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Abstract: Nd isotopes of the Chassigny SNC meteorite are reported. An age of 1.362 
H.062 Ga is inferred. The 142Nd144Nd has an anomaly of 0,71H,26 epsilon which implies 
that the reservoir from which Chassigny was formed was depleted in LREE as early as 4,5 Ga. 
The positive initial 143Ndl144Nd of 15.2LO,5 epsilon also indicates an origin from a depleted 
resorvoir. These data strongly support the model of Jagoutz(l991) 

Chassigny is essentially an olivine cumulate and accessory minerals are rare. Using a 
reasonable sample size an internal mineral isochron is not possible. In a pilot study on a small 
aliquot it was found that about 30% of the Nd is leachable using 2N HC1. This is common for 
SNC meteorites since a considerable part of the REE reside in phosphates. Therefore a leachate 
- residue isochron was determinad for a 200 mg sample. The powdered sample was leached for 
10 min. in cold 2N HCL using an ultrasonic bath. The liquid was removed and the residue was 
washed twice with H20. This wash was added to the leachate. The leachate was centrifuged to 
make sure that no suspended particles were analyzed with the soluble minerals. Nd was 
measured on a single collector mass spectrometer utilizing NdO+. The La Jolla Standard was 
frequently measured. The 142Nd144Nd ratio is about 0,5 epsilon lower while the 
143Nd144Nd ratio is 0,5 epsilon higher when compared to the published ratios. This is a 
reproducible bias and might result from the isotopic composition of oxygen in the mass 
spectrometer.The data in this abstract are not corrected for this bias and the value for the La 
Jolla standard is given for reference. The errors are given as 2 sigma and the data are 
normalized to a 146Ndl144Nd ratio of 0,7219 and corrected for the blank.Nd and Sm 
(concenrtations in ppm) 

Pilot Study 

Res 0,100 0,39 13 0,1552 0,5 13078+64 --- 
Lea 0,0405 0,1990 0,1230 0,5 12723f79 --- 

CHASSIGNY 

Res 0,0573 0,2295 0,1509 0,513004f 12 1,141852f30 
Lea 0,0709 0,3996 0,1072 0,512613f 10 1,141810k20 
La Jolla 0,5 11879f6 1,141771+16 

The age calculated from the leached residue experiment is 1,362H.062 Ga. This is 
close to the age obtained from Nakhla. Although Nakhla and Chassigny have a depleted major 
element composition, they also have a low Sm/Nd ratio indicating an enrichment in LREE. In 
terrestrial harzburgitic or dunitic mantle xenoliths enrichment in the LREE iscommon. However 
there is no single stage magmatic process which can explain this observation. Commonly it is 
attributed to metasomatism involving migration of traceelements into depleted mantle.However 
the initial ratio of +15.2 epsilon indicates that the REE from Chassigny are derived from a 
LREE depleted reservoir. 

There is an 0,7 1M,26 epsilon enrichment of 142Nd measured in the Chassigny residue 
while the leachate has 0,34M,17 epsilon 142ND. Although there is a clear 142Ndf144Nd 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



598 LPS XXVII 

Nd ISOTOPIC SYSTB4ATICS OF CHASSIGNY; E. Jagoutz 

excess in the residue, the 142Nd144Nd of the leachate is not clearly resolved from that of La 
Jolla standard. Clearly there was no live 146Sm 1.36 Ga ago. But apparently the depleted 
reservoir from which the REE of Chassigny were derived was formed very early when 146Sm 
was still alive. Only a primary planetary differentiation can produce a depleted reservoir which 
contains enriched 142Nd. However the leachate and the residue should contain the same excess. 
Since they only slightly overlap within the 2 sigma error there is a probability that 
the142Nd144Nd leachate might be lower. This could mean that the leachate may contain some 
Nd from a different source. Since Chassigny is an observed meteorite fall there is a chance to 
study a trace-element mobilisation process on Mars. 

Jagoutz (Space Sc. Rev 56, 13-22, 1991) suggested that reservoirs from which the SNC 
meteorites are formed might be established at 4.5 Ga by a primary differentiation of Mars. 
During the history of Mars there was no remixing of reservoirs nor aditional differentiation 
because such processes would erase the 142 Nd anomaly. It seems that the new data presented 
here support this model. 
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