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ABSTRACT 

 

Barytes mineralization in Nigeria is in form of vein infillings associated with lead-zinc lodes and 

veins in both Pre-Cambrian Basement and Cretaceous Sedimentary rocks of the Benue Trough 

(Lower, Middle and Upper). However, recent investigations by Nigerian Geological Survey 

Agency have revealed occurrences of barytes mineralization in four locations in Zamfara State 

with favourable geological settings for barytes mineralization or proximal to the Benue Trough 

system and that makes Zamfara the only State in the country outside Benue Trough with barytes 

mineralization. The purest and the most economically viable barytesmineralization in Nigeria 

occur at Azara in the Middle Benue Trough with >80% BaSO4and estimated reserve of about 

130,000tonnes. The host lithologies ofbarytes veins in the country varied from sandstone to 

shale, mudstone, siltstone, limestone, porphyritic granite and gneiss-migmatite complex. On the 

economic prospective, Nigerian Barytes because of its high specific gravity are found suitable 

for the manufacture of drilling mud or fluid used in the oil industries when prospecting for 

petroleum as well as in water and solid mineralsdrilling. It is optimum as a pigment in paints and 

cosmetics and as weighted filler for paper, textile, and rubber. The barytes is also good for 

chemical industry in the production of barium hydroxide for sugar refining and production of 

barium compounds e.g. Barium Carbonate which is an important ingredient in the glass industry. 
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INTRODUCTION 

Barytesis a mineral consisting of barium sulphate (BaSO4). It is usually colourless or milky 

white, but can be almost any colour, depending on the impurities trapped in the crystals during 

its formation, and is the main source of barium (MacDonald et al., 2011). Barytes has a hardness 

of 2.5 to 3.5 and a specific gravity, or relative density varying between 3.5 and 4.5. It crystallizes 

in the orthorhombic system and has a vitreous to pearly lustre. Barytes has diagnostic properties 

of high specific gravity and three cleavage directions at right angles. Its high specific gravity of 

4.5, which is exceptional for a nonmetallic mineral, makes it suitable for a wide range of 

industrial, medical and manufacturing uses. 

Barytes occurs in a large number of depositional environments, and is deposited through a large 

number of processes including biogenic, hydrothermal, and evaporation, among others (Hanor, 

2000). Barytes commonly occurs in lead-zinc veins in limestones, in hot spring deposits, and 

with hematite ore. It is often associated with the minerals anglesite and celestine. It has also been 

identified in meteorites (Rubin, 1997). 

The occurrence of barytes mineralization in Nigeria was first reported around Keana, Aloshi, 

Akiri, Wuse, Gbande, Gboko and Shata/Chiata/Ibi areas within the Middle Benue Trough with 

tentative reserves of about 40,000 tonnes (Tate, 1959). The mineral occurs in the country as vein 

infilling materials associated with lead-zinc lodes and veins in the both Pre-Cambrian Basement 

and Cretaceous Sedimentary rocks of the Lower, Middle and Upper Benue valley. 

The zone of mineralization resulting from the tectonic activities in the Benue Valley appears to 

run in the narrow tract extending from the southeast in the Abakaliki Trough axis to the northeast 

(Offodile, 1976, 1980). The associated intrusives are distributed from Ishiagu in the southeast to 

as far north as Dadiya, in the northeast, a distance of about 500 km. Barytes and lead-zinc, are 

associated with the brine springs. There are differing views on their relationships. But there is the 

possibility of chemical interaction between the rising metal bearing hydrothermal fluid with the 

surrounding country rock in the saliferous or evaporitic zones, resulting in the deposition 

ofbarytes and lead-zinc (galena-sphalerite) (Obaje, 2009). 
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A study of the best known deposit of barytes at Azara in the Middle Benue Trough shows that 

the mineral, like the lead-zinc, infills fracture systems, but in generally arenaceous deposits. The 

fractures occur as single linear structures or as a series of irregular fractures interconnected and 

spaced over a considerable width and distance. The single linear veins, in most occurrences, 

show a low profile, with thicknesses of generally not more than 0.5 m while in contrast, the gash 

or composite veins are invariably marked by a high ridge, often towering well above the general 

landscape. The veins often end abruptly along their strikes. They are found to concentrate around 

the end of the Keana anticline on the major fold axis, which appears to plunge gently to the east. 

 

Barytes mineralization in Nigeria is associated with quartz, galena, sphalerite, iron minerals, 

copper and fluorite as gangue. In all, about 20 veins have been mapped in Azara, most of them 

represented by narrow, winding structures. Conservative estimates carried out in three rich veins, 

out of the 20 occurrences in this locality, indicated a reserve of up to 130,000 tonnes of 

contained BaSO4, and for only 10 metres depth (Obaje, 2009). This reserve, excludes the biggest 

deposit, which for some unforeseen problems, were not included in the study by Offidile (1980). 

The indication is that the reserves could more than double this figure, as investigation continues. 

There are also other known occurrences in Gbande, and Abakaliki. Around Azara, other 

principal known occurrences are at Aloshi, Akiri, Wuse and Keana. 

The quality of the Nigerian barytes is moderate to high. The major impurities are quartz, iron 

oxide (goethite), fluorite, and carbonates of iron, calcium and magnesium.These impurities tend 

to reduce the specific gravity of the unprocessed barytes and increase the cost of the processing 

and wear out mills rapidly.The goethite and silica impurities can be removed by magnetic and 

gravity separation. Once processed the specific gravity of the Nigerian barytes increases and 

meets 4.20 specified value by American Petroleum Institute (API). 

Nigeria has estimated reserves of over 20 million tonnes of barytes ore scattered in different 

parts of the country and in order to encourage the use of the commodity, the Federal Government 

placed a restriction on the importation of the product. Importation of barytes into the country will 

certainly contravene the Nigerian Content Act of 2010 that stipulated that 90 per cent of products 

in the oil and gas industry be produced locally to strengthen the nation’s economy. However, the 
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ban on barytes importation by Federal Government has made it difficult in meeting the current 

demand estimated at 10 million tonnes per annum (Chaandaet al., 2010).  

This paper therefore, attempts to summarize the available information on Nigerian Baryte 

mineralization and discuss its possible industrial applications. 

BarytesOccurrencesIn Nigeria 

Apart from reported occurrences of barytes in Zamfara State(MMSD, 2013), all the barytes 

deposits of Nigeria occur in the Benue Trough (Lower, Middle and Upper). The Benue Trough is 

believed to have originated as a failed arm of an aulacogen at the time of the opening of the 

South Atlantic Oceans during the separation of the African plate and the South American plate. 

The Trough contains as much as 6,000m of Cretaceous – Tertiary sediments, including those 

predating the Middle Santonian which have been compressionally deformed, faulted, and 

uplifted in several places. Economically mineable barytes mineralization in Nigeria occurs in the 

Lower and Middle Benue Trough.  

Barytes occurs in Nigeria as vein infilling materials associated with lead-zinc lodes and veins in 

both Pre-Cambrian Basement and Cretaceous Sedimentary rocks of the Benue Trough (MMSD, 

2008, 2013). The areas of mineralization are Cross River and EbonyiStates in Lower Benue 

Trough; Benue, Nasarawa, Plateau and Taraba States in Middle Benue Trough; and Gombe, 

Adamawaand BauchiStates in the Upper Benue Trough. 

Recent investigations by the Nigerian Geological Survey Agency (NGSA) and private 

exploration/mining companies have continued to shed more light on the endowments and the 

potentials of the country in barytes mineralization. Beyond Benue Trough, investigations by 

Nigerian Geological Survey Agency has revealed barytes mineralization in Zamfara State with 

favourable geological settings for barytes mineralization or proximal to the Benue Trough 

system.  
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Barytes Mineralization in the Lower Benue Trough 

Barytes mineralization in the Lower Benue Trough occurs in Cross River and EbonyiStates but 

mainly in the former. In Ebonyi State the mineral occurs at Ishiagu near Abakaliki. Barytes veins 

in the Lower Benue Trough areas are hosted in both hard and soft rocks. A total of thirty five 

mineralized locations have been discovered in the Cross River State and only eleven locations 

are in sedimentary areas. Barytes is hosted more by sedimentary rocks in the northern part of the 

State and in the southern part by basement rocks. Out of the seventeen mineralized locations in 

the south, barytes is hosted by sedimentary rock in nine locations and by basement rocks in eight 

locations. Out of the eighteen mineralized locations in the north, it is hosted by sedimentary 

rocks in only two locations and by basement rocks in sixteen locations.Barytes mineralized areas 

in the northern part of Cross River State comprise of Obubra, Ikom and Yala Local Government 

Areas and in the southern part in Biase and Yakkur Local Government Areas. 

The veins’ width are often between 2.5 and 5.3 metres. Specific gravity ranges between 3.5 and 

4.4. Total vein length varied between 1,000 and 6,000 metres. Inferred resource for the entire 

state is 8,612,880 metric tonnes distributed almost evenly between the north and south. Resource 

extraction is easier in the northern zones as a result of soft host rocks.  

Barytes Mineralization in the Middle Benue Trough 

Barytes mineralization in the Middle Benue Trough occurs in Aloshi, Akiri, Wuse, Azara, Faya, 

Gbande(Plateau State), Keana (Nasarawa State), Gboko, Guma, Gwer, Ushongo, Markudi, 

Konshisha (Benue State),Sardauna, Karim Lamido, Yoro, Lau, Dumgel, and Ibi areas (Taraba 

State). The barytes resource in these areas is hosted in the igneous-metamorphic rocks of the Pre-

Cambrian as well as in sandstones, shale, mudstone, siltstone and limestone of the Benue Trough 

Sedimentary Formations. Mineralization is in form of fissure filling with hydrothermal solutions 

depositing barytes in fissures formed by the closing in of the Benue Trough during the 

Santonian. 

In Aloshi, Akiri, Wuse, Keana, Azara and Gbande areas barytes occurs in the form of veins 

having a width varying between a few centimetres to 3.5 metres. Veins persist along strike for 

distances varying between just under 1,000 metres to over 4,000 metres. Chemical analyses 
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conducted on samples from those areas show that most samples contain between 76% to 87% 

BaSO4 and laboratory studies also show that specific gravity of mine materials varies between 

3.9 and 4.4 (GSN, 1987). This is within specification of the American Petroleum Institute (API). 

However, some samples have specific gravity values of less than 3.6. Such samples are silica 

rich varieties not suitable for use unless beneficiated. The impurities indicated by analytical data 

are quartz, celestite and iron oxide. The inferred resource of barytes in the state is 3,243,376 

metric tonnes calculated using an average specific gravity of 4.0 and a vein depth projected to 20 

metres. 

Barytes mineralization at Faya contains about 500,000 metric tonnes of resource with specific 

gravity varying between 4.0 and 4.2. Some sections reportedly contain fluorite as impurities. The 

vein is hosted by sandstones of the Keana Formation of Cenomanian age. 

The barytes deposit in Azara occurs as hydrothermal veins within the Cretaceous Keana 

sandstone of the Middle Benue Trough. The defunct Nigeria Mining Corporation identified 

eighteen hydrothermal veins. The mineralized veins strike generally in the NE-SW, NW-SE and 

E-W directions (Chaandaet al., 2010). Azarabarytes deposit is the best known deposit of barytes 

in Nigeria. 

In Sardauna, Karim Lamido, Yoro, Lau and Ibi, the resource is hosted in porphyritic granites and 

fine grained sandstones. Vein lengths are persistent over distances varying from 3,500 to 5,000 

metres and width from 3.5 to 5 meters. Impurities consist of quartz and sulphide minerals such as 

galena. The figure obtained for the inferred resource is 8,960,000 metric tonnes to depth of 20 

metres. Quality of resource is good with most specific gravity values close to 4.2. Considering 

the size of individual veins, investment in heavy equipment to mine at greater depth is 

considered worthwhile. 

Barytes Mineralization in the Upper Benue Trough 

Barytes mineralization in the Upper Benue Trough occurs in Gombe, Liji hills, Shongom(Gombe 

State);Gban and Mayo-Kpoki (Adamawa State); and Isimiya, Diji, Gidan Dari, Alkaleri and 

Gwana (Bauchi State). In Gombe and Liji hills the mineral is being hosted in gneiss-migmatite 
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complex and coarse sandstone of the Upper Benue Trough. The thicknesses of the veins vary 

between 0.3 metres and 1.2 metres and some reaching 1.5 metres; others can be traced along 

strike for up to 400 metres. The colour of the barytes is creamy to grey-white with specific 

gravity between 4.09 and 5.3. Gangue minerals associated with the mineralization are fluorite, 

quartz and chalcopyrite. Major element analysis gives BaO content to be between 45.00% and 

59.5%. The inferred resource estimate for the two locations is 352,800 metric tonnes. 

The geology of the barytes in Gban and Mayo-Kpoki is associated with fissure and cavities 

infilling by hydrothermal fluids associated with faults and fracture zones of the Upper Benue 

trough. The colour of the mineral varies from white to pink and some have vitreous luster with 

specific gravity values varying between 4.0 and 4.36. The inferred resource of the state is 

332,130 metric tonnes.At Isimiya, quartz veins hosted by sandstone striking N-W host the 

mineralization while the veins are hosted in grey shale member of the Yolde Formation at Gidan 

Dari. 

Barytes Mineralization In Other Areas 

Zamfara State, northwest is the only State outside the Benue Trough where there are 

barytesmineralizations in Nigeria. Barytes occurs in Dareta near Anka, Rekebu near Chafe, 

Yarkatsina (GidanSaro) and Tofa Forest Reserve of the State. The mineralization in the areas is 

linked to epigenetic hydrothermal fluids, which leached barium from adjacent rocks and 

precipitated in the vein. The vein deposits show great variations in their properties, especially 

thickness. The veins have variable widths from a few centimetres up to several metres, and 

lengths of longer than 100 metres. The majority of veins have probably formed from 

rising hydrothermal solution which precipitated the barytes in the veins. The barytes is large to 

granular with uneven fractures and the colour varies from white to the reddish-brown type. 

Economic Prospective 

Petroleum Industry: Barytes is used chiefly as an ingredient of the mud used in drilling shafts 

for gas wells and oil wells. It is used as a weighting agent in drilling mud thus makes the mud 

heavier and helps prevent oil and gas pressure from blowing the mud out of the shaft. This high-



International journal of advanced scientific and technical research               Issue 4 volume 1, January-February 2014          

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

R S. Publication, rspublicationhouse@gmail.com  Page 489 
 

 
 

density mud is pumped down the drill stem, exit through the cutting bit and return to the surface 

between the drill stem and the wall of the well. Apart from the cooling of the drill bit by the flow 

of fluid, the high-density barytes mud suspends the rock cuttings produced by the drill and 

carries them up to the surface. As a well is drilled, the bit passes through various formations, 

each with different characteristics. The deeper the hole, the more barytes is needed as a 

percentage of the total mud mix. An additional benefit of barytes is that it is non-magnetic and 

thus does not interfere with magnetic measurements taken in the borehole, either during logging-

while-drilling or in separate drill hole logging. Barite used for drilling petroleum wells can be 

black, blue, brown or gray depending on the ore body. The barytes is finely ground so that at 

least 97% of the material, by weight, can pass through a 200-mesh (75-μm) screen, and no more 

than 30%, by weight, can be less than 6 μm diameter. The ground barite also must be dense 

enough so that its specific gravity is 4.2 or greater, soft enough to not damage the bearings of a 

tricone drill bit, chemically inert, and containing no more than 250 milligrams per kilogram of 

soluble alkaline salts (Miller, 2009). 

Medical Industry:In medicine, it is used for radiology. If a patient swallows solutions containing 

barytes, or solutions are injected or administered rectally, and the patient is then X-rayed. 

Because barytes is opaque to X-rays, it makes soft-tissue organs visible to X-ray machines as it 

passes through them. 

Chemical Industry:Barytes is used for the production of barium hydroxide for sugar refining. It 

is the primary ore of barium, which is used to make a wide variety of barium compounds. Some 

of these are used for x-ray shielding. Barytes has ability to block x-ray and gamma-ray 

emissions. 

Construction Industry: Batytes is used to make high-density concrete to block x-ray emissions 

in hospitals, power plants, and laboratories. 

Other Industrial Applications:Barytes is used as a pigment in paints and cosmetics and as 

weighted filler for paper, textile, and rubber. The paper used to make some playing cards has 

barytes packed between the paper fibres. This gives the paper a very high density that allows the 

cards to be “dealt” easily to players around a card table. Barytes is used as weighted filler in 

rubber to make “anti-sail” mudflaps for trucks.  
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CONCLUSION 

Nigeria has abundant barytes deposits and in order to encourage the use of the commodity, the 

Federal Government placed a restriction on the importation of the product. The efficient 

management of the Nigerian barytes industry to ensure maximum barytes exploration and 

utilization, coupled with well articulated government policies will have a considerable impact on 

the economic development of the country. Good management of the industry will enhance 

barytesdevelopment leading to additional income per capital earnings and improved balance-of-

payments position for Nigeria. 

Because of the numerous uses of barytes, there is steady and increasing demand for the product. 

And in order to meet the increasing demand with the current ban on importation of the mineral, 

there is need for further investigation of more deposits of barytes in the country especially in the 

Benue Trough. The development and utilization of the mineral will create job opportunities for 

many unemployed Nigerians and at the same time strengthen the nation’s economy. 

Furthermore, utilization of Nigerian barytes will have a multiplier effect on other industries. 
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