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I. Introduction and geological setting:

[bookmark: _GoBack]The Djebel Had Iron Formation (DHIF) is located 60 km southwest of Tebessa and 23 km south-southwest of the Daïra of Chréa, the administrative division of 1984, locates the DHIF on horseback between the Communes of Telidjene (9 km in the South-East) and that of El Ogla (25 km in the North-West). The DHIF is about 60 km southwest of the phosphate deposit Djebel Onk, Joleaud L. (1932).
The DHIF south of Tebessa in the North-East of Algeria is a distinct stratiform sedimentary iron deposit. Six to eight meters thick, the DHIF forms part of the largest structural units of Algeria, the autochthonous domain of the eastern Saharan Atlas, it is located exactly between two anticlines oriented NE-SW (Atlasic direction): the Bou Kammech anticline and the Kef En Nssour anticline, separated by a syncline of the same orientation (Syncline of Babouche) BRGM and Sn-Repal, (1987) , This mining district is part of a vast region, encompassing northeastern Algeria and southwestern Tunisia, where there are many similarities in stratigraphic, lithological, structural and metallogenic characteristics.                           
II. Results :
The iron ore mineralization is in the form of layers of oolitic iron ore and Inter-bedded iron marl within the mid-Eocene gypsiferous marls (middle or upper Lutetian) Vila J. M. (1997).
The iron ore is present in detrital grains of brownish to blackish color, more or less rounded with dimensions varying from a few hundredths of a millimeter to two millimeters. They are oolites and granules of goethite, limonite, hematite and a small amount of magnetite and piemontite, having a smooth outer surface, bound by ferruginous, argilo-ferruginous, carbonate and siliceous cement. On the other hand, this mineralized rock is extremely crumbly.
Chemical analyzes and X-ray diffraction (XRD) analysis of the mineralization of DHIF gave high iron contents: Fet = 53.2%, FeO (OH) = 76.05%, and other elements, such as MnO = 3.69% to 3.47%, Al2O3 = 2.83% to 0.87%, SiO2 = 5.15% to 12.4%, P2O5 = 1.5%, TiO2 = 0.09 %, MgO = 0.47%, CaO = 0.60%, K2O = 0.02%, Na2O = 0.22%. These percentages are explained by the nature of the cement, which is essentially siliceous, clayey and calcareous. The low Al2O3 and TiO2 content of the DHIF, suggest a pure chemical origin. Moreover, the presence of the silicate mineral, piemonite and the nobium mineral, pyrochlore, which have a hydrothermal origin, suggest a hydrothermal and/or a chemically leached component of corresponding rocks, as a source of the iron.
The sequential iron extraction data show that the mineralization formed from anoxic water column, which was likely the result of reducing hydrothermal fluids. That is the immediate water column beneath which the sediments formed were ferruginous. Taking into account the extent of the pyritization of the highly reactive iron basin, the two ratios (FePy / FeHR) and (FeHR / Fe total) (FeHR = highly reactive iron; FeT = total iron; Fepy = pyrite iron), in the sediments are an obvious proof of anoxic deposit.
LA-ICP-MS analyzes show that major elements in most bulk samples of oolite ore are generally enriched in: 51V, 59Co, 60Ni, 75As, 66Zn, 65Cu, 85Rb, 90Zr, 93Nb, 137Ba, 178Hf, 53Cr, with a richness in rare earth elements (REE: 89Y, 139La, 140Ce, 146Nd> 100000 ppm, 147Sm, 153Eu, 163Dy> 10000 ppm, and 172Yb, 175Lu> 1000 ppm) associated with goethite.
III. Interpretation and discussion
The results of the analyzes show that there are two sedimentation environments that facilitate the genesis of the mineralization, a deep marine sedimentation medium and a shallow marine environment, The sequential extraction data states that the iron was formed from an anoxic water column under which the sediments formed were anoxic and ferruginous, the sequential extraction data states that iron was formed from a column of anoxic water under which the sediments formed were anoxic and ferruginous . 
Goethite analyzes by XRD, show the existence of low levels of Al2O3 and TiO2, therefore the derivation by oxidation of silicates is unlikely and the iron must have been precipitated directly in Fe (OH) 3 and gradually oxidized to FeO (OH). This results suggests that goethite is of pure chemical origin "late diagenetic", in addition the presence of silicate minerals, piemontite and niobium, pytochlor, of hydrothermal origin, suggests a hydrothermal component and / or chemically leached rocks corresponding, as a source of iron.
Observations under a microscope converge towards a shallow intertidal deposit medium.
The petrographic characteristics of the DHIF, including the symmetrical shape, the presence of broken oolites, and the delicate layer of the oolite cortex exclude the hypothesis of an origin of sediment deposits transported from Further away, oolite fragmentation is probably due to an in situ process due to dehydration (Adeleye, 1975).
Regarding the iron source (s) for the DHIF, we assume that the iron was leached from the underlying rocks, probably affected by hydrothermal mineralization due to a metensomatosis phenomenon probably related to diaprism Rudis (1968). 
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