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A large meteor impact, such as the one which formed the Chicxulub crater, redistributes a vast amount of 
crustal material over the planet's surface and forms a radially distributed and extensive ejecta blanket. We have 
studied the geochemistry and sedimentology of the Cretaceous/Tertiary ejecta deposit at eight localities in south- 
eastern Mexico and northern Belize, including the sites San Manuel, Guayal, Chilil, Bochil, Gabriel Esquinca, 
Coxquihui and Albion Island, ranging from 350 to 700 krn from the center of the impact crater. At most of these 
sites, the impact deposit overlies directly upper Cretaceous limestones, and consists of a thick polymict breccia, 
which grades uniformly upward into microbreccia, grits, sandstone, siltstone and finally claystone at the base of the 
Paleocene. 

The section at Guayal(500 km from Chicxulub center), contains a 35 m thick impact deposit, which is 
representativeof several of the studied sites. The lower 30 m consist of matrix-supported polymict breccia, with 
dominant angular to sub-rounded limestone clasts up to one meter in diameter, in a carbonate-richmatrix. The 
geochemistry of the deposit is characterised by a strong compositional trend, which follows the lithologic grading. 
The composition of the lower part of the coarse limestone breccia is relatively uniform over a thickness of tens of 
meters, but the upper part of the breccia grades compositionally into coarse grits, grits, sandstone and silty 
sandstone and finally claystone, with gradualdecrease in carbonate content, and progressive increase in the smectite 
clay fraction. The uppermost one meter of the impact ejecta deposit contains shocked quartz grains. As shown in 
figure 1, the overall grading is strongly reflectedin the trace element content of the upper ten meters of the impact 
deposit. Thus eg. Zn, Y, Zr, Cu, Nb and Rb show a gradual and smooth increase with height, and reach a maximum 
in the 4-cm thick boundary clay, whereas Sr displays an opposite trend. Total carbonate gradually decreases from 
near 100 wt% in lower part of the breccia, to 0.2 wt% in the boundary clay. Ni is relatively invariant throughout 
the deposit, but is greatly enriched by a factor of ten or more in the 4-cm thick boundary clay, presumably reflecting 
an extra-terrestrial or bolide component. 

Apart from the nickel content, the regular trace element variations displayed by the impact deposit, shown 
in figure 1, are readily accounted for by a two-component mixing model, involving a carbonate pole and a "smectite" 
pole. Such a mixing model is shown in figure 1 for carbonate versus Zr in the Guayal impact deposit, serving to 
identify the composition of the carbonate-free end-member. An identical relationship is observed in the Bochil 
section. In order to test, whether the carbonate-free component corresponds to smectite, we compare the trace 
element composition of the Guayal boundary clay and the Guayal carbonate-free end-member in table 1, with 
smectite alteration products of KT boundary impact glass spherules in Haiti [1,2]. It is evidentthat the carbonate- 
free component in Guayal is essentially identical to the Haiti glass alteration product (smectite), and we propose that 
the smectite compositional pole in the Guayal andBochi1 impact deposit is similarly an alteration product of impact 
glasses, which originally formed a major part of the deposit, and whose concentration increased systematically 
upward in the impact deposit. 

Table 1: Comparison of KT boundary smectite from Haiti and smectite mixing pole in the Guayal ejecta deposit. 

Element Guayal Guayal Haiti Haiti Haiti 
@end smectite(1) smectite(2) smectite(3) impact glass(4) 

(1) Carbonate-free boundary clay; (2) Data from [I]; (3) Average from [I]; (4) Average unaltered black glass, [3]. 
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On Albion Island in Belize, the KT boundary ejecta deposit consists of a basal 1 m thick smectite-rich 
layer, mixed with carbonate clasts, overlain by up to 40 m thick polymict limestone breccia, with up to 5 m 
diameter angluar blocks. The basal smectite-bearing layer contains altered glass particles up to 10 mm in size. 
Geochemistry of the smectite-bearing unit on Albion Island can also be accounted for by a binary mixing 
relationship between altered glass (smectite) and carbonate. However, the order of deposition of smectite-rich unit 
and main breccia unit is reversed as compared to the south-east Mexico localities discussed above. 

The deposit associated with the KT boundary in south-eastem Mexico andBelizemay owe its origin to one 
or more of the numerous depositional processes which result from a large bolide impact, as well as from the seismo- 
genic and tsunami-genic density currents which may follow a very large impact on a continental shelf environment. 
Thus an impact deposit is likely to be complex, and may be considered as a mixture of primary crater ejecta, 
secondary crater ejecta, and finally locally slumped material. The geochemical gradient observedin Guayal and the 
other Mexican outcrops indicates that while the main polymict breccia was deposited first, its deposition was not 
complete when impact glass was beind deposited at the site. In simplest terms, the gradientmay be interpreted as 
generated by the asynchronous deposition of two main components: carbonatedominated material from an ejecta 
curtain, leading to ballistic sedimentation [4]), accompanied and followed by deposition of impact glass spherules on 
ballistic trajectories. The reversal of the smectite/breccia sequence in Belize, compared to the Mexico sites, may 
indicate, that the Belize smectite (impact glass) was depositedearly due to an initial jetting process of impact melt, 
before the amval of an ejecta curtain. This is consistent with the more proximal location of the Belize site. Lack of 
erosion of the basal smectite layer in Belize suggests that the breccia deposit was laid down from a fluidized flow. 
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Figure 1: Chemistry of the KT boundary ejecta deposit in Guayal, Mexico, is characterized by a two-component 
mixing trend. Upper plot shows a typical compositional gradient of Zr in the ejecta deposit, with the element 
increasing progressively upwards as the smectite (impact glass) component increases. Te lower plot shows the 
characteristic two-component mixing trend. One mixing pole is the carbonate sediment, while the other mixing pole 
is smectite, representing the composition of altered impact glass. This component corresponds closely to the 
composition of the smectite alteration products of the KT boundary impact glass from Haiti (large open diamond 
symbol on horizontal axis; Koeberl and Sigurdsson 1993). 
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