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The Estherville mesosiderite is  a meteorite breccia in which the Fe-Ni 
metallic phase is very well mixed with the basaltic fragments. Previous 
attempts to date Estherville using the Rb-Sr method have shown the 
importance of the mesostasis phase in the age determination: Estherville ages 
range between 4.53k0.26 Ga without the mesostasis analysis [I] to 4.24M.03 Ga 
[2]. This age is young compared to Juvinas [3] and is interpreted as a result of 
deep burial and slow cooling of the mesosiderite parent body [2]. 

In order to better understand the mesosiderite origin, we have begun a 
study of the U-Pb, Rb-Sr, and Sm-Nd chronology of the Estherville mesosiderite. 
As the first step, Pb isotopes from four density fractions (p3.3, 2 . 9 5 ~ ~ 3 . 3 ,  
2 . 5 8 ~ ~ 2 . 9 5 ,  p<2.58), one orthopyroxene separate, a brecciated fragment, and a 
fine-grained (< 65 pm) fraction of the E s t h e ~ l l e  mesosiderite have been 
analyzed. These fractions were first leached in weak acetic acid (subboiling 
distilled) in order to remove the iron coating on grains, and washed with clean 
ethanol. Then four leaching experiments were conducted: HBr (0.1N and 0.6N), 
HC1 (2N), and HF (IN) + HNOQ (2N). Both residues and leaches have been 

analyzed for Pb isotopes. The Pb data are presented in Figure 1. These results 
show a mixing of a t  least two different Pb's consistent with the brecciated 
nature of the sample. The 0.1N HBr leaches exhibit the most radiogenic Pb (the 
2 . 5 8 ~ ~ 2 . 9 5  and the fine-grained fractions have a 206Pb1204Pb of 27.4 and 29.8 
respectively). Then, the 206Pb1204Pb and 207Pb/204Pb ratios decrease with 
progressive leaching of the sample nearing the CDT Pb composition [4]. Less 
radiogenic Pb probably occurs in the silicate fraction of the mesosiderite as 
shown by the m+HN03 leaching results. 

Because of the relatively non-radiogenic nature of the Pb, on a 206Pb/204Pb 
versus 207PbI204Pb diagram, the Pb data poorly define a 4.3 & 0.1 Ga isochron 
(Fig. 1). This age, controlled by the most radiogenic fractions, is rather similar 
to  the one obtained with the Rb-Sr method [2] but distinct from the younger Ar- 
Ar ages obtained for most mesosiderites (3.6-3.8 Ga; [51). This discrepancy 
could be related to a difference on the closure temperatures of the isotopic 
systems implying very low cooling rates, or t o  a major collision event around 
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3.6-3.8 Ga which would have reset the Ar-Ar system but not (or only partially) 
the Rb-Sr and Pb-Pb systems. Chronology by the Sm-Nd system is in progress t o  
further constraint the formation age of this meteorite. 
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Fig. 1 : Pb isochron diagram for the E s t h e ~ l l e  Mesosiderite. 
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