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Introduction: The origin of the primitive life in the Solar system is still unknown, but strong evidence points to a 

link with impact-induced hydrothermal environments [1]. This research assesses the habitability at the Chicxulub 

crater for the post-impact period of hydrothermal activity. Several results of numerical simulations and published 

research [2,3] record the evolution of the impact-induced hydrothermal system at Chicxulub for a period of more than 

2Myr. This communication uses their thermodynamic constraints (temperature, pressure, water flux, enthalpy etc.) to 

construct geochemical reaction paths and to assess the catabolic energy availability for hydogenotrophy in the subsur-

face realm of the crater. Considering the upper temperature limit for life at 121°C [4], we investigate regions of the 

broader crater setting (radius=300 km) where habitable conditions could prevail (T < 121°C). [5] quantified the re-

quirements for energetic habitability in various subsurface environments. [6] emphasized further in scenarios where 

H2 is the main energy source for supporting subterranean life. By comparing the hydrogen availability in Chicxulub 

with the energetic requirements of a putative hydrogenotrophic community, we finally assessed the post-impact hab-

itability of the crater {Figure 1}. 

Methodology - Modelling:  [7] suggests that all ocean crust basement rocks release enough hydrogen to support 

hydrogenotrophic biomass, as the basaltic and ultramafic rocks interact with circulating seawater. Hydrogenotrophic 

communities have been inferred for oceanic basaltic and ultramafic crust [7,8,9], for granitic [10] and also for mixed 

mineralogy environments [11]. Hence, we adopted the same methodology and used the Geochemist’s Workbench 

software [12] to simulate the geochemical reaction paths of the impactite dissolution and to compute the dihydrogen 

release after water-rock interactions in the crater. Finally, the correlation of the hydrogen availability with the energetic 

requirements of potential hydrogenotrophic communities at Chicxulub determines the habitability of the crater.    

Results: The maximum release of H2 is observed at 30-38Kyr. As the hydrothermal cooling commences, only 

distant outer rim regions are within the habitable range. The hydrothermal system cools enough after 60 Kyr, so that 

it renders domains close to the peak ring and the central crater basin habitable. After 2 Myr, hydrogen availability in 

the setting fulfils, not only the survival and maintenance energetic requirements of the hydrogenotrophic biomass, but 

more significantly the microbial growth. Thus, we suggest the presented model to determine the catabolic energy 

availability and habitability of other terrestrial or extra-terrestrial impact-induced hydrothermal environments.  

 

Figure 1. H2 release after impact-

glass dissolution and thermal con-

ditions at the Chicxulub Crater, 

plotted for comparison with the hy-

drogen demand (after [6]) of hy-

drogenotrophic microorganisms.   
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