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Figure 6. Field photography of section 8 

 

 
Figure 7. Made electric Profiles 
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LINE 7 

 
 

 
Figure 8. Map of the various mineralized structures identifiedMains Results 

 
 Geological and geophysical investigations are used to highlight some 
structural elements and to characterize the mineralized levels. These 
mineralized levels are usually at the base of the limestone series. It can be 
observed at the lower part of a dolomite banded characteristic manganese 
oxide beds. The mineable deposit is above and has huge dissolution pockets 
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created. Therefore, thanks to the breaks in the massive dolomite. 
Mineralization is attached to the dolomite bench. Here, iron oxide and 
manganese form irregular clusters and a more capricious distribution. The 
dip of the formation itself is a variable, and is sometimes subhorizontal with 
flaws and frequent setbacks. 
 Probably resulting from a partial substitution or at least 
reorganization within the dolomitic limestone, ore is characterized by 
poverty in the presence of silica and iron oxide. Also, manganese 
accompanies the variable proportion. 
 Generally, the manganese indices are numerous and are scattered 
over a relatively large area. They cannot lead to significant mining 
operations. 
 The manganesiferous mineralizations in the study area involves the 
following forms 
 Stratiform lenses to trend, especially at the base of the limestone bar 
along faults or breaks. It seems then that the mineralization substantially 
follows the bedding planes, but with marked differences and genuine 
mineralization interbedded. Indeed, the lateral extension from the flaw rarely 
exceeds 10 to 20 m and is usually only a few meters. Moreover, in detail, the 
mineralization often cuts stratification benches and abuts abruptly on a 
dolomite bed. It does not continue to the roof. Thus, the wall by a few inches 
mineralized joint gets stuck faster.   
 The mineralized limestone is framed by two powerful detrital series 
resulting from the dismantling of a granite massif hidden today, westward 
and eastward. These series are thinning and the limestone disappears. The 
aberrant Lias is attributed to Dogger which forms the crest of Jbel Bouarfa. 
 Note in particular that the mineralization in the study area is always 
intimately related with the brittle tectonic and the richest areas are the most 
tectonised. This character joins his deposit patterns. Therefore, the general 
absence of dissolution and clay breccias suggests that this mineralization was 
introduced by substitution rather than filling karst as hypothesis have been 
formulated sometimes. 
 The observations outlined in this note are possible to define several 
types of ferruginous manganese formations and propose hypotheses as to 
their implementation mode. 
 Carbonate mineralization diffuse low, which is known for the 
moment only by scattered analyzes. Nevertheless, this seems to exist in the 
entire series of the cover to the top of the bar Hamaraouët. In this sequence, 
rocks high Clarke detach highly continuous layers of dolomite-chocolate 
whose manganese contents are in the order of 2 to 3%. This mineralization 
formed in a reducing environment, has a contemporary evidence on the 
sedimentation of rocks that it contains. 
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  It has a perfect concordant mineralization with lamination (level 
benchmark of Hamaraouët) that contains continuous manganese oxides beds 
over large areas (several kilometers). It has no relationship with tectonics 
mineralized levels compared with flaws like any sedimentary formation. No 
enrichment appears near fossil and there is no selectivity mineralization 
relative to the nature of the rocks. Under these conditions, this layer seems 
syngenetic as was defined above. 
  An alternative type of mineralization in the Hamaraouët bar, which is 
unlike the previous one, is closely related to tectonics. It helps in solving the 
difficult problem of palaeotectonics. Thus, there is strong evidence for the 
existence of an epeirogeny of Liassic age. The location of the massive 
Hausmannite in the vicinity of Atlas age faults was noted, but probably has a 
previous game. 
  Vein mineralization is in the upper conglomerates and is much 
earlier in the mineralized series. It also seems related to fairly significant 
flaws. 
5. A type of mineralization runs in Ain Beida that presents interesting 
features, although still insufficiently known in detail. It is related to the effect 
of a discontinuity surface, and it appears to be of sedimentary origin, whether 
it corresponds to a period of emersion and gully erosion, or sedimentation 
with a gap erosion diving. It includes the presence of blunt blocks enclosing 
limestone in the clay seal, the steep shape of the channels, and the regular 
roof which is consistent with these observations. The hypothesis of lateral 
migration of mineralizing solution with hematite - clay seal is the trace with 
local substitutions phenomena. However, it should not be ruled out yet. 
Nevertheless, this is still poorly understood due to the location on the edge of 
the great flaw of Ain Beida and tectonics in the area. 
 A long term complex problems to solve comes from a part of the 
original manganese in both epigenetic kinds syngenetic and the other 
relationships between different types of mineralizations. 
 However, the issue of whether a stratiform mineralization was fed by 
remobilization epigenetic mineralization will always be difficult to be 
established based on simple observations. It seems rather difficult to 
determine precise observation criteria for distinguishing an epigenetic 
mineralization from epithermal solutions to those resulting from a 
remobilization of pre-existing mineralization. Only the mechanisms by 
which the mineralization is in place can illuminate the problem. Thus, these 
will be considered only when the ore deposit and mineralogical study will be 
pushed enough to choose a reasonable hypothesis about the origin (or 
origins) of manganese. According to morphology and texture, this 
mineralization is the Mississipy Valley Type (MVT). 
 Finally, the Lias of the central and eastern High Atlas and Middle 
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Atlas contains several cottage manganese indices. Outside Tiaratine (High 
Atlas Midelt) which corresponds to a deposit of a particular type, there are 
different types defined in Bouarfa. This include M-Koussa (High Atlas 
Demnat) type of channels in Ain Beida; thus, Boulbab (Causse middle Atlas) 
associates a level marker in a red sene with Triassic dolomitic bar whose 
surmounts contains Hamaraouët type mineralization. However, the study of 
these last two houses can bring about new elements in the knowledge of the 
Bouarfa. 
  
Conclusion 
 Investigative work has enabled us to detect the presence of a number 
of vein ore bodies form or stratiform. Generally, the low extensions and 
thicknesses range mostly between 10 cm and 85 cm. 
 These ore bodies are mainly associated with tectonic structures 
affecting chalky formations dolomiotiques Secondary. 
 Thus, at the hill 6, our investigative work has uncovered a vein 
thickness of between 45 and 85 cm in the upper part. In addition, it is cut by 
a strong rejection flaw on the eastern flank of the hill. The vein reappears 15 
meters, but then splits into dykes small thicknesses. 
  Other relatively less important veins were located on the SE side of 
the hill and 6 along the trough that separates the hill 5. However, it is clear 
that the spatial extension of these veins laterally and in depthly remains very 
limited. 
 At Hill 5, investigations have located two unequal magnitudes veins. 
The first vein is located in the upper part with a thickness varying from 40 to 
65 cm deep and it extends along the dip of the surrounding ground. The shots 
fired in that part of the mine have allowed us to confirm our findings. The 
second vein is located on the western side of the hill 5, although its extension 
is greater than that of the first vein thickness and its depth cannot justify its 
use. 
 Between hills 5 and 6, and more specifically at the trough draining 
the hills south of the mine, a manganesiferous vein was identified over a 
length exceeding 5 m and a thickness of between 55 cm and 75 cm. 
 On the hill 10 (northern part), mineralization indices were well 
located. However, the investigations have shown that the levels of stratiform 
were thin and discontinuous. 
 At the big hills, particular attention was paid on the South side due to 
the presence of a significant number of manganese occurrences associated 
mostly with iron oxides. Our investigations and mechanical surveys 
recognition of studies have shown that these levels of stratiform have a very 
limited thickness (about 10 cm). In addition, it has a relatively low 
extensions with no economic reserves. 
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 At Hill 4, the mineralization is hosted in highly complex structural 
discontinuities. The intense tectonic affecting this part of the study area had 
led to the emergence of several discontinuities families faults, cracks, and 
fractures borrowed by hydrothermal ore flows. Consequently, we propose to 
extend the mining work towards the center of the hill by the technique of 
room and pillar. Cored surveys are also needed in this area to supplement the 
results of our investigations. 
 Type Morphology Thickness depth 
hill1 
hill 3 
hill 4 
hill5 
hill 6 
hill 10 

Manganese 
Manganese 
Manganese 
Manganese 
Manganese 
Manganese + iron 
oxides 

Irregular vein 
vein+ stratiform 
vein + stratiform 
vein 
vein 
vein 

40 – 80 cm 
35 – 75 cm 
30 – 80 cm 
40 – 65 cm 
45 – 85 cm 
about 10 cm 

4 – 5 m 
3-8 (center) 
5 – 9 m 
1,5  m 
2 – 4,5 m 
0,5 m – 3,5m 
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