
SUPPLEMENTARY DATA FOR: 1 

A Baltic heritage in Scotland: basement terrane transfer during 2 

the Grenvillian orogeny 3 

1. Rock descriptions4 

Loch Fada inlier: intermediate orthogneiss (sample RS-MTZ-18-01; UK National Grid 5 

Reference NC 4388 5509) 6 

The Loch Fada inlier was sampled c. 10 m above the Moine Thrust and hence is highly 7 

deformed. It is characterised by an intense, mm-scale mylonitic banding resulting in 8 

alternation of micaceous and felsic layers. Occasional pink granitic layers a few cm thick 9 

may represent mylonitised granitic veins. In thin section, the sample is strongly-foliated 10 

comprising alternating mafic and felsic bands up to a few millimetres in thickness. The mafic 11 

bands mostly comprise fine-grained (<0.5 mm) chlorite and epidote, with minor quartz, 12 

plagioclase and biotite. The felsic bands are dominated by porphyroclasts of inclusion-rich 13 

plagioclase up to 3 mm across and mosaics of recrystallised quartz, with subordinate chlorite, 14 

white mica and epidote. Accessory minerals include titanite and zircon. 15 

Achininver inlier: felsic orthogneiss (RS-TI-18-05; NC 5725 6477) 16 

A sample of felsic orthogneiss was obtained from immediately below the contact with 17 

structurally overlying Moine metasedimentary rocks. It is fine- to medium-grained and 18 

characterised by a compositional banding developed on a scale of 1–5 cm as a result of 19 

variations in the relative proportions of quartz, plagioclase, K-feldspar and white mica. In 20 

thin section, the sample is a felsic schist, dominated by quartz (<0.5 mm), muscovite (up to 1 21 

mm long) and epidote (<0.3 mm) with minor feldspar. Muscovite defines a strong foliation, 22 

within which quartz shows a shape-preferred orientation. Accessory minerals include (in 23 

abundance order) apatite, titanite, zircon and rutile. 24 

Achininver inlier: intermediate orthogneiss (RS-TI-18-10; NC 5807 6410) 25 

The sample was obtained from the central part of the inlier. It is medium-grained and 26 

characterised by a 2–3 cm wide compositional banding that reflects variations in the relative 27 

proportions of biotite, hornblende, plagioclase feldspar and quartz. In thin section, texturally 28 

early, aligned hornblende laths are variably replaced by grains and elongate aggregates of 29 

biotite. Layers dominated by biotite and hornblende alternate with felsic layers largely 30 
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composed of plagioclase with minor quartz. Accessory minerals include (in abundance order) 31 

pyrite, apatite, titanite, and zircon. 32 

Felsic clast in Moine basal conglomerate (RS-TI-18-07; NC 5740 6477) 33 

A clast of felsic composition was sampled from the Strathan metaconglomerate (Holdsworth 34 

et al. 2001) ~2–3 m above the contact with the Achininver inlier on the south side of 35 

Achininver Bay. The clast measured c. 30 cm in its longest dimension and was c. 2 cm thick.  36 

Felsic clast in Moine basal conglomerate (RS-TI-18-09; NC 5725 6500) 37 

A clast of felsic composition was sampled from the Strathan metaconglomerate ~1 m above 38 

the contact with the Achininver inlier on the north side of Achininver Bay. The clast 39 

measured ~50 cm in its longest dimension and was ~2 cm thick.  40 

In hand specimen, both samples were fine-grained quartz-muscovite-feldspar schists. In thin 41 

section, both clasts comprised mainly (>90%) serrated quartz grains up to 1 mm across with 42 

minor fabric-forming muscovite and feldspar. Thin bands of fine-grained quartz are oriented 43 

parallel to the foliation and record strong grain-size reduction. Accessory minerals include 44 

apatite, zircon and rare rutile. The heavy fraction of RS-TI-18-07 contains (in abundance 45 

order) apatite, zircon, rutile, and monazite. The heavy fraction of RS-TI-18-09 contains (in 46 

abundance order) zircon, apatite, and xenotime. 47 

Loch Shin inlier: mafic orthogneiss (RS-LSI-18-21; NC 5207 1470) 48 

 The sample is a hornblende-garnet-biotite gneiss which is characterised by a coarsely-49 

developed cm-scale banding defined by 1-10 mm scale quartzofeldspathic layers and streaks 50 

that are inferred to be the result of high-grade metamorphism (Fig 3d). In thin section, a crude 51 

foliation is defined by irregular, ragged grains and aggregates of hornblende up to 2-3 mm 52 

size that are variably replaced by biotite and epidote. Plagioclase grains and aggregates up to 53 

5 mm size are strongly sericitised and wrapped by mm-scale bands of recrystallized quartz 54 

that are oriented parallel to the hornblende-rich layers. Accessory phases include (in 55 

abundance order) pyrite, apatite, zircon, titanite, and chalcopyrite. 56 

Loch Shin inlier: felsic sheet (RS-LSI-18-20; NC 5190 1385) 57 

Deformed felsic pegmatites are locally common within the orthogneisses of the inlier. They 58 

are strongly deformed and/or lineated but in some cases it is still possible to demonstrate an 59 

original intrusive origin as their margins cut at a low angle across the gneissic banding in the 60 



host. The sample was obtained from a prominent 2 m thick intrusive sheet. In thin section, the 61 

sample comprises subhedral to anhedral K-feldspar, quartz and plagioclase, up to 1 mm 62 

across, along with rare ragged grains of muscovite. The feldspars are variably altered in their 63 

cores and along grain boundaries. Several grains, in particular of quartz, show a shaped-64 

preferred orientation that defines the foliation. Thin, discontinuous veins up to 1 mm wide are 65 

dominated by quartz (>90%) and oriented subparallel to the foliation. Accessory minerals 66 

include (in abundance order) zircon, apatite, pyrite, rutile, xenotime, and uraninite. 67 

Loch Shin inlier: biotite schist (RS-LSI-18-19; NC 5208 1388) 68 

A thin strip of marble and biotite schist, no more than a few tens of metres thick, occupies the 69 

centre of the inlier (Read & Phemister 1926). The sample is a fine-grained, brown-weathering 70 

biotite schist. In thin section, the sample is a schist dominated by biotite, plagioclase, quartz, 71 

perthitic K-feldspar and Fe–Ti oxides and sulphides. Biotite defines a strong foliation and 72 

contains numerous small inclusions of zircon. The feldspars are variably altered. Accessory 73 

minerals include (in abundance order) apatite, titanite, pyrite, zircon and ruby. 74 

Swordly inlier: intermediate orthogneiss (RS-SI-18-13; NC 7354 6355) 75 

In thin section, the sample is dominated by subequal quantities of biotite, quartz and 76 

plagioclase and lesser amounts of hornblende and garnet, along with minor skeletal Fe–Ti 77 

oxides and more massive sulphides. Biotite defines a weak foliation and occurs as irregular 78 

bands, or is disseminated within, a groundmass dominated by anhedral quartz and plagioclase 79 

with serrated grain boundaries. Green to brown-green hornblende forms irregularly-shaped, 80 

ragged crystals up to 2 mm across. Garnet forms subhedral grains that are up to 1.5 mm in 81 

diameter. Most contain sparse inclusions, although some larger grains contain a higher 82 

proportion of inclusions. Smaller garnet grains occur within large hornblende crystals, but 83 

larger grains show no clear spatial relationship with hornblende. Plagioclase is weakly 84 

sericitised. Accessory minerals include (in abundance order) apatite, zircon, rutile and garnet. 85 

2. Sample preparation and grain imaging 86 

All samples were disaggregated by jaw crushing or electric pulse disaggregation using 87 

SELFRAG to liberate constituent minerals. Heavy mineral fractions were separated using 88 

heavy liquid and magnetic susceptibility techniques. All grains were mounted in 25 mm 89 

diameter epoxy stubs and polished to half-grain thickness to expose their interiors. Mounted 90 

grains were imaged with transmitted and reflected light on an optical microscope and, 91 



subsequently, with a Tescan TIMA, automated quantitative petrological analyser. The TIMA 92 

system is based around a scanning electron microscope with an array of EDX detectors, 93 

which was used to identify zircon and characterize the sample prior to isotopic analysis, and 94 

to produce both phase maps and backscatter electron images. Cathodoluminescence (CL) 95 

imaging of zircon grains was undertaken with a Tescan Mira3 variable pressure field 96 

emission gun scanning electron microscope (VP-FEG-SEM) at the John de Laeter Centre 97 

(JdLC) at Curtin University. Transmitted and reflected light images were used to assess grain 98 

shape and transparency as a means to assess zircon growth and modification processes. BSE 99 

and CL images were used to document internal zonation patterns (e.g. oscillatory, sector) and 100 

identify growth and recrystallization textures as an aid to targeting in situ analysis. CL 101 

images of representative analysed grains together with locations of analytical (laser) spots are 102 

included as Supplementary Figure 1. 103 

3. Split stream zircon U–Pb and Lu–Hf measurement 104 

Zircon U–Pb and Lu–Hf isotopic measurements were collected simultaneously using the laser 105 

ablation split stream system housed in the GeoHistory Facility, JdLC, Curtin University. An 106 

overview of operating conditions is given here but more detail is provided in Gardiner et al. 107 

(2019). An excimer laser (RESOlution LR 193 nm ArF) was used with a laser fluence of 3 J 108 

cm−2 and repetition rate of 10 Hz for ~30 to 35 s of total analysis time and 60 s of background 109 

capture. All analyses were preceded by three cleaning pulses. The sample cell was flushed by 110 

ultrahigh purity He (0.68 L min−1) and N2 (2.8 mL min−1). Analytical spot diameters were 50 111 

μm. U–Pb data were collected on an Agilent 8900 triple quadrupole mass spectrometer with 112 

high purity Ar as the carrier gas (flow rate 0.98 L min−1). Analyses of unknowns were 113 

bracketed with analyses of the primary zircon reference material 91500 (1062.4 ± 0.4 Ma; 114 

Wiedenbeck et al., 1995) to monitor and correct for mass fractionation and instrumental drift. 115 

A range of secondary zircon reference materials spanning Archean to Phanerozoic ages R33 116 

(419.26 ± 0.39 Ma; Black et al., 2004), GJ1 (601.86 ± 0.37 Ma; Horstwood et al., 2016; 117 

Jackson et al., 2004), and OG1 (3465.4 ± 0.6 Ma; Stern et al., 2009) were used to monitor 118 

data accuracy and precision, and were corrected for mass bias and fractionation based on 119 

measured isotopic ratios of the primary reference material. During the analytical sessions, 120 

R33, GJ1 and OG1 yielded weighted mean ages of 419 ± 3 Ma (238U/206Pb; MSWD = 2, n = 121 

15), 605 ± 3 Ma (238U/206Pb; MSWD = 2.2, n = 15), and 3471 ± 7 (207Pb/206Pb; MSWD = 1, n 122 

=11), respectively, all of which are within 2σ of the published age. 123 



Lu–Hf isotopic data were collected from the same analytical volume as U–Pb data on a Nu 124 

Instruments Plasma II MC-ICPMS. Measurements of 172Yb, 173Yb, 175Lu, 176Hf + Yb + Lu, 125 

177Hf, 178Hf, 179Hf and 180Hf were made simultaneously. Mud Tank zircon was used as the 126 

primary reference material for Hf isotope ratios, with a 176Hf/177Hf ratio of 0.282505 ± 127 

0.000044 (Woodhead and Hergt, 2005). 91500 (0.282306 ± 0.000008; Woodhead and Hergt, 128 

2005), FC1 (0.282172 ± 0.000042; Salters and Hart, 1991) and GJ-1 (0.282000 ± 0.000005; 129 

Morel et al., 2008) were used as secondary standards to monitor accuracy of data processing. 130 

During the analytical sessions, secondary standards yielded 176Hf/177Hf weighted average 131 

ratios: 91500 = 0.2823128 ± 0.0000089 (MSWD = 1, n = 13); FC1 = 0.282190 ± 0.000011 132 

(MSWD = 0.41, n = 5), and; GJ-1 = 0.2820158 ± 0.000009 (MSWD = 1.4, n = 12). The 133 

stable 180Hf/177Hf ratio for Mud Tank was 1.88687 ± 0.000035 overlapping with the expected 134 

terrestrial value. 135 

For Loch Fada Inlier sample RS-MTZ-18-01 only, U–Pb and Lu–Hf isotopic data were 136 

acquired in separate laser ablation runs rather than by split streaming. Four the four inlier 137 

samples dated by Friend et al. (2008), Lu–Hf isotopic data were acquired using the analytical 138 

conditions detailed above. For these samples, analytical sites for Lu–Hf did not coincide with 139 

those for U–Pb data acquisition, and εHf(t) values are calculated for the interpreted magmatic 140 

age of the sample rather than for the measured age of individual spots. 141 

4. Results 142 

Results are compiled in Supplementary Tables 1 and 2. U–Pb data are plotted on Tera-143 

Wasserburg Concordia diagrams in Figure 3 of the main paper. Calculated mean ages 144 

discussed below are based on combined 207Pb/206Pb ratios of analyses less than 10% 145 

discordant (based on comparison of 207Pb/206Pb and 206Pb/238U ages) and are quoted at ± 2σ 146 

uncertainty. εHf(t) values for the least discordant analyses, as plotted on Fig 4 of the main 147 

paper, were calculated using 176Lu decay constant 1.865 x 10–11y–1 (Scherer et al. 2001). 148 

Typical 2σ uncertainty on εHf(t) values is ± 0.9 ε units per spot. Model ages were calculated 149 

using CHUR and DM parameters as adopted by Blichert-Toft and Albarède (1997) and 150 

Griffin et al. (2000). Two-stage model ages TDM(2) assume stage 1 176Lu/177Hf of 0.015. 151 

Loch Fada inlier: intermediate orthogneiss RS-MTZ-18-01 152 

The zircons separated from this mylonite were light brown, mostly subhedral grains, typically 153 

100 to 150 μm in length. CL imaging reveals magmatic internal zonation, with some grains 154 



nucleated on older cores with truncated growth zones. Sixty U–Pb analyses were performed 155 

on 60 zircon grains. Most analyses are less than 10% discordant. Three analyses (Group D) 156 

are greater than 10% discordant and may have undergone variable degrees of radiogenic-Pb 157 

loss. The remaining 57 analyses cluster into three age groups (Fig 3). Three core analyses 158 

yield a mean 207Pb/206Pb age of ca. 2935 Ma, interpreted as the age of an inherited 159 

component. Twenty-eight analyses (Group I) yield a weighted mean 207Pb/206Pb age of 2823 160 

± 14 Ma (MSWD = 0.17), interpreted as the age of a magmatic component incorporated into 161 

this sample. Twenty-six analyses (Group Z) yield a weighted mean 207Pb/206Pb age of 2766 ± 162 

14 Ma (MSWD = 0.72), interpreted as the age of a second magmatic component. Twenty-one 163 

of the dated grains were selected for Lu–Hf analysis. The Hf isotopic compositions of both 164 

identified magmatic age groups are similar, with εHf(t) values ranging from –2.1 to +0.1 (Fig 165 

4), corresponding to TDM(2) model ages of 3.41 to 3.30 Ga. 166 

Achininver inlier: felsic orthogneiss RS-TI-18-05  167 

Twenty analyses were performed on 20 zircon grains. CL imaging reveals well-developed 168 

primary magmatic zoning. Some grains contain rounded cores exhibiting oscillatory or 169 

contorted zonation. The data cluster into two groups on Concordia and scatter away from the 170 

younger of these groups into discordant space (Fig 3). Five analyses (Group D) are greater 171 

than 10% discordant and appear to have undergone variable degrees of radiogenic Pb loss. 172 

An additional five analyses (Group P) less than 10% discordant have variable 207Pb/206Pb 173 

ages of 2678–2600 Ma, but may have also lost radiogenic Pb or reflect mixtures with 174 

domains that have lost Pb. Eight analyses (Group I) yield a weighted mean 207Pb/206Pb age of 175 

2736 ± 14 Ma (MSWD = 1.5) interpreted as the magmatic crystallization age. εHf(t) values for 176 

this group range from –2.8 to +3.0 (Fig 4), corresponding to TDM(2) model ages of 3.37 to 3.02 177 

Ga. Two analyses (Group X) with 207Pb/206Pb ages (1σ) of 2883 ± 11 Ma and 2838 ± 14 Ma 178 

are interpreted as xenocrystic components. εHf(t) values for these are +2.8 and –7.0, 179 

respectively. The latter has a TDM(2) model age of 3.64 Ga. 180 

Achininver inlier: intermediate orthogneiss RS-TI-18-10 181 

Only a very small zircon fraction was recovered from this sample. Six analyses were 182 

performed on six zircon grains (Fig 3), most of which exhibit normal discordance. Three 183 

analyses (Group D) are greater than 10% discordant and may have undergone variable 184 

degrees of radiogenic-Pb loss. A further three analyses (Group P) are less than 10% 185 



discordant but have variable 207Pb/206Pb ages of 2714–2576 Ma. These three analyses may 186 

have lost radiogenic Pb relatively early or reflect mixtures of domains of different age that 187 

have lost Pb. The most concordant analysis in this group, with a 207Pb/206Pb age (1σ) of 2687 188 

± 14 Ma, gives our best estimate of the minimum crystallization age for the precursor igneous 189 

rock. εHf(t) for this spot is –0.2 (TDM(2) 3.21 Ga). The discordant points form a trend of 190 

increasingly negative εHf(t) values with lowering 207Pb/206Pb age (Fig 4). 191 

Felsic clast in Moine basal conglomerate RS-TI-18-07 192 

Twenty analyses were performed on 20 zircon grains. The zircon grains reveal both 193 

oscillatory and homogeneous textures under CL; no clear overgrowths are visible. The data 194 

cluster into one dominant group on Concordia with additional scatter of analyses into 195 

discordant space, showing evidence of older ages with greater radiogenic Pb loss (Fig 3). 196 

Three analyses (Group D) are greater than 10% discordant and appear to have undergone 197 

variable degrees of radiogenic Pb loss. Three further analyses (Group P) less than 10% 198 

discordant have variable 207Pb/206Pb ages of 2666–2657 Ma, but may have also lost 199 

radiogenic Pb or reflect mixtures with domains that have lost Pb. Thirteen analyses yield a 200 

weighted mean 207Pb/206Pb age of 2701 ± 16 Ma (MSWD = 2.5), interpreted as the magmatic 201 

crystallization age. εHf(t) values for this group range from –0.7 to +1.7 (Fig 4), corresponding 202 

to TDM(2) model ages of 3.22 to 2.93 Ga. One analysis, with an error ellipse that is 6.4% 203 

discordant at two sigma limits, yields a 207Pb/206Pb age (1σ) of 2851 ± 10 Ma that we 204 

interpret as a minimum age of a xenocrystic component. εHf(t) for this spot is +0.3 (TDM(2) 205 

3.28 Ga). 206 

Felsic clast in Moine basal conglomerate RS-TI-18-09 207 

Thirty analyses were performed on 30 zircon grains. Zircons isolated from this sample are 208 

dominantly rounded, colourless to light brown, and stubby. CL images reveal grains with 209 

variable emission, but which generally display idiomorphic zoning. All have rounded 210 

terminations and some have spherical grain shapes. The data spread along Concordia with all 211 

analyses within 10% discordance thresholds (Fig 3). Ten analyses (Group I) of oscillatory 212 

zoned zircon yield a weighted mean 207Pb/206Pb age of 2725 ± 14 Ma (MSWD = 2.5), 213 

interpreted as the magmatic crystallization age. With one exception, εHf(t) values for this 214 

group range from –3.8 to +0.7 (Fig 4), corresponding to TDM(2) model ages of 3.43 to 3.16 Ga. 215 

The exception has εHf(t) –6.5 (TDM(2) 3.63 Ga) suggesting an older provenance. Two core 216 



analyses (Group X) yield a weighted mean 207Pb/206Pb age of 3541 ± 15 Ma (MSWD = 217 

0.0064), interpreted as the age of a xenocrystic component. The mean εHf(t) value for these 218 

two is –2.9 (Fig 4), corresponding to a mean TDM(2) model age of c. 4.01 Ga. Eighteen 219 

analyses (Group P) with 207Pb/206Pb ages between 3398 and 2658 Ma, are either sited on 220 

zircon with mottled zoning or are mixtures between different textural components. These 221 

analyses are interpreted to reflect mixed analyses or the effects of radiogenic Pb loss. Their 222 

Hf compositions form a Pb loss trend beginning at Group X, with increasingly negative εHf(t) 223 

with lower 207Pb/206Pb age (Fig 4). 224 

Loch Shin inlier: mafic orthogneiss RS-LSI-18-21 225 

CL images reveal zircon grains with variable emission and texture, including oscillatory-226 

zoned grains and homogeneous crystals. Some grains have brightly luminescent overgrowths, 227 

but these have widths that are below the spatial resolution of the laser. Twenty-three analyses 228 

were performed on 23 zircon grains. The data scatter along Concordia and also trend into 229 

discordant space (Fig 3). Six analyses (Group D) are greater than 10% discordant and may 230 

have undergone variable degrees of radiogenic Pb loss. Thirteen analyses (Group I) cluster on 231 

Concordia and yield a weighted mean 207Pb/206Pb age of 1772 ± 39 Ma (MSWD = 1.3), 232 

interpreted as the age of magmatic crystallization. With one exception, εHf(t) values for this 233 

group range from –17.5 to –11.8 (Fig 4), corresponding to TDM(2) model ages of 3.51 to 3.26 234 

Ga. The exception has εHf(t) –3.5 (TDM(2) 2.64 Ga). Two analyses (Group X) yield a weighted 235 

mean 207Pb/206Pb age of 2545 ± 36 Ma (MSWD = 0.01), interpreted as the age of an inherited 236 

component. The mean εHf(t) value for these two is –4.4 (Fig 4), corresponding to a mean 237 

TDM(2) model age of c. 3.35 Ga. Two analyses scatter between Groups X and I with 238 

207Pb/206Pb ages of 2451–2345 Ma. They are interpreted to have either lost radiogenic-Pb or 239 

reflect a physical mixture between different age components. 240 

Loch Shin inlier: felsic sheet RS-LSI-18-20 241 

CL images reveal zircon grains with variable emission, but also generally display 242 

idiomorphic zoning. Fading of zoning, and the lobate margins between domains within the 243 

same crystal, may indicate magmatic resorption. Many grains have a low-CL response 244 

overgrowths and a very thin mantle of high CL response is ubiquitous. Twenty-three analyses 245 

were performed on 23 zircon grains. The data show a tendency towards normal discordance 246 

from one discrete age group (Fig 3). Four analyses (Group D) are greater than 10% 247 



discordant and may have undergone variable degrees of radiogenic Pb loss. Nineteen 248 

analyses (Group I) cluster on Concordia and yield a weighted mean 207Pb/206Pb age of 1711 ± 249 

19 Ma (MSWD = 0.74), interpreted as the age of magmatic crystallization. εHf(t) values for 250 

this group range from –1.0 to +4.3 (Fig 4), corresponding to TDM(2) model ages of 2.40 to 2.17 251 

Ga. 252 

Loch Shin inlier: biotite schist RS-LSI-18-19 253 

Only a small zircon fraction was recovered from this sample. In CL images, the grains 254 

display a variety of internal textures including concentric growth zoning, homogeneous 255 

domains and transgressive resorption fronts. Most grains have very thin rims with low CL 256 

response. Ten analyses were performed on 10 zircon grains. The data show a tendency 257 

towards normal discordance from two discrete age groups (Fig 3). Four analyses (Group D) 258 

are greater than 10% discordant and may have undergone variable degrees of radiogenic Pb 259 

loss. Three analyses (Group Y) cluster on Concordia at a weighted mean 207Pb/206Pb age of 260 

1802 ± 51 Ma (MSWD = 0.89). εHf(t) values for this group range from –2.1 to +5.9 (Fig 4), 261 

corresponding to TDM(2) model ages of 2.62 to 2.15 Ga. A regression line fitted through seven 262 

analyses (Groups Y and DY) defines an upper intercept of 1846 ± 56 Ma, consistent with the 263 

above mean age, with an imprecise Neoproterozoic lower intercept (MSWD = 1.9). The 264 

upper intercept age is interpreted as the best estimate of the magmatic crystallization age of a 265 

detrital component incorporated into this rock, and hence a maximum age for deposition. A 266 

separate regression line through three analyses (Groups S and DS) with older 207Pb/206Pb 267 

ages, intercepts Concordia at 2485 ± 88 Ma, interpreted as the age of an older detrital 268 

component in the schist, with an imprecise recent lower intercept (MSWD = 0.024). εHf(t) 269 

values for this group range from –6.4 to –4.1 (Fig 4), corresponding to TDM(2) model ages of 270 

3.40 to 3.18 Ga.  271 

Swordly inlier: intermediate orthogneiss RS-SI-18-13 272 

In CL images, some zircon grains display concentric growth zoning which is truncated at 273 

grain edges. All grains have rims of high CL response and some have distinct high CL 274 

response cores. Most grains are rounded due to overgrowths. Nineteen analyses were 275 

performed on 19 zircon grains. The data spread along Concordia (Fig 3). Thirteen analyses 276 

are outside the 10% discordance limit. The remaining six analyses (Group P) yield 277 

207Pb/206Pb ages that range from 1655 to 960 Ma, with a significant age component at 1008 ± 278 



68 Ma (MSWD = 0.55) defined by three grains. A correlation between higher U content and 279 

younger 207Pb/206Pb ages is consistent with the range of concordant dates reflecting 280 

radiogenic Pb loss from a c. 1655 Ma component during a c. 1008 Ma metamorphic 281 

overprint, or the physical mixture during ablation of these two age components. εHf(t) values 282 

for Group P range from –3.9 to +3.5, with those analyses with youngest 207Pb/206Pb ages 283 

having the most negative εHf(t) values (Fig 4), again consistent with a Pb loss trend. TDM(2) 284 

model ages for this group range from 2.15 to 1.79 Ga. 285 

Ribigill, Borgie, Farr and Glenelg–Attadale Inliers 286 

The results of Hf isotope analyses of these previously dated samples (Friend et al. 2008) are 287 

included in Supplementary Table 2. εHf(t) values are calculated for the interpreted mean 288 

magmatic age of each inlier sample, namely c. 2760 Ma (sample S99/2 Ribigill); c. 2905 Ma 289 

(sample S99/1 Farr); c. 2880 Ma (sample S96-12 Borgie); c. 2677 Ma (sample S96-41 290 

Glenelg–Attadale, Western Unit). Similar ranges in εHf(t) were measured for each. For S99/2 291 

Ribigill, εHf(t) ranges from –0.4 to +0.8 (Fig 4), corresponding to TDM(2) model ages of 3.25 to 292 

3.17 Ga. For S99/1 Farr, εHf(t) ranges from –1.6 to +2.1, corresponding to TDM(2) of 3.44 to 293 

3.20 Ga. For S96/12 Borgie, εHf(t) ranges from +1.1 to +2.8, corresponding to TDM(2) of 3.25 294 

to 3.14 Ga. For S96/41 Glenelg–Attadale, εHf(t) ranges from –2.6 to +2.3, corresponding to 295 

TDM(2) of 3.33 to 3.02 Ga.  296 
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