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Tellurium is one of the promising elements for the study 

of nucleosynthetic isotope anomalies recorded in meteorites. 
Tellurium has eight stable nuclides, of which 120Te is produced 
by the p-process, 122, 123, 124Te by the s-process, and 128, 130Te by 
the r-process. 125Te and 126Te are produced by both the r- and 
s-processes. The isotopic composition of Te is also affected by 
short-lived 126Sn – 126Te decay system (T1/2 ~ 234 kyr) [1]. The 
126Sn is generated only by the r-process, and 126Te excesses in 
meteorites would provide a smoking gun evidence for the 
injection of freshly synthesized nuclides by supernovae into 
the molecular cloud, which presumably triggered the 
formation of the solar system [2]. It has been reported that 
presolar diamonds from Allende (CV3) have large 
nucleosynthetic isotope anomalies of r-process Te isotopes 
[3,4], whereas bulk chondrites, iron meteorites and terrestrial 
samples have a uniform Te isotopic composition [5]. Small 
potential nucleosynthetic Te isotope anomalies in Allende 
CAIs have been reported, however, the possibility of 
analytical artifacts is not excluded [6].  

It is considered that samples which potentially have 
nucleosysthetic anomalies (e.g. presolar grains) contain 
subnanograms of Te. In this study, we developed a precise Te 
isotope measurement technique using subnanograms of Te by 
applying a Negative Thermal Ionization Mass Spectrometry 
(N-TIMS) with secondary electron multiplier. We achieved 
~14‰ for ,120Te/124Te, ~3‰ for ,123, 125 Te/124Te, ~5‰ for 
,126Te/124Te, ~7‰ for ,128Te/124Te, and ~10‰ for ,130Te/124Te 
as the external reproducivility (2S.D.) when 200 pg of Te was 
used. This analytical method will be applied to acid resistant 
fractions of primitive chondrites that are enriched in various 
types of presolar grain in order to identify whether 
nanodiamonds and other presolar phases have Tellurium 
isotopic anomalies. 
 
[1] Oberli et al. (1999) Int. J. Mass. Spectrom. 184, 145-152. 
[2] Cameron et al. (1977) Icarus. 30, 447-461. [3] Richter et 
al. (1998) Nature. 391, 261-263. [4] Maas et al. (2001) 
Meteorit. Planet. Sci. 36, 846-858. [5] Fehr et al. (2005) GCA. 
69, 5099-5112. [6] Fehr et al. (2009) Meteorit. Planet. Sci. 44, 
971-984. 

The Ag, Fe, and Zn isotopic 
compositions of Ag-Au ore deposits in 

Japan 
M. FUKUYAMA1*, D-C. LEE1 AND S-C. YANG2 

1Institute of Earth Sciences, Academia Sinica, Taipei 11529, 
Taiwan(*correspondence: mayuko@earth.sinica.edu.tw) 

2National Taiwan University, Taipei 11677, Taiwan 
 

Recent MC-ICPMS studies have been able to improve the 
analytical precision to resolve sub-per mil differences in Ag 
isotopic compositions. This has led to the discovery of Ag 
isotopic variation in native Ag ore deposits, which have been 
attributed to mass dependent stable isotopic fractionations 
during natural chemical processing [1]. This suggests that Ag 
isotope may be a useful tracer for the studies of the origin and 
chemical evolution of ore deposits. 

We have investigated the Ag isotopic variations for a 
series of Ag-Au ore deposits in Japan in order to better 
constrain the formation and evolution of these ore deposits. 
These include the Au-Ag epithermal vein type deposits, Pb-Zn 
vein type deposits, polymatallic vein type deposits, and 
Kuroko type deposits, while Ag occurs as either native or 
sulfide minerals in these deposits. The $107/109Ag data vary 
from -7.1 to 1.5 relative to the NIST SRM 978a, while both 
the lowest and highest Ag isotopic data were obtained from 
the Kuroko type deposits. These deposits have similar 
geological signature, yet they exhibit the largest Ag isotopic 
variations among the samples included in this study. Most of 
samples include a suite of Ag hosted minerals, however, no 
significant variation of $Ag was found among these minerals. 
Further study is required to understand the causes for Ag 
isotopic variation in these ore deposits. Consequently, we have 
started to measure Zn and Fe isotopes to evaluate the effect of 
other potential factors, e.g., redox condition, pH and 
temperature, to the Ag isotopes in these ore deposits. 
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