
Pinpointing the Source of a Lunar Meteorite: 
Implications for the Evolution of the Moon
Gnos, E.(1), Hofmann, B.A.(2), Al-Kathiri, A.(1), Lorenzetti, S.(3), Eugster, O.(3), Whitehouse, 
M.J.(4), Villa, I.M.(1), Jull, T.(5), Eikenberg, J.(6), Spettel, B.(7), Krähenbühl, U.(8), Franchi, I.A.(9) 
& Greenwood, R.C.(9)

(1)Institut für Geologie, Universität Bern, Baltzerstrasse 1, CH-3012 Bern, Switzerland; (2)Naturhistorisches Museum 
der Burgergemeinde Bern, Bernastrasse 15, CH-3005 Bern, Switzerland; (3)Physikalisches Institut, Abteilung für 
Weltraumforschung und Planetologie, Universität Bern, Sidlerstrasse 5, CH-3012 Bern, Switzerland; (4)Laboratory for 
isotope geology, Swedish Museum of Natural History, Box 50007, SE-104 05, Stockholm, Sweden; (5)NSF Arizona AMS 
Laboratory, University of Arizona, 1118 East Fourth St, Tucson AZ 85721, USA; (6)Paul Scherrer Institut, 5232 Villigen, 
Switzerland; (7)Max-Planck-Institut für Chemie, Abteilung Kosmochemie, 55020 Mainz, Germany; (8)Departement für 
Chemie und Biochemie, Universität Bern, Freiestrasse 3, CH-3012 Bern, Switzerland; (9)Planetary and Space Sciences 
Research Institute, Open University, Milton Keynes MK7 6AA, United Kingdom

The lunar meteorite Sayh al Uhay-
mir (SaU) 169 (Russell et al. 2003) 
found in the Sultanate of Oman is one 
of only 30 known separately fallen 
lunar meteorites. The rock consists of 
an impact melt breccia (87 vol%), and 
adherent regolith (lunar soil; 13%). 
The composition of the impact melt 
breccia is unique, being very rich 
in the radioactive elements thorium 
and uranium (as compared with other 
lunar rocks). This unique composi-
tion directly relates it to the Imbrium 
impact basin on the lunar nearside. 
By comparing compositional data of 
adhering regolith with data obtained 
from NASA’s Clementine and Lu-
nar Prospector missions, the source 
could be narrowed down to the area 
around crater Lalande (8 degree W, 
4 degree S). This is the first time that 
the source area of any meteorite on its 
parent body can be determined with 
some certainty. The presence of ura-

nium-bearing zircon in the meteorite 
allowed a precise age dating of the 
main lithology at 3909 ± 13 million 
years. This age dates the formation 
of the Imbrium basin, the youngest 
of the large meteorite craters on the 
Moon. The age also provides the 
best estimate so far for the end of the 
heavy bombardement of the Moon 
and Earth, and constrains the begin-
ning of conditions on Earth allowing 
the development of life. By combin-
ing all mineralogical, geochemical 
and isotopic data, we can present the 
following history for this meteorite:
• 3909 ± 13 million years ago: Impact 

of an asteroid on the moon, for-
mation of the 1160 km diameter 
Imbrium impact basin. Crushed 
and molten rocks mix and solidify 
to from the main rock type in me-
teorite SaU 169.

• ~ 2800 million years ago: The 25 km 
diameter Lalande crater is formed 

and material, including the main 
rock type in SaU 169, is thrown 
out from depth and deposited as 
ejecta blanket a few meters thick 
around the crater, mixing with 
regolith material.

• ~ 200 million years ago: an impact 
of unknown size brings the rock 
that will become a meteorite to 
within half a meter of the lunar 
surface.

• Less than 340’000 years ago: Anoth-
er impact hits the moon, produces 
a crater of a few km diameter and 
ejects SaU 169 from the moon.

• Less than 9700 ± 1300 years ago: 
SaU 169 falls in present-day 
Oman.
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