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In the early morning of October 6, 2008 an 
asteroid close to Earth was detected by a 
Catalina Sky Survey (CSS) telescope at Mount 
Lemmon, Arizona. It entered and broke up in 
Earth's atmosphere 19 hours later leaving 
behind a luminous train of clouds in the sky 
and meteorites on the desert floor.

CSS telescope 
discovery images 
of asteroid TC3

Train station sign in the Nubian Desert
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Presentation Notes
Overview: Detected in space less than a day before hitting Earth, the Almahata Sitta meteorite from asteroid 2008 TC3 gives clues to the complex evolution of small asteroids.Abstract: Almahata Sitta is the name identifying the collection of meteorite remnants of the first observed fall of a tracked asteroid, 2008 TC3. Ground-based observatories, orbiting satellites, a pilot of a commercial airline flight, and eyewitnesses of the fireball in the Nubian Desert of northern Sudan all observed evidence of the spectacular events on October 6, 2008. The first meteorites were recovered two months later in Sudan by students and staff from the University of Khartoum (Sudan) led by Dr. Muawia Shaddad and further guided by Dr. Peter Jenniskens of the SETI Institute and NASA Ames Research Center (Mt. View, California). A session at the 41st Lunar and Planetary Science Conference held March 1-5, 2010 focused on ureilitic asteroids and insights from Almahata Sitta, and forms the basis for this article. Rather than discuss the results of each of the talks and posters presented at the conference, I highlight what makes the impact, recovery, and characterization of the ureilite meteorite fragments so outstanding. Images from left to right: A series of discovery images of asteroid 2008 TC3taken at approximately 06:30 UTC on October 6, 2008 with the Catalina Sky Survey's 1.5-meter telescope at Mount Lemmon, Arizona. Credit: Richard Kowalski and Ed Beshore, Catalina Sky Survey. Photo taken from the ground of the high-altitude luminous train of residual clouds from the meteor. Sign at train station 6, Almahata Sitta, which gave the name to the meteorite fragments from asteroid 2008 TC3.References: Jenniskens, P. and 34 coauthors (2009) The Impact and Recovery of Asteroid 2008 TC3. Nature, v. 458, doi: 10.1038/nature07920.Lunar and Planetary Science Conference (2010) Ureilitic Asteroids: Insights from Almahata Sitta
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280 meteorite 
fragments 
(weighing 3.95 
kilograms) have 
been found.

Almahata Sitta is an anomalous 
polymict ureilite:  A spectacular 
mixture of lithologies giving new 
clues to the mineralogy, density, 
thermal history, magnetism, and 
geologic evolution of its parent 
body.
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Images from left to right: This fist-sized sample of the Almahata Sitta ureilite meteorite was photographed in the field on a piece of aluminum foil on the second day of the search expedition in the Nubian Desert (December 7, 2008). (Photo courtesy of Peter Jenniskens, SETI Institute.) A group picture shows some of the people in the search party pointing to a meteorite. (Photo courtesy of Peter Jenniskens, SETI Institute.) A photomicrograph in cross-polarized light shows a coarse-grained Almahata Sitta ureilite meteorite fragment. Major minerals are olivine and low-calcium pyroxene. (Image from Bischoff et al., 2010, LPSC, abstract #1763.) The black and white backscattered electron image of an Almahata Sitta ureilite meteorite fragment shows olivine and pyroxene. The white lines are iron metal. (Image courtesy of Jason Herrin, NASA JSC.) 
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Image: This illustration shows a possible story of the origin of the Almahata Sitta meteorites, adapted from the LPSC presentation by Jason Herrin (NASA Johnson Space Center) and colleagues. Follow the arrows clockwise from the upper left. Researchers propose that the story begins with a carbonaceous-chondrite-like parent body that was heated and partially melted. This hot body was smashed to smithereens by a major impact and the wreckage cooled and was mixed with debris from other asteroidal collisions. The re-accreted debris assembled into a rubble pile of all sorts of materials, with a regolith accumulated on its surface. Further impacts ejected debris off this rubble pile, sending our asteroid 2008 TC3 careening through space and eventually through Earth's atmosphere where it broke apart and scattered itself in the Nubian Desert.
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