
EVIDENCE FOR A METALLIC ASTEROID SOURCE FROM CHICXULUB IMPACT CRATER 

SEDIMENTS AT THE YUCATÁN PENINSULA IN MEXICO: A RE-INTERPRETATION OF 

LITERATURE DATA. G. Schmidt, 64625 Bensheim, Germany. 

 

 

Introduction:  One of the most debated topics in 

planetary geology and the evolutionary history of life 

on Earth is the origin of the worldwide occurrence of 

an Ir layer at the Cretaceous-Paleogene (K-Pg) bounda-

ry [1]. The 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 [2]. The 180- to 200-km-wide Chicxulub impact 

structure on the Yucatán Peninsula [3] is being consid-

ered as a possible impact crater that led to the global 

enrichment of PGE at the K-Pg boundary. However, 

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 Mexi-

co is distinctly different from a meteoritic component 

consistent with a chondritic impactor as well as the 

near-chondritic PGE abundance pattern at the Europe-

an 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, and crust [6][7], and the iron meteorite 

Mundrabilla [8] are shown in Figure 1. The data for 

Mundrabilla are divided by 1,000 for comparability with 

the transitional unit data. Elements are arranged in or-

der of decreasing condensation temperature to the 

right. Unfortunately Rh was not determined. Significant 

differences can be seen, for example, in the Ru/Ir ratio. 

While the K-Pg sediments 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 (Table 1).  

The Ru/Ir ratio of about 4 was measured on two sub- 

 

 

samples 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 3.05 to 3.34 and 5, respectively 

(Table 1). The signature of the upper TU from the drill 

core is similar to the PGE pattern from the irons 

Mundrabilla and Duchesne (Figures 1-4). The composi-

tional 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 of the upper TU are evidence 

that the globally distributed iridium layer is not pre-

served 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. 

Conclusion: It seems to have been different projec-

tile types and different temporal events [9][10], that left 

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

ments of the Chicxulub impact crater. Of course, re-

working, diagenesis, bioturbation, and chemical diffu-

sion can affect the distribution of platinum group ele-

ments in sediments, but processes that can exactly mim-

ic the elemental pattern of an iron meteorite seem un-

likely (Figures 3,4).  

 

When talking about synchronicity, it is easily over-

looked that enormous time spans of ±31 ka (uncertain-

ties) are meant for events that took place about 66 Ma 

ago. However, relative dating of individual events and 

their correlation is possible with lithostratigraphy and 

biostratigraphy and can be supplemented, but not re-

placed, by radioisotope dating. The most likely source 

for the PGE signature in the Chicxulub crater sediments 

is an iron asteroid. The source crater(s) responsible for 

the global iridium distribution associated with the mass 

extinction has therefore not yet been identified.  

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 [11]) to identify impactor signatures [12]. Snow 

& Schmidt [13,14] used a combined Instrumental Neu-

tron Activation Analysis (INAA) - Negative Thermal 

Ion Mass Spectrometry (NTIMS) method for simulta-

neous determination of all PGEs (Os, Ir, Ru, Rh, Pt, 

Pd) and there isotopes at the Institute of Nuclear 

Chemistry, Mainz University and the Max-Planck-

Institute for Chemistry in Mainz. The method can be 

applied to the determination of Os, Ru, Ir, Pt and Pd 

isotopes, etc., with prior enrichment and separation of 

the precious metals from the matrix by the NiS fire as-

say technique (e.g., [15,16]). Fischer-Gödde et al. [17] 

used a similar method to determine Ru isotope compo-

sitions for Eoarchaean ultramafic rocks from southwest 

Greenland, which display a relative 
100

Ru excess of 22 

parts per million compared with the modern mantle 

value. By applying this method, there is a possibility to 

obtain further clues regarding the projectile types of 

impact craters. Snow & Schmidt [13,14] report that the  

method should find wide application, e.g., in elucidating 

the nature of extraterrestrial input in samples from im-

pact craters using combined PGE isotope systematic.  
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