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Abstract- Nanometre-sized diamonds at the Cretaceous-Tertiary (K-T) boundary were first reported from the 

Knudsens farm outcrop, Red Deer Valley, Alberta Canada [I], and subsequently for the Berwind Canyon, New 

Mexico, and Brownie Butte, Montana, K-T sites 121. We report here the first discovery of diamonds in samples from 

the iridium-rich layer at the Arroyo El Mimbral outcrop, N.E. Mexico. The newly found diamonds are up to 30ym 

in size, a significantly larger grain size than those previously studied which were only 3-6 nm [1,2]. The combustion 

temperature of the diamonds during stepped heating is predominantly between 650-900°C and the carbon isotope 

composition measured simultaneously indicates the presence of two components with 6 l 3 ~  values of -15%0 and 

-1 1%0, not dissimilar to the isotope compositions of diamonds from Berwind Canyon and Brownie Butte. This 

provides a positive correlation between the iridium-rich horizon at Arroyo El Mimbral and the upper boundary or 

"fireball" layers at Berwind Canyon and Brownie Butte, USA. The coarser diamond size in the El Mimbral sample 

mirrors that for other impact related features such as shocked quartz as one moves closer to the proposed impact site 

at Chicxulub on the Yucatan peninsula [7]. We suggest that these diamonds are analogous to impact produced 

diamonds found at known terrestrial impact craters 181. 

Presented here are the preliminary results of a study on the Arroyo El Mimbral iridium-rich samples thought to be 

stratigraphically akin to the fireball layers of the Berwind Canyon, Brownie Butte and Knudsens Farm outcrops of 

the Western interior of the North America. A 35g sample of the Ir-rich layer from El Mimbral was treated with 1M 

HC1 at 20°C and then cycled in 9M HF-1M HCl and 1M HC1 at 20°C followed by chromic acid at 70°C and fuming 

perchloric acid. The residue remaining weighed 41mg and aliquots were taken for study under the scanning electron 

microscope (SEM) and for stepped combustion combined with carbon isotope analysis by static mass spectrometry 

[4,5]. SEM was performed using a Jeol JSM-8201 run at 30KV with a Kevex Delta 4 system combined with a 

Quantum detector. An element dispersion scan was used to identify mineral phases in the residue. The presence of 

areas h g h  in Ti and Zr in the acid resistant residue sample indicates a predominance of rutile and zircon which are 

known to survive the acid treatment. 

Also present, however, was a pure carbon grain 30 ym in diameter, which was sub- to anhedral in morphology. 

For such a carbon particle to survive the acid treatment, it must be a very robust form of carbon which we interpret 

to be diamond. Stepped combustion and carbon isotope analysis of 0.16 mg of the acid resistant residue confirmed 

the existence of 2.5% C by weight. The carbon was released as C02 predominantly between 650-900°C (Figl). The 

isotopic composition of the gas peak values at -15%0 (700°C) and at -1 l%o (8W°C), however, the broad carbon 

release pattern showed only a single maximum at 850°C. In terms of the isotopic composition the El Mimbral 

diamond sample is similar, but not identical, to the two North American K-T sites studied [2]. Stepped combustion 

for the latter samples gave 813c values of -14%0 to -19%0 but note that the component with relatively more 13c 

was the less stable one, for El Mimbral the opposite is true. The carbon release profiles of the North American 

nanodiamonds and the El Mimbral microdiamonds are quite different since the Brownie Butte and Berwind Canyon 

samples burn at much lower temperature (400-60O0C), interpreted as being consistent with a nanometre sized 

distribution, coarser than nanodiamonds found in carbonaceous chondrites [2,6]. It may be relevant that both Brownie 

Butte and Berwind Canyon samples gave 613c values of -14%0 and -18%0 for small amounts of carbon released at 
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temperatures much higher than the bulk of the carbon; such an observation would be consistent with the presence of 

a very small number of micron sized crystals. 

The association of diamonds at the K-T boundary with both high anomalies of chalcophile and siderophile trace 

elements as well as shocked minerals suggests that they also formed during an impact 65 Ma and may be analogous 

to the diamonds found at known terrestrial impact sites [8]. It should be appreciated that the El Mimbral diamonds in 

the Ir-rich layer are coarser than in the North American fireball layers previously studied. The coarser grain size for 

diamond at El Mimbral, with nanodiamonds being spread further afield, mirrors the size distribution of other impact 

related features, such as shocked quartz, as one moves away from the proposed impact site at Chicxulub. In addition 

the abundance of diamond at El Mimbral is approximately 5 times that at Brownie Butte. The occurrence of 

diamonds of similar carbon isotopic compositions in both the North American K/T fneball layers studied and in the 

El Mimbral, NE Mexico iridium-rich layer provides a strong correlation between these horizons. 
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Fig.1 Step combustion of an acid resistant residue from the El Mimbral 1.-rich layer compared to Brownie Butte 

fireball layer. The histogram describes the carbon release profile whereas filled dots are the carbon isotope values. 
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