Evolution of the Lewisian Complex: Geochronological Data
Analytical Methods
Monazite ICP-MS

Around 200ug of crack- and inclusion-free air-abraded monaaiystals were hand
picked and divided into five roughly equal fractofthe individual fractions were not
weighed) which were repeatedly cleaned in an wtr@sbath in dilute HNO3, then
ultrapure HO. These were then transferred into clean 2 mlligaweakers to which
a few drops of ultrapure 90, was added, and then heated for several hours at
~220°C until dissolved. Dissolution was confirmgdexamining the solutions under
a microscope. Each fraction was then split into taiaghly equal aliquots to one of
which a?®Pb23%U tracer prepared at the University of Oxford wddex and allowed
to equilibrate. Both aliquots were dried down aedissolved in 2% HN©for
analysis. Because of the comparatively high U adlibgenic Pb content expected,
preconcentration was not carried out, and the tisdanonazite was diluted to ~20
ug monazite/ml solution and measured directly oruéPMisma ICP-MS at the
University of Oxford.

For the spiked aliquots, Pb and U were measuréteisame analysis in alternate
static steps with all beams measured on Faradégcomis.?*Hg and®®Hg were also
measured to allow for onlirf@Hg correction. Analyses comprised 15 cycles of
alternating 10s integrations measured on U anddfis s Instrumental mass
fractionation was estimated using bracketing U (QRB) and Pb (SRM983)
standards analysed twice between each sample.tRé imspiked aliquots was
measured in a similar way but using ion counter$¥®b,?°Hg, and®®Hg. Both
mass fractionation and ion counter gain on’tféb were corrected by standard
bracketing. The procedural blank was ~0.5 pg foaRd ~0.06 pg for U.

Natural®®Pb in the spiked aliquots was corrected for udied tPb/*Pb measured

in the unspiked cuts. Likewise the total non-raditg Pb was corrected for using the
unspiked®®Pb/*Pb ratio and an assumed modern day Stacey & Krafh@rs)
composition. The analyses were all radiogenic,iasénsitive to the choice of
209ppPYPh and®’PbF%*Pb ratios for the non-radiogenic component, hemce n
separate blank correction has been made.

The uncertainty in th& Pb°®Pb has been estimated from the reproducibilithef t
unspiked versus the spiked (after correction faranisotopes in the spike)
measurements (the reproducibility of the bracke8RM983 standards gave an
unrealistically small uncertainty of ~180 ppm), p50% uncertainty on the non-
radiogenic Pb correction. Uncertainties onff®b/**U are estimated as 50% of the
total correction (i.e. mass fractionation correcfpus non-radiogenic Pb correction).
The uncertainty associated with the spike calibrats not propagated and is 1.1
permil (95%) on the critica&°U/**Pb ratio.

The data were treated using Isoplot (Ludwig 200®) the decay constants of Steiger
& Jaeger (1977).



Zircon TIMS

Sample preparation, analysis and data reductidomielwell documented procedures
(Parrish 1987; Parrisét al. 1987; Nobleet al. 1993) and has not been notably
modified here. Measurements were carried out 0854 multicollector TIMS
instrument at the NERC Isotope Geology Laboratbi(), Keyworth, UK. Pb and

U were measured on the same filament, mostly irechRaly — Faraday
measurements. Daly gain was determined interngllydak jumping a beam that
could be measured both on the Daly and Faradagatoil Mass fractionation was
corrected using typical fractionation values detaed by measuring standards. U-Pb
ratios were calculated with reference t0®/*°®Pb tracer calibrated to ~1 permil
uncertainty.

Blanks range from 2.1 to 7.1 pg for Pb, and 0.Q.8pg for U and have been
corrected for. Common Pb has been corrected uss§tacey & Kramers (1975)
model, but the analyses contain >99% radiog&fib so this correction is small. The
decay constants of Steiger & Jaeger (1977) were. use

| sotopic data

Isotopic data are summarised in Table 1. Detaith®fanalysed samples are given in
the main text.
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