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AVAILABILITY AND DEVELOPMENT OF SOLID MINERALS FOUND IN CROSS RIVER STATE.
A PAPER DELIVERED BY DR ARCHIBONG OTU BASSEY AT THE 4TH NIGERIAN DREDGING SUMMIT AND EXHIBITION CALABAR 2010.

(ORGANISED BY DREDGE SKILLS AND MARINE TRAINING CENTRE LTD LAGOS.

HELD AT AMBER TINAPA HOTEL CALABAR ON SEPT 22-24, 2010.

ALL PROTOCOLS OBSERVED.
PAPER 1.
1.
INTRODUCTION

I consider it a privilege to be invited to present a paper on Investment Opportunities in Solid minerals Sector on the occasion of this summit, I consider this opportunity unique and golden especially when considered against the background of the prevailing situation of our industrial development and unemployment, which has become a national problem affecting both old and young.

More so, the present generation is faced with the challenges posed by the Federal Government’s reform programme which de-emphasizes huge public sector employment.  You are all aware that prior to the present reform programmes, government was the largest employer of labour after the agricultural sector.  However, the present position of government is a far cry from the past as the prospects for government employment is getting slimmer.  This situation is bound to have obvious negative impact on entire populations that constitute part of Government workforce.  Therefore, there is a social responsibility to enlighten each other on ways of creating self-employment.

This workshop brings together experts from different fields of study and therefore offers a unique forum for us to show case the investment opportunities in solid mineral sector in Cross River state in order to generate interest towards investment, especially as an alternative to paid employment.  In this fight, I which to congratulate us for organizing the summit and the thoughtfulness in organizing this forum.  The focus of this paper is therefore to provide enlightenment on investment opportunities in Solid Mineral Sector in Cross River State which could be explored for self-employment.
4.
INVESTMENT OPPORTUNITIES IN MINERAL BASED PROJECTS

The geological structure of Cross River State favours the occurrence of various minerals both in metallic and non-metallic forms.  Minerals, which occur in Cross River State is classified into four main groups namely:

i) Non metallic (industrial) minerals and rocks

ii) Metallic (or base metal)

iii) Gemstone

iv) Energy and fuel minerals

Investment opportunities exist in certain strategic mineral projects for which there are abundant raw materials but which are presently not being exploited because of lack of required technology.  The areas include but not limited to the following:

a) Hydrated Lime production;

b) Lead/Zinc Smelting;

c) Pharmaceutical Grade Kaolin Proudction;

d) Phosphate Beneficiation;

e) Boryte Processing

f) Bentonite processing;

g) Feldspar processing;

h) Granite Cutting and polishing;

i) Talc Beneficiation; etc.

As an example, if the three categories of crude salt available in the  Cross River State namely sea-water, inland brine and rock salt can be fully exploited through the foreign and local joint venture operations, Cross River State can produce  500,000 tonnes of crude salt per annum and establish a choir-alkali  plant that can process common salt into caustic soda, chlorine, hydrogen peroxide, soda ash and hydrochloric acid

There is little or no investment in these  areas.  Investors are therefore advised to take advantage of the opportunities to invest.  Hydrated Lime for instance, is used for water treatment and in agriculture.  Nigeria’s vast population and rapid urban development pattern demands good water treatment.  Recent government priority attention on agricultural development also places demand for fertilizer and good soil management.  These factors collectively create a favourable market for hydrated lime.  Similar favourable market also applies to other strategic  resources listed above.

Minimum Viable Capacity of Small Scale Projects, Estimated national Demand and Number of Industries/Manpower Required

	
	Project
	Minimum Viable Capacity of project (tones/annum)
	Estimated National Demand (tones/annum)
	Number of Industries Required
	Manpower Requirement

	1
	Kaolin Processing
	10,000
	300,000
	30
	1,200

	2
	Granulated Limestone
	20,000
	400,000
	20
	1600

	3
	Talc Processing
	5,000
	100,000
	20
	800

	4
	Phosphate Benificiation
	10,000
	200,000
	20
	500

	5
	Hydrated Lime Production
	10,000
	300,000
	30
	750

	6
	Gypsum Processing
	5,000
	200,000
	40
	800

	7
	Feldspar Processing
	6,000
	150,000
	25
	750

	8
	Barite Processing
	10,000
	200,000
	20
	1000

	9
	Bentonite processing
	10,000
	200,000
	70
	800

	10
	Soda-ash production
	5,000
	50,000
	10
	500

	11
	Iron Ore concentrate
	100,000,000
	20,000,000
	2
	5,000

	12
	Lead smelting 
	60,000
	75,000
	2
	500

	13
	Zinc Smelting
	75,000
	100,000
	2
	500

	14
	Formed Coke Production
	25,000
	500,000
	20
	1000

	15
	Smokeless Coal Processing
	15,000
	600,000
	40
	1,200

	16
	Crude salt Refining
	10,000
	500,000
	50
	2,000


Similarly, considering the table above, one can deduce that establishment of mineral processing outfits will support creation of jobs/employments through establishment of cottage level industries and poverty reduction and attainment of NEEDS  and MDG  goals.  The various industrial uses which the minerals can be put into as enumerated earlier also shows the potentials of the minerals.

The choice of investment depends on which form of investment and the scale of capital outlay.  Investment at cottage, small or medium scale level can be in any of the following sectors:-

1.
Commerce sector

2.
Service sector

3.
Industrial or resource based sector

Commerce sector investment simply refers to what, in Nigeria, is popularly known as “buying and Selling” or Trading business.  This is usually carried out as wholesale or retail trade on mostly solid minerals that  are produced locally or imported, or services; vehicles to facilitate the easy movement of goods from sources of supply to the store or warehouse.  This reduces the cost of transportation.

Services sector investment involves investing in the provision of commercial services.  A service sector investment may require  some basic technical training to acquire rudimentary exposure.

Industrial or resource based sector investment involved investment requiring the conversion of mineral raw materials resources into products through processing using appropriate machinery/equipment.  This level of investment is often complex and may require long-term operational engagement of funds before profit is expected.  And because the investor may have to wait for a long time before the first profit starts coming in, unfortunately most Nigerians accord preference to supply business or government contract or trading business. However, if properly managed, Resources-based investment in solid minerals usually turns out to be the most sustainable form of investment.

5.
PARTNERSHIP ON TECHNOLOGY ACQUISITION

Investment in solid mineral development is greatly handicapped by lack of appropriate technology.  The issue of finance, which hitherto had constituted a peculiar impediment, has been addressed by the government through the establishment of various funding agencies like the Bank of Industry (BOI), the Small and Medium Enterprises Equity Investment Scheme (SMEEIS). Etc.  The low level of technology is therefore the main obstacles to the exploitation and processing of available mineral resources in Nigeria.  There  is the need for Nigerians to partner and  invest with foreign counterparts in order to attract appropriate technology to develop our local mineral resources.  Other  areas of investment in solid minerals that can be carried out in partnership include:

i)
Transport Projects:

Toll motor way concession contracts which are suitable where individual or group finance road scheme to mine sites of solid minerals, collect user toils and bear the risk associated with traffic.  The construction of major road scheme to mineral raw materials mining sites may be funded in part or in whole by user tolls.

ii)
Establishment of Specialized Laboratories and Support Centres:

The laboratories are to handle solid mineral materials sample analysis/ testing for companies and researchers.  The support center will facilitate new product development.

iii)
Machinery and Equipment Development Centre:


To promote the development and fabrication of various equipment and spare parts.

iv)
Industrial Technology Centre:


To provide a wide range of advanced  technical services to enable companies improve their products and service

v)
Establishment of mini-cement plants

This will enhance the production and supply of cement for the construction industry.

Further to the above, other areas with attractive investment prospects in the mineral sector are:


-
Project design and management;


-
Development technologies;


-
Equipment leasing; Maintenance;


-
Financing;


-
Marketing of services and industrial products;


-
Communications;


-
Operations and management etc.

6.
CONCLUSION

The mineral resources of Cross River State have to be mobilized to contribute to national economic and industrial development exercises.  To ensure that optimal benefits are obtained from these resources, steps have to be taken to ensure continual development of these resources.

The role of Government in solid minerals development is essential to provide conducive and enabling environment as well as required infrastructural support facilities.  The development of the solid minerals industry has to be undertaken in a well-coordinated and organized manner in order to get the best benefit from the mineral endowment.   There should be input and full co-operation from all relevant government agencies as well as private sector.  Preparation and maintenance of a state Solid Mineral resources Inventory  and establishment of Mineral Resources Information Centre are paramount towards strategic development of our mineral resources an orderly development programme.

The State Government should give more priority attention to the establishment of the strategic mineral projects through the joint venture operations being used for the exploitation of Nigerian’s crude oil.

Assistance should be given in areas of acquisition of modern mining equipment, technology and skills; provision of minerals development funds; updating mineral database; remediation of damaged and abandoned mining sites; etc.

For all the minerals, the potentials are large and there is a lot to gain in investing in these minerals.  It is my hope that investors will take up this challenge and exploit the fast opportunities, which the solid minerals sector offers.

PAPER II

LONG TERM AVAILABILITY OF MINERALS FOR INDUSTRIES

GEOLOGY OF CROSS RIVER STATE

MINERAL AREAS AND LOCATION
	S/N
	LOCAL GOVERNMENT AREA
	MINERAL RESOURCES
	LOCATION



	1.
	ABI

	Salt deposit
Limestone

Barite
	Egbokoriko
Ogoho 

Onyi 

	2.
	AKAMKPA
	Pyrite
	KM 18, Odukpani-Awi Rd (Yal Junction)

	
	
	Coal
	Eastern Flanks of Akamkpa

	
	
	Manganese
	Oban Rubber estate

	
	
	Mica/Illumenite
	Akamkpa

	
	
	Gold 
	Oban Massifs

	
	
	Quartz and Glass Sand
	Oban

	
	
	Tourmaline
	Uwet

	
	
	Limestone
	Mfamosing

	3.
	AKPABUYO
	Petroleum
	Idunnu, Qua Town

	
	
	Clay
	Indunndu, Qua Town

	
	
	And kaolin
	Indunndu, Qua Town

	4.
	BAKASSI
	Petroleum and Kaolin
	Offshore

	5.
	BEKWARRA
	Kaolin
	Okpechi-Afrike

	
	
	Galena/Lead Ore
	Okpechi-Afrike

	
	
	Ore (Tin)
	Okpechi-Afrike

	
	
	Clay
	Ijibor-Bekwarra

	6
	BIASE
	Barite
	Akpet

	
	
	Tin Ore
	Akwaibami 

	
	
	Tourmaline
	Akwaibami

	
	
	Limestone
	akawibami

	7.
	Boki
	Mica and Illmenite
	Nsadop/boje Axis

	8.
	CALABAR MUNICIPALITY
	Sharp Sand
	Ikot Omin, Ikot Efanga, Kasuk Town, Obutong, Old Town, ikpai

	
	
	Kaolin
	Ikot Omin, Esuk Utan

	
	
	Clay
	Ikot Omin, Ikot Ansa, Essien Town, Okranibang

	9.
	CALABAR SOUTH
	Spring water
	Uwanse Stream

	
	
	Clay
	Ekondo, Anantigha River Bank, Uwanse Creek Efut

	
	
	Sharp Sand
	Efut Uwanse, Efut Ebua

	
	
	Glass Sand
	Henshaw Town Beach

	10.
	ETUNG
	Salt deposit
	Akparabong and Abia

	11.
	IKOM 
	Quartz, gold and glass sand
	Ikom Town, Ibine

	12.
	OBANLIKU
	Mica, Illumenite
	Bendi (near the road to Wula)

	
	
	Pure Quartz, and Granite
	Bendi, Ugba Koko

	
	
	Clay, Tale, Limestone
	Bendigle, Bukumaya and Bebi

	13.
	OBUBRA
	Galena/Lead Ore
	Ababene-Ibebe Rd, Eja, Ogurude

	
	
	Amythex/Baryte
	Iyamoyong, Iyametet

	
	
	Salt
	Ibene in Ababene

	
	
	Ore (Tin)
	Ofiodi in Isobe Yala Beneh

	
	
	Quartz, Muscovite
	Edodon

	
	
	Pure Quartz
	Iyamoyong

	
	
	Limestone,
	Ofat, Ochon-Isabang Rd, Ababene-omune Rd.

	14.
	Obudu
	Tale
	Okwal Osa Maountain

	
	
	Mica/Illmenite
	Obang and Alege

	
	
	Tin Ore
	Obudu

	
	
	Gold (FT)
	Okorotong hille

	
	
	Quartz and Glass sand,
	Okorotong hille

	
	
	Kaolin
	Allege, Betukwe, Mbanege and Bebuabong

	15.
	ODUKPANI
	Gold
	Uwet Akpa

	16.
	OGOJA
	Tin Ore
	Ishibori, Ogoja

	
	
	Clay
	Ishibori

	
	
	Iron Ore (FT)
	Adagom-Ishibori

	
	
	Silver, (FT)
	Nwang

	
	
	Salt Deposit
	Nwang

	
	
	Granite
	Ogberia, Odajie-Mbube

	
	
	Petroleum (FT)
	Ishiaya-Ibll

	17.
	YAKURR
	Barite
	Agoi Ibami

	
	
	Uranium (FT)
	Ugep, Agoi Ibami

	
	
	Limestone
	Ugep 

	18.
	YALA
	Baryte
	Yache Gabu, Alifokpa/Osina

	
	
	Galena/Lead Zinc
	Gabu, Alifokpa/Osina

	
	
	Salt Deposit
	Okpoma, Gabu, Ijegu, Oba Olochor, Woda


SOLID MINERAL RESOURCES OF CROSS RIVER STATE AND THEIR INDUSTRIAL USES
	S/NO
	MINERAL
	INDUSTRIAL AND OTHER USES

	1.
	Barite 
Baryte is a hydrothermal deposit, which origninates from hot aqueous  solution occurring from a joint fault and permeable rock formation.
	Used as weighing agent in drilling mud, chemical, glass, ceramics, pyrotechnics, medicine pigments, bricks, metals and soaps manufacturing.  It is also used as filler and  extends in rubber, paints, plastic and textile manufacturing. 

	2.
	LIMESTONE
Limestone is a sedimentary rocks consisting mainly of calcium carbonate and calcium oxide
	Used in the production of cement, chemical fertilizers, asbestos, industrial fillers, flux, glass, ceramics, iron and steel etc.

	3.
	KAOLINE
Kaolin is a residual clay mineral deposit that is formed in the process of weathering.  This process is carries away sodium, potassium and magnesium, while silica, aluminium, iron, manganese and other minor elements that are concentrated in the residuum 
	Fillers and gating pigments for the paper industries, extenders in rubber and tyre, ceramic materials for refractories, paints, alum and drug manufacturer, used as filler medium in brewing, petroleum refining as an absorbent, polishing powder and as filler in paper soap and drug manufacturing industries.  Also used in sewage and waste disposal system and in water treatment.

	4.
	Bentonite
Bentonite is a clay mineral that occurs under sedimentary environment and is suitable as drilling mud
	Used as foundary sand, bond in iron and steel foundries.
Used in iron are pelleting in metallurgy. Its insulter in civil engineering.  An efficient material for drilling mud.
· Bleaching clay in oil refining. Filtering, clarifying  and decolorizing.
· Filtering agent for clarifying wine, beer ad treating wastewater

· Ingredient in cosmetics, animal feeds and pharmaceuticals
· Colloidal fillers for paints and decolouring agent in food industries.
· As soil conditioners, carrier for insecticides/pesticide coaling for seeds and mineral additive in agriculture.
· Additive to ceramic raw materials to increase plasticity

· Fire retarding materials

· As cracking catalyst fillers and as dissociating agents  in petroleum retining and chemical industries etc.

	5.
	Salt
	Manufacture of chemicals, pulp & paper, metals, detergent, water treatment and caustic soda

	6.
	Manganese
	Used in the steel industry and diverse application including primary batteries, trace mineral additives, and ferrous metallurgy, electronics and catalysis.

	7.
	Mica
Mica deposits in Cross River state have been found to be associated with pegmatite rocks of the older granite. 

Mica could be used as electrical and thermal insulator.


	· Used to reinforces solvent and aqueous system paints or increase restorability, durability, greater resistant to moisture and atmospheric corrosion.
· Used as excellent filler and reinforcing  agent as a mold lubricant in molded rubber products and in wall paper finishes.
· Used as additive to lubricants, greases silicon, release agents and dry powder extinguishers
· (Dry ground mica) in asphalt products, pipe enamels, mastics, cements, plastics, adhesives, texture paints and plaster, 
· additive in oil well drilling mild etc

	8.
	Talc
Same as barite bit very soft with hardness of iron the mop’s scale
	?  Used in the cosmetic and paint industries, insecticides, rooling, rubber, aspbalt, paper, textile. 

	9.
	Quartz
	Producing fused quartz specimen jewelry and optical applications. Adhesive cements, soaps deffoculants

	10.
	Galena/lead 
It occurs together in the crelaceous sediment
	Storage batteries, electrical cables, alumunium, and pipes pigment in paints and ceramic industries

	11.
	Feldspar
Large deposit of feldspar in the granite rock of CRS
	· Used in glass and ceramic industries
· Source of alkali metals (sad win & potassium) and aluminum .


ECONOMIC GEOLOGY

Cross River State holds great potentials in economic mineral deposit.  While traces of some minerals have been discovered, detailed investigations are yet to be carried out to establish exploitability of such minerals, as mica, rutile, tourmaline and manganese.  However, other mineral deposits are already being worked by small/medium scale miners.  These include minerals such as, limestone, barite, amethyst, kaolin, caleite, lead ore, salt, granite, clay ball, etc.
FLOURITE (TIN ORE) – MINERAL CLEAVAGE


Cleavage is the tendency minerals that have to break or split along the planes of their crystal structure.  This sample of fluorite shows a smooth cleavage face on the left where the mineral broke along the plane of its cubic crystal structure.  Tin Ore is found in Bekwarra,  Biase, Obubra, Obudu etc.

TINSTONE

Raebum (1927) studied the tinstone of Calabar district and reported minor occurrences similar to those of Jos Plateau.   He noted that occurrence of monazites from Netim- Abung triangle contained tin, columbite, etc.  actually, tin was  mined in the early 1990s from pegmatites in Akwa Ibami.  The mine has since been abandoned.
BARITE

Cross River State is arguably the largest producer of Barite in Nigeria today.  Barite occurrences have been reported in many localities while some are already being mined.  High-grade deposits are found in Akpet, Ekukunela, Oshina – Gabu, Okumurentes, Iyamitet, Newekwete in Obudu, etc. Specific gravities for the samples analyzed range from 3.0 – 4.2. Traces of galena and sphalerite are often associated with the barite occurrences.

Barite, from which barium comes, has an orthorhombic crystal structure.  It has three mutually perpendicular axes of different lengths.  Barite exhibits perfect cleavage, which means it splits easily along specific, intersecting plane.  Barite is used chiefly as an ingredient of the mud used in drilling shaft for gas wells and oil wells.  It is the main source of Barium which is used in the production/ manufacture of paint, paper, cloth and cosmetics.  It is used in medicine for radiology.  It is found in Abi, Biase, Obubra, Yakurr, and yala Local Government Areas of Cross River State.
MANGANESE


Manganese bearing rocks abound in the ban Massif.  They occur as black to dark brown sub metallic outcrops and boulders.  Outcrops often measure up to 4m across.  They are generally associated with granite gneiss or pegmatite bodies emplaced in the former.  Occurrences were identified at three locations, Neghe (E8o 36`, N5o 15`),  Oban Rubber estate (E8o 30`, N5o  22`) and  Nkpot road (E8o 36`, 40o, N5o  35` ).  The most extensive are the Oban Estate occurrences where an anti-formal axis in the granite gneiss trends  N-S and the mineralization appear to form the core of the fold.  MnO analysis put  concentration at between 5-35%.
LIMESTONE


The middle- Albian transgression that resulted in the deposition no f the Mfamosin Limestone has been documented.  Chemical analysis indicates that it is about the purest limestone in Nigeria with CaO content of up to 98%. Extensive occurrences are reported at Nkpani, Odukpani, Ikot Ana, Abi, Akamkpa, Biase, Obubra, Obanliku and Yakurr Local Government Area of Cross River State.
KAOLIN


Kaolin is soft white clay used in the manufacture of china, bricks, and paper, among other things.  Kaolin, occur at Alege village along Obudu-Ogoja road (N6o 36.205` and E009o 06.080`) and in villages within 3km of Alege at Kutiang, Ohong and betukwel, Two  abandoned mine pits at Alege and Betukwel show overburden thickness of 4ft.  the samples collected vary from high to very low silica content.
CLAY

Ceramic and Brick clay occurrences have been reported at Ikot Omin, at the outskirts of Calabar.  The villagers have been working the deposit and  products are illegally exported to Cameroon.  They are mixtures of dark grey and pinkish varieties.
CLAY SOIL SECTION


Extraction of clay reveals the thick layer of clay that lies under the soil.

AMETHYST

Amethyst is being illegally mined at Iyamete (NN6o 36.205`,E90o 06.080`), in Obubra Local Government Area.  Some of the crystals are perfectly euhedral and vary in size from 2cm-5cm in length.  Some abandon pits are up to 10m deep.
MUSCOVITE


Muscovite is a type of mica that contains potassium and aluminum.  It is present with other minerals in granite and is used as insulation in electronic products.

Mica books occur in Akpet in Biase L.G.A. They appear in lenticular and tabular pegmatite bodies intruded into Schist.  In places, the Mica books measure up to 3cm thick with some Mica plates measuring up to 12cm across.  The Mica is predominantly muscovite.
Muscovite-Mica


Muscovite is found in Akpet in Biase and Obubra Local Government Areas of cross River state.
TOURMALINE

Tourmaline bearing pegmatite’s were encountered on the Nsan-Oban traverse line.  The crystals are well formed and black in color.  They vary in length from 0.5cm to 2cm Similar Pegmatite’s  are known to have yielded tin in  the Uwet area.
RUTILE


Samples of deep amber minerals were encountered in Pegmatite’s round Abiati, Ikom etc.  laboratory analysis indicates high niobium tantalite ratio of 3:1 with values of Na at 208ppm and Ta at 83ppm.  Further  detailed investigation  could yield high values of Ta or other rare metal specialty minerals.
RUTILE-Tetragonal Crystal 

This Siberian idocrase has a tetragonal crystal structure.  Its axes are all perpendicular and two are of equal length.  Idocrase is grouped with rocks such as zircon, rutile, and wulfenite, which are rocks of medium hardness that may possess a diamond-like fire. Rutile is a source of Titanium.

TALC SCHIST

Tale rich schist occurs at Ohong  hills in a migmatite gneiss host rock.  They are black and greasey.  Except for the very fine Schistocity, they could be confused for graphite.  They occur at GPS  Coordinates N6o 34.7` & E9o9.5` Apatite crystals. Apatite includes a number of calcium phosphate minerals, including calcium phosphate fluoride, the material of teeth and bones.  These yellow apatite crystals belong to the hexagonal crystal system, which means they have one axis of symmetry in the elongated direction of the crystal and three other symmetrical axes in a plane at right angles to the first.  A cross-sectional slice of an apatite crystal would produce a hexagon.
AXINITE-Triclinic Crystal

Triclinic crystals exhibit the least symmetry of the crystal systems.  Their axes are unequal and do not intersect at right angles anywhere.  This axinite is an example of a triclinic crystal.
GYPSUM – Monoclinic Crystal

Gypsum is an example of a mineral exhibiting a monoclinic crystal structure.  Monoclinic crystals have three axes of unequal length, two of which are perpendicular to the third axis, but not to each other.  A soft, sedimentary rock, gypsum is the source of plaster of Paris (cast for statuary) and also has applications in agriculture and construction.  Because of the property of swelling and filling of interstices upon drying, it is used in making cast for statuary, ceramics, dental plates, fine metal parts for precision instruments and surgical splints.  Uncalcined gypsum is used as a fertilizer in the form of land plaster for arid, alkaline soil.  It is used as a bed for polishing plate glass and as a basis for paint pigments.  It is also used as a retarder in potland cement.
PYRITE (FOOLS GOLD)
Isometric Crystal

Isometric  crystals, such as the pyrite shown here, have three perpendicular axes of equal length.  The cubic-isometric structure is the most symmetrical of all the crystals.  The pyrite crystal system forms rocks that are  fairly hard, but quite brittle.  Pyrite is also known as fool’s  gold because of its yellow color and metallic luster.  It is used mainly for the commercial production of sulphuric acid and of copperas, or ferrous sulphate.  It is found in Akamkpa and Yakurr Local Government Area’s of Cross  River State.

Pyrite has been ground for use as pigment in illuminated manuscripts and for dying textiles.  Pyrite is found in Akamkpa Local Government  Area.
BERYL-Hexagonal Crystal


A hexagonal crystal such as beryl, shown here, has four axes of symmetry.  Three of the axes are of equal length, symmetry.  Three of the axes are of equal length, and are symmetrically placed in one plane.  The fourth  axis is perpendicular to the others.
TOPAZ

Topaz is a relatively hard stone with a soft luster.  It is most frequently clear or pale blue, but also occurs in variations of yellow, green, and red.  The most valuable stones are golden-yellow, a form of topaz called imperial topaz.  Although it has a hardness of eight, only two steps lower than the diamond, topaz can be broken easily because the  crystal has a perfect line of cleavage.
AQUAMARINE (BERYL)

Aquamarine is a semiprecious variety of the mineral beryl.  It is found in granite and pegmatite rock.  Aquamarine appears in the colors blue, green, or turquoise, and crystals may grow to 1m (3ft) in length.
GRANITE

Granite is a crystalline igneous rock composed primarily of quartz and feldspar.  It forms from slowly cooling magma that is subjected to extreme pressures deep beneath the earth’s surface.  Granite is found in Obanliku Local Government Area.
FELDSPAR


Feldspar is the most abundant mineral in the world,  making up nearly half of the volume of the earth’s crust.  This specimen contains two different forms of feldspar: green microline (also called amazon stone) and white orthoclase.
ANDESITE


Andesite, a dark, fine-grained volcanic rock, is found only in a few places on Earth.  Andesite consists  mostly of plagioclase feldspar and smaller amounts of biotite or hornblende.  It forms from lava that erupts near colliding tectonic plates.

DARK MICA-Gneiss

Gneiss is  metamorphic rock in which quartz and feldspar alternate with bands of dark minerals, such as dark mica.  Many geologists believe that gneiss comprises most of the lower continental crust.  It is found in Akamkpa, Boki, Obanliku, and Obudu.  Mica is used as dielectrics; reinforcement of solvent and aqueous  paints, or increase restorability, durability, greater resistance to moisture and atmospheric  corrosion.
Quartz

Quartz is the world’s second most common mineral, after feldspar.  It occurs in several varieties, including pink quartz, shown here.  Quartz crystals occur in different colors because they contain impurities that they absorbed during formation.  It occurs in Akamkpa, Obubra, Obudu, Ikom and Obanliku Local Government Area’s of Cross River state. Quartz is used as abrasive; it is used in the production of quartz- crystal clock, used in jewelry, Optical applications, adhesive cements, soaps and deffoculants.
Rhyolite


Rhyolite is  a type volcanic rock composed principally of feldspar and quartz.
Calcite


Calcite is the third most common mineral in the Earth’s crust.  Its crystal-like appearance makes it easy to identify.  Calcite often combines with other minerals to form rocks.  Calcite fulfils a variety of Construction, Industrial, Agriculture and Optical needs. In construction, it provides the primary ingredient, in cement.  It can also serve as a decorative building stone.  In industry, it facilitates removal of silica and aluminum impurities in iron, neutralizes acids and aids in the manufacture of paper and glass.  In agriculture,  it reduces soil acidity. In Optics, crystals of Iceland spar are used in equipment that requires double refraction.
Salt Mining


Cross River State is self-sufficient in salt. Most of its deposits lie in the Northern part of the state.  Indigenous peoples have worked many of the larger deposits, exchanging salt with other groups for various goods.  Salt Deposits are found in Abi, Etung, Obubra, Ogoja and Yala Local Government Areas of Cross River State.
Calcium

Calcium, seen here in unrefined form, is one of the most common elements found on Earth.  Many familiar materials, including concrete, cement, marble, and chalk, contain calcium.
Chalk 


The multicolored cliffs and the Needles formation are part of the chalk uplands that run across the State.

Coal Crystal


The northern part of the state has valleys carved from limestone, a source of raw materials for cement-and glass making.  Coal crystal is useful in the production of fine crystals and glassware.
Uranium Ore


The element uranium does not occur in pure form in nature but is found in minerals such as carnotite, pictured here.
Gold Vein in Quartz Rock


It is quite common to find precious minerals, such as gold or platinum, deposited in their pure state in veins of igneous and sedimentary rocks Gold veins, shown here, are often found in quartz.
Galena 


Lead sulfide (PbS), or galena, provides an excellent source of lead.  Galena usually occurs with small amounts of other metals such as copper, zinc, silver, and gold, which are economically recoverable by mining.  As shown here, galena exhibits perfect cubic cleavage.  Galena is found in Obubra, Bekwarra, and Yala Local Government  Areas of Cross River state.
Silver Deposit 

A soft, white metal in its pure form, silver usually occurs in nature as a wiry aggregate associated with other mineral ores.  Most  of the silver produced today is mined in conjunction with lead and copper, both of which yield silver as a by-product.
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