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The meteoritic high abundances of Hg and the variable 
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Hg/ Hg ratio have remained unsolved puzzles in cosmo-
chemistry for almost two decades [1]. In this paper we 
address to the problem of existence of isotopic anomaly in 
Hg in some meteorites and show that these are real and need 
to be explained in terms of the presence of extrasolar 
material in meteorites. 
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Hg and Hg isotopes have been measured by neutron 
activation analysis in samples of stone meteorites and acid 
insoluble residues of iron meteorites (AjtRIMS) - Hg is 

13 -2 -1 extracted from an irradiated (10 n cm s- ) sample by 
stepped heating under vacuum and counted over HPGe 
detector.- We measure the photons of 77.3 keV gamma rays 
plus 77.9 keV x-rays from Hg(197) and of 279.2 keV gamma 
rays from Hg(203). Decay corrections for the two radio 
nuclides have been applied in tabulating the data. The 
abundances of mercury are calculated on the basis of 
Hg(202). Stone meteorites have mercury concentrations 
ranging between 0.07 to 33 ppm. Bulk iron meteorites have 
0.05 to ~34.7 ppm. AIRIMS, having Hg contents ranging from 
0.02 to 680 ppm, clearly show a many-fold enrichment in Hg. 

196 202 While many samples give Hg/ Hg ratios within 10 % of 
normal, in some cases large discrepancies are observed. 
Often in the same residue, both positive and negative devi
ations are found at different temperatures. Some of the 
typical values are given in Table 1. All the results are 
spectrum analysed. A thorough scrutiny of various steps 
involved in the experiments has been carried out to ensure 
that the observed abnormal activity ratios are not due to 
experimental artifacts which might have arisen either 
during irradiation or during the subsequent radiochemical 
purification and counting stages. Several control experi
ments show the variations are not due to (1) modification 
of neutron energy spectrum within a normal packing, (2) 
variation in counting geometry/rate, (3) the presence of 
peaks near any of the gamma lines due to contamination, (4) 
the presence of neutron absorbers like Cd and B in the 
meteorite matrix and (5) a drift in the instrument gain. 
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TABLE 1. Some typical values of Hg isotopic ratios in 
meteoritic samples 

Sample 

IRONS: 

AIRIHS: 

STONES: 

-. 

Bogou 

Canyon-
Diablo 

Campo-
del Cielo 

Sikhote Alii 
45-75 jun, m 

Allende 
Ambapur-
Nagla 

Mass 
(mg) 

1042 

4279 

66 

n 75 

141 
83 

Temp("C) 
ranges 

RT-100 
100-200 
RT-100 
200-300 

RT-100 
100-200 
200-300 
300-400 
200-250 

RT-150 
RT-100 
100-200 
200-300 
400-500 

RT = Boom Temperature, Ratios are re 

ppm 

0.03 
0.07 
0.06 
0.03 

2.35 
5.54 
0.60 
0.56 
11.00 

0.98 
0.08 
1.72 
1.33 
0.10 

lative to 

196., ,202„ 
Hg/ Hg 

1.38(10) 
1.46(12) 
0.73(18) 
1.27(15) 

1.26(5) 
0.93(2) 
1.00(3) 
1.15(4) 
<0.01(2<r) 

0.38(2) 
0.71(6) 
1.02(3) 
1.13(2) 
0.77(5) 

monitor. 

The most convincing evidence against the presence of 
experimental artifacts during neutron irradiation, chemical 
processing and counting comes from the results of our 
re-irradiation experiments [2]. Several samples (isolated 
from meteorites) with known ratios (normal as well as 
anomalous) were packed under identical chemical forms as 
well as with comparable contents of Hg and were reirradiat-
ed in the reactor. In all cases the pattern of the redeter
mined ratio remained as in the previous irradiation. 

Attempts to observe these variations mass-spectrometrically 
have not been successful [3] mainly because the anomalous 
component is highly sporadic and minor in nature. The pre
sence of isotopically anomalous Hg in meteorites puts some 
severe constraints on the formation history of these 
objects.Incomplete melting/mixing of the meteoritic parent 
body and/or incorporation of isotopically different Hg i.e. 
the extrasolar meterial, are the probable explanations. 
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