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1. SAMPLES 
   

New data are reported on twelve newly analyzed samples of Precambrian 
metasedimentary, volcanic and plutonic rocks from northern Quebec. Zircon and 
monazite crystals were mounted in epoxy, polished and imaged. Ages were determined 
on selected crystal domains by analyzing U and Pb isotopes using laser ablation 
inductively coupled plasma mass spectrometry (LA-ICPMS). A sample list in order of 
priority, including the epoxy mount used for each sample, is given below. 
 
 Echantillon Unité lithostratigraphique Mount  
1 16-AB-1074-A Rhyodacite foliée, Groupe de René M170505Bzr 
2 16-AS-6666-A Granite d'anatexie, Complexe de Laguiche M170512zr, 

M170512mz 
3 16-FM-2602 Granite massif, Complexe de Laguiche M170512zr, 

M170526Amz 
4 16-FM-2705 Tonalite foliée, Pluton de Misasque M170512zr 
5 16-FT-3014-A Granite massif, Suite de Lataignant M170526Azr 
6 16-HH-1654 Paragneiss de wacke, Complexe de Laguiche M170526A, 

M170526Bmz 
7 16-ML-5175-A Granite, Granite de Wahemen M170526Bmz 
8 16-SB-4110-A Tonalite foliée, Pluton de Chiyaaskw M170526Bzr 
9 16-MV-4038-A Orthogneiss granulitique, Gneiss de Knox M170505Azr, 

M170505Amz 
10 16-IL-3155-A Méta-arkose, Suite de Grand Rosoy M170505Azr 
11 16-RG-5007-A Métatuf felsique à cristaux, Complexe de 

Ntshuku 
M170505Bzr 

12 16-MV-4064-A Métatuf felsique à cristaux, Complexe de Tunulic M170505Bzr 
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2. METHODS 
 

Following crushing and pulverization, initial separation of heavy minerals was 
carried out on a Wilfley table. This was followed by paramagnetic separations with the 
Frantz isodynamic separator and density separations using bromoform and methylene 
iodide. Final sample selection for geochronology was by hand picking under a 
microscope, choosing the freshest, least cracked grains. 

Grains from all samples were mounted in epoxy and polished. Grains were 
imaged with backscattered electrons (BSE) using a JEOL JSM6610-Lv scanning 
electron microscope in order to detect phases of growth that may have different ages. 
Cathodoluminescence (CL) imaging was not used on highly damaged zircon grains, 
since radiation damage and alteration quench fluorescence. Monazite does not 
fluoresce and typically shows little structure under BSE.  

Imaged grains were partially ablated using either a 213 nm New Wave laser 
attached to a Plasmaquad ICPMS equipped with a large rotary pump (S-option) for 
enhanced sensitivity, or a 193 nm New Wave excimer laser and an Agilent 7900 
ICPMS. The lasers were generally operated at 5 Hz and about 5 J/cm2 fluence with 
typical beam diameter of 25 microns, depending on the sample. Data were collected on 
88Sr (10 ms), 206Pb (30 ms), 207Pb (70 ms), 232Th (10 ms) and 238U (20 ms). Prior to 
analyses, spots were pre-ablated with a larger beam diameter for 1 sec (5 pulses) to 
clean the surface. Following a 10 sec period of baseline accumulation, the laser 
sampling beam was turned on and data were collected for 25 seconds followed by a 
washout period. About 150 measurement cycles per sample were produced and 
ablation pits are about 15 microns deep.  

Data were edited and reduced using custom VBA software (UtilLAZ program) 
written by D. W. Davis. 206Pb/238U ratios show increasing fractionation for zircon caused 
by loss of refractory U with increasing penetration depth through the run while the 
207Pb/206Pb profile is usually flat. No corrections were made for common Pb, since the 
204Pb peak is too small to be measured precisely and common Pb is usually insignificant 
for unaltered Precambrian zircon and monazite. If present, common Pb would have the 
effect of pushing data to the right away from the concordia curve along a shallow mixing 
line with slope determined by the isotopic composition of the common Pb contaminant. 
88Sr was monitored from zircon in order to detect intersection of the beam with zones of 
alteration or inclusions and data showing high Sr or irregular time resolved profiles were 
either averaged over restricted Sr-free time windows or rejected.  

The Th/U ratio of zircon can be a useful petrogenetic indicator and was also 
measured, although it is only a rough estimate because the ratio is not constant in the 
standard. Low Th/U (<0.1) is characteristic of metamorphic and hydrothermal zircon 
whereas most zircon crystallized from felsic melts has Th/U in the range 0.1-1.0. Two 
zircon standards were used: DD85-17, from a quartz diorite from the Marmion batholith 
in northwest Ontario previously dated at 3002 +/- 2 Ma by isotope dilution thermal 
ionization mass spectrometry (ID-TIMS; Tomlinson et al., 2003) and DD91-1, a 
monzodiorite from the Pontiac province of Quebec dated at 2682 ± 1 Ma (Davis, 2002). 
The monazite standard was from DD90-26A, a sample of the Lac LaCroix granite in the 
western Superior province of Minnesota previously dated at 2671 +/- 2 Ma (D.W. Davis 
unpublished data). Sets of 4 sample measurements are bracketed by measurements on 



3 
 

standards. Differences between standards are time interpolated to correct sample 
measurements.   
 
 
3. RESULTS 
 

Results of U-Pb isotopic analyses by LA-ICPMS are given in Table 1. Data are 
plotted on figures below. Average age errors in the text and error ellipses on figures are 
given at 2 sigma (twice the 1 sigma errors in Table 1). These were calculated and 
plotted using the Isoplot program of Ludwig (1998, 2003). MSWD (mean square of 
weighted deviations) would be expected to be around 1 or slightly higher with correctly 
chosen analytical errors for 207Pb/206Pb ages if the age population is unimodal.  Since 
Pb/U errors do not include possible biases from compositional differences between 
samples and standard, scatter above and below concordia may be more pronounced. 
This is particularly true of monazite, which seems to show strong biases in Pb/U, but it 
should not affect 207Pb/206Pb, which is fractionated only in the plasma.  

U decay constants are taken from Jaffey et al. (1971). For Paleoproterozoic and 
Archean samples, 207Pb/206Pb ages are more precise than 206Pb/238U ages, and are also 
much less susceptible to fractionation biases between samples and standards. 
Therefore, ages are based on 207Pb/206Pb ratios. 

Representative images for individual samples are presented in the sections 
below.  

Zircon populations from all samples were generally highly cracked and altered. 
BSE is enhanced by radiation damage in zircon, resulting in brighter domains. Alteration 
shows as darker amorphous domains that may follow high-U zones. BSE also shows 
cracks. Both are avoided during targeting but the beam can penetrate into subsurface 
alteration. Typically, alteration is associated with high levels of Ca as well as common 
Pb so 88Sr, which follows Ca but with a lower background, is used to indicate its 
presence. Analyses showing high Sr levels or irregular time-resolved profiles were 
rejected or limited to short segments where Sr is low. Large variations in U content and 
damage can introduce sample-standard bias for the Pb/U ratio. A more serious bias, 
which may account for reverse discordance, is the necessity of averaging the time-
resolved data profile over a limited window to avoid altered (high Sr) domains. Because 
the Pb/U profile increases with time, the sample profile may differ from that used to 
measure the standard. Such biases should be insignificant for 207Pb/206Pb ages, which 
is why this ratio is selected as the preferred geochronometer.  

Analyses of altered zircon domains generally produce data that plot well below 
concordia because of Pb loss. The 207Pb/206Pb age may be too young, because of non-
zero Pb loss, but may also be too old if significant amounts of common Pb are present. 
Accordingly, excessively discordant data (>10%) are usually rejected. 
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3-1 16-AB-1074-A Foliated rhyolite, René Group  
 
A small amount zircon was recovered from this sample. Grains are generally small, 
fractured prisms (Fig 1-1). BSE imaging shows that most grains have a characteristic 
pattern of oscillatory zoning and some have cores (Fig 1-2). 207Pb/206Pb ages 
collectively scatter well outside of error (Fig 1-3). A linearized probability plot (Fig 1-4) 
shows a distinct group of four younger data, that define an average age of 2770 ± 6 Ma 
(MSWD – 0.5, Fig 1-3) and a group of older data with a near-continuous range of ages 
from about 2800 Ma to 2845 Ma. Somewhat arbitrarily averaging the middle 16 data 
gives an average age of 2810 ± 3 Ma (MSWD – 1.5). Some of the older spots may be 
on cores but others appear similar to spots on the younger grains (Fig 1-2). Th/U ratios 
and zoning indicate that all the zircon is magmatic. Therefore the closest estimate for 
the age of volcanism is likely to be 2770 ± 6 Ma, while the older ages may represent a 
remobilized component. 
 
 

 
 
Fig 1-1. Picked zircon from rhyolite sample 16AB1074A. 
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Fig 1-2. BSE image of selected grains showing zoning and cores that are typical of 
zircon from rhyolite sample 16AB1074A. The red spots represent the approximate 
locations of laser ablation pits. 
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Fig 1-3. Concordia plot showing U-Pb isotopic data on polished zircon from rhyolite 
sample 16AB1074A with two age groups. Ellipses in black were omitted from the 
averages. 
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Fig 1-4. Linearized probability plot of 207Pb/206Pb ages on zircon from rhyolite sample 
16AB1074A. The colouring follows that in Fig 1-3. 
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3-2 16-AS-6666-A Anatectic biotite granite, Laguich e Complex 
 
This sample yielded abundant zircon but grains are highly cracked and altered and 
many have visible cores (Fig 2-1). BSE images confirm the presence of euhedral cores 
and thin overgrowths (Fig 2-2). The high degree of alteration (visible as grey amorphous 
domains under BSE in Fig 2-2) limits the choice of target areas. Aside from two older 
cores, most of the spot analyses cluster but still scatter well outside of error (Fig 2-3). 
The linearized probability plot indicates a near continuous range of ages (Fig 2-4) but 
analyses on rims (in red on Figs 2-3 and 2-4) are younger  than analyses on cores (in 
green on Figs 2-3 and 2-4) and generally have Th/U < 0.1 whereas the older analyses 
have Th/U within the range for magmatic zircon (1 > Th/U > 0.1). Anatectic melts of 
sedimentary rocks typically crystallize low Th/U, high U zircon, possibly because most 
of the Zr is fixed in refractory zircon so the melt is low in Zr and can only produce zircon 
at a late stage of crystallization when U is enriched and after Th is depleted by 
crystallization of monazite. Averaging ages of 7 data from the older magmatic Th/U 
group gives 2715 ± 12 Ma (MSWD – 1.5). Since these are mostly on cores, they may 
have originated in different rocks. The low Th/U group, which is mostly from rims, gives 
an average age of 2672 ± 8 Ma but the MSWD of 3.1 indicates scatter outside of error. 
There is a suggestion from the linearized probability plot (Fig 2-4) of a subgroup that 
includes the 6 oldest low Th/U analyses, but these show no difference in composition or 
morphology from the younger spots. Possibly crystallization occurred over a protracted 
period of time in a deep crustal environment.  
 The sample contains abundant fresh monazite (Fig 2-5). BSE images of polished 
grains (polishing is more difficult than with zircon because the mineral is soft) show 
inter-grown relatively bright and dark domains. U-Pb analyses give a concordant cluster 
of data that scatter somewhat outside of error (Fig 2-6). There was no correlation that 
could be seen between ages of spots on bright and dark domains or near rims and in 
the centres of grains. The average age is 2676 ± 7 Ma (MSWD – 2.4). The age and 
scatter are similar to the zircon overgrowths. Combining the zircon and monazite data 
gives an average age of 2674 ± 5 Ma. This is the best estimate for emplacement of the 
granite, which was derived from melting of slightly older crust, possibly sedimentary 
rocks. 
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Fig 2-1. Picked zircon from granite sample 16AS6666A. 
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Fig 2-2. BSE image of selected from granite sample 16AS6666A. The red spots 
represent approximate locations of laser ablation pits. 
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Fig 2-3. Concordia plot showing U-Pb isotopic data on polished zircon from granite 
sample 16AS6666A with two age groups based on Th/U ratios. Ellipses in black were 
omitted from the averages. 
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Fig 2-4. Linearized probability plot of 207Pb/206Pb ages on zircon from granite sample 
16AS6666A. 
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Fig 2-5. Picked monazite from granite sample 16AS6666A. 
 

 
 
Fig 2-6. BSE image of polished monazite from granite sample 16AS6666A, showing 
intergrowth of lighter and darker zones. 
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Fig 2-7. Concordia plot showing U-Pb isotopic data on polished monazite from granite 
sample 16AS6666A. 
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3-3 16-FM-2602 Granite, Laguiche Complex  
 
Zircon from this sample is pervasively altered (Fig 3-1). There appear to be several 
stages of alteration, which show up as amorphous fronts with different shades of grey 
under BSE (Fig 3-2). Unaltered domains are high-U and therefore bright. These are 
targeted but the beam can quickly penetrate into slightly deeper altered zones. U-Pb 
analyses are generally discordant (Fig 3-3) and in some cases show high 207Pb/206Pb 
ages, probably due to the presence of high levels of common Pb. Only three data are 
concordant but they do not all overlap in age. Two of these are from spots on grain 7 
(Fig 3-2). All analyses show low Th/U ratios, similar to the younger group in the previous 
sample.  The two oldest concordant data overlap, giving an average 207Pb/206Pb age of 
2658 ± 8 Ma. This is probably the closest age estimate for crystallization of the zircon.  

The sample yielded some fresh monazite (Fig 3-4). U-Pb analyses produced 
reversely discordant data with 207Pb/206Pb ages that scatter well outside of error (Fig 3-
5). Nine of the data are tightly clustered with an average age of 2675 ± 5 Ma (MSWD – 
0.3). The reason for the scatter in monazite data is unclear, as is the disagreement with 
concordant zircon data, unless crystallization of the granite was a very protracted 
process. 
 

 
 
Fig 3-1. Picked zircon from granite sample 16FM2602. 
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Fig 3-2. BSE image of selected zircon from granite sample 16FM2602 showing different 
stages of grey alteration. The red spots represent approximate locations of laser 
ablation pits. 
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Fig 3-3. Concordia plot showing U-Pb isotopic data on polished zircon from granite 
sample 16FM2602. Discordance is due to the presence of alteration and older 
discordant data are probably biased by excess common Pb. 
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Fig 3-4. Picked monazite from granite sample 16FM2602. 
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Fig 3-5. Concordia plot showing U-Pb isotopic data on polished monazite from granite 
sample 16FM2602. Black ellipses were omitted from the average age. 
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3-4 16-FM-2705 Foliated tonalite, Misasque Pluton  
  
All zircon from this sample is strongly fractured but alteration is less pervasive than in 
the previous sample (Fig 3-1). Aside from alteration, BSE images show a complex 
zircon growth history, often with zoned cores and high-U rims (Fig 3-2). U-Pb analyses 
give two age clusters (Fig 3-3). The older cluster seems to be from a relatively high-U 
phase that often forms rims. While the younger may be from either cores or rims. 
Omitting the oldest datum, the older cluster scatters within error with an average age of 
2822 ± 5 Ma (MSWD – 1.1). The younger cluster gives an average of 2695 ± 8 Ma 
(MSWD – 1.2). One low Th/U rim gave a concordant datum at 2622 ± 16 Ma. The best 
estimate for magmatic crystallization of the tonalite is 2695 ± 8 Ma. It was apparently 
derived from remobilization of 2822 Ma crust and may have grown some metamorphic 
zircon at around 2620 Ma. 
 
 
 

 
 
Fig 4-1. Picked zircon from tonalite  sample 16FM2705. 
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Fig 4-2. BSE images of selected zircon from tonalite  sample 16FM2705. The red spots 
represent approximate locations of laser ablation pits. 
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Fig 4-3. Concordia plot showing U-Pb isotopic data on polished zircon from tonalite 
sample 16FM2705 with two age groups. Ellipses in black were omitted from the 
regressions. 
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3-5 16-FT-3014-A Granite, Lataignant Suite  
 
This sample yielded a uniform population of high-quality prismatic euhedral zircon with 
melt inclusions (Fig 5-1). BSE images show oscillatory zoned grains sometimes with 
high U overgrowths (Fig 5-2) but ages of these phases are indistinguishable. U-Pb 
analyses scatter only slightly outside of error with an average age of 2589 +/- 4 Ma 
(MSWD – 1.5, Fig 5-3). 
 
 

 
 
Fig 5-1. Picked zircon from granite sample 16FT3014A 
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. 

 
 
Fig 5-2. BSE images of selected zircon from granite sample 16FT3014A. The red spots 
represent approximate locations of laser ablation pits. 
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Fig 5-3. Concordia plot showing U-Pb isotopic data on polished zircon from granite 
sample 16FT3014A.  
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3-6 16-HH-1654 Paragneiss, Laguiche Complex  
 
This sample yielded a moderate amount of zircon as rounded, cracked but fresh detrital 
grains (Fig 6-1). BSE images show a variety of textures (Fig 6-2). Ages range back to 
2927 Ma with principal peaks at 2731 Ma, 2789 Ma and 2855 Ma (Figs 6-3, 6-4). A 
maximum age estimate for deposition is given by the youngest grain at 2698 ± 18 Ma 
(Table 1). Monazite (Fig 6-5) gives a uniform age of 2692 +/- 6 Ma (Fig 6-6), which 
represents an age for metamorphism and a minimum age of deposition. 
 
 

 
 
Fig 6-1. Picked zircon from paragneiss sample 16HH1654. 
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Fig 6-2. BSE images of selected zircon from paragneiss sample 16HH1654. The red 
spots represent approximate locations of laser ablation pits. 
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Fig 6-3. Concordia plot showing U-Pb isotopic data on polished zircon from paragneiss 
sample 16HH1654.  
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Fig 6-4. Relative probability density plot of 207Pb/206Pb ages on polished zircon from 
paragneiss sample 16HH1654.  
 
 
 

 
 
Fig 6-5. Picked monazite from paragneiss sample 16HH1654. 
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Fig 6-6. Concordia plot showing U-Pb isotopic data on polished monazite from 
paragneiss sample 16HH1654.  
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3-7 16-ML-5175-A S-type granite, Wahemen Granite  
 
No zircon was recognized in this sample. Monazite was recovered but is generally 
altered (Fig 7-1). Analyses of the most translucent grains are generally above concordia 
(Fig 7-2) but 207Pb/206Pb ages scatter only slightly outside of error with an average of 
2640 +/- 10 Ma (MSWD – 2.2). This likely a magmatic emplacement age for the granite. 
 

 
 
Fig 7-1. Picked monazite from granite sample 16ML5175A. 
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Fig 7-2. Concordia plot showing U-Pb isotopic data on polished monazite from granite 
sample 16ML5175A.  
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3-8 16-SB-4110-A Foliated tonalite, Chiyaaskw Pluto n 
 
Zircon forms a small population of euhedral, prismatic, variably cracked grains (Fig 8-1). 
BSE images show zoned cores surrounded by unzoned overgrowths (Fig 8-2). 
Overgrowths are distinct in having low Th/U ratios (Table 1) but do not give a clearly 
distinguishable age from the magmatic cores (Figs 8-3, 8-4). The average age of 22 
spots on cores is 2748 ± 5 Ma (MSWD – 2.5) while the average age of 12 spots on 
overgrowths is 2744 ± 8 Ma (MSWD – 4.9). Both clusters scatter outside of error. 
Analyses of all spots give an average age of 2746 +/- 3 Ma (MSWD – 2.5). The data 
suggest metamorphic zircon growth that is close in age to magmatic emplacement, or 
possibly mixing with low-Th/U melt. The general lack of zoning in the overgrowths 
suggests that they were deposited by metamorphic fluid. 
 

 
 
Fig 8-1. Picked zircon from tonalite sample 16SB4110A. 
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Fig 8-2 BSE images of selected zircon from tonalite sample 16SB4110A. The red spots 
represent approximate locations of laser ablation pits. 
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Fig 8-3 Concordia plot showing U-Pb isotopic data on polished zircon from tonalite 
sample 16SB4110A.  
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Fig 8-4. Linearized probability plot of 207Pb/206Pb ages on zircon from tonalite sample 
16SB4110A. Green lines represent analyses with Th/U<0.1 while red lines represent 
Th/U>0.1. 
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3-9 16-MV-4038-A Granulitic orthogneiss, Knox Gneis s 
 
Zircon is diverse in appearance, generally consisting of colourless to brown cracked 
subrounded prisms (Fig 9-1). BSE images (Fig 9-2) and age analyses (Figs 9-3 and 9-
4) show multiple episodes of zircon growth with Mesoarchean cores and at least two 
generations of later zircon: a high-U, low Th/U phase followed by lower U, magmatic 
Th/U rims. The rims are generally cracked due to expansion of the high-U phase. The 
cores record Mesoarchean ages as old as 3123 Ma and appear to lie on a Pb loss line 
toward the age of the zircon overgrowths. The high-U, low-Th/U overgrowths scatter 
around an average of 1873 +/- 8 Ma. The younger ages with magmatic Th/U, which 
include all rims, scatter around 1828 +/- 7 Ma. This suggests an initial melting of 
Mesoarchean crust, possibly sediment containing Meosoarchean detrital zircon, to 
produce the low-Th/U phase (following precipitation of monazite from an aluminous 
melt) followed by remelting or injection of new magma that precipitated the magmatic 
zircon rims.  

Fresh, recognizable monazite is rare in this sample so analyses were carried out 
on a single grain. The data are slightly above concordia but 207Pb/206Pb ages overlap 
with an average of 1859 +/- 4 Ma (MSWD – 0.9). The 30-40 Ma age difference between 
multiple stages of zircon growth as well as evidence for partial diffusion of Pb from older 
zircon suggests a protracted period of heating in a deep crustal environment. 
 
 

 
 
Fig 9-1. Picked zircon from granulite sample 16MV4038A. 
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Fig 9-2 BSE images of selected zircon from granulite sample 16MV4038A. The red 
spots represent approximate locations of laser ablation pits. 
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Fig 9-3 Concordia plot showing all U-Pb isotopic data on polished zircon from granulite 
sample 16MV4038A. Older igneous zircon appears to follow a Pb diffusion loss line 
toward metamorphism at 1.8 Ga.   
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Fig 9-4 Concordia plot showing Proterozoic U-Pb isotopic data on polished zircon from 
granulite sample 16MV4038A. Data from spots on high-U, low Th/U overgrowths are 
marked in green. Data from spots on magmatic rims (Th/U>0.15) are marked in red. 
 



41 
 

 
 
Fig 9-5 Concordia plot showing U-Pb isotopic data on a single polished monazite grain 
from granulite sample 16MV4038A.  
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3-10 16-IL-3155-A Meta-arkose, Grand Rosoy Suite  
 
Zircon is rounded and generally clear (Fig 10-1). BSE images show a variety of textures 
(Fig 10-2). U-Pb analyses give a range of ages from 2618 Ma to 2825 Ma (Fig 10-3). 
The relative probability density plot of detrital 207Pb/206Pb ages shows major peaks at 
2640 Ma and 2670 Ma and minor peaks at 2714 Ma and 2779 Ma (Fig 10-4). 
 

 
 
Fig 10-1. Picked zircon from meta-arkose sample 16IL3155A. 
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Fig 10-2 BSE images of selected zircon from meta-arkose sample 16IL3155A. The red 
spots represent approximate locations of laser ablation pits. 
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Fig 10-3 Concordia plot showing all U-Pb isotopic data on polished zircon from meta-
arkose sample 16IL3155A.  
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Fig 10-4. Relative probability density plot of 207Pb/206Pb ages on polished zircon from 
meta-arkose sample 16IL3155A.  
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3-11 16-RG-5007-A Felsic metatuff, Ntshuku Complex  
 
Zircon forms a distinct population of prismatic fractured grains with melt inclusions (Fig 
11-1). BSE images show that most grains have oscillatory zoning with a few showing 
high-U overgrowths (Fig 11-2). The zoned grains give overlapping 207Pb/206Pb ages with 
an average of 2374 Ma, which is the likely age of volcanism (Fig 11-3). Three spots on 
high-U overgrowths give 2318 Ma (Fig 11-3). The Th/U ratios of the rim analyses are 
within the range for magmatic zircon. The data suggest that either the rhyolite was 
subject to some degree of remelting or the primary magma was derived from 
remobilization of an older rock. 
. 
 
 

 
 
Fig 11-1. Picked zircon from meta-tuff sample 16RG5007A. 
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Fig 11-2 BSE images of selected zircon from meta-tuff sample 16RG5007A. The red 
spots represent approximate locations of laser ablation pits. 
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Fig 11-3 Concordia plot showing U-Pb isotopic data on polished zircon from meta-tuff 
sample 16RG5007A. Red ellipses denote zoned grains, while green ellipses were from 
spots on high-U rims. The black ellipse was from a rim analysis that may have 
penetrated into core material. 
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3-12 16-MV-4064-A Felsic metatuff, Tunulic Complex  
 
Zircon consists of small subrounded equant grains (Fig 12-1). The zircon commonly 
shows oscillatory zoning with core and overgrowths under BSE (Fig 12-2). U-Pb 
analyses scatter around an average of 2664 +/- 3 Ma, except for 5 younger analyses 
that scatter down to about 2600 Ma (Fig 12-3). The younger spots appear to be on 
magmatic overgrowths in two cases but in others the younger spots appear to be on 
material similar to the main population (Fig 12-2). As with the previous sample, the data 
suggest that either the rhyolite was subject to some degree of remelting or the primary 
magma was derived from remobilization of an older rock. 
 
 

 
 
Fig 12-1. Bulk zircon from meta-tuff sample 16MV4064A. 
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Fig 12-2 BSE images of selected zircon from meta-tuff sample 16MV4064A. The red 
spots represent approximate locations of laser ablation pits. 
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Fig 12-3 Concordia plot showing U-Pb isotopic data on polished zircon from meta-tuff 
sample 16MV4064A. Black ellipses are not included in the average. 
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