
LPS xxvn 1199 

CRETACEOUS/TERTIARY IMPACT EJECTA IN THE YUCATAN BASIN AND THE CARIBBEAN: LEG 
165 OF THE OCEAN DRILLING PROJECT: Shipboard Scientific Party. 

This communication is a report of the results of drilling and sampling and preliminary analysis of the 
CretaceousRertiary boundary impact ejecta deposit at three sites in the Yucatan Basin, Colombia Basin and on the 
lower Nicaragua Rise in the Caribbean Sea, recovered during Leg 165 of the Ocean Drilling Program. 

The discovery of the Chicxulub impact crater on the Yucatan Peninsula and a Caribbean-wide 
Cretaceous/Tertiary boundary ejecta deposit has heightened interest in the Caribbean sedimentary record. From 
December 1995 to February 1996, the Ocean Drilling Program Leg 165 will tap into the rich geologic record of 
Caribbean sediments at five sites, including three sites where the Cretaceousmertiary boundary will be penetrated and 
the impact ejecta deposit recovered for study. Scientific drilling during this leg will focus on two major themes: 
Caribbean ocean and climate history, with particular emphasis on the pre-Neogene record, and the impact ejecta 
deposit at the Cretaceous~Tertiary boundary. New drilling at three sites will provide important insights into the 
dispersal and depositional mechanisms of ejecta from the WT impact site at the Chicxulub crater, as well as 
environmental consequences, biotic extinctions, and post-impact recovery. Study of the KT boundary by ocean 
drilling is required, in order to complement the meager outcrops of the KT boundary on land in the proximal and 
near-field region. Further, ocean drilling is likely to have some distinct advantages over study of land-based sections, 
due to lower degree of deformation and thermal alteration of the marine record, and a lower likelihood of hiatus or 
unconforrnities, compared to the tectonically uplifted deposits now exposed on land. The position of the three sites 
at the time of the KT boundary impact forms a fan-shaped distribution to the south, south-east and west of the 
Chicxulub structure, ranging from about 300 to 2000 km from the impact crater. 
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Figure 1: The global thickness distribution of the K/T boundary ejecta deposit . Data from [I]. The thickness 
distribution can best be represented as a two-segment plot, in the form of In(-thickness) versus square root of isopach 
area. An assumption is made that the thickness isopachs are circular in shape. The intersection of the two segments is 
at a distance of 1400 krn from the Chicxulub impact crater. The three sites drilled during Leg 165 of the Ocean 
Drilling Program will provide additional data in the area of the break in slope of this trend. 

Site S-2B on the Cayman Rise may penetrate the KT boundary at approximately 800 m depth in the 
sediment. At the time of the bolide impact, the Yucatan Basin had not opened, and this site was located close to the 
Yucatan platform, thus receiving proximal facies of the Chicxulub ejecta blanket. It is anticipated that drilling at 
this site may recover a polymict breccia deposit at the KT boundary, comparable to breccia outcrops observed in 
south-eastem Mexico [2]. Site S-6 is located in the Colombia Basin and is the most distal KT boundary site drilled. 
Here the KT boundary will likely be penetrated at 1000 m depth in the sediment, and at this distance from source, 
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we anticipate that the impact ejecta deposit may be comparable to the succession observed at Beloc in Haiti. Site S- 
3B on the lower Nicaragua Rise is at an intermediate position with respect to the other sites. 

As shown in figure 1, the currently available data on the thickness of the KT boundary ejecta deposit is 
defined by two different trends, for the thick proximal and thin distal ejecta. The Leg 165 drill sites will traverse the 
break in slope of this trend. Most current models assume an axisymmetric distribution of the ejecta blanket 
deposit, but the recent proposal [3], that the Chicxulub structure represents an oblique impact, implies that the 
ejecta distribution would be asymmetric. The fan-shaped distribution of proposed drill sites could help address this 
hypothesis (figure 2). The proposed Caribbean drilling sites will potentially benefit studies of WT boundary 
environmental effects. Firstly, the proposed high core recovery of the boundary is likely to yield glass spherules 
for further geochemical analysis. To date, the Haiti site and the Mimbral site in Mexico have yielded unaltered 
glass from the boundary. Additional glass samples are needed for further quantitative evaluation of the possible role 
of evaporites and carbonate sediments in the formation of the impact melt and environmentally hannful aerosols. 
Secondly, the recovered boundary deposit may contain fragmentary ejecta from the impacted terrain, such as 
carbonates and evaporites, that would help elucidate the proportion of chemical sediments in the impacted region. 
Third, the added information on thickness distribution of the impact ejecta deposit could constrain impact angle and 
the direction and magnitude of the blast zone [3]. Finally, stable isotope studies of well-preserved marine 
sediments across the K!T boundary would shed light on the environmental changes accompanying the bolide 
impact. 
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Figure 2: Location of Yucatan Basin and Caribbean sites drilled during Leg 165 of the Ocean Drilling Program. 
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