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Progress on the study of initial value for “'I dating
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Abstract: Background, aim, and scope Since ‘Age’ has been playing an important role in the research on
geoscience, geological dating is one of the fields that have attracted plenty of attentions and works. However,
rare dating methods are available for age range from millions to tens of millions of years and each method has
its applicability and limitation. Exploring and establishing a new geochronometer, especially an absolute dating
method, is of great significance for geoscience research. Radionuclide iodine-129 has a long half-life (15.7 Ma).
This special feature provided a great potential of dating with range of 2 Ma—80 Ma. Since '*I decays
expoentially with time, confirming the '*I/'*'I ratio at the preliminary stage of decay is critical to the establishment
of '’ dating method. Early researches mainly focused on the initial value in marine system, while few studies on
the terrestrial system are available. Interestingly, some recent analytical results coming from experiments on the
pre-nuclear '’ level in the terrestrial environment showed difference. Meanwhile, some speculations are evoked
by these observations and findings. Materials and methods To make a forward step of exploring the initial value

of '”’I on the entire earth surface and of understanding the possible mechanism of iodine isotopes circulation in
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"1 initial value started

the environment, we reviewed most of the relevant literatures in the past decades. Results
from estimations since 1960s. Experimental results in deep sea sediment gave an initial value to be 1.5x10 ",
This value was widely accepted and applied for geological dating with samples formed in marine phase.
Investigations on terrestrial environment including analysis of fluvial sediment, lake sediment, lignite, petrified
wood and loess samples showed variations of the pre-nuclear level, most of the results being higher than that in
the marine system. Illustrations were made for the indetermination and those unreliable results. Our work on the
speciation analysis of '*’I in loess profile presented the pre-nuclear level of "I in Chinese loess deposits which is
still an order of magnitude higher than the initial value in marine. The initial value in the terrestrial environment
is in suspense, but there seems to be possibility of the clue in formation and possible variation of the iodine
isotopes in the environment. Discussion lodine can easily reach to isotopic equilibrium in the marine system,
the main reservoir on the earth surface. However, it might be difficult for the iodine to transport to the terrestrial

s . . 129 127
environment uniformly because of the different sources of I and

I as well as the distance to the sea. These are
all the possible factors that might influence the composition of the isotopes. Based on the knowledge from early
studies and some recent observations, authors speculated that the different sources of I and '*'I, together with
the lack of stable iodine induced by the depletion of marine-source iodine during the transportation of air mass
into the inner land, might be the main cause of the '*’I/''I level difference between marine and terrestrial system.

Conclusions Difference in the initial value of '*

I in marine and terrestrial system might exists while it is still
obscure in the terrestrial environment. Clue in the isotopic difference seems possible to be found in the work on
natural '”’I in Chinese loess. Recommendations and perspectives Our speculation about the cause of the iodine
isotopic difference between marine and terrestrial system remained subjective and arbitrary. The initial value of
"I in the terrestrial environment and the mechanism of the transportation of iodine isotopes on the earth surface
need further study.

Key words: '’I; initial value; geological dating
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Fig.1 Depth distribution of ~1/'I in deep sea sediments (Data adopted from Fehn et al, 1986; Moran et al, 1998)
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Tab.2 The estimated natural ~I/""'T in different environment/medium (Edwards, 1969)

F= CIN it 3K DU
Stratosphere Precipitation Land Seawater Marine sediment
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