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Introduction: Most iron meteorites show cosmic-ray exposure 
(CRE) ages in the range of 108–109 yr [1], whereas mesosiderites 
show ages intermediate between those of stony and iron meteorites 
[2].  Here we present evidence of two relatively small, metal-rich 
meteorites with unusually short exposure ages: Pitts, a ~4kg IB-iron, 
for which a complex exposure history was previously proposed [3] 
and Horse Creek, a 570 g, Si-bearing iron meteorite find, which was 
classified as an anomalous mesosiderite.  The Horse Creek seems 
related to the aubrites, as the metal shows a high Si concentration 
(~2.5 wt%) and unfractionated, chondritic trace element composi-
tion [4]. 

Analytical Methods and Results: We measured cosmogenic 
10Be, 26Al, 36Cl and 41Ca in small samples of Horse Creek and Pitts.  
The high 26Al concentration in Horse Creek is mainly due to the 
production from Si.  Model calculations using LAHET Code System 
[5] show that for iron meteorites containing 2.5 wt% Si and radii 
between 5-30 cm, the 26Al production rate is 10-12 dpm/kg.  The 
26Al concentration in Horse Creek therefore yields a CRE age of 
~1.0 Myr, which is consistent with the low 10Be concentration and a 
radius of ~20 cm.  The low cosmogenic 10Be and 26Al concentrations 
in Pitts correspond to a CRE age of ~0.9 Myr.  The noble gas con-
centrations in Pitts (6.3x10-7 4He, 1.48x10-9 21Ne, and 8.1x10-9 38Ar 
cm3 STP/g) show that it had a complex exposure history, with a first 
stage of ~1.6 Gyr at very high shielding, followed by a second-stage 
of ~0.7 Myr at low shielding.  Noble gas measurements in Horse 
Creek are in progress. 

Conclusions: Based on radionuclide concentrations, we found 
CRE ages of ~1.0 Myr for two metal-rich meteorites, Pitts and 
Horse Creek.  Although one of these meteorites (Pitts) had a long 
first stage exposure at high shielding on its parent body, the short 
radionuclide exposure ages for both meteorites probably represent 
the transfer times from their parent body to Earth.  Since the Yark-
ovsky effect is not very effective in moving iron meteorites across 
the asteroid belt [6], and these short transfer times are consistent 
with typical delivery times from the resonances to Earth [7], these 
two metal-rich meteorites must have been injected directly into one 
of the resonances. 
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TABLE 1. Cosmogenic radionuclide concentrations (dpm/kg metal) 
in Horse Creek and Pitts 

Sample 10Be 26Al 36Cl 41Ca 
Horse Creek 1.73±0.04 6.88±0.14 18.6±0.4 21.4±0.5 
Pitts 1.61±0.04 1.90±0.09 19.0±1.0 21.2±1.3 
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