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Introduction: The 176Lu-176Hf isotopic system, widely used 

for dating cosmochemical and geological processes, still suffers 
from two uncertainties. First, Lu-Hf isochrons for some early 
Solar System materials have excess slope of unknown nature. 
Second, unlike the well constrained Sm/Nd value to within 2% 
for chondritic uniform reservoir (CHUR), the Lu/Hf ratios in 
chondrites vary up to 18% [1], making it diffucult to determine 
the CHUR value for Lu/Hf. Even the 3% dispersion of Lu/Hf 
ratios [2] among the chondrites of low metamorphic grade, is 
greater than the dispersion of Sm/Nd among all studied 
chondrites. In order to better understand the Lu-Hf systematics of 
chondrites, we obtained an internal Lu-Hf isochron for the 
Richardton H5 chondrite, to set up a model to evaluate the role of 
diffusion in perturbing the Lu-Hf system. 

Results: The isochron yields an age of 4647±210 millions 
years (Ma) (MSWD= 9.4). The precision is limited due to 
relatively small spread of the 176Lu/177Hf ratios from 0.02 to 0.05. 
Combining this study with the phosphate fractions measured in 
[3] yields a slope of 0.08855±0.00072, translating to a 176Lu 
decay constant of 1.862±0.016 x 10-11 year-1, in agreement with 
the terrestrial value of 1.867±0.008 x 10-11 year-1 [4]. Richardton 
phosphates show an extreme variation of the 176Lu/177Hf ratios 
from 0.8 to 143 [3], identifying phosphates as a major host of Lu. 
This is critical as apatite has substantially higher diffusion rates 
of REE [5] than most silicate minerals that comprise meteorites.  

Discussion: A diffusion model has been set up to investigate 
the role of diffusion in perturbing the Lu-Hf systematics. Even 
though Lu is compatible in phosphates, its diffusion is fast. The 
opposite is observed for Hf. Taking into account the estimated 
concentration in phosphate and surrounding minerals (plagio-
clase, olivine, pyroxene, and metamorphic fluids [6]) at equilib-
rium, the relative amount of Lu leaving phosphate compared to 
Hf has been calculated using equations from [7]. The model 
shows that preferential diffusion of Lu compared to Hf from 
phosphate to other minerals and metamorphic fluids can produce 
an apparent excess isochron slope. On the other hand, Sm and Nd 
behave similarly and this effect is thus negligible for the Sm-Nd 
systematics which remains more resilient to metamorphic reset-
ting in the presence of phosphates. We suggest that only 
chondrites with the lowest metamorphic grade, and low content 
of HREE in phosphates, are suitable for determination of the 
CHUR values.  
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