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Introduction: Recent measurements [1] of %Fe in
ocean sediment, FeMn crust, and FeMn nodules have
strongly confirmed that multiple supernovae happened
at distances of about 150-300 light years [2,3], consist-
ing of two main events: one at 1.7 to 3.2 million years
ago, and the other at 6.5 to 8.7 million years ago. We
ask whether such supernovae are expected to have had
substantial effects on the terrestrial atmosphere and
biota.

I will review work recently published by our group
[4] and new work in progress, in which we model the
effects of supernovae at 300 and 150 light years, in-
cluding effects from both electromagnetic and charged
particle (cosmic ray) radiation.

We find a small effect on terrestrial organisms
from visible light, and that high energy (x-ray) photons
do not deliver enough energy to cause significant
changes. Cosmic rays, however, are greatly enhanced
and have significant impacts. In particular, atmospher-
ic ionization is increased by an order of magnitude or
more, especially in the lower atmosphere, lasting thou-
sands of years.

Increased ionization in the upper atmosphere has
implications for chemistry changes such as depletion
of stratospheric ozone. Lower atmosphere ionization
is likely connected to lightning rates and may have a
connection to changes in climate and biome types, as
well as a minor mass extinction, around the Pliocene-
Pleistocene boundary.
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