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Introduction: The 1.7 km wide and 70 m deep circular Maâdna structure (Talemzane, Algeria) is located ap-

proximately 400 km south of Algiers (33°19' N, 4°19' E) and emplaced in Upper-Cretaceous to Eocene limestones. 

Although accepted as an impact crater on the basis of alleged observations of shock-diagnostic features such as 

planar deformation features in quartz grains [1], previous works [1-3] were limited and further studies are desirable 

to ascertain the formation process and age of the structure. For this purpose, the crater was investigated using a mul-

tidisciplinary approach, including field observations, detailed cartography of the different geological and structural 

units, geophysical surveys, anisotropy of magnetic susceptibility, paleomagnetism, and petrography of the collected 

samples. 

Results: We found that the magnetic [4, 5] and gravimetric profiles highlight a succession of positive and nega-

tive anomalies that may indicate the occurrence of the same causative material. Geophysical analysis and modeling 

suggest that this material is located within the crater at a depth of ~100 m below the surface. Using soil magnetic 

susceptibility measurements [4, 5], the shallowest magnetized zone in the central part of the crater is identified as 

being a recently deposited sediment. Paleomagnetic and rock magnetic experiments combined with petrographic 

observations show that detrital hematite is the main magnetic carrier, although often associated with magnetite. A 

primary magnetization [6] is inferred from a stable remanence with both normal and reverse directions, carried by 

these two minerals. Even though this is supposed to be a chemical remagnetization, its normal polarity nature is 

interpreted to be a Pliocene component, subsequent to the formation of the crater. The paleomagnetic pole falls onto 

the Miocene-Pliocene part of the African Apparent Polar Wander Path [7]. Consequently, we estimate the formation 

of the Maâdna crater to have occurred during the time period extending from the Late Miocene to the Early Plio-

cene. A similar age range is confirmed by our cosmogenic nuclide dating. Unfortunately, our field and laboratory 

investigations have not allowed us to confirm an impact origin for the crater as neither shatter cones, nor shocked 

minerals, were found.  

Discussion: Our results substantially improve our knowledge of the structural emplacement of the Maâdna 

crater. We found some unexpected geophysical features that are related to the tectonic properties and the evolution 

of the Maâdna structure. The initial structural evolution of the Maâdna crater is mostly accessible from the geophys-

ical data and the magneto-structural data (paleomagnetic and Anisotropy of Magnetic Susceptibility [AMS]). We 

show that the post-emplacement tectonic played a preponderant role in disturbing partially the initial paleomagnetic 

signal, such as the post-tilting reverse component. Despite the relative weakness of the AMS signal, no objective 

criterion allows us to reject its post-emplacement tectonic origin. Clearly, vertical movements have played a signifi-

cant role for the formation of the main secondary folding of the strata, however, this could occur both in a diapiric 

system and in the case of an impact crater. From the modeling of the geophysical data, we were able to constrain the 

geometry of the source bodies inside the crater. The obtained characteristic magnetization is considered to be a post-

folding chemical remagnetization, but it can be used to constrain the age (Upper Miocene to Lower Pliocene) of 

formation of the Maâdna crater. This age range is also confirmed by our cosmogenic nuclide dating rather than the 

ages suggested by Karpoff [2] or estimated by Lambert et al. [1]. The search for evidences of shock metamorphism 

was not successful. The previously mentioned presence of an ejecta made of large blocks, as well as of impact 

breccias, can also be interpreted as resulting from dissolution collapse and subsurface slow evolution of karstic for-

mations. Therefore, all the obtained results do not appear sufficiently conclusive to either rule out or confirm the 

impact hypothesis, versus a dissolved diapir hypothesis, for the formation of the Maâdna crater. A definite answer 

on the origin of formation of the crater will need further investigations to be conducted, including drilling. 
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