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In recent years the recognition of natural shock criteria has 
lead to the detection of more than 130 known or suspected 
terrestrial impact craters and astroblemes (ancient impact 
structures)[refs.l,2]. From a wide variety of sizes and ages, a 
reasonably ordered sequence of development in styles and shapes 
from small bowl-shaped depressions, through flat floored craters 
with central peaks, through large multi-ringed basins has been seen. 
There are now recognized, however, a growing number of impact 
structures whose morphology, chemical makeup, or position relative 
to other structures appear to have formed during simultaneous 
collisions by multiple cosmic bodies. Several sites are composed of 
crater pairs (Clearwater Lake East & Clearwater Lake West, Canada; 
Dumas & Eagle Butte, Canada; Lonar doublet, India; Kara & Ust Kara, 
USSR; Kamensk & Gusev, USSR; Vredefort & Bushveld Complex, South 
Africa). Crater chains and clusters also exist (Campo del Cielo, 
Argentina; Henbury, Australia; Kaalijarvi, Estonia; Merewether, 
Canada [ref.3]; Morasko, Poland; Odessa, Texas; Sikote-Alin, USSR; 
Wabar, Saudi Arabia; Zhamanshin, USSR). Some widely separated 
structures may have formed during simultaneous or closely timed 
events (Serra da Cangalha & Riachao, Brazil; Oasis & BP, Libya; Ries 
& Steinheim, Germany). A single impact structure (Rochechouart, 
France) contains inhomogeneous chemical signatures which imply 
formation by multiple projectiles of unlike composition. There is at 
least one situation in which a younger impact structure partially 
overlaps an older unrelated astrobleme (Wanipetei over Sudbury, 
Canada) presenting the illusion of a possible multiple event. 

The CretaceousITertiary (KIT) impact may be a global multiple 
event with suggested sites in Asia, Africa, the Caribbean, & North 
America, (Chicxulub, Mexico; Isle of Pines, Cuba; Kamensk & 
Gusev,USSR; Kara & Ust Kara, USSR; Parry Peninsula, Canada; 
Popagai, USSR; Manson, Iowa; Oasis, Libya; Tin Bider, Algeria; 
Upheaval Dome, Utah; Wetumpka, Alabama). 
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Mechanisms which may produce multiple, or apparent multiple 
impact structures in the geologic record include: 1)relatively small 
meteoroids which may fragment under powerful atmospheric drag 
forces and then impact as clusters; 2) blocky ejecta and fragmented 
projectile remnants which are hurled mior distances from a 
cratering event to form secondary craters; 3) strong planetary 
gravitational forces which may disrupt a weakly assembled cosmic 
body, particularly if that body is, in reality, a group of loosely 
associated smaller bodies traveling through space; 4) projectile 
"shock decapitation" [ref.4]due to extremely low-oblique 
trajectories; 5) target rocks, such as shield areas and sedimentary 
basins, with preservation qualities which may produce an illusion 
of multiple events in apparent spatial and temporal distribution; and 
6)periods of relatively increased bolide flux. 
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