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Introduction: Acapulcoites and lodranites are two groups of primitive achondrites which are considered to origi-

nate from a common parent body [1,2]. The detailed mineralogical, chemical, and isotopic studies have revealed that 
the parent asteroid of acapulcoite-lodranite clan has a multilayered structure [3,4]. Up to now, only about 20 acapul-
coite-lodranite clan members have been studied for cosmic-ray exposure (CRE) history investigations [3 and the ref-
erences therein]. Previous studies indicated the CRE ages of acapulcoite-lodranite clan vary over a narrow range of 
ages from ~4 Ma to ~15 Ma and most of the reported ages fall between ~4 Ma to ~10 Ma [3, 5]. In order to further 
understand the parent body breakup history of the acapulcoite-lodranite clan, seven acapulcoite-lodranite meteorites 
(NWA 2871, NWA 4478, NWA 6484, NWA 6685, NWA 7474, NWA 8118, and NWA 11901) have been selected 
for CRE age measurement. 

Experimental methods: The light noble gases (He, Ne, and Ar) were measured on two fragments with masses of 
99.64 and 47.29 mg, respectivly. The isotopic concentrations of light noble gases have been measured by noble gas 
mass spectrometry at the University of Bern following standard procedures described in e.g. [6, 7]. The noble gases 
were extracted in one single temperature step at ~1700°C for 45 minutes. The extracted gases were further cleaned 
via various getters (SAES®) working in the temperature range between room temperature and 280°C. After cleaning, 
Ar was trapped on an activated charcoal held at the temperature of liquid N2 and the remaining He and Ne fraction 
was further purified and inlet into a 90° sector field mass spectrometer. Smilarly, the Ar fraction was expanded into a 
self-made tandem mass spectrometer. 

Results: Here we only report the CRE age of the lodranite NWA 8118. The CRE ages of other selected acapulco-
ite-lodranite clan meteorites will be reported during the conference. We calculated the production rates of 3He and 
21Ne using the same formulas for L ordinary chondrites, which was reported in [8] and [9], respectively. In this study, 
we did not measure the bulk chemistry of NWA 8118;note that the concentration of target elements producing cos-
mogenic 38Ar (i.e. Fe, Ca, K) in lodranites are much variable [3], therefore we decided to not calculate the 38Ar CRE 
age (T38) of NWA 8118. Regarding the 99.64 mg fragment of NWA 8118, the calculated 3He CRE age (T3) and 21Ne 
CRE age (T21) are 37.7±11.3 Ma and 39.4±11.8 Ma, respectively. For the 47.29 mg fragment, the calculated T3and 
T21 are 40.9±12.5 Ma and 39.6±12.2 Ma, respectively. The ages are in good agreement; the adopted CRE age of NWA 
8118 is 39.4±11.9 Ma. The calculated CRE age is much longer than any reported CRE ages of acapulcoite-lodranite 
clan members [3 and the references therein].  

Conclusions: The reported CRE age of NWA 8118 is a clear indication of a breakup event which happened on 
the acapulcoite-lodranite parent asteroid ~40 Ma ago. Based on the so far measured acapulcoites and lodranites, we 
can conclude that their members derived at least from three different breakup events (e.g., at 4-10, ~15, and ~40 Ma 
ago) on their parent body.   
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