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The impact origin of the Chicxulub Structure, first proposed by Penfield and Camargo [I], has now been 
established [2]. What remains unclear at t h ~ s  point, however, is the age of t h ~ s  structure, and thus whether or not it 
played a role in the WT extinction event. Hildebrand et al. [3] suggested that the upper Cretaceous age 
assignment for the Chicxulub andesitic rocks [4] is wrong, and, therefore, that they are KIT in age. Indeed, 
dscovery of such a presumably large (-200 km diameter) crater in the vicinity of the predicted WT 'smoking gun' 
(e.g., [5]), prompts this conclusion. Here we assess the current age constraints imposed on the Chicxulub impact 
event available from the original PEMEX paleontological reports (includmg Limon and Baron [6]), regional 
stratigraphic observations, and constraints from the mineralogy and chemistry of saniples from PEMEX wells [2]. 

Limon and Baron [6], working with cuttings and cores from the Chicxulub #1 well, placed the WT boundary at 
-920 mbsl (-355 m above the andesitic rocks) based on first occurrences of Tertiary index foraminifera including 
Globigerina pseudobulloides (PlB; Danian) and they report that the boundary is well defined. Furthermore, 
independent PEMEX data indicate that the assemblages and stratigraphic assignments at Chicxulub #1 (Table 1) 
are consistent with those of the nearby Sacapuc #1 well. Thus there is no evidence to warrant the assertion by 
Hildebrand et al. [3] that the WT boundary has been incorrectly assigned 

Conceivably the 355 m of sediments between the WT boundary and the top of the andesitic melt rocks are 
debris redeposited after a WT impact event. Several observations, however, seem to argue against such an 
interpretation. Limon and Baron [6] remark on the abundance and excellent state of preservation of the Paleocene 
and upper K assemblages. Furthermore, the upper K sequence is not well mixed; foraminifera, such as Gumbelina 
excolata, Pseudotextularia varians, and Globotruncana ventricosa, are not observed throughout the upper K 
sequence, but are last recorded sigmficantly below the WT boundary. 

On the other hand, occurrences of a Campaniai index fossil, G. venhicosa, at 935 mbsl, i.e., within 15 m of 
the WT boundary, and only again in discrete intervals at depths of 1205 m, 1225-1235 m, and 1270-1280 m 
indicate that episodic reworking of upper K sediments may have occurred. It seems unlikely that such reworking 
can fully account for the upper K sequence overlying the andesitic rocks in the center of Chicxulub, however, 
because these upper K foraminifera are planktonic [6], whereas those reported from the wells along the flanks of 
the structure are benthic [4]. Furthermore, a detailed stratigraphic study of several WT boundary exposures in 
Chiapas, located approximately 550 lan from the center of Chicxulub, found no evidence for the WT breccia 
deposit that would be expected if the source crater were so near [7]. 

To investigate a possible geochemical link between the rocks at Chicxulub and the WT boundary, we compare 
our preliminary analyses of atidesitic material from Y6-N17 and melt clasts and glasses from breccia Y6-N14 to 
analyses of Haiti @VT aged) tektites reported in the literature. Data in Table 2 indcate that (despite minor 
differences for particular elements) these materials are broadly similar in major element composition, 
corresponding to variations typically observed among andesites and dacites. Similarly, the overall REE patterns 
(Figure 1) of melt clasts and glass fragments from Y6-N14, although somewhat depleted in LREE for several 
samples, resemble those of I h t i  tektites as well as NASC, indicating a general correspondence to typical 
continental upper crustal materials. Given that the Haiti glasses and the Chicxulub melt lithologies are 
compositionally analogous to common crustal rocks, and that there is considerable compositional variability 
between individual analyses among both sample suites, similarities between Chicxulub melts and WT glasses are 
neither compelling arguments for a genetic association nor disprove such a connection. 

Thus while it is tempting to brand the Chicxulub structure as the WT 'smoking gun', current knowledge of the 
paleontological and stratigraphic record cast reasonable doubt. They do not, however, provide an air-tight alibi 
for Chcxulub. We are continuing to search for mineralogical and geochemical connections between the 
Chicxulub impact structure and the K/T event, and are conducting 40Ar-39Ar age determinations of the Chicxulub 
samples. 
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Table 1. Stratigraphic column at the Chicxulub #1 well 

Time Unit Depth (m) 

Lower Eocene 
Paleocene 
Upper Cretaceous 
Andesitic rocks 

Table 2. Major element analyses of Chicxulub samples, Haitian tektites, and typical continental rocks 

(1) (2) (3) (4) (6) (7) (8) (9) 
Y6-N17 Y6-N14 Y6-N14 Y6-N17 

(5) 
Haitian Mexican Andesite Dacite NASC 
Tektites Aqdesites 

62.3 67.9 60.9 61.9 60.3 - 6 7 . 9  57.3 - 6 4 . 3  64.0 66.8 64.8 
6 14.6 16.9 16.6 13.1 1 3 . 7 - 1 5 . 3  1 5 . 3 - 1 8 . 0  14.9 18.2 17.1 
FeO 4.8 5.2 9.1 4.8 4.6 - 5.7 3.41 - 7.11 10.8 2.14 5.70 
MgO 2.9 2 5  5.4 3.2 2.2 - 3.8 1.80 - 455 2.47 150 2.83 
CaO 8.8 1.7 1.9 10.4 4 5  - 10.9 3.95 - 6.80 6.03 3.17 3.51 
Na20 2.1 0.6 0.9 4.4 2.4 - 3.7 4.00 - 4.65 3.39 4.97 1.13 

K2° 2 5  2.7 1.6 1.9 1.0 - 1.8 1.29 - 2.00 1.18 1.92 3.97 
T10, 0.5 0.7 1.0 0.4 0.48 - 0.84 055 - 0.90 1.13 0.23 0.80 
MnO 0.1 0.07 0.09 0.1 0.0 - 0.18 0.07 - 0.12 0.20 0.06 0.25 
Cr203 0.01 0.01 0.02 
SO, 0.07 0.01 0.01 
Total 98.7 98.3 975 100.2 100.1 99.0 100.1 

(1) - (3) electron microprobe analyses of glass beads by direct fusion, this work; (4) avera e of XRF analyses, 3 . 
5 ran e of electron microprobe anal es of randomly selected tektites, 8 (6) range of anfesites from Mexico, 191: 8 - (8fandesite and dacite, [lo]; (9) Eorth ~mer i can  shale composite, [dl!; 

Figure 1. Rare earth element analyses of Chicxulub samples and Haitian tektites 
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(1) - (4) banded lass fragments (GL MIX), ass fra ents GL) light LM) and dark (DM) melt clasts 
se rated from ~ 6 - d l 4  breccia, determined by fNAA, g s  wori; (3) - (65 range of Haitian tektites, 48); 
($verage black glass, Haiti, ,121; (8) average of North American shale composite reported by [ l l ]  and [I  1. 
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