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SHRIMP U-Pb detrital zircon geochronology 
of Athabasca Group sandstones, northern 
Saskatchewan and Alberta1 

Rayner, N.M., Stern, R.A., and Rainbird, R.H., 2003: SHRIMP U-Pb detrital zircon 
geochronology of Athabasca Group sandstones, northern Saskatchewan and Alberta; Geological 
Survey of Canada, Current Research 2003-F2, 20 p. 

Abstract: Detrital zircon geochronology was conducted on five sandstone units from the Athabasca 
Group of northern Saskatchewan and Alberta using the SHRIMP II ion microprobe. In ascending 
stratigraphic order, the youngest zircons from the Fair Point Formation and from members B and D of the Manitou 
Falls Formation yielded maximum ages of deposition of 1810 ± 15 Ma, 1819 ± 21 Ma, and 1814 ± 23 Ma, 
respectively. The overlying Wolverine Point Formation yielded three zircons with a mean age of 1662 ± 17 Ma. 
Among the five samples studied, these zircons are the youngest encountered and provide the best constraint 
on the maximum age of the upper part of the Athabasca Group. The youngest zircons from the uppermost 
Douglas Formation range in age from 1775 to 1765 Ma. The key age modes identified from the five samples 
are 1780 Ma, 1850 Ma, 1900 Ma, 2530 Ma, 2580 Ma, 2610 Ma, and ca. 2700 Ma. 

Résumé : Au moyen de la microsonde ionique SHRIMP II, on a pu établir la géochronologie U-Pb sur 
zircon détritique de cinq grès appartenant au Groupe d’Athabasca, dans le nord de la Saskatchewan et de 
l’Alberta. En ordre stratigraphique croissant, les zircons les plus récents extraits de la Formation de Fair 
Point et des membres B et D de la Formation de Manitou Falls ont livré des âges maximaux de dépôt 
de 1810 ± 15 Ma, 1819 ± 21 Ma et 1814 ± 23 Ma, respectivement. Trois zircons de la Formation de Wolverine 
Point sus-jacente ont livré un âge moyen de 1662 ± 17 Ma. Parmi tous les échantillons analysés, ces trois 
zircons sont les plus récents; ce sont eux qui ont le mieux permis d’encadrer l’âge maximal de la partie 
supérieure du Groupe d’Athabasca. L’âge des plus récents zircons de la partie sommitale de la Formation de 
Douglas varie de 1775 à 1765 Ma. Dans les diagrammes de fréquences cumulées des âges, les modes les 
plus marqués pour l’ensemble des échantillons se situent à 1780 Ma, 1850 Ma, 1900 Ma, 2530 Ma, 2580 Ma, 
2610 Ma et environ 2700 Ma. 

1 Contribution to the Targeted Geoscience Initiative (TGI) 2000–2003. 
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INTRODUCTION 

One objective of the EXTECH IV: Athabasca Uranium 
Multidisciplinary Study is to enhance, through new regional­
and deposit-scale studies, the understanding of both the broad 
geological environment and the depositional setting of the 
world-class, unconformity-hosted uranium deposits of the 
Athabasca Basin (Jefferson et al., 2002). By obtaining pro­
files of U-Pb SHRIMP ages from detrital zircon samples from 
a variety of stratigraphic levels, we hope to constrain the tim­
ing of deposition and to provide quantitative constraints on a 
regional provenance model for the Athabasca Group. To date, 
the provenance of this large (100 000 km2) and thick (2300 m) 
sandstone basin has not been systematically investigated with 
U-Pb detrital zircon geochronology. Furthermore, relatively 
few geochronological data constraining sandstone depo­
sitional and diagenetic ages are available (Armstrong and 
Ramaekers, 1985; Cumming et al., 1987; Kotzer and Kyser, 
1995). Based on these existing data, the initiation of deposition 
is poorly constrained to younger than ca. 1800 Ma and sedi­
mentation appears to have continued for at least 150 Ma. 

This report is the first of a two-part series on the detrital 
zircon geochronology of the Athabasca Group. Part one 
describes the methodology of the detrital zircon study and 
provides detailed descriptions of the samples and their U-Pb 
geochronology. Part two, to be published by Rainbird and 
others in the EXTECH IV final volume, will discuss the prov­
enance of the Athabasca Group, based on the U-Pb ages pre­
sented here, and the implications for regional stratigraphic 
correlation and tectonic evolution of the Athabasca Basin. 

SAMPLES AND PETROGRAPHIC 
DESCRIPTIONS 

Five samples of heavy-mineral–bearing Athabasca Group 
sandstone were collected from localities in Saskatchewan and 
Alberta: three from widely spaced ‘stratigraphic’ drillholes 
and two from outcrop. Samples weighed up to about 2 kg. 
Sample locations, both geographic and stratigraphic, are 
illustrated in Figures 1 and 2 and summarized in Table 1. 
Sample 02JP-12, 13, 14 (lab number z7461) is a sub­
litharenite to quartz arenite taken from the upper Fair Point 
Formation. Grain size ranges from coarse to very coarse sand. 
Sorting is poor to moderate, and grains are angular to sub-
rounded. Ninety-five percent of the clasts are composed of 
quartz (40% strained, 40% monocrystalline, and 15% 
polycrystalline) with the remaining 5% of framework grains 
being miscellaneous rock fragments, including detrital mica. 
The framework is highly compressed, with extensive pres­
sure solution along grain boundaries. The cement is com­
posed of early quartz overgrowths on detrital quartz as well as 
ubiquitous clay cement and pseudomatrix that includes 
chlorite, white mica, and an unidentified mica forming 
blocky booklets. Figure 3a is a representative photomicro­
graph of a thin section of this rock. 

Sample RAT01-MF1 (z7465) is a quartz arenite from 
member B of the Manitou Falls Formation, exposed at the 
haulage ramp in Sue Pit, McClean Lake area, eastern 

Athabasca Basin. Grain size is coarse sand. Sorting is poor to 
moderate, and the clasts are subangular to rounded. The 
framework is moderately compressed, with common sutured 
grain boundaries. Ninety-five percent of the clasts are com­
posed of quartz (20% strained, 65% monocrystalline, and 
10% polycrystalline), with the remaining 5% of clasts com­
posed of miscellaneous rock fragments, including detrital 
mica. The cement is composed of early quartz overgrowths 
on detrital quartz and pore-filling matrix clay, much of which 
could represent altered rock fragments. Figure 3b is a repre­
sentative photomicrograph of a thin section of this rock. 

Sample 02JP-15a (z7462) is an apatite-impregnated brec­
cia of quartz arenite from outcrop in the Riou Lake area, 
mapped as the top of member D of the Manitou Falls Forma­
tion. Framework grains in the quartz-arenite parent rock are 
medium- to coarse-sand–sized, well rounded and well sorted. 
The framework is intact, with minor suturing of grain contacts. 
The clasts are composed exclusively of quartz (60% strained, 
30% monocrystalline, and 10% polycrystalline). The cement is 
composed of hematite-dust rims defining original grain bound­
aries, early quartz overgrowths on detrital quartz, diagenetic 
xenotime overgrowths on detrital zircons, and blocky apatite 
cement. Hematite is located in cores of apatite-cement crystals, 
imparting a very dark colour to the apatite cement as well as a 
rusty brown appearance to hand samples. Late quartz and 
hematite infill remaining voids. Figure 3c is a representative 
photomicrograph of a thin section of this rock. 

Sample 02JP-7b (z7460), taken from drill core of member B 
of the Wolverine Point Formation, is a quartz arenite with flat 
lithic-tuff pebbles. Grain size is coarse to very coarse pebbly 
sand, sorting is moderate, and grains are moderately to well 
rounded. The framework is intact, with minor suturing of 
grain-to-grain contacts. Ninety-five percent of clasts are 
composed of quartz (40% strained, 50% monocrystalline, and 
5% polycrystalline). The remaining 5% of clasts are com­
posed of tuff fragments. The cement comprises early quartz 
overgrowths on detrital quartz, secondary pore-filling botry­
oidal chalcedony, and hematite replacement in cement and 
framework. Figure 3d is a representative photomicrograph of 
a thin section of this rock. 

Sample 02JP-20a (z7464) is interlaminated lithic arenite 
and lutite from the Douglas Formation in drillhole DGS-04 
on the south side of the Carswell Structure. Framework clasts 
in arenite laminae are fine to very fine sand in size, angular to 
subangular, and moderately well sorted. Clasts are composed 
of quartz (60%), dolomite (30%), and feldspar (10%). The 
cement is composed of quartz overgrowths on detrital quartz 
grains. Lutite laminae are brown, with mineralogy similar to 
that of the arenite laminae, but with abundant organic 
material in the matrix. Figure 3e is a representative photomi­
crograph of a thin section of this rock. 

ANALYTICAL PROCEDURES 

SHRIMP analytical procedures are described by Stern 
(1997), with standards and U-Pb calibration methods follow­
ing Stern and Amelin (2003). In brief, zircons were cast in a 
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UTM 

Sample Unit 
Stratigraphic 

position Rock type Location Zone Easting Northing 

z7464 / 02JP-20A Douglas Fm top Lithic arenite Carswell 12 582440 6463400 

Quartz arenite 

Quartz arenite 

Quartz arenite 

Table 1. Athabasca Basin sample locations. 

z7460 / 02JP-07B 

z7462 / 02JP-15a* 

z7465 / RAT01-MF1 

Wolverine Point Fm member B 

Manitou Falls Fm member D 

Manitou Falls Fm member B 

Northwest basin 

North-central margin 

Eastern margin 

z7461 / 02JP-12,13,14 Fair Point Fm bottom Sub-lithic arenite Northwest basin 

*brecciated apatite-mineralized sandstone from inferred Manitou Falls Formation member D, unconformably overlain by Wolverine Point Formation. 

12 541354 6523361 

13 414323 6563077 

13 605600 6459600 

12 541354 6523361 

2.5 cm diameter epoxy mount (GSC #IP275) along with frag­
ments of the GSC laboratory standard zircon (z6266, with 
206Pb/238U age = 559 Ma). The mid-sections of the zircons 
were exposed using 9, 6, and 1 µm diamond compound, and 
internal features of the zircons (such as zoning, structures, 
alteration, etc.) were characterized with backscattered elec­
trons (BSE) using a Cambridge Instruments scanning elec­
tron microscope. Mount surfaces were evaporatively coated 
with 10 nm of high-purity Au. Most analyses were conducted 
using an O- primary beam, projected onto the zircons at 10 kV 
as an elliptical spot approximately 35 µm in diameter with a 
beam current of 9 to 12 nA and uniform density; however, 
some analyses on small and altered grains were conducted 
using a spot approximately 20 µm in diameter with an O- pri­
mary beam current of about 4 nA. The count rates of ten iso­
topes of Zr+, U+, Th+, and Pb+ in zircon were sequentially 
measured (4 or 5 scans) with a single electron multiplier and a 
pulse-counting system with deadtime of 24 ns. Mass resolution 
was 5050 (1%). Off-line data processing was accomplished 
using customized in-house software. The 1σ external errors for 
the 206Pb/238U ratios reported in Table 2 incorporate a ±1.0 to 
1.3% error in calibrating the standard zircon (see Stern and 

Amelin, 2003). No fractionation correction was applied to the 
Pb-isotope data. Isoplot v. 2.49 (Ludwig, 2001) was used to 
generate concordia plots and calculate weighted means. 

RESULTS 

z7461 Fair Point Formation 

A representative sample of zircons from sample z7461 is 
shown in Figure 4a. In plane light, the zircons appear to be of 
fair to poor quality; the majority of grains are dark brown and 
moderately to highly turbid. Scanning electron microscope 
images reveal little alteration, despite the turbid and fractured 
appearance of the grains. The zircon sample can be subdi­
vided into four broad morphologies: 1) Prismatic, 
subrounded, colourless to medium brown zircons with clarity 
varying from good to poor. One example is grain 104 (see 
Fig. 4a, b). Backscattered electron images of these zircons 
reveal faint concentric zoning and their highly fractured 
nature. Some zircons contain large inclusions (black spots in 
BSE image). Mild to moderate alteration is recognized as 
dark grey areas that parallel or transect the zoning. 2) Dark 
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brown, highly turbid and fractured grains, typically well 
rounded with one fractured end (see Fig. 4, grain 69). Back-
scattered electron images reveal that these zircons are gener­
ally unzoned or exhibit patchy zonation and are highly 
fractured. 3) A minor number of zircons are very clear and 
colourless, most of these being fragmented with one well 
rounded surface (see Fig. 4, grain 95). In BSE images, these 
zircons exhibit broad concentric zoning and are not internally 

fractured. 4) Angular fragments, which may simply be the 
result of lab processing, are the final morphology recognized. 
In BSE images, many of these zircons are unzoned; some 
exhibit patchy irregular zoning. They are commonly highly 
fractured and exhibit some alteration (see Fig. 4, grain 3). 

Sixty-seven analyses were conducted on 61 different zir­
con grains. The results are plotted in Figure 5 on a concordia 
diagram and a cumulative probability curve with overlain 

Figure 3. 

Photomicrographs of the samples studied. a) z7461 (Fair 
Point Formation); plane-polarized light; field of view = 
6 mm. b) z7465 (Manitou Falls Formation, member B); 
plane-polarized light; field of view = 6 mm. c) z7462 
(brecciated, apatite-mineralized Manitou Falls Forma­
tion, member D); plane-polarized light; field of view = 
6 mm. d) z7460 (Wolverine Point Formation, member B); 
crossed polars; field of view = 6 mm. e) z7464 (Douglas 
Formation); plane-polarized light; field of view = 3 mm. 
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Figure 4. a) Transmitted-light image of the sample of detrital 
zircons picked from the Fair Point Formation (z7461). Num­
bers in figure refer to the grain-identification numbers used 
during SHRIMP analysis and mentioned in the text. b) Back­
scattered-electron images of a representative selection of zir­
con grains. Ellipses represent approximate positions of 
SHRIMP analysis. Spot 207Pb/206Pb ages are reported; see 
Table 2 for more details. 
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histogram (bin width = 25 Ma). Ages range from 1810 Ma to 
3277 Ma, and all results are discordant by less than 10%. The 
most prominent age modes are 1900 Ma (n ≈ 14), 2520 Ma 
(n ≈ 6), 2585 Ma (n ≈ 7), and 2610 Ma (n ≈ 9). One younger 
grain was identified (grain 3, Fig. 4). Five replicate analyses 
of this grain produced a weighted mean 207Pb/206Pb age of 
1810 ± 15 Ma (95% confidence), MSWD = 2.0, probability of 
fit = 9%. This age constrains the maximum timing of deposi­
tion for the Fair Point Formation and the Athabasca Group. 
Specific age modes are not clearly correlatable with zircon 
morphology. Generally, the more angular fragments give the 
younger ages (ca. 1900 Ma); however, there are a significant 
number of exceptions (i.e. young, rounded grains or old, 
fragmental grains). For example, the oldest grain (grain 93, 
3277 Ma) is fairly angular (Fig. 4). 

Figure 6. a) Transmitted-light image of the sample of detrital 
zircons picked from z7465 (Manitou Falls Formation, mem­
ber B). Numbers in figure refer to the grain-identification 
numbers used during SHRIMP analysis and mentioned in the 
text. b) Backscattered-electron images of a representative 
selection of zircon grains. Ellipses represent approximate 
positions of SHRIMP analysis. Spot 207Pb/206Pb ages are 
reported; see Table 2 for more details. 
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Bin width is 25 Ma, yielding 55% efficiency (Sircombe, 2000). 
Replicate analyses are not included. 
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Z7465 Manitou Falls Formation, member B 

A sample of the detrital zircon population from z7465 is shown 
in Figure 6. The dominant zircon morphology consists of 
excellent- to moderate-quality, colourless to pale brown, elon­
gate tabular prisms. Facets are sharp to subrounded, and the 
grains range from slightly to highly fractured. In BSE images, 
typical zircons display faint concentric zoning (see Fig. 6, grain 
20) or straight zoning (see Fig. 6, grain 61). Other 
morphologies observed include colourless, angular, anhedral 
fragments with faint, weakly concentric zoning or no zoning 
(see Fig. 6, grain 97). Well rounded, elongate to equant grains 
are also present. These grains generally are unzoned; a few 
exhibit faint concentric zoning in BSE (see Fig. 6, grain 51). 
The final zircon type is mainly distinguished by its pink-orange 
colour. These zircons have subrounded, blocky, and 
fragmental form and in BSE images are unzoned to weakly 
concentrically zoned (see Fig. 6, grains 23, 24, 27, 37). 

The results for sample z7465 are illustrated on a concordia 
diagram and cumulative probability curve with overlain his­
togram (bin width = 25 Ma) in Figure 7. A total of 72 analyses 
were carried out on 62 different detrital zircon grains. The 
individual analyses form a largely bimodal distribution with 
the majority of the grains (n=42) yielding ages ranging from 
1819 to 1900 Ma. These form a roughly Gaussian distribution 
centred at 1850 Ma (Fig. 7b). Zircons within this age range 
typically have prismatic or fragmental morphologies. The 
second prominent mode, centred at 2575 Ma, groups15 grains 
ranging in age from 2557 to 2619 Ma. The more rounded zir­
con grains generally yield this older age. A few analyses also 
yield ages of ca. 2090 Ma and 2515 Ma. Although not resolv­
able on the cumulative probability curve, there exists a youn­
ger age mode within the ca. 1850 Ma zircon population. The 
analytical errors for individual analyses are typically too 
large (~50 Ma, 2σ) to distinguish subpopulations within a 
100 Ma interval. However, multiple spots on particular grains 
permit improved analytical errors and more age detail. One 
younger grain (grain 20) yielded a weighted mean 
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207Pb/206Pb age of 1819 ± 21 Ma (95% confidence), 207Pb/206Pb age of 1823 ± 18 Ma, MSWD = 0.84, probability

MSWD = 1.2, probability of fit = 30%, n=3 replicate analy- of fit = 47%, within error of the results from grain 20, from

ses. This age is interpreted as the maximum age of deposition four replicate analyses.

for member B of the Manitou Falls Formation. Grain 32 , also

part of this younger subset, gave a weighted mean


Z7462 Manitou Falls Formation, member D 

Zircons from sample z7462 are generally well rounded com­
pared to others from this study and vary widely in quality. 
Most grains are rounded prisms of varied clarity and colour, 
ranging from clear and colourless to dark brown and highly 
turbid. In BSE images, the clear, colourless, rounded prisms 
show few fractures. Most are unzoned; a few exhibit faint 
concentric zoning (see Fig. 8, grains 39, 81, 98). The darker, 
more turbid zircons generally are highly altered. Alteration 
appears as areas of lower BSE response (i.e. dark grey; see 
Fig. 8, grain 54 and 100), typically parallel to zoning. Highly 
altered zircons, such as grain 100 (Fig. 8), contain elevated 
levels of common Pb and were therefore avoided. However, it 
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banding visible around the edges of grain 54 is an example of

localized alteration. More pervasive alteration is present in not plotted. Error ellipses are at 2σ. b) Cumulative probability


grain 100, where all the dark grey material in the core and curve with overlain histogram. Bin width is 25 Ma, yielding 50%
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Figure 10. a) Transmitted-light image of the sample of 
detrital zircons picked from z7460 (Wolverine Point 
Formation, member B). Numbers in figure refer to the 
grain-identification numbers used during SHRIMP 
analysis and mentioned in the text. b) Post-analysis 
BSE and transmitted-light images of a representative 
selection of zircon grains, showing exact position of 
SHRIMP analysis. Spot 207Pb/206Pb ages are 
reported; see Table 2 for more details. The zircons 
were etched using HF vapour to enhance the visibility 
of the zoning. 

is possible to determine an age from unaltered regions of considered. Clusters of three or four analyses occur at roughly 
grains with localized alteration (see Fig. 8, grain 54). 2050 Ma, 2320 Ma and 2540 Ma. The younger ages (1814 to 
Although most of the zircons are strongly rounded, a small 1940 Ma) come from what appear to be good-quality, 
number of grains appear to be more angular and are perhaps unzoned or concentrically zoned zircons. There is no distinct 
fragments of larger zircons that were broken during the min- morphology or zoning pattern that defines the older zircons, 
eral separation procedure (see Fig. 8, grain 6). although in general older zircons have patchy zonation and 

exhibit various extents of alteration.
Fifty-eight analyses on 52 different grains are presented in 

Table 2 and plotted on a concordia diagram and a cumulative In an attempt to better constrain the maximum age of 
probability curve with overlain histogram in Figure 9. Repli- deposition, multiple analyses were conducted on the two 
cate analyses on individual grains, as well as results that were youngest grains, z7462-80 and -81. The weighted mean 
discordant by more than 10%, are not plotted. Most analyses 207Pb/206Pb age of grain 81 is 1814 ± 23 Ma, MSWD = 0.75, 
(n=32) fall between 1814 and 1940 Ma, in a bimodal distribu- probability of fit = 56%. The weighted mean 207Pb/206Pb age 
tion centred on 1825 Ma and 1930 Ma. The remaining con- of grain 80 is 1819 ± 20 Ma, MSWD = 2.5, probability of fit =

cordant analyses range from 2004 Ma to 2738 Ma but extend

up to ca. 3000 Ma if the discordant analyses are also
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8%, within error of the results from grain 81. Both these 
results are indistinguishable from the prominent Gaussian 
peak at ca. 1825 Ma. 

Z7460 Wolverine Point Formation, member B 

Transmitted-light and BSE images of the zircons from the 
Wolverine Point Formation are presented in Figure 10. Back-
scattered-electron imaging was conducted both before and 
after SHRIMP analysis. The images shown in Figure 10 were 
taken after SHRIMP analysis (SHRIMP pits clearly visible) 
and after etching by brief exposure to hydrofluoric acid (HF) 
vapour. Etching with HF enhances the appearance of zoning 
in zircon by preferentially dissolving areas of zircon with 
greater amounts of radiation damage, i.e. higher U concentra­
tions. The dominant zircon morphology from this sample is 
represented by rounded prisms of moderate quality. Grains 
generally are clear, colourless to pale brown; some contain 
numerous fractures and inclusions. Backscattered-electron 

images reveal oscillatory zoning or no zoning (see Fig. 10, 
grains 76, 93). A minority of grains are very clear, with few 
inclusions or fractures, generally rounded, and exhibit very 
faint straight zoning in BSE images (see Fig. 10, grains 32, 
53). A third group of zircons is composed of blocky frag­
ments with good clarity and few inclusions or fractures (see 
Fig. 10, grains 97, 56). Backscattered-electron imaging of 
etched grains reveals finely spaced oscillatory zoning. The 
remaining zircons are pale brown to pink, large, equant to 
subequant, and well rounded, with faint, patchy zoning (see 
Fig. 10, grain 9). 

A total of 73 analyses were conducted on 64 different 
grains; data are presented on concordia and cumula­
tive-probability plots (Fig. 11). All results are within 7% of 
concordance; replicate analyses are not plotted. This sample 
shows the widest range of ages and the most complex distri­
bution of detrital-zircon age modes of any of the five samples 
from this study. Apparent 207Pb/206Pb ages range from 1650 
to 3372 Ma. On the cumulative probability curve, the most 
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Figure 12. a) Transmitted-light image of the sample of 
detrital zircons picked from z7464 (Douglas Formation). 
Numbers in figure refer to the grain-identification numbers 
used during SHRIMP analysis and mentioned in the text. 
b) Backscattered-electron images of a representative selec­
tion of zircon grains. Ellipses represent approximate posi­
tions of SHRIMP analysis. Spot 207Pb/206Pb ages are 
reported; see Table 2 for more details. 

prominent modes are centred at 1785 Ma and 1850 Ma, 
grouping 25 analyses altogether. Another group of 26 grains 
records a broad range of ages between 2436 and 2713 Ma, 
with slightly more prominent clusters at ca. 2585 Ma and 
2650–2725 Ma. Three other grains yielded ages of 2794, 
2952 and 3372 Ma. Most interestingly, three grains (28, 42 
and 76) yielded ages of ca. 1660 Ma, roughly 100 Ma younger 
than any other detrital zircons analyzed in this study. Repli­
cate analyses were conducted on each of these grains; the 
weighted mean 207Pb/206Pb age for each young grain is given 
in Table 2. The ages of these three grains are unique; all grains 
are very similar geochemically (U = 130–260 ppm, Th/U = 
0.6–0.9), and as such we can consider them as a distinct single 
population. The weighted mean of all analyses (including 
replicates, n=12) is 1662 ± 17 Ma, MSWD = 2.1, probability 
of fit = 2%; this constrains the maximum age of deposition of 
the Wolverine Point Formation. Grain morphology does not 
correlate with age in any straightforward way; for example, 
the youngest grains are also well rounded. 

Z7464 Douglas Formation 

The Douglas Formation is the uppermost unit from the 
Athabasca Basin from which a sample was analyzed for 
detrital zircon geochronology. Zircon recovery from this 
fine-grained quartz arenite was very low, and grains are small 
relative to those from the other samples (typically 50 µm 
across). The transmitted-light image in Figure 12 shows all of 
the recovered zircons, as well a number of grains with low 
relief that are not zircon. Approximately one-third of the 
mounted zircons are subrounded prisms whose quality varies 
from good to poor. They are commonly fractured, and some 
contain inclusions. In BSE images, these zircons exhibit 
oscillatory zoning and areas showing various degrees of alter­
ation that parallel the zoning (see Fig. 12, grains 22, 23, 49). 
Another third of the zircon grains are of higher quality, with 
few fractures or inclusions. These are typically well rounded, 
subequant, clear and colourless. In BSE images, most of these 
zircons are unzoned; a few exhibit faint sector zoning (see 
Fig. 12, grains 5, 14). The remainder of the zircons are irregu­
lar fragments, perhaps from larger grains. In BSE images, 
these zircons exhibit either irregular or concentric zoning; a 
few are unzoned (see Fig. 12, grain 2). 

Due to the limited zircon yield, it was only possible to 
conduct 40 analyses on 37 different grains. The data are pre­
sented in the concordia diagram and cumulative probability 
curve in Figure 13. Results that are discordant by more than 
10% were not plotted (n = 8); nor were replicate analyses. The 
cumulative probability curve of the Douglas Formation sam­
ple is quite similar to that of the underlying Wolverine Point 
Formation. The prominent modes are almost identical at 1780 
Ma and 1850 Ma. A loose grouping of seven older grains 
yield concordant ages between 2443 and 2691 Ma, the same 
age range obtained for older zircons from the Wolverine Point 
formation. Absent are the rare ancient zircons (2.8–3.4 Ga), 
and no grains are younger than 1775 Ma. The maximum age 
of deposition cannot be further constrained than that obtained 
for the underlying Wolverine Point Formation (1660 Ma). 

Page 18 



0.55 

207 206Pb/ Pb spot ages on 2 youngest zircons 

grain #9 =  
grain #15 = 1748 34 Ma 

1766 50 Ma 
± 

± 

a) z7464 
Douglas Formation 
n=30 2600 

2400 

2200 

2000 

1800 

F
re

q
u

en
cy

 
20

6 P
b

/23
8 U

 

0.45 

0.35 

0.25 

7 

6 

5 

4 

3 

2 

1 

0 

Figure 13. 

a) Concordia diagram of U-Pb results from sam­
ple z7464. Analyses discordant by >10% and rep-

4 6 8 10 12 14 licate analyses were not plotted. Error ellipses 
are at 2σ. b) Cumulative probability curve with207Pb/235U	 overlain histogram. Bin width is 25 Ma, yielding 
50% efficiency (Sircombe, 2000). Analyses dis­
cordant by >10% and replicate analyses were not 
included. 

Douglas Formation, 
n=301780 Ma 

1850 Ma 

2590 Ma 
2675 Ma 

b) 

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

2700
800

2900

3000

3100

3200

3300

3400

2 

Age (Ma) 

Table 3. Summary of detrital-zircon SHRIMP U-Pb results for the Athabasca Basin. 

Sample Unit 
Stratigraphic 

position 
No. of 

analyses 
No. of 
grains 

Youngest 
zircon Prominent age modes 

z7464 Douglas Fm TOP 40 37 1765-1775 Ma 1780, 1850, 2590, 2675 Ma 

z7460 Wolverine Point Fm 73 64 1662 ± 17 Ma 1660, 1785, 1850, 2480, 2585, 2660, 2705 Ma 

z7462 Manitou Falls Fm, member D 58 52 1814 ± 23 Ma 1825, 1930, 2320, 2540 Ma 

z7465 Manitou Falls Fm, member B 72 62 1819 ± 21 Ma 1850, 2090, 2515, 2575 Ma 

z7461 Fair Point Fm BOTTOM 67 61 1810 ± 15 Ma 1900, 2520, 2585, 2610 Ma 

In the case of some specimens, the age of the youngest detrital

zircon may be interpreted as being close to the age of deposi-


CONCLUSIONS tion (e.g.1660 Ma zircons in the Wolverine Point Formation).

The youngest zircon in the basal Fair Point Formation indi-


Detrital-zircon SHRIMP U-Pb results for five sandstone sam- cates that sedimentation began in the Athabasca Basin some­

ples from the Athabasca Group are summarized in Table 3. time after 1810 Ma. However, geochronological data from

Figure 14 is a cumulative probability curve encompassing the underlying basement rocks suggest tighter constraints. Fur-

compiled results from all five samples and illustrates promi- ther discussion and interpretation of these results will be pre­
nent age modes for the Athabasca Basin at 1780 Ma, 1850 sented in a paper by Rainbird and others to be published in the 
Ma, 1900 Ma, 2530 Ma, 2580 Ma, 2610 Ma, and ca. 2700 Ma. EXTECH IV final volume. 
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