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Introduction: Santa Marta (10°10’S/45°14’W) is a complex 

impact structure located in Piauí State, northeastern Brazil, and it 

is the country´s sixth impact structure to be identified [1]. It has a 

diameter of ~10 with a raised rim and an central uplift of ~3.2 km 

in diameter. It was formed in sedimentary strata (conglomerates, 

sandstones, siltstones, shales) belonging to two distinct sedimen-

tary basins, the Paleozoic Parnaíba and the Mesozoic Sanfrancis-

can, that overlap in the region of the crater. Macroscopic and pe-

trographic shock evidence includes the occurrence of abundant 

shatters cones and shocked quartz, as well as other planar defor-

mation features. We present here the latest results of geological 

mapping carried out in the crater, adding new information to 

those presented by [2]; [3].  

Methods: Geological data were collected during three field 

campaigns at 214 GPS-referenced locations, with notation of 

lithology, bedding plane orientation, and structure. The area 

within the crater was analyzed in detail in order to distinguish 

between distinct litho-stratigraphic units, considering that the 

lithologies, mostly sandstones and shales, look very similar.  
Results and discussion: The structure was formed in 

sandstones, shales and conglomerates, which are commonly 

deformed, with layers showing various dips and diverse folding 

patterns. The deformation makes it difficult to compare these 

strata with the equivalent litho-stratigraphic units occurring 

outside the structure. The strata within the crater were correlated  

to the regional Paleozoic and Mesozoic sequences of the 

Parnaiba and Sanfranciscan basins. The strata at the central uplift 

were correlated to the  Paleozoic Serra Grande Group 

(conglomeratic sandstones), Pimenteiras Formation (gray shales) 

and Cabeças Formation (poorly-sorted sandstones). The 

Mesozoic sequences occur in other parts of the crater, such as the 

rim and annular basin, and comprise conglomeratic sandstones, 

red pelites with calcarenites and caulinitic sandstones  belonging 

to the Areado Group that is, in turn, overlapped by the eolian 

sandstones of the Urucuia Group. Polymict and monomict 

breccias, some of impact origin, occur scattered throughout the 

structure. The complexity and intensity of deformation increase 

noticeably from the rim towards the center of the crater.  

Conclusions: Santa Marta is morphologically reasonably 

well-preserved. The youngest deformed strata identified in the 

crater belong to the Cretaceous Urucuia Group, which provides a 

stratigraphic constraint to infer a maximum age for the Santa 

Marta impact event. The oldest strata within the crater is the 

Silurian Serra Grande Group. Based on stratigraphic correlation, 

and using the equation proposed by [4], an uplift of ~920 meters 

is estimated for the strata in the central part of the structure.  

References: [1] Oliveira G. J. G. et al. (2014) Meteoritics & 

Planetary Science. Submitted. [2] Uchôa, E. B. et al.  44th LPSC, 

abstr. 1316. [3] Crósta A. P. et al. (2013) 76th Meteoritical Society 

Meeting, abstr. 5172. [4] Grieve R. A. F. and Pilkington M. 1996. 

Journal of Australian Geology and Geophysics 16:399–420. 

 

5174.pdf77th Annual Meteoritical Society Meeting (2014)


