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Introduction: The 40 km-wide, ca 254 Ma old Araguainha structure is the largest complex impact structure con-
firmed in South America. It was formed in sedimentary rocks overlaying a granitic basement. We used the iSALE 
shock physics code to simulate the formation of the Araguainha impact structure. Dynamic modeling of the process 
provides valuable information about the deformation of the sedimentary strata and temperature ranges throughout 
the impact structure. Our results show that Araguainha could have been formed within 280 s, attaining temperatures 
of 1000 K in the central part. 
Geological setting: The Araguainha impact structure [1] was first characterized by [2,3], who provided geomorpho-
logical and petrographic evidence for its impact origin. Target rocks at Araguainha comprise Ordovician to Permian-
Triassic strata of the northern part of the Paraná Basin, underlain by crystalline basement rocks of Precambrian age. 
Field mapping throughout the structure identified four main sequences of the Paraná Basin: the Furnas and Ponta 
Grossa formations and the Tubarão and Passa-Dois groups, comprising a sedimentary package ~1.8 km thick. Up-
lifted basement outcrops over a ~5 km wide region in the center part of the structure and consists of partially impact-
melted porphyritic alkali granite to syenite, plus metasedimentary rocks (phyllite, schists of the Cuiabá Group). The 
surrounding collar comprises concentric and radial ridges composed mostly of white sandstones and conglomerates 
of the Furnas Formation. Between core and collar there are patchy exposures of polymict impact breccias, including 
suevite. In that area are open folds which indicate  compression of strata during central uplift formation [4]. 
Modelling Constraints: Impact modeling used the iSALE shock physics code [5]. Model parameters such as the 
mass of the impactor, petrophysical properties of the target rocks, and the amount of erosion were varied during our 
study to find the best possible match between model and observations. The impactor was chosen to have the compo-
sition of granite In order to reduce the number of unknown model parameters we used two layers for lithological 
representation in the target. The first layer comprises a sedimentary package ~1.8 km thick that overlies a second 
package with granitic properties. We assumed the same rheological properties for the whole sedimentary package 
and used the ANEOS [6] equation-of-state for quartzite [7] to calculate the thermodynamic behavior of the material 
upon impact. The basement was modeled with ANEOS for granite [8]. We subsequently used a constitutive model 
to calculate the brittle and ductile mechanical response of rocks to large deviatoric stresses, including dynamic frac-
turing [9]. We assumed also a temporary weakening of the target rocks during crater formation by using the acoustic 
fluidization model [10,11] in order to explain the uplift at Araguainha. 
Results and Conclusions: A best-match model was achieved with a 3 km diameter impactor striking the surface at 
12 km/s. The formation of the central peak begins 30 s after impact and the diameter of the crater continues to grow 
by inward slumping of the rim. The crystalline basement rocks rise up to the original ground level and are exposed 
at the surface at 90 s. The sedimentary rocks slip up onto the central peak and are rotated producing overturned 
layers, such as the overturned layers at the flank of the central peak described by [4]. After 280 s the main dynamic 
motions have ceased and the crater reaches gravitational stability with a flat attitude of the uppermost sedimentary 
strata. The most prominent topographic gradient is placed at ~20 km radial distance from the center (crater rim). The 
granitic basement would not be exposed initially, as the sedimentary rocks cover the granitic core entirely. Consider-
ing 250-300 meters of erosion, as estimated by [4] to have occurred since the formation of the crater, the model 
shows that the currently exposed granitic basement would be ~4-6 km-wide, in accordance with the actual ~5 km-
wide exposure. According to the model, the entire ~1850 m thick sedimentary pile of the Paraná Basin, plus the 
crystalline basement, were affected by the impact. The impact formed  a transient crater diameter with 17 km diame-
ter and a depth of 7 km. A high-temperature, shock heated zone is coincident with a layer (at ~2 km depth) that 
attained a high level of total plastic strain in the central uplift. 
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