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Figure 1. Terrane map of Yukon showing the location of the Klondike study area in the Yukon-Tanana 
terrane (Yukon Geological Survey, 2024).



Figure 2. Geological map of the Klondike region, western Yukon. Modified after Mortensen (1996). The 
location of samples dated by U-Pb zircon are symbolized by dating technique with ages in million years 
(Ma). Sample numbers are indicated for data presented in this study (Table 1). Igneous ages from this 
study are shown in black, while red font indicate detrital zircon maximum depositional ages (MDA). Errors 
(2ơ) are shown for samples dated by CA-TIMS in this study (Table 1). Cross-section A-A’ is shown at 
the top with approximate position of samples dated by CA-TIMS in this study. HT = Hunker thrust; NT = 
Ninemile thrust.



Figure 3. a) Strongly foliated carbonaceous schist and quartzite of the Nasina assemblage at 
the headwater of Ensley Creek. b) Quartzo-feldspathic schist, unit Psa, locality 19MC-017. 
c) Gritty quartzite, unit Psa, locality 20MC-003. d) Quartzite from unit Psqm, locality 19MC-016. 
e) Porphyroclastic muscovite-plagioclase-quartz-garnet-chlorite schist at the contact between units Psa 
and Psqm, locality 19MC-018. f) Quartz-mica schist, unit Psq, locality 19MC-021.



Figure 4. a) Strongly foliated metagranite of the Sulphur Creek orthogneiss in proximity to the Ninemile 
thrust at locality 19MC-020. Hand sample (top) and outcrop surface (bottom). b) Lineated, K-feldspar 
augen granite, Sulphur Creek orthogneiss near the Ninemile thrust. c) Coarse-grained two-mica 
granite from the Jim Creek pluton, locality 19MC-011. d) Dike of two-mica granite with xenolith of 
foliated graphitic schist. e) Granite apophyses deformed with host schist along the eastern margin of 
the Jim Creek pluton. f) Scanned thin section (crossed polarized light) showing evidence of dislocation 
(subgrains) and recrystallization (new grains) in quartz near the margin of the Jim Creek pluton. Note 
incipient saussuritization of plagioclase.
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Table 1. Summary of geochronological results for samples from the Klondike region analyzed in this 
study.

Notes:  1) mineral abbreviations after Kretz (1983); 2) total number of zircon analyzed; 3) number of 
“acceptable dates”; 4) YPP = youngest graphical peak; 5) TuffZirc age calculated using Isoplot 4.15 
(Ludwig, 2008; Ludwig & Mundil, 2002); 6) age in bracket corresponds to prominent peak in that sample, 
Fig. 8. 
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Figure 5. Concordia diagrams and ranked plots of 206Pb/238U dates for igneous zircons analyzed by 
LA-ICPMS at Boise State University (Appendix B). Red bars indicate dates used in weighted mean 
calculation. 



Figure 6. Concordia diagrams and ranked plots of 206Pb/238U dates for igneous zircons analyzed by CA-
TIMS at Boise State University (Appendix C).



Figure 7. Plots of Hft vs. age for representative igneous zircons from the Klondike region (data 
in Appendix D). Colour intensity contours within the 95th percentile envelope were plotted using 
HafniumPlotter of Sundell et al. (2019). LA-ICPMS dates younger than ca. 260 Ma are affected by Pb loss 
as discussed in Colpron et al. (2025). CHUR – chondritic uniform reservoir; DM – depleted mantle. 



Figure 8. Histograms, probability density plots (PDP) and kernel density estimates (KDE) for detrital 
zircon samples analyzed by LA-ICPMS at the Arizona LaserChron Center (data in Appendix A). Plots 
generated using AgeCalcML (Sundell et al., 2020). TuffZirc ages calculated using IsoPlot 4.15 (Ludwig, 
2008; Ludwig and Mundil, 2002). 



Figure 9. Plots of Hft vs. age for representative detrital zircons from the Klondike region (data 
in Appendix D). Colour intensity contours within the 95th percentile envelope were plotted using 
HafniumPlotter of Sundell et al. (2019). LA-ICPMS dates younger than ca. 260 Ma are affected by Pb 
loss as discussed in Colpron et al. (2025). CHUR – chondritic uniform reservoir; DM – depleted mantle. 



Figure 10. Concordia diagrams and ranked plots of 206Pb/238U dates for detrital zircons analyzed by CA-
TIMS at Boise State University (Appendix C). Red bars indicate dates used in weighted mean calculation.



Figure 11. Geological map of the Klondike region showing 40Ar/39Ar and K/Ar cooling ages. Larger 
symbols and bold types indicate samples analyzed for this study (Appendix E; Fig. 12); all other data are 
from Yukon Geological Survey (2023b, and references therein). See Figure 2 for map legend.





Figure 12. 40Ar/39Ar age spectra for biotite and muscovite of the Jim Creek and Sulphur Creek plutons. 
Data is presented in Appendix E.



Figure 13. Mobile element diagrams to evaluate degree of alteration in the Permian Yukon-Tanana 
terrane samples. a) Al2O3/Na2O-Na2O diagram of Ruks et al. (2006) based on the Spitz and Darling 
(1978) index. Most samples are unaltered, but a few have evidence for Na2O loss and gains and are thus 
variably altered. b) Alteration box plot of Large et al. (2001) with the Hashimoto alteration index (AI) 
plotted against the chlorite-carbonate-pyrite index (CCPI). As in (a), most samples are unaltered, but 
some are altered; thus, limiting the use of major elements for petrological classification and determination 
of tectono-magmatic setting.



Figure 14. Immobile element classification diagrams. a) Zr/TiO2-Nb/Y diagram of Pearce (1996; modified 
from Winchester and Floyd, 1977). b) Th/Yb-Zr/Y diagram of Ross and Bedard (2009).



Figure 15. Primitive mantle normalized multi-element plots for mafic rocks of the Klondike assemblage 
and Sulphur Creek plutonic suite. Primitive mantle values from Sun and McDonough (1989). a) Klondike 
assemblage – MORB affinity. b) Klondike assemblage – E-MORB affinity. c) Klondike assemblage – island 
arc tholeiite (IAT) affinity. d) Klondike assemblage – calc-alkalic affinity. e) Sulphur Creek suite – back-arc 
basin basalt affinity. f) Sulphur Creek suite – calc-alkalic affinity.



Figure 16. Magma source and tectonic affinity diagrams for Mafic rocks. a) Th/Nb-Ti/V diagram of 
Shervais (2022). b) Th/Yb-Nb/Yb diagram of Pearce (2014), updated from Pearce and Peate (1995). 



Figure 17. Primitive mantle normalized multi-element plots for Permian intermediate and felsic rocks 
from the Yukon-Tanana terrane. Primitive mantle values from Sun and McDonough (1989). a) Klondike 
assemblage – intermediate – calc-alkalic affinity. b) Klondike assemblage – felsic – calc-alkalic affinity. 
c) Sulphur Creek suite – intermediate – calc-alkalic affinity. d) Sulphur Creek suite – felsic – calc-alkalic 
affinity. e) Sulphur Creek suite – felsic – back-arc basin affinity. f) Jim Creek pluton – felsic – calc-alkalic 
affinity.



Figure 18. Tectonic affinity diagrams for felsic rocks. a) Zr-Ga/Al plot of Whalen et al. (1987). b) Nb-Y 
diagram of Pearce et al. (1984).





Figure 19. Primitive mantle normalized multi-element plots for Permian mafic rocks from the Dawson–
Clinton Creek assemblage. Primitive mantle values from Sun and McDonough (1989). a) Dawson–Clinton 
Creek assemblage – mid-ocean ridge basalt (MORB)/back-arc basin basalt affinity (BABB). b) Dawson–
Clinton Creek assemblage – enriched mid-ocean ridge basalt (E-MORB) affinity. c) Dawson–Clinton 
Creek assemblage – calc-alkalic affinity.
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