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DATA REPOSITORY ITEM: METAMORPHIC-AGE DATA AND TEXTURES 
 
This data repository contains details of pressure (P) - temperature (T) and age methods 
and data (Tables DR1, DR2, DR3). Figures DR1 – DR5 illustrate representative textural 
relationships. Additional descriptive material is given by Berman et al. (2002a) for 
sample # 3 and by Berman et al. (2002b) for samples # 14 and 15.  
 
Thermobarometric methods 
 
Selected mineral compositions for pressure (P) – temperature (T) estimates were 
determined using a Cameca SX-50 electron microprobe located at Geological Survey of 
Canada (Ottawa), employing four spectrometers, a range of natural and synthetic 
standards, and matrix corrections after Pouchou and Pichoir (1985). Analytical conditions 
for all phases were 20 kV accelerating voltage, with a 10 nA beam current. A 10 µm 
beam spot was used for feldspars and a more focused beam (~3 µm) for all other 
minerals. Pressure-temperature estimates were obtained using the TWEEQU software 
(Berman 1991; http://gsc.nrcan.gc.ca/sw/twq_e.php) with its version 1.02 database.  
 
U-Pb SHRIMP analytical methods 
 
U-Pb analyses of monazite were performed in situ with selected targets cored (3 mm-
diameter) from thin sections and mounted in epoxy together with pre-polished laboratory 
standard monazites (GSC monazite z3345; 207Pb/206Pb TIMS age = 1821.0 ± 0.6 Ma (2s); 
GSC monazite z2908, 207Pb/206Pb TIMS age = 1795 ± 2 Ma (2 s); Stern and Berman 
(2000). Details of these procedures are given by Rayner and Stern (2002), and analytical 
protocols for monazite are described in detail by Stern and Sanborn (1998) and Stern and 
Berman (2000). Analyses were conducted using an O2- primary beam, with a spot sizes 
between 7 and 15 µm.  Ten masses were sequentially measured over 7 scans with a single 
electron multiplier and a pulse counting system with deadtime of 24 ns. Moderate energy 
filtering was used to minimize a known isobar at mass 204. Off-line data processing was 
accomplished using customized in-house software (Stern, 1997).  Pb/U ratios were 
calibrated with GSC monazite standard z3345. Since all the analyses in this study were 
concordant to slightly discordant, ages are based on weighted mean 207Pb/206Pb of 
individual analyses. Age estimates and error calculations were calculated using 
Isoplot/Ex version 2.2 (Ludwig, 2002). 
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Figure DR1. SEM images of porphyroblast-fabric relationships in samples 14 and 15:
 (a) S2 is axial planar to folded S1 fabric that is included in syn-S2 staurolite and garnet
 (b) S2-parallel kyanite and elongate garnet, indicating syn-S2 growth

Figure DR2. Electron microprobe composition profiles across garnet porphyroblasts in samples
#15 (grains A-C) and #14 (grains A and B). The occurrence of more calcic (X  = 0.35-0.38)
plagioclase inclusions in garnet than matrix plagioclase (X  = 0.24-0.27) suggests increasing PAn

during garnet growth on a clockwise P-T path. Mn and Fe enrichment of garnet rims is caused by
retrograde reequilibration.
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Figure DR4. Photomicrograph showing metapelite sample #11 with peak 
assemblage garnet-staurolite-sillimanite-biotite-plagioclase-quartz. 
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Figure DR3. SEM images of elongate monazite inclusions in S2-parallel (a) kyanite and (b) biotite,  
supporting syn-S2 growth of monazite. Insets show location of SHRIMP analyses #c-5.1 (a) and
#c-1.1 (b) of Table DR3. 
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Figure DR5. Secondary electron image of zircon inclusion in biotite of sample #11. Cathode 
luminescent imaging shows no zoning within this zircon grain. SHRIMP pits show position
of analyses giving ~1.9 Ga metamorphic age of two rims with Th/U < 0.003, and ~2.3 Ga 
age of core with Th/U = 0.68. The high Th/U of the zircon core supports its interpretation
as a detrital grain of igneous origin. High Th/U zircon cores for this sample range in age 
between 2.7 to 2.3 Ga.
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