
 

Experts reaffirm asteroid impact caused
mass extinction 65 million years ago (w/
Video)

March 4 2010

  
 

  

An asteroid impact 65.5 million years ago left a clear band between light colored
Cretaceous sediment (left) and dark-colored, Paleocene sediment (right)
recovered from the seafloor off South America. The abrupt shift in sediment
color that reflects the instantaneous drop in ocean biological productivity, fossil
numbers, and species. Credit: Scripps Institution of Oceanography, UC San
Diego

(PhysOrg.com) -- Responding to challenges to the hypothesis that an
asteroid impact caused a mass extinction on Earth 65 million years, a
panel of 41 scientists re-analyzed data and provided new evidence,
concluding that an impact in Mexico was indeed the cause of the mass
extinction.

The Cretaceous-Tertiary mass extinction, which wiped out the dinosaurs
and more than half of species on Earth, was caused by an asteroid
colliding with Earth and not massive volcanic activity, according to a
comprehensive review of all the available evidence, published today in
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the journal Science.

A panel of 41 international experts reviewed 20 years' worth of research
to determine the cause of the Cretaceous-Tertiary (KT) extinction,
which happened around 65 million years ago. The extinction wiped out
more than half of all species on the planet, including the dinosaurs, bird-
like pterosaurs and large marine reptiles, clearing the way for mammals
to become the dominant species on Earth.

Today's review of the evidence shows that the extinction was caused by a
massive asteroid slamming into Earth at Chicxulub (pronounced chick-
shoo-loob) in Mexico. The asteroid, which was around 15 kilometres
wide, is believed to have hit Earth with a force one billion times more
powerful than the atomic bomb at Hiroshima. It would have blasted
material at high velocity into the atmosphere, triggering a chain of events
that caused a global winter, wiping out much of life on Earth in a matter
of days.

Scientists have previously argued about whether the extinction was
caused by the asteroid or by volcanic activity in the Deccan Traps in
India, where there were a series of super volcanic eruptions that lasted
approximately 1.5 million years. These eruptions spewed 1,100,000 km3

of basalt lava across the Deccan Traps, which would have been enough
to fill the Black Sea twice, and were thought to have caused a cooling of
the atmosphere and acid rain on a global scale.

In the new study, scientists analysed the work of palaeontologists,
geochemists, climate modellers, geophysicists and sedimentologists who
have been collecting evidence about the KT extinction over the last 20
years. Geological records show that the event that triggered the
extinction destroyed marine and land ecosystems rapidly, according to
the researchers, who conclude that the Chicxulub asteroid impact is the
only plausible explanation for this.
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Despite evidence for relatively active volcanism in Deccan Traps at the
time, marine and land ecosystems showed only minor changes within the
500,000 years before the time of the KT extinction. Furthermore,
computer models and observational data suggest that the release of gases
such as sulphur into the atmosphere after each volcanic eruption in the
Deccan Traps would have had a short lived effect on the planet. These
would not cause enough damage to create a rapid mass extinction of land
and marine species.

Dr Joanna Morgan, co-author of the review from the Department of
Earth Science and Engineering at Imperial College London, said: "We
now have great confidence that an asteroid was the cause of the KT
extinction. This triggered large-scale fires, earthquakes measuring more
than 10 on the Richter scale, and continental landslides, which created
tsunamis. However, the final nail in the coffin for the dinosaurs
happened when blasted material was ejected at high velocity into the
atmosphere. This shrouded the planet in darkness and caused a global
winter, killing off many species that couldn't adapt to this hellish
environment."

Dr Gareth Collins, Natural Environment Research Council Fellow and
another co-author from the Department of Earth Science and
Engineering at Imperial College London, added: "The asteroid was about
the size of the Isle of Wight and hit Earth 20 times faster than a speeding
bullet. The explosion of hot rock and gas would have looked like a huge
ball of fire on the horizon, grilling any living creature in the immediate
vicinity that couldn't find shelter. Ironically, while this hellish day
signalled the end of the 160 million year reign of the dinosaurs, it turned
out to be a great day for mammals, who had lived in the shadow of the
dinosaurs prior to this event. The KT extinction was a pivotal moment in
Earth's history, which ultimately paved the way for humans to become
the dominant species on Earth."
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In the review, the panel sifted through past studies to analyse the
evidence that linked the asteroid impact and volcanic activity with the
KT extinction. One key piece of evidence was the abundance of iridium
in geological samples around the world from the time of the extinction.
Iridium is very rare in Earth's crust and very common in asteroids.
Immediately after the iridium layer, there is a dramatic decline in fossil
abundance and species, indicating that the KT extinction followed very
soon after the asteroid hit.

  
 

  

The sizes of deep sea foraminifera fossils from just after the impact (a) and
immediately before the impact. The scale bar in both pictures is 500 microns
(half a millimeter). Credit: Scripps Institution of Oceanography, UC San Diego

Another direct link between the asteroid impact and the extinction is
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evidence of 'shocked' quartz in geological records. Quartz is shocked
when hit very quickly by a massive force and these minerals are only
found at nuclear explosion sites and at meteorite impacts sites. The team
say that an abundance of shocked quartz in rock layers all around the
world at the KT boundary lends further weight to their conclusions that a
massive meteorite impact happened at the time of the mass extinction.

The panel was able to discount previous studies that suggested that the
Chicxulub impact occurred 300,000 years prior to the KT extinction.
The researchers say that these studies had misinterpreted geological data
that was gathered close to the Chicxulub impact site. This is because the
rocks close to the impact zone underwent complex geological processes
after the initial asteroid collision, which made it difficult to interpret the
data correctly.

  More information: Chicxulub impact effects: This website allows the
user to select different effects such as air blasts, seismic shaking and
thermal radiation to determine their effect on Earth after the Chicxulub
asteroid impact. This website was created by Dr Gareth Collins, from the
Department of Earth Science and Engineering at Imperial College
London. Link: impact.ese.ic.ac.uk/ImpactEffects/Chicxulub.html
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