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1. Introduction

Twelve tungsten, tin-tungsten and tin mineral occurrences are scattered in the Eastern Desert
of Egypt and hosted in its basement rocks (Takla et al., 1976; Fig. 1). They were mined for the
production of wolframite, scheelite and cassiterite, during the Second World War. The mining activity
ceased short at the end of the war without any record about the ore grades, distribution or controls.
Recently, these occurrences received new attention due to the interest in a possible reopening of the
old mines. The Abu Kharif Mountain, one of these twelve occurrences, is located at ~410 km southeast
Cairo (Fig. 1). This occurrence was first discovered in 1934 and was partly mined by the British-
Egyptian Mining Corporation. The aim of this research is to map and evaluate the economic importance
of the mineralization at the Abu Kharif Mountain.

2. Geology and Mineralization

According to Abdel-Maksoud et al. (1978), the Abu Kharif area is covered by four rock units.
The oldest unit consists of metavolcanics, which has a mafic to felsic composition. The younger three
rock units are all granitic in composition. They are termed older, younger and alkali granite. Those
authors also explained that all rock units, except the alkali granite, are crosscut by series of mafic to
felsic dykes and faults.

Field work confirms that the closed tungsten mine is located in the southwestern part of the
mountain and hosted in the younger granite unit of Abdel-Maksoud et al. (1978). The mineralization is
concentrated in two zones with ~1,5-2 km length, 0.3-0.5 km width and ~0.5 km away from each
others. Each zone is composed of a series of discontinuous, steeply dipping (20-50 degrees to the N
and NW), often thin (cm- to meters-thick) wolframite-bearing quartz veins. The veins are NE-SW and
E-W oriented with few N-S oriented ones. The veins, which always are associated to shearing and
fracturing, have no sharp contacts with the host granite; there is always a transition zone with severe
wall-rock alterations. This zone is composed of mixed greisenized granite and quartz and possibly
subdivided to three sub-zones: one adjacent to the quartz veins with much quartz and little greisenized
granite, one adjacent to the host granite with much greisenized granite and little quartz and a middle
zone with an intermediate composition. In the quartz veins, wolframite occurs as coarse-grained
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crystals, which are disseminated and often aggregated in nests with ~30 cm diameter. The majority of
these nests were mined from the outcropping quartz veins.

3. Remote Sensing
ASTER and Landsat satellite images were used to map the area of the Abu Kharif Mountain (El

Desouky, 2005). Visual interpretations of true and false color composites (Sabins, 1999) allowed the
discrimination between five rock units in addition to dykes and faults. Comparing this information to
the information available from Abdel-Maksoud et al. (1978) and field work indicate that these rock
units are the metavolcanics and four granitic rock units. One of these granitic rock units resembles the
older granite of Abdel-Maksoud et al. (1978), two rock unites resemble the younger granite rock unit
and the last one resembles the alkali granite rock unit. Interpretations of color composites of band
ratios and principal component analysis (PCA) allowed the discrimination between the felsic and mafic
metavolcanics and dykes. They also allowed the detection of the two mineralization zones due to their
associated hydrothermally altered rocks. The two zones are hosted in only one rock unit of the two
younger granite units. It was also clear from these composites that the faults and dykes, which thought
to predate the alkali granite (Abdel-Maksoud et al., 1978) are postdating it. Based on this information
supervised classifications were performed on the ASTER and Landsat bands, band ratios and principal
components. The results of these classifications and the visual interpretations were integrated in a new
geological map for the area of Abu Kharif. An ore deposit map comprising the two mineralization zones
was constructed based on field work and unpublished field sketches.

Lineaments, which are most likely faults, fractures or dykes in the study area, were digitally
extracted from ASTER band-2. A frequency rose diagram for the extracted lineaments indicates the
presence of two major and two minor lineament directions at Abu Kharif. These directions are NE-SW,
E-W, N-S and NW-SE respectively, i.e. similar to the quartz veins directions in the two mineralized
zones. Three lineament density maps were constructed based on the total number and total length of
lineaments per unit area and based on the number of lineament intersections per unit area.
Interpretation of the lineament map and the lineament density maps in comparison with color
composites showing the two mineralized zones indicates that the two zones are located in areas with
high lineament density and at the intersection of two perpendicular major lineaments, which are most
likely faults with NE-SW and NW-SE orientation.

4. Geochemistry
ICP-MS analysis on 22 samples from different quartz veins, alterations zones and granitic rock

units indicates that the only possible economic metal is tungsten and its concentration is very
heterogeneous inside the veins and sharply decreasing from the quartz veins towards the host granite.
In the quartz veins, the tungsten has an average concentration of ~10700 ppm (~1.1 wt% W; n = 2)
in the wolframite nests and only ~64.8 ppm (n = 3) away from these nests. The alteration zones show
a tungsten concentration between 10.8 ppm and 20.7 ppm (average = ~15.1 ppm; n = 3) with a
gradual decrease towards the host granite. In the granitic rocks, the tungsten concentration is often
very low, it has a minimum of 2.1 ppm in the alkali granite and a maximum of 10.4 ppm in the older
granite with an average value of 4.7 ppm (n = 14).
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5. Discussion and Conclusions

The results of this research allowed for a better understanding of the geology of the Abu Kharif
Mountain and clarified the limited economic importance of the former tungsten mine. The limited
geometry of the ore zones, the variable and often thin thickness of the quartz veins, the steep dipping
angles and discontinuity of the quartz veins and the low and very heterogeneous tungsten grades in
the veins restrict the economic importance of the mineralization. The high tungsten prices and
demands during the Second World War caused an active mining in this sub-economic mineralization,
especially on the highest grade parts of the veins, i.e. the wolframite nests. By the end of the war
these conditions changed, therefore the mining terminated.

The shearing which is often associated to the quartz veins, the similarity in the quartz veins
orientation to the regional lineament (fault/fracture) directions and the presence of the two
mineralization zones in areas with high lineament density and at the intersection of two perpendicular
major faults, indicate a structural control on the tungsten mineralization at Abu Kharif. This suggests
that an emplacement of the quartz veins took place simultaneous with the tectonic events responsible
for the major faults in the area. Therefore the severe wall rock alterations around the veins are likely
related to metasomatic processes associated with the vein emplacement hydrothermal activity.
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8. Figure Captions
Fig. 1: Map showing the distribution of the twelve tungsten, tin-tungsten and tin mineral occurrences in
the basement rocks of the Egyptian Eastern Desert (modified from Takla et al., 1976).
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