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The research presented here summarizes experiments to ~ To convert Hf-W chronometry to an absolute time-scale
test the hypothesis that viruses can undergo fossilization (e.g.requires knowledge of the initial W isotopic composition of
silicification) by using techniques developed during bacterial the bulk solar systeneAWgss). Using this and the present
fossilization experiments[1]. The well-characterized wild type Vvalue [1] constrains the initial Hf isotopic composition or
filamentous phage M13 was chosen as a model to investigate(***Hf/***Hf) 55 Unradiogenic W in iron meteorites [2,3]
the effect of simulated silicification and/or high pressure on indicates {*?Hf/***Hf) ¢ 2(2.1£0.7)x10*, but this has been

nucleic acid integrity and coat protein structure. In addition,
the viability of the M13 to disrupt host growtkgcherichia
coli) after exposure to high Siand excesses of pressure is
discussed. Interesting results include the recovery and
amplification of a 0.2kb target fragment of M13 VIII gene
(major coat protein) despite exposure to high'*Si
concentrations for prolonged timescalesThese results
coupled with field emission gun scanning electron microscopy
(FEG-SEM) and transmission electron microscopy (TEM)
monitoring demonstrate the environmental limits of structural
integrity of this well constrained model and therefore provide
an insight into the limits of nucleic acid or protein-based
detection methods for detection of viruses through the fossil
record.

References

[1] J. Toporski, A. Steele, F. Westall, K. L. Thomas-Keprta,
and D. S. McKay.The Simulated Silicification of
Bacteria-New Clues to the Modes and Timing of Bacterial
Preservation and Implications for the Search for
Extraterrestrial Microfossils.

questioned [4] in support of the view tha¥df/*®Hf) g, ~
1.0x10%[1,5]. We have measuregf®aW for several iron
meteorites using N-TIMS and MC-ICPMS. The spread is
consistent with parent body accretion and differentiation over
millions of years and extends &*2W ~ —4.0 for Tlacotopec
and Arispe. The implied"Hf/*Hf) 5o, is > (1.4£0.2Xx10*

This estimate is easier to reconcile with W isotope data for the
Earth[1,5,6], Moon [7], Mars [8] and Vesta [9].

It is a common misconception that the W isotope
composition of the silicate Earth defines an age of terrestrial
core formation. This is only likely for rapidly formed objects
but even then the duration is unconstrained. In objects like
Earth the protracted time-scales of accretion limit W isotopic
effects [10,11]. The same holds for U-Pb [10]. WatFAW ¢,
= —-4.0 the mean life of accretiorssuming exponentially
decreasing rates is 13 Myrs. The W isotopic data for the Earth
and Moon are consistent with an age for the Giant Impact of
~40 to 45 Myrs, longer than recently proposed [1,5]. Most
estimates of the Pb isotopic composition of the silicate Earth
yield >15 Myrs for the accretionary mean life and > 45 Myrs
for the Giant Impact. The discrepancy might reflect relative
rates of refractory W versus volatile Pb isotopic equilibration
during accretion. The spread in published W isotope data for
martian meteorites also is more readily explained if the
(*B2Hf/18Hf) po i = (1.4+0.2X10* given the low Hf/W of the
martian mantle. The time-scales for accretion and
differentiation still have to be rapid (<1@ears). The W
isotope data for eucrites indicate that the time-scales for the
accretion and differentiation of Vesta are Llgears,
consistent with some other isotopic data.
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