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SUPPLEMENTARY INFORMATION
Analytical techniques
Bulk-rock geochemistry

Samples were crushed to a fine powder using a jaw crusher and tungsten swing mill at the Department
of Earth Sciences, Stellenbosch University, South Africa. Whole-rock compositions were determined
at Acme Analytical Laboratories in Vancouver, Canada, following a Lithium metaborate/tetraborate
fusion and dilute nitric digestion on 0.2g of powdered rock. Major oxide abundances were determined
by Inductively Coupled Plasma (ICP)-emission spectrometry. Loss on ignition (LOI) is by weight
difference after ignition at 1000°C. For each element analyzed, the reproducibility of replicate
analyses and the deviation from the certified values of the secondary standards are less than 5%
relative.

Mineral chemistry

Major element mineral compositions were analyzed using a Leo® 1430VP Scanning Electron
Microscope at the Department of Earth Sciences, Stellenbosch University, South Africa. Textures
were studied in backscattered electron (BSE) mode and mineral compositions quantified by EDX
(Energy Dispersive X-ray) analysis using an Oxford Instruments ® 133 KeV ED X-ray detector and
Oxford INCA software. Beam conditions during the quantitative analyses were 20 KV accelerating
voltage and 1.5 nA probe current, with a working distance of 13mm and a specimen beam current of
—4.0 nA. X-ray counts were typically ~7000 cps, and the counting time was 50s live-time. Analyses
were quantified using natural mineral standards, and mineral chemical compositions were recalculated
to mineral stoichiometries to obtain resultant mineral structural formulae. Comparisons between
measured and accepted compositions of control standards within this laboratory, as a reflection of the
accuracy of the analytical technique, have been published by Diener et al. (2005) and Moyen et al.
(2006).

Zircon and monazite trace element compositions were analyzed via laser ablation-inductively-
coupled-mass spectrometry (LA-ICP-MS) using an Agilent 7500ce quadrupole ICP-MS coupled to a
213 nm New Wave laser at the Department of Earth Sciences, Stellenbosch University, South Africa.
Ablations occurred in a He carrier gas, and the resulting aerosol was mixed with Ar prior to
introduction into the ICP-MS via a signal-smoothing manifold. Zircon and monazite analyses were
performed on mineral separates mounted in epoxy. Zircon was ablated using a 20um diameter spot
size at a fluence of ~7.8 J/cm? and a repetition rate of 5Hz. Monazite was ablated using a 12um
diameter spot size at a fluence of ~4.0-4.5 J/cm? and a repetition rate of 4Hz. Data was acquired in
time resolved mode which allowed potential contamination from mineral inclusions or fractures to be
identified and excluded from the analysis. NIST-612 glass (Pearce et al., 1997) was used as the
external standard and stoichiometric SiO;, (zircon), and CeO, (monazite) contents were used as
internal standards. Accuracy and reproducibility of multiple analyses was established from the
analysis of the secondary standards BHVO 2G and BCR-2G (USGS natural basaltic glass standards).
Results were better than 5% relative for most elements. Data was processed using the Glitter software
package (Van Achterbergh et al., 2001) and absolute values in ppm, as well as chondrite-normalized
trace element values, are reported (Taylor and McLennan, 1985).



LA-ICP-MS U-Pb geochronology

Mineral separates were extracted from 2-5kg rock samples using a panning table, a Frantz isodynamic
separator and heavy liquids at the Dept of Earth Sciences Stellenbosch University. Zircon and
monazite concentrates were subsequently handpicked, mounted in epoxy, and polished to half their
thickness. Transmitted and reflected light microphotography, and SEM (scanning electron
microscope; LEO 1450VP) cathodoluminescence (CL; zircon) and back-scattered electron (BSE;
monazite) imaging were used to investigate internal structures. Zircon and monazite U-Pb dating was
performed using the Stellenbosch University LA-ICP-MS (see above). A small volume sample cell
was employed (Horstwood et al., 2003). Integration times for U/Pb age determinations were 15 ms for
208ppy 40 ms for ?’Ph, and 10 ms for 2°Si (zircon only), **°Ce (monazite only), 2®Pb, ?**Pb, ?*Th and
288, The respective isotopic ratios were displayed in time-resolved mode. The first 5-10s of each
analysis was discarded, and from the remainder of each analysis the integration window was chosen
so as to maximize its concordance (Jackson et al., 2004). The data were not corrected for common Pb
because of an interference of ***Hg on **Pb. Instead, ?>*Pb was measured so as to exclude analyses
with abnormal concentrations of common Pb. Initial data reduction was performed by the Glitter
software package (Van Achterbergh et al., 2001) to calculate the relevant isotopic ratios (*°’Pb/*°Pb,
208ppy/205pp 208pp232Th  200ph28y and 2'Pb/~°U). **U was calculated from U counts via the
natural abundance ratio 2°U = 2*®U/137.88 (Jackson et al., 2004). Errors propagated by the software
assume a 1% uncertainty on the age of the standard. The 1% uncertainty in the standard is propagated
in quadrature into the uncertainty on each spot age. The U-Pb data were plotted on Concordia
diagrams via the software Isoplot (Ludwig, 2000). For detailed information on the long-term
reproducibility of U/Pb ages of zircon secondary standards using the Stellenbosch LA-ICP-MS, the
reader is referred to Lana et al. (2011).

Zircon analyses were performed using a 30 pm diameter spot size at a fluence of ~10 J/cm?® and a
repetition rate of 10Hz. Instrumental drift was corrected against the primary zircon standard GJ-1
(weighted mean 2*’Pb/*®Pb age = 609 + 0.4 Ma, Jackson et al., 2004) using linear interpolative fits.
Ablation depth-dependent elemental fractionation was corrected for by tying the integration window
for the unknown zircon to the identical integration window of the standard (Jackson et al., 2004).
Calibrations were based on 8 analyses of unknowns bracketed between 2 analyses of the primary
standard (GJ-1), 2 analyses of a secondary standard (Plesovice, weighted mean TIMS “®°Pb/?*®U age =
337 £ 0.37 Ma, Slama et al., 2008), and a trace element standard NIST-612 glass (Pearce et al., 1997).
Uncertainties reported for individual analyses (ratios and ages) are at the 1o level (Supplementary
Table DR1). Calculated weighted mean or Concordia ages are reported at the 95% confidence level
(Table 2, Fig. 8 & 9). Samples and standards were analyzed over multiple analytical sessions. Over
the duration of this study the weighted mean *°’Pb/*®Pb age for the GJ-1 primary standard varied
between 608 + 11 Ma [n = 25, 95% c.l., MSWD = 0.27] and 609 + 9 Ma [n =12, 95% c.l., MSWD =
0.41], while the weighted mean *®Pb/*®U age of the secondary standard Plesovige zircon varied
between 337.6 £ 1.8 Ma [n = 18, 95% c.l., MSWD = 0.46] and 346.2 + 2.5 Ma [n = 7, 95% c.l.,
MSWD = 0.54] (Supplementary Table DR3).

Monazite analyses were performed using a 20 pm diameter spot size at a fluence of ~ 2.5-3.9 J/cm?
and a repetition rate of 4Hz. Instrumental drift was corrected against the primary Thompson Mine
monazite standard (ID-TIMS weighted mean 2°’Pb/*°°Pb age = 1766 Ma , Williams et al., 1996) using
linear interpolative fits. Ablation depth-dependent elemental fractionation was corrected, as for zircon
(Jackson et al., 2004). Calibrations were based on 8-10 analyses of unknowns bracketed between 2
analyses of the primary Thompson Mine monazite standard, one to two secondary monazite standards



(RGL4B, SHRIMP weighted mean 2°’Pb/*®Pb age = 1566 + 3 Ma, Rubatto et al., 2001; monazite
44069, ID-TIMS weighted mean *®Pb/?8U age = 425 + 0.4 Ma, Aleinikoff et al., 2006), as well as a
trace element standard NIST-612 glass (Pearce et al., 1997). Uncertainties reported for individual
analyses (ratios and ages) are at the 1o level (Supplementary Table DR2). Calculated weighted mean
ages are reported at the 95% confidence level (Table 2, Fig. 8 & 9). Samples and standards were
analyzed over multiple analytical sessions. Over the duration of this study the weighted mean
207pp2%pp age for the Thompson Mine primary standard varied between 1758 + 8 Ma [n = 19, 95%
c.l., MSWD = 0.42] and 1767 = 9 Ma [n = 18, 95% c.l., MSWD = 0.13]; and the weighted mean
207pp2%ph age of the secondary monazite standard RGL4B varied between 1532 + 24 Ma [n = 7, 95%
c.l.,, MSWD =1.2] and 1568 + 17 Ma [n = 7, 95% c.l., MSWD = 0.17] (Supplementary Table DR4).

Monazite geochronology via LA-ICP-MS or ionprobe may potentially be subject to matrix effects
related to its highly variable REE (and hence Th) content, and potentially additionally due to grain
orientation (Stern and Berman, 2000; Kohn, 2009; Fletcher et al., 2010). Matrix effects related to
composition and grain orientation for LA-ICP-MS geochronology appear to be greater for the Th/Pb
than the U/Pb system (Kohn, 2009) and, in the latter case, should affect *’Pb/**U and *°Pb/?*®U ages
but not 2°’Pb/*®Pb ages. In this study we used the 1766 Ma Thompson Mine monazite (Williams et
al., 1996) as the primary age standard. However, its Th content is highly variable (Th = 7-19 wt%; e.g.
Buick et al., 2011), and in general significantly higher than that of monazite from the samples in this
study (e.g. for the Luboya and Kubuta migmatites, monazite Th content varied between 1.0-8.3 wit%).
In order to test for the significance of matrix-related effects, in each analytical session we analyzed a
secondary standard of variable but more comparable Th content to the unknowns, RGL4B ( SHRIMP
207pp2%pp age = 1566 + 3 Ma, Rubatto et al., 2001). The weighted mean 2°’Pb/?*®Pb age of RGL4B in
the LA-ICP-MS sessions was always within error of its SHRIMP age (Supplementary Table DR4). In
addition, we analyzed the much lower Th USGS monazite standard 44609 (Th = 1.3-5.0 wt%;
Aleinikoff et al., 2006; Buick et al., 2011), in addition to Thompson Mine monazite and RGL4B for a
couple of the samples. In these cases we calculated the age of the monazite first using Thompson
Mine and then USGS monazite 44609 as the primary age standard. Use of the Palaeozoic USGS
monazite standard 44609 resulted in calculation of weighted mean *°’Pb/*®Pb ages of the unknowns
that were identical within error to those calculated via Thompson Mine monazite as the standard
(Supplementary Table DR5). The weighted mean %°’Pb/?®®Pb age of Thompson Mine, calculated using
the USGS monazite as the standard, was within error of its accepted age; however the data were
slightly reversely discordant. Because the preferred age determinations for Mesoproterozoic and older
monazite depend primarily on weighted mean *°’Pb/*®Pb ages the use of variable but high-Th
Thompson Mine as the primary age standard had no discernable effect on the calculated weighted
mean 2°’Pb/?°°Pb ages for lower-Th monazite from the study area.

Mineral equilibria modeling

Pseudosection modeling was undertaken using the software program Thermocalc 3.30 (Powell and
Holland, 1988) and the internally consistent dataset of Holland and Powell (1998, and subsequent
upgrades), in the chemical system Na,O-CaO-K,0-FeO-MgO-Al,03-SiO,-H,0-TiO,-0,
(NCKFMASHTO). Qtz was typically treated as a saturated phase and the ferric iron content of the
rock was estimated at ~5% of total iron. Modeling began by calculating T-X420 sections at a range of
set pressure conditions, with the aim of investigating the dependence of the given mineral equilibria
on bulk-rock H,O content. These were used to constrain the maximum bulk-H,O contents to values
consistent with the formation of the observed peak metamorphic assemblage in the rocks (see Taylor
et al., 2010). For the two compositions modeled, the chosen bulk-H,O contents were insensitive to



changes in pressure in the range 5-8 kbar. This approach differs slightly from the convention of
assuming the lowest possible bulk-H,O content to fully hydrate the assemblage below the wet solidus
(White et al., 2001). Given that the samples chosen for modeling contain a high proportion of
peritectic mineral phases (20-40%) and limited in situ crystallized leucosome, it was assumed that the
preservation of the dry, restitic granulite-facies assemblages was largely a consequence of melt loss
(White and Powell, 2002).

Detailed U-Pb geochronology interpretation
Luboya and Kubuta metasedimentary rocks

Sample Kub23

Zircon - This metagraywacke yielded 50-400 um, subrounded to oval shaped zircons. The grains
display complex internal zoning, as indicated via cathodoluminescence (CL) imaging. CL-bright,
euhedral, oscillatory zoned cores are enveloped and truncated by two distinct rim generations; an
inner structureless domain of intermediate CL response around the cores and an outer, more uniform,
CL-dark-grey overgrowth (Fig. 7a,b). Twenty-four spot analyses of the cores show that they have
variable, moderate to high Th/U (Th/U = 1.14-0.29) (Table DR1). All twenty-four analyses have
207pp/2%ph equal within analytical error, are 100-95% concordant and yield a weighted mean
207pp/2%ph age of 3514 + 12 Ma [95 % c.l., MSWD = 0.14] (Table DR1, Fig. 8a). In contrast, ten spot
analyses of the inner, and twelve spot analyses of the outer overgrowths (Fig. 7a,b) show that both
rims are characterized by low Th/U ratios (inner rim Th/U = 0.13-0.01; outer rim Th/U = 0.07-0.01)
(Table DR1). All ten analyses of the inner overgrowths with a brighter CL response have %’Pb/?®®ph
equal within analytical error, are 100-96% concordant and yield a weighted mean **’Pb/?°®Pb age of
3222 £ 19 Ma [95% c.l., MSWD = 0.05] (Table DR1, Fig. 8a). The twelve analyses of the outer rims
are more variably concordant (100-83% ). However, all have 2°’Pb/*®Pb within analytical error, and
yield a weighted mean %’Pb/?°®Pb age of 3098 + 18 Ma [95% c.l., MSWD = 0.06]. The relationship
between the CL zoning in the zircons and the Th/U ratios of the various CL domains lead us to
interpret the cores to be of magmatic, detrital origin and both rim generations to be of metamorphic
origin (e.g. Corfu et al., 2003; Williams and Claesson, 1987).

Monazite — Kub23 yielded 80-200 um, amoeboid shaped, subrounded to slightly elongate monazite
grains. Back-scattered electron (BSE) imaging shows that they are either internally unzoned, or
display patchy zonation patterns where darker BSE domains typically occur around the edges of the
grains, and lighter domains are concentrated in the centre of the grains (Fig. 7f). Spot analyses of both
unzoned and zoned grains define three distinct, concordant- to near-concordant age populations (Table
DR2; Fig. 8b). Nineteen analyses of unzoned monazite and brighter BSE domains in the center of the
grains have highly variable Th/U (21.7-2.8). However, all have “’Pb/*®®Pb equal within analytical
error, are 100-98% concordant and yield a weighted mean ?°’Pb/*®®Pb age of 3228.6 + 7.5 Ma [95%
c.l., MSWD = 0.24]. Ten analyses of unzoned grains or irregular, BSE-bright domains in the grains
have Th/U = 16.4-8.2, have “’Pb/*®®Pb equal within analytical error, are 100-96% concordant and
yield a weighted mean °’Pb/*°°Pb age of 3160 + 11 Ma [95% c.l., MSWD = 0.12]. Fifteen analyses of
unzoned grains or darker BSE domains along the edges of the grains have Th/U = 17.9-11.7,
207pp/2%ph equal within analytical error, are 103-95% concordant and yield a weighted mean
207pp2%ph age of 3080 + 8.9 Ma [95% c.l., MSWD = 0.92]. The inferred *°’Pb/?°®Pb age of the oldest
and youngest monazite age populations from this sample are therefore identical within error to
corresponding metamorphic zircon rim ages from the same sample. In addition to dating monazite
grain separates, we dated in situ monazite inclusions in garnet using polished rock chips mounted in
epoxy, so as to provide better constraints on the age of garnet growth in these samples. Six out of



eight spot analyses of in situ monazite inclusions have 2°’Pb/*®Pb equal within analytical error, are
100-96% concordant and yield a weighted mean *°’Pb/?®Pb age of 3216 + 19 Ma [95% c.l., MSWD =
0.52] (Table DR2). The remaining two analyses obtained from a single grain inclusion are 100%
concordant and give 2’Pb/*®Pb spot ages of 3083 + 25 Ma and 3072 + 22 Ma (Table DR2).
Therefore, the ages of in situ monazite inclusions in garnet are identical within error to the oldest and
youngest monazite ages obtained from dating grain separates from this sample. There was no
systematic correlation between the position of the monazite inclusion in the garnet and its age.

Sample Kub17

Zircon — This metapelite contains 50-400 um, prismatic, subhedral to subrounded zircon grains with
weakly developed apical terminations. CL imaging reveals that the zircons are complexly zoned, with
CL-light-grey to -dark, euhedral, oscillatory zoned cores truncated by bright, structureless
overgrowths around the cores (Fig. 7c & d). Twenty-seven spot analyses of the oscillatory-zoned
cores have variable Th/U (0.80-0.26) (Table DR1). All have the same *’Pb/*®Pb within analytical
uncertainty, are 101-95% concordant and yield a weighted mean 2°’Pb/*°°Pb age of 3320.2 + 7.3 Ma
[95% c.l., MSWD = 0.61] (Table DR1). A subset of the fourteen most concordant analyses produce a
Concordia age of 3332.9 =+ 7.6 Ma [95% c.l., MSWD = 1.00] (Fig. 8c). Thirty-three analyses of the
structureless rim overgrowths on the cores were obtained. Of these, fourteen analyses have 2°’Pb/?*°Pb
equal within analytical error, are 99-88% concordant and were combined to form a population. The
remaining nineteen analyses gave apparent “°’Pb/?°®Ph spot ages ranging between 3150 + 47 Ma and
2878 + 29 Ma; however they are highly discordant and it is not apparent whether they lie on a
Discordia segment related to the other analyses, hence they were not included in the age calculations.
The fourteen 99-88% concordant analyses of the rims have Th/U = 0.03-0.00, and yield a weighted
mean 2°’Pb/*°°Pb age of 3092 + 12 Ma [95% c.l., MSWD = 0.64] (Table DR1; Fig. 8c). Based on the
CL zoning and Th/U content of the core and rim domains, we interpret the cores to be magmatic in
origin and hence detrital, and the rims to be of metamorphic origin.

Monazite — Kub17 contains abundant 80-200 um, rounded, oval to subhedral, elongate grains of
monazite. They are characterized by weak, patchy zonation in BSE (Fig. 7g). This typically involves a
brighter core domain truncated by darker domains along the edges of the grains, but locally this
relationship is reversed. As in the metagraywacke sample Kub23, spot analyses of the various BSE
domains define three distinct, concordant age populations (Table DR2, Fig. 8d). The relationship
between the BSE domains and 2°’Pb/?°°Pb age is not consistent, however there appears to be a general
tendency for the BSE bright core domains to be older than the BSE intermediate to darker rims.
Twenty-nine analyses from predominantly brighter core domains all have 2’Pb/*®Pb equal within
analytical error, are 100-99% concordant, have Th/U = 28.6-17.1 and yield a weighted mean
207pp/2%ph age of 3213.8 + 6.0 Ma [95% c.l., MSWD = 0.24]. This appears to be the dominant
monazite age population from this sample. Five analyses of intermediate to darker monazite domains
all have ?’Pb/?®®Ph equal within analytical error, are 100-99% concordant, have Th/U = 28.0-15.6 and
yield a weighted mean 2°’Pb/?°°Pb age of 3161 + 15 Ma [95% c.l., MSWD = 0.05]. Five analyses of
darker domains concentrated along the edges of the grains all have ?’Pb/*®Pb equal within analytical
error, are concordant, have a narrow range of Th/U (23.1-19.3) and yield a weighted mean *°’Pb/*®Pb
age of 3087 + 15 Ma [MSWD = 0.46]. The inferred *’Pb/*®Pb age of the oldest and youngest
monazite age populations are therefore identical within error to corresponding metamorphic zircon
rim ages from this sample, as well as sample Kub23. In addition, the three monazite age populations
from this sample are identical within error to the three monazite age populations from Kub23.

Sample Kub8



Monazite — This metagraywacke contains 40-180 um, rounded, oval to teardrop-shaped monazite
grains. In BSE images the grains are largely unzoned, with rare brighter, patchy domains in their cores
(Fig. 7h). Twenty-two analyses of unzoned monazite have a wide range of Th/U (49.3-5.4), are 101-
99% concordant, and have the same °’Pb/?°°Pb within analytical error. They are therefore interpreted
to form a single age population, with a weighted mean “°’Pb/?®Pb age of 3091.3 + 7.1 Ma [95% c.I.,
MSWD = 0.87] (Table DR2; Fig. 8e). The age of this population is equal within error to the youngest
monazite from samples Kub23 and Kubl7. One additional grain analyzed gave a concordant
207pp2%ph spot age of 3332 + 17 Ma, and one bright core domain in another grain gave a concordant
207pp/2%ph spot age of 3223 + 19 Ma. As in sample Kub23, we dated in situ monazite inclusions in
garnet in order to constrain the age of garnet growth in this sample. Seven spot analyses of monazite,
included in the poikiloblastic core domains of the garnet and up to 100 pum from the rim, all have
207pp/2%ph equal within analytical error, are 101-97% concordant and yield a weighted mean
207pp/2%ph age of 3110 + 21 Ma [95% c.l., MSWD = 0.42] (Table DR2, Fig. 7m). This age is identical
within error to the age of the dominant monazite population obtained from grain separates from this
sample, and indicates that the garnet grew at, or after ca. 3.10 Ga.

Sample Lul7

Zircon — This Grt-bearing metapsammite contains 50-300 pm, subhedral prismatic or oval/rounded
zircon grains. Two varieties of zircon can be distinguished based on morphology and CL zoning in the
grains. Larger, prismatic zircons contain euhedral cores with moderate to weak CL response, with
occasional, faint oscillatory zoning. Cores in these large grains are typically surrounded by euhedral to
subhedral, faintly oscillatory-zoned to structureless rims (Fig. 7e). Smaller, well-rounded,
structureless zircon grains are also present. Three spot analyses of euhedral, uniformly grey cores in
three large grains have °’Pb/®®Pb equal within analytical error, Th/U = 0.37-0.33, are 96-94%
concordant and yield a weighted mean °’Pb/?°°Pb age of 3503 + 31 Ma [95% c.|., MSWD = 0.0013]
(Table DR1; Fig. 9a). Ten spot analyses targeting a combination of CL-dark, euhedral zircon cores,
euhedral- to subhedral oscillatory-zoned rims around these cores, or patchy domains in small
structureless grains have same 2°’Pb/*®Pb within analytical uncertainty, low Th/U (0.01-0.07), and are
101-95% concordant. They yield a weighted mean 2°’Pb/?°®Pb age of 3225 + 16 Ma [95% c.l., MSWD
= 0.07] (Table DR1; Fig. 9a). Nine analyses targeting a combination of rims on larger grains with ca.
3.50 Ga or 3.22 Ga cores, as well as domains in small structureless grains have *°’Pb/*®Pb equal
within analytical error, low Th/U (0.02-0.04), are 100-83% concordant and yield a weighted mean
207pp/2%ph age of 3108 + 16 Ma [95% c.l., MSWD = 0.04] (Table DR1, Fig. 9a). Based on CL zoning
and Th/U ratios we interpret the rare ca. 3.5 Ga cores in larger prismatic grains to be magmatic, and
hence detrital in origin. The ca. 3.22 Ga zircon cores, ca. 3.22 Ga and ca. 3.10 Ga rims on the larger
grains as well as smaller, structureless grains are interpreted to be metamorphic in origin. Both
207pp2%pp ages obtained for the metamorphic zircon domains/grains are therefore identical within
error to corresponding metamorphic zircon rim ages, and the oldest and youngest monazite age
populations from metasediments Kub23, Kub17 and Kub8.

Sample Lu6

Monazite —The metapelite sample Lu6 contains abundant, 100-400 um monazite with a variety of
grain shapes that vary from elongate, subhedral/blocky, to subrounded/oval in shape. BSE imaging
shows that the zoning in monazite from this sample is extremely complex, with as many as four
distinct, irregular and patchy BSE domains observed (Fig. 7i). Fifty spot analyses of the various
monazite domains define five concordant age populations (Table DR2, Fig. 9b). In general, the older
domains in composite grains are BSE dark and tend to occur in grain cores. The BSE brighter
domains are younger and typically occur in the rims. Throughout the analytical session where



monazite grain separates from sample Lu6 were dated, the trace element standard NIST-612 glass was
not analyzed, therefore the Th/U ratios of the individual spot analyses presented in Table DR2 are not
available. Subsequent trace element work on the same monazites targeting the same age domains in
the grains has however allowed the Th/U ratios of the various age populations to be determined (Table
2). Three analyses from older grain domains have *’Pb/*®Pb equal within analytical error, Th/U =
35.4-7.4, are 100% concordant and yield a weighted mean °’Pb/?®®Pb age of 3436 + 19 Ma [95% c.l.,
MSWD = 0.04]. One analysis has Th/U = 36.8 and gives a concordant ?°’Pb/?®®Pb spot age of 3395 +
17 Ma. Three analyses have the same 2°’Pb/*®Pb within analytical uncertainty, Th/U = 18.5-14.7, are
100-99% concordant and yield a weighted mean *°’Pb/?Pb age of 3356 + 20 Ma [95% c.l., MSWD =
0.16]. However, the majority of the U-Pb data from this sample define three younger monazite age
populations. One population, comprised of eleven 101-99% concordant analyses, has Th/U = 54.1-
16.0 and yields a weighted mean 2°’Pb/?®®Pb age of 3234 + 10 Ma [95% c.l., MSWD = 0.35]. A
population comprised of fourteen 100-99% concordant analyses has Th/U = 31.8-17.6, and yielded a
weighted mean 2°’Pb/*®Pb age of 3101.9 + 9.2 Ma [95% c.l., MSWD = 0.24]. The youngest monazite
age population obtained from analysing the brightest rim domains on some of the monazite grains
consists of eighteen 100-99% concordant analyses with Th/U = 31.5-17.7, and yields a weighted mean
207pp/2%ph age of 2993.8 + 8.5 Ma [95% c.l., MSWD = 0.39]. As in samples Kub23 and Kub8, we
performed in situ dating of monazite included in peritectic Grt, in order to constrain the maximum age
of Grt growth in this sample. Five out of twelve spot analyses of in situ monazite inclusions in Grt can
be grouped to form a 100-98% concordant population with a weighted mean *°’Pb/?°°Pb age of 3440 +
28 Ma [95% c.l., MSWD = 0.33] (Table DR2). Three out of twelve spot analyses can be grouped to
form a 100-99% concordant population with a weighted mean 2*’Pb/*®Pb age of 3402 + 42 Ma [95%
c.l., MSWD = 0.007] (Table DR2). The latter two ages are identical within error to the oldest
monazite ages obtained from dating grain separates from this sample. These older monazite inclusions
are situated ~1000 pum from the Grt margin, in the core domain, and also occur as older domains in
younger monazite inclusions situated ~250 pum inboard from the Grt margin, in the inclusion-rim of
the Grt. One out of twelve spot analyses from a younger domain in a ca. 3.40 Ga aged monazite gave
a concordant *°’Pb/?°Pb spot age of 3231 + 28 Ma. Three out of twelve spot analyses can be grouped
to form a 100% concordant population with a weighted mean 2’Pb/?°®Pb age of 3072 + 33 Ma [95%
c.l.,, MSWD = 0.16] (Table DR2), identical within error to the ca. 3.10 Ga monazite age obtained from
dating grain separates from this sample. The youngest monazites occur in the 100-400 um wide
inclusion-rich, peritectic rims of the Grt porphyroblasts. In one particular example a 375um long
monazite was found included in the rim domain of a peritectic Grt, ~250 um from the Grt edge (Fig.
7n & 0). The monazite, together with micro-inclusions of zircon and ilmenite, define an internal
foliation in the Grt. Dating of a lighter domain in this monazite gave a concordant analysis with a
207pp/2%ph spot age of 3402 + 28 Ma, while a darker domain gave a concordant analysis with a
207pp/2%pp spot age of 3078 + 23 Ma (these two spot analyses were included in the calculated
weighted mean °’Pb/®Pb ca. 3.40 Ga and ca. 3.07 Ga ages described for the in situ inclusions
above).

Luboya and Kubuta anatectic leucosomes

Sample Kub14

Monazite — This Grt-bearing leucosome contains very few monazite grains. These are 80-100 pm in
size, euhedral to crescent shaped, and are unzoned in BSE images (Fig. 7j). Fourteen spot analyses
were performed on 8 grains. Thirteen out of the fourteen analyses have “’Pb/*®Ph equal within
analytical uncertainty, Th/U = 21.6-12.0, are 101-98% concordant and yield a weighted mean
207pp/2%ph age of 3082.5 + 8.8 Ma [96% c.l., MSWD = 0.24] (Table DR2; Fig. 8f). The remaining



analysis has a concordant 2°’Pb/*®Pb spot age of 3212 + 16 Ma (Th/U = 14). Thus we interpret the
weighted mean °’Pb/?°°Pb age of 3082.5 + 8.8 Ma to be the best estimate of the crystallization age of
the leucosome. This estimate is identical within error to the age of the youngest monazite populations
dated in host gneisses from this area i.e. samples Kub23, Kub17 and Kub8.

Sample Lu9

Monazite — This Grt-bearing leucosome contains abundant 80-100 pm, subrounded, oval to
amoeboid shaped monazite grains. They are largely unzoned in BSE images or show weak, irregular,
patchy zonation (Fig. 7k & I). Thirty-three spot analyses of unzoned monazite or darker BSE domains
in the cores of the grains have the same 2’Pb/*®Pb within analytical uncertainty. They show a wide
range of Th/U (32.6-5.2), are 100-97% concordant and yield a weighted mean 2°’Pb/*®Pb age of
3188.9 + 6.2 Ma [95% c.l., MSWD = 0.23] (Table DR2; Fig. 9c). Nineteen spot analyses of brighter
domains typically concentrated in the rims of the grains define two younger age populations (Table
DR2; Fig. 9c). Thirteen out of the nineteen analyses are 100-98% concordant, have Th/U = 29.0-4.9
and yield a weighted mean 2°’Pb/*®®Pb age of 3114 + 10 Ma [95% c.l., MSWD = 0.74]. The remaining
six analyses are 100-99% concordant, have Th/U = 23.8-10.7 and yield a weighted mean *°’Pb/*®®Pb
age of 3058 *+ 14 Ma [95% c.l., MSWD = 0.29]. Two analyses of brighter rim domains have Th/U =
28.9-16.2, are 95-93% concordant and have *°’Pb/?°°Pb spot ages of 2997 + 17 Ma and 2973 + 24 Ma
(Table DR2).
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