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In order to understand Mg isotope geochemistry during 
basalt differentiation and characterize the Mg isotopic 
composition of the mantle, we present high-precision Mg 
isotopic data measured by MC-ICP-MS for a set of well-
characterized samples from Kilauea Iki lava lake, Hawaii, 
U.S.A. Samples from the Kilauea Iki lava lake, produced by 
closed-system crystal-melt fractionation, range from olivine-
rich cumulates to highly differentiated basalts with MgO 
content ranging from 2.37 to 26.87 wt.%. Our results 
demonstrate that although these basalts have diverse chemical 
compositions, mineralogies, crystallization temperatures and 
degrees of differentiation, their Mg isotopic compositions 
display no measurable variation within the limits of our 
external precision (average δ26Mg = -0.36 ± 0.10 and δ25Mg = 
-0.20 ± 0.07; uncertainties are 2SD). This indicates a lack of 
Mg isotopic fractionation during crystal-melt fractionation at 
temperatures of ≥ 1055 oC. Calculations based on these 
observations suggest that at near-magmatic temperatures the 
maximum fractionation in the 26Mg/24Mg ratio between 
olivine and melt is 0.07�. These results are in contrast to 
those for lunar basalts, which exhibit significant Mg isotopic 
variation that has been attributed to fractionation during 
magmatic differentiation in the lunar magma ocean (Wiechert 
and Halliday 2007).  

Continental basalts (BCR-1 and BCR-2), two mid-oceanic 
ridge basalts and two chondrites (Allende and Murchison) 
analyzed in this study have Mg isotopic compositions similar 
to the Kilauea Iki lava lake samples. These compositions are 
additionally similar to those reported recently for several 
ordinary and carbonaceous (including Allende and Murchison) 
chondrites (Wiechert and Halliday 2007). This indicates that 
the terrestrial mantle may have a chondritic Mg isotopic 
composition. This obviates the need for a model such as that 
of Wiechert and Halliday (2007), which would be required to 
explain a non-chondritic Mg isotopic composition for the 
Earth. 
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A Mixi-chron (Fig. 1), is a line by isochronous samples 

having a singular K = Th/U and a range in µ = U/Pb. The 
correlation allows calculation of initial 208Pb. The twin- 
mixichrons of Barberton intersect the Y-axis in 2 places whose 
ratio yields the age, t. From t + intercepts, K of crystallization 
is calculated (see values in Fig. 1). Assuming a 4.56 Ga 
source, one obtains   from a Pb/Pb isochron (not shown), 
initial 206/204 = 12.05, and 207/204 = 13.88.  The resulting 
207/206 = 1.152 is used to define 206/208 and 207/208 
endpoints in Fig. 1 (filled circles). These yield initial 208/204 
= 31.75. From the isotopic ratios one calculates µ = 8.30 and 
K = 4.0, for the first stage. Applying this method to three other 
terrains resulted in µ ranging from 7.8 to 8.9, and K ranging 
from 4.0 to 4.65. These resuts appear in general accord with 
the prevailing view of a Silicate Earth having µ ~ 9 and K ~ 4.  

A counter view is that a two-stage model for Earth is a 
gross approximation that results in a false image, with invalid 
parameters (1). Also, all models of bulk isotopic composition 
of silicate Earth, plot to the right of a 4.56 Ga geochron, in the 
conventional Pb/Pb diagram, thus indicating enrichment in 
206Pb. That this is erroneous (1), is further indicated in Fig. 2, 
which combines all three daughters of U & Th. For the shown 
correlation, all geochron-models of the same age, define the 
same line irrespective of variations in µ  and/or   K. The 
plotted data are for nine, widely separated terrains [sources of 
data are in (1)]. Primordial Pb was subtracted. The results 
indicate excess radiogenic *(207Pb), even for data plotting 
below the geochron (all are < 4.0 Ga old). Conclusions: The 
prevailing view of  206Pb-enriched �Bulk Earth� is invalid. The  

methodology of  Pb-isotope planetary evolution is inadequate.   
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