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Introduction:  Accurate interpretation of terres-

trial crustal and mantle evolution using Nd isotopes 
depends on bulk planetary values of Sm/Nd and 
143Nd/144Nd utilized in the models. Because both Sm 
and Nd are refractory lithofile elements, it is assumed 
that the abundance ratio of these elements in chondritic 
meteorites is similar to the solar system and bulk 
planetary values. High-precision Sm-Nd studies of 
chondrites [1,2] established a set of model parameters 
for the Chondritic Uniform Reservoir (CHUR), uni-
versally used by the geochemical community. 

There are, however, several indications that the 
Sm-Nd systems of chondrites may be more complex 
than they seem. There are hints of heterogeneity, even 
if  minor, of Sm/Nd in chondrites. Internal heterogene-
ity is suggested by Sm/Nd in chondritic phosphates 
[2,3], which are 3-8% lower than in bulk chondrites. 
These relatively low Sm/Nd in phosphates imply oc-
currence of minerals with Sm/Nd higher than the bulk 
chondritic values. 

The use of the Sm-Nd system in chondrites as a 
reference in the studies of planetary evolution is also 
complicated. On the basis of comparison between ter-
restrial early Archean, lunar and chondrite Sm-Nd 
data, it was suggested that the bulk earth and lunar Nd 
isotopic compositions are probably offset from CHUR 
by about one ε-unit [4]. The terrestrial Nd-Hf isotopic 
array is offset from the CHUR value [5-8]. There are 
three possible explanations for the latter offset: 1) the 
existence of a "hidden", petrogenetically inactive res-
ervoir in the terrestrial mantle, 2) chondrites may not 
be representative of the bulk earth in either Lu-Hf or 
Sm-Nd systems or both, or 3) inaccurate decay con-
stant values are used for 176Lu or 147Sm.. The latter two 
possibilities have to be tested, before the existence of 
the “hidden reservoir” could be considered. 

Here we report new Sm-Nd data for ordinary and 
carbonaceous chondrites. The approach adopted here 
differs from the previous studies of Sm-Nd system of 
chondrites in several ways: 1) We have analyzed indi-
vidual components of meteorites: phosphate minerals 
and chondrules, rather than whole rocks. This allows 
us to evaluate the extent of internal fractionation of Sm 
and Nd. 2) Most of the fractions were also dated using 
U-Pb and Rb-Sr isotopes.  This gives us an independ-
ent test of whether the studied phases were formed 
during the early stages of solar system evolution, and 
remained a closed system since then. 3) For the first 
time, we have detected the variations of 142Nd/144Nd in 

chondrites, and determined the initial chondritic 
146Sm/144Sm. 

Results and discussion:  We have studied the 
147Sm-143Nd and 146Sm-142Nd isotopic systems in 14 
phosphate fractions and 20 chondrules from eight or-
dinary chondrites and one carbonaceous chondrite, 
previously dated with Pb-Pb method. 147Sm/144Nd ra-
tios vary between 0.182-0.191 in phosphates, and be-
tween 0.179-0.243 in chondrules. The 147Sm-143Nd 
isochron regression (Fig. 1) through all 34 phosphate 
and chondrule analyses yields a date of 4588 ± 100 Ma 
and is in good agreement with more precise Pb-Pb 
dates of the same chondrites. The initial 143Nd/144Nd 
(normalized to 146Nd/144Nd=0.7219) is 0.50665 ± 
0.00014. The same  analyses define a 146Sm-142Nd 
isochron (Fig. 2) with a slope corresponding to 
146Sm/144Sm = 0.0075 ± 0.0027. Initial 142Nd/144Nd = 
1.14160 ± 0.00011 corresponds to ε142Nd = -2.62 ± 
0.93. Compilation of the published chondritic whole 
rock Sm-Nd analyses yields the median 147Sm/144Nd = 
0.1964 + 0.0003 / - 0.0007, which is our preferred 
CHUR value. Using this value and its error limits, we 
find the present-day CHUR 143Nd/144Nd = 0.512637 + 
0.00009 / - 0.000021 from the chondritic Sm-Nd 
isochron that includes all available data for whole 
rocks, chondrules and phosphates. This value is identi-
cal within error with the currently accepted number. 
An estimate of the bulk earth 147Sm/144Nd = 
0.1941±0.0059 is obtained from intercept of chondritic 
146Sm-142Nd isochron with the terrestrial value of 
142Nd/144Nd. This estimate is independent of measured 
Sm/Nd ratios in chondrites. The same approach was 
applied to published 146Sm-142Nd internal isochrons for 
differentiated meteorites and yielded similar, although 
less precise, values. Our data are completely consistent 
with the currently accepted CHUR parameters and 
substantiate their use as terrestrial reference values. 
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Fig. 1. 147Sm-143Nd isochron plot for chondritic phosphates and chondrules analyzed at the Jack Satterly  
Geochronology Lab, Toronto. 
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Fig. 2. 146Sm-142Nd isochron plot for chondritic phosphates and chondrules analyzed at the Jack Satterly Lab. 

Horizontal dashed line corresponds to ε142Nd=0 (142Nd/144Nd=1.141901). Vertical dashed arrow points to the Sm/ 
Nd value corresponding to ε142Nd=0. 
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