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Geological 
Setting  



Phosphate Deposits of the Middle East 

There are 22 reported 
occurrences of phosphate 
mineralization in Iraq.  All of 
the occurrences are located in 
western Iraq.  
 
Seven deposits have been 
explored by drilling, and have 
resource estimates.   
 
The Akashat deposit has been 
in production since 1983. 
 
The total resources of the Iraqi 
deposits are estimated at 9.5 
billion metric tons. 

The Middle East is a well known phosphate province.  However the phosphate deposits 
of Iraq are not well known. 



   The phosphate deposits of 
Iraq are part of the Tethyan 
Phosphate belt.  
   The deposits are hosted by 
Late Cretaceous, Paleocene 
and Eocene sedimentary 
rocks which flank the Ga’ara 
uplift.  



 1962: The H3 Deposit was discovered by Site Investigations Company  
    during a radiometric traverse along the Rutba-Amman highway. 

History of Phosphate Exploration in Iraq 

 1963-64: Exploration and resource estimate at the H3 Deposit by Technoexport.  

 1965: Discovery of the Akashat Deposit by Iraqi geologists.  

 1965-70: Exploration of the Akashat Deposit and discovery of phosphate  
     mineralization in the surrounding area (Hirri, Marbat and Swab). Completion of   
     resource estimate for the Akashat Deposit.  

 1977-80: Discovery and exploration of the Ethna Deposit by Iraqi geologists. 

 1983: Start of production at Akashat.  

 1986-90: Exploration and resource estimation at the Swab, Dwaima,  
    Marbat and Hirri Deposits..  



Phosphate Deposits of Iraq  

 Phosphate deposits are developed in rocks ranging from Upper Cretaceous  
     to Eocene.  

 The majority of the deposits are of Paleocene age. 

 The phosphate minerals are granular and are mostly composed of coated  
    grains (ooids, peloids, cortoids, etc.). 

 Coprolites, intraclasts and fish bones are common, especially in the Late  
     Cretaceous and Eocene deposits.  
 The Paleocene deposits are cemented with calcite with little terrigenous  
     material.  

 Silica cement is more common in the Eocene deposits. 

 The Late Cretaceous deposits contain clastic material consisting of clay and  
     sand.  

 The host rocks are typically limestone, lime mudstone, shale and porcellanite  
     which may contain chert beds, chert nodules and quartz geodes.  



Paleocene phosphate -  bearing sequence overlying  
Cretaceous rocks  



Paleocene phosphorite 
sequence  

Old Russian drilling rig in 
phosphorite exploration during 

the sixties, last century 



Phosphate Deposits of Iraq 

Outcrop of Paleocene Phosphorite Akashat Mine. 

Intergranular phosphate cement filling cavity in 
recrystallized calcite. 

Encased cortoid, Paleocene. 

Coarse and fine phosphate grains 
cemented with calcite, Eocene. 

Fine grained, well sorted phosphorite, Eocene. 



Akashat Phosphate Deposit 
Discovered in 1965, explored 1965–1970. 
 
Drilled on 250 meter grid 1970–75. 
 
Selected for detailed exploration because of 
good exposure and low stripping ratio. 
 
Host rock Paleocene Akashat Formation. 

 
Phosphate rich beds 0.5 to 1.0 meter thick.  
Phosphate bearing section 12–13 meters thick. 
 
Overburden shelly limestone and lime 
mudstone 0–17 meters thick, averaging  
5.5 thick. 
 
Reserves estimated at 430,000,000 metric tons 
at 21.47% P2O5 (A, B and C1 categories). 
 
Open pit mine started production in 1983. 

 



Railroad 

Quarry II Quarry I 

Crushing Plant 

Akashat Phosphate Mine 

Image from Google Earth. 

Mining takes place in two pits.  
Phosphate rock is crushed and 
loaded onto rail cars for shipment 
to the fertilizer plant at Al Qaim. 



Akashat Phosphate Mine 

Data from Shirqi and Taqfiq (2010) 

Composition of samples from the 
Akashat loading station. 

Compound Average % 
P2O5 21.47 
CaO 50.98 
MgO 0.60 
CO2 17.26 
SiO2 2.24 
R2O3 0.67 
SO3 1.70 

F 2.88 
Cl 0.13 

Element ppm 
Zn 150 
Sr 800 
V 120 
U 72 
Y 80 

Rock Properties 
  Bank Density (tons/cubic meter) 1.84 
  Export Density (tons/cubic meter) 1.42 

  B.P.L. % 46.00 

  P2O5 % 21.04 

  Moisture % Dry 

Quarry Number 2. Loading a haul truck. 

Crushers and ore storage. 



Akashat Phosphate Mine 

Akashat Mine Production (1983–2006 ) 21,778,020 metric tons of phosphate rock. 
Data from Shirqi and Tawfiq (2010) 



All work conducted by Iraqi personnel from the Iraq Geological Survey  
    and its predecessor organizations over the period from 1965 to the present.. 

Phosphate Deposits of Iraq 
Exploration Methodology 

Phosphate deposits explored by drilling vertical core holes with trenches  
    excavated over outcropping phosphate units. 

Core diameters of 76–131 mm. 

Holes drilled on 500 to 1000 meter grid spacing for resource estimates and  
    250 meter grids for reserve estimates 

Drill hole and trench locations surveyed and tied to national bench marks. 

Gamma logging completed on all holes to guide sampling. 

Samples collected at 0.5 to 1.0 meter intervals in Phosphate units. 



Phosphate Deposits of Iraq  

Beneficiation  

As a part of its evaluation programs the Iraq Geological Survey carried out 
bench and pilot scale beneficiation test work on each deposit.  

  Most Iraqi phosphate deposits are amenable to beneficiation  by:-  

• Crushing and grinding,  

• Calcination at 1000 degrees Centigrade  

• Desliming, washing and concentration  

 All Iraqi beneficiated phosphates produce a concentrate with a grade of 31-33%  P2O5    



Resource Estimation  
Phosphate Deposits of Iraq  

* Grade tonnage estimates were completed for each deposit using manual methods.  

⃰  Resource classification followed Soviet terminology.  

⃰   Using current western terminology all estimates, except for the Akashat, Swab  
   & Hirri  deposits  would generally be classed as “Indicated Resources”.  

Deposit Metric Tons P2O5 % Category 

Akashat 430,000,000 21.52 Reserve A,B 

Swab 3,502,900,000 21.71 Reserve C1 

Hirri 193,000,000 21.94 Reserve B 

Dwaima 2,758,000,000 20.56 Indicated Resource C2 

Marbat 2,114,190,000 21.17 Indicated Resource C1,C2 

H3 313,000,000 17.50 Indicated Resource B,C1,C2 

Ethna 218,000,000 17.50 Indicated Resource C2 

Total 9,529,090,000 



Iraq Phosphate Deposits 
World Significance 

*The US Geological Survey estimates world phosphate rock reserves and resources  
  at more than 300 billion metric tons. 

* The phosphate rock resources of Iraq are estimated at 9.5 billion metric tons. 

* Iraq’s phosphate resources are about 3.1% of currently estimated world phosphate  
   rock resources and reserves. 

* Since many of the Iraqi phosphate deposits have not been fully delineated the current   
   resource estimates represent a minimum. 



.For further information please contact the Iraq Geological Survey. 
www.geosurviraq.com 
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