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14C TERRESTRIAL AGES OF TWO LUNAR METEORITES, ALHA 8 1005 AND EET 8752 1 ; 
A. J. T. Jull and D. J. Donahue, NSF Accelerator Facility for Radioisotope Analysis, University 
of Arizona, Tucson, AZ 85721. 

Ten lunar meteorites have so far been positively identified. They are of particular interest 
because the parent body is known, and hence the systematics of the meteorites' transfer to the 
Earth's surface are of importance. The terrestrial age of lunar meteorites, when combined with 
other radionuclide data, allows constraints to be placed on the origin, transit time (T,,,,,) and 
terrestrial residence time (T,,) of the meteorites. We have measured 14C ages for two lunar 
meteorites, data on MAC 88105 was reported earlier (1). It has been assumed up to now that 
all these meteorites might have been ejected in as few as two events, one for the Yamato group 
of Y-82192, 82913 and 86032, and the second for the remainder. Up to now nine meteorites 
of lunar composition have been recovered from Antarctica. 

Our results are presented in table 1. ALHA 81005: The results for this meteorite indicate that 
ALHA 81005 has a finite 14C age of 18 Kyr, if the transit time (T,,,,,) is sufficiently long to 
saturate 14C in a 4~-irradiation. If the meteorite were ejected recently, and had a very short 
T,,,,, its terrestrial age would be calculated from the amount of 14C from the lunar irradiation. 
We assume the ejection depth estimated by Nishiizumi al (2,3). This would give a lunar 
saturated 14C activity of 21 dpmlkg (4), and a 14C age of about 9 Kyr. Any intermediate 
condition, with some different values of T,,,,, or T,,, will be between these limits, thus 
including errors we can state categorically for ALHA 81005 that: 

7,700<T,,< 19,600 years 

The terrestrial age range is similar to that for other meteorites from the Allan Hills Middle 
Western Icefield. The 14C age supports shorter estimates (2,3) of the terrestrial age rather than 
earlier published estimates ranging up to l7OKyr (5,6). The time for irradiation in space is not 
constrained by 14C alone. However, 41Ca data (2) indicates this radionuclide did not decay 
significantly from the lunar value. This means the time for both transit and terrestrial residence 
cannot exceed about 50f 30Kyr, and also TL and track data suggest a similar transit time (2,3). 
Further, 36C1 has not departed from the expected value (of a 27r irradiation at a depth of 150- 
175g/cm2 ) of Nishiizumi (2) and hence, transit time must be < 100,000 years. Taking the new 
14C data into account, we can set limits to T,,,,,, by subtracting our measured T,,, assuming the 
production of 14C occurred either by irradiation on the Moon ( 2 4  or in transit in space (479. 
For the assumption of 27r lunar irradiation, then T,,,,, is calculated to be 41 f 30 Kyr. This 
length of 4~4rradiation should have produced a significant amount of 14C. Hence, we suggest 
the more approach for this case should be to assume a 4~ irradiation in space, in which case, 
using T,, of 18.3 f 1.3 Kyr, we obtain: 

T,,,, < 62,000 years 

Our limits on both T,, and T,,,,, are the tightest constraints put on a lunar meteorite ejection 
event to date. 
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EET 87521: Radionuclide data on 'Qe, 26A1 and 36Cl show that this meteorite was irradiated 
at considerable depth on the Moon. Our 14C measurements suggests a terrestrial age of 
> 44,000 years, with the assumption of a T,,,, long enough (about 20,000 years) to saturate 14C. 
The age is similar to that for other meteorites measured so far from the Elephant Moraine site. 
The low level of 14C could alternatively low due to irradiation at depth on the Moon (3,7), but 
this means that the T,,,, would be short, and we cannot constrain the system as in the case of 
ALHA 8 1005. The other radionuclide data (3,7) gave low values for "'Be, 26Al and 36Cl, which 
were consistent with irradiation at depths of 560-590 g/cm2. The 14C production rate at this 
depth is calculated from JULL a al (4) to be about 2.1 dpm/kg. It is very possible that the 
negligible 14C observed is due to decay of 14C produced on the Moon, in which case, we can 
only constrain the T,, of this meteorite to be 5,000 years, for this scenario. 

Transit times: For the three 14C measurements made on lunar meteorites, none have been 
observed where the 14C level was higher than the expected value from a 2-7r lunar irradiation. 
The clearest information would be obtained from a meteorite in which the 14C is higher than the 
possible 2a  production. More information should be obtained on the remaining short-transit 
lunar meteorites, as well as those known to have a long 4-7r irradiation (Y-82192, 82193 and 
86032). 
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Table 1: 14C ages of lunar meteorites. 

Sample 14C d p d k g  Terrestrial Age (Kyr) 2n Irradiation depth2 
(47r) ( 2 ~ ) '  

ALHA 81005 7.1 f 0.1 18.3k1.3 9.0k1.3 150 - 175 g/cm2 

EET 87521 <0.33 > 44 > 15 560 - 590 

MAC 88105 <0.39 > 42 --- 2 300 - 400 

Age calculated for a 27r irradiation at depth. 
Transit time > 50,000 years assumed, ref, 1,2 
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