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¥Ar (T 269 years) is a useful tracer for groundwater
dating for timescales on the order of 50-1000 years [1-3].
Underground production by the **K(n,p)*’Ar reaction may, if
not quantifiable, affect the dating results but can also act as a
formation sensitive marker of the origin of noble gases in the
water [4]. In this study, 3 Ar was measured for the first time in
hydrothermal fluids from several basins at Yellowstone
National Park (USA) to investigate their underground
residence times. New sampling techniques were developed in
order to extract sufficient amounts of noble gases for the
determination of *’Ar and radio-Kr isotopes from steam
discharges. Our *Ar results indicate that underground
production exceeds the atmospheric signal by a factor of 3.7-
6.2. A comparison with CO,/*He/*’Ar and other chemical and
isotopic data indicates that the *Ar enrichment correlates with
the proportion of radiogenic noble gas isotopes released by
fluid-rock interaction.
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Isotope systematics of the mantle material is based on the
isotope composition of its magmatic derivatives and for 30
years has been used to improve our understanding of the
Earth's interiors. But the constraints of such approach have
never been discussed while often it produces geochemical
illusions. Indeed, there are xenoliths of the mantle material
depleted both in the main and in rare earth elements but with
such REE distribution that this material can generate the melts
having Eng<<0 and be identified as the EM or even crust
material. Moreover, ~ 40% of tholeiites have such a high
Sm/Nd ratio that they can produce the melts with Eyng>>0.
According to this isotope characteristic they have to be
classified as derivatives of DM while in reality they are the
melts of ocean crust or lower continental crust material. At
last, xenoliths of geochemically closed primitive mantle (PM)
give the evidence that composition of protoplanetary material
did not correspond to the chondrite one and that the modern
Nd isotope composition of PM and of MORB source are
identical. It means that deficiency of Nd relative to Sm in real
PM in comparison with their concentrations in chondrites is
not caused by crust formation and has appeared at the earliest
stage of planet evolution. The same conclusion was obtained
on the basis of data generalization for Sm-Nd systematics of
modern volcanic rocks [1] and as a result of study of coupled
1461479 142143 jsotope systematics of the Earth, Moon and
Mars [2]. Thus, according to the above mentioned
classification of the mantle material as primitive, enriched and
depleted one without specifying the classification attribute is
meaningless.

The study was supported by RFBR 07-05-00527; 08-05-
00861

[1] Caro et al., (2008) Nature 452, 20. [2] Kostitsyn (2004)
Petrology 12, 5, 451-466 (in Russian).



