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Siderophile enrichments, shocked quartz, spherules and high temperature 
spinels are evidence for a major impact event at the K/T boundary. [I-41. 
Their character raise a number of issues concerning the K/T impact event. 
Shock levels and particle size: Observational data 151 and model 
calculations [6] are consistent with the bulk of the siderophile-enriched 
material at the K/T boundary being highly shocked, early-time ejecta, which 
lofted most of the projectile and 10-100 projectile masses of target to 
stratospheric heights. The shocked quartz, however, records pressures of 
only 10-15 GPa [2] and is what is expected in relatively late-time, 
continuous ejecta deposits. Assuming a 10 km body [I] impacting at 25 km 
s-l, shock attenuation calculations [71 suggest that the quartz 
experienced the shock wave at times an order of magnitude later than the 
early-time ejecta and originated as far as 40 km from the impact point. 
Some quartz grains, spinels and sanidine spherules are in the 100's of pm 
size-range [1,3]. They are considerably larger than the 0.5 pm used in 
simulations and would be quickly removed from a global dust cloud [81. 
Their apparent world-wide occurrence and coarse grain-size must be 
accounted for in models of large terrestrial impacts. They suggest an 
important dynamic role for the atmosphere in ejecta transport in K/T-sized 
events and that it may be necessary to consider more complex models 
involving compression of the lower atmosphere by the debris cloud and 
subsequent thermal expansion [9] for rapid transport and global 
distribution. 
LarRe impacts: It is estimated that -10leg of dust was distributed 
globally by the K/T event [1,6]. There are a few relatively large 
(-100 km) craters known, e.g. Manicouagan (210 +4 m.y.1, 
Puchezh-Katunki (183f3m.y.), Popigai (39+9 m.y). Scaling relations 
suggest they would produce only slightly smaller global dust levels 
(-1017g). These loadings are apparently sufficient to cause the 
cessation of photosynthesis for -3 months [81; a period only slightly 
less than for the K/T. One would, therefore, expect associated global 
signatures and major disruptions of the biosphere. The record of mass 
extinctions I111 includes events at 219 m.y., 194 m.y. and 38 m.y. (Harland 
Time Scale). It could be argued that Popigai is coeval with the 
Eocence-Oligocene event but the age estimates for Manicouagan and 
Puchezh-Katunki suggest they are not temporally related to major extinction 
events. A detailed search for potential global effects from these large 
impacts is in order. There is, however, no obvious Ir anomaly associated 
with Manicouagan melt rocks [I21 and, based on geochemical data [131, it is 
unlikely that Popigai is responsible for the N. American tektites (34 
f0.6m.y.) or the extinction of several species of radiolaria [14]. 
The KIT impact site: It has been suggested that the K/T event represents 
multiple cometary impacts, possibly over 1-2 m. y. I151 Unless 
simultaneous, it is difficult to conceive how multiple impacts would lead 
to the global deterioration of the ecosphere, given the apparent lack of 
correlation between known impacts and global change. Geochemical data on 
the boundary layer suggest an oceanic crustal source from a mean depth of 
3-5 km [161. This is consistent with a (single) large event. The shocked 
quartz and feldspar, however, suggest a continental source. Invoking a 
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layered target of continental material overlying oceanic crust may not 
resolve this apparent dilemma. It does not explain the occurrence of the 
by-products of highly shocked oceanic material (spherules, spinels) but the 
apparent absence of the signature of highly shocked continental material 
which overlaid it. The appearance of the planar features in the shocked 
quartz and absence of rim melting, stishovite and coesite is more 
consistent with a crystalline than porous sedimentary target [171. 
Multiple impacts 1183 on a variety of targets do little to alleviate the 
situation, as some highly shocked continental component would again be 
expected. Lateral variation in target composition is a possibility, with 
impact in the oceanic crust and continental material within a few 10's of 
km. 
Other effects: The generation of turbidite deposits and liquefaction is 
expected from a K/T-sized event in the ocean. It is difficult to predict 
accurately the size and nature of such a disturbed zone due to the 
extremely high seismic energies involved (possibly M- 9-11) and 
variabilities associated with seismic attenuation and accelerations and the 
effect of local conditions of soft sediment activation. Calculations 
indicate that turbidite generation on steep ocean floor topography might be 
expected over a radius of 750 to 2500 km. 
Conclusions: The evidence favors a single large impact into oceanic crust 
in close proximity to continental material. Similar global effects 
associated with known -100 km craters have not been demonstrated, 
suggesting that in comparison the K/T impact may have been an unusual, 
perhaps unique, event. One possibility is that the KIT event was larger 
than previously estimated. Based on Ir abundances at Gubbio [ll estimated 
a mass of 3.4 x lo1' g for the projectile. However, if the integrated 
abundance in some 21 sections world-wide 1191 is used in the equivalent 
calculation, this estimate is raised by an order of magnitude. A 
projectile of this size is expected to form a crater considerably larger 
than the known -100 km craters. This may account for the apparent lack 
of global effects associated with these craters, particularly if only 0.1 
projectile masses of the dust is in the (1 um size range 16 I. As 
recently suggested [201, the 300 km Amirante Basin, which is associated 
with some unusual plate activity in the Indian Ocean and is spatially close 
to the Seychelles microcontinent, fills some of the requisites for the K/T 
event. 
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