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Dinosaur-dooming asteroid struck Earth at 'deadliest possible'
angle
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New simulations have revealed the asteroid that doomed the dinosaurs struck Earth at the
'deadliest possible' angle.

a b e g d

FULL STORY

Dinosaurs and asteroid illustration (stock image).

Credit: © lassedesignen / stock.adobe.com

https://www.sciencedaily.com/


New simulations from Imperial College London have revealed the asteroid that doomed
the dinosaurs struck Earth at the 'deadliest possible' angle.

The simulations show that the asteroid hit Earth at an angle of about 60 degrees, which maximised the amount of
climate-changing gases thrust into the upper atmosphere.

Such a strike likely unleashed billions of tonnes of sulphur, blocking the sun and triggering the nuclear winter that
killed the dinosaurs and 75 per cent of life on Earth 66 million years ago.

Drawn from a combination of 3D numerical impact simulations and geophysical data from the site of the impact,
the new models are the first ever fully 3D simulations to reproduce the whole event -- from the initial impact to the
moment the final crater, now known as Chicxulub, was formed.

The simulations were performed on the Science and Technology Facilities Council (STFC) DiRAC High
Performance Computing Facility.

Lead researcher Professor Gareth Collins, of Imperial's Department of Earth Science and Engineering, said: "For
the dinosaurs, the worst-case scenario is exactly what happened. The asteroid strike unleashed an incredible
amount of climate-changing gases into the atmosphere, triggering a chain of events that led to the extinction of
the dinosaurs. This was likely worsened by the fact that it struck at one of the deadliest possible angles.

"Our simulations provide compelling evidence that the asteroid struck at a steep angle, perhaps 60 degrees above
the horizon, and approached its target from the north-east. We know that this was among the worst-case
scenarios for the lethality on impact, because it put more hazardous debris into the upper atmosphere and
scattered it everywhere -- the very thing that led to a nuclear winter."

The results are published today in Nature Communications.

Crater creation

The upper layers of earth around the Chicxulub crater in present-day Mexico contain high amounts of water as
well as porous carbonate and evaporite rocks. When heated and disturbed by the impact, these rocks would have
decomposed, flinging vast amounts of carbon dioxide, sulphur and water vapour into the atmosphere.

The sulphur would have been particularly hazardous as it rapidly forms aerosols -- tiny particles that would have
blocked the sun's rays, halting photosynthesis in plants and rapidly cooling the climate. This eventually contributed
to the mass extinction event that killed 75 per cent of life on Earth.

The team of researchers from Imperial, the University of Freiburg, and The University of Texas at Austin, examined
the shape and subsurface structure of the crater using geophysical data to feed into the simulations that helped
diagnose the impact angle and direction. Their analysis was also informed by recent results from drilling into the
200 km-wide crater, which brought up rocks containing evidence of the extreme forces generated by the impact.

Peak performance

Pivotal to diagnosing the angle and direction of impact was the relationship between the centre of the crater, the
centre of the peak ring -- a ring of mountains made of heavily fractured rock inside the crater rim -- and the centre
of dense uplifted mantle rocks, some 30 km beneath the crater.

At Chicxulub, these centres are aligned in a southwest-northeast direction, with the crater centre in between the
peak-ring and mantle-uplift centres. The team's 3D Chicxulub crater simulations at an angle of 60 degrees
reproduced these observations almost exactly.
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The simulations reconstructed the crater formation in unprecedented detail and give us more clues as to how the
largest craters on Earth are formed. Previous fully 3D simulations of the Chicxulub impact have covered only the
early stages of impact, which include the production of a deep bowl-shaped hole in the crust known as the
transient crater and the expulsion of rocks, water and sediment into the atmosphere.

These simulations are the first to continue beyond this intermediate point in the formation of the crater and
reproduce the final stage of the crater's formation, in which the transient crater collapses to form the final structure.
This allowed the researchers to make the first comparison between 3D Chicxulub crater simulations and the
present-day structure of the crater revealed by geophysical data.

Co-author Dr Auriol Rae of the University of Freiburg said: "Despite being buried beneath nearly a kilometre of
sedimentary rocks, it is remarkable that geophysical data reveals so much about the crater structure -- enough to
describe the direction and angle of the impact."

The researchers say that while the study has given us important insights into the dinosaur-dooming impact, it also
helps us understand how large craters on other planets form.

Co-author Dr Thomas Davison, also of Imperial's Department of Earth Science and Engineering, said: "Large
craters like Chicxulub are formed in a matter of minutes, and involve a spectacular rebound of rock beneath the
crater. Our findings could help advance our understanding of how this rebound can be used to diagnose details of
the impacting asteroid."

The work was supported by the International Ocean Discovery Program (IODP), International Continental
Scientific Drilling Program (ICDP), (STFC) DiRAC High Performance Computing Facility and the Natural
Environment Research Council.
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Impact Crater Data Analysis of Ryugu Asteroid Illuminates Complicated Geological History
Nov. 27, 2019 — Analysis of the impact craters on Ryugu using the spacecraft Hayabusa2's remote sensing image
data has illuminated the geological history of the Near-Earth asteroid and revealed 77 craters. ...
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When the Dinosaurs Died, So Did Forests -- And Tree-Dwelling Birds
May 24, 2018 — Sixty-six million years ago, the world burned. An asteroid crashed to Earth with a force one
million times larger than the largest atomic bomb, causing the extinction of the dinosaurs. But dinosaurs ...

Hazardous Asteroid Effects Ranked from Least to Most Destructive
Apr. 19, 2017 — If an asteroid struck Earth, which of its effects -- scorching heat, flying debris, towering tsunamis -
- would claim the most lives? A new study has the answer: violent winds and shock waves are the ...

Clues to Ancient Giant Asteroid Found in Australia
May 16, 2016 — Scientists have found evidence of a huge asteroid that struck the Earth early in its life with an
impact larger than anything humans have experienced. Tiny glass beads called spherules, found in ...

Powered by

FROM AROUND THE WEB

Below are relevant articles that may interest you. ScienceDaily shares links with scholarly publications in the
TrendMD network and earns revenue from third-party advertisers, where indicated.

Mars might get rings in the future, a new theory suggests
Editage Insights, Editage Insights

Evidence of relation between impact craters and extinction events found
Editage Insights, Editage Insights

The Projectile of the Lappajärvi Impact Crater
Zeitschrift für Naturforschung A, 2014

High pressure impacts on meteorites
Evgeniya V. Petrova et al., Pure and Applied Chemistry, 2019

The Earth-Moon Connection
Zeitschrift für Naturforschung A, 2014

Tibial tubercle-to-trochlear groove distance: Best tool for the job?
Healio

Is Earth's water older than the Sun?
Editage, Editage Insights, 2015

Diéras et al., Oncologist, 2019

Free Subscriptions

Get the latest science news with ScienceDaily's free email newsletters, updated daily and weekly. Or view hourly
updated newsfeeds in your RSS reader:

https://www.sciencedaily.com/releases/2018/05/180524141736.htm
https://www.sciencedaily.com/releases/2017/04/170419122015.htm
https://www.sciencedaily.com/releases/2016/05/160516095132.htm
https://www.trendmd.com/how-it-works-readers
https://www.trendmd.com/how-it-works-readers?utm_source=ScienceDaily&utm_medium=referral&utm_campaign=SD_Widget
https://www.editage.com/insights/mars-might-get-rings-in-the-future-a-new-theory-suggests?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Editage_Insights_TrendMD_1
https://www.editage.com/insights/evidence-of-relation-between-impact-craters-and-extinction-events-found?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Editage_Insights_TrendMD_1
https://www.degruyter.com/view/j/zna.1980.35.issue-2/zna-1980-0205/zna-1980-0205.xml?utm_content=read_product_cluster&utm_term=ABI&utm_campaign=py_znaspecialissue_academics_ww&utm_medium=link&utm_source=trendmd
https://www.degruyter.com/view/j/pac.ahead-of-print/pac-2018-1119/pac-2018-1119.xml?utm_content=read_product_cluster&utm_term=ABI&utm_campaign=ch_iupac_journals_acad_ww&utm_medium=link&utm_source=trendmd
https://www.degruyter.com/view/j/zna.1989.44.issue-10/zna-1989-1004/zna-1989-1004.xml?utm_content=read_product_cluster&utm_term=ABI&utm_campaign=py_znaspecialissue_academics_ww&utm_medium=link&utm_source=trendmd
https://www.healio.com/orthopedics/business-of-orthopedics/news/online/%7B728187af-f80c-427d-b411-d2151cc0de07%7D/tibial-tubercle-to-trochlear-groove-distance-best-tool-for-the-job?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Healio__TrendMD_1
http://www.editage.com/insights/is-earth%E2%80%99s-water-older-than-the-sun?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Editage_Insights_TrendMD_1


About This Site  |  Staff  |  Reviews  |  Contribute  |  Advertise  |  Privacy Policy  |  Editorial Policy  |  Terms of Use

Copyright 2020 ScienceDaily or by other parties, where indicated. All rights controlled by their respective owners.
Content on this website is for information only. It is not intended to provide medical or other professional advice.
Views expressed here do not necessarily reflect those of ScienceDaily, its staff, its contributors, or its partners.

Financial support for ScienceDaily comes from advertisements and referral programs, where indicated.
 

  Email Newsletters

  RSS Feeds

Follow Us

Keep up to date with the latest news from ScienceDaily via social networks:

  Facebook

  Twitter

  LinkedIn

Have Feedback?

Tell us what you think of ScienceDaily -- we welcome both positive and negative comments. Have any problems
using the site? Questions?

  Leave Feedback

  Contact Us

https://www.sciencedaily.com/about.htm
https://www.sciencedaily.com/staff.htm
https://www.sciencedaily.com/reviews.htm
https://www.sciencedaily.com/contribute.htm
https://www.sciencedaily.com/advertise.htm
https://www.sciencedaily.com/privacy.htm
https://www.sciencedaily.com/editorial.htm
https://www.sciencedaily.com/terms.htm
https://www.sciencedaily.com/copyright.htm
https://www.sciencedaily.com/newsletters.htm
https://www.sciencedaily.com/newsfeeds.htm
https://www.facebook.com/sciencedaily
https://twitter.com/sciencedaily
https://www.linkedin.com/company/sciencedaily
https://sciencedaily.wufoo.com/forms/sciencedaily-feedback/
https://www.sciencedaily.com/contact.htm

