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             Abstract Deformation is a ubiquitous process that occurs to rocks during impact cratering; thus,
              quantifying the deformation of those rocks can provide first-order constraints on the process of impact

               cratering. Until now, specific quantification of the conditions of stress and strain within models of impact

              cratering has not been compared to structural observations. This paper describes a methodology to analyze
               stress and strain within numerical impact models. This method is then used to predict deformation and

              its cause during peak-ring formation: a complex process that is not fully understood, requiring remarkable
             transient weakening and causing a significant redistribution of crustal rocks. The presented results are

            timely due to the recent Joint International Ocean Discovery Program and International Continental
             Scientific Drilling Program drilling of the peak ring within the Chicxulub crater, permitting direct

             comparison between the deformation history within numerical models and the structural history of rocks
              from a peak ring. The modeled results are remarkably consistent with observed deformation within the

              Chicxulub peak ring, constraining the following: (1) the orientation of rocks relative to their preimpact
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 Key Points:
    • Numerical impact simulations are

      used to track stress and strain during
  complex crater formation

     • Stress and strain predictions allow
   time, orientation, and magnitude

   constraints on the deformational

   history of paraautochthonous rocks
     • Predicted strains are consistent with

   the deformation observed within

     rocks of the Chicxulub peak ring
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