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Introduction:  Impacts of asteroids and comets are 

major planet forming events, and have affected plane-
tary climates since the dawn of time.  The bodies of the 
planets originated from planetesimal collisions. The 
impact of a large planetary sized object probably creat-
ed Earth’s moon, and similar impacts may have created 
the hemispherical topographic asymmetries on Mars 
and the Moon.  Cometary impacts may have brought in 
most of the water and other atmospheric constituents 
on Earth, and possibly Titan.  Impacts of objects larger 
than a few hundred kilometers, particularly during the 
late heavy bombardment period around 4 billion years 
ago, may have boiled Earth’s oceans, thereby creating 
a challenge for any life on the planet, and may also 
have generated many of the river valleys that we ob-
served on Mars.  Impacts by objects in the 10 km range 
on Earth may have triggered extinction events several 
times in the geologic record.  Firm evidence shows that 
the global mass extinction event about 65 million years 
ago, one of six known mass extinctions in Earth histo-
ry, was caused by an impact in the Yucatan Peninsula 
which released 108 to 109 Mt of energy, ten thousand 
times the energy in the world’s nuclear arsenals, and 
the equivalent of one, one-megaton weapon per 5 km2 
of area assuming 20% of the impact energy was re-
leased globally.  Impacts large and small continue.  An 
impact of an object around 50 m in diameter, which 
released about 10 Mt of energy, equivalent to a very 
large nuclear weapon, occurred in Tunguska, Siberia at 
the beginning of the 20th century destroying a city-
sized area of forest, which was fortunately not inhabit-
ed.  Smaller impacts occur frequently, there is an ener-
gy release equivalent to the Hiroshima nuclear explo-
sion about once a year.  Fortunately these explosions 
occur at high altitude, so they do not generated shock 
waves that reach the ground.  Due to its lower atmos-
pheric pressure, Mars is not so lucky. The surface of 
Mars is bombarded by small objects, which created at 
least 5 craters with diameters from 4-12 m over a 4 
year period. In this talk I will discuss 

the many effects on the climates of the planets, includ-
ing Earth, that have been caused by this contiuous rain 
of impactors of varying size.  
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