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Introduction: When Earth is impacted by an extra-terrestrial object larger than 30 m, the impactor 

typically causes catastrophic disruption to the impact site, destroying the site, forming an impact crater and usually 

excavating the rock beneath it [1]. On Earth, impact events can be species- and landscape-altering. For 

example, the end of the Cretaceous period at ~66.05 million years ago (Ma) [2] marks one of the most severe mass 

extinctions in Earth’s history, causing the ultimate demise of the non-avian dinosaurs [3], and was likely caused by a 

substantial impact in the Yucatan peninsula  forming the Chicxulub crater [4,5]. The Cretaceous-Paleogene (K-

Pg) boundary (KPB) can be characterized in areas both proximal and distal from the Chicxulub crater by clastic, 

tektite-rich event beds (cm- to m thick) with decreasing ejecta-layer thicknesses with increasing distance from the 

impact site [4]. K-Pg outcrops are exposed in several places across Alabama and Mississippi  including sites of 

interest at Moscow Landing, Shell Creek, Miller’s Ferry, Mussel Creek, and exposures of Prairie Bluff Chalk west 

of Greenville (‘Braggs’), AL along Highway 263 [6]. Lynn Creek in Northwestern, MS and a site in Starkville, MS 

along Highway 182 have also been reported for having K-Pg boundary outcrops [7]. It is useful to 

investigate lithologies that capture the KPB because impact markers like tektites can be used to gather more 

information about the impact event responsible for the Chicxulub impact crater.   

We plan to investigate the parent composition of the impactor that caused the Chicxulub crater by studying 

the neodynmium (Nd) isotopic composition of tektites recovered from gulf coastal plain sites. A number of previous 

studies [8,9] have suggested that the Chicxilub impactor had a chondritic composition, based on modeled entry 

velocities. Nd systematics are a useful tool for classifying types of chondrite [9,10,11,12]. Analyis of tektites 

recovered from the sites, will allow estimation of initial Nd compositions. Given the difference between bulk silicate 

Earth (BSE) Nd compositions and those found in meteorites [8], and with the possibility that some of the tektites 

retain characteristics of the impactor, we expect that the tektite analysis to highlight the likely composition of the 

impactor.   

Methods and Expected Results: We will examine materials from the KPB to identify tektites. These 

materials will include cores within the Geological Survey of Alabama repository, as well as materials collected in 

from the field sites. These will be studied using standard microscopic and petrographic techniques. Fig. 1 is an 

example of tektite spherules identified in our sample of materials from Wilcox County. Once we have separated 

sufficient materials, we will use ion chromatography to separate Nd from the bulk samples, and will measure the Nd 

composition of the tektites using thermal ionization mass spectrometry (TIMS). The data collected will then be 

compared to the average Nd isotope values of ordinary chondrites (δ146/144Nd = -0.030), carbonaceous chondrites 

(δ146/144Nd = -0.025), and enstatite chondrites (δ146/144Nd = -0.015) [8]. The Nd abundances in the spherules will also 

be compared to the composition of BSE, (δ146/144Nd = -0.022) [8] to help deconvolve the components 

involved. Given the possible chondritic composition of the K-Pg impactor, Nd isotopic data of tektites recovered 

from K-Pg materials may thus help identify the composition of the meteor responsible for this major mass 

extinction.  
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Fig. 1: Tektite spherules found within our 

Shell Creek sample. 
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