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In the northwestern corner of the Yucatán Peninsula, México, 
lies buried the Chicxulub impact structure, the structure whose 
formation harkened the end of the Cretaceous period and, more 
famously, the dinosaurs. The Chicxulub impact structure is also 
considered one of the best-preserved large impact structures 
on Earth. This is entirely due to the fact that the structure was 
buried under hundreds of meters of sediment directly after 
impact.  

In 2016 the International Ocean Discovery Program 
(IODP) and International Continental Scientific Drilling Program 
(ICDP) Expedition 364 drilled into the peak ring structure of the 
crater. The peak ring refers to a concentric ring in the middle 
of the crater that consists of basement material that is uplifted 
closer to the surface. The final core that was drilled is referred 
to as the M0077A core and totals 303 continuous subcores with 
a total cored length of 828.99 m sampling a maximum depth of 
1334.69 mbsf. In this core a multitude of rocks were sampled, 
namely (from the bottom to the top): Largely uninterrupted 
crystalline basement rock, which is interrupted by molten 
material that was formed by the impact (impact melt rock). 
This is overlain by additional impact melt rock and transitions 
into suevite, a rock consisting of reworked impact material. 
Finally on top of that we can observe normal sedimentary infill 
of the crater.  

For this PhD-thesis we focused on samples recovered in 
the Hole M0077A core with the focus to better understand the 
impact melt rock material on one hand, and the underlying 
crystalline basement on the other. We wanted to both 
understand exactly what part of the basement was molten 
during impact, and to better understand how it was formed and 
how it behaved during the impact. Secondly, we wanted to 
further understand the Yucatán subsurface because not only is 
the Chicxulub crater buried, the majority of the basement in 
Yucatán is not exposed at the surface. So, the sampling of 
largely uninterrupted crystalline basement also presented an 
opportunity to better understand the geological history of the 
peninsula. This research culminated in 8 chapters with the aims 
to present a better understanding of both the formation of the 
Chicxulub impact structure and the Yucatán subsurface. 
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