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Description of Content 

This report contains U-Pb geochronological results for 11 rock samples from northern Saskatchewan 

collected between 1997 and 2005. These samples were part of a collaborative project between the 

Geological Survey of Canada and the Geological Survey of Saskatchewan.  While results from other 

samples collected during this project were published previously, the results included here were not, 

primarily due to uncertainty about the interpretation of the results.  The purpose of this report is to 

release the existing data with the required sample and laboratory metadata along with a limited, 

preliminary interpretation so that this information available for consideration by future researchers.   

This report contains two Excel spreadsheets, each containing the results for either isotope dilution 

thermal ionization mass spectrometry (ID-TIMS, Appendix 1) analysis or sensitive high resolution ion 

microprobe (SHRIMP, Appendix 2) analysis conducted at the Geological Survey of Canada. Each 

spreadsheet consists of a worksheet containing the data and a series of sheets containing the concordia 

diagram for each sample.  For the four samples analysed by SHRIMP, the scanning electron 

microscope zircon images annotated with the SHRIMP spot location are included as separate Adobe 

pdf files. Details for each sample (location, lithology, interpretation of results) are summarized below. 

Analytical Methods 

All samples were disaggregated using standard crushing/pulverizing techniques followed by density 

separation using the Wilfley table and heavy liquids.  Zircon and monazite grains were selected after 

examination under a binocular microscope.   

Zircon grains analysed by ID-TIMS and were treated with the air abrasion method (Krogh, 1982) 

before being submitted for U-Pb chemistry.  Monazite grains were not subject to any pre-dissolution 

treatment. Dissolution of both zircon and monazite in concentrated HF, extraction of U and Pb, and 
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mass spectrometry followed the methods described by Parrish et al. (1987).  Data reduction and 

numerical propagation of analytical uncertainties follow Roddick (1987).   

For SHRIMP analysis, zircons grains were cast in 2.5 cm diameter epoxy mounts along with 

fragments 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.  The internal features 

of the zircons (such as zoning, structures, alteration, etc.) were characterized in cathodoluminescence 

(CL) and/or back-scattered electron mode (BSE) utilizing a scanning electron microscope. Hard-copy 

images of the zircon grains were numbered and annotated with the location of the SHRIMP spot.  

Scans of these annotated images are included as separate files for each sample. SHRIMP analytical 

procedures followed those described by Stern (1997). Off-line data processing was accomplished 

using customized in-house software.  The 1σ external errors of 206Pb/238U ratios reported in the data 

table incorporate the error in calibrating the reference material.  Common Pb correction utilized the Pb 

composition of the surface blank (Stern, 1997).   

For both TIMS and SHRIMP results, Isoplot v. 4.15 (Ludwig, 2003) was used to generate concordia 

plots and calculate weighted means. The error ellipses on the concordia diagrams and the weighted 

mean errors are reported at the 95% confidence level.   

Results 

Lab number: 5624 
Sample number: CXA98-T223 
Lithological description: Coarse-grained, foliated, hornblende-biotite-titanite-magnetite granodiorite 
Location: Reindeer Lake                                                                                                                                                                                            
Latitude: 57.51479°N 
Longitude: -102.58090°W 
 
This sample yielded an igneous crystallization age of 1843±2 Ma, based on the weighted mean 
207Pb/206Pb age of 3 single grain ID-TIMS fractions (MSWD = 0.42, Appendix 1).    

******** 
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Lab number: 5625 
Sample number: CXA98-D93 
Lithological description: Coarse-grained, hornblende-biotite bearing monzogranite 
Location: Reindeer Lake                                                                                                                                                                                            
Latitude: 56.87133°N 
Longitude: -102.25693°W 
 
This sample yielded an igneous crystallization age of 1863±2 Ma, based on the weighted mean 
207Pb/206Pb age of 4 multi-grain ID-TIMS fractions (MSWD = 1.8, Appendix 1).  One single grain 
fraction, whose slightly younger 207Pb/206Pb age was statistically distinct, was excluded from the 
calculation of the age.  This analysis might reflect a small amount of ancient Pb-loss.  

******** 
 
Lab number: 5859 
Sample number: CXA98-D397 
Lithological description: Medium grained, foliated hornblende-biotite tonalite 
Location: South shore of Reindeer Lake, on island north of Deep Bay                                                                                                                                                
Latitude: 56.51427°N 
Longitude: -102.91857°W 
 
This sample yielded an igneous crystallization age of 1863±5 Ma, based on the weighted mean 
207Pb/206Pb age of 4 multi-grain ID-TIMS fractions (MSWD = 3.6, Appendix 1).  Three fractions were 
excluded from the calculation of the age.  

******** 
 
Lab number: 6068 
Sample number: CXA97-A142  
Lithological description: medium grained, foliated, recrystallized, homogeneous, biotite -hornblende 
tonalite 
Location: Small un-named island north of Reynolds Island, Reindeer Lake                                                                                                                                            
Latitude: 56.69353°N 
Longitude: -102.50045°W 
 
This sample yielded an igneous crystallization age of 1810±5 Ma, based on the weighted mean 
207Pb/206Pb age of 9 SHRIMP analyses of high U zircon rims (MSWD = 1.7, Appendix 2, IP310-
6068.pdf).  Low U zircon cores form a population with an age of 1844±8 Ma (n=11, MWSD = 1.15) 
which is interpreted as an inherited component.  

******** 
 
Lab number: 6112 
Sample number: CXA98-D108 
Lithological description: Pinkish-grey foliated biotite granite, medium to coarse-grained, mostly 
recrystallized 
Location: Shoreline on Reindeer Lake just out of Paskwachi Bay, south side.                                                                                                                                        
Latitude: 57.20644°N 
Longitude: -101.99761°W 
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This sample yielded an igneous crystallization age of 1833±2 Ma, based on the weighted mean 
207Pb/206Pb age of 3 multi-grain ID-TIMS fractions (MSWD = 0.11, Appendix 1).  Two fractions were 
excluded from the calculation of the age.  

******** 
 
Lab number: 7829 
Sample number: CXA-98-L48 
Lithological description: tonalite, intrusive into Burntwood, south of the Levesque Bay assemblage 
Location: n/a                                                                                                                                                                                                      
Latitude: 56.47178°N 
Longitude: -102.95446°W 
 
This sample yielded an estimated igneous crystallization age of 1850±2 Ma, based on the 207Pb/206Pb 
age of a single multi-grain concordant fraction (Appendix 1).  Three other fractions return discordant 
results. 

******** 
 
Lab number: 7877 
Sample number: RM0301-114 
Lithological description: felsic volcanic fragmental 
Location: Reindeer Lake, north of Patterson Island 
Latitude: 57.71263°N 
Longitude: -102.61306°W 
 
Only 5 zircon grains were recovered from this sample, of which only 3 were of sufficient quality for 
SHRIMP analysis (Appendix 2, IP325-7877.pdf).  The weighted mean 207Pb/206Pb age of these 3 
analyses is 2641±41 Ma (MSWD = 2.7).  This is tentatively interpreted as the crystallization age of the 
volcanic fragmental, however we cannot exclude the possibility that these are inherited/detrital grains. 
 
********  
 
Lab number: 7881 
Sample number: 0001-064 
Lithological description: medium to coarse grained, massive to weakly foliated pink 
leucogranodiorite intrudes supracrustals of the Sickle group 
Location: east central Laurie Lake                                                                                                                                                                                 
Latitude: 56.57009°N 
Longitude: -102.01405°W 
 

This sample yielded an igneous crystallization age of 1846±18 Ma, based on the weighted mean 
207Pb/206Pb age of 7 SHRIMP zircon analyses (MSWD = 0.38, Appendix 2, IP325-7881.pdf).  A 
metamorphic age of 1803±1 Ma was determined from the weighted mean 207Pb/206Pb age of 2 single-
grain TIMS monazite fractions (MSWD = 0.57, Appendix 1). One slightly younger monazite fraction 
(1799.5 Ma) was excluded from the calculation of the metamorphic age.  
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******** 

Lab number: 7882 
Sample number: 0001-0063 
Lithological description: hornblende granodiorite belonging to the LaRonge/Lynn Lake belt, 
intrusive into interpreted volcanic rocks 
Location: east central Laurie Lake                                                                                                                                                                                 
Latitude: 56.55574°N 
Longitude: -102.00762°W 
 
This sample yielded an estimated igneous crystallization age of 1845±3 Ma, based on the 207Pb/206Pb 
age of a single, multi-grain, concordant fraction (Appendix 1).  Two other fractions return discordant 
results. 

******** 

Lab number: 7883 
Sample number: 0001-184 
Lithological description: medium to coarse grained leucotonalite intrusive into psammitic to pelitic 
turbidites of the Duck Lake assemblage as well as into volcanic rocks of the Lawrence Point 
assemblage 
Location: southeast of the Duck Lake channel at Reindeer Lake                                                                                                                                                      
Latitude: 56.58054°N 
Longitude: -102.94031°W 
 
This sample was dated by both multi-grain TIMS (Appendix 1) and SHRIMP (Appendix 2, IP385-
7883.pdf) techniques.  Three TIMS fractions yielded precise but discordant 207Pb/206Pb dates of 
1798.3±2.2 Ma (1.75% discordant), 1801.7±2 Ma (1.79% disc.) and 1812.7±2 Ma (3.13% disc.). All 
three fractions had in excess of 500 ppm U. The Tukey's biweight 207Pb/206Pb mean age determined 
from the SHRIMP analyses is 1847±10 Ma (n=25, 3 rejects).  This includes both high U (up to 3200 
ppm) and low U (down to 50 ppm) zircon and is tentatively interpreted as the crystallization age of the 
leucogranite.  The younger, discordant TIMS results are interpreted to reflect Pb-loss. 
 

 ******** 

Lab number: 8781 
Sample number: CXA98-D042 
Lithological description: diorite 
Location: Reindeer Lake                                                                                                                                                                                            
Latitude: 56.51375°N 
Longitude: -103.21048°W 
 
Five TIMS fractions (1-2 grains per fraction) were analyzed from this sample (Appendix 1).  The best 
estimate for the crystallization age is the upper intercept of a regression through the three most precise 
results, 1849±13 Ma (MSWD = 0.00).  Alternatively, a minimum age for the crystallization of the 
diorite is 1835±2 Ma, which is the 207Pb/206Pb age of the most concordant fraction (0.35% discordant). 
 
 



6 
 

References: 

Krogh, T.E. 1982: Improved accuracy of U-Pb zircon ages by the creation of more concordant systems 
using an air abrasion technique. Geochimica et Cosmochimica Acta, 46, 637-649. 

Ludwig, K.R. 2003: User's manual for Isoplot/Ex rev. 3.00:  a Geochronological Toolkit for Microsoft 
Excel. Special Publication, 4, Berkeley Geochronology Center, Berkeley, 70 p. 

Roddick, J.C. 1987: Generalized numerical error analysis with application to geochronology and 
thermodynamics; Geochimica et Cosmochimica Acta, 51, 359–362. 

Parrish, R.R., Roddick, J.C., Loveridge, W.D. and Sullivan, R.W. 1987: Uranium-lead analytical 
techniques at the geochronology laboratory, Geological Survey of Canada; in Radiogenic Age 
and Isotopic Studies: Report 1, Geological Survey of Canada. 87-2, 3–7. 

Stern, R.A. 1997:  The GSC Sensitive High Resolution Ion Microprobe (SHRIMP): analytical 
techniques of zircon U-Th-Pb age determinations and performance evaluation: in Radiogenic 
Age and Isotopic Studies, Report 10, Geological Survey of Canada, Current Research 1997-F, p. 
1-31. 


	Description of Content
	Analytical Methods
	Results
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


