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Cretaceous-Tertiary boundary (KTB) tektite glasses occur at several sites around the Gulf 
of Mexico. Contrary to rumor among KTB workers, glass fragments have been found by several 
researchers in the base of the spherule bed at Arroyo el Mimbral in NE Mexico. The presence of 
green, red, and transparent glass fragments at Mimbral only, demonstrates that the Mimbral glass 
is not a laboratory contamination by Beloc glass. The chemistry and ages of the glass are 
consistent with an origin from the Chixculub impact crater in Yucatan. No evidence supports a 
volcanic origin for the KTB glasses. 

Tektite glass from the KT boundary was fmt discovered at Beloc, Haiti [I; 21 and 
subsequently at DSDP sites 536 and 540, and at Arroyo el Mimbral in NE Mexico [3; 41. At 
Beloc and Mimbral, glass particles occur as remnant cores within altered chlorite-smectite 
sphemles. Informal discussions among KT workers have made it clear that finding glass in these 
sections is not always easy. Preserved glass occurs concentrated in local portions of the spherule 
bed because of irregular lithification and weathering intensity. Glass abundance is very low ( ~ 2 %  
of the spherule fraction), and many spherule-bearing samples do not yield glass. Collections of 
samples from this outcrop taken on four different field expeditions over a two-year period have 
yielded glass fragments in three different laboratories: 

Glass was first found in the February 1991 collection taken at the time of the discovery 
of the KT Mimbral clastic bed by Smit, Montanari, Swinburne and Alvarez [3]. The discovery of 
glass was made independently by Hildebrand (Geological Survey of Canada) and by S. V. 
Margolis and Claeys (University of California at Davis), and reported by telephone to Smit and 
Alvarez at Berkeley on the same day (May 16,199 1). 

Hildebrand revisited the Mimbral outcrop in December 1991, and glass was again found 
independently in the samples from that trip by Hildebrand and by Margolis and Claeys. 

Montanari revisited the Mimbral outcrop in April 1992, and glass was once again found 
by Margolis and Claeys. 

Smit and T. Roep revisited the Mimbral outcrop in November 1992, together with R. 
Rocchia. Smit has found glass in samples taken then, from a different part of the outcrop than 
was previously sampled. 

The glass is commonly preserved within clear sparry calcite crystals in the center of the 
sphemles. Glass cores were also found preserved in the center of chlorite-smectite clay spherules. 
In the U.C. Davis procedure, samples of the spherule bed are disaggregated by ultrasound and 
digested over fight in buffered acetic acid. The insoluble residue is then sieved to eliminate the 
finer fraction (c62pm). The glass fragments are hand-picked under the binocular microscope. 
The Mimbral outcrop has so far yielded less glass, and of generally smaller size fragments, than 
Beloc. Concentration of glass varies by more than a factor of 1000 from point to point in he 
Mimbral outcrop. The highest abundances found to date occur in the basal 2 cm of the spherule 
layer. Similar variability in glass concentration has been found in the Beloc outcrops. 

The glass from Mirnbral ranges in size from 0.1 mm to 3 mrn and shows a great variety of 
color: dark brown to black (35%), amber-yellow (25%), green (20%), transparent (lo%), red 
(10%). Individual glass grains from Mimbral contain widely varying compositions ranging from 
green to yellow glass within a single grain. The amber and black-to-green glasses have also been 
described at the Beloc KTB site in Haiti, [I; 21 but to our knowledge the red, green and 
transparent glasses have no equivalent at Beloc. At DSDP site 540 and 536 small ( 4 0  pm) 
green, brown amber and clear-colored glass fragments have also been found [4]. 
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The glass from Mimbral and Beloc displays surface features such as etching, dissolution 
pits, furrows and sculpting similar to tektites [3,5,6]. The glasses are isotropic under polarized 
light and have a comparable range in refraction indexes (1.51 to 1.55 at Mimbral, 1.52-1.54 at 
Beloc [2]). 

Polished section of Beloc and Mimbral samples appear smooth and free of microliths [I; 
2; 3; 61. Under SEM-BSE a few fragments of the Mimbral glass exhibit inhomogeneities and 
vague flow structure with variable proportions of Fe and Si. Similar flow structure and schlieren 
with high and low Si have also been described from the highSi-K Beloc glass samples [6]. 

The black and yellow glasses from Beloc and Mimbral appear very similar (Table). The 
fairly abundant Mimbral K-rich glass does not seem to have a Beloc equivalent. Koeberl and 
Sigurdsson [6] have reported only one fragment of a high Si-K glass rather distinct from the 
Mimbral composition (Table). The DSDP glass appears to have a feldspathic composition (Table) 
P I .  

The water content, determined by F?TR spectroscopy, on the Beloc and Mirnbral black 
glass is 0.03 and 0.05 wt% H20 respectively. This is definitively in the range expected for 
tektites and impact glasses and an order of magnitude lower than volcanic glasses [7]. These 
value confirm the data obtained for the Beloc glass by Koeberl and Sigurdsson [6]. 

The surface morphology, the absence of crystallites in the matrix, the chemistry and low 
water content of the glass all demonstrate the impact origin of the KTB glass. The volcanic origin 
of the Beloc glass proposed by Jehanno et al. [8] is unwarranted. The glass chemistry and ages 
confirm Chixculub as the KTB impact crater [9; 10; 11; 121 The discovery of KTB glass at 
several sites around the Gulf of Mexico defines a KTB strewnfield and justifies theuse of the term 
tektite for the KTB glass. 

[I] Sigurdsson H. et a1 . 1991. Nature 349 482-486. [2] Izett G. 199 1. Jour. Geophys. Res. 96, E4, 
20879-905. [3] Smit J. et a1 1992. Geology 20,99-103. [4] Alvarez W. et al. 1992. Geology 20, 
697-700. [5] Glass B. P., 1990. Tectonophysics 171,393-404. [6] Koeberl C. and Sigurdsson H., 
1992. Geochem. Cosmochem. Acta 56,2113-2129. [7] Koeberl C. and Beran A. Proc. 18 th 
Lunar Planet. Sci. Conf. 403-408. [8] JChanno C. et al. 1992. Earth Plan. Sci. Letters 109,229- 
241. [9] Hildebrand et al., 1991 Geology 19, 867-871. [lo] Swisher C C. et al. 1992, Science 
257,954-958. [ l l ]  Blum J.D. and Chamberlain C. P. 1992. Science, 257, 1104-1 107. [12] 
Sharpton V. L. et al. ,1992, Nature 359, 819-821. 

- - 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


