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Introduction: The Cretaceous-Paleogene (K-Pg) mass extinction is marked globally by elevated concentrations 

of the platinum group elements (PGE), emplaced by a impact event 66.051 ± 0.031 Ma ago [1][2]. The 180- to 200-

km-wide Chicxulub impact structure on the Yucatán Peninsula [3] is being considered as a possible impact crater 

that led to the global enrichment of PGE at the K-Pg boundary. The PGE signature (data from [4]) in the gray-green 

marlstone interval of Core 40R-1 recovered from Site M0077 on the Chicxulub peak ring in the Gulf of Mexico is 

distinctly different from a meteoritic component consistent with a chondritic impactor as well as the near-chondritic 

PGE abundance pattern at the European K-Pg boundary sites of Caravaca in Spain and Stevns Klint in Denmark.   

Non-chondritic PGE abundance pattern at the Chicxulub impact structure: The PGE pattern (or inter-

element ratios) from the upper transitional unit (TU, red square, blue diamond, blue triangle, 616.58-616.60 mbsf) 

[4], Stevns Klint, Caravaca [5], Earth’s upper mantle [6], and crust [7], and the iron meteorite Mundrabilla [8] are 

shown in Figure 1. Elements are arranged in order of decreasing condensation temperature to the right. Unfortunate-

ly Rh was not determined. Significant differences can be seen, for example, in the Ru/Ir ratio. While the K-Pg sedi-

ments from Europe show a subchondritic Ru/Ir ratio of about 1.3, the suprachondritic Ru/Ir ratios of sediments from 

the  Mexican core 40R-1 range from about 2 to 4. The Ru/Ir ratio of about 4 was measured on two subsamples from 

a depth of 616.6 mbsf at the University of Tokyo in Komaba using a Thermo Element XR HR-ICP-MS. The Ru/Ir 

ratio of about 2 was measured by ID-MS on one sample (616.58 mbsf) at the Vrije Universiteit Brussel [4]. The iron 

meteorites Mundrabilla and Duchesne, on the other hand, have Ru/Ir ratios of about 3 and 5, respectively [8]. The 

signature of the upper TU from the drill core is similar to the PGE pattern from the irons Mundrabilla and Duchesne 

(Figure 2). The compositional evidence calls into question the Chicxulub impact structure as the source crater for the 

near-chondritic PGE ratios in European K-Pg boundary sites. The non-chondritic PGE ratios are evidence that the 

globally distributed iridium layer is not preserved in the Chicxulub impact structure. The most likely source for the 

PGEs in the upper TU of core 40R-1 sediments are Mundrabilla and Duchesne like iron impactors. 

Future studies: The Ru isotope composition could be used as a powerful analytical tool alongside PGE ratios 

(especially the diagnostic Ru/Rh and Ir/Rh mass ratios [9]) to identify impactor signatures [10]. 

Conclusion: It seems to have been different projectile types and different temporal events [11][12], that left the 

near-chondritic PGE abundance patterns in Europe and the iron meteoritic abundance pattern in the sediments of the 

Chicxulub impact crater. CI chondrite data for normalization in figures from [13]. Dating of individual events and 

their correlation is possible with lithostratigraphy and biostratigraphy and can be supplemented, but not replaced, by 

radioisotope dating. Of course, reworking, diagenesis, bioturbation, and chemical diffusion can affect the distribution 

of PGEs in sediments, but processes that can exactly mimic the element pattern of an iron meteorite seem unlikely.   
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