as
ibadan, lseyin, lkire, llesa, Oke Imesi-liero area, etc. Such
quartzite rubbles are used extensively as gravels for
building houses. Small quartizite bards within the gneiss-
migmatite units are often quarried manuatly in many
localities and used as building stones. ‘

Hard crystalline rocks of the basement are crushed
into aggregates lor various construciion wworks. Greisses
and migmatites as well as granites are the common
rock types used lor producing crushad stones of different
sizes [or constructing buildings, roads, dams, airports,
Lridges. ete. These rock types are abundant in alf the
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eas of southwestern Nigeria underlain by the
baserment complex.

Racl for Polished Stones
Most of the basement complex rocks are suitable for
producing polished stone of varying colour tones and
quality (Elueze, 1995). However, when the avallal):hty
of large rock reserves for economic explomon is
considered along with the rock physical properties,
the number of rock types that can support viable
polishing project is reduced to a few which include
gneisses, granite, charnockites and possibly, syenites.
Gneisses are widespread and constitute over 60%
ol.the basement complex. Large gneiss outcrop_. occur
In1badan, Oshogbo, Ogbomoso, Erin Oke, Ore, ljebu-
Igbo, etc, The older Granites, which occur in dilfering
textures and colours, exist as piutons ul-various
dimensions in all the states of southwest Nige:fria except

* Lagos. They are particularly abundant in Abeo:kuta area,

Ogun State; Idanre, Akure, lju-ltaogbolu and Akoko area
(Akungba, [kare, Oka, etc}, Ondo State; tkere, Ado and
Osi, Ekiti State; and Eruwa, Ibadan, Ikayi {near
Ogbemose), Igbeti, Oyo State.

Charnockites and syenites are much Iess common

than the older granites with which they are nevertheless -

assoclated.on the field and even consanguineous, The
charnockites occur as plutonic bodies, sometimes of

bathelithic dimensions, in ljare and lju, Ondo State and -

inTkare, Ado, Oye and Osi area, Ekiti State. A notable
occurrence of syerfite is at Shaki, and Iseyin, Oyo State.
These two rock types are good source materials lor
polished stones. [t should be noted that the Igbeti marble
could also be polished and used as floor or wall tiles,
although its dolomitic property confers on it 3 greater
value for use in the chemical industries.

Cchre )

Ochre s normally a naturally occurring 'powdel
composed essentially of iron oxide, commonly hydrated
iren oxide such as limonite and goethite. !t commonly
exists in three varieties — yellow, brown and red ochres.
Yellow ochre occurs sporadically in Sagamu and liesa
areas. The Sagamu yellow ochre forms irregular bodies
within the grits or sandstone of Abeokuta Group that
outcrops in Sagamu, The mineral, which was once used
for painting houses In the locality, can be appliedin the
manulacture of paints, linoleum, rubber, etc. In llesa area,

_yellow occurs within a weathering profile derived from

greisses amphibolites. Red to brownish acire has baen
observed i Igarra area, Tdo State, where mtense
lateritie weathering of phyllite has produced
wariegated, banded ochreous prolifes.

Gemstones

Beryl and tourmaline gernstones of semi precious 1o
precious quahty, occur in the Older- Granite pegmatites,
which as earber mentioned also contan calumbite-
tantalite minerals. Baryl is beryllium alumino-silicate
(Be) Al Si O Ttexists as a maring blue variety called
“aquamarine”, as 2 sermni-precious pale blue type
commenly known as "bery!” but locally called “berui”
by the local miners; and as a green variety described as
“emerald”. .

Emerald and semi-precious beryl occur in the
compelx pegmatities of Olode, Olojuore and Wolur/
lyana Church in Ibadan arca, Oyo State and Lamola,
near Marnu, Ogun State, Aquamarine has been
reportedly found at Awe and Fde areas. Tourmaline is a
complex vorosilicates (baron-bearing silicate) of
aluminium together with alkal metals, iren and
magnesium. Three varieties of tourmaline gemstones
are found in the Clder Granite complex pegmatites of
western MNigerian. These include the preen variety
(emeralite or Brazilian emerald), the pinkish red variety
{rubeilite) and the blue type (indicolite or Brazilian
spahhite). The black tourmaline (schor(y, which is
ubiquitous, is rarely of gem quality, but large columnar
schorl appears sem-precious.

Cmeralite tends to be more comman in the

. pegmatites of Bkiti and Osun States. It occurs

predominant!lYin ljera, lkire and lle-{fe. On the other
hand, the rubellite seems to predorninate in the
pegmatites of upprer Ogun area. Oyo States. It has been
found at Ofiki, Idiko lle, New Target and other areas in
Shaki-Kishi region. The blue tourmaline is rare but it
was reportedly obstained at Oro in Kwara State. The
various geimstones are cut, polished and enployed in
making exquisite jewellery.

Tarsand/Oil Sand

Sandstone heavily itnpregnated with bitumen oceurs in
anarrow E-W belt, which extends (rom ljebu tfe in Qgun
State through Ondo State to the western marginof Edo
State. It is not yet explored in Ogun State which is
suspected to have greater reserve than the depositin
Cndo State. The baumen outcropping balt is over
F20km long and 6kom wade. Outerops occur at ebu-lle,

O
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Yemoji, lwopin, Agbabu, Afaluko, Ajebandele area,
some |ocalities north of Lekki Lagoon, llutitun area, Odo
Ayc area, Foriku, Alyadl, Agbabu area and Ofosi. The
bitumen cccurs as impregnation of Upper Cretaceous
arenaceous sediments with an oil saturation of 12 wi%
percent (Adegoke et. al., 1980). Adegoke and his co-

workers estimated an area of about | 7km? around

Agbabu to contain 1534 million metric tonnes of bitumen,
whichiis to yield 1022 millicn barrels of heavy oil, The
Ondo state sector of the bitumen belt was reckoned to
contaln not less than 42 billion barrels of derivable oil
reserves.

Qil and Gas

The eccurrence of bitumen and oif shale in the bitumen
belt just discussed above is an indication that
hydrocarbon accumulation occurs down dip of the
Cretaceous sediments in the Dahomey (Benin) basinin
western Nigerian. As a matter of fact, oil and gas are
currently belng exploited in the near-shore area of Ondo
State, :

SUMMARY AND CONCLUSIGNS
Asummary of ali the minerals discussed in the foregoing
account and their uses is presented in Table 1. The
Table shows that the states of southywvestern Nigeria
are endowed more with non-metallic than metallic
minerals. The economic depasits of gold, gemstones
and marble as well as occurrences of bauxite, nickel
and chromite are hosted by the Precambrian to
Paleozcic. Basement complex of Southwestern MNigerian
while the Cretacecus sediments are host to deposits of
limestones, silica sands, kaolin and oil sands as well as
occurrence of radioactive phosphate and gypsum.,
On the basis of available geological informauon,
some of these minerals are reckened to occur in very
large quantities and could support viable mineral
~inddustry indifferent parts of the states. However, further
studies are still going on in order to discover more
mineral resources in southwestern Migeria and assoss
the possibilities of their exploitations.

Table |. Mineral Resources of Soutlwestern Migenia

MINERAL TYPE © LOCALITY RESCRVE {Tons)  USES
Columblte. Pegmatite Igbojalye, Wolun, lyana Church, - . Tantalum and niobium contained in this
Tantalite Awa, Oro ' mincral are used for hest and corrosion
resisitant steels and alloys applied o space
ships arnd gas turbines.
Iron Ora Ferruglmous  AJase, lponrin, Gbede, Oko, 106,600 (Ajase)  For steel mamsdactuce.
Quartiite Otamokun, Ajlnopa,
Olcder BIF ke, Ajabonoka. Chokocheko, 600 mudion Ao,
Agbado, Okudu, Ebya. Ero, ewc '
lranstone Agbaja, Koton Karifi, Bassa-Nge  Over 1 billion -ditto-
-Gold Aluvial and perinds, lagurmod, lewara, Tbodi - For ernaments, manetary purposes, maost
- Primary of it bewng used as bullion nreserve lar notes
' issued, denbistry, ete.
Marble Dolomitic Igbeti > 40 mullion For Muxng stone in stacl rmaking; for soil
. replemeshment arkd acidity correcuen; for
glass and paint rmaking: for wein paper mills,
i sugar relimng: for construcuon materials
such terrazzo. palladiana, etc
Dolomitic Elebu 150,000
idoani ND




Sagamu, Oke, Ate, Papa, Alanio,

Limestona Fossiliferous =100 For Portland cemant manufagiure, lirne
Ewekoro, [bese. Owode, producton, animal feeds. water reatment,
Igan-Egungua, ljeun canstruction mateals, carbide production,
- fertihzer and for other purposes mentioned
Okeluse 7 roilon tor marble alove,
Clay Fire Clay lbadan, Saki, Iresapa, lresadu For making briks, Noor ules and
* Eruva, Kishl, Iwo, kire. Apomu, relraciones.
there, Ado-Ekiti, Ire, igbara, ND
Odo, Oba-Akoko, Ipara, Imepe,
ltord, Qlada, (bese, llo junction,
Sertkl Oko, Oke-Eri.
Onibode >2.5rmillion
logun 5 milbon
Abookuta oo Large
Oslele OND
- Elefun Totogangan ND
Afyetoro ND
Akinlabl (Ao Awaiye)¥ 2.5 milliod
Ibadan ' ND
Kaolin fsan. Ekiti ? mallion
Ara-Ekitl 4 million For making chwiaware, {for wse as lillers,
Akure (NE} > 10 nullion extendery and carniery n pants, rubber,
Sogbon N plastics, texvles ard paper ndustiies;
QOdo Aye ND for making drugs, etc
) lon NO
J;’F Abule O HND
Gun NO
lbonwon Imagbon ND
. Setubo ND
Phosphaie Phosphorlte o junction 20,000 For making lectiizer, matches awl chenucals,
Osheosun, Fagbohun
. QJa Odan, Serki Oko, Akinside.
ldogo,
¥ Bitunwin Seml-Solid liebu, e, Afatuke, Ode
Hydrocarbon Aye, Foriku, Aiyadi, Agbadu, 1534 (Agbadu)  Asasource of heavy ol wihich can be cracked
Olesl, lwopin, Yemoiji to make other products such as diesel, (uel
ail, lube oil, asphalt, pitch and imator spiras;
can also be a sowrce of sulphur, armmonia,
phenol, Nbadd M ‘
Cclires Primary For pants. plasuc. rubber, hnoleum, wood
‘. Yelkow llesa ND and paper slans
Ochre
a4 Secondary
,;, R Yellow Sagamu HND SJitig-.
Ccehre
Feldspar Pegmalite liero > 6 millign Employed v pottery, enamels, tles ad
porcefain
Eda ND
Awo ND
Ode Omu ND
11
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Ide QOdan ND

lgbolua WD
lworocko 219]
Abeokula ND
Talc Alteration Wonu-Apomu 16,500 For powder, ceranucs, tles,
products Laduntan-Apomu 3.180 pharmaceuticals, ote: apphed as carrier for
of mafic to  Asegbo 5.495 insecticdes and 3 filler in paper, rubbar and
ultramalic Obaluru 55,650 roofing materal industries.
rocks Iseyin <150.000 )
Silica Construction Flood plains and large river Large For buldimg houses, sandcrete blocks,
Sand channets in the southwest sarx] filling ere. )
Glass Sand Badagry, Lekl, Avyetore, Large “Teor plass making. Can
Igbokoda, thorodu, abse be applied as
Makun-COrau, rbu le foundry sand, etc
Quartzite llesa, Esa Oke, Erin Oke, Large Can be processea to produce quariizne
Imesi-lle, Elon-Alaye, lseyin, pebble and sand that can be applied for
liero. metallurgical. relractory and glass making
purpases.
Crystal _.i;é-ro, Igbojarye, Ohk ND Used i electramcs
Quariz B
(Rock Crystal)
Sillimanite . QOleode, Odo-ljeya.Obalerm area WD For making reflractory bricks
Gemstones Beryl Olode, Clojucro, Wolunflyano HD For making pelished ornamental stones
(Aquamarine, Church, Lamolo, Awo . _
Emerald)
TJournaline hero, He-lle, tkice, Ohki. ldiko, rMD ~dditto-
{Emralite, lle, News Target, Oro
Rubellite
and Schalite)
Construction -Laterite Present in ali Srates of the ND Employed n road. dany Lulding and other
Stones gravel southwestern except Lagos <vil engineering Consiruciion
Quarlize «ditto. N ~ditto-
rubble
Rocks -ditto- ND ~dita-
Laterite Lateritic Present 1 all States ol the
) Soi} and southweiy, ~dhito.
. ’ hardpan
Rocks for Gnelsses, Rock present in Dasement Large Polshed stores used as floor and wall vles. :
- ) polishing Granites, Complex area; Charnockile statues and other ambellishrment
i . ' Charnockites, abundant in Ondo and Ekin
| Syenite States; Syenite at Saki.
!
i
e ; Ol and Liquid and Near shore area ol Qndo state ND Used 1o produce Tuel, and chemicals for
' Gas Gaseous varsows demeste arcl industral uses,
' Hydrocarbon
- Gypim Sedimentary  Csosun, Abule Crire [E]w] HMarmulacture of cenvent, panr, chalk,
- plasters
12
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