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INTRODUCTION

Mr. Vice-Chancellor, I feel highly honoured to be invited to deliver
the 25th Inaugural Lecture of this great University today.

The title of my Lecture is: Rocks Enrich, But Minerals Civilize
and Vitalize. Let me begin by giving a brief history of the Science of
Geology and its conflict with the accepted religion of the time.

The fundamental principles of geology, which is the study of rocks
and landforms were discovered in the decades 1790 — 1820. These decades
have been termed the heroic age of geology. Geology developed into a
Science during the Industrial Revolution, being stimulated by the
prospecting for coal and mineral deposits. Its rise also coincided with the
Romantic Movement, when mountains and the wild recesses of nature
became suffused with a new interest. Geology as science, has profoundly
altered popular conceptions of time, the Church, man and the balance of
nature. i

o) YT ?‘ LU TFEEL F R ;

- Modern geology began in style. In 1785, James Hutton, a 58-
year-old natpalist and farmer, presented to the Royal Society of Edinburgh,
his thoughts-and-I quote:“Cofi€erning the system of the earth, its duration
and.stability” unquote. The"papfer dealt with the lands and the Seas in a
successiomofformerworldsand the power of water to wear away rocks.
It painted a scene of immeasurable antiquity, constant in change, and

‘evidently endless. “With respect to human observations, this world has
neither a beginning nor an end” he wrote. Hutton’s words, as later events
were to prove, struck a mortal blow to the ruling notion of secular time.

And of what importance was that? When Isaac Newton and the
astronomers a century before had expanded the Universe in space, beyond
any constraints other than natural law, the established and popular view
of Creation suffered no harm. When Hutton and the geologists, however,
expanded the created world in time, they seemed to be challenging the
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Divine word. There was a reason for this: the English-speaking peoples
had for two centuries resisted the authority of their original Church,
preferring to substitute the authority of the English Bible. Divine authority
rested in the scriptures and to question them seemed to question Providence
itself. The creation of the world, said the Bible was accomplished in six
days. Hutton and the geologists were saying that even six millennia could
not meet the facts. Thus the geological concept became a religious issue,
and a conflict of appropriate ferocity commenced.

"There were repeated controversies between geologists and the
upholders of the literal truth of Genesis, in which the whole future of
Christianity was held by the latter to be at stake. The geologists eventually
emerged victorious. The observation of nature triumphed over the
Revelation of scripture. It was established that the earth had not been
created about 5,000 years ago but that it has been in existence for 4.5
billion years; that Noah’s flood was merely an episode in a series of local
inundations. It is important to mention this conflict between Geology
and Religion so that the title of this lecture is not regarded as sacrilegious.
Some people here will affirm that only God enriches, civilizes and vitalizes
and not rocks. To such people I say, please hear me out before you
crucify me.

ROCKS ENRICH

Rocks are aggregates of minerals. The mineral deposits and metal
ores that enrich individuals or nations are hosted by rocks. Field
observations disclose an association of certain ore minerals with specific
rocks that is so general and widespread as to exclude coincidence. Some
igneous rocks are themselves bodies of ore such as some deposits of
chromite, ilmenite, corundum, diamonds and some magnetite deposits.
Since these are merely igneous rocks, although of unusual composition,
they indicate a direct relationship between magmas and mineral deposits.
This association establishes a direct relationship between the ore minerals
and rocks, indicating thereby, a magmatic source for both. For example,
primary platinum deposits occur only in ultramafic rocks such as dunite
or peridotite,
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Quantity \eeded k® |

T Level of Reserve (tones) | _Projected “Tndustrie, that Source |
s Non- State : Development 5 Cses Industrial Input requireithes.. |
N Metallic Occurrences Location i Industrial Uses Users SR Tonj ? | S
Minerals | |
H H
. 3
i
o Feldspar Benue, Kwara, Akwan, And, Bari —r Iy dro-chemical acid Glass Industry, Not yet Not yet known: 25,000 Glass Industry. 8P, 200
Oyo. Kaduna. Alawain Egbe, Okene production glass Ceramic developed. Not yet 5,000 Ceramics
Niger, Kwara, in Kwaru Stale. Bari, ceramics, glasses. industry. Partial quantified.
Bomo, Oyo, Alawa in Niger State, metallurgical fluxes, Chemical exploration and
Ogun Owoza in Bornu State, Glass manufacture. industry, evaluation
Osogbo in Osun State; Ceramics, Filters in Construction Need processing
Abeokuta :n Ogun paint Industries, Terrazo industry. outfits. Have
State. and tiles manufacture, potential of
Road construction and meeting demand
building projects. locally.
2 Flouspar Rerwe. °CT Akwana, Arufu in Hydro-chemical acid Chermical Partial Not yet
(Flourite) Benue State, Benue production glass, Industry, Glass investigation quantified
Valley ceramics, enamels and industry,
ferrous metallurgical Ceramic.
fluxes industry, Iron &
Stee indusry
1L | Gametim Plateau KelTi, Akwanga “Abrasives paper, gems. Petrolesm Not yet
conjunction Nasarawa cleaning and polishing industry quantified
with Rubi agents - Sandblasting §
|
12 Graphite Niger State, Alawa in Niger State, Graphite Crucibles. Foam Dry, In large quantity > 00
Kaduns State, Biri Gwari in Kaduna Lauricants, pencil lead, Electrical but not yet
Gongola State, State, Majo, Butale, carbon brushes and Industry, quantified.
Bauchi and Gyam, Jawo, Jelo in foundry facings Chemical
Sokoto States. Gongel.. State, Haya in industry
Bauch: state
13. Gypsum Bomo, Sokoto, Potiskum Damboa in Manufacture of Cement, Small scale Large but not 286,000 Cemerr Chalk & 20°% 80% Detailed
Gongola, Bomno State, Wumo, paint manufacture, mining in yet known Crayon 80% 20% exploration
Enugu, Gada, Kakamajei in Ppaper and ceramic Sokoto and construction -100% 9 and
Anzmbra, Sokoto State, industry/industries. Potiskus. Pharmaceuticals -100% cvaluation
Ogun, Bendel, Maugiroe shelling in Mamufacture of ceiling Partial 20% 80% required.
Benue, Bauchi, Gongola State, Oji. bands. dental explorat.on and 80% 20% Needto
Kaduna, Olo. in Enugu State, school chalk, art casting evaluation. - 100% incresse the
Kaduna, Niger, Awka, Onitsha in ) and Present -100% scaleof
Oyo Anambra State; i production is Mining
Gombe. Kanawa, Fertilizer. Teys than 10%of Sckoto and
Filiya, Gub-Zardin in national Potiskum.
Bauchi, Awgu, Otukpo requirement.
in Benue Valley,
Maiduguri in Bomo.
Adamawa in Gongola
State.
14 Kyanite Kaduna, Niger Birmi Gwani, Masuku, Refractory. manufacture Partial 7.000.000
Meguga Kuta of refractory motares, investigation. Others yet to be
Cement mixes Further studies quantifi
required to
assess economic
viability of
reported
deposits.
N Nen Stete Level of Development Resesve Profected Quantity Industries that Source
‘l:‘ Occarrencer Lecxtion Industrial Uses Users (tomes) Uses Needed as require them
Industrial Remarks
Input (Ton) g g
6. Fire-Clay Emugn, Obuya, I
Refractory | Anambra, imo, 2, Nugu, Nnewi, Refractory Foundaries Cement Detailed bencliciation 76,000,000
Katsine, Ogun, Alaure, Bricks 7 studying pilot projects are
Sokoto,Ondo, | Abeokuta, Jos, Kamba, e g
Platesy Sokoto acceptable aluminsilicate
refractories. Care
achieved, the demand for
such refractories can be
R : T — : fully sourced locally.
MB“"“ Lb, B‘hiln" b Np:w?;'::( Chemical Industries h.fdm daul_e:lmplﬁm i" Targe =
jba medium, polishing Pilot m‘m,-mw red quantities
compourd. o 10,000,000
Filtering agert in o cad = iy ’
ié huificatich & suitability of the deposits
oils and in brewing
In heat and sound
insulation in the
form of bricks or
loose powder, as a
and
flatting agent in
paints as a dustling ~
agent to prevent the
caking of fertilizers
containing
| =nemonium nitrate
i | and asfille in
H | light-weight
| conerete rubber,
| goods and peer,
also used inpve
pipes, roofing
sheets, etc, Asa
catalyst carrier
chromate
support, polish
abrasive
& | Delomie Kwara, FCT, Takurs, Elcbu Refnciois
MableMs | Niger. Bendel, Ajackuta, Osara, Refractory bricks.
- BSSE Ovp. Burum, Taka Lafia, In refractories,
Plateau, Kwakuti, Ukpilts, chemical industries,
Kaduna, Ondo | Udo, Igars, Ikpeshi, cement
Robe, Igbeti, Toto- manufacture flux in
mura Eill, Kankara, steel making and in
Petroleum
8 Road buil
Used for
metaliurgical




- Level of Reserve Projected l-‘:‘“ Seurce
S Non- State Occurrences Development Uses Needed as
/| Metalic Location . Industrial Uses Users Industrisl require e
N| Minersis ! input (Ton) them
| g 3
2| Quwtz Plateau, Bomo Pankshin, Biu Piesoelestric crystals, Ceramics Pitting, trenching and 20,000 others 59,500 Ceramics
0 optical uses granulometric not quantified
: _analysis
2| Sakt Plateau, Enugu, Awe, Abakaliki, Okpesi, | Foodstuff uses, uses in Agroct Partial i Not yet known 380 Agrochemic
1 Cross-River, Rivers Uburu agriculture and industrial, | aland als and
chemicals, textile, Fettilizer 34 Fatilizers
industrial soap and Cosmetics
explosives, production of lld .
orine Toiletries
Pharmaceuti
calsSoaps
and
2§ Send Oncio, Kwara, Bero, Lokoja, Shehu, Fondry sand, Ceramics, Modt have been 6,5000,000 others |Deposit have |
2 Plateau, Enugu, Pankshin, Nsukka, manufactire of glassware partially investigated not yet potential to
3 River, Edo, Lagos, Enugu, Nsude, Port- and evaluated. quantified but  |replace
Ondo, Rivers, Harcourt Ughelli, Apapa, Deposit meet very large imported sand’
Sokoto, Niger, Imo, Lagos, Ondo, Igbekebo, industn'a‘l for gravel
Ogun, Kaduna Insert Igbokoda, Afam, requirement and can pack. i
-Ode, laro, Daura |
2 Sulphur Sulphur can be Sulphuric acid production Not yet i
3 obtained from lead- insecticides, paper, quantified it
. zinc smelting. Lead- rubber and plastics i
zinc ore is found in {
and Plateau : -
2 | Tae “Niger State, FCT, Kurmunu, Tegina, Mary, | Used in paint, cement, Chemical Partial preliminary 45000500 2,500 Cosmetics, 100% Detailed
4 Oyo, Kwara, Shagamu, e, llesha, | toiletries, industri investigati Others not yet 1,000 Foam Dry IESve
; Ondo Iseyin, Okolon, Zongwa, | Ceramics and insecticides | cosmetic Geological drilling known Paints 100% studies
Tjero EXiti, Odogbe industri i required
and analysis Degosits
may satisfy
National
demand
when fully
exploited
and
= essed
2| Trona (Sdda | Bomo, Gongola, Gashma, Nguru, Geidam, Manufacture of glass, Glass Needfor detailed Targe commercia 20500 Glass 5 ad
s | A Kano Belwa, Zumo. Chemicals, Caustic soda industry, mapping, drillingand | uantity 500 industry 100%
. and clearisers. For Chemical tests on Cosmetics
production of akumina, industry the deposits. Mining 50%
paper and i is on small scale.
refiring, crayon industry, 2
manufacture, mercezing Paper
cotton and water industry and
treatment. Petroleum
industry =
Level of Reserve Prejec Tndustries Sewrce
& Nen- State Ocowrences Development (tomes) ted Needed as that
N Metaiic Location ndustrial Uses Users 1 Uses Industrial input require Rrmarks
Minerais (Tom) them E
15 Limestone: Cross-River, Kwara, Mfamosing. Udo, Jakura, Cement Manufecture fluxing Cement Most are being 20,000,000 7,830,000 Cement 100% - Deposits
Benue, Niger, stone for i i # el 3,000 Fertilizer 100% - exceed
Kwara, FCT, Sokoto, Ya filter in Petrochemical, lime Petro-chemicals 10,161,000 20,000 Glass Paints | 100%- i
Bauchi, Rope, Kwakuti, Elebu, | production plant B 5,080,00C 1,000 Asbestos 100% - s of Cement
Enugu, Abia, Edo, Purum, 67,059,000 200,000 Constructio - 100% Industries.
Ogun Ondo Gombe, e 1,300,000 n -100% Studies
Nialagu, Odomoke, 702,000,000 900,000 Tron & Steed 100% - Production
Asoctulow, Ukpilla, 200,000,000 100%- of fluxes
Ewekoro, Sagmru, 101,000.000 100% - should be
Okolase-close to Nom; ”7_‘3’;?; 100% - mtensified.
-100%
100% -
7,500,000
16 Lignite Bauchi, Anambra., Not yet
Enuge, Abia, Delta, qutified
mo
17. | Codl “Emuge, Bawe, 458,000,000 2,515,000 Tron & Stecl Needed for (o)}
Platess, Bauchi, further
Gungola, Abis, Delta research
18 Mica Bauchi, FCT, Not yet Electro Electrical/
Platesy, Kwara, quantified nic/Ele Electronic
s
1 Preaietc Scketo, Opm. Net Fhowplesus Aced Farutiee 169%
g o, Bl iing 030 - ey
30980, Phosghue floth
SRR ;)




& Motallic State | LewiofDevelopment | Resevve (tomes) ng.a.‘ [""T"7 Industries s
N Minerals Lsestion Industrial Uses Users sl ‘ Mm‘ "'."“ Remarks
Inpet (Tow) e ;
K Cassiterite Plateau, Kaduna, Jos, Zaria, Tmn plating, can Tin q 143, = —
Qnor) | Kano, Bauchi Bauschi, Kano Rt o — T et iz Toumide.[ 30000 b 100%
o e B o ot
ceramics, Hardening of Industry | Paleo; i Tead wires Industries
corper and lead in alloys. mapping. Geophysical and printing
Used in collapsible ubes investigation of old circuits
- : i buried river channels.
2 Columbite Bauchi, FCT, Kano, Bauchi, Benue, Source of Niobium and 35,000,000
Katsina, Kwara, Fusaka, Zaria, Tantahum ferro-alloys, Most deposits
Niger, Benue, Ogun, Kano, Ririwa, Spevial steels, electronic nct yet
Plateas Kabba, florin tub filaments, in rockets quantified
Akwa-Tbom, Oyo, nuclear reactors. High  —
Kogi Jos, Plateau, temperature alloys for jet )
Sepeteri. Lawo- rockets; used in vacuum
He, Kngu. : tubes and radio valves.
3. | Galem FCT, Niger Babasanmi, Sources of lead, balterics, Detailed geological Notyet
Izom Eletrical cables, mapping, drilling. quantified
ceramics is.
4. Gold Sokoto, Oye, Edo, Zan€aa, Jewellery and omaments, £ Not yet
Kaduna. Kano, Malemale, Ticha, dental and medical quantified
Kwara, Niger Iperindo, Igwra, | supplies, lestronics,
Bimi-Gwari industrial applications.
Kano, Kabba, Coinage and High
Kainji, Minna, technology applications.
Kaduna, River
5 Temite Plateau, Kaduna, Steel Manufacture and
Kmo, Kwara Engineering works with
other mineral like
Manganese, Nickel, etc.
|
[ Level of Reserve | Projected Uses Quantity Industries Searce
8/ Non- State Development (tones) Needed 35 that e
N Metallic Qccurrences Location Industrial Uses Users Industrial require e
Minerals Input (Ton) them -
g 5
LI
iy
26, Bentonite Gongola, Bomo Gashua, Crayons. Pharmuacy. ot yet 140.500 Ol Industry 160%
{Bentonite A/Balwa osmetics, Agnculture, quantified
Clay) *ilishers, Water paints,
* extiles.
27. Magnesite Gongola Garkida Refraciory Foundry Not yet
(Magnesiu quantified
mcanbe 1
obtazined) 1
Towrmzline Niger Plateau Kumunu. Gemstone — Jewelry in Not yet Thse areno
28 Kefli abrasives, manufacture of quantified but cuttmg and —
surface testing very large and P"m : e
cauipment. lectronics in commercial industrics in the
__quantities i
29; Emerald Plateau Keffi Electronics
30. Rock Plateau Jos
Crystal
Topaz Plaicau Jos L Topaz
2. Flouspar Plateau Jos 2. Flous
3 Aquamarine Jem'a Kaduna Jem'a 3. Aquamarine
34. Kadura
S. S Kaduna
Amethyst Katsina, Bauchi Zaria, Dah, 3 ’
Panamadina, J
Hange Hills,
Balewa
37 Gamet Various J
localities
38 Decorative All over the For decoration and Construction Very large 1
Rocks States construction companies. .




Level of Reserve (lomes) Quantity Needed s Indusiries Sewrce
8 Metalite State Develspment Industrial Inpat thet
N ‘Vanerah Occurrences Lecstien Industrinl Uses Usws (Tem) n:t
v
10. Ronazite Plateau, Kaduna, In spark lighters. gas
Kano. Bauchi mantles, colour
television and other
mdustrial uses
11 Pyrochlorita Kano. Plateau
12 Butile Plateau. Kaduna, Sources of Titanium
Bauchi stainless and special
steels for dies and
hardware, In
and Pottery fillers in e
pams and e =
ey
LR Thorite Plateay
14 Wolframite Kaduna Banki Source of walfram. In commercial
Elextrical (bulb) quantity but not
lighting, electronic — yet quantified
electrical contact
- =
18 Ziren Plateau, Kaduna, Jos, Odegi, In various alloys Traces. More
Ondo Ekiti masfacture, weastobe
Nuclear reactors, mvestigated.
flask, tamps,
refractory foundsy
materials, abrasives,
16. Vanadium FCT Abuja Alloying agent
increases  strength
and resistance
17. Nickel Oyo He-Desha Imparts  loughness
Hilima and resitance to
Tanko heat and acids
18. Chromite Sokoto Rumn  De Impasts hardness and
- gos ecvents ust.
Level of Reserve (tones) | Projected Uses Quantity Industries Source
8 Metaitic State Development Needed as that
N Minerals Occurrences Location Industrial Uses Users Industrial require —
Input (Ton) them 3 £
LI |
6. Tron Ore Kwara, Plateay, Rakpe, Carry out Pilot plant 310,000,000 5.9 - 84 million Jron and
Kwara Muro Hills, (exploited) ?;‘pg;‘m“"“ tones from Steel plants i
tot, investigation 20,000,000 1990-1995
Ajabanako, investigated 2,000,000
o, Tijani,
Benue, Sokoto, Agbaja, Further Investigation Not yet quantified
Bauchi, Bomo, Kanana
Enugu, Kwara,
Sl 60,000,000
oy0 G i i 24000000
Kishi,
Kafa,
Nsude,
udu Tijani
Ajabe,
Egborin,
Gbede,
Otamolam, N
New p2 1
B Lead Zinc Kano, Rifiwai, No storage Detailed geological Not yet quantified
Enugu, Abi Zuru, Wase, batteries mapping, drilling,
Bemue, Bauchi, Abakaliki, Eledﬁcimles, sampling and
Gongola, Ohaozara, Ammunitions laboratory analysis
Oshun Ishiagu, Pipes, pigment
in Paints and




These minerals may be ciassified as follows:
A. MINERAL FUELS

Coal was one of the first minerals to be economically mined in
Nigeria. It was first discovered in 1909 and mined in 1915. Over 2.74
billion tones of Sub-bituminous coal are inferred in Anambra, Nassarawa,
Ondo, Adamawa, Delta, Edo, Ebonyi, Gombe, Imo, Kwara, Bauchi and
Plateau States. Nigeria’s proven coal reserves now stand at about 640
billion metric tonnes. These figures were given by the Managing Director
of Nigeria Coal Corporation, Professor Pius Okeke, in the COMET of
Monday, April 29, 2002. There are three underground coal mines namely:
Okpara, Onyeama and Owukpu in Enugu, in Enugu State and Kogi States
respectively while there is an open cast mine at Okaba — Odagbo in Kogi
State.

The Nigerian coal has a sulphur content of less than 1% and low
ash contents. These properties make the coal environmentally friendly
and hence it is a foreign exchange earner.

The Lafia-Obi Coal has coking properties and can be blended with
other coals to produce the required quality for use in the blast furnace at
Ajaokuta.

Over 70 million tonnes of lignite has been recorded in Edo and
Delta States. Coal is used as fuel. It is also used in the manufacture of
tar, graphite, re-carbonization materials, paraffins, Wax and pitch among
other uses.

Uranium: Occurrences of Uranium have been discovered in Akwa
Ibom, Bauchi, Plateau, Kano and Taraba States. Pyrochlore which

containes 3.3% Uranium oxide, 3.3% thorium oxide and 41.1% niobium

and tantalum oxides occur in the Liruei Hills in Kano State. The Nigerian
Uranium Mining Company (NUMCO) has been established for exploration
of Uranium in Nigeria. Uranium is a radioactive mineral finding extensive
use in nuclcar plants.

Crude Oil and Gas: Nigeria has huge reserves of oil and gas. Petroleum
provides the main source of government revenue and foreign exchange.
The reserve of Crude petroleum is currently put at 32 billion barrels and
vovernment plans to increase this to 40 billion barrels by 2010. The gas
reserve is estimated at about 159 trillion cubic meters. These figures
were recently revealed by Miss Pepple, Permanent Secretary,
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Ministry of Petroleum Resources. (PUNCH, March 22). Petroleum
products will continue to remain the mainstay of the Nigeria economy as
long as the Nigerian government continues to neglect the development of
the solid minerals.

Table 2 gives a list of domestic petroleum products.

TABLE 2: DOMESTIC PETROLEUM PRODUCTS

Premium Motor Spirit (PMS)
Automotive Gas Oil (AGO)
Liquefied Petroleum Gas (LPG)
Deodorized Kerosene Gas
Dual Purpose Kerosene (DPK)
Aviation Turbine Kerosene (ATK)
Naphta

Low Pour Fuel Oil (LPFO)
High Pour Fuel Oil (HPFO)
Asphalt (Six Grades)

Base Oil (Six Grades)

121 Wax

13.  Sulphur

— e \O
—_—0

B. IRON DEPOSITS

The Iron and Steel Industry is the catalyst for tie industrialization
of any country. Two major steel plants have been set up at Ajaokuta in
Kogi State and Aladja in Delta State. Both plants have been planned to
consume about 3.5 million tones of Iron concentrates annually. At full
production capacity, Aladja requires annually:

(1) 1.55 million tonnes of iron ore
(i1) 800,000 tonnes of Coke

(i) 130,000 tonnes of limestone
(iv)  50.000 tonnes of refractories

16




while Ajaokuta requires annually: -

@) 2 million tonnes of iron concentrates
(i) 1,200,000 tonnes of Coke

(iii) 650,000 tonnes of limestone

(iv) 255,000 tonnes of dolomite

) 70,000 tonnes of refractories.

The main raw material is iron ore which is available in Kogi, A{lam.bra, Oyo,
Plateau and Sokoto States. Table 3 shows the major iron deposits in Nigeria.

Kehinde-Phillips and Nurudeen (1997) carried out extensive mineral exploration
of Sokoto State. Limonitic iron ore deposits were discovered in various localities as
indicated in Table 3 above. The reserves of these deposits were calculated and amount
to 594,605,030 tonnes with grades of between 32% and 40% Fe. Iron ore is the major
raw material for the Stcel industry, metallurgical and rolling mills and foundries.

€. CERAMIC MATERIALS

Clays:  Extensive deposits of Clay are ubiquitous. They are known in severa:
| : laces in Nigeria including Tade near Omi-Adio, Oyo State first discovered b
- MAJOR IRON DEPOSITS IN NIGERIA P o g > Y y
J TABLE3:. M Olayemi and Kehinde-Phillips (1973). It had a reserve of 1,524,000 tonnes.
! - S U pades Remarks Other deposits occur at Mararaba — Rido in Kaduna State, Jos and Maiduguri.
‘J 1’ Location i R‘Els,z:‘::sl (% fe) These clay deposits find extensive use in the pottery and Brick industries.
1 } Agbaja Kogi 30,300,000 -0 Kaolin: Kaolin deposits are found in several areas of the country. Important
| Plateau deposits of Kaolin are distributed as shown in Table 4.
il ST i 3 37.65
» Itakpe/gﬂ1 Izogl - ’28’888’888 . TABLE 4: DISTRIBUTION OF KAOLIN DEPOSITS
: Bude gy 102,000 | 40 :
‘ Ajashe Oyo | =2 No. Location State Reserves in Remarks
| - [ Muro Hill Plate?au | 10,000,000 | 31.6 Tonnes
il Ajabanoko | Kogi 60,000,000 | 32 1. | Ozobulu Anambra 24,200,000
f Kanana Kogi 2,000,000 | 31.5 o e 2. | Kankara Kaduna 3,400,000
I Kebbi Sokoto | 42,879,200 | 38.0 ze:;ndz i 3. | Ifon/Omiafara | Ondo 40,000,000
| (15 9‘;“1 S 4. | Sabro, Sokoto 1,092,000 | Kehinde Phillips &
: : — Kehi )d Phillivs | Lambani Nurudeen (1997)
Yabo Sokoto | 402,861,890 | 40 LN 5. | Goronyo Sokoto 2,878,483 | Kehinde  Phillips &
Sokoto/ | 107,563,460 | 40 = | & Nurudeen
> 1997) Nurudeen (1997)
| e 9 6. |llela Sokoto 693,030 | Kehinde = Phillips &
| Kehinde Phillips V : X .
| & Nurudeen i un'ldeenLl. 44
7. | Ibese Ogun 3,900,800 | Kehinde Phillips (1997)
| (1997) = o . :
| 5 8. | Bamajo “Ogun : 1.arge
| 9. | Onibode Ogun Large
‘ 10. | Lisabi ‘Ogun Large o
i . 18




Kaolin finds uses in paper making, rubber, plastics, paints, white sanitary [ : Nurudeen (1997)
ite ti cauticals, crayons, pencils among others. ' . bic
30T iy u R R i i 11. ", Shagari Sokoto 3,368,400 | Kehinde-Phillips &
D. METALLURGICA}. AND REFRACTORY MINERALS Nurudeen (1997)
The main characteristic of refractory materials is their ability to 12 [ 3arno Sokoto 20,358,968 | Kehinde-Phillips &
withstand high temperatures employed in metallurgical furnace. These g Nurudeen (1997)
refractory minerals include dolomite, limestone and fireclays. Dolomite - - : St
is used in the manufacture of steel, in construction and glass industries. In 13. | Dangeshuni | Sokoto 17,593,352 | Kehinde-Phillips &
steel manufacture, dolomite and marble are used as fluxes. Known deposits Nurudeen (1997)

of dolomite/marble occur at Jakura, Osara, Elebu, Igbeti, Burum, Ukpilla, Ubo
and Kwakuti. Fire Clay deposits are found in the Lower Coal Measures at
Enugu, Obuya, Okigwe, Abeokuta and Akure. Limestone deposits are known

In addition to cement manufacture, limestone is also used in lime

in several places and include Nkalagu, Ugep, Mfamosing, Yandev, Ewekoro, " production, filler in Petrochemicals and as fluxing stone for iron smelting.
Sagamu, Kalambina, Ahaka, Ogbolokuta and Kanawa, among others. The
reserves range between 5,080,000 tonnes at Ogbolokuta to 135,000,000 tones (ii) Marble:
at Ewekoro. Large deposits of marble are available at Ukpilla, Kajura and '
Igbeti as well as at Elebu, Kankara, Toto Muro Hill, Ubo, Elebu and Itobe The major deposits of marble are illustrated in Table 6. Marble
among other places. occurs widely in Kogi and Edo States. The deposit at Ukpilla is quarried
Limestone: Table 5 shows the major deposits of limestone in Nigeria. mainly for Cement manufacture. The Jakura marble is cut and polished
TABLE 5: DISTRIBUTION OF LIMESTONE DEPOSITS _ for ornamental purposes.
No. | Location State Reserves in Remarks " TABLE 6: MAJOR MARBLE DEPOSITS IN NIGERIA
Tonnes
1. | Nkalagu Anambra 11,000,000 | -
2. | Odomoke Anambra 64,011,000 . 3
3. | Mfamosin | Cross River | 20,000,000 : S Ty e Type R‘f;ﬁ;‘::s'“
4. | Igumale Benue 110,161,000 - - ,
| oM B e 67,059,000 1. | Jakura Kogi Calcne. 46,738,000
| E | Ewerai Ogun 135.000,000 / 2. | Burum FCT Dolomfte 4,572,000
il 7. | Sagamu Ogun 170,000,000 3. | Kwafi Niger Dolomite 2,540,000
/ 8. | Ashaka Bauchi | 68,000,000 4. | Taka Lafia FCT Dolomite 4,000,000
! 9. | Wammako | Sokoto 101,605,000 | 5. | Ukpilla Edo Calcite 10,161,000
il 10. | Bodinga Sokoto (11,952,443 | Kehinde-Phillips & 6. | Ubo Edo | Calcite 22,353,000
| 7. | Igbeti Oyo Dolomite 40,000,000
‘\ 19 : . :




E.

FERTILIZER MINERALS:

(i) Phosphate:

Included.in these are mainly phosphate and gypsum.

Table 7 shows the distribution of known phosphate occurrences and

- deposits in Nigeria

'!AE.LE 7: PHOSPHATE RESOURCES OF NIGERIA

8

)

2,574,391

| No.| Location | State Type Reserves Remarks
i TR ‘ _in Tonnes 4
1)) Ifo . . | Ogun | Granular Traces for
2. | Oja-Odan ' | Ogun®"| Nodular Traces |
3. | Oshosun . ~ | Ogun | Vessicular Traces IO
4. | Abakaliki | Imo | Nodular Traces |
5. | Bodinga Sokoto | Vesicular 2,720,439 | Kehinde-Phillips and
Nurudeen (1997) !
6. | Shagari Sokoto | Nodular/Vesicular | 1,548,261 -| Kehinde-Phillips and |
Nurudeen (1997)
7. | Gwadabawa | Sokoto | Vessicular/Nodular | 3,216,915 | Kehinde-Phillips and
| % Nurudeen (1997)
8. | Wurno Sokoto | Vessicular/Nodular | 5,464,730 | Kehinde-Phillips and
Nurudeen (1997)
9. | Kwre Sokoto | Nodular/Vessicular | 2,059,776 | Kehinde-Phillips and
. Nurudeen (1997)
10. | Dangeshumi | Sokoto'| Vessicular/Nodular | 6,881,093 | Kehinde-Phillips and ‘
) Nurudeen (1997) |
11 | Gada Sokoto | Nodular/Vessicular Kehinde-Phillips and |

The industrial uses of Phosphate include: ma

Nurudeen (1997)

nufacture of fertilizer and phosphate acid
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(i)

The phosphate deposits/occurrences are usually associated with Gypsum.

Gypsum:

Table 8 shows the Gypsum resources of Nigeria.

TABLE 8: GYPSUM RESOURCES OF NIGERIA

No. Location State Reserves in Remarks
Tonnes
1. | Oshosun Ogun Traces .
2. | Bodinga Sokoto | 2,317,403 | Kehinde-Phillips and
Nurudeen (1997)
3. | Shagari Sokoto | 1,318,889 | Kehinde-Phillips and
Nurudeen (1997)
4. | Gwadabawa Sokoto 868,227 | Kehinde-Phillips and .
: Nurudeen (1997)
5. | Wurno Sokoto | 4,654,971 | Kehinde-Phillips and
Nurudeen (1997)
6. | Kwre Sokoto | 1,754,624 | Kehinde-Phillips and
Nurudeen (1997)
7. | Dangeshumi | Sokoto | 5,861,612 | Kehinde-Phillips and
; ' | Nurudeen (1997)
8. | Gada Sokoto | 2,193,999 | Kehinde-Phillips and
Nurudeen (1997)
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L INDUSTRIAL AND MANUFACTURING MATERIALS ; : :
F 8. |-Afam Rivers | Very Windows, Containers and
: 5 g e kel ity : Large coloured bottles
Included in these are glass, sands, talc, baryte, asbestos, diatomite : ) :

and mica | 9. | Ushelli Delta | Very Colourless Bottles and Windows '

‘ Large }
i . S oands 10. | Bida, Niger | Large Coloured and amber glass ;
The Chief constituent of glass is silica sand and minor Constituents are Soda - lh,da‘:'kv‘\{a’
and Lime. Glass sands have a silica content of 95 to 98.5% but the impurities 1aj1 e ol ¥

are important since they determine the type of glass produced. ‘
(i)  Talc:

Table 9 shows the distribution of Glass sands in Nigeria. i

X Talc is the major non-metallic mineral requirements of the cosmetic
TABLE 9: DISYTRIBUTION OF GLASS SANDS IN NIGERIA -

industry. Economic deposits of talc occur extensively i Nigeria in arrears
such as Apomu, Ilesa, Wonu, Iseyin, Ijero-Ekiti, Odogbe, Tegina, Maru and

No. | . Location State | Reserves | Type of Glass Expected Remaiks } Kumunu. The Deposit at Kumunu in Niger State has a reserve of 40 million
\ in tonnes. Table 10 shows the distribution of talc deposits in Nigeria.
‘ g Tonnes el oot 1 PRS00 Y
‘!‘l 1. Igbokodé Ondo/ | Very Colourless bottles and windows TABLE 10: DISTRIBUTION OF TALC DEPOSITS
| /| Large Flint glass II, Sheet glass 11
i 2.. | Victoria Lagos | 1,560,000 | Green Glass and Amber glass Kehinde-Phillips et No. | Location | State | Reserves Remarks Uses
Island - al (1999) (in Tonnes)
3. | Ijebu-Ife Ogun | 264,000 | Bottle'Glass 1 & II Kehinde-Phillips 1. | Kumunu | Niger | 40,000,000 Manufacture
“Amber glass I & 1I and Agoro (1999) 2. | Apomu [ Oshun | 10,000,000 | Kehinde-Phillips (1973); of Cosmetics,
| 4. | Apapa and Lagos | Very ¥ Elueze (1982) paints,
* Badagry .| Large A: SRR ¢+ T3V S0 Sy SIS S 3. | Ijero-Ekiti | Ekiti | Large toiletries,
; 5. | Gudu (Balle, 'Sokoto | 3,448,500 | Colourless Bottles and Windows Kehinde-Phillips 4__| Odogbe Oyo Nt Ktioivn fnskolicided
Kurdala, & Nurudeen S. | Tambawal | Sokoto 372,000 | Kehinde-Phillips & Nurudeen | leather .

! Bailaka) % £ {200 N [oe7 i (1997) making,

6. ' | Sabon Birni | Sokoto | 342,000 Colourless Bottles and Windows ‘ Kehinde-Phillips 6. - Tangaza Sokoto 1,092,000 | Kehinde-Phillips & Nurudeer. | Crayons,

/ | & Nurudeen ‘ (1997} " lubricants,
OesopioRn ' T 7. | Goronyo | Sokoto | 2,878,483 | - furnaces and
| 7. | Isa Sokoto | 256,500 | Colousiess Bottles and Windows Kebj. ide-Phillips 8. | Illela Sokoto 693,030 | Kehinde-Phillips & Nurudeen ceramic
| & Nurudeen 1997)
l HE2 ] 24




(i) Baryte: . .

Baryte is a vital component of the drilling mud in the oil industry.
It occurs in substantial quantity in Plateau, Gongola, Benue and Croi)s(;
River States. The Azara deposit in Plateau Sta?e has areserve of 730,0
tones. In addition to its use as component of drilling mud, baryte can also
be used in the manufacture of paints, glass and paper.

(iv) Mica:

Mica is a group name for several minerals fami'liar to the la)'fn.lan,
because of its uncommon cleavage which allows. the 'mmera'ls to split into
thin sheets. Mica is used extensively in the elec.trlcal industries })eczl'use.of
its form and physical properties. Mica occurs in many places in Ni gell)';)a,
including Dukku in Bauchi State, Keffi in Plateau Stat.e, Egbe and KSa: ; a
in Kogi State, Oban Hills in Cross River State and Zaria in Kaduna State.
These minerals are not yet quantified.

v) Asbestos:

Fair reserves of asbestos occur in the Schist belt at Mallatp Tapko
and at Shemi in Kaduna State, Tugun in Katsina State and D—utse in Niger
State. Asbestos is used to manufacture asbestos, cement product asphalt
and vinyl tiles, insulation gaskets and battery.

(vi)  Diatomite:

Diatomite is a sedimentary rock consisting of mic.roscopic siliceous
tests of diatoms and rarely of other silica-secreting organisms. It resemb}lles
chalk or clay but contains chiefly silica and 3-10 percent wa}ter with a
little alumina, iron oxides and alkalies. It is also known as diamaceous
earth or diamaceous silica. It is used as filter and ﬁll-er, for heat and sognd
insulation, for abrasives, in building materials, ceramics and many chemical

purposes.

Diatomite deposit occurs in Abakiri and Bularaba in Borno State.

The reserve is 10 million tonnes.
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G. PRECIOUS METALS:

These include gold, silver and Platinum Group Elements. Although no
economic deposit of Silver has yet been found in Nigeria, however, silver
all over the world is a common associate of gold. That is whercver gold is.
found, it is usually accompanied by some silver. The gold deposits of
Nigeria should under normal conditions contain some silver

Gold which finds extensive use as jewellery, ornaments and
monetary purposes occurs in many places in Nigeria including Zamfara,
Malelemale, in Zamfara State, Minna in Niger State and Itagunmodi and
Iperindo in Osun State. The reserves at Itagunmodi are estimated at
6000 troyounces, and those of Ife-Tlesa district at 20000 troyounces. Traces
of Platinum have been reported in the platinum quarts reefs associated
with the Pan african granites at Kure near Kano.

Platinum is chiefly used in the electrical, chemical and petroleum
industries as resistors in telephones, TV, electrodes and radios, coils and
X-ray equipment.

H. NON-FERROUS METALS

In Nigeria, deposits of lead-zinc are found in Ririwai, Zuru in
Kano State, Wase in Plateay State, Abakaliki, Ohaozara, Ishiagu in Imo
State and in Arufu and Ibi in old Gongola State. Lead-zinc deposits are
used in the manufacture of storage batteries, electrical cables, ammunitions
pipes and as pigments in paints among other uses. Cassiterite (tin ore)
occurs in the younger garnites of Northern Nigeria. It is found in Jos,
Zaria, Bauchi, Kano, ljero and Iregun. The reserve of Tinin Jos Palteau is
estimated to be 143 million tonnes. Tantalum and Niobium (formerly
Columbium) are modern technology rare elements of increasing value
because of their metallurgical electronics, chemical and nuclear uses. They
are used as high temperature alloys for jet engines, gas turbines and rockets.
Important deposits occur at Bauchi with an estimated reserve of 45 million
tonnes as well as Kano, Komu, Sepeteri, Lawo-Ile, Egbe, [jero and Udegi.

Bauxite an ore of Alluminium has been reported at Orin-Ekiti, Oyan and
Mabila Plateau.
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G. FERRO-ALLOY METALS:

i 1 nt metals whose chief use (but
e o i el
ﬁgl};%rdtésiﬁ, 'Ir‘?lrolgsgten, Cobalt and Va;ggiggz) : gilr)l(;zi)tiv c;fi i\elletllr:eg;glzﬁ
}012::,;:1?(6:25 ﬁﬁ:ﬁiﬁgﬁﬁ ‘é‘rolttlfi:;(})%la(dur:é i;a;t?;ll?rll?i r?laéslagrol ;ngl lClil\;r?r:
in Niger State. Occurences 0 molyb erlm ' b ey
L ot bt hd:i%“d;‘thht
2?5a§aﬁ3ﬂ??a$2n§:ér{< ri:(:)%?egtztte:ggjge{?{’;g:rlrtliteé ad?ai Z.ritzrz :;'
Fcli‘il:s‘cgnsltiilal\ti};ss ?ne;?iers?e)r(:: t:s(ls(:coia?eccfl\zls/ritﬁsc a:iltg;it}épat Ticlili Yeli and

Lurei lodes in Kano.
H. GEMSTONES

The Nigerian gemstone occurences have been d1v1dec_1 mtos ttov;flz
major types: the precious and semi-precious stones. Thze1 preilrcﬁ; o
include: sapphire, ruby of the corruqdum group an .er(rzllude' st
aquamarine of the berryl group. The semi- precious stones 11 e i{nowﬁ
garnet, olivine, amethyst, agate, rose quartz, zircon and tourmaline.

i i in the
occurences of precious and semi- precious gemstones are found 1n ,

Jos Plateau, Keffi in Plateau State, Jem’s n Kadunz} Stgtel,;Zan;li Is)t:lz;,
Panamadina in Katsina State, Balewa and H_ange Hills nfl_ k'al;cbo'ai e.
These gemstones have also been are found in Olode, Ofiki, S% : ej ye,
Komu and Baba-Ode in Oyo State as well as apomu In Osun : Ztl) {the
From what has been revealed so fa.r, rocks indeed enrich, : ut fo):'
not only enrich us with minerals, these minerals also act as catalysts

modern civilization.
MINERALS CIVILIZE ‘
Today, mineral resources have become almost synonymous with

~ industrial power which in turn, is dependent upon ownership of, or access

to, large quantities of mineral resources that have become the backbone
of industrial development. Mineral
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resources and man are very intimately associated. People emerged from
the Stone Age that is, became civilized when they began mining. Yet,
they have behaved in the most uncivilized ways because of minerals.
Nations and tribes have coveted minerals, stolen them, conspired and
fought over them.They still do. In summarizing the relationship between
Civilization and minerals, one can say that minerals are difficult to live
with and impossible to live without. The search for minerals has given
rise to voyages of discovery and settlement of new lands. Their ownership

has resulted in industrial development and in commercial and political
supremacy.

A look at the history of development of leading industrial nations
reveals that their rise had coincided with the development and utilization
of their mineral resources. Those nations endowed with diversified mineral
resources are the ones that became the great industrial nations and the
politically and militarily strong ones. This group is being joined by
additional countries based on their petroleum reserves such as the Middle-
East countries or by the development of vast mineral resources such as

Canada, Australia, Russia and Brazil.

Nations lacking an adequate supply of minerals either became
agricultural or aggressive, such as Japan, Germany, Korea, Argentina,
and Hong Kong. China and Russia have vast resources of coal and iron
ore and are now major industrial Nations. With the vast mineral resources
available to Nigeria, it will take some time for her to become an industrial

power because of lack of the will and aggression to possess the technology
needed to develop her mineral resources.

Few people in this industrial age realize the extent of our
dependability upon minerals. In our homes, our stoves, cookers, electric
iron, T.V. sets, Satellite dishes, glass doors and windows and all our
appliances are made of mineral products. Our various means of
transportation such as Cars, Ships, Aircraft, our weapons of war such as
Cruise missiles, tanks, machine guns and our communication gadgets such
as cell phones, conventional phones, radio, computers for our E-mail and

* Internet, all require the use of minerals. Minerals indeed civilize.
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But can this civilization be sustained at the present rate of supply

and consumption of our mineral resources? Studies have shown that the
rise of the industrial age has so accelerated the demand for minerals, that
the world exploited more of its mineral resources in the period shortly
before and after World War 11 than in all the preceding ages. Much of the
concern for what will happen to mineral demand and supply in the decades
ahead, and I am looking at this from global perspective, is related to the
assessment of two conflicting premises. One premise holds that the world
population and demand for minerals will skyrocket, while geology,
technology, and economic wallow along at their present levels. The result
will be imminent and measurable worldwide limits to industrial growth
and by extension to civilization. A contradicting premise, aptly labelled
the “cornucopian view” by Brooks and Andrews (1974) holds that we
can never run out of minerals as long as we have such comforting data as
the calculations that each cubic kilometer of average crustal rock contains
200 million tonnes of aluminium, 100 million tonnes of iron, 800,000
tonnes of zinc and so on. Technology is expected to come to our rescue.
The view from either extreme is ridiculous.

A few mineral commodities, such as iron and aluminium, for
example exist globally in sufficient quantities to maintain the industries of
the world and to permit considerable expansion. A few other commodities
such as mercury, tin and silver are already pressed to maintain their current
production and markets; their prices to consumers are rising and, as a
consequence, substitutes are being sought (and not always being found).

Between these two extremes lie the great majority of mineral products.
They are present in the earth’s crust in amounts sufficient to satisfy current
demands and allow for moderate expansion. They cannot however, over
along period of time keep abreast of the rapid increase in world population.
This is especially true of the fossil fuels that provide so much of the energy
required by our civilization. While some substitution will be possible,
general substitution will not be-substitutes cannot fill all our needs of
(essential minerals. In any case, any substitution must come from the earth’s

mineral supplies.

2

From the foregoj 1
om the going, the im
modem .c.1v1hzatlon cannot be ove:r}3
only civilise, but they also vitalize,

MINERALS VITALIZE:

ortarlllce of minerals in the sustaining
emphasized. However, minerals not

Ceria: ! ]
ertain elements are essential to life and are called vital nutrients

At some con 1
centration, however,.each nutrient element can become toxic

or eve .
metabrollx!:ila;}‘ ;3] substapce 1S sa;d to be toxic if it inhibits the growth o
organism when present above certain concentrationr

g a

in the residual soils, The tot
modified by pedological |- ©/eNt content of a soil may be

30




and the contents of organic matter. Trace and major elerpent contents of
. ils and underlying rocks are often associated with human disorders.
soi

Kehinde-Phillips et al (2001) have shown in their stpdiecs0 ﬁtfetnhtz
distribution of Zinc in the lateritic soils of Ife-Ilesa area, t(})ng 821;cg/g/ e
olfsthe soils of Ife-Ilesa arez}r vary fﬁ_)r:e l(;é)ég (rir:egt/sg ptrc:3 paired ot

i intake of zinc from seli- :
mear;dglf;ﬁlgn this soil is only 8.4mg/Zn/day cc:]rjlziparecsle:vulrglztigz
(I:{rogommended Dietary Allowance (RDA) of 15mg/Zn/day. w1534

. s in the Study area range from 75-77 (ug/d/ (rmcrogram? p —
o to 78 — 80 (ug/d/ in men compared with normal values e
l(ng/vg/nil:inwomen to 88 (ug/d/ in men. Epidennoéog;cal Stl;(llg: r;lr; =

I indi h retardation, ac

dicate prevalence of growth retal .
Ielstseioz;)r:t?lig; z:nd rerll)al malfunction due to this zinc deficiency.

Kehinde-Phillips and Fakoya (2001), have silnilarl}i derir_l?}r‘lestggﬁcé
that the average concentration of (};k:lospél/orortﬁl éngltgliasloa:vi roa e
0.09 mg/g to 0.4 mg/g. ‘
ofpl rangt?osrzzti\r‘: Z?)rills is1 .OSg/ rgg/ g. The recommended dietary al.lotwl?:gef
Ofpl}llosphorus is 800 — 1200 mg/d, whereas the average dletar%/ mdaCro .
= otslp s from common self-selected diets prepared from ooth ttge
S oruthese soils is 305 mg/day. These data clearly 1nd1c3te / ?e e
(')lwgt(') {xfe-llesa area and food crops cultivated on them alr;:l ri;; :ontent
S(t)\lothorus. This deficiency is similarly re(tilecte;i gr; ts}:fb 1)_)(}alcotsspwc})l Hsg
i d serum of patients and contr
ggtt?v?eefzs;lgg 81;/01 00ml to 4.50 (ug? 100mc1l afs_ cpmp;rggst% se.g (Cu ogI{r le(l)z(l)tr:é
i ndividuals. This phosphorus deficienc .
lvf/‘i:llfgrne?allggg: oltl%one malformation, dental caries and pyorrhea in the
study arlenaiheir study of the concentrations of potassium ar;lq rg:_ggﬁlsllﬁrr)r;
in the soils of Ife-Ilesa area an;l1 im;t)‘licatxorlesnt;z:'l g:?ilgilég:y g{lowance e
and Oni (1999), have showqt at the recom g g e
i he mean dietary intake ¢
K is 2000 —2500 mg/d, while t il ince
iets is 1050 mg/d. Similarly, the recomme :
z?;ztge;iscglggs_i‘sso mg/ dgv/vhereas the mean dietary rlxnttt?é(seeosf) Ii\{lsgigrgg% s;llé/
iets prepared from food crops grown on tr ] g
31?; cflsl?eg;edzgl ir?dicate the deficiency of K and Mg in these soils and this
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deficiency has implication for the prevalence of high blood pressure and
coronary heart diseases in the study area.

Kehinde-Phillips and Oni (2000) have shown abnormal
concentrations of lead in the mechanic villages around Ijebu-Ode. This
study indicates that the average dietary intake of lead from diets based on
food crops grown on these soils around the mechanic village ranges
between 2.5 — 2.8 mg/d compared with a recommended dietary allowance
0f 0.3 - 0.4 mg/d of Pb. This lead toxicity is reflected in the high serum

lead content of patients suffering from hypertension and anaemia in adults
and encephalopathy in children.

Kehinde-Phillips and Fakoya (2001) studied the distribution of
copper in the lateritic soils developed over the basement complex of Ife-
Ilesa and were able to relate the deficiency of copper in the soils to the

deficiency in diets and the prevalence of anaemia and malnutrition in infant
and Menke’s syndrome.

A current study by Kehinde-Phillips et al (in press) has linked
toxicity of Aluminium in soils to dialysis, encephalopathy, dialysis

osteodystrophy, pakinsonism-dimentia and Alzheimer’s disease in the Ife-
Ilesa area.

Kehinde-Phillips et al (in press) have shown a high depletion of
Calcium in some of the soils of the same area and have correlated this
deficiency with breast cancer, high blood pressure and osteoporosis.

My project students have carried out a study of arsenic and
Cadmium concentrations in the well-water, streams and rivers in and
around Ago-Iwoye. The findings of this study indicate that the W.H.O.
permissible limits for arsenic and Cadmium is 0.05 mg/L and 0.01 mg/L
respectively, the average contents of both elements in well waters and
streams around Ago-Iwoye range from 1.32 -3.12 mg/L for As and 0.06
—3.45mg/L for Cd respectively. The high concentration of these elements
is related to the parent rock, the soil agricultural activities as well as
sewage sludges along the course of the streams or in their basins of

accumulation. Fortunately, as at the time of this study, there were no
reported cases of any disease
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associated with these elements. However, it should be pointed out that
arsenic and Cadmium are toxic metals which have extremely long biological
halflife of 15 — 20 years in human. Thus it takes a long time for ingestion
of As and Cd before any health hazard manifests. Common diseases
associated with the toxicity of arsenic include:

Cardiovascular disorders and that of Cadmium include renal dysfunction.

Similar studies have been done by my project students around Midgal
Company in Abeokuta to investigate the high concentrations of Pb and
Selenium in the streams and borehole water around the company and
relate these to possible disease conditions. Data generated from these
studies indicate that the average concentration of Pb in borehole and well
waters around Midgal Company is 1.56 mg/1 and that of Selenium is 0.14
mg/l. The WHO maximum permissible limits are 0.3 mg/l for lead and
0.03 mg/L for Selenium. These data indicate hi gh toxicity of Pband Se in
the streams and waters around Midgal. Further studies are being
undertaken to establish a correlation between these high levels of Pb and
Selenium and specific disease conditions.

What makes environmental geochemistry or medical geology such
a fascinating subject is that appropriate quantities of such elements as
copper, zinc and molybdenum are known to be just as vital to the health
of some plants and animals as they are to the success of mining operations;
the concentrations of a specific element needed for the fulfillment of these
various needs naturally vary considerably. For example, Zinc in appropriate
concentrations, is as essential to a diabetic patient as it is for the farmer
trying to produce a maximum Kilogramme of pig from each gramme of
food and for a forester who is attempting to cultivate a forest. Humans,
pigs and trees would all die if no zinc were available and equally, they can
all be adversely affected if they are given too much zinc.

For maximum health in both plants and animals, it is desirable not
only that the elements should be present in appropriate concentrations
but also that there should be harmonious relationships ‘between the
conentrations of the different elements. It has taken hundreds of millions
of years for life to evolve as we now have it on our planet. Surely, it is
reasonable to assume that life today represents a complex
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synthesis of the energy, the environment and i
P o oo the elements present in the

CONCLUSIONS

_Mr. Vice-Chancellor, let me conclude this lecture 1Zi

that mineral resources are not available in unlimited qu%gglggasgiz;rég
there are limits to the supplies of minerals that form the basis of a modern
industrial civilization, the affluence of our society is in jeopardy. If we are
to preserve 1t, we must answer three questions: How can sufficient
quantities of minerals which serve as raw materials for our industries, be
obtained over long periods of time? How can the developing nations
such as Nigeria, which produce large amounts of the world’s minerals be
encouraged to develop and improve their standards of living? The future

of our affluent civilization depends upon the an
questions. P p swers to all three of those

Let me make three recommendations in attempti
: mg to s
problem of mineral shortages in the future. T OIve o

First, the rate of population growth must be contr i

r : olled. Without

such control, all efforts to improve the lot of peoples in the developing

nations and even to maintain the status quo, can at best achieve only

;c;rg%ofrg]riy and1 partclial stucctgsi. kShgrtages of fertilizers and foods, of energy
neral products of all kinds are inevitable; pove i

are bound to increase. SRy (racetral

Second, every nation must formulate a carefully thought-
clearly stated mineral policy that is suited to its particu%,ar n:egci]st ;:1‘:; ?l"fﬁ
recognizes the necessity for international co-operation. Such a policy
must not be entrusted to an entrenched, unenlightened and arbitrary
bureaucracy. Such a policy must be under constant review since the place
of minerals in the world economy is seldom static. :

Third, the developing nations with abundant mineral r
need help from the industrialized nations to develop the mineral rzzgﬂf'gg:
which can raise their standards of living. They need foreign capital
technology and personnel to provide the money and the skills require(i
for exploration and for the building and maintenance of mines, mills and
smelters. If these developing nations permit foreign capital to earn a fair
return, the result will be mutually beneficial. If on the other
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ign i t to short-sighted
ey over-tax foreign investment or resor .
g:ggﬁ;llilsgc measures of expropriation, they will drive away what is most

needed —money and trained personnel — to develop their mineral resources
and thus their civilization.

ied inhabi lants
. Vice-Chancellor, all the varied inhabitants of the earth, p
and anirltlllarls alike, are affected by geologic processess and p\t)\lfen}?::r]::&,
but none so much as the group classified as Homo sapiens. \ 1? i
cannot escape geology — the study of _the_egrth ~even if we wish. o
irrevocably tied to the earth. Thus theindividual is created and cfgns ramnd
by the materials of which the earth is made and the various forces a

processes that act on it.

Thus, Mr. Vice-Chancellor, Distinguigheq Guests, ladies and
gentlemen, rocks enrich, minerals civilize and vitalize.
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men to live with. You have almost sin PIRER fiedsc ol
. gly-handedly brought

%gllgreirtl l:)ecause of the nature of my profession wlzlich ne%:essuilt)af‘ell ‘r)#r
Thg ohi 1?1@?%2 xrgelglm; esplzmgl ly in my days in the Geological Surve;

oulde i ; . Z
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