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Introduction:  The use of initial Hf compositions of rocks and 

zircons for constraining early Earth’s crust-mantle differentiation 
history requires 1) a well-constrained Hf isotopic evolution curve for 
the bulk silicate Earth, and 2) an accurate 176Lu decay constant 
(λ176Lu). λ176Lu remains controversial; recent estimates range from 
1.70 to 1.98 × 10-11yr-1 [1-3]. Two approaches have been used to 
measure the beta decay of 176Lu to 176Hf. The first comprises 
physical counting experiments, in which decay events in a Lu 
sample are counted as characteristic particle or radiation emissions. 
The second type, ‘age comparison,’ involves measuring the amounts 
of 176Lu and radiogenic 176Hf (=176Hf*) in geologic or meteoritic 
samples of known age (t), and using the relationship: λ176Lu = 
ln(176Hf*/176Lu +1)/t.  

Discussion:  Fig. 1 shows recent λ176Lu determinations from 
counting experiments, terrestrial age comparisons, and meteorite age 
comparisons. Counting data from different laboratories scatter 
beyond reported errors, suggesting the presence of additional 
systematic errors in some of those experiments. Age comparison 
data produce more consistent results, but there is still a ~5% 
difference between the mean terrestrial and meteorite λ176Lu values. 
Existing Hf data for pre-3.5 Ga zircons and rocks viewed in light of 
the higher λ176Lu suggest that substantial mantle depletion occurred 
in the Hadean without much evidence for a complimentary enriched 
reservoir. The same data reinterpreted with the lower decay constant 
suggests that a small volume of ≥4.3 Ga crust was produced, but 
without large-scale mantle depletion at that time. The λ176Lu 
discrepancy must be settled before Hf data can be used to choose 
between such vastly different scenarios for the early crust-mantle 
differentiation of the Earth, the Moon, or Mars. 

Fig. 1. λ176Lu determinations since 1980. Vertical shaded bars 
indicate 2 s.d. limits from mean values (vertical lines).  
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