
 

 

 

 

Summary 

Extensive massive magnetite bodies were discovered by Afghanistan Geological Survey (AGS) geologists at Syadara, 

during 2010 field season. This body is located approximately 110km west and along strike of the world-class Hajigak 

iron ore deposit (1.7bt @ 60-62%Fe, inferred resource), within a similar geotectonic setting. The discovery at Syadara 

confirmed the 200km-long Protorezoic metamorphic belt as highly prospective host for iron ore mineralization, and 

significantly improves the overall economic outlook of Hajigak. Semi-detailed mapping, sampling and ground magnetic 

survey over a portion of the body has been completed during the 2010 field season. 

Geological work to date indicated strata-bound and structurally massive magnetite with weak sulphide mineralization 

hosted within slates, phyllite and schist. The body is generally discontinuous, steeply dipping, on average 15─30m thick 

and trends NE-SW beyond 10km along strike-length.  The thickest observed section is about 50─70m wide x 500m long 

and dips at 45
0
 to the NW.  The change in dip may reflect folding, shallow at the hinge and steepest on the limbs. 

Elevation difference observed for the outcropping magnetite mineralization is about 400m. Post-mineral shearing and 

dextral-slip faulting is evident but the apparent displacements are less than few tens of meters. 

Based on outcrop dimensions, an inferred resource of > 400mt of iron ore is plausible. Assay results from composite grab 
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Figure 1  Photo view NE along strike. This outcrop is 500m long and 50─70m thick, moderately dipping at 45 degrees to the 

NW. Elsewhere the body is about 25─30m thick and dips steeply (80─85) degrees to the SE. 
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samples returned grades ranging from 50─67%Fe (mean of 65% Fe) and are consistent with grades at Hajigak. 

Location and accessibility 
 

The magnetite outcrop most northern end of Syadara is centered on 66.89710
0
 E longitude and 34.61906

0
N latitude and is 

located approximately 215 km, WNW of Kabul, the capital city of Afghanistan, (figure 2). The area can be reached by road 
from Kabul to Bamyan (≈200km) by road or air and then by another 60km road to Yakawlang, the district capital. The road 
distance from Yakawlang to Syadara village is 14km.  The Bamyan–Yakawlang road is being sealed and travel time will 

reduce significantly when completed.  

Government strategy on infrastructural development 

The Government of Afghanistan (GoA) and donor agencies involved with the reconstruction of the country have recognized 
mineral resources as a very important asset and adopted mineral resources development as a national priority goal. Under 
this framework, the government is seeking to align the development of infrastructures with major mineral resources 
corridors. Furthermore, the GoA has recently endorsed and adopted major changes in mineral laws, policies, and fiscal 
regimes to promote Afghanistan as an attractive destination for private exploration and development investments. 

The Syadara prospect is well positioned by its close proximity to the Hajigak world-class iron ore deposit, (figure 2), the 
largest iron ore deposit in Afghanistan. The GoA is currently investigating various transportation options including railway 
to facilitate the development of this mega resource. Syadara and other iron ore resources proximal to Hajigak will benefit 
immensely by sharing infrastructures developed for Hajigak. 

Proposed railway 
A feasibility study for a proposed railway link to Bamyan has been commissioned by the GoA and Metallurgical Corporation 
of China (MCC) in September 2010.  The feasibility study will review options to link Kabul via Jabulsaraj, Hajigak and to the 
north, with a view to connect to the existing railway networks in the northern region. This infrastructure will support 
transportation of bulk commodities, including copper concentrates from Aynak, iron ore from Hajigak, and coal from the 
Northern provinces. When this infrastructure comes on stream, Syadara will fall within 20km radius, (figure 2).  The railway 
infrastructure will greatly improve the economic viability of Syadara and other discoveries within the 100km corridor of the 
railway. 

Figure 2 Location map of Syadara prospect with respect to major deposits and infrastructures. The blue lines show sections 

of the proposed railway route, currently under feasibility studies. Brown lines show major road network.  Red pins are major 

mineral deposits and the yellow spheres are mineral deposits with inferred resources 
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Power and electricity 
The major power supply from Uzbekistan to Kabul runs some 150 km east of Syadara. The GoA is seeking private sector 
investment for the development of the Sheberghan gas fields in Northern Afghanistan to create a processing facility for the 
treatment of high sulfur gas and condensate, a transmission pipeline and a 150-240 MW power plant as an alternative 
energy source for Afghanistan and the Hajigak iron ore project. The Sherbeghan gas fields (15.687 TCF estimated gas 
reserves) are located approximately 300km to the NW of Syadara.  
 

Regional setting 
The sedimentary iron deposits at Syadara and Hajigak are hosted with Neo-Protorezoic metamorphic rocks that represent 
basement rocks of the Gondwana continent. At Syadara, the basement rocks are sandwiched between the Herat and 
Gagharnaw fault. These fault zones represent the final closing of the Paleotethys ocean during the collision of Farad Block, 
one of the northward drifting continental fragments of Gondwana with the Eurasian continent during Triassic. 

The North Afghanistan Platform is a large stable block with a cover sequence of Cretaceous, Cretaceous-Paleogene and 
younger rocks and is largely unaffected by major deformation during the Hindu Kush orogeny, (figure 3). The rocks within 
the fault zones are highly deformed, and unconformably overlained by undeformed Neogene sediments, (USGS GIS, Peters 
et al., 2007). 

1
 

 

Figure 3  Regional Geology. The blue colored polygon represents the Neo-Proterozoic rocks, which host the strata-bound 

magnetite mineralisation at Syadara and the world-class Hajigak Iron ore deposit 

The oldest part of the Proterozoic stratigraphic consists of grey silicified limestone and dolomite interbedded with dark grey 
crystalline amphibolite grade schist and light colored quartzite. This unit is generally overlained by metamorphic rocks of 

greenschist facies predominantly chlorite and quartz-sericite 
schists, (up to 4,500m thick). The geologic map (Doebrich and 
Whal, 2006) shows Neo Proterozoic sedimentary host rocks, 
which consist of greenschist facies schist and phyllite, marble, 
dolomite and metavolcanic with interlayered sedimentary 
rocks (blue colored in figure 3). 

 
Syadara magnetite mineralization 

Geology 

                                                           
1 Peters, S.G., Ludington, S.D., Orris, G.J., Sutphin, D.M., and Bliss, J.D., eds.,, 2007, Preliminary Non-Fuel Mineral Resource Assessment of Afghanistan: 
U.S. Geological Survey Open–File Report 2007-1214 
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Fe-mineralization is hosted principally within the greenschist facies schists, metavolcanics and phyllite.  A thin dolomite 
sequence, appear in close proximity with the magnetite, (figure 5).  The rocks are part of the Neo-Proterozoic 
metamorphics which host the world-class Hajigak Iron ore deposit, located some 110km east from Syadara. Within the 
deposit area, the beds have been deformed and are steeply dipping. Intercbeds of black carbonaceous slates and screes of 
chert were also observed near the AGS camp.  

Mineralization 
The Syadara iron ore body is characterized by massive magnetite with weak specular hematite–pyrite and trace 
chalcopyrite mineralization, (figure 4). Intense surficial oxidation represented by limonite (goethite-martite-hematite) is 
well developed in places, with trace malachite-azurite and neotocite (proven by H2SO4 test). 
Mineralization trends NE-SW, > 10km along strike length and is open at both ends, (figure 4). The magnetite body is 
discontinuous and has variable thickness. The average thickness of the mineralization is between 15-30m and steeply 
dipping, (70-80

0
) to the SW.  The thickest outcropping mineralization was observed between OC3 and OC4. At this locality, 

the body measures approximately 50-70m wide dipping 45
0
 to the NW over a distance of 500m along strike. Approximately 

400m depth to the mineralization could be ascertained, based on the highest and lowest outcrop elevations. 

 

Assay results 

Arithmetic average for assay results from composite grab samples collected from different magnetite bodies range from 
60.81-67.87%Fe. Average results with deleterious elements from some of the identified bodies are shown in the Table 
below and Figure 5. 

Body  Fe% S% P % 

BD1 66.74 0.23 0.05 

BD2 60.81 1.55 0.03 

BD7 65.33 0.33 0.05 

BD8 66.80 0.87 0.18 

BD12 67.67 0.51 0.34 

BD15 65.67 1.55 0.04 

BD6 66.83 0.23 0.05 

 

Figure 4   Red polygons show approximate trace of magnetite body. OC3 and OC4 mark the location of shallow-dipping, 50-70 

meters thick magnetite body (see magnetic anomaly map in Figure 5). Elsewhere, the thickness of the body is about 15-25m. 

The yellow box represents approximate position for the detailed map in Figure 5. 
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Structure 
The magnetite body is mostly undeformed, but several 
shear/fault contacts and dextral slip with the wall rocks 
have been observed. Several post-mineral NW-SE trending 
strike-slip faults, cross-cutting the mineralization were 
inferred from the well developed galleys, but limited 
displacements was apparent.  

 

Ground magnetic survey  
Ground magnetic and self potential surveys were completed over an area of 4km x 1km. The profile lines were spaced 10m 
apart along NW-SE direction, perpendicular to the strike of the magnetite mineralization.  The magnetic data correlated 
well with the mapped massive magnetite-pyrite body and indicated possible extension below the surface. Furthermore, 
major lineaments with apparent sense of movements and displacements were well detected by the ground magnetic 
survey, (see figure 5). 

 
Figure 5  Total magnetic based on ground magnetic data between AGS camp and OC4, AGS 2010, (See figure 4 for Locality 

map). Mapped magnetite outcrop and Id’s are shown in solid black 

Resource and Exploration Potential 

Considering the Syadara magnetite deposit within the context of the overall iron ore belt, including the world-class Hajigak 
iron ore deposit, the potential for more discoveries along the 200km Neo-Proterozoic metamorphic belt is highly 
prospective. At Hajigak, a total inferred resource of 1.7 billion tons @ 60-62%Fe, including 100mt@ 62%Fe of indicated 
resource has been identified. Syadara discovery is fairly extensive along the strike length, but discontinuous, and of variable 
thickness, probably folded and offset by cross-cutting faults. Assuming conservative dimensions of 10km strike x 30m width 
x 400m depth, an inferred resource of >400mt is plausible. The average grade returned from composite grab samples is ≈ 
65 % Fe. 

 



 

© 2011 Afghanistan Geological Survey      Page 6 

 

Key Contacts 
The GoA has recognized the country’s mineral resources as valuable assets that can be developed to create employment 
and promote economic independence. Under this goal, the GoA has recently made significant policy changes following its 
transition from state operator to regulator and is now driving infrastructural development with a view to enhancing and 
promoting mineral resource development. The GoA is constantly seeking investment from private and foreign investors to 
develop the huge and very diverse mineral resource potential of Afghanistan. 

For further information on technical and investment matters, please contact the following offices within the Ministry of 
Mines, Republic of Afghanistan.  

Secretariat for the  
Ministry of Mines 
Kabul, Afghanistan 
Telephone: +93 (0) 0202 100 309 
E-mail: mmiafg@hotmail.com 
Website: http://www.mom.gov.af 

The Director General 
Afghanistan Geological Survey 
Ministry of Mines 
Telephone:+93 752 00 1 714 
E-mail: ags@mom.gov.af  
E-mail: amsediqi@sbcglobal.net 
 

The Director General 
Policy and Investment Promotion 
Ministry of Mines 
Telephone : + 93 799 302 184 
E-mail: ajalil@mom.gov.af  
Website: http://www.mom.gov.af 
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