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Abstract 

The Laberge Group consists of synorogenic, marginal-marine to deep-marine 

strata that were deposited in the Whitehorse trough of central Yukon during the collision 

of the northern Intermontane terranes along the western Laurentian margin. New detrital 

zircon U-Pb-Hf data from Laberge Group rock units constrain the Early to Middle 

Jurassic depositional ages and provenance of Whitehorse trough strata and determine 

their relationship to the unroofing history of adjacent basement successions. The 

Whitehorse trough initiated in the Sinemurian as a long, narrow basin that subsequently 

grew to the west, east, and south by Aalenian time and was sourced by Paleozoic Yukon-

Tanana and Stikinia basement rocks and their synorogenic Late Triassic-Early Jurassic 

plutonic suites. Late Triassic-Middle Jurassic detrital zircon grains from the northern apex 

of the Whitehorse trough record an excursion to subchondritic Hf(t) values that coincides 

with the burial of Intermontane terranes and may record crustal thickening proximal to 

northern regions of the basin.    
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Chapter 1: Introduction  

The composition of siliciclastic sediments is controlled by many factors, including 

climate, topography, plate tectonic setting, and scale of the depositional system (e.g., 

Dickinson and Suczek, 1979; Dickinson and Valloni, 1980; Ingersoll, 1993; Johnsson, 1993; 

Link et al., 2005). Locally-derived provenance signatures are predicted for convergent margin 

basin deposits as a result of synsedimentary magmatism, regional uplift, and erosion (e.g., 

Dickinson, 1974; Dickinson and Suczek, 1979; Dickinson et al., 1983; Cawood et al., 2009, 

2012). Detrital zircon U-Pb provenance techniques have proven to be especially useful for 

stratigraphic investigations that attempt to constrain the maximum depositional age, source, 

and paleogeography of synorogenic rock units, including those along long-lived accretionary 

margins that are reworked by regional deformation, metamorphism, and magmatism (e.g., 

Willner et al., 2008; Wu et al., 2010; Anfinson et al., 2012). The characterization of 

siliciclastic sediment through detrital zircon Hf isotope analysis in addition to U-Pb 

geochronology is useful to improve the identification of source regions and provide insight 

into the crustal evolution of these source regions (e.g., Hawkesworth and Kemp, 2006; Kemp 

et al., 2006; Flowerdew et al., 2007; Iizuka et al., 2010; Beranek et al., 2013; Pecha et al., 

2016; Liu et al., 2017). Detrital zircon Hf isotope data have also become useful for monitoring 

periods of crustal thickening and continental arc development along accretionary margins that 

are defined by excursions towards subchondritic values, informally known as “pull-downs” 

(e.g., Gehrels and Pecha, 2014; DeCelles and Graham, 2015).  

The northern Cordillera is comprised of parautochthonous North American margin 

strata in the east and the accreted Intermontane, Insular, and Alaskan terranes in central and 
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western parts of the mountain belt (Fig. 1.1; e.g., Monger and Price, 2002; Nelson et al., 

2013). The early Mesozoic accretionary history of the northern Canadian Cordillera is marked 

by the collision and accretion of the peri-Laurentian Intermontane arc terranes (Yukon-

Tanana, Stikinia, and Quesnellia) and in part recorded by synorogenic strata of the Early-

Middle Jurassic Whitehorse trough (Figs. 1.1 and 1.2; e.g., Mihalynuk et al., 1994; Dickie and 

Hein, 1995; Nelson et al., 2013; Colpron et al., 2015). Late Triassic-Early Jurassic collision 

and accretion along the western Laurentian margin resulted in crustal thickening and burial of 

Intermontane terrane basement rocks to 5-9 kbar (~18-33 km) followed by rapid exhumation 

along the eastern, western, and northern flanks of the Whitehorse trough at a rate of ~4 

km/m.y. (e.g., Hart et al., 1995; Johnston and Erdmer, 1995; Villeneuve et al., 2003; Berman 

et al., 2007; Knight et al., 2013; Colpron et al., 2015; Clark, 2017; Kellett et al., 2018). 

Subsequent erosion of the northern Intermontane terranes and tectonic subsidence in the 

Whitehorse trough resulted in the deposition of the Laberge Group, a 3000 m-thick succession 

of marginal-marine and deep-marine strata that extends from the Carmacks region in the 

central Yukon to the Dease Lake region of northern British Columbia (Fig. 1.2; e.g., 

Tempelman-Kluit, 1979; Dickie and Hein, 1994; Lowey, 2004, 2008; Colpron et al., 2015). 

Laberge Group strata unconformably overlie various shallow-water, arc-marginal rock units of 

the Lewes River Group (Mesozoic Stikinia) and indicate a rapid change in depositional 

environment (Cairnes, 1910; Tempelman-Kluit, 1984; Dickie and Hein, 1995; Lowey 2004, 

2008; Colpron et al., 2007). Proximal or marginal-marine strata of the Tanglefoot formation at 

the base of the Laberge Group are restricted to the northern apex of the Whitehorse trough, 

whereas distal or deep-marine strata assigned to the Richthofen formation are restricted to 

central regions, suggesting a south-directed deepening of the basin (Fig. 1.2; e.g., Dickie and 
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Hein, 1995; Tempelman-Kluit, 1984; Lowey, 2004, 2009). Published detrital zircon U-Pb data 

further suggest that the Laberge Group strata were locally sourced from Late Triassic-Early 

Jurassic arc- to collision-related plutons and pre-Mesozoic basement domains of the peri-

Laurentian Yukon-Tanana, Stikinia, and Quesnellia terranes (Colpron et al., 2015). Laberge 

Group strata in central Yukon yield Hettangian-Pliensbachian and Pliensbachian-Toarcian 

maximum depositional ages along the central axis and western edge of the basin, respectively, 

and suggest an east to west younging trend and westerly growth of the Whitehorse trough 

(Colpron et al., 2015).  

Despite recent advances in understanding Whitehorse trough stratigraphy (e.g., Hart et 

al., 1995; Shirmohammad et al., 2011; Colpron et al., 2015), the precise timing of the Laberge 

Group deposition and relative sediment contributions of Yukon-Tanana, Quesnellia, and 

Stikinia basement assemblages and their Late Triassic-Middle Jurassic plutonic suites during 

regional exhumation remains uncertain. In this thesis, I report the physical stratigraphy and 

detrital zircon U-Pb-Hf composition of 12 Laberge Group rock samples to investigate the 

stratigraphic response to Jurassic unroofing and test the relationships between the timing of 

terrane accretion, exhumation, and Whitehorse trough sedimentation. The ICP-MS 

(inductively coupled plasma mass spectrometer) and MC-ICP-MS (multi-collector inductively 

coupled plasma mass spectrometer) laser ablation split stream (LASS) method, which features 

simultaneous collection of U-Pb and Hf (or Nd) isotopes, was used to discriminate Yukon-

Tanana, Stikinia, and Quesnellia sediment sources in the central Yukon and characterize 

isotopic trends associated with Jurassic tectonism and crustal thickening in the Canadian 

Cordillera. New maximum depositional ages for the basal Laberge Group and select locations 
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higher in stratigraphy are proposed to constrain the timing of basin development and 

provenance evolution of the Whitehorse trough.  

1.1 Geological background 

The Yukon-Tanana, Stikinia, and Quesnellia arc terranes and the Slide Mountain and 

Cache Creek oceanic terranes underlie the core of the northern Cordillera. The Whitehorse 

trough is positioned at the center of an inverted ‘V’-shaped geometry configured by the 

Intermontane terranes during their accretion to the western Laurentian margin (Fig. 1.1; 

Nelson and Mihalynuk, 1993; Mihalynuk et al., 1994). Proposed tectonic models to account 

for this geometry include strike-slip duplication of the Intermontane terranes (Wernicke and 

Klepacki, 1988) and counterclockwise or oroclinal bending of Stikinia, Yukon-Tanana, and 

Slide Mountain that resulted in the entrapment of the Cache Creek terrane (e.g., Nelson and 

Mihalynuk, 1993; Mihalynuk et al., 1994). Oroclinal bending is generally considered as the 

most viable model to explain this geometry, however, these ideas remain controversial (e.g., 

Nelson et al., 2013; Colpron et al., 2015).  

1.1.1 Orocline model 

The Intermontane terranes evolved in the peri-Laurentian realm and interacted with the 

western Laurentian margin from the Devonian to Jurassic periods (e.g., Nelson et al., 2013). 

Stikinia and Quesnellia make up the majority of the Intermontane terranes and are comprised 

of Mississippian to Permian arc-related basement rocks (e.g., Takhini and Boswell 

assemblages), Triassic plutonic and volcanic rocks, and Jurassic volcanic and sedimentary 

rocks (e.g., Monger et al., 1991; Hart, 1997; Colpron et al., 2006; Nelson et al., 2006, 2013; 
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Sack et al., 2019). The Yukon-Tanana terrane consists of variably deformed and 

metamorphosed mid- to late Paleozoic arc successions (Finlayson, Klinkit, Klondike 

assemblages) that were built upon and intrude a pre-Late Devonian continental margin 

succession (Snowcap assemblage) of northwest Laurentian affinity (e.g., Mortensen, 1992; 

Colpron et al., 2006; Piercey and Colpron, 2009). Basement rocks of the Yukon-Tanana 

terrane were separated from the Laurentian margin following Late Devonian-Early 

Mississippian back-arc extension that resulted from slab rollback of the downgoing plate (e.g., 

Mortensen, 1992; Nelson et al., 2006). Continued extension in the back-arc region led to the 

opening of the Slide Mountain Ocean and westward transport of Yukon-Tanana and related 

peri-Laurentian terranes, analogous to the modern Japanese arc-Sea of Japan system (e.g., 

Murphy et al., 2006; Colpron et al., 2006, 2007). Outboard of the Laurentian margin, 

Carboniferous to Permian magmatic arcs that comprise the Finlayson, Klinkit, Klondike 

assemblages were built upon Yukon-Tanana basement rocks (e.g., Piercey et al., 2006; 

Colpron et al., 2007; Nelson et al., 2013). The Stikinia and Quesnellia arc terranes also 

evolved in the peri-Laurentian realm outboard of the Laurentian margin following the opening 

of the Slide Mountain Ocean (e.g., Colpron et al., 2007; Nelson et al., 2013). Quesnellia 

basement rocks (Lay Range succession and Harper Ranch Group) are consistent in 

stratigraphy, age, and geochemistry to the Late Mississippian to early Permian Klinkit 

assemblage of the Yukon-Tanana (e.g., Simard et al., 2003; Colpron et al., 2007) and are 

inferred to link the development of Quesnellia/Stikinia to Yukon-Tanana (e.g., Colpron et al., 

2007; Nelson et al., 2013). 

Westward subduction that led to the closure of the Slide Mountain Ocean is linked to a 
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mid- to late Permian polarity reversal beneath the Yukon-Tanana, Stikinia, and Quesnellia 

terranes (Tempelman-Kluit 1979; Mihalynuk et al., 1994; Piercey et al., 2006; Nelson et al., 

2013). Yukon-Tanana, Stikinia, and Quesnellia were subsequently transported cratonwards 

and within proximity to the western Laurentian margin by the late Permian (Beranek et al., 

2010; Beranek and Mortensen, 2011). Following the final closure of the Slide Mountain 

Ocean, the polarity of subduction again reversed and eastward subduction was renewed 

beneath the western edge of North America from the mid-Triassic to Early Jurassic (Beranek 

and Mortensen, 2011; Nelson et al, 2013). A primitive Permian-Triassic intraoceanic arc 

(Kutcho arc) carried towards the margin on the downgoing plate collided with the northern 

Cordilleran margin by the Late Triassic (e.g., Mihalynuk et al., 1994; Schiarizza 2011, 2012). 

Mihalynuk et al. (1994) suggested that the configuration of Yukon-Tanana, Stikinia, 

Quesnellia and the impinging Kutcho arc are analogous to the modern Aleutian and Kurile 

arcs and Emperor Seamount chain in the North Pacific Ocean. The collision of the Kutcho arc 

and/or seafloor spreading behind Stikinia are inferred as the potential driving forces for 

oroclinal bending, where Stikinia and Quesnellia acted as the outer and inner limbs, 

respectively, and Yukon-Tanana as the hinge (Mihalynuk et al., 1994). Counterclockwise 

rotation isolated the Cache Creek Ocean between Stikinia and Quesnellia in the Early Jurassic 

(Mihalynuk et al., 1994). A modern analogue for the initiation of oroclinal bending is 

observed in the southwest Pacific Ocean with the collision of the Carolina Rise with the 

Mariana arc, which has produced an oroclinal bend where the Yap and Mariana trenches act as 

the limbs (McCabe and Uyeda, 1983; Mihalynuk et al., 1994). This arc-arc collision and 

seafloor spreading in the Philippine Sea resulted in a greater than 50° clockwise rotation of 

Guam, however, an oceanic assemblage is not entrapped in the Carolina Rise region (McCabe 
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and Uyeda, 1983; Mihalynuk et al., 1994). Continued rotation of Stikinia caused the 

subduction of Cache Creek oceanic crust to transition from a single eastward subduction zone 

to a bivergent system with westward subduction beneath the Stikinia terrane and eastward 

subduction beneath the Quesnellia terrane (Mihalynuk et al., 1994).  A modern analogue to 

this bivergent tectonic configuration occurs between the Eurasian and Philippine plates where 

oceanic assemblages of the Molucca sea are subducting eastward beneath the Halmahera arc 

and westward beneath the Sangihe arc (Morris et al., 1983; Mihalynuk et al., 1994). The 

Early-Middle Jurassic Whitehorse trough was deposited on top of the northern Intermontane 

terranes and is interpreted to have developed in a forearc position at the center of the oroclinal 

bend (e.g., Tempelman-Kluit, 1979; Mihalynuk et al., 1994; Colpron et al., 2015). Dickie and 

Hein (1995) suggested that initial subsidence in the basin was irregular and rapid and is likely 

attributed to a combination of movement along basin-bounding faults and relative sea level 

rise. The Cache Creek Ocean closed by the Middle Jurassic and its oceanic assemblages were 

emplaced onto northeastern Stikinia, marking the final accretion of the Intermontane terranes 

against the continental margin (e.g., Mihalynuk et al., 1994; Nelson et al., 2013). 

1.1.2 Crustal thickening, exhumation, and pluton emplacement 

 

The Early Jurassic imbrication of the northern Intermontane terranes resulted in rapid 

crustal thickening and exhumation in Yukon and northern British Columbia (e.g., Johnston 

and Erdmer, 1995; Johnston et al., 1996; Villeneuve et al., 2003; Berman et al., 2007; Knight 

et al., 2013). Thermobarometric data and metamorphic petrology indicate that Yukon-Tanana 

rocks located along the western flank and north of the Whitehorse trough were buried at 5-9 

kbar (~18-33 km) and subsequently exhumed to upper crustal levels by the Sinemurian-
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Pliensbachian (195-186 Ma) (e.g., Johnston and Erdmer, 1995; Johnston et al., 1996; 

Villeneuve et al., 2003; Berman et al., 2007; Knight et al., 2013). Eclogite clasts collected 

from a distinct latest Pliensbachian-earliest Toarcian conglomerate unit of the Laberge Group 

in northern British Columbia suggest rapid Early Jurassic exhumation rates of ~4 km/m.y. and 

are interpreted to be sourced from the suture between Yukon-Tanana and Stikinia (Kellett et 

al., 2018). Regional exhumation was likely driven by buoyant extrusion during slab rollback, 

upper-plate retreat, transtension, slab breakoff, or syn- to post-collisional extension at the 

boundary of Yukon-Tanana and Stikinia (Kellett et al., 2018). Subsidence in the Whitehorse 

trough is coeval with the rapid exhumation of the Intermontane terranes, however, there are no 

estimates on the rates of subsidence within the basin (e.g., Dickie and Hein, 1995; Lowey, 

2008; Colpron et al., 2015). 

Intermontane terrane burial and subsequent exhumation were accompanied by Late 

Triassic-Middle Jurassic plutonism (Fig. 1.3a; e.g., Johnston et al., 1995, 1996; Tafti, 2005; 

Colpron et al., 2016; Yukon Geological Survey, 2017). The Late Triassic Stikine suite (ca. 

216-206 Ma) is oldest plutonic suite and consists of granodiorite, diorite, and gabbro units that 

crop out in restricted areas southwest of Whitehorse and northwest of Carmacks (Fig. 1.3a; 

e.g., Hart and Radloff, 1990, Colpron et al., 2016). Stikine plutonic suite rocks located 

southwest of Whitehorse (Fish Lake and Friday Creek) yield superchondritic zircon Hf(t) 

values that range from +9.7 to +11.5 (Fig. 1.3b; Sack et al., 2019). The Late Triassic-Early 

Jurassic Minto plutonic suite (ca. 204-194 Ma) crops out near the northern apex of the 

Whitehorse trough to the northwest and east of Carmacks and is comprised of granodiorite, 

quartz monzonite, granite, and minor syenite plutons that are best represented by the Tatchun 
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pluton (Hf(t): -9.5 to +9.5), Granite Mountain pluton (Hf(t): -12.7 to +10.1), Minto pluton 

(Hf(t): +0.8 to +10.9) and Thirtymile pluton (Hf(t): -1.0 to +3.8) (Fig. 1.3b; e.g., Tafti and 

Mortensen, 2003; Colpron et al., 2016; Sack et al., 2019). The Early Jurassic Long Lake suite 

(ca. 192-178 Ma) is characterized by granodiorite and granite units of the Aishihik pluton, Big 

Creek, Sawtooth, and Englishman plutons, and Logtung quartz diorite that predominately crop 

out northwest and along the western edge of the Whitehorse trough (Colpron et al., 2016; 

Joyce et al., 2016). The Aishihik (Hf(t): -27.3 to +12.1) and Big Creek plutons (Hf(t): -3.6 to 

+1.7) crop out northwest and along western side of the Whitehorse trough and yield 

dominantly subchondritic to chondritic zircon Hf(t) values, whereas the Sawtooth pluton (Hf(t): 

-6.2 to +11.6), Englishman pluton (Hf(t): +1.6 to +3.7) and Logtung quartz diorite (Hf(t): -2.9 

to +1.4) crop out in smaller regions along the southeastern edge of the Whitehorse trough and 

yield chondritic to superchondritic zircon Hf(t) values (Fig. 1.3b; Colpron et al., 2016; Sack et 

al., 2019). The Middle Jurassic Bryde (ca. 172-168 Ma) and Middle to Late Jurassic 

McGregor (ca. 163-160 Ma) suite granitoids are the youngest plutonic rocks adjacent to the 

Whitehorse trough. The Bryde suite includes alkali syenite, diorite, and monzodiorite that 

crops out in the Atlin Lake (Hf(t): +4.7 to +7.0), Marsh Lake (Hf(t): +0.9 to +3.8), and Teslin 

Crossing (Hf(t): +6.5 to +8.4) regions near Whitehorse and to the north of Carmacks, whereas 

the McGregor suite (Hf(t): +0.9 to +11.1) is apparently restricted to the McGregor pluton 

locality north of Carmacks (Fig. 1.3a; Colpron et al., 2016; Sack et al., 2019).  
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1.1.4 Mesozoic stratigraphic framework  

1.1.4.1 Stikinia and Quesnellia 

Mesozoic Quesnellia is comprised of augite-phyric basalt, andesite, volcaniclastic 

rocks and minor carbonate rocks assigned to the Upper Triassic Semenof formation, whereas 

Mesozoic Stikinia in central Yukon consists of shallow-water, arc-marginal, and arc-related 

rocks of the Joe Mountain formation and Lewes River Group (Fig. 1.4; e.g., Tempelman-

Kluit, 1984; Dickie and Hein, 1995; Hart, 1997; Simard and Devine, 2003). The Middle 

Triassic Joe Mountain formation consists of pillow basalt, massive basalt, siliciclastic and 

calcareous strata, and microdiorite and gabbro intrusions with pervasive low temperature 

chlorite and epidote alteration (Hart, 1997). Joe Mountain formation rocks primarily crop out 

in the Joe Mountain and Mount Byng regions east of Whitehorse and yield island arc tholeiite 

and mid-ocean ridge geochemical signatures (Figs. 1.2 and 1.4; Hart, 1997; Bordet, 2016).  

The Upper Triassic Lewes River Group overlies the Joe Mountain formation and is 

comprised of a 3000 m-thick assemblage of basalt and andesite, flow breccia, mafic tuff, 

conglomerate, greywacke, limestone, and shale assigned to the Povoas and Aksala formations 

(Fig. 1.4; Tempelman-Kluit, 1984; Dickie and Hein, 1995; Hart, 1997). The Carnian Povoas 

formation represents the main volcanic unit of the Lewes River Group and is characterized by 

high-K basalt, andesite, and volcanic breccia with island arc to calc-alkaline geochemical 

signatures (Fig. 1.4; Tempelman-Kluit, 1984, 2009; Hart, 1997). Rocks assigned to the Povoas 

formation crop out in central, northern, and eastern regions of the Whitehorse trough. The 

Upper Triassic Aksala formation represents a volcanic lull following Carnian magmatism and 

consists of the Casca (Carnian-Norian), Hancock (Norian-Rhaetian) and Mandanna (Rhaetian) 
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members (Fig. 1.4; Tempelman-Kluit, 2009; Hart, 1997). The basal Casca member consists of 

lithic sandstone, argillite, and conglomerate overlain by reefal limestone of the Hancock 

member (e.g., Tempelman-Kluit, 1984; Hart, 1997; Bordet, 2016, 2017). Maroon lithic 

sandstone, mudstone, and conglomeratic units of the Mandanna member, which overlies and 

interfingers with the Hancock member, are discontinuous across central Yukon (Tempelman-

Kluit, 1984; Dickie and Hein, 1995; Hart, 1997).  

1.1.4.2 Laberge Group  

The Whitehorse trough is an extensive Early to Middle Jurassic sedimentary basin that 

extends >600 km from the Carmacks region of central Yukon to the Dease Lake region of 

northern British Columbia (Fig. 1.1). Lower to Middle Jurassic Laberge Group strata define 

the Whitehorse trough and comprise ~3000 m of immature siliciclastic strata that 

unconformably overlie different units of the Lewes River Group (Fig. 1.4; e.g., Wheeler, 

1961; Tempelman-Kluit, 1984; Dickie and Hein, 1995; Lowey, 2008). Field mapping and 

seismic surveys indicate that southwest-verging open folds and thrust faults deform the 

Whitehorse trough (Colpron et al., 2007; White et al., 2012). In central Yukon, the 

Sinemurian-Bajocian Tanglefoot and Richthofen formations constitute the Laberge Group 

(Tempelman-Kluit, 1984; Dickie and Hein, 1995; Lowey, 2004). The Tanglefoot formation 

consists of sandstone, mudstone, and conglomerate units with abundant coal, terrestrial plant 

material, and vertebrate fossils that are indicative of marginal marine to tidal environments, 

whereas the Richthofen formation contains graded siltstone to sandstone and mudstone 

couplets and conglomerate units ammonites, belemnites, planktonic fossils, and trace fossils 

(Helminthopsis, Phycosiphon, Planolites) characteristic of deep marine environments (e.g., 
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Wheeler, 1961; Tempelman-Kluit, 1984; Long 1986; Hart, 1997; Gordey et al., 1998; Lowey, 

2004; Colpron et al., 2015; Hutchison, 2017; van Drecht et al., 2017). Tanglefoot formation 

strata are restricted to the northern apex of the Whitehorse trough and Richthofen formation 

strata are confined to central regions of the Whitehorse trough, suggesting a south-directed 

deepening of the basin (Tempelman-Kluit, 1984; Dickie and Hein, 1995; Lowey, 2004, 2008; 

Hutchison, 2017). Epiclastic and felsic tuff and flow units assigned to the Nordenskiöld dacite 

occur in both formations (Tempelman-Kluit, 1984) and record Early Jurassic eruptive events 

at 188.1 ± 0.4 Ma, 187.2 ± 0.4 Ma, and 186.5 ± 0.3 Ma (Colpron and Friedman, 2008).  

Clast- to matrix-supported, polymictic, cobble to boulder (volcanic, plutonic, 

sedimentary) conglomerate units occur in the Tanglefoot and Richthofen formations and likely 

represent debris flow, sheet flood, and bar deposits of a submarine fan delta system (e.g., 

Dickie and Hein, 1988, 1995; Hart et al., 1995; Lowey, 2004, 2008; van Drecht et al., 2017). 

Paleoflow indicators (channel scours, nested flute casts, grooves, and imbricated clasts) are 

indicative of fanlobe migration and predominately show east to northeast- and southwest-

directed sediment transport along the western and eastern edges of the Whitehorse trough, 

respectively. Sediment pathways for the conglomerate units are typically transverse with 

respect to the north-to-south, longitudinal axis of the Whitehorse trough (e.g., Wheeler, 1961; 

Dickie and Hein, 1988, 1995; Hart et al., 1995; Lowey, 2004). In northern British Columbia, 

Inklin Formation strata yield paleoflow indicators that suggest Sinemurian axial paleoflow 

was replaced by Pliensbachian transverse paleoflow (Johannson et al., 1997). Conglomerate 

clast types include augite-phyric basalt, andesite, tuff, granite, granodiorite, diorite, sandstone, 

volcanogenic sandstone, and limestone (Hart et al., 1995). Basal conglomerate units are 

predominated by volcanic and sedimentary clasts, whereas younger strata contain a larger 
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proportion of plutonic clasts that imply unroofing of the adjacent arc (Dickie and Hein, 1995; 

Hart et al., 1995; Johannson et al., 1997; Shirmohammad et al., 2011). U-Pb dates of plutonic 

clasts and detrital zircon grains are dominated by Late Triassic-Early Jurassic and minor 

Paleozoic populations from local Intermontane basement and plutonic sources, implying that 

Whitehorse trough subsidence was synchronous with the rapid exhumation of the 

Intermontane terranes (Hart et al., 1995; Gordey et al., 1998; Colpron et al., 2015). Sinemurian 

to Toarcian maximum depositional ages of basal Laberge Group rocks based on detrital zircon 

U-Pb geochronology broadly imply a southwest-younging of strata across the Whitehorse 

trough (Colpron et al., 2015). Upper Jurassic to Lower Cretaceous fluvio-deltaic rocks of the 

Tantalus Formation mark the end of deposition in the Whitehorse trough (Fig. 1.4; e.g., 

Tempelman-Kluit, 1984; Hart and Radloff, 1990; Dickie and Hein, 1995; Colpron et al., 

2015). 

1.2 Objectives  

The Whitehorse trough developed in a convergent tectonic regime on top of the 

Intermontane terranes during the Early to Middle Jurassic. This study utilizes stratigraphic 

relationships, detrital zircon U-Pb geochronology, and Hf isotope geochemistry of Laberge 

Group strata to investigate the relationship(s) between the timing of Intermontane terrane 

accretion, regional exhumation, and Whitehorse trough sedimentation in central Yukon. The 

four primary objectives of this study are as follows: 

1) Constrain plausible source regions, sediment pathways, and Sinemurian-Aalenian 

provenance evolution of the Whitehorse trough through targeted detrital zircon U-Pb-

Hf isotope studies of Laberge Group strata. Furthermore, test if exhumed rocks that 
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yield unique subchondritic Hf(t) values located west of the trough acted as dominant 

source regions using the distribution of subchondritic detrital zircon grains in Laberge 

Group units; 

2) Determine the timing of basal strata and test the westerly growth model of the 

Whitehorse trough (Colpron et al., 2015) by calculating the maximum depositional 

ages of Laberge Group strata with detrital zircon U-Pb geochronology; 

3) Document periods of crustal thickening (excursions towards subchondritic values or 

“pull-downs”) and continental arc development along the Cordilleran margin using 

detrital zircon U-Pb geochronology and Hf isotope geochemistry of Laberge Group 

strata;  

4) Constrain the basin filling history to identify potential early Mesozoic subsidence 

mechanisms within the Whitehorse trough that provided accommodation space during 

and after northern Intermontane collision and exhumation. 

 

1.3 Methods 

Zircon incorporates several isotope systems (e.g., U-Pb, Lu-Hf, O, and He) that are 

useful for solving a variety of geological problems (e.g. Wilde et al., 2001; Hanchar and 

Watson, 2003; Kemp et al., 2007; Fedo et al., 2003; Gehrels, 2014). Zircon is particularly 

useful in sediment provenance studies due to its resistance to chemical and mechanical 

breakdown and ability to survive multiple sedimentary cycles (e.g., Kemp et al., 2006; Link et 

al., 2005; Flowerdew et al., 2007; Gehrels, 2014; Pecha et al., 2016).  
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1.3.1 Field work and sample collection  

Detrital zircon samples for this study were collected over two field seasons at locations 

throughout the Whitehorse trough in central Yukon (Fig. 1.2). In 2016, Laberge Group studies 

were focused along the Robert Campbell Highway near Carmacks and field sites along the 

eastern shoreline of Lake Laberge and flanks of Mount Laurier (van Drecht et al., 2017). In 

2017, Laberge Group strata were studied at the Conglomerate Mountain, Fish Lake, Takhini 

subdivision, Mount Byng, and Mount Slim localities (van Drecht and Beranek, 2018). A total 

of 23 Laberge Group rock samples were used for petrographic studies, 12 of which were 

analyzed for detrital zircon U-Pb geochronology and Hf isotope geochemistry.  

1.3.2 Analytical methods 

Standard rock crushing, sieving, and heavy liquid (bromoform and methylene iodide) 

density separation were done at Memorial University of Newfoundland. Approximately 130 

zircon grains from each sample were mounted in epoxy, ground, polished, and imaged with 

cathodoluminescence (CL) using a JEOL JSM 7100F Field Emission Scanning Electron 

Microscope (SEM). Zircon CL grain maps guided the selection of laser spot locations to avoid 

complex zoning, inherited cores, fractures, or regions of Pb-loss.  

U-Pb and Hf isotope ratios were acquired using the ICP-MS and MC-ICP-MS laser 

ablation split stream (LASS) method at Memorial University of Newfoundland following the 

methods of Goudie et al. (2014) and Fisher et al. (2014). Analyses were completed in four 

sessions (3 to 4 days per session) over an eleven-month period. A GeoLas 193 nm excimer 

laser used a 40 m diameter beam with a frequency of 10 Hz and fluence of 5 J/cm2.  

Background levels were measured for 30 s followed by 60 s of ablation and 30 s of washout 
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after each analysis. The ablated material was carried out of the laser cell in flow of He gas of 1 

L/min and split downstream to simultaneously measure U-Pb isotopes with a ThermoFinnigan 

Element XR single-collector ICP-MS and Hf isotopes with a ThermoFinnigan Neptune multi-

collector ICP-MS (e.g., Goudie et al., 2014, Fisher et al., 2014) with N2 added to each mass 

spectrometer to increase sensitivity. Standard-sample bracketing used 91500 (U-Pb) and 

Plešovice (Lu-Hf) as primary reference materials to correct for instrument drift, downhole 

fractionation, and mass bias. R33, 02123, Temora, and QGNG were used as secondary 

standards. 91500 yielded a weighted 206Pb/238U age of 1062.2  1.3 Ma (n = 248, 2SD), in 

agreement with the published ID-TIMS age of 1062.4  0.4 Ma (Wiedenbeck et al., 1995). 

Plešovice yielded a weighted 176Hf/177Hf = 0.282481  0.000019 (n = 249, 2SD), within 

uncertainty of the published value of 0.282482  0.000013 (Sláma et al., 2008). 

Isotope ratios were reduced using the Iolite 3.4 extension for IgorPro (Paton et al., 

2011) and VizualAge data reduction scheme (Petrus and Kamber, 2012). A ‘best age’ was 

then assigned to each grain using the 206Pb/238U date if less than 1100 Ma and the 207Pb/206Pb 

date if greater than 1100 Ma. Analyses were excluded based on the following criteria:  

(1) >10% uncertainty in 206Pb/238U date (2). 

(2) >10% uncertainty in 207Pb/206Pb date (2), unless the 206Pb/238U date is <500 Ma. 

(3) >10% discordance or >5% reverse discordance, unless 206Pb/238U date is <500 Ma. 

Concordance is not reported for 206Pb/238U ages <500 Ma because of the large 

uncertainty in 207Pb/206Pb (e.g., Gehrels and Pecha, 2014). 

U-Pb results are presented in normalized probability density diagrams generated with 

the Normalized Probability Plot Excel macro developed at the Arizona Laserchron Center, 
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University of Arizona (www.geo.arizona.edu/alc). Probability age peaks were calculated using 

the AgePick Excel macro developed at Arizona LaserChron Center 

(www.geo.arizona.edu/alc). Hf isotope data is presented as an age-corrected Hf(t) value versus 

the LA-ICP-MS U-Pb crystallization age of individual zircon grains and include the chondritic 

uniform reservoir (CHUR) values of Bouvier et al. (2008), depleted mantle (DM) values of 

Vervoort and Blichert-Toft (1999), and crustal evolution trends using present day 176Lu/177Hf 

= 0.0115 (Vervoort and Patchett, 1996; Vervoort et al., 1999). 

1.3.3 Maximum depositional age 

The youngest detrital zircon crystals were used to estimate the maximum depositional 

age of Laberge Group strata because synsedimentary magmatism typically accompanies 

convergent margin activity (Dickinson and Gehrels, 2009; Cawood et al., 2012). Maximum 

depositional ages in this study were calculated using a population of young grains rather than 

the youngest detrital zircon due to the inherent lack of reproducibility (Dickinson and Gehrels, 

2009). The following methods were used:  

1) The weighted mean for a cluster of three or more grains that overlap at 2 

(Dickinson and Gehrels, 2009). Maximum depositional ages calculated with this 

method generally yield the youngest depositional ages and represent the young 

shoulder of the youngest peak. 

2) Unmix routine in Isoplot. This method identifies and separates age-components 

within a grouping of dates that overlap (Ludwig, 2008). I used Hf(t) values to assess 

if an identified age-component represents a separate detrital zircon population. The 
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Unmix routine generally yields maximum depositional ages comparable to the 

weighted mean of a cluster of three or more grains. 

3) Youngest age peak calculated using the AgePick Excel macro. This macro 

calculates the maximum in age probability of a population that includes 3 or more 

analyses.  

4) TuffZirc routine in Isoplot (Ludwig, 2008). This algorithm returns the median age 

of the largest cluster of ages and typically represents the age of the youngest peak.   

1.3.4 Sediment provenance 

U-Pb ages and Hf isotope compositions were compared to established reference frames 

surrounding the Whitehorse trough to determine the provenance of Laberge Group strata (e.g., 

Tempelman-Kluit, 1984; Hart, 1990; Sack et al., 2019). Although many potential source rocks 

in the northern Cordillera lack whole-rock or zircon Hf isotope constraints, several Yukon-

Tanana, Stikinia, and Quesnellia rock assemblages have been characterized by whole-rock 

lithogeochemical and Nd isotope studies (e.g., Piercey et al., 2006) and allow comparisons to 

Laberge Group detrital zircon Hf isotope results. Potential source regions were therefore 

determined by converting published Nd(t) values to Hf(t) values using the correlation equation 

Hf(t) = 1.36 Nd(t) + 3 (Vervoort and Blichert-Toft, 1999). 

1.3.5 Crustal evolution  

Lu and Hf isotopes fractionate during magma generation and record the crustal 

evolution of the silicate Earth (Kinny and Maas, 2003). Fractionation occurs because Hf is 

incompatible and preferentially goes into the melt, which results in the generation of enriched 
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crust (Lu/Hf<CHUR) and depleted mantle (Lu/Hf>CHUR) relative to the chondritic uniform 

reservoir (CHUR) (Kinny and Maas, 2003). Deviation from CHUR at the time of 

crystallization is expressed as epsilon Hf (Hf(t)), where values of 0 are expected for chondritic 

compositions of the unfractionated mantle, negative values reflect the enriched crust, and 

positive values reflect the subcontinental mantle lithosphere and depleted mantle (Kinny and 

Maas, 2003). Zircon Hf isotope compositions are therefore controlled by the proportion of 

depleted mantle and evolved crustal material incorporated in the melt during crystallization 

(Kinny and Maas, 2003). Detrital zircon Hf isotope signatures can be used to monitor juvenile 

magmatic contributions and periods of crustal reworking that are apparently defined by 

excursions towards subchondritic isotope values or “pull-downs” (e.g., Gehrels and Pecha, 

2014; DeCelles and Graham, 2015). For example, Pecha et al. (2016) used detrital zircon U-

Pb-Hf studies to resolve the timing of crustal thinning (mostly superchondritic Hf isotope 

values) and crustal thickening (mostly subchondritic Hf isotope values) episodes within the 

Paleozoic Yukon-Tanana arc of southeastern Alaska.   

1.4 Co-authorship statement 

The design and identification of this research project are credited to Dr. Luke Beranek 

and Maurice Colpron (Yukon Geological Survey). The author concluded all primary research 

activities including stratigraphic log measurement, sample collection, sample preparation, and 

data reduction. Heavy liquid mineral separation was conducted by the author under the 

supervision of Dr. John Hanchar. The author did the LASS analyses and U-Pb-Hf data 

reduction with assistance from Dr. Rebecca Lam and Dr. Markus Wälle. The primary editor of 

this manuscript is Dr. Luke Beranek, with secondary editing by Dr. John Hanchar. Dr. Matt 
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Hutchison (Yukon Geological Survey) contributed as a coauthor on a current research 

publication for this project (van Drecht et al., 2017).  

1.5 Presentation 

This thesis is written in manuscript format and consists of three chapters and 

supplementary appendices. The first chapter is an introduction and overview chapter that 

discusses the regional geology of the study area, previous work, methods, and objectives of 

this study. Chapter 2 presents the primary observations and findings of this study. This chapter 

is written as a manuscript and intended for publication in Lithosphere or an equivalent 

international peer-reviewed scientific journal. The final chapter provides a summary and 

discusses future work that will contribute to the findings of this study. Repetition occurs 

between chapters and is a result of the manuscript format of this thesis. Supplementary 

appendices include measured stratigraphic logs, photomicrographs, cathodoluminescence 

images of detrital zircon grains and laser spot locations, U-Pb and Hf isotope ratio datasets, 

Isoplot diagrams, and current research articles published in Yukon Geology and Exploration 

2017 and 2018.  
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Chapter 1 Figures 

Figure 1.1. Terrane and Jurassic sedimentary basin map of the North American Cordillera 
after Colpron and Nelson (2011). The red outline shows the location of Figure 1.2. 
Abbreviations: AA- Arctic Alaska terrane; AX-Alexander terrane; AZ-Arizona, B.C.-British 
Columbia; CA-California; FW-Farewell terrane; ID-Idaho; KB-Kilbuck terrane; Mt-Montana; 
NV-Nevada; Or-Oregon; QN-Quesnellia; RB-Ruby terrane; SM-Slide Mountain terrane; ST-
Stikinia terrane; UT-Utah; WA-Washington; WR-Wrangellia terrane; YT-Yukon-Tanana; 
U.S.A-United States of America.  
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Cache Creek terrane; CMx-Carmacks; Dw-Dawson; LSL- Little Salmon Lake; NA-rocks of 
ancestral North America; NRMT-Northern Rocky Mountain Trench Fault; QN-Quesnellia; 
SM-Slide Mountain terrane; ST-Stikinia; TTF-Teslin-Thibert fault; Wh-Whitehorse; YT-
Yukon-Tanana terrane. 
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Figure 1.4. Upper Paleozoic-Mesozoic stratigraphy of Stikinia, Quesnellia, and Whitehorse 
trough complied by Colpron et al. (2015). 

P
en

ns
yl

va
ni

an
an

d 
ol

de
r Boswell and

Takhini 
assemblages

unconformityunconformity

M
id

dl
e 

Tr
ia

ss
ic

Ladinian

Jo
e 

M
ou

nt
ai

n 
Fm

.
S

em
en

of
 &

 S
ho

ne
kt

aw
 fm

s.
N

E
 o

f T
es

lin
 fa

ul
t

Le
w

es
 R

iv
er

 G
ro

up

br o

basalts

sedimentary rocks

basalt and 
microdiorite

relationships uncertain

U
pp

er
 T

ria
ss

ic

Carnian

Norian

Rhaetian

Lo
w

er
 J

ur
as

si
c

M
id

dl
e 

Ju
ra

ss
ic

Hettangian

Sinemurian

Pliensbachian

Toarcian

Aalenian

Bajocian

Bathonian

Callovian

Povoas formation

Casca
member

Sheldon Ck
volcanics

????????

????????

??
??

??
??

Sheldon Ck
member

Hancock mb
Mandanna

mb

A
ks

al
a 

fo
rm

at
io

n

La
be

rg
e 

G
ro

up

R
ic

ht
ho

fe
n 

fm
R

ic
ht

ho
fe

n 
fm

NordenskiöldNordenskiöld

unconformityunconformity

unconformityunconformity

Tantalus FormationTantalus Formation

W
hi

te
ho

rs
e 

tro
ug

h

Upper JurassicUpper JurassicUpper Jurassic

Cretaceous

unconformity

U
pp

er
 T

ria
ss

ic

Carnian

Norian

Rhaetian

Lo
w

er
 J

ur
as

si
c

M
id

dl
e 

Ju
ra

ss
ic

Hettangian

Sinemurian

Pliensbachian

Toarcian

Aalenian

Bajocian

Bathonian

Callovian

n

Casca
member

????

????????

??
??

??
??

Hancock mb
Mandanna

mb

A
ks

al
a 

fo
rm

at
io

n

La
be

rg
e 

G
ro

up

R
ic

ht
ho

fe
n 

fm
R

ic
ht

ho
fe

n 
fm

NordenskiöldNordenskiöld

unconformityunconformity

unconformityunconformity

Tantalus FormationTantalus FormationUpper Jurassic

Cretaceous

??

??

??

??

??

~237~237

~227~227

208.5208.5

201.3201.3

199.3199.3

190.8190.8

182.7182.7

174.1174.1

170.3170.3

168.3168.3

166.1166.1

163.5163.5

~145~145

W
hi

te
ho

rs
e 

tro
ug

h

Jo
e 

M
ou

nt
ai

n 
Fm

gabbro

basalt

sedimentary rocks

basalt and 
microdiorite

Boswell and
Takhini 

assemblages

~241~241

Ladinian

M
id

dl
e 

Tr
ia

ss
ic

P
en

ns
yl

va
ni

an
 a

nd
 o

ld
er

relationships uncertain

Povoas formation

Le
w

es
 R

iv
er

 G
ro

up

S
tik

in
ia

/Q
ue

sn
el

lia

Tanglefoot
formation
Tanglefoot
formation

Figure 1.4

51



 52 

Chapter 2: Detrital zircon U-Pb geochronology and Hf isotope 

geochemistry of the Laberge Group, central Yukon: synorogenic 

siliciclastic record of early Mesozoic crustal thickening and 

tectonic evolution of the Whitehorse trough in the northern 

Canadian Cordillera 

2.1 Abstract 

Lower to Middle Jurassic syn-collisional strata of the Laberge Group record the basin 

filling history of the Whitehorse trough in central Yukon, Canada, and constrain the timing of 

early Mesozoic ocean closure, collision, and subsequent exhumation of the northern 

Intermontane terranes along western North America. New detrital zircon U-Pb-Hf results 

acquired by the laser ablation split-stream technique define Early Jurassic maximum 

depositional ages for basal Laberge Group strata and indicate that the Whitehorse trough 

initiated by the Sinemurian as a long, narrow collisional basin that subsequently extended to 

the west, east, and south by Aalenian time. The initial shape and subsidence history of the 

basin imply a pull-apart history for the Whitehorse trough that resulted from sinistral strike-

slip faulting during the south-directed closure of the northern Cache Creek Ocean and time-

transgressive collision between Yukon-Tanana-Stikinia and Quesnellia.  

Late Triassic-Early Jurassic (216-178 Ma) and Paleozoic (390-252 Ma) detrital zircon 

grains correspond to local derivation from collision-related plutons and basement domains of 

the Yukon-Tanana, Stikinia, and Quesnellia terranes, respectively. Sediment was transported 

in south-, east- and west-directed sediment pathways and a Sinemurian-Pliensbachian shift 

from longitudinal, south-directed transport to transverse, east-directed transport is recorded in 
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the northern apex of the trough. Detrital zircon Hf isotope results show a Late Triassic-Middle 

Jurassic excursion to subchondritic signatures that coincide with the burial and regional 

metamorphism of Intermontane terranes and may record the timing of crustal thickening near 

the northern apex and along the western edge of the basin. Crustal thickening may have begun 

as early as the Rhaetian and persisted until the Toarcian-Aalenian. Laberge Group deposition 

was coincident with the establishment of the Canadian Rockies foreland basin system and 

likely indicates hinterland-retroarc linkages along the northern Cordilleran margin. 

2.2 Introduction 

The composition of siliciclastic sediments is generally related to plate tectonic setting 

and scale of the depositional system (e.g., Dickinson and Suczek, 1979; Dickinson and 

Valloni, 1980; Dickinson et al., 1983; Ingersoll et al., 1993; Link et al., 2005). Locally-derived 

provenance signatures are predicted for most convergent margin basin deposits that develop in 

response to crustal thickening, regional uplift, and erosion (e.g., Dickinson, 1974; Cawood et 

al., 2009, 2012). Detrital zircon U-Pb provenance studies have shown to be especially useful 

for stratigraphic investigations that attempt to constrain the maximum depositional age, 

source, and paleogeography of synorogenic rock units, including those along long-lived 

accretionary margins that are reworked by regional deformation, metamorphism and 

magmatism (e.g., Willner et al., 2008; Wu et al., 2010; Anfinson et al., 2012). The addition of 

Hf isotope geochemistry of detrital zircon grains to U-Pb geochronology has provided 

sediment provenance studies to more fully characterize regional crustal evolution and improve 

the identification of source regions in modern and ancient mountain belts (e.g., Hawkesworth 

and Kemp, 2006; Kemp et al., 2006; Flowerdew et al., 2007; Iizuka et al., 2010; Beranek et 
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al., 2013; Pecha et al., 2016; Liu et al., 2017). Additionally, detrital zircon Hf isotope 

compositions provide an opportunity to monitor periods of crustal thickening in accretionary 

mountain belts that are apparently defined by excursions towards subchondritic values during 

orogenesis, also referred to as “pull-downs” (e.g., Gehrels and Pecha, 2014; DeCelles and 

Graham, 2015).  

The North American Cordillera is an accretionary orogen that consists of 

parautochthonous North American margin strata in the east and the accreted Intermontane, 

Insular, and Alaskan terranes in central and western parts of the mountain belt (Fig. 2.1; e.g., 

Monger and Price, 2002; Nelson et al., 2013). The early Mesozoic accretionary history of the 

northern Cordillera is marked by the imbrication of the Intermontane terranes and subsequent 

deposition of synorogenic strata within the Whitehorse trough (Fig. 2.1). The Early to Middle 

Jurassic basin in central Yukon and northern British Columbia may have initiated in a forearc 

position adjacent to early Meszoic arcs, but transitioned into a collision-related depocenter 

after the closure of the northern Cache Creek Ocean (Fig. 2.1; e.g., Mihalynuk et al., 1994; 

Dickie and Hein, 1995; English and Johnston, 1995; Nelson et al., 2013; Colpron et al., 2015). 

Late Triassic-Early Jurassic collision and accretion resulted in crustal thickening and burial of 

Yukon-Tanana and Stikinia to 5-9 kbar (~18-33 km), followed by exhumation along the 

eastern, western, and northern flanks of the Whitehorse trough at a rate of ~4 km/m.y. 

(Johnston and Erdmer, 1995; Johnston et al., 1996; Villeneuve et al., 2003; Berman et al., 

2007; Knight et al., 2013; Clark, 2017; Kellett et al., 2018). Erosion and tectonic subsidence in 

central Yukon resulted in the deposition of the Laberge Group, a ~3000 m-thick succession of 

marginal-marine and deep-marine strata (e.g., Tempelman-Kluit, 1979; Dickie and Hein, 

1994; Mihalynuk et al., 1995; Lowey, 2004; 2008) that were locally sourced from Late 
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Triassic-Early Jurassic arc- to collision-related plutons and enclosing basement domains of the 

peri-Laurentian Yukon-Tanana and oceanic Stikinia and Quesnellia terranes (Colpron et al., 

2015). The available biostratigraphic and zircon U-Pb data broadly suggest that basal Laberge 

Group strata in central Yukon young from the east to west between the Sinemurian and 

Toarcian and imply westerly growth of the Whitehorse trough (Colpron et al., 2015). Laberge 

Group sedimentation was coeval with initial deposition of the Fernie Formation and foreland 

basin subsidence in British Columbia and Alberta (Fig. 2.1; Cant and Stockmal, 1989; Price 

1994; Pană et al., 2018), which suggests that the Whitehorse trough is genetically linked to the 

early rise of the Cordilleran orogen (Colpron et al., 2015).  

Despite advances in understanding Whitehorse trough stratigraphy (e.g., Hart et al., 

1995; Shirmohammad et al., 2011; Colpron et al., 2015), the precise timing of Laberge Group 

deposition and relative sediment contributions of Yukon-Tanana, Quesnellia, and Stikinia 

basement assemblages and their Late Triassic-Middle Jurassic plutonic suites during regional 

exhumation remains uncertain. In this paper, we report the detrital zircon U-Pb and Hf data for 

12 Laberge Group rock samples in order to investigate the stratigraphic response of Jurassic 

unroofing and test the relationships between the timing of terrane accretion, exhumation, and 

Whitehorse trough sedimentation. The laser ablation split-stream (LASS) technique, which 

allows for the simultaneous collection of U-Pb and Hf isotopes, was used to discriminate 

sediment source regions in central Yukon and characterize isotopic trends associated with 

Jurassic tectonism and crustal thickening in the northern Canadian Cordillera. New maximum 

depositional ages for the basal Laberge Group and select locations higher in stratigraphy are 

proposed to constrain the timing of basin development, provenance evolution of the 

Whitehorse trough, and their significance to orogen development.  
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2.3 Geological background 

The Whitehorse tough is positioned at the center of an inverted ‘V’-shaped 

configuration characterized by the Intermontane terranes (Yukon-Tanana, Slide Mountain, 

Stikinia, Quesnellia, and Cache Creek) in the northern Canadian Cordillera (Fig. 2.1; Nelson 

and Mihalynuk, 1993; Mihalynuk et al., 1994). The evolution of this geometry remains 

controversial; proposed models include strike-slip duplication of the Intermontane terranes 

(Wernicke and Klepacki, 1988), and counterclockwise or oroclinal bending of Stikinia and 

Yukon-Tanana that resulted in the entrapment of oceanic rock units of the Cache Creek terrane 

(e.g., Nelson and Mihalynuk, 1993; Mihalynuk et al., 1994). Oroclinal bending is considered 

by most workers as the most viable model to explain this configuration (e.g., Nelson et al., 

2013; Colpron et al., 2015). The following section summarizes the tectonic history of the 

Intermontane terranes and focuses on available whole rock and zircon U-Pb, Nd, and Hf  

isotopic and geochemical data to provide a framework for potential source regions. 

 

2.3.1 Yukon-Tanana  

The Yukon-Tanana terrane consists of variably deformed and metamorphosed mid- to 

late Paleozoic arc successions (Finlayson, Klinkit, Klondike assemblages) that were built upon 

and intrude a pre-Late Devonian continental margin basement (Snowcap assemblage) (e.g., 

Mortensen, 1992; Colpron et al., 2006, 2007). The Middle to Late Devonian Ecstall cycle 

(390-365 Ma) is the oldest recognized magmatic episode in Yukon-Tanana and documents the 

establishment of a west-facing continental arc along the western Laurentian margin (e.g., 

Nelson et al., 2006; Piercey et al., 2006). Arc-related magmatic rocks in the Ecstall belt of 
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northwestern British Columbia include a Middle Devonian (385 Ma) tonalitic augen gneiss 

that yields a Nd(t) value of -4.1 (Table 2.1; Gareau and Woodsworth, 2000). Following the 

establishment of the Middle to Late Devonian continental arc, slab rollback of the subducting 

plate resulted in mafic to felsic igneous rocks of the Finlayson cycle (365-357 Ma) that yield 

arc, arc-rift, and back-arc signatures and are spatially associated with extension-related 

volcanogenic massive sulphide mineralization (Piercey et al., 2006, Nelson et al., 2006). In the 

Finlayson Lake region in southeastern Yukon, Finlayson cycle rocks yield Nd(t) values that 

range from -9.5 to +8.5 (Table 2.1; Piercey, 2001; Piercey et al., 2002, 2003, 2004). Sustained 

extension in the backarc region resulted in the separation of the frontal part of the magmatic 

arc from the continental margin and Late Devonian to Early Mississippian opening of the 

Slide Mountain Ocean (e.g., Murphy et al., 2006; Colpron et al., 2007). Early Mississippian 

arc-backarc magmatic activity is assigned to the Wolverine cycle and represents the main 

period of rifting that separated Yukon-Tanana from the western Laurentian margin (Colpron et 

al., 2006; Piercey et al., 2006). Wolverine cycle units in the Finlayson Lake, Little Kalzas 

Lake, and Teslin regions include felsic rocks of the Simpson Range plutonic suite (Nd(t): -

12.9 to -7.4), mafic (Nd(t): +6.9) to felsic (Nd(t): -8.2 to -7.1) rocks of the Wolverine Lake 

group, felsic rocks of the Nisutlin assemblage (Nd(t): -6.2 to -2.5), and intermediate-felsic 

rocks of the Little Kalzas formation (Nd(t): -7.9 to -1.3) (Table 2.1; Creaser et al., 1997; 

Stevens et al., 1995; Piercey, 2001; Piercey et al., 2003).  

By the Late Mississippian, Yukon-Tanana had developed into a pericratonic arc that 

was separated from the Laurentian margin by the intervening Slide Mountain Ocean, 

analogous to the modern Japanese arc-Sea of Japan system (e.g., Creaser et al., 1997; Nelson 
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et al., 2013). This period is designated the Little Salmon cycle (342-314 Ma) and characterized 

by Late Mississippian arc to intra-arc rift magmatism focused in the southern region of 

Yukon-Tanana (Colpron et al., 2006, 2007; Piercey et al., 2006). Rocks assigned to the Little 

Salmon cycle crop out in the Glenyon area of central Yukon and include mafic to felsic rocks 

of the Tatlmain batholith (340 Ma) and ocean island basalt (OIB)-type rocks of the Little 

Salmon formation (Nd(t): +7.3) (Table 2.1; Colpron et al., 2006, Nelson et al., 2006; Piercey et 

al., 2006; Simard et al., 2007).  

The Middle Mississippian to early Permian development of Yukon-Tanana is recorded 

by Klinkit assemblage volcanic, volcaniclastic, and carbonate rocks, including mafic arc 

magmatism assigned to the Klinkit cycle (314-269 Ma; Colpron et al., 2006; Piercey et al., 

2006). Tholeiitic and calc-alkaline arc rocks of the Klinkit assemblage yield Nd(t) values of 

+6.7 to +7.4 in the Wolf Lake-Jennings River region of southern Yukon and Nd(t) values of 

+5.4 to +9.3 in the Finlayson Lake region (Table 2.1; Creaser et al., 1999; Simard et al., 2003; 

Piercey et al., 2006). The superchondritic nature of Klinkit cycle magmatism suggests that 

depleted asthenosphere was the principal contributor to Pennsylvanian-Early Permian 

magmatism (Simard et al., 2003; Piercey et al., 2006).  

A mid- to late Permian transition to west-dipping subduction along the eastern edge of 

Yukon-Tanana resulted in the establishment of the Klondike arc (Klondike cycle, 269-253 

Ma) and subsequent consumption of the Slide Mountain Ocean (Nelson et al., 2006). Calc-

alkaline rocks of the Klondike cycle are predominately represented by augen granitoids 

(Sulphur Creek orthogneiss), the Klondike schist, and volcanic and volcaniclastic rocks that 

crop out in the Stewart River, Wolf Lake-Jennings River and Fortymile River localities of 



 59 

western and southern Yukon (e.g., Mortensen, 1990; Colpron et al., 2006; Piercey et al., 2006; 

Ruks et al., 2006). Subchondritic signatures for the augen granitoids (Nd(t): -15.3 to -2.0) and 

Klondike schist units (Nd(t): -9.9 to –1.5) indicate significant crustal contributions to Klondike 

magmatism (Metcalfe, 1981; Ruks et al., 2006). Yukon-Tanana was transported cratonward 

during the closure of the Slide Mountain Ocean and collided with the western Laurentian 

margin during the late Permian Klondike orogeny (Beranek and Mortensen, 2011).  

2.3.2 Slide Mountain 

The Slide Mountain terrane is a Late Devonian to mid-Permian oceanic assemblage 

that is generally in faulted contact with western Laurentian margin rocks to the east and 

Intermontane arc terranes to the west (e.g., Ferri, 1997; Colpron et al., 2005; Colpron et al., 

2006; Murphy et al., 2006; Piercey et al., 2012). Slide Mountain assemblage rocks consist of 

chert, argillite, basalt, serpentinite, and gabbro units that likely developed in an ocean basin 

thousands of kilometers wide (Struik and Orchard, 1985; Ferri, 1997). Slide Mountain terrane 

rocks in Yukon dominantly crop out in the Finlayson Lake region where they have been 

displaced ~430 km to the southeast by the dextral Tintina fault (Murphy and Mortensen, 2003; 

Murphy et al, 2006). In southeastern Yukon, mafic and ultramafic rocks of the Campbell 

Range formation yield Nd(t) values of -4 to +8.9 and mafic rocks of the Anvil assemblage 

yield Nd(t) values of +4.1 to +6.4 (Table 2.1; Creaser et al., 1997; Piercey et al., 2012). 

Mississippian to Permian mafic rocks of the Fennell Formation in south-central British 

Columbia have Nd(t) values of +7.7 to +10.2 (Table 2.1; Smith and Lambert, 1995; Patchett 

and Gehrels, 1997). 
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2.3.3 Cache Creek  

The Cache Creek terrane includes Pennsylvanian to Early Jurassic ultramafic rocks, 

mafic volcanic rocks, ribbon chert, and limestone with exotic Tethyan corals and verbeekinid 

fusulinaceans (Ross and Ross, 1983; Cordey et al., 1987; Stanley, 1994). Late Permian-Early 

Triassic Kutcho assemblage rocks of the Cache Creek terrane additionally include mafic to 

felsic volcanic rocks (English and Johnston, 2005; Schiarizza, 2011, 2012). The Cache Creek 

terrane was emplaced on top of Stikinia following the closure of the Cache Creek Ocean 

through bilateral subduction beneath Stikinia and Quesnellia (Mihalynuk et al., 2004, Nelson 

et al., 2013). In central British Columbia, Cache Creek terrane rocks yield Nd(t) values of +4.3 

to +8.3 and Kutcho assemblage rocks yield Nd(t) values of +7.5 to +9.1 (Table 2.1; Smith and 

Lambert, 1995; Childe and Thompson, 1997; Patchett and Gehrels, 1997). Greywacke units in 

southern Yukon that are correlative with the Laberge Group yield unimodal Late Triassic to 

Early Jurassic detrital zircon age distributions with a ca. 208 Ma age peak (Colpron et al., 

2015).  

 

2.3.4 Stikinia and Quesnellia 

Stikinia and Quesnellia are comprised of Mississippian to Permian arc-related 

basement rocks, Triassic plutonic and volcanic rocks, and Jurassic volcanic and sedimentary 

rocks (e.g., Monger et al., 1991; Hart, 1997; Colpron et al., 2006; Nelson et al., 2006, 2013; 

Sack et al., 2019). The isotopic compositions of Stikinia and Quesnellia rocks are remarkably 

similar, however, the terranes are separated by the Cache Creek terrane (e.g., Dostal et al., 

1999, 2009; Mihalynuk et al., 2004). Quesnellia basement rocks (Lay Range succession and 



 61 

Harper Ranch Group) are consistent in stratigraphy, age, and geochemistry to the Late 

Mississippian to early Permian Klinkit assemblage (e.g., Simard et al., 2003; Colpron et al., 

2007) and are inferred to link the development of Quesnellia with Yukon-Tanana (e.g., Simard 

et al., 2003; Colpron et al., 2007; Nelson et al., 2013). 

Basement rocks of Stikinia and Quesnellia in central Yukon include volcanic, 

siliciclastic, and carbonate rocks of the Mississippian Takhini assemblage and Upper 

Devonian to Lower Mississippian Boswell assemblage (e.g., Tempelman-Kluit, 1984; Colpron 

et al., 2006). The Takhini assemblage crops out west of Whitehorse, whereas the Boswell 

assemblage crops out along the eastern edge and north of the Whitehorse trough (Fig. 2.2; 

Hart, 1997; Simard and Devine, 2003; Colpron et al., 2016). The Boswell assemblage is 

overlain by the Upper Triassic Semenof formation, which consists of augite-phyric basalt, 

andesite, volcaniclastic rocks and minor carbonate rocks (Tempelman-Kluit, 1984, Simard and 

Devine, 2003). Correlative Upper Triassic volcanic and sedimentary rocks of the Quesnel 

Takla Group in north-central British Columbia yield Nd(t) values of +6.0 to +8.0 (Table 1; 

Dostal et al., 2009).  

The Middle Triassic volcanic Joe Mountain formation, Upper Triassic volcanic Povoas 

formation, and Upper Triassic siliciclastic strata of the Aksala formation overlie Paleozoic 

basement rocks and represent Mesozoic Stikinia in central Yukon (Fig. 2.3). The Middle 

Triassic Joe Mountain formation consists of pillow basalt, massive basalt, siliciclastic and 

calcareous strata, and microdiorite and gabbro intrusions with pervasive low temperature 

chlorite and epidote alteration (Hart, 1997). Rocks of the Joe Mountain formation primarily 

crop out in the Joe Mountain and Mount Byng region east of Whitehorse (Fig. 2.2) and yield 
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island arc tholeiite and mid-ocean ridge geochemical affinities (Hart, 1997; Bordet, 2016). The 

Carnian Povoas formation overlies the Joe Mountain formation and consists of high-K basalt, 

andesite, and volcanic breccia with island arc to calc-alkaline geochemical signatures (Fig. 

2.3; Hart, 1997). Rocks assigned to the Povoas formation crop out in central, northern, and 

eastern regions of the Whitehorse trough. In north-central British Columbia, the correlative 

Upper Triassic Takla Group of Stikinia yields tholeiitic to calc-alkaline signatures and Nd(t) 

values of +6.2 to +7.7 (Table 2.1; Dostal et al., 1999).  

The Upper Triassic Aksala formation was deposited during a volcanic lull and consists 

of shallow-water, arc-marginal rocks of the Casca (Carnian-Norian), Hancock (Norian-

Rhaetian) and Mandanna (Rhaetian) members (Fig. 2.3; Tempelman-Kluit, 1984; Hart 1997). 

The basal Casca member consists of lithic sandstone, argillite, and conglomerate units that are 

overlain by reefal limestone of the Hancock member (e.g., Tempelman-Kluit, 1984; Hart, 

1997; Bordet, 2016, 2017). Maroon lithic sandstone, mudstone, and conglomeratic units of the 

Mandanna member, which overlies and interfingers with the Hancock member, are 

discontinuous across central Yukon (Tempelman-Kluit, 1984; Dickie and Hein, 1995; Hart, 

1997).  

2.3.5 Tectonic evolution 

Westward subduction that led to the closure of the Slide Mountain Ocean is linked to a 

mid- to late Permian polarity reversal beneath the Yukon-Tanana, Stikinia, and Quesnellia 

terranes (Tempelman-Kluit 1979; Mihalynuk et al., 1994; Nelson et al., 2013). The 

Intermontane arc terranes were subsequently transported cratonwards and within proximity to 

the western Laurentian margin by the late Permian (Beranek et al., 2010; Beranek and 
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Mortensen, 2011). Following the final closure of the Slide Mountain Ocean, the polarity of 

subduction reversed and eastward subduction initiated beneath the western edge of North 

America by the Middle to Late Triassic (Beranek and Mortensen, 2011; Nelson et al, 2013). A 

Permian-Triassic intraoceanic arc (Kutcho arc) carried towards the margin on the downgoing 

plate collided with the northern Cordilleran margin by the latest Triassic (e.g., Mihalynuk et 

al., 1994; Schiarizza 2011, 2012). Mihalynuk et al. (1994) suggested that the configuration of 

Yukon-Tanana, Stikinia, Quesnellia, and the impinging Kutcho arc are analogous to the 

modern Aleutian and Kurile arcs and Emperor Seamount chain in the North Pacific Ocean. 

The collision of the Kutcho arc and/or seafloor spreading behind Stikinia are inferred as the 

potential driving forces for oroclinal bending, where Stikinia and Quesnellia acted as the outer 

and inner limbs, respectively, and Yukon-Tanana as the hinge (Mihalynuk et al., 1994). 

Counterclockwise rotation isolated the Cache Creek Ocean between Stikinia and Quesnellia in 

the Early Jurassic (Mihalynuk et al., 1994). A modern analogue for the initiation of oroclinal 

bending is observed in the southwest Pacific Ocean with the collision of the Carolina Rise and 

Mariana arc, which has produced an oroclinal bend where the Yap and Mariana trenches act as 

the limbs (McCabe and Uyeda, 1983; Mihalynuk et al., 1994). This arc-arc collision and 

seafloor spreading in the Philippine Sea resulted in a greater than 50° clockwise rotation of 

Guam, however, an oceanic assemblage is not entrapped in the Carolina Rise region (McCabe 

and Uyeda, 1983; Mihalynuk et al., 1994). Continued rotation of Stikinia caused the 

subduction of Cache Creek oceanic crust to transition from a single eastward subduction zone 

to a bivergent system with westward subduction beneath the Stikinia terrane and eastward 

subduction beneath the Quesnellia terrane (Mihalynuk et al., 1994). A modern analogue to this 

bivergent tectonic configuration occurs between the Eurasian and Philippine plates where 
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oceanic assemblages of the Molucca Sea are subducting eastward beneath the Halmahera arc 

and westward beneath the Sangihe arc (Morris et al., 1983; Mihalynuk et al., 1994). The 

Whitehorse trough was deposited on top of the northern Intermontane terranes and developed 

near the hinge of the south-facing orocline (e.g., Tempelman-Kluit, 1979; Mihalynuk et al., 

1994; Colpron et al., 2015). Dickie and Hein (1995) suggested that initial subsidence in the 

basin was irregular and rapid and is likely attributed to a combination of movement along 

basin-bounding faults and relative sea level rise. The southward-closing Cache Creek Ocean 

was consumed by Middle Jurassic time and its oceanic assemblages were emplaced onto 

Stikinia along regional thrust faults, marking the final accretion of the Intermontane terranes 

against the continental margin (e.g., Mihalynuk et al., 1994, 2004; Nelson et al., 2013). 

2.4 Whitehorse trough geology 

2.4.1 Laberge Group stratigraphy 

The Whitehorse trough is an extensive sedimentary basin that extends >600 km from 

the Carmacks region of central Yukon to the Dease Lake region of northern British Columbia 

(Fig. 2.1). Lower to Middle Jurassic Laberge Group strata define the Whitehorse trough and 

comprise ~3000 m of immature siliciclastic strata that unconformably overlie different units of 

the Lewes River Group (Fig. 2.2; e.g., Wheeler, 1961; Tempelman-Kluit, 1984; Dickie and 

Hein, 1995; Lowey, 2008). In central Yukon, the Tanglefoot and Richthofen formations 

constitute the Laberge Group (Tempelman-Kluit, 1984; Dickie and Hein, 1995; Lowey, 2004). 

The Tanglefoot formation consists of sandstone, mudstone, and conglomerate units with 

abundant coal, terrestrial plant material, and vertebrate fossils that are indicative of marginal 
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marine to tidal environments, whereas the Richthofen formation contains graded siltstone to 

sandstone and mudstone couplets and conglomerate units with ammonites, belemnites, 

planktonic fossils, and trace fossils (Helminthopsis, Phycosiphon, Planolites) characteristic of 

deep marine environments (e.g., Wheeler, 1961; Tempelman-Kluit, 1984; Long 1986; Hart, 

1997; Gordey et al., 1998; Lowey, 2004; Colpron et al., 2015; van Drecht et al., 2017). 

Tanglefoot and Richthofen formation strata are restricted to the northern and central regions of 

the Whitehorse trough, respectively, suggesting a south-directed deepening of the basin 

(Tempelman-Kluit, 1984; Dickie and Hein, 1995; Lowey, 2004, 2008; Hutchison, 2017). 

Epiclastic and felsic tuff and flow units assigned to the Nordenskiöld dacite occur in both 

formations (Tempelman-Kluit, 1984) and record Pliensbachian eruptive events at 188.1 ± 0.4 

Ma, 187.2 ± 0.4 Ma, and 186.5 ± 0.3 Ma (Colpron and Friedman, 2008).  

Clast- to matrix-supported, polymictic, cobble to boulder (volcanic, plutonic, 

sedimentary) conglomerate units occur in the Tanglefoot and Richthofen formations and likely 

represent debris flow, sheet flood, and bar deposits of a fan delta system (e.g., Dickie and 

Hein, 1988, 1995; Hart et al., 1995; Lowey, 2004; van Drecht et al., 2017). Paleoflow 

indicators are indicative of fanlobe migration and predominately show east- to northeast- and 

southwest-directed sediment transport along the western and eastern edges of the Whitehorse 

trough, respectively. Sediment pathways for the conglomerate units are typically transverse to 

the north-to-south, longitudinal axis of the Whitehorse trough (e.g., Wheeler, 1961; Dickie and 

Hein, 1988, 1995; Hart et al., 1995; Lowey, 2004). In northern British Columbia, Inklin 

Formation strata yield paleoflow indicators that suggest Sinemurian axial paleoflow was 

replaced by Pliensbachian transverse paleoflow (Johannson et al., 1997). Conglomerate clast 

types include augite-phyric basalt, andesite, tuff, granite, granodiorite, diorite, sandstone, 
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volcanogenic sandstone, and limestone (Hart et al., 1995). Basal conglomerate units are 

dominated by volcanic and sedimentary clasts, whereas younger strata contain a larger 

proportion of plutonic clasts that imply unroofing of the adjacent arc (Dickie and Hein, 1995; 

Hart et al., 1995; Johannson et al., 1997; Shirmohammad et al., 2011). U-Pb dates of plutonic 

clasts and detrital zircon grains from the Laberge Group are dominated by Late Triassic-Early 

Jurassic and minor Paleozoic populations that indicate local Intermontane terrane basement 

and collision-related pluton sources (Hart et al., 1995; Gordey et al., 1998; Colpron et al., 

2015). Proposed Sinemurian to Toarcian maximum depositional ages for basal Laberge Group 

strata imply westerly younging of the Whitehorse trough during Intermontane collision and 

exhumation (e.g., Colpron et al., 2015). Post-collisional fluvial-deltaic rocks of the Middle 

Jurassic to Lower Cretaceous Tantalus Formation mark the end of Whitehorse trough 

deposition (Fig. 2.2; Tempelman-Kluit, 1984; Hart and Radloff, 1990).  

2.4.2 Jurassic regional burial and exhumation 

The petrology, thermobarometry, and mica cooling histories of Yukon-Tanana rocks 

indicate burial to 5-9 kbar (~18-33 km) during Hettangian-Sinemurian (~200-190 Ma) 

amphibolite-facies metamorphism followed by ~15-20 km exhumation to upper crustal levels 

by the Sinemurian-Pliensbachian (~195-186 Ma; e.g., Johnston and Erdmer, 1995; Johnston et 

al., 1996; Villeneuve et al., 2003; Berman et al., 2007; Knight et al., 2013; Clark, 2017). 

Eclogite clasts collected from a distinct latest Pliensbachian-earliest Toarcian conglomerate 

unit of the Laberge Group in northern British Columbia further suggest Early Jurassic 

exhumation rates of ~4 km/m.y. and are interpreted to be sourced from the suture between 

Yukon-Tanana and Stikinia (Kellett et al., 2018). Regional exhumation was likely driven by 
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buoyant extrusion during slab rollback, upper-plate retreat, transtension, slab breakoff, or syn- 

to post-collisional extension at the boundary of Yukon-Tanana and Stikinia (Kellett et al., 

2018). Whitehorse trough subsidence was broadly coeval with the rapid exhumation of the 

Intermontane terranes (Colpron et al., 2015), however, there are no published estimates for 

subsidence rates within the basin (e.g., Dickie and Hein, 1995; Lowey, 2008). 

2.4.3 Late Triassic-Middle Jurassic plutonism 

Late Triassic to Middle Jurassic plutonism accompanied the collision and rapid 

exhumation of Yukon-Tanana, Stikinia, and Quesnellia in the northern Cordillera (e.g., 

Johnston et al., 1995, 1996; Tafti, 2005; Colpron et al., 2016). In central Yukon, the Late 

Triassic Stikine plutonic suite (ca. 216-206 Ma) consists of granodiorite, diorite, and gabbro 

units that crop out in restricted areas southwest of Whitehorse and northwest of Carmacks 

(Figs. 2.2 and 2.4a; e.g., Hart and Radloff, 1990, Colpron et al., 2016). Stikine plutonic suite 

rocks in the Friday Creek and Fish Lake localities yield superchondritic zircon Hf(t) values that 

range from +9.7 to +11.5 (Fig. 2.4b; Sack et al., 2019). The Late Triassic to Early Jurassic 

Minto plutonic suite (ca. 204-194 Ma) crops out near the northern apex of the Whitehorse 

trough to the northwest and east of Carmacks (Figs. 2.2 and 2.4a). The Minto suite is 

comprised of granodiorite, quartz monzonite, granite, and minor syenite bodies that are best 

represented by the Tatchun pluton (Hf(t): -9.5 to +9.5), Granite Mountain pluton (Hf(t): -12.7 to 

+10.1), Minto pluton (Hf(t): +0.8 to +10.9) and Thirtymile pluton (Hf(t): -1.0 to +3.8) (Fig. 

2.4b; e.g., Tafti and Mortensen, 2003; Colpron et al., 2016; Sack et al., 2019). The Early 

Jurassic Long Lake suite (ca. 192-178 Ma) is characterized by granodiorite and granite units 

of the Aishihik pluton, Big Creek, Sawtooth, and Englishman plutons, and Logtung quartz 
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diorite (Colpron et al., 2016; Joyce et al., 2016). The Aishihik (Hf(t): -27.3 to +12.1) and Big 

Creek plutons (Hf(t): -3.6 to +1.7) crop out northwest and along western side of the 

Whitehorse trough and yield dominantly subchondritic to chondritic zircon Hf(t) values, 

whereas the Sawtooth pluton (Hf(t): -6.2 to +11.6), Englishman pluton (Hf(t): +1.6 to +3.7) and 

Logtung quartz diorite (Hf(t): -2.9 to +1.4) crop out in smaller regions along the southeastern 

edge of the Whitehorse trough and yield chondritic to superchondritic zircon Hf(t) values (Fig. 

2.2 and 2.4a, b; Colpron et al., 2016; Sack et al., 2019). Middle Jurassic Bryde (ca. 172-168 

Ma) and Middle to Late Jurassic McGregor (ca. 163-160 Ma) suite granitoids are the youngest 

plutonic rocks adjacent to the Whitehorse trough. The Bryde suite crops out in the Atlin Lake, 

Marsh Lake, and Teslin Crossing regions near Whitehorse and to the north of Carmacks (Figs. 

2.2 and 2.4a; Colpron et al., 2016). Alkali syenite from Marsh Lake yields dominantly 

chondritic (Hf(t): +0.9 to +3.8) values, whereas diorite and monzodiorite from the Atlin Lake 

(Hf(t): +4.7 to +7.0) and Teslin Crossing (Hf(t): +6.5 to +8.4) regions yield dominantly 

superchondritic values (Fig. 2.4b; Sack et al., 2019). The McGregor suite is apparently 

restricted to the McGregor pluton locality north of Carmacks and yields chondritic to 

superchondritic zircon Hf(t) values that range from +0.9 to +11.1 (Fig. 2.4b; Colpron et al., 

2016; Sack et al., 2019).  

2.5 Methods 

Four samples of the Tanglefoot formation (16-LVD-001B, 16-LVD-001C, 16-LVD-

004 and 17-LVD-018) and eight samples of the Richthofen formation (16-LVD-009, 16-LVD-

021, 16-LVD-022, 16-LVD-023, 17-LVD-027, 17-LVD-030, 17-LVD-034, 17-LVD-038) 
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were collected for detrital zircon U-Pb geochronology and Hf isotope geochemistry (Fig. 2.2). 

Standard rock crushing, sieving, and heavy liquid (bromoform and methylene iodide) density 

separations were done at Memorial University of Newfoundland. Approximately 130 zircon 

grains from each sample were mounted in epoxy, ground, polished, and imaged using 

cathodoluminescence (CL) with a JEOL JSM 7100F Field Emission Scanning Electron 

Microscope (SEM). Zircon CL grain maps guided the selection of analytical spot locations to 

avoid complex zoning and fractures.  

Detrital zircon U-Pb-Hf data were collected at Memorial University of Newfoundland 

using the laser ablation split-stream (LASS) approach outlined by Fisher et al. (2014) and 

Goudie et al. (2014). Analyses were completed in four sessions (3 to 4 days per session) over 

an eleven-month period 

A GeoLas 193 nm excimer laser used a 40 m diameter beam with a frequency of 10 

Hz and fluence of 5 J/cm2.  Background levels were measured for 30 s followed by 60 s of 

ablation and 30 s of washout after each analysis. The ablated material was carried out of the 

laser cell in flow of He gas of 1 L/min and split downstream to simultaneously measure U-Pb 

isotopes with a ThermoFinnigan Element XR single-collector inductively coupled plasma 

mass spectrometer (ICP-MS) and Hf isotopes with a ThermoFinnigan Neptune multi-collector 

ICP-MS (e.g., Goudie et al., 2014, Fisher et al., 2014) with N2 added to each mass 

spectrometer to increase sensitivity. Standard-sample bracketing used 91500 (U-Pb) and 

Plešovice (Lu-Hf) as primary reference materials to correct for instrument drift and downhole 

fractionation, and mass bias. R33, 02123, Temora, and QGNG were used as secondary 

standards. 91500 yielded a weighted 206Pb/238U age of 1062.2  1.3 Ma (n = 248, 2SD), in 
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agreement with the published ID-TIMS age of 1062.4  0.4 Ma (Wiedenbeck et al., 1995). 

Plešovice yielded a weighted 176Hf/177Hf = 0.282481  0.000019 (n = 249, 2SD), within 

uncertainty of the published value of 0.282482  0.000013 (Sláma et al., 2008). 

Isotope ratios were reduced using the Iolite 3.4 extension for IgorPro (Paton et al., 

2011) and VizualAge data reduction scheme (Petrus and Kamber, 2012). A ‘best age’ was 

then assigned to each grain using the 206Pb/238U date if less than 1100 Ma and the 207Pb/206Pb 

date if greater than 1100 Ma. Analyses were excluded based on the following criteria:  

(1) >10% uncertainty in 206Pb/238U date (2). 

(2) >10% uncertainty in 207Pb/206Pb date (2), unless the 206Pb/238U date is <500 Ma. 

(3) >10% discordance or >5% reverse discordance, unless 206Pb/238U date is <500 Ma. 

Concordance is not reported for 206Pb/238U ages <500 Ma because of the large 

uncertainty in 207Pb/206Pb (e.g., Gehrels and Pecha, 2014). 

U-Pb results are presented in normalized probability density diagrams generated with 

the Normalized Probability Plot Excel macro developed at the Arizona Laserchron Center, 

University of Arizona (www.geo.arizona.edu/alc). Probability age peaks were calculated using 

the AgePick Excel macro developed at Arizona LaserChron Center 

(www.geo.arizona.edu/alc). Hf isotope data are presented in age-corrected Hf(t) values versus 

U-Pb crystallization age plots and include the chondritic uniform reservoir (CHUR) values of 

Bouvier et al. (2008), depleted mantle (DM) values of Vervoort and Blichert-Toft (1999), and 

crustal evolution trends using present day 176Lu/177Hf = 0.0115 (Vervoort and Patchett, 1996; 

Vervoort et al., 1999). 
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The youngest detrital zircon crystals were used to estimate the maximum depositional 

age of Laberge Group strata because synsedimentary magmatism typically accompanies 

convergent margin activity (Dickinson and Gehrels, 2009; Cawood et al., 2012). Maximum 

depositional ages in this study were calculated using a population of young grains rather than 

the youngest detrital zircon due to the inherent lack of reproducibility (Dickinson and Gehrels, 

2009). The following methods were used:  

1) The weighted mean for a cluster of three or more grains that overlap at 2 

(Dickinson and Gehrels, 2009). Maximum depositional ages calculated with this 

method generally yield the youngest depositional ages and represent the young 

shoulder of the youngest peak. 

2) Unmix routine in Isoplot. This method identifies and separates age-components 

within a grouping of dates that overlap (Ludwig, 2008). We used Hf(t) values to 

assess if an identified age-component represents a separate detrital zircon 

population. The Unmix routine generally yields maximum depositional ages 

comparable to the weighted mean of a cluster of three or more grains. 

3) Youngest age peak calculated using the AgePick Excel macro. This macro 

calculates the maximum in age probability of a population that includes 3 or more 

analyses.  

4) TuffZirc routine in Isoplot (Ludwig, 2008). This algorithm returns the median age 

of the largest cluster of ages and typically represents the age of the youngest peak.   
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2.6 Results 

2.6.1 Tanglefoot formation  

Buff-green, cross-bedded feldspathic lithic arenite (sample 16-LVD-001C; n = 

102/120) is the oldest rock unit sampled along the Robert Campbell Highway (Figs. 2.2 and 

2.5) and occurs stratigraphically beneath a Pliensbachian crystal-lithic tuff dated at 187.1  0.2 

Ma (Colpron and Friedman, 2008; van Drecht et al., 2017). This sandstone unit is composed 

of lithic fragments (45%; volcanic and carbonate rock clasts), quartz (35%), and sericite 

altered feldspar (20%). Clear to pink detrital zircon crystals are elongate, spherical to 

fragmented, and range in size from 60 to 200 m. Sector and/or growth zoning typical of 

magmatic zircon grains are evident in CL images. The sample yields a bimodal population of 

Early Triassic to Early Jurassic (98%) detrital zircon grains that range from 252  6 to 191  5 

Ma with probability age peaks ca. 201 and 228 Ma (Fig. 2.6). Early Triassic to Early Jurassic 

zircon grains yield Hf(t) values that range from -4.6 to +12.1 (Fig. 2.6). Detrital zircon grains 

that range from 213  7 to 191  5 Ma and 242  6 to 217  5 Ma (80%) have Hf(t) values that 

cluster between -0.2 and +5 and +10 and +12, respectively. A single Pennsylvanian zircon 

(308  3 Ma) yielded an Hf(t) value of +2.4.  

A buff-coloured, medium- to very coarse-grained, feldspathic lithic arenite that forms a 

lens within a cobble to boulder conglomerate (sample 16-LVD-001B; n = 104/120) is located 

15 m above sample 16-LVD-001C, but below the 187.1  0.2 Ma crystal lithic tuff (Figs. 2.2 

and 2.5; van Drecht et al., 2017). This sandstone is composed of lithic fragments (40%; 

volcanic rocks clasts), sericite altered feldspar (30%), quartz (30%), and clay. Clear to pink to 
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brown detrital zircon crystals are elongate to spherical and range in size from to 50 to 300 m. 

Most grains display oscillatory zoning in CL. This sample is characterized by a unimodal Late 

Triassic to Early Jurassic population (98%) that ranges from 219  8 to 185  7 Ma with a 

probability age peak ca. 195 Ma (Fig. 6). This Late Triassic to Early Jurassic population has 

Hf(t) values that range from -4.7 to +9.4 with a dominant cluster between -4.7 and -2.6 and a 

smaller, broad cluster between -0.2 and +4.7 (Fig. 6). Two Mississippian grains of 342  7 and 

353  11 Ma have Hf(t) values of -3.8 and +4.1 respectively.  

Buff-coloured lithic arenite that lies stratigraphically above the 187.1  0.2 Ma crystal 

lithic tuff (sample 16-LVD-004; n = 98/109) is the youngest sample analyzed along the Robert 

Campbell Highway (Figs. 2.2 and 2.5; van Drecht et al., 2017). This sandstone unit is 

composed of quartz (55%), sericite altered feldspar (30%), and lithic fragments (15%; 

volcanic rock clasts). Clear to pink to yellow-brown detrital zircon crystals are elongate to 

spherical and range in size from 80 to 250 m. Zircon grains typically display growth zoning 

with few sector-zoned grains observed in CL. This sample is characterized by a dominant Late 

Triassic to Early Jurassic zircon population that ranges from 212  9 to 176  3 Ma (92%) 

with a probability age peak ca. 185 Ma (Fig. 2.6). Most Hf(t) values range from -4.3 to +4.8 

and one 212  9 Ma zircon yields a Hf(t) value of +8.8 (Fig. 2.6). An early to mid-Paleozoic 

(8%) population has a probability age peak ca. 338 Ma and yields Hf(t) values between -8.7 

and -5.7. Two Middle Mississippian zircon grains have Hf(t) values of +4 and +8.7. 

Maroon, medium- to coarse-grained, feldspathic lithic arenite mapped as the Triassic 

Mandanna formation crops out beneath massive conglomerate at Conglomerate Mountain 

(sample 17-LVD-018; n = 111/120), ~40 km south of Carmacks (Fig. 2.2; van Drecht and 
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Beranek, 2018). This sample contains lithic fragments (35%; sandstone and volcanic rock 

clasts), sericite altered feldspar (59%), and minor quartz (6%). Clear to pink-brown detrital 

zircon crystals are elongate to spherical and range in size from 70 to 200 m. CL images 

display sector to growth zoning. The sample has a bimodal distribution of Late Triassic to 

Early Jurassic (48%) and Late Devonian to Early Triassic (52%) zircon grains (Fig. 2.6). The 

youngest grouping ranges from 221  4 to 180  4 Ma and yields probability age peaks ca. 

185 and 205 Ma (Fig. 2.6). These zircon grains have Hf(t) values that range from +0.9 to +11.5 

with an average of +7 (Fig. 2.6). Late Devonian to Early Triassic zircon grains range from 373 

 7 to 248  4 Ma and have a probability age peak ca. 313 Ma (Fig. 2.6). This population has 

Hf(t) values that range from +5.7 to +12.7 and cluster around +10.  

2.6.2 Richthofen formation  

Crystal lithic tuff (sample 17-LVD-038; n = 27/28) that nonconformably overlies 

216.35  0.23 Ma gabbro of the Povoas formation (Fig. 2.2; Colpron, 2011) crops out near 

King Lake, ~20 km northwest of Whitehorse (van Drecht and Beranek, 2018). Clear to pink 

detrital zircon crystals from this tuff are typically elongate, display oscillatory zoning in CL, 

and range in size from 100 to 300 m. This sample is dominantly composed of Late Triassic 

to Middle Jurassic (96%) detrital zircon grains that range from 203  3 to 172  2 Ma with 

probability age peaks ca. 173 and 190 Ma (Fig. 2.7). Late Triassic to Middle Jurassic detrital 

zircon grains have Hf(t) values that range from -4.1 to +5 and cluster around -3 (Fig. 2.7).  

Dark-blue, bioclastic lithic wacke of the Richthofen formation (sample 17-LVD-027; n 

= 51/65) overlies Lewes River Group limestone in the Takhini subdivision area, ~20 km 
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northwest of Whitehorse (Fig. 2.2; van Drecht and Beranek, 2018). This wacke unit is 

primarily comprised of lithic fragments (96%; carbonate and volcanic lithics) with minor 

quartz (4%). Lower to Middle Jurassic Pinna sp. (bivalve) and undetermined coarse-ribbed 

pectinoid bivalve and ammonite fossils were collected from this locality (R. Blodgett, 2018, 

pers. comm.). Clear to pink detrital zircon crystals are elongate to spherical, display growth 

zoning in CL, and range in size from 70 to 160 m. This sample yields Late Triassic to Early 

Jurassic (96%) detrital zircon grains that range from 216  3 to 181  3 Ma with a probability 

age peak ca. 198 Ma. Hf(t) values for this sample range from +4.9 to +12.1 (Fig. 2.7). Two 

Pennsylvanian grains at 315  9 and 359  6 Ma are also present, with the latter having an 

Hf(t) value of -8.5 (Fig. 2.7).  

Green, very poorly sorted, feldspathic lithic arenite (sample 16-LVD-021; n = 93/110) 

forms the matrix of cobble to boulder conglomerate units on Richthofen Island in Lake 

Laberge (Fig. 2.2; van Drecht et al., 2017). This sandstone sample is composed of lithic 

fragments (56%; volcanic, carbonate, sandstone rock clasts), sericite altered feldspar (40%), 

and minor quartz (4%). Clear to pink detrital zircon crystals are typically elongate and range in 

size from 70 to 220 m. Zoning ranges from sector to growth zoning in CL. Late Triassic to 

Early Jurassic (97%) zircon grains range from 232  3 to 186  3 Ma with a probability age 

peak ca. 210 Ma (Fig. 2.7). Late Triassic to Early Jurassic zircon have Hf(t) values that range 

from +3.1 to +13.9 with a main cluster between +4.4 and +7.8 (Fig. 2.7). Three Paleozoic 

zircon grains at 340  7, 343  10, and 464  8 Ma yield Hf(t) values at +11.8, +12.8 and +8.2, 

respectively.  
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Lithic feldspathic arenite collected along the eastern shoreline of Lake Laberge 

(sample 16-LVD-022; n = 97/110; van Drecht et al., 2017) contains feldspar (70%), lithic 

fragments (28%; volcanic, carbonate, and mudstone rock clasts) and minor quartz (2%). Clear 

to pink-brown detrital zircon crystals are typically elongate and range in size from 60 to 280 

m. Growth zoning is commonly observed in CL. The sample is mostly composed of Late 

Triassic to Early Jurassic (98%) detrital zircon grains that range from 217  5 to 194  3 Ma 

with a probability age peak ca. 205 Ma (Fig. 2.7). Late Triassic to Early Jurassic zircon grains 

have Hf(t) values that cluster between +2.8 and +5.3 and one zircon with a Hf(t) value of -0.2 

(Fig. 2.7). Two Middle Mississippian zircon grains at 333  5 and 339  6 Ma yield Hf(t) 

values of +6.3 and +5.4, respectively (Fig. 2.7).  

Bioclastic lithic wacke (sample 16-LVD-023; n = 21/55) with mud rip-up clasts was 

collected along the eastern shoreline of Lake Laberge (Fig. 2.2; van Drecht et al., 2017). This 

sample is composed of lithic fragments (68%; mudstone, carbonate, and volcanic rock clasts), 

sericite altered feldspar (31%), and minor quartz (1%). Clear to pink detrital zircon crystals are 

elongate to spherical, display oscillatory zoning in CL, and range in size from 80 to 150 m. 

Permian to Early Jurassic zircon grains (72%) range from 270  8 to 185  2 Ma with 

probability age peaks ca. 185, 195, and 202 Ma (Fig. 2.7). Three Middle Devonian to Early 

Mississippian (14%) zircon grains yield 356  4 (Hf(t): -5.8), 363  6 (Hf(t): +1.2), and 390  

10 Ma ages (Fig. 2.7). Three Precambrian (14%) zircon grains are also present at 1474  51, 

2563  26 (Hf(t): +0.9), and 2829  23 Ma.  

Parallel laminated, fine- to medium-grained, feldspathic lithic arenite (sample 16-

LVD-009; n = 73/100) overlies Lewes River Group limestone along the eastern flank of 
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Mount Laurier, ~40 km northeast of Whitehorse (Fig. 2.2; van Drecht et al., 2017). The 

feldspathic lithic arenite contains lithic fragments (50%; volcanic and carbonate rock clasts), 

sericite altered feldspar (45%), and minor quartz (5%). Abundant amphibole defines 

lamination. Clear to pink to yellow-brown detrital zircon crystals are elongate to spherical and 

range in size from 60 to 180 m. Zoning is typically igneous growth zoning in CL. Late 

Triassic to Early Jurassic (58%) zircon range from 225  5 to 190  7 Ma and yield a 

probability age peak ca. 205 Ma (Fig. 2.7). Hf(t) values for this population occur from +3 to 

+6.3 (Fig. 2.6). Mississippian to Permian zircon grains (42%) show a broader range from 356 

 8 to 269  4 Ma with a probability age peak ca. 329 Ma and Hf(t) values of +2.3 to +10.7 

(Fig. 2.7).  

Dark grey to buff, fine- to medium-grained, feldspathic lithic arenite (sample 17-LVD-

034; n = 82/92) that overlies Lewes River Group limestone was collected at Mount Slim, ~30 

km northeast of Whitehorse (Fig. 2.2; van Drecht and Beranek, 2018). This sample is 

composed of lithic fragments (58%; volcanic and carbonate rock clasts), sericite altered 

feldspar (36%), and minor quartz (5%). Clear to pink detrital zircon crystals are elongate to 

spherical, typically igneous growth zoning in CL, and range in size from 100 to 300 m. 

Middle Triassic to Early Jurassic zircon grains (40%) occur from 244  6 to 178  8 to Ma 

with probability age peaks ca. 185, 201, and 225 Ma (Fig. 2.7). Mississippian to Permian 

(59%) zircon grains range from 350  4 to 262  5 Ma with probability age peaks ca. 310 and 

330 Ma (Fig. 2.7). Middle Triassic to Early Jurassic zircon grains yield Hf(t) values of -3.2 to 

+10.6 and Paleozoic zircon grains have values that range from -2.7 to +10.9. One 

Paleoproterozoic zircon at 2263  74 Ma yields a Hf(t) value of -10.8.  
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Dark grey-blue, medium-grained, lithic wacke (sample 17-LVD-030; n = 91/105) that 

overlies pebble to cobble limestone conglomerate was collected southeast of the Mount Byng, 

~50 km northeast of Whitehorse (van Drecht and Beranek, 2018). This sample contains lithic 

fragments (92%; carbonate, volcanic, and mudstone rock clasts), sericite altered feldspar (6%), 

minor quartz (2%). Clear to pink detrital zircon crystals are mostly elongate, display igneous 

growth zoning in CL, and are 80 to 300 m in size. Middle Triassic to Early Jurassic (67%) 

detrital zircon grains make up the dominant population and range from 250  5 to 175  2 Ma 

(Fig. 2.7). Silurian to Permian detrital zircon grains (33%) make up a broad population that 

range from 419  6 to 257  4 Ma (Fig. 2.7). This sample has probability age peaks ca. 193, 

251, 254, 289, 301, 316, 328 and 392 Ma (Fig. 2.7). Late Triassic to Early Jurassic zircon 

grains have Hf(t) values between +1.7 and +12 with two clusters around +4 and +10. Silurian 

to Permian zircon grains have Hf(t) values between -7.6 and +11.8 (Fig. 2.7). 

2.7 Discussion 

2.7.1 Timing of Laberge Group deposition 

The timing of Jurassic synorogenic deposition in central Yukon is broadly constrained 

by zircon U-Pb geochronology, biostratigraphy, and their stratigraphic position between the 

Late Triassic Lewes River Group and Middle Jurassic to Early Cretaceous Tantalus Formation 

(e.g., Bostock, 1936; Tempelman-Kluit, 1984; Pálfy and Hart, 1995; Johannson et al., 1997; 

Clapham et al., 2002; Lowey, 2004; Hart et al., 2005; Shirmohammad et al., 2011; Colpron et 

al., 2015). Syndepositional magmatism is typical along convergent margins and allows for the 

reasonable estimation of depositional ages through detrital zircon maximum depositional age 
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calculations (Dickinson and Gehrels, 2009; Cawood et al., 2012). The weighted mean of the 

three or more youngest grains that overlap at 2 and the Unmix routine in Isoplot represent the 

youngest detrital zircon grains; these likely provide the best approximation of maximum 

depositional ages for syndepositional Laberge Group strata. Previous studies (Shirmohammad 

et al., 2001; Colpron et al., 2015) have furthermore indicated that the youngest zircon grains in 

Laberge Group strata are consistent with biostratigraphic ages. Youngest age peak calculations 

(TuffZirc and AgePick) provide the most conservative estimate for maximum depositional 

age; these methods likely yield a maximum depositional age that is older than the true 

depositional age (Dickinson and Gehrels, 2009; Cawood et al., 2012).  

2.7.1.1 Tanglefoot formation 

Three samples of Tanglefoot formation sandstone were collected along the Robert 

Campbell Highway in the northern apex of the Whitehorse trough (Figs. 2.2 and 2.5; van 

Drecht et al., 2017). Unmix, TuffZirc, and AgePick calculations for 16-LVD-001C feldspathic 

lithic arenite, the stratigraphically oldest sample analyzed from the Tanglefoot formation, 

indicate Hettangian maximum depositional ages (200 Ma to 199.59  2.6 Ma; Table 2.2). The 

weighted mean of six young grains from 16-LVD-001C, however, suggest a Sinemurian 

(193.5  2.6 Ma) maximum depositional age (Table 2.2). 16-LVD-001B a feldspathic lithic 

arenite, collected 15 m above the previous sample, yields Sinemurian (ca. 195 Ma) to 

Pliensbachian (187.2  0.72 Ma to 186.5  0.59 Ma) maximum depositional ages using the 

TuffZirc-AgePick and weighted mean-Unmix routines, respectively. AgePick and TuffZirc 

calculations for 16-LVD-004 lithic arenite, the youngest sample collected along the Robert 

Campbell highway, indicate Pliensbachian maximum depositional ages (185 Ma to 183.2 
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+0.6/-1.5), whereas weighted mean and Unmix methods yielded Toarcian maximum 

depositional age (181.4  0.61 Ma to 177.4  1.8 Ma). These new depositional age estimates 

are consistent with the Pliensbachian (187.1  0.2 Ma) crystal lithic tuff (Colpron and 

Friedman, 2008) that crops out beneath the Pliensbachian-Toarcian lithic arenite (16-LVD-

004) and above the Sinemurian-Pliensbachian feldspathic lithic arenite (16-LVD-001B).  

Maroon feldspathic lithic arenite that crops out at Conglomerate Mountain along the 

North Klondike Highway uniformly yields Pliensbachian (186.1  1.4 to 184.2  8.4 Ma) 

maximum depositional ages. Previous bedrock mapping studies assigned this unit to the 

Triassic Mandanna formation (Colpron et al., 2002), but our new U-Pb data confirm that these 

Conglomerate Mountain strata should be included in the Laberge Group. 

2.7.1.2 Richthofen formation  

Crystal lithic tuff collected along the western edge of the Whitehorse trough at King 

Lake (17-LVD-038) yields weighted mean, Unmix, TuffZirc, and AgePick ages that straddle 

the Toarcian-Aalenian boundary (174.1 +1.45/-2.05 Ma to 173 Ma). This basal unit is in 

depositional contact with 216 Ma gabbro of the Stikine suite (Colpron, 2011) and suggests that 

the Laberge-Lewes River Group unconformity at this locality spans >42 m.y.  

Bioclastic lithic wacke that crops out in the Takhini subdivision area (17-LVD-027) 

yields TuffZirc-AgePick ages that indicate a Sinemurian (ca. 198 Ma to 193.8 +1.4/-2.4) 

maximum depositional age, whereas the weighted mean of three young grains and the Unmix 

age indicate a younger Toarcian (182.3  2.4 to 182.3  2.5) maximum depositional age. 

Sinemurian-Toarcian maximum depositional ages are consistent with the Lower to Middle 

Jurassic age indicated by fossil specimens.  
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The Unmix, AgePick, and TuffZirc ages of feldspathic lithic arenite (16-LVD-021) 

collected from Richthofen Island indicate a Norian-Rhaetian (ca. 210 to 204.56  0.77) 

maximum depositional age and the weighted mean of five young grains yields a Sinemurian 

(195.3  3.5 Ma) maximum depositional age. Lithic feldspathic arenite (16-LVD-022) 

collected on the eastern shoreline of Lake Laberge yields a Rhaetian (205.8 +0.6/-0.8 to ca. 

205) maximum depositional age with the AgePick-TuffZirc routines and a Hettangian-

Sinemurian (199.52  0.96 to 196.2  2.8) maximum depositional age with the weighted 

mean-Unmix methods. South of sample 16-LVD-022, bioclastic lithic wacke (16-LVD-023) 

on the eastern shoreline of Lake Laberge yields Unmix-TuffZirc ages that suggest a Rhaetian-

Sinemurian (202 +3.2/-5 to 196.29  1.1) maximum depositional age. However, the weighted 

mean of four young grains and the AgePick routine indicates a younger Pliensbachian (185.5 

 1.8 to ca. 185) maximum depositional age.  

Feldspathic lithic arenite (16-LVD-009) collected along the eastern flank of Mount 

Laurier yields AgePick-TuffZirc ages that suggest a Rhaetian (ca. 205 to 204.5 +2.4/-2.1) 

maximum depositional age and weighted mean-Unmix ages that indicate a Sinemurian (195.8 

 1.6 Ma to 197.44  1 Ma) maximum depositional age (Table 2.2). Northeast of Mount 

Laurier, the TuffZirc age of feldspathic lithic arenite (17-LVD-034) that crops out at Mount 

Slim indicates a Rhaetian-Hettangian (201.75 +1.95/-1.55) maximum depositional age. The 

Unmix age, AgePick, and weighted mean ages for the Mount Slim sample imply a younger 

Sinemurian to Pliensbachian (191.54  0.94 Ma to 184.4  5.6 Ma) maximum depositional age 

(Table 2.2).  
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Lithic wacke (16-LVD-030) collected at Mount Byng along the eastern edge of the 

Whitehorse trough yields TuffZirc-AgePick (ca. 193 to 192.7 +2.1/-1.2) ages that indicate a 

Sinemurian maximum depositional age, whereas a younger Toarcian (185  1.3 to 183.5  

0.97) maximum depositional age is suggested by the weighed mean of ten young grains and 

the Unmix routine. 

2.7.1.3 Spatial trends of basal Laberge Group strata 

Basal Laberge Group sandstone units located along the central axis of the Whitehorse 

trough (16-LVD-001C and 16-LVD-009) yield Rhaetian to Sinemurian maximum depositional 

ages, whereas basal samples near the western edge of the Whitehorse trough (17-LVD-038 

and 17-LVD-027) yield younger Sinemurian to Aalenian maximum depositional ages (Figs. 

2.2 and 2.8; Table 2). These calculations indicate that Laberge Group deposition began by the 

Sinemurian, confirming previous hypotheses that collision-related sedimentation in central 

Yukon was ongoing by the late Pliensbachian (Colpron et al., 2015). The spatial trends in 

maximum depositional age are also consistent with the westerly-younging of basal strata 

hypothesized by Colpron et al. (2015) (samples 04SJP594, GL04-108B, Eagles Nest Bluff, 

and 08MC091 in Fig. 2.8). New results from this study furthermore indicate that basal samples 

located in the eastern (17-LVD-030) and south-central (17-LVD-034) regions of the 

Whitehorse trough have Sinemurian-Pliensbachian and Rhaetian-Toarcian maximum 

depositional ages, respectively, which imply contemporaneous easterly- and southerly-

younging trends (Figs. 2.2 and 2.8; Table 2.2). The west-, east-, and south-directed younging 

of basal strata suggest that initial Sinemurian subsidence within the Whitehorse trough was 

concentrated in a narrow depocenter that extended ~120 km from Eagles Nest Bluff in the 
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north to Mount Laurier in the south (Fig. 2.9). Following initial subsidence, basal strata 

expanded to the west, east, and south during the Pliensbachian to Aalenian (Fig. 2.9).  

2.7.2 Sediment provenance 

Previous studies have demonstrated that the Laberge Group strata contain Devonian-

Permian and Late Triassic-Early Jurassic detrital zircon grains sourced from adjacent 

Intermontane terranes (Hart et al., 1995; Johannson et al., 1997; Gordey et al., 1998; 

Shirmohammad et al., 2011; Colpron et al., 2015). Laberge Group samples analyzed during 

this study yield similar detrital zircon age populations (Fig. 2.10); however, new LASS U-Pb-

Hf results further resolve Whitehorse trough source regions and paleogeography. Although 

many potential source rocks in the northern Cordillera lack whole-rock Hf or zircon Hf isotope 

constraints, several Yukon-Tanana, Stikinia, and Quesnellia rock assemblages have been 

characterized by whole-rock Nd isotope geochemistry (e.g., Piercey et al., 2006) and allow 

comparisons to Laberge Group detrital zircon Hf isotope results. Potential source regions were 

therefore determined by converting published Nd(t) values to Hf(t) values using the correlation 

equation Hf(t) = 1.36 Nd(t) + 3 (Vervoort and Blichert-Toft, 1999).  

2.7.2.1 Inheritance  

Inherited Late Devonian to Middle Pennsylvanian zircon grains in the Late Triassic-

Early Jurassic Tatchun pluton (Minto suite), Early Jurassic Minto pluton (Minto suite) and 

Early Jurassic Aishihik pluton (Long Lake suite) yield a wide range of  Hf(t) values from -8.6 

to +12.1 and indicate provenance from Yukon-Tanana and/or Paleozoic Stikinia/Quesnellia 

country rocks (Fig 2.11; Sack et al., 2019). Some of the coarsest Laberge Group detrital zircon 
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crystals (n =15) similarly yield Mississippian-Pennsylvanian and Norian-Rhaetian cores with 

Hf(t) values that cluster between +1.6 to +12.1 and Late Triassic-Early Jurassic rims that 

cluster between +0.9 to +6.9 (Fig. 2.11). These results imply that Paleozoic detrital zircon 

populations at least partially represent inherited zircon grains from adjacent Late Triassic-

Early Jurassic plutonic suites. Four detrital zircon grains also yield Mesoarchean to 

Mesoproterozoic ages and likely reflect inheritance from plutons that intrude the pre-Late 

Devonian continental margin basement assemblage of Yukon-Tanana or recycling of inherited 

grains from these Yukon-Tanana sources (Snowcap assemblage; Piercey and Colpron, 2009). 

2.7.2.2 Paleozoic populations 

Four Laberge Group samples (17-LVD-018, 16-LVD-009, 17-LVD-030, 17-LVD-034) 

yield Late Devonian to Permian chondritic to superchondritic (Hf(t): +1 to +12.7) detrital 

zircon populations that are consistent with Yukon-Tanana and Slide Mountain terrane rocks in 

central Yukon (Figs. 2.6 and 2.7). Potential source rocks include the Wolverine Lake group 

(Hf(t): +12.4), Little Salmon formation (Hf(t): +12.9), Tatlmain suite, Klinkit Group (Hf(t): 

+12.1 to +13.1), Klondike assemblage, Anvil assemblage (Hf(t): +8.6 to +11.7), and Campbell 

Range formation (Hf(t): -2 to +15.1) (Table 1; Fig. 2.7; e.g. Creaser et al., 1997; Piercey et al., 

2001, 2003, 2012; Simard et al., 2003, 2007) that crop out north and east of the Whitehorse 

trough and northeast of the Tintina fault. Dextral restoration (~430 km) of the late Mesozoic-

Cenozoic Tintina fault places some of these sources to the north of the Whitehorse trough 

(Gabrielse et al., 2006).  

Superchondritic detrital zircon grains are consistent with Cache Creek terrane (Hf(t): 

+8.8 to +14.3) and Kutcho assemblage (Hf(t): +13.2 to +15.5) of southern Yukon and northern 
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British Columbia (Table 2.2; Figs. 2.6 and 2.7; Smith and Lambert, 1995; Childe and 

Thompson, 1997; Patchett and Gehrels, 1997). However, the Laberge Group sandstone and 

conglomerate samples in this study lack chert clasts that are characteristic of the Cache Creek 

terrane (e.g., Cordey et al., 1991), which suggests that such oceanic assemblages were not a 

significant source.  

Takhini and Boswell assemblage rocks of Stikinia and Quesnellia, respectively, 

represent alternative sources for Mississippian to Permian detrital zircon grains in the Laberge 

Group strata. The Takhini assemblage is restricted to a small region west of Whitehorse, 

whereas the Boswell assemblage crops out to the north and along the eastern flank of the 

Whitehorse trough (Fig. 2.2). East- to northeast- and southwest-directed paleoflow indicators 

(Hart et al., 1995; Johannson et al., 1997) suggest sediment was sourced from regions that 

surround the Whitehorse trough and therefore indicate both assemblages represent potential 

source regions. The distribution of chondritic to superchondritic Yukon-Tanana source rocks 

north and east of the Whitehorse trough, however, suggests that the Boswell assemblage is the 

most probable source.  

Subchondritic detrital zircon grains (Hf(t): -1.1 to -8.7) in Laberge Group strata are 

consistent being sourced from Yukon-Tanana rocks (Kudz Ze Kayah formation, Grass Lakes 

suite, Simpson Range suite, Nisutlin assemblage, and Little Kalzas formation) (Table 1; Figs. 

2.6 and 2.7). However, subchondritic detrital zircon grains comprise a minor population (n = 

9) and suggest that evolved Paleozoic source rocks only contributed a minor sediment supply 

to the Whitehorse trough (Table 2.1; Figs. 2.6 and 2.7).  
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2.7.2.3 Mesozoic populations  

Middle Triassic to Middle Jurassic (242 – 172 Ma) detrital zircon grains yield 

subchondritic to superchondritic Hf isotope compositions compositions that are consistent 

with Stikinia/Quesnellia rocks and the Late Triassic-Middle Jurassic plutonic suites adjacent 

to the Whitehorse trough (Figs. 2.4, 2.6, and 2.7). Detrital zircon populations form tight 

clusters in U-Pb-Hf space, some of which are unique to individual samples, suggesting 

derivation from unique point sources. A minor population of Middle Triassic detrital zircon 

grains occur in Hettangian-Sinemurian feldspathic lithic arenite (16-LVD-001C, Tanglefoot 

formation) and are consistent with Joe Mountain formation source rocks (Fig. 2.6). Although 

whole rock Hf isotope data are not available for these Middle Triassic strata, detrital chlorite 

and epidote grains recognized in Laberge Group rocks are consistent with the pervasive 

chlorite and epidote alteration found in the Joe Mountain formation (Hart, 1997). In central 

Yukon, the Joe Mountain formation crops out east of Lake Laberge in the Mount Byng region. 

However, Laberge Group strata proximal to the Joe Mountain formation (16-LVD-009, 17-

LVD-030, and 17-LVD-034) do not yield superchondritic detrital zircon grains. The 

distribution of superchondritic Middle Triassic detrital grains in Laberge Group strata suggests 

an alternative superchondritic Middle Triassic source similar to that Joe Mountain formation 

existed near the northern apex of the Whitehorse trough.  

Late Triassic superchondritic (Hf(t): +8.2 to +13.9) detrital zircon grains are consistent 

with the isotopic signatures of the Stikine plutonic suite (216-206 Ma; Hf(t): +9.7 to +11.5), 

Povoas formation (Stikinia), and Semenof formation (Quesnellia) rocks. Stikine plutonic suite 

rocks crop out southwest and north of the Whitehorse trough and Upper Triassic rocks of 
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Stikinia and Quesnellia crop out throughout central Yukon (Fig. 2.4). Furthermore, Hart et al. 

(1995) documented augite and augite-feldspar-phyric basaltic andesite clasts in Richthofen 

formation conglomerate units that are consistent with Povoas formation provenance. Stikine 

plutonic suite rocks are spatially associated with Povoas formation rocks to the west and north 

of the Whitehorse trough, however, Hart et al. (1995) concluded that Stikine plutonic suite 

rocks were more extensive during the Early Jurassic based on the volume of Late Triassic 

plutonic clasts in conglomerate units. Therefore, the sediment transport pathways for Late 

Triassic superchondritic detrital zircon grains are northeast-, east- and south-directed however,  

the uncertain distribution of Stikine plutonic suite rocks in the Early Jurassic suggests 

alternative sediment parthways are possible. 

Late Triassic to Middle Jurassic detrital zircon grains that yield chondritic-

superchondritic compositions (Hf(t): 0 to +7.5) occur throughout Laberge Group strata and are 

consistent with the Tatchun (Hf(t): -9.5 to +9.5), Granite Mountain (Hf(t): -12.7 to +10.1), 

Minto (Hf(t): +0.8 to +10.9) and Thirtymile (Hf(t): -1.0 to +3.8) plutons of the Minto plutonic 

suite (204-194 Ma) and the Aishihik (Hf(t): -27.3 to +12.1), Big Creek (Hf(t): -3.6 to +1.7), 

Sawtooth (Hf(t): -6.2 to +11.6), Logtung (Hf(t): -2.9 to +1.4), and Englishman (Hf(t): +1.6 to 

+3.7) plutons of the Long Lake plutonic suite (192-178 Ma) (Figs. 2.4, 2.6 and 2.7). Source 

rocks crop out east, west, and north of the Whitehorse trough, therefore the sediment transport 

pathways for Late Triassic to Middle Jurassic chondritic-superchondritic detrital zircon grains 

are west-, east-, and south-directed (Fig. 2.4).  

Late Triassic to Middle Jurassic subchondritic (Hf(t): -4.7 and -0.5) detrital zircon 

grains occur in feldspathic lithic arenite (16-LVD-001B, Tanglefoot formation) and lithic 
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arenite (16-LVD-004, Tanglefoot formation) strata and crystal lithic tuff (17-LVD-038, 

Richthofen formation) located in the northern apex and along the western edge of the 

Whitehorse trough. Detrital zircon grains are consistent with subchondritic signatures recorded 

by the Granite Mountain, Big Creek, and Aishihik plutons (Minto and Long Lake suites) that 

crop out near the northern apex and western edge of the Whitehorse trough (Figs. 2.4, 2.6, and 

2.7). Therefore, it is likely that the subchondritic detrital zircon grains were transported by 

east-directed drainage systems.  

2.7.2.4 Sediment pathways and provenance evolution  

Laberge Group detrital zircon populations are consistent with proximal source regions 

that surround the Whitehorse trough, which is characteristic of convergent margin basin 

deposits that develop in response to crustal thickening, regional uplift, and erosion (e.g., 

Dickinson, 1974; Cawood et al., 2009, 2012). Paleozoic detrital zircon grains are consistent 

with Yukon-Tanana and Paleozoic Quesnellia (Boswell formation) sources located north and 

east of the Whitehorse trough and with inherited zircon grains from the Tatchun, Minto, and 

Aishihik plutons (Fig. 2.4) located north and west of the Whitehorse trough. Therefore, 

Paleozoic detrital zircon grains argue for south-, east-, and west-directed sediment pathways 

within the Whitehorse trough. Late Triassic to Middle Jurassic detrital zircon grains were 

sourced from Upper Triassic Stikinia/Quesnellia rocks and the Stikine, Minto, and Long Lake 

plutonic suites (Figs. 2.4, 2.6 and 2.7). Detrital zircon grains that yield chondritic-

superchondritic isotopic compositions are consistent with plutons located east, west, and north 

of the Whitehorse trough, whereas subchondritic detrital zircon grains are consistent with 
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Minto and Long Lake suite plutonic rocks located along the western edge of the Whitehorse 

trough.  

Tanglefoot formation strata collected along the Robert Campbell Highway demonstrate 

upsection changes in both sedimentary lithofacies and provenance (Figs. 2.5 and 2.6; van 

Drecht et al., 2017). Cross-bedded, Hettangian-Sinemurian (16-LVD-001C) feldspathic lithic 

sandstone units at the base of the succession yield superchondritic detrital zircon grains 

derived from the Joe Mountain, Povoas, and Semenof formations and Stikine plutonic suite, 

and chondritic detrital zircon grains sourced from the Minto and Long Lake plutonic suites 

(Table 2.2; Figs. 2.4, 2.5, and 2.6). These source regions are coincident to the north of the 

study area, generally indicating south-directed, longitudinal sediment transport along the 

northern apex of the Whitehorse trough. Massive, Sinemurian-Pliensbachian conglomeratic 

strata (16-LVD-001B) overlies the basal feldspathic lithic arenite units and document the 

influx of subchondritic to chondritic detrital zircon grains sourced from the Granite Mountain, 

Big Creek, and Aishihik plutons along the northwestern and western edge of the Whitehorse 

trough (Figs. 2.4, 2.5, 2.6). Pliensbachian-Toarcian lithic arenite units, the youngest 

recognized along the Robert Campbell Highway, also yield chondritic-subchondritic detrital 

zircon grains and imply that Minto and Long Lake plutonic suite rocks were sustained as 

source regions through east-directed, transverse drainage systems (Figs. 2.5 and 2.6). In 

northern British Columbia, Johannson et al. (1997) documented an analogous shift in the 

Inklin Formation from axial paleoflow in the Sinemurian to predominately transverse 

paleoflow in the Pliensbachian. However, the influx of detrital zircon grains with 

subchondritic Hf isotope compositions in the Tanglefoot formation is not observed in 

correlative Sinemurian-Pliensbachian strata of the Richthofen formation. Therefore, north-to-
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south sediment transport was sustained in distal regions of the trough or transverse sediment 

pathways in distal regions sourced chondritic-superchondritic rocks. Subchondritic detrital 

zircon grains (Hf(t): -4.4 to -2.7) in the Richthofen formation are restricted to a Toarcian-

Aalenian crystal lithic tuff unit at King Lake (17-LVD-038) and indicate an eruptive event that 

was genetically related to the emplacement of the Aishihik pluton (Fig. 2.7; Table 2.2).  

Mesozoic subchondritic detrital zircon grain populations are absent from Pliensbachian 

feldspathic lithic arenite units at Conglomerate Mountain (17-LVD-018) despite their 

proximity to the Granite Mountain, Big Creek, and Aishihik plutons (Figs. 2.2 and 2.5). 

Furthermore, Pliensbachian feldspathic lithic arenite units yield a superchondritic (Hf(t): +9 to 

+12.7) Paleozoic population with a 313 Ma age peak (Fig. 2.5) that indicates strata at 

Conglomerate Mountain had distinctive sediment derivation with respect to other Lower 

Jurassic strata along the Robert Campbell Highway.  

Paleozoic detrital zircon grains in distal Richthofen formation strata occur in 

feldspathic lithic arenite and lithic wacke (16-LVD-009, 17-LVD-030, and 17-LVD-034) 

strata that are in central and eastern regions of the Whitehorse trough and suggest west-

directed sediment pathways. However, Colpron et al. (2015) documented significant Paleozoic 

populations (>30%) in two Richthofen formation samples (GL04-108B and 04SJP594) located 

on the western edge of the Whitehorse trough (Fig. 2.2), which indicates that sediment derived 

east of the Whitehorse trough was transported further west or Paleozoic source regions located 

west of the Whitehorse trough also contributed to the sediment supply. 

2.7.3 Early Mesozoic tectonic evolution 

Zircon Hf isotope compositions are controlled by the proportion of depleted mantle, 
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lithospheric mantle, and crustal material incorporated in the melt during crystallization (Kinny 

and Maas, 2003). Melts derived from the mantle or the melting of juvenile rocks typically 

yield positive Hf(t) values, whereas the increasing assimilation of continental crustal material 

results in progressively more negative Hf(t) values (Kinny and Maas, 2003). Detrital zircon Hf 

isotope signatures can therefore be used to monitor juvenile magmatic contributions and 

periods of crustal reworking that are apparently defined by excursions towards subchondritic 

isotope values or “pull-downs” (e.g., Gehrels and Pecha, 2014; DeCelles and Graham, 2015). 

For example, Pecha et al. (2016) used detrital zircon Hf isotope geochemistry to resolve  

periods of magmatism related to crustal thickening in the Yukon-Tanana terrane of 

southeastern Alaska.   

Laberge Group detrital zircon grains record a Late Triassic-Middle Jurassic pull-down 

from superchondritic Hf(t)values of +12.3 to subchondritic Hf(t) values -4.7. Late Triassic-

Middle Jurassic detrital zircon grains are sourced from the Stikine, Long Lake, and Minto 

plutonic suites and are coeval with the Early Jurassic burial (ca. 200-186 Ma) of Yukon-

Tanana rocks in the Stewart River and Aishihik Lake regions to moderate-deep crustal levels 

(Figs. 2.6 and 2.7; Johnston and Erdmer, 1995; Berman et al., 2007; Clark, 2017). The Hf(t) 

pull-down and subchondritic magmatism is therefore attributed to collision-related crustal 

thickening of the Intermontane terranes after closure of the northern Cache Creek Ocean. 

Subchondritic values may alternatively reflect contamination from evolved Yukon-Tanana 

basement rocks (Snowcap assemblage; Piercey and Colpron, 2009) that were intruded by Late 

Triassic-Early Jurassic plutons, however, the published evidence is most consistent with early 

Mesozoic magmatism being coincident with crustal thickening processes (e.g., Colpron et al., 
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2015). 

Subchondritic detrital zircon grains are restricted to Laberge Group strata located in the 

northern apex and along western edge of the Whitehorse trough (16-LVD-001B, 16-LVD-004, 

and 17-LVD-038). Late Triassic to Early Jurassic Minto plutonic suite (ca. 204-194 Ma) rocks 

north of the Whitehorse trough yield chondritic to superchondritic values, whereas the Early 

Jurassic Long Lake plutonic suite (ca. 192-178 Ma) rocks along the western edge of the trough 

(Big Creek and Aishihik plutons) yield subchondritic to chondritic values (Fig. 2.4; Sack et al., 

2019). Metamorphic mineral assemblages in Yukon-Tanana amphibolite-facies basement 

rocks formed at pressures of 7-9 kbar and the early phases of collision-related intrusive 

activity likely took place at 5-7 kbar in the Aishihik and Stewart River regions (Johnston et al., 

1996; Berman et al., 2007; Clark, 2017). Subchondritic detrital zircon grains restricted to the 

northern apex and western edge of the Whitehorse trough therefore approximate the locations 

of rapidly buried source regions. 

Late Triassic-Early Jurassic crustal thickening was overall contemporaneous with the 

time-transgressive, southward closure of the Cache Creek Ocean and collision-related 

deformation and metamorphism of Intermontane terrane rocks in central Yukon (e.g., Johnston 

et al., 1995, 1996; Mihalynuk et al., 2004; Berman et al., 2007; Nelson et al., 2013; Colpron et 

al., 2016). If correct, the subchondritic detrital zircon grains indicate that collision may have 

initiated as early as the Rhaetian and continued southwards until the Toarcian-Aalenian (Figs. 

2.6 and 2.7). Burial of the Intermontane terranes was followed by the rapid Early Jurassic 

exhumation of Yukon-Tanana basement rocks, including ~15-20 km of exhumation along the 

Willow Creek fault (e.g., Johnston et al., 1996; Villeneuve et al., 2003; Knight et al., 2013). 

Hettangian-Sinemurian (16-LVD-001C) and Sinemurian-Pliensbachian (16-LVD-001B) strata 
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contain detrital zircon grains from the 216-206 Ma Stikine suite and 184 Ma Aishihik 

batholith, respectively, and furthermore indicate rapid exhumation and erosion following 

pluton emplacement. Eclogite clasts collected from latest Pliensbachian-earliest Toarcian 

strata in northern British Columbia yield exhumation rates (~4 km/m.y.) and are compatible 

with regional uplift being driven by syn- to post-collisional extension at the boundary of 

Yukon-Tanana and Stikinia (Kellett et al., 2018). 

2.7.4 Subsidence  

The counterclockwise rotation of Stikinia followed the late Permian closure of the 

Slide Mountain Ocean, late Permian-Early Triassic collision of Yukon-Tanana and related 

terranes along the western Laurentian margin, and the establishment of a Middle to Late 

Triassic continental arc system from Yukon to southern California (e.g., Mihalynuk et al., 

1994; Beranek and Mortensen, 2011). This rotation led to the isolation and entrapment of the 

Cache Creek Ocean between the adjacent Stikinia and Quesnellia terranes (Mihalynuk et al., 

1994). The Whitehorse trough likely developed as an Early Jurassic collisional depocenter 

near the hinge of the oroclinal bend after the bilateral closure of the Cache Creek terrane 

beneath Stikinia and Quesnellia (Mihalynuk, 1994; English and Johnston, 1995; Nelson et al., 

2013; Colpron et al., 2015). Collision-related sedimentation began as a result of the rapid 

exhumation and erosion of Intermontane terrane rocks located in north and west of the basin 

(e.g., Johnston et al., 1995, 1996; Villeneuve et al., 2003; Knight et al., 2013; Colpron et al., 

2015). Dickie and Hein (1995) suggested that rapid subsidence in the basin was 

accommodated by basin-bounding faults and relative sea level rise, although these 

mechanisms have not been rigorously tested. New maximum depositional ages of basal strata 
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indicate the Whitehorse trough initiated by the Sinemurian as a narrow depocenter that 

extended ~120 km from Eagles Nest Bluff in the north to Mount Laurier in the south (Fig. 

2.9). This elongate shape is consistent with the initial depocenter being generated as a flexural 

basin or a pull-apart basin during and after the south-directed closure of the Cache Creek 

Ocean (see Colpron et al., 2015). In central Yukon, Lower to Middle Jurassic strata 

unconformably overlie different units of the Lewes River Group and suggest variable 

topography within Mesozoic Stikinia prior to Laberge Group sedimentation (e.g., Wheeler, 

1961; Tempelman-Kluit, 1984; Dickie and Hein, 1995; Lowey, 2008). If early Laberge Group 

sedimentation was controlled by topographic high stands created by large reefs (as suggested 

by massive limestone), then older basal strata should overlie regional low standing strata 

(limestone conglomerate). However, Sinemurian to Toarcian basal samples (17-LVD-030 and 

17-LVD-027) overlie limestone conglomerate, whereas older Rhaetian to Toarcian basal strata 

(16-LVD-009, 17-LVD-034, 08MC091) overlie massive limestone. Therefore, Laberge Group 

deposition was not likely governed exclusively by topographic highs. Following initial 

deposition, Colpron et al. (2015) suggested the Whitehorse trough developed into a collisional, 

wedge-top basin by the Pliensbachian. Wedge-top basin development is coeval with the 

Pliensbachian-Aalenian expansion of basal strata to the west, east, and south.  

The tectonothermal history of Yukon-Tanana rocks in the Stewart River and 

McQuesten regions of central Yukon have been attributed to transtensional exhumation (e.g., 

Johnston et al., 1996; Knight et al., 2003; Villeneuve et al., 2003; Berman et al., 2007). 

Devonian-Mississippian plutonic and volcanic rocks of the Reid Lakes complex and pre-Late 

Devonian to late Permian Yukon-Tanana rocks in the McQuesten region of central Yukon are 

juxtaposed by the NW-SE trending Willow Creek fault, an extensional structure within the 
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northern Teslin fault system that accommodated ~15-20 km of Early Jurassic exhumation 

(Knight et al., 2003). Early Jurassic transtensional exhumation recorded by these Yukon-

Tanana rocks is coeval with Early Jurassic Laberge Group sedimentation and therefore suggest 

a pull-apart basin origin for the Whitehorse trough during oblique convergence and collision. 

Coeval Yukon-Tanana exhumation and Whitehorse trough subsidence are conceivably 

explained by compression and transtension in a strike-slip tectonic regime as broadly predicted 

by south-directed closing of the northern Cache Creek Ocean. The younging of basal strata 

suggests that the Whitehorse trough expanded to the west, east, and south during the 

Pliensbachian to Aalenian following initial Sinemurian subsidence (Fig. 2.9).  

 Early Jurassic basins that were located to the north and west of the Whitehorse trough 

are characterized by the Faro Peak and Macauley Ridge formations, respectively, and yield 

detrital zircon populations and maximum depositional ages that are consistent with Laberge 

Group strata (Colpron et al., 2015). Colpron et al. (2015) suggested these two basins were 

either isolated in the Early Jurassic and had common source regions, or that the Whitehorse 

trough was once more extensive (Colpron et al., 2015). In the sinistral strike-slip regime 

interpreted here for the Whitehorse trough, the Faro Peak and Macauley Ridge formations are 

probably isolated transtensional basins that developed near splays in the Teslin fault system. 

Furthermore, Early Jurassic exhumation in the McQuesten region of central Yukon occurred 

between these two isolated basins and Whitehorse trough, suggesting that an Early Jurassic 

regionally extensive basin was unlikely.  

Late Triassic-Early Jurassic crustal thickening events recorded by Intermontane 

basement rocks and Laberge Group detrital zircon grains are attributed to the collision and 

accretion of Stikinia along the western Laurentian margin following the closure of the 
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northern Cache Creek Ocean (e.g., Johnston and Erdmer, 1995; Johnston et al., 1996; 

Villeneuve et al., 2003; Berman et al., 2007; Colpron et al., 2015; Clark, 2017). Collision of 

the Intermontane terranes occurred adjacent to foreland basin subsidence in British Columbia 

and Alberta and is coeval with the initial deposition of the Early Jurassic Fernie Formation 

(Fig. 2.1; Cant and Stockmal, 1989; Price 1994; Pană, et al., 2018). These synchronous events 

argue for Rhaetian to Toarcian-Aalenian crustal thickening have resulted in lithospheric 

flexure in the foreland region and subsequent Early Jurassic establishment the Canadian 

Rockies foreland basin system (Pană et al., 2018).  

2.8 Conclusions 

The Whitehorse trough developed atop the northern Intermontane terranes of central 

Yukon and northern British Columbia by the Sinemurian and was related to post-collisional 

exhumation of basement assemblages and collision-related plutons. Maximum depositional 

ages of basal Laberge Group strata indicate that the Whitehorse trough developed as pull-apart 

depocenter in a transtensional tectonic regime during the south-directed closure of the northern 

Cache Creek Ocean. The basin expanded to the west, east, and south in the Pliensbachian-

Aalenian following initial Early Jurassic subsidence, however, it was not likely connected to 

other isolated basins positioned north of the Whitehorse trough.  

Laberge Group strata yield Late Triassic-Early Jurassic and subsidiary Paleozoic 

detrital zircon grains that were derived from 216 to 178 Ma arc- to collision-related plutons 

and basement domains of the Yukon-Tanana, Stikinia, and Quesnellia terranes. Hf isotopes in 

zircon reveal that superchondritic-chondritic Paleozoic and early Mesozoic detrital zircon 

grains were transported by south-, east-, and west-directed sediment transport systems, 
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whereas subchondritic early Mesozoic detrital zircon grains were transported by 

predominately east-directed sediment systems. An influx of subchondritic detrital zircon 

grains derived from the Granite Mountain, Big Creek, and Aishihik (Minto and Long Lake 

suites) plutons record a Sinemurian-Pliensbachian shift from longitudinal, south-directed 

transport to transverse, east-directed sediment pathways in the northern apex of the trough. 

Closure of the northern Cache Creek Ocean and crustal thickening during the collision 

of Yukon-Tanana and Stikinia is recorded by a Late Triassic-Middle Jurassic excursion to 

subchondritic signatures. Crustal thickening is interpreted to have commenced as early as the 

Rhaetian and continued until the Toarcian-Aalenian. The prevalence of subchondritic detrital 

zircon grains in the northern apex of the trough and distribution of subchondritic Hf(t) isotope 

signatures recorded by the Stikine, Minto and Long Lake plutonic suite (Sack et al., 2019) 

source rocks indicate crustal thickening was concentrated along the western edge and north of 

the Whitehorse trough. Collision of the Intermontane terranes and syn-collisional deposition in 

the Whitehorse trough is coeval with foreland basin subsidence in British Columbia and 

Alberta and supports the early Jurassic development of the Canadian Rockies foreland system 

(e.g., Colpron et al., 2015; Pană et al., 21018).   

Results in this study demonstrate that the U-Pb age and Hf isotope composition of 

detrital zircon grains from syn-collisional strata record the crustal and tectonic evolution of the 

source rocks and basin, respectively, and approximate the position of subchondritic, chondritic 

and superchondritic source regions relative to the basin. This integrated methodology is useful 

to characterize syn-collisional strata in accretionary tectonic regimes where the original shape 



 98 

and thickness of the basin may not be preserved and source rocks have been reworked by 

regional deformation, metamorphism and magmatism. 
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Chapter 2 Tables 

Terrane Cycle Age (Ma) Location Formation/Group/Suite Geochemical Signature εNd(t)
εHf(t) = 1.36 
εNd + 3.0*

Reference

Ecstall 390-365 Ecstall belt, B.C Big Falls -4 -2.4 Gareau and Woodsworth, 2000

calc-alkalic arc -4.8 to +0.1 -3.5 to +3.1 Piercey et al., 2003

IAT, L-IAT, MORB, NEB, BON -5.1 to +7.0 -3.9 to +12.5 Piercey, 2001; Piercey et al., 2004
Kudz Ze Kayah within-plate (A-type) -9.5 to -7.8 -9.9 to -7.6 Piercey et al., 2003

Wind Lake OIB-like; NED; T-NEB; BABB -2.8 to +1.1 -0.8 to +4.5 Piercey et al., 2002
Fire Lake E-MORB -1.6 to +8.5 +0.8 to +14.6 Piercey, 2001; Piercey et al., 2004

Grass Lakes suite
within-plate (A-type); plutonic 
equivalent to Kudz Ze Kayah

-7.8 to -9.5 -76 to -9.9 Piercey et al., 2003

Simpson Range suite calc-alkalic -12.9 to -7.4 -14.5 to -7.1 Piercey et al., 2003
within-plate (A-type) -8.2 to -7.1 -8.2 to -6.7 Piercey et al., 2003

N-MORB +6.9 +12.4 Piercey, 2001
Teslin Nisutlin assemblage calc-alkalic -6.2 to -2.5 -5.4 to -0.4 Stevens et al., 1995

Little Kalzas Lake Little Kalzas formation calc-alkalic -7.9 to -1.3 -7.7 to +1.2 Simard et al., 2007
Little Salmon 342-314 Little Salmon Lake Little Salmon formation OIB +7.3 +12.9 Simard et al., 2007

+6.7 to +7.4
Stewart River Augen granitoids calc-alkalic -15.3 to -2.0 -17.8 to -0.3 Ruks et al., 2006

Klondike region Klondike Schist calc-alkalic -9.9 to -1.5 -10.5 to +1.0 Metcalfe, 1981; Ruks et al., 2006

Teslin Anvil assemblage
calc-alkalic (continental margin; 

rift-like?)
+4.1 to +6.4 +8.6 to +11.7 Creaser et al., 1997

Finlayson Lake Campbell Range Formation
OIB, E-MORB, N-MORB, 

BABB
-4 to +8.9 -2 to +15.1 Piercey et al., 2012

south-central B.C. Fenell Formation N-MORB; back-arc +7.7 to +10.2 +13.5 to +16.9
Smith and Lambert, 1995; Patchett 
and Gehrels, 1997

Carboniferous south-central B.C. Cache Creek terrane tholeiitic, OIB +4.3 to +8.3 +8.8 to +14.3
Smith and Lambert, 1995; Patchett 
and Gehrels, 1997

Late Permian to 
Early Triassic 

north-central B.C. Kutcho assemblage tholeiitic +7.5 to +9.1 +13.2 to +15.5 Childe and Thompson, 1997

north-central, B.C. Quesnel Takla Group IAT +6.0 to +8.0 +11.3 to +13.9 Dostal, 2009
north-central, B.C. Nicola Group; pyroclastic intermediate +3.6 to +7.6 +7.9 to +13.3 Patchett and Gehrels., 1997

Mississippian Takhini Assemblage
Middle Triassic Joe Mountain Joe Mountain Formation IAT, MORB Hart, 1997
Upper Triassic north-central, B.C. Stikine Takla Group IAT +6.2 to +7.7 +11.5 to +13.6 Dostal, 1999
Upper Triassic central Yukon Povoas Formation calc-alkalic basalt, IAT Hart, 1997

*Vervoort	and	Blichert-Toft,	1999

Table 2.1 Summary of eNd(t) and eHf(t) values and locations of potential Yukon-Tanana, 
Stikinia and Quesnellia source regions for Whitehorse trough strata. 

Simard, 2003+12.1 to +13.1calc-alkalic; OIBKlinkit GroupWolf Lake/Jennings River

Stikinia 

Quesnellia Upper Triassic

Yukon-Tanana

Klinkit 314-269

Mississippian to 
Permian 

Slide Mountain

357-342Wolverine

Cache Creek 

Klondike 269-253

Cleaver Lake, Waters Creek and 
Fire Lake formations

Wolverine Lake Group 

365-357Finalyson Finlayson Lake

Finlayson Lake
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Table 2.2. Summary of Laberge Group sample locations and maximum depositional ages 
calculated in this study. 

Sample	name Formation Location	

TuffZirc AgePick*
16-LVD-001B Tanglefoot Robert	Campbell	Highway 08V 455577E 6877512N NAD	83 186.54	±	0.59 187.2	±	0.73 195.35	+1.85/-0.85 195 Sinemurian	to	Pliensbachian

16-LVD-001C Tanglefoot Robert	Campbell	Highway 08V 455577E 6877512N NAD	83 193.5	±	2.6 199.59	±	0.88 199.9	+3.4/-3.4 200 Hettangian	to	Sinemurian

16-LVD-004 Tanglefoot Robert	Campbell	Highway 08V 436493E 6888370N NAD	83 177.4	±	1.8	 181.42	±	0.61 183.2	+0.6/-1.5 185 Pliensbachian	to	Toarcian

17-LVD-018 Tanglefoot Conglomerate	Mountain 08V 453930E 6833117N NAD	83 184.2	±	8.4 186.13	±	1.4 186.10	+5.6/-5.9 185 Pliensbachian

16-LVD-009 Richthofen Mount	Laurier 08V 507457E 6765804N NAD	83 195.8	±	1.6 197.44	±	1 204.5	+2.4/-2.1 205 Rhaetian	to	Sinemurian

16-LVD-021 Richthofen Richthofen	Island 08V 491272E 6775151N NAD	83 195.3	±	3.5 204.56	±	0.77 209.5	+0.8/-1 210 Norian	to	Sinemurian

16-LVD-022 Richthofen Lake	Laberge 08V 493602E 6778206N NAD	83 196.2	±	2.8 199.52	±	0.96 205.8	+0.6/-0.8 205 Rhaetian	to	Sinemurian

16-LVD-023 Richthofen Lake	Laberge 08V 495522E 6774110N NAD	83 185.5	±	1.8 196.29	±	1.1 202	+3.2/-5 185 Rhaetian	to	Pliensbachian

17-LVD-027 Richthofen Takhini	subdivision 08V 488086E 6748844N NAD	83 182.3	±	2.4 182.3	±	2.5 193.8	+1.4/-2.4 198 Sinemurian	to	Toarcian

17-LVD-030 Richthofen Mount	Byng 08V 539547E 6757952N NAD	83 185	±	1.3 183.5	±	0.97 192.7	+2.1/-1.2 193* Sinemurian	to	Toarcian

17-LVD-034 Richthofen Mount	Slim 08V 514475E 6751661N NAD	83 184.4	±	5.6 191.54	±	0.94 201.75	+	1.95/-1.55 185 Rhaetian	to	Toarcian

17-LVD-038 Richthofen King	Lake 08V 474374E 6742564N NAD	83 173.5	±	2.8 173.54	±	1.5 174.15	+1.45/-2.05 173 Toarcian	to	Aalenian

*	based	on	three	or	more	grains

UTM	 Maximum	depositional	ages

Zone Easting Northing Datum
Weighted	mean	

2σ*
AgeUnmix	age

Youngest	peak
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Chapter 2 Figures 

Figure 2.1. Terrane and Jurassic sedimentary basin map of the North American Cordillera 
after Colpron and Nelson (2011). The red outline shows the location of Figure 2.2. 
Abbreviations: AA- Arctic Alaska terrane; AX-Alexander terrane; AZ-Arizona, B.C.-British 
Columbia; CA-California; FW-Farewell terrane; ID-Idaho; KB-Kilbuck terrane; Mt-Montana; 
NV-Nevada; Or-Oregon; QN-Quesnellia; RB-Ruby terrane; SM-Slide Mountain terrane; ST-
Stikinia terrane; UT-Utah; WA-Washington; WR-Wrangellia terrane; YT-Yukon-Tanana; 
U.S.A-United States of America. 
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Figure 2.3. Upper Paleozoic-Mesozoic stratigraphy of Stikinia, Quesnellia, and Whitehorse 
trough complied by Colpron et al. (2015). 
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Figure 2.8. Maximum depositional age calculations for Laberge Group strata. Samples from 
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Figure 2.10. Composite normalized probability plots of the (A) Richthofen formation, (B) 
Tanglefoot formation, (C) composite Laberge Group of this study; and (D) composite Laberge 
group of Colpron et al. (2015).  
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Chapter 3: Summary and future research  

3.1 Summary  

Lower to Middle Jurassic syn-collisional strata of the Laberge Group record the basin 

filling history of the Whitehorse trough and therefore the early Mesozoic accretionary history 

of the northern Canadian Cordillera. The Whitehorse trough overlaps several of the northern 

Intermontane terranes and is interpreted as a collisional basin that formed during the 

entrapment and closure of the northern Cache Creek Ocean. Yukon-Tanana terrane rocks 

located along the western flank and north of the Whitehorse trough were buried at 5-9 kbar 

(~18-33 km) during imbrication and subsequently exhumed 15-20 km to upper crustal levels 

by the Sinemurian-Pliensbachian (195-186 Ma). Rapid exhumation and significant erosion in 

central Yukon led to the deposition of the ~3000 m-thick Laberge Group, which is comprised 

of proximal marginal-marine strata in the northern apex of the Whitehorse trough and distal 

deep-marine strata in central regions. The oldest maximum depositional ages of basal Laberge 

Group strata are Sinemurian and correspond to rock units located along the center axis of the 

basin in Yukon. These data are consistent with the Whitehorse trough originating as a long, 

narrow depocenter that extended from the present-day Eagles Nest region in the north to the 

Mount Laurier area in the south. The initial shape is consistent with a pull-apart origin for the 

Whitehorse trough that resulted from regional transtension and strike-slip faulting during the 

closure of the northern Cache Creek Ocean and collision of Stikinia. A transcurrent regime is 

compatible with the terrane-bounding Teslin fault system of central Yukon and tectonic 

evolution of the Intermontane terranes and Whitehorse trough (Colpron et al., 2015). Samples 

located west of the Whitehorse trough yield younger maximum depositional ages and are 
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consistent with the westerly growth suggested by Colpron et al. (2015); however, 

progressively younger maximum depositional ages are also recorded south and east and 

indicate easterly and southerly growth of the basin following initial Early Jurassic subsidence.  

Laberge Group strata are characterized by Late Triassic-Early Jurassic and subsidiary 

Paleozoic detrital zircon populations that indicate local derivation from the 216-178 Ma arc- to 

collision-related plutons and basement domains of the Yukon-Tanana, Stikinia, and Quesnellia 

terranes (Colpron et al., 2015). Proximal source regions are consistent with locally-derived 

provenance signatures that are predicted for convergent margin basin deposits and develop in 

response to crustal thickening, regional uplift, and erosion (e.g., Dickinson, 1974; Cawood et 

al., 2009, 2012). Paleozoic detrital zircon grains are consistent with Yukon-Tanana and 

Paleozoic Quesnellia (Boswell formation) rocks located north and east of the Whitehorse 

trough and yield inherited cores consistent with the Tatchun, Minto, and Aishihik pluton 

sources. Paleozoic detrital zircon grains therefore suggest south-directed, longitudinal 

sediment transport and east-directed, transverse drainage systems into the Whitehorse trough. 

Mesozoic superchondritic to chondritic Hf isotope signatures are consistent with derivation 

from Stikinia/Quesnellia (Joe Mountain, Povoas and/Semenof formations) and the Stikine, 

Minto and Long Lake plutonic suites. These source regions are coincident north and west of 

the Whitehorse trough, although smaller occurrences of Stikine, Minto, and Long Lake suite 

rocks crop out in central and eastern regions and generally suggest south-directed, longitudinal 

sediment transport. The Tanglefoot formation records a Sinemurian-Pliensbachian influx of 

subchondritic detrital zircon grains consistent with evolved signatures recorded by the Granite 

Mountain, Big Creek, and Aishihik plutons (Minto and Long Lake suites) that crop out 

northwest and west of the Whitehorse trough. These source regions suggest a shift to southeast 
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and east, transverse sediment pathways that are also recorded in the Inklin Formation of 

northern British Columbia.  

Detrital zircon Hf(t) values record a Late Triassic-Middle Jurassic excursion to 

subchondritic signatures or a “pull-down” that is likely attributed to the collision of Stikinia 

and the closure of the northern Cache Creek Ocean, which resulted in Early Jurassic burial 

metamorphism and crustal thickening of the Intermontane terranes (e.g., Johnston and Erdmer, 

1995; Villeneuve et al., 2003; Berman et al., 2007; Clark, 2017). Colpron et al. (2015) 

suggested that convergence between the northern Intermontane terranes and western 

Laurentian margin began by the Sinemurian-Pliensbachian, however, the subchondritic detrital 

zircon Hf isotope compositions in feldspathic lithic arenite (16-LVD-001B), lithic arenite (16-

LVD-004) and crystal lithic tuff (17-LVD-038) units indicate crustal thickening likely began 

as early as the Rhaetian and continued until the Toarcian-Aalenian. The spatial distribution of 

subchondritic Hf(t) isotopic signatures in Laberge Group strata suggest that the greatest 

amounts of crustal thickening primarily occurred along the western edge and north of the 

Whitehorse trough. This trend is consistent with the distribution of subchondritic Hf(t) isotope 

signatures recorded by the Stikine, Minto, and Long Lake plutonic suites that surround the 

Whitehorse trough (Sack et al., 2019). Collision of the Intermontane terranes and syn-

collisional deposition in the Whitehorse trough is conincident with the establishment of the 

Canadian Rockies foreland basin system and likely indicates hinterland-retroarc linkages 

along the northern Cordilleran margin (e.g., Colpron et al., 2015; Pană et al., 21018).   

This study demonstrates that combined detrital zircon U-Pb age and Hf isotope results, 

especially using the LASS technique, from syn-collisional strata accurately records the crustal 
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and tectonic evolution of source rocks and basins, respectively. Furthermore, the distribution 

of superchondritic, chondritic, and subchondritic detrital zircon grains in Laberge Group strata 

approximate the position of evolved, chondritic, and juvenile source regions relative to the 

basin. This approach may be useful in other modern and ancient mountain belts where the 

original shape and thickness of the basin may not be preserved and source rocks have been 

reworked by regional deformation, metamorphism, and magmatism. 

3.2 Future research  

3.2.1 Provenance and tectonic history of the southern Whitehorse trough 

This study determined that synorogenic Laberge Group rocks were sourced from the 

basement assemblages of the Yukon-Tanana, Stikinia, and Quesnellia terranes and associated 

Stikine, Minto, and Long Lake plutonic suites. Detrital zircon Hf isotope compositions also 

likely record crustal thickening events that occurred during the convergence of the 

Intermontane terranes against the western Laurentian margin. This study focused on the 

source-to-sink history and tectonic evolution of the northern region of the Whitehorse trough 

in central Yukon, however, the basin extends south to the Dease Lake region of northern 

British Columbia. Future work could therefore focus on the Hf isotope composition of plutons 

in southern regions of the Intermontane terranes and U-Pb-Hf detrital zircon studies of 

Jurassic synorogenic strata in the Dease Lake region. This approach would: 1) document the 

crustal evolution of the ‘distal limbs’ of the proposed orocline in British Columbia, 2) allow 

for a comparison to the ‘hinge’ region of the oroclinal bend tectonic model proposed for the 

Intermontane terranes; and 3) determine if the provenance trends and tectonic evolution are 

consistent between the northern and southern Whitehorse trough. 



 134 

3.2.2 Paleocurrent measurements in the Laberge Group 

This study suggested that there was a shift from longitudinal to transverse sediment 

pathways based on the distribution of probable source regions and provenance evolution of 

Laberge Group strata. This shift is also documented in the Inklin Formation of northern British 

Columbia (Johannson et al., 1997). A future study that targets detailed measurement of 

paleocurrents at multiple stratigraphic levels of the Laberge Group in central Yukon will build 

upon this hypothesis and yield a more robust sediment accumulation history for the 

Whitehorse trough.  

3.2.3 Multi-mineral approach to provenance and thermochronology of the Whitehorse 

trough 

Zircon is considered ideal for provenance investigations because of its robust 

behaviour in sedimentary cycles, but other minerals like monazite, apatite, and mica have been 

utilized in other studies globally (e.g., Hietpas et al., 2010; Liu et al., 2017). These detrital 

minerals would provide further insight into the provenance and thermochronological evolution 

of Laberge Group strata and source regions. Although monazite is more susceptible to 

chemical and mechanical weathering processes, it can record metamorphic events that may not 

be recorded by zircon (e.g., Hietpas et al., 2010, 2011). A study that compares the U-Pb ages 

of detrital monazite in Laberge Group strata may yield a more complete history of 

metamorphic events not recorded by zircon. Zircon (ZFT) or apatite fission track (AFT) 

analyses can also be used to constrain thermal histories and can be compared to known 

exhumation rates of bedrock sources that surround the Whitehorse trough. 40Ar/39Ar cooling 

ages of Laberge Group detrital micas may also be used to identify bedrock source regions with 

known thermal histories and better constrain source-to-sink pathways. 
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Appendix A: Stratigraphic logs 
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Appendix B: Hand sample and thin section photographs 
B.1 Hand samples
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B.2 Thin sections
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Appendix C: Grain maps 

Two additional samples (16-LVD-007 and 17-LVD-026) were initially chosen for detrital 
zircon U-Pb-Hf analysis. Sample 16-LVD-007 collected from the North Klondike Highway, 
south of Carmacks, yielded a Cretaceous maximum depositional age and therefore is from a 
stratigraphic unit younger than the Laberge Group. Sample 17-LVD-026 is a cobble-sized 
amphibolite clast collected from a conglomerate unit near Fish Lake that was contaminated 
with detrital zircon crystals from the matrix. Therefore, the U-Pb and Hf isotope results of 
these samples are not included in the discussion and interpretations, but grain maps are 
reported in this appendix for reference.  
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C.1 16-LVD-001B, Robert Campbell Highway
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C.1 16-LVD-001B, Robert Campbell Highway, continued
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C.2 16-LVD-001C, Robert Campbell Highway
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C.2 16-LVD-001C, Robert Campbell Highway, continued
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C.3 16-LVD-004, Robert Campbell Highway
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C.3 16-LVD-004, Robert Campbell Highway, continued
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C.4 16-LVD-009, Mount Laurier
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C.4 16-LVD-009, Mount Laurier, continued
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C.5 16-LVD-021, Ricthofen Island
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C.5 16-LVD-021, Richthofen Island, continued
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C.6 16-LVD-022, Eastern shoreline of Lake Laberge
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C.6 16-LVD-022, Eastern shoreline of Lake Laberge, continued
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C.7 16-LVD-023, Eastern shoreline of Lake Laberge
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C.8 16-LVD-026, Fish Lake
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C.9 17-LVD-018, Conglomerate Mountain
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C.9 17-LVD-018, Conglomerate Mountain, continued

12

13
14

15 core

16 rim 

52 57

58

59

60
61

62

64

65
66

67

6869

70

71

72

73

74

75

76

77

78

79

8081

82

83

84
85

86

87 88

89

90

91

92

93

94

95 core
96 rim

97

98

99

100

101

102

103

104
105

106

107

108

109
110

111

112 113
114

115

116 core

117 rim

118

119

120

160



C.10 17-LVD-027, Takhini Subdivision
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C.11 17-LVD-030, Mount Byng

1

2

3

4

5

6
7

8

9

1011

12

13

14

15

16

17

18

19
20

21

22
2324

25

26
27

28

2930

31

32

33

34 core
35 rim 36

37 core
38 rim 

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

5455
56

57 core
58 rim

59

60

61

62

63

64

65

66

67

6869
70

71

72

7374

89

162



C.11 17-LVD-030, Mount Byng, continued41 54
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C.12 17-LVD-034, Mount Slim
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C.13 17-LVD-038, King Lake
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C.14 16-LVD-007, Klondike Highway
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C.13 16-LVD-007, Klondike Highway
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Appendix D: Laser ablation split stream analytical data 
Two additional samples (16-LVD-007 and 17-LVD-026) were initially chosen for detrital 
zircon U-Pb-Hf analysis. Sample 16-LVD-007 collected from the North Klondike Highway, 
south of Carmacks, yielded a Cretaceous maximum depositional age and therefore is from a 
stratigraphic unit younger than the Laberge Group. Sample 17-LVD-026 is a cobble-sized 
amphibolite clast collected from a conglomerate unit near Fish Lake that was contaminated 
with detrital zircon crystals from the matrix. Therefore, the U-Pb and Hf isotope results of 
these samples are not included in the discussion and interpretations, but reported in this 
appendix for reference.  
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Tanglefoot formation
Whitehorse trough - Tanglefoot formation - Sample 16-LVD-001B, Robert Campbell Highway (Zone 08V 455577E 6877512N NAD 83) 

isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

2 171214_119.FIN2 1192 1.3 30.9789 1.2476 0.0503 0.0021 0.2250 0.0093 0.0323 0.0007 0.24 209 97 206 8 205 4 205 4 n/a

3 171214_120.FIN2 896 1.1 31.5159 1.1919 0.0511 0.0018 0.2235 0.0082 0.0317 0.0006 0.32 245 81 204 7 201 3 201 3 n/a

4 171214_121.FIN2 496 2.0 31.1333 1.1631 0.0518 0.0021 0.2284 0.0094 0.0321 0.0006 0.34 277 93 208 8 204 3 204 3 n/a

5 171214_122.FIN2 1251 2.1 30.6843 1.1298 0.0502 0.0012 0.2262 0.0053 0.0326 0.0005 0.42 204 55 207 4 207 3 207 3 n/a

6 171214_123.FIN2 1184 3.0 31.1430 1.1639 0.0503 0.0010 0.2243 0.0046 0.0321 0.0004 0.26 209 46 205 4 204 2 204 2 n/a

7 171214_124.FIN2 1034 2.4 31.1721 1.1660 0.0506 0.0015 0.2234 0.0068 0.0321 0.0006 0.45 223 69 204 6 204 3 204 3 n/a

8 171214_125.FIN2 730 1.1 30.5344 1.3053 0.0507 0.0020 0.2280 0.0120 0.0328 0.0009 0.42 227 91 208 10 208 5 208 5 n/a

9 171214_126.FIN2 488 1.8 30.3951 1.2010 0.0506 0.0027 0.2290 0.0110 0.0329 0.0007 0.29 223 123 209 9 209 4 209 4 n/a

10 171214_127.FIN2 366 1.9 32.0308 1.2312 0.0505 0.0029 0.2180 0.0120 0.0312 0.0006 0.22 218 133 199 10 198 4 198 4 n/a

11 171214_128.FIN2 858 2.3 29.7619 1.1515 0.0504 0.0020 0.2350 0.0100 0.0336 0.0006 0.43 213 92 214 8 213 4 213 4 n/a

12 171214_129.FIN2 1383 2.2 31.7360 1.2086 0.0506 0.0011 0.2205 0.0048 0.0315 0.0004 0.25 223 50 202 4 200 3 200 3 n/a

14 171214_137.FIN2 670 1.5 32.0821 1.3380 0.0506 0.0021 0.2158 0.0098 0.0312 0.0007 0.51 223 96 198 8 198 4 198 4 n/a

15 171214_138.FIN2 754 1.2 33.0469 1.3105 0.0498 0.0025 0.2090 0.0110 0.0303 0.0006 0.37 186 117 193 9 192 4 192 4 n/a

17 171214_140.FIN2 767 0.7 33.9213 1.6109 0.0495 0.0027 0.2030 0.0140 0.0295 0.0010 0.63 172 127 187 12 187 6 187 6 n/a

18 171214_141.FIN2 1124 2.7 32.0308 1.2312 0.0501 0.0015 0.2167 0.0070 0.0312 0.0006 0.44 200 70 199 6 198 4 198 4 n/a

19 171214_142.FIN2 943 1.3 31.8979 1.3227 0.0507 0.0026 0.2200 0.0110 0.0314 0.0007 0.20 227 119 201 10 199 5 199 5 n/a

21 171214_144.FIN2 3467 1.3 34.2583 1.4084 0.0509 0.0015 0.2045 0.0063 0.0292 0.0006 0.39 236 68 189 5 186 4 186 4 n/a

22 171214_145.FIN2 827 1.4 32.0924 1.2359 0.0505 0.0015 0.2184 0.0072 0.0312 0.0006 0.48 218 69 200 6 198 4 198 4 n/a

23 171214_146.FIN2 942 1.4 34.2231 1.2883 0.0502 0.0015 0.2033 0.0063 0.0292 0.0004 0.32 204 69 188 5 186 3 186 3 n/a

24 171214_147.FIN2 849 1.3 33.2779 1.2182 0.0503 0.0012 0.2088 0.0056 0.0301 0.0004 0.41 209 55 192 5 191 3 191 3 n/a

25 171214_154.FIN2 965 2.7 31.6957 1.2055 0.0505 0.0014 0.2214 0.0066 0.0316 0.0005 0.33 218 64 203 6 200 3 200 3 n/a

D.1 U-Pb isotopic ratios
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

26 171214_155.FIN2 594 1.8 30.8357 1.1410 0.0506 0.0016 0.2265 0.0071 0.0324 0.0005 0.24 223 73 207 6 206 3 206 3 n/a

27 171214_156.FIN2 770 1.7 32.5627 1.1664 0.0504 0.0012 0.2151 0.0053 0.0307 0.0004 0.30 213 55 197 5 195 2 195 2 n/a

28 171214_157.FIN2 1046 2.0 30.8261 1.2353 0.0508 0.0020 0.2254 0.0075 0.0324 0.0007 0.27 232 91 208 7 206 4 206 4 n/a

29 171214_158.FIN2 138 2.8 28.9855 1.5123 0.0515 0.0048 0.2440 0.0230 0.0345 0.0013 0.14 263 214 220 19 219 8 219 8 n/a

30 171214_159.FIN2 754 1.3 32.1440 1.2399 0.0504 0.0018 0.2180 0.0078 0.0311 0.0005 0.12 213 83 200 7 198 3 198 3 n/a

31 171214_160.FIN2 178 1.5 31.7460 1.7133 0.0520 0.0054 0.2260 0.0240 0.0315 0.0013 0.25 285 237 206 20 200 8 200 8 n/a

32 171214_161.FIN2 937 2.2 30.8737 1.2391 0.0507 0.0022 0.2250 0.0098 0.0324 0.0007 0.26 227 100 206 8 206 5 206 5 n/a

33 171214_162.FIN2 1033 1.5 33.1565 1.2093 0.0502 0.0014 0.2094 0.0059 0.0302 0.0004 0.30 204 65 193 5 192 3 192 3 n/a

34 171214_163.FIN2 925 1.7 32.2789 1.1461 0.0497 0.0015 0.2140 0.0066 0.0310 0.0004 0.19 181 70 197 6 197 3 197 3 n/a

35 171214_164.FIN2 521 2.0 33.5458 1.2379 0.0506 0.0021 0.2081 0.0078 0.0298 0.0005 0.06 223 96 191 7 189 3 189 3 n/a

36 171214_165.FIN2 592 1.6 32.6477 1.2790 0.0508 0.0026 0.2150 0.0110 0.0306 0.0007 0.27 232 118 197 9 195 4 195 4 n/a

37 171214_172.FIN2 1658 1.8 31.4465 1.4833 0.0509 0.0018 0.2212 0.0098 0.0318 0.0010 0.59 236 82 203 8 202 6 202 6 n/a

38 171214_173.FIN2 611 1.6 34.2466 1.7592 0.0511 0.0050 0.2040 0.0180 0.0292 0.0011 0.19 245 225 188 15 185 7 185 7 n/a

39 171214_174.FIN2 406 1.7 31.3087 1.1763 0.0507 0.0021 0.2246 0.0096 0.0319 0.0005 0.27 227 96 205 8 203 3 203 3 n/a

40 171214_175.FIN2 960 1.1 34.3407 1.4151 0.0514 0.0027 0.2040 0.0110 0.0291 0.0007 0.48 259 121 188 9 185 5 185 5 n/a

41 171214_176.FIN2 1049 2.1 31.7158 1.3077 0.0504 0.0017 0.2204 0.0077 0.0315 0.0007 0.34 213 78 202 6 200 4 200 4 n/a

42 171214_177.FIN2 937 2.1 32.4044 1.2601 0.0505 0.0015 0.2153 0.0066 0.0309 0.0005 0.30 218 69 198 6 196 3 196 3 n/a

43 171214_178.FIN2 938 1.6 33.2890 1.2190 0.0502 0.0010 0.2079 0.0045 0.0300 0.0003 0.45 204 46 192 4 191 2 191 2 n/a

44 171214_179.FIN2 1017 1.6 33.4784 1.3450 0.0494 0.0018 0.2047 0.0077 0.0299 0.0006 0.26 167 85 189 6 190 4 190 4 n/a

45 171214_180.FIN2 935 1.4 34.0832 1.5102 0.0515 0.0030 0.2090 0.0130 0.0293 0.0008 0.32 263 134 193 11 186 5 186 5 n/a

46 171214_181.FIN2 776 1.6 32.9707 1.1958 0.0507 0.0018 0.2139 0.0081 0.0303 0.0004 0.37 227 82 196 7 193 3 193 3 n/a

47 171214_182.FIN2 692 1.6 32.6371 1.2782 0.0507 0.0027 0.2150 0.0110 0.0306 0.0007 0.10 227 123 197 9 195 4 195 4 n/a

48 171214_183.FIN2 1810 2.8 32.5733 1.2732 0.0504 0.0015 0.2127 0.0062 0.0307 0.0006 0.13 213 69 196 5 195 4 195 4 n/a

49 171214_190.FIN2 671 2.1 32.0821 1.1322 0.0507 0.0013 0.2186 0.0057 0.0312 0.0003 0.25 227 59 200 5 198 2 198 2 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

50 171214_191.FIN2 899 1.5 34.3525 1.2981 0.0505 0.0015 0.2026 0.0059 0.0291 0.0004 0.24 218 69 187 5 185 2 185 2 n/a

51 171214_192.FIN2 621 1.8 32.2893 1.3554 0.0504 0.0027 0.2160 0.0110 0.0310 0.0007 0.13 213 124 198 9 197 4 197 4 n/a

52 171214_193.FIN2 901 1.8 32.9489 1.1942 0.0507 0.0024 0.2132 0.0093 0.0304 0.0005 0.29 227 109 196 8 193 3 193 3 n/a

54 171214_195.FIN2 1029 1.3 31.0463 1.3494 0.0504 0.0024 0.2240 0.0100 0.0322 0.0009 0.17 213 110 205 9 204 6 204 6 n/a

55 171214_196.FIN2 1078 1.5 31.1818 1.2640 0.0504 0.0024 0.2228 0.0099 0.0321 0.0007 0.14 213 110 204 8 204 4 204 4 n/a

56 171214_197.FIN2 1169 2.3 32.0821 1.1322 0.0506 0.0012 0.2171 0.0051 0.0312 0.0004 0.28 223 55 199 4 198 3 198 3 n/a

57 171214_198.FIN2 797 1.8 33.2557 1.2165 0.0506 0.0016 0.2121 0.0072 0.0301 0.0005 0.22 223 73 195 6 191 3 191 3 n/a

58 171214_199.FIN2 1098 1.3 32.8515 1.2951 0.0504 0.0019 0.2106 0.0075 0.0304 0.0006 0.19 213 87 194 6 193 4 193 4 n/a

59 171214_200.FIN2 848 1.6 33.5571 1.3513 0.0515 0.0028 0.2120 0.0110 0.0298 0.0006 0.08 263 125 195 10 189 4 189 4 n/a

60 171214_201.FIN2 438 1.5 34.3997 1.4200 0.0509 0.0031 0.2040 0.0120 0.0291 0.0006 0.12 236 141 188 10 185 4 185 4 n/a

61 171214_208.FIN2 951 1.4 33.0907 1.3140 0.0503 0.0023 0.2099 0.0097 0.0302 0.0007 0.22 209 106 193 8 192 4 192 4 n/a

62 171214_209.FIN2 394 1.4 32.6691 1.2807 0.0513 0.0030 0.2170 0.0120 0.0306 0.0006 0.09 254 134 199 10 194 4 194 4 n/a

63 171214_210.FIN2 1421 1.0 32.8192 1.2925 0.0495 0.0021 0.2110 0.0100 0.0305 0.0005 0.26 172 99 194 9 194 3 194 3 n/a

64 171214_211.FIN2 705 1.3 34.0368 1.2744 0.0506 0.0017 0.2055 0.0066 0.0294 0.0004 0.13 223 78 190 6 187 2 187 2 n/a

66 171214_213.FIN2 803 2.4 17.7305 0.8488 0.0543 0.0033 0.4220 0.0290 0.0564 0.0019 0.31 384 137 356 20 353 11 353 11 n/a

69 171214_216.FIN2 1123 1.4 33.3333 1.5556 0.0503 0.0024 0.2080 0.0100 0.0300 0.0010 0.40 209 111 192 8 191 6 191 6 n/a

70 171214_217.FIN2 445 1.4 32.9056 1.4076 0.0513 0.0031 0.2150 0.0120 0.0304 0.0007 0.04 254 139 197 10 193 5 193 5 n/a

71 171214_218.FIN2 2470 1.3 30.2847 1.2840 0.0502 0.0016 0.2292 0.0075 0.0330 0.0008 0.43 204 74 209 6 209 5 209 5 n/a

72 171214_219.FIN2 1008 1.2 34.2114 1.4045 0.0498 0.0018 0.2017 0.0071 0.0292 0.0006 0.22 186 84 186 6 186 4 186 4 n/a

74 171215_011.FIN2 792 2.6 32.4886 0.9077 0.0505 0.0021 0.2130 0.0086 0.0308 0.0007 0.25 218 96 196 7 195 4 195 4 n/a

75 171215_012.FIN2 834 1.4 34.3053 0.9297 0.0501 0.0017 0.2020 0.0080 0.0292 0.0006 0.51 200 79 187 7 185 4 185 4 n/a

76 171215_013.FIN2 913 1.9 32.7547 0.7832 0.0503 0.0026 0.2109 0.0097 0.0305 0.0006 0.29 209 120 194 8 194 3 194 3 n/a

77 171215_014.FIN2 1365 1.5 32.9056 0.7146 0.0503 0.0012 0.2105 0.0050 0.0304 0.0005 0.36 209 55 194 4 193 3 193 3 n/a

78 171215_015.FIN2 923 1.0 34.1181 0.8381 0.0501 0.0017 0.2024 0.0073 0.0293 0.0006 0.39 200 79 187 6 186 4 186 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

79 171215_016.FIN2 592 1.7 30.7031 0.7730 0.0505 0.0019 0.2265 0.0078 0.0326 0.0006 0.13 218 87 207 6 207 4 207 4 n/a

80 171215_017.FIN2 239 1.6 18.3824 0.5069 0.0530 0.0023 0.4010 0.0170 0.0544 0.0012 0.13 329 98 341 12 342 7 342 7 n/a

82 171215_019.FIN2 490 1.8 31.9183 0.7437 0.0509 0.0021 0.2210 0.0092 0.0313 0.0005 0.25 236 95 202 8 199 3 199 3 n/a

83 171215_020.FIN2 858 1.8 31.6056 0.6593 0.0504 0.0013 0.2207 0.0056 0.0316 0.0004 0.30 213 60 202 5 201 3 201 3 n/a

84 171215_021.FIN2 1056 1.2 34.1880 0.7831 0.0499 0.0018 0.1993 0.0073 0.0293 0.0005 0.35 190 84 184 6 186 3 186 3 n/a

85 171215_028.FIN2 694 1.2 31.6857 0.7731 0.0507 0.0017 0.2198 0.0080 0.0316 0.0006 0.40 227 77 201 7 200 4 200 4 n/a

86 171215_029.FIN2 559 1.5 32.1958 0.7982 0.0503 0.0022 0.2182 0.0092 0.0311 0.0006 0.29 209 101 200 8 197 4 197 4 n/a

87 171215_030.FIN2 526 1.8 30.9981 0.6822 0.0505 0.0016 0.2239 0.0076 0.0323 0.0005 0.25 218 73 205 6 205 3 205 3 n/a

89 171215_032.FIN2 926 2.2 32.5098 0.7081 0.0507 0.0014 0.2169 0.0068 0.0308 0.0005 0.40 227 64 199 6 195 3 195 3 n/a

90 171215_033.FIN2 829 3.1 31.5457 0.7961 0.0506 0.0021 0.2208 0.0094 0.0317 0.0006 0.25 223 96 202 8 201 4 201 4 n/a

91 171215_034.FIN2 985 1.1 33.7952 1.0736 0.0504 0.0026 0.2050 0.0110 0.0296 0.0008 0.33 213 120 189 9 188 5 188 5 n/a

92 171215_035.FIN2 1434 1.1 32.7654 1.0736 0.0507 0.0020 0.2120 0.0100 0.0305 0.0009 0.57 227 91 195 9 194 6 194 6 n/a

93 171215_036.FIN2 421 1.0 34.4234 0.7228 0.0506 0.0019 0.2013 0.0073 0.0291 0.0004 0.20 223 87 186 6 185 3 185 3 n/a

94 171215_037.FIN2 593 1.1 34.2466 0.7154 0.0503 0.0014 0.2024 0.0062 0.0292 0.0004 0.36 209 65 188 5 186 3 186 3 n/a

95 171215_038.FIN2 988 1.8 31.1527 0.8928 0.0505 0.0017 0.2229 0.0088 0.0321 0.0008 0.59 218 78 204 7 204 5 204 5 n/a

96 171215_039.FIN2 362 1.8 32.8731 0.8321 0.0509 0.0025 0.2150 0.0110 0.0304 0.0006 0.22 236 113 197 9 193 4 193 4 n/a

97 171215_046.FIN2 1152 1.5 32.3625 0.8483 0.0509 0.0019 0.2139 0.0089 0.0309 0.0006 0.51 236 86 197 7 196 4 196 4 n/a

98 171215_047.FIN2 907 2.4 31.1818 0.8848 0.0506 0.0028 0.2240 0.0140 0.0321 0.0008 0.43 223 128 205 11 203 5 203 5 n/a

99 171215_048.FIN2 170 1.2 32.0924 0.8033 0.0514 0.0031 0.2240 0.0140 0.0312 0.0006 0.05 259 139 203 11 198 4 198 4 n/a

100 171215_049.FIN2 679 1.8 33.5571 0.8333 0.0506 0.0023 0.2093 0.0099 0.0298 0.0006 0.29 223 105 193 8 189 4 189 4 n/a

102 171215_051.FIN2 683 1.3 33.6361 0.7354 0.0504 0.0016 0.2069 0.0062 0.0297 0.0005 0.24 213 74 191 5 189 3 189 3 n/a

103 171215_052.FIN2 792 1.5 34.1647 0.6536 0.0496 0.0010 0.2018 0.0047 0.0293 0.0003 0.39 176 47 186 4 186 2 186 2 n/a

104 171215_053.FIN2 864 1.3 33.1455 1.0437 0.0504 0.0027 0.2097 0.0090 0.0302 0.0008 0.29 213 124 193 8 192 5 192 5 n/a

105 171215_054.FIN2 822 2.3 33.3333 1.2222 0.0514 0.0034 0.2130 0.0130 0.0300 0.0010 0.12 259 152 196 11 191 6 191 6 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

106 171215_055.FIN2 1248 1.3 34.1764 0.9461 0.0503 0.0017 0.2003 0.0073 0.0293 0.0007 0.45 209 78 186 7 186 4 186 4 n/a

107 171215_056.FIN2 679 1.9 31.6356 0.6105 0.0507 0.0012 0.2216 0.0057 0.0316 0.0003 0.31 227 55 203 5 201 2 201 2 n/a

110 171215_065.FIN2 782 1.8 33.9559 0.7725 0.0504 0.0019 0.2075 0.0084 0.0295 0.0005 0.38 213 87 191 7 187 3 187 3 n/a

111 171215_066.FIN2 1262 1.2 31.1527 1.1646 0.0505 0.0026 0.2230 0.0130 0.0321 0.0010 0.48 218 119 204 11 204 7 204 7 n/a

112 171215_067.FIN2 1678 2.4 31.3676 0.7970 0.0512 0.0015 0.2242 0.0078 0.0319 0.0006 0.51 250 67 205 6 202 4 202 4 n/a

113 171215_068.FIN2 653 1.7 34.3053 0.7767 0.0502 0.0016 0.2044 0.0071 0.0292 0.0005 0.36 204 74 188 6 185 3 185 3 n/a

114 171215_069.FIN2 1181 1.6 33.7496 1.0024 0.0506 0.0018 0.2050 0.0078 0.0296 0.0007 0.46 223 82 189 7 188 5 188 5 n/a

115 171215_070.FIN2 699 1.5 34.0252 0.9493 0.0502 0.0027 0.2040 0.0120 0.0294 0.0007 0.51 204 125 188 10 187 4 187 4 n/a

117 171215_072.FIN2 625 1.6 33.8524 0.8939 0.0501 0.0020 0.2051 0.0087 0.0295 0.0006 0.30 200 93 189 7 188 4 188 4 n/a

118 171215_073.FIN2 1059 1.4 31.6356 0.7806 0.0509 0.0017 0.2205 0.0074 0.0316 0.0006 0.28 236 77 202 6 201 4 201 4 n/a

120 171215_075.FIN2 1098 1.7 32.6371 0.8415 0.0505 0.0014 0.2127 0.0075 0.0306 0.0006 0.57 218 64 196 6 195 4 195 4 n/a

Rejected Analysis
1 171214_118.FIN2 1152 1.3 32.4044 1.1551 0.0584 0.0016 0.2488 0.0070 0.0309 0.0004 0.40 545 60 225 6 196 3 196 3 n/a

13 171214_136.FIN2 646 1.6 31.0945 1.3536 0.0620 0.0027 0.2740 0.0130 0.0322 0.0009 0.33 674 93 246 10 204 6 204 6 n/a

16 171214_139.FIN2 1325 2.0 30.4507 1.2054 0.0542 0.0019 0.2461 0.0088 0.0328 0.0007 0.30 379 79 223 7 208 4 208 4 n/a

20 171214_143.FIN2 248 1.4 30.5624 1.2143 0.0576 0.0030 0.2590 0.0140 0.0327 0.0007 0.29 515 114 235 12 208 4 208 4 n/a

53 171214_194.FIN2 469 1.6 28.1770 1.1909 0.0677 0.0054 0.3340 0.0280 0.0355 0.0008 0.26 859 166 290 21 225 5 225 5 n/a

65 171214_212.FIN2 1448 1.6 35.5366 1.3891 0.0774 0.0023 0.3050 0.0110 0.0281 0.0004 0.47 1132 59 269 8 179 3 179 3 n/a

67 171214_214.FIN2 1649 1.6 32.4149 1.2609 0.0563 0.0025 0.2390 0.0100 0.0309 0.0006 0.28 464 98 217 9 196 4 196 4 n/a

68 171214_215.FIN2 1632 2.2 31.9591 1.4299 0.0610 0.0023 0.2600 0.0110 0.0313 0.0009 0.43 639 81 234 9 199 6 199 6 n/a

73 171215_010.FIN2 402 1.4 33.3222 0.8106 0.0547 0.0025 0.2280 0.0100 0.0300 0.0006 0.17 400 102 208 9 191 4 191 4 n/a

81 171215_018.FIN2 952 2.4 32.4992 0.9611 0.0503 0.0017 0.2126 0.0078 0.0308 0.0008 0.37 209 78 195 7 195 5 195 5 n/a

88 171215_031.FIN2 1766 1.5 32.5839 0.7963 0.0592 0.0016 0.2516 0.0067 0.0307 0.0006 0.31 574 59 228 5 195 4 195 4 n/a

101 171215_050.FIN2 1134 1.4 30.6654 0.7993 0.0562 0.0022 0.2538 0.0097 0.0326 0.0007 0.10 460 87 229 8 207 4 207 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

108 171215_057.FIN2 2674 1.4 33.4113 0.8596 0.0824 0.0025 0.3382 0.0094 0.0299 0.0006 0.31 1255 59 296 7 190 4 190 4 n/a

109 171215_064.FIN2 1824 0.8 28.8101 0.7968 0.0797 0.0021 0.3830 0.0120 0.0347 0.0008 0.62 1190 52 329 9 220 5 220 5 n/a

116 171215_071.FIN2 489 1.3 32.8084 1.1840 0.0513 0.0035 0.2140 0.0140 0.0305 0.0010 0.18 254 157 196 12 194 6 194 6 n/a

119 171215_074.FIN2 2044 1.9 33.5345 0.8434 0.0624 0.0024 0.2580 0.0110 0.0298 0.0006 0.28 688 82 233 9 189 4 189 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Tanglefoot formation - Sample 16-LVD-001C, Robert Campbell Highway (Zone 08V 455577E 6877512N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

1 171213__154.FIN2 171 2.1 27.7778 0.6944 0.0507 0.0028 0.2550 0.0140 0.0360 0.0006 0.04 227 128 229 11 228 3 228 3 n/a

3 171213__156.FIN2 751 1.5 32.3102 0.9082 0.0508 0.0031 0.2190 0.0130 0.0310 0.0006 0.13 232 141 200 11 197 4 197 4 n/a

4 171213__157.FIN2 284 2.4 28.2726 0.7993 0.0509 0.0045 0.2510 0.0240 0.0354 0.0008 0.43 236 204 227 19 224 5 224 5 n/a

5 171213__158.FIN2 69 2.9 28.5714 1.3061 0.0540 0.0110 0.2600 0.0570 0.0350 0.0014 0.11 371 459 227 45 222 9 222 9 n/a

7 171213__160.FIN2 104 2.7 28.2885 0.8803 0.0517 0.0041 0.2520 0.0200 0.0354 0.0008 0.04 272 182 225 16 224 5 224 5 n/a

9 171213__162.FIN2 1222 1.8 32.0102 0.8402 0.0494 0.0024 0.2140 0.0100 0.0312 0.0005 0.29 167 114 197 9 198 3 198 3 n/a

10 171213__163.FIN2 550 1.9 30.8642 1.1431 0.0511 0.0050 0.2290 0.0210 0.0324 0.0010 0.19 245 225 209 18 206 6 206 6 n/a

11 171213__164.FIN2 351 1.6 30.8642 1.4289 0.0516 0.0058 0.2300 0.0260 0.0324 0.0014 0.31 268 258 209 21 206 9 206 9 n/a

12 171213__165.FIN2 171 1.9 29.1545 1.0200 0.0511 0.0045 0.2430 0.0210 0.0343 0.0009 0.11 245 203 219 17 217 6 217 6 n/a

13 171213__172.FIN2 149 2.1 28.6780 0.9047 0.0514 0.0035 0.2470 0.0170 0.0349 0.0008 0.24 259 156 221 14 221 5 221 5 n/a

14 171213__173.FIN2 275 2.3 27.3000 0.7006 0.0509 0.0033 0.2580 0.0160 0.0366 0.0006 0.19 236 150 232 13 232 4 232 4 n/a

15 171213__174.FIN2 287 3.8 27.6472 0.7491 0.0511 0.0030 0.2540 0.0140 0.0362 0.0007 0.00 245 135 229 11 229 4 229 4 n/a

16 171213__175.FIN2 250 3.1 26.7594 0.6588 0.0515 0.0029 0.2660 0.0150 0.0374 0.0006 0.05 263 129 238 12 237 3 237 3 n/a

17 171213__176.FIN2 190 3.4 27.5406 0.7130 0.0517 0.0034 0.2600 0.0180 0.0363 0.0006 0.14 272 151 235 14 230 4 230 4 n/a

18 171213__177.FIN2 257 1.9 28.3286 0.9630 0.0519 0.0041 0.2540 0.0220 0.0353 0.0010 0.38 281 181 228 18 223 6 223 6 n/a

19 171213__178.FIN2 349 1.5 20.4248 0.4589 0.0527 0.0018 0.3550 0.0120 0.0490 0.0005 0.22 316 78 309 9 308 3 308 3 n/a

20 171213__179.FIN2 140 3.1 27.7778 0.9259 0.0515 0.0039 0.2550 0.0190 0.0360 0.0010 0.17 263 174 229 16 228 6 228 6 n/a

21 171213__180.FIN2 122 3.8 28.0899 1.1836 0.0527 0.0051 0.2580 0.0240 0.0356 0.0013 0.13 316 220 231 20 226 8 226 8 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

22 171213__181.FIN2 367 2.2 27.3075 0.8203 0.0520 0.0034 0.2620 0.0160 0.0366 0.0009 0.03 285 150 236 13 232 6 232 6 n/a

23 171213__182.FIN2 167 2.8 28.9017 1.1694 0.0530 0.0052 0.2510 0.0230 0.0346 0.0012 0.01 329 223 226 18 219 7 219 7 n/a

24 171213__183.FIN2 112 3.6 28.5144 0.8131 0.0524 0.0036 0.2510 0.0170 0.0351 0.0007 0.08 303 157 225 13 222 5 222 5 n/a

26 171213__191.FIN2 235 2.3 28.3366 0.6424 0.0515 0.0018 0.2519 0.0092 0.0353 0.0004 0.29 263 80 227 7 224 2 224 2 n/a

27 171213__192.FIN2 224 2.3 27.5862 0.8371 0.0523 0.0052 0.2610 0.0250 0.0363 0.0008 0.19 299 227 234 21 230 5 230 5 n/a

28 171213__193.FIN2 1096 1.6 32.6264 0.8090 0.0504 0.0019 0.2129 0.0085 0.0307 0.0005 0.33 213 87 196 7 195 3 195 3 n/a

29 171213__194.FIN2 219 1.7 28.9855 1.3443 0.0530 0.0052 0.2520 0.0280 0.0345 0.0015 0.50 329 223 227 23 219 9 219 9 n/a

31 171213__196.FIN2 969 1.9 30.2389 0.9052 0.0525 0.0029 0.2390 0.0130 0.0331 0.0007 0.25 307 126 217 11 210 5 210 5 n/a

32 171213__197.FIN2 201 2.6 28.5714 1.3878 0.0529 0.0082 0.2560 0.0420 0.0350 0.0016 0.48 325 352 229 34 222 10 222 10 n/a

33 171213__198.FIN2 99 2.7 27.0270 0.9496 0.0522 0.0058 0.2640 0.0290 0.0370 0.0010 0.04 294 254 235 23 234 7 234 7 n/a

34 171213__199.FIN2 299 2.5 28.8268 0.8310 0.0521 0.0035 0.2430 0.0150 0.0347 0.0008 0.16 290 153 223 13 220 5 220 5 n/a

35 171213__200.FIN2 188 2.8 25.1256 0.8207 0.0522 0.0039 0.2840 0.0200 0.0398 0.0010 0.06 294 171 252 16 252 6 252 6 n/a

36 171213__201.FIN2 192 1.9 27.7547 0.6856 0.0525 0.0023 0.2580 0.0120 0.0360 0.0005 0.24 307 100 231 9 228 3 228 3 n/a

37 171213__208.FIN2 197 2.7 27.6932 0.7669 0.0523 0.0037 0.2590 0.0190 0.0361 0.0008 0.24 299 161 232 15 229 5 229 5 n/a

38 171213__209.FIN2 259 2.1 28.8517 0.9157 0.0514 0.0037 0.2440 0.0170 0.0347 0.0009 0.14 259 165 221 14 220 5 220 5 n/a

39 171213__210.FIN2 362 1.1 31.6456 0.7911 0.0516 0.0021 0.2218 0.0089 0.0316 0.0005 0.24 268 93 204 8 201 3 201 3 n/a

40 171213__211.FIN2 157 2.7 28.1770 0.9527 0.0524 0.0037 0.2480 0.0170 0.0355 0.0010 0.23 303 161 225 14 225 6 225 6 n/a

41 171213__212.FIN2 164 2.6 27.5482 1.2142 0.0529 0.0053 0.2570 0.0240 0.0363 0.0014 0.16 325 227 230 19 230 9 230 9 n/a

42 171213__213.FIN2 212 2.6 27.2035 0.7400 0.0522 0.0052 0.2640 0.0250 0.0368 0.0007 0.19 294 227 237 20 233 4 233 4 n/a

43 171213__214.FIN2 133 3.3 27.0270 0.8766 0.0520 0.0046 0.2610 0.0230 0.0370 0.0010 0.19 285 202 233 19 234 6 234 6 n/a

44 171213__215.FIN2 164 2.2 27.3448 0.6879 0.0525 0.0031 0.2590 0.0140 0.0366 0.0006 0.06 307 134 232 12 232 4 232 4 n/a

46 171213__217.FIN2 162 2.4 28.0112 1.2554 0.0521 0.0064 0.2530 0.0310 0.0357 0.0015 0.21 290 281 227 25 226 9 226 9 n/a

47 171213__218.FIN2 173 2.6 27.4499 0.6405 0.0522 0.0026 0.2580 0.0130 0.0364 0.0005 0.23 294 114 231 10 231 3 231 3 n/a

48 171213__219.FIN2 269 1.8 29.4464 0.7891 0.0498 0.0036 0.2300 0.0160 0.0340 0.0006 0.19 186 168 208 14 215 4 215 4 n/a

176



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

49 171214_010.FIN2 460 2.1 28.0978 1.1842 0.0506 0.0021 0.2540 0.0130 0.0356 0.0008 0.26 223 96 229 10 225 5 225 5 n/a

50 171214_011.FIN2 247 2.3 26.8025 1.0776 0.0519 0.0029 0.2690 0.0150 0.0373 0.0007 0.26 281 128 241 12 236 5 236 5 n/a

51 171214_012.FIN2 170 2.6 26.1097 1.1589 0.0536 0.0047 0.2720 0.0210 0.0383 0.0010 0.19 354 198 243 16 242 6 242 6 n/a

53 171214_014.FIN2 917 1.9 32.4781 1.2658 0.0504 0.0019 0.2151 0.0098 0.0308 0.0007 0.55 213 87 197 8 196 4 196 4 n/a

54 171214_015.FIN2 265 2.3 28.9939 1.0928 0.0518 0.0020 0.2480 0.0110 0.0345 0.0005 0.38 277 88 223 9 219 3 219 3 n/a

55 171214_016.FIN2 660 1.4 26.1438 1.0252 0.0514 0.0023 0.2700 0.0120 0.0383 0.0007 0.19 259 103 244 10 242 4 242 4 n/a

56 171214_017.FIN2 291 2.6 27.7393 1.0773 0.0518 0.0021 0.2531 0.0099 0.0361 0.0007 0.25 277 93 230 8 228 4 228 4 n/a

57 171214_018.FIN2 198 2.8 27.8552 1.7070 0.0526 0.0067 0.2570 0.0310 0.0359 0.0019 0.13 312 290 230 25 227 12 227 12 n/a

59 171214_020.FIN2 568 1.4 33.2447 1.4368 0.0506 0.0029 0.2120 0.0140 0.0301 0.0008 0.54 223 133 194 12 191 5 191 5 n/a

60 171214_021.FIN2 185 3.3 27.2480 1.4849 0.0523 0.0046 0.2620 0.0220 0.0367 0.0016 0.17 299 201 235 18 233 10 233 10 n/a

62 171214_029.FIN2 208 2.4 29.8508 1.1584 0.0515 0.0029 0.2380 0.0130 0.0335 0.0007 0.08 263 129 215 11 212 4 212 4 n/a

63 171214_030.FIN2 794 1.8 33.3445 1.2230 0.0502 0.0017 0.2080 0.0076 0.0300 0.0005 0.45 204 79 191 6 191 3 191 3 n/a

65 171214_032.FIN2 119 2.7 27.7008 1.1510 0.0519 0.0039 0.2560 0.0200 0.0361 0.0009 0.23 281 172 231 16 229 5 229 5 n/a

66 171214_033.FIN2 341 1.9 27.6091 1.1434 0.0515 0.0022 0.2530 0.0110 0.0362 0.0008 0.36 263 98 229 9 229 5 229 5 n/a

67 171214_034.FIN2 168 2.1 29.7619 1.4172 0.0508 0.0043 0.2410 0.0220 0.0336 0.0011 0.19 232 195 217 18 213 7 213 7 n/a

68 171214_035.FIN2 97 3.2 26.4550 1.2598 0.0537 0.0057 0.2760 0.0260 0.0378 0.0012 0.19 358 240 245 21 239 8 239 8 n/a

69 171214_036.FIN2 114 2.4 27.2554 1.1143 0.0520 0.0044 0.2650 0.0220 0.0367 0.0008 0.23 285 193 235 18 232 5 232 5 n/a

70 171214_037.FIN2 553 2.0 29.8418 1.3358 0.0496 0.0029 0.2360 0.0160 0.0335 0.0009 0.14 176 136 215 13 213 6 213 6 n/a

71 171214_038.FIN2 167 2.4 27.7778 1.2346 0.0518 0.0039 0.2580 0.0200 0.0360 0.0010 0.30 277 172 231 17 228 6 228 6 n/a

73 171214_046.FIN2 156 3.8 28.9519 1.2573 0.0520 0.0049 0.2490 0.0250 0.0345 0.0010 0.28 285 215 224 20 219 6 219 6 n/a

75 171214_048.FIN2 273 1.7 29.2740 1.1998 0.0515 0.0031 0.2440 0.0150 0.0342 0.0009 0.30 263 138 220 13 217 5 217 5 n/a

76 171214_049.FIN2 674 2.1 31.1236 1.2593 0.0501 0.0028 0.2240 0.0130 0.0321 0.0006 0.30 200 130 204 11 204 4 204 4 n/a

77 171214_050.FIN2 478 1.4 31.9387 1.2241 0.0498 0.0028 0.2170 0.0120 0.0313 0.0006 0.18 186 131 199 10 199 4 199 4 n/a

78 171214_051.FIN2 641 1.2 31.7360 1.2086 0.0508 0.0019 0.2186 0.0082 0.0315 0.0005 0.25 232 86 200 7 200 3 200 3 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

79 171214_052.FIN2 220 2.5 28.3046 1.1216 0.0516 0.0025 0.2510 0.0120 0.0353 0.0008 0.22 268 111 226 10 224 5 224 5 n/a

81 171214_054.FIN2 1046 1.7 31.5060 1.2904 0.0509 0.0025 0.2220 0.0120 0.0317 0.0008 0.30 236 113 203 10 201 5 201 5 n/a

82 171214_055.FIN2 398 2.3 28.7687 1.0759 0.0515 0.0018 0.2451 0.0082 0.0348 0.0005 0.19 263 80 222 7 220 3 220 3 n/a

83 171214_056.FIN2 251 2.1 27.6167 1.0678 0.0518 0.0023 0.2590 0.0120 0.0362 0.0007 0.16 277 102 233 9 229 4 229 4 n/a

84 171214_057.FIN2 375 2.5 26.9542 1.4531 0.0523 0.0034 0.2600 0.0170 0.0371 0.0016 0.38 299 148 234 14 235 10 235 10 n/a

85 171214_064.FIN2 128 2.2 27.7547 1.0784 0.0522 0.0038 0.2580 0.0180 0.0360 0.0007 0.07 294 166 231 15 228 5 228 5 n/a

86 171214_065.FIN2 280 2.3 27.5558 1.0631 0.0517 0.0023 0.2590 0.0110 0.0363 0.0006 0.06 272 102 232 9 230 4 230 4 n/a

87 171214_066.FIN2 706 1.5 31.7662 1.1100 0.0504 0.0013 0.2203 0.0060 0.0315 0.0004 0.28 213 60 202 5 200 2 200 2 n/a

88 171214_067.FIN2 760 2.0 30.9024 1.1459 0.0506 0.0014 0.2272 0.0068 0.0324 0.0004 0.33 223 64 208 6 205 3 205 3 n/a

89 171214_068.FIN2 163 2.9 27.2480 1.0394 0.0521 0.0026 0.2640 0.0130 0.0367 0.0006 0.13 290 114 236 11 232 4 232 4 n/a

90 171214_069.FIN2 198 1.7 28.2008 1.1134 0.0524 0.0038 0.2570 0.0190 0.0355 0.0008 0.19 303 165 230 15 225 5 225 5 n/a

92 171214_071.FIN2 1008 1.2 29.7974 1.2430 0.0517 0.0019 0.2405 0.0098 0.0336 0.0008 0.51 272 84 219 8 213 5 213 5 n/a

93 171214_072.FIN2 212 2.3 28.4091 1.4527 0.0523 0.0042 0.2560 0.0240 0.0352 0.0013 0.47 299 183 230 19 223 8 223 8 n/a

94 171214_073.FIN2 327 2.3 28.1690 1.3489 0.0518 0.0031 0.2550 0.0170 0.0355 0.0013 0.30 277 137 230 14 225 8 225 8 n/a

95 171214_074.FIN2 77 2.4 27.4725 1.1321 0.0538 0.0053 0.2650 0.0250 0.0364 0.0009 0.19 363 222 234 20 230 6 230 6 n/a

96 171214_075.FIN2 87 4.0 26.9542 1.3804 0.0539 0.0061 0.2740 0.0290 0.0371 0.0014 0.04 367 255 243 23 235 9 235 9 n/a

97 171214_082.FIN2 121 3.1 27.3224 1.4930 0.0526 0.0052 0.2660 0.0270 0.0366 0.0016 0.31 312 225 237 21 232 10 232 10 n/a

98 171214_083.FIN2 239 2.3 28.0269 1.0212 0.0515 0.0022 0.2530 0.0100 0.0357 0.0005 0.10 263 98 229 9 226 3 226 3 n/a

99 171214_084.FIN2 155 2.9 29.2654 1.1134 0.0518 0.0034 0.2440 0.0170 0.0342 0.0007 0.24 277 150 219 13 217 4 217 4 n/a

100 171214_085.FIN2 377 2.1 27.4499 1.0549 0.0517 0.0038 0.2620 0.0190 0.0364 0.0007 0.05 272 168 235 15 231 5 231 5 n/a

101 171214_086.FIN2 443 1.5 31.0366 1.1559 0.0506 0.0016 0.2243 0.0070 0.0322 0.0004 0.23 223 73 205 6 204 3 204 3 n/a

102 171214_087.FIN2 149 2.2 26.4760 1.0515 0.0524 0.0029 0.2740 0.0150 0.0378 0.0008 0.24 303 126 244 12 239 5 239 5 n/a

103 171214_088.FIN2 219 1.9 27.3973 1.2010 0.0516 0.0030 0.2570 0.0160 0.0365 0.0009 0.38 268 133 233 13 231 6 231 6 n/a

104 171214_089.FIN2 261 2.3 27.2331 1.1125 0.0525 0.0041 0.2670 0.0210 0.0367 0.0009 0.09 307 178 238 16 232 6 232 6 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

105 171214_090.FIN2 150 2.6 28.7274 1.2379 0.0526 0.0042 0.2510 0.0190 0.0348 0.0010 0.14 312 182 225 16 221 6 221 6 n/a

106 171214_091.FIN2 104 3.2 27.3598 1.1228 0.0522 0.0039 0.2650 0.0210 0.0366 0.0009 0.33 294 171 235 17 231 5 231 5 n/a

107 171214_092.FIN2 757 2.5 31.2110 1.2664 0.0511 0.0031 0.2270 0.0140 0.0320 0.0006 0.20 245 140 207 11 203 4 203 4 n/a

109 171214_100.FIN2 184 2.2 27.8862 1.0887 0.0510 0.0027 0.2530 0.0130 0.0359 0.0006 0.04 241 122 228 11 227 4 227 4 n/a

112 171214_103.FIN2 720 2.4 28.0662 1.1816 0.0580 0.0024 0.2860 0.0120 0.0356 0.0009 0.35 530 91 255 9 226 6 226 6 n/a

113 171214_104.FIN2 750 1.1 33.0033 1.6338 0.0512 0.0041 0.2120 0.0150 0.0303 0.0010 0.19 250 184 195 13 192 7 192 7 n/a

114 171214_105.FIN2 268 3.2 28.6533 1.3136 0.0521 0.0037 0.2530 0.0180 0.0349 0.0010 0.25 290 162 228 15 221 6 221 6 n/a

116 171214_107.FIN2 269 2.5 26.7380 1.4298 0.0525 0.0042 0.2670 0.0260 0.0374 0.0015 0.49 307 182 238 20 236 10 236 10 n/a

117 171214_108.FIN2 531 1.4 28.7853 1.1600 0.0518 0.0028 0.2500 0.0140 0.0347 0.0008 0.32 277 124 226 11 220 5 220 5 n/a

118 171214_109.FIN2 240 2.5 26.9324 1.0880 0.0525 0.0026 0.2650 0.0120 0.0371 0.0008 0.14 307 113 240 10 235 5 235 5 n/a

119 171214_110.FIN2 232 2.5 28.7109 1.0716 0.0524 0.0022 0.2510 0.0110 0.0348 0.0005 0.22 303 96 226 9 221 3 221 3 n/a

Rejected Analysis
2 171213__155.FIN2 1401 1.5 35.7782 0.9089 0.0558 0.0024 0.2154 0.0093 0.0280 0.0005 0.21 444 96 198 8 178 3 178 3 n/a

6 171213__159.FIN2 118 2.8 26.8384 0.8644 0.1152 0.0088 0.5930 0.0430 0.0373 0.0010 0.11 1883 138 468 28 236 6 236 6 n/a

8 171213__161.FIN2 551 2.2 29.9491 0.8342 0.0615 0.0031 0.2840 0.0140 0.0334 0.0007 0.27 657 108 253 11 212 4 212 4 n/a

25 171213__190.FIN2 325 2.1 28.3447 0.7874 0.0509 0.0026 0.2490 0.0130 0.0353 0.0007 0.12 236 118 225 10 224 4 224 4 n/a

30 171213__195.FIN2 331 2.1 27.7701 0.7712 0.0508 0.0025 0.2530 0.0120 0.0360 0.0008 0.17 232 114 228 9 228 5 228 5 n/a

45 171213__216.FIN2 696 1.8 29.8152 0.9778 0.0513 0.0033 0.2350 0.0160 0.0335 0.0009 0.31 254 148 214 13 213 6 213 6 n/a

52 171214_013.FIN2 2316 1.0 35.0754 1.4763 0.0700 0.0021 0.2724 0.0098 0.0285 0.0006 0.55 928 62 244 8 181 4 181 4 n/a

58 171214_019.FIN2 690 1.4 28.9436 1.1728 0.1287 0.0051 0.6120 0.0270 0.0346 0.0007 0.45 2080 70 483 17 219 4 219 4 n/a

61 171214_028.FIN2 541 2.3 29.4204 1.2983 0.0522 0.0025 0.2370 0.0120 0.0340 0.0010 0.45 294 109 216 10 215 6 215 6 n/a

64 171214_031.FIN2 114 3.2 27.4952 1.1340 0.0555 0.0034 0.2860 0.0190 0.0364 0.0008 0.33 432 136 251 15 230 5 230 5 n/a

72 171214_039.FIN2 496 2.9 27.6702 1.1485 0.0507 0.0045 0.2540 0.0230 0.0361 0.0009 0.12 227 205 229 18 229 6 229 6 n/a

74 171214_047.FIN2 967 1.2 32.4359 1.3677 0.0503 0.0018 0.2110 0.0068 0.0308 0.0007 0.26 209 83 194 6 196 4 196 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

80 171214_053.FIN2 725 1.5 31.4268 1.2839 0.0590 0.0028 0.2610 0.0130 0.0318 0.0008 0.37 567 103 235 11 202 5 202 5 n/a

91 171214_070.FIN2 926 1.4 30.2024 1.1858 0.0725 0.0027 0.3290 0.0140 0.0331 0.0006 0.29 1000 76 288 11 210 4 210 4 n/a

108 171214_093.FIN2 338 2.3 26.0417 1.2207 0.1062 0.0058 0.5560 0.0310 0.0384 0.0012 0.29 1735 100 446 20 243 7 243 7 n/a

110 171214_101.FIN2 506 2.3 28.1770 1.1909 0.0553 0.0029 0.2680 0.0130 0.0355 0.0008 0.03 424 121 241 10 225 5 225 5 n/a

111 171214_102.FIN2 157 2.9 26.8097 1.4375 0.0512 0.0065 0.2710 0.0360 0.0373 0.0015 0.04 250 292 240 28 236 10 236 10 n/a

115 171214_106.FIN2 191 2.3 29.5771 1.3122 0.0595 0.0043 0.2780 0.0200 0.0338 0.0010 0.19 585 157 247 16 214 6 214 6 n/a

120 171214_111.FIN2 301 2.9 27.1739 1.4030 0.0513 0.0041 0.2600 0.0220 0.0368 0.0014 0.47 254 184 234 18 233 9 233 9 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Tanglefoot formation - Sample 16-LVD-004, Robert Campbell Highway (Zone 08V 436493E 6888370N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

1 170321_015.FIN2 635 1.9 32.4675 1.2650 0.0502 0.0018 0.2123 0.0077 0.0308 0.0005 0.30 204 83 195 7 196 3 196 3 n/a

2 170321_016.FIN2 280 1.8 34.6260 1.4388 0.0504 0.0032 0.2030 0.0130 0.0289 0.0006 0.31 213 147 187 11 184 4 184 4 n/a

3 170321_017.FIN2 977 1.4 34.6741 1.3225 0.0500 0.0014 0.1982 0.0056 0.0288 0.0005 0.32 195 65 183 5 183 3 183 3 n/a

4 170321_018.FIN2 633 2.1 32.6797 1.2816 0.0502 0.0021 0.2100 0.0089 0.0306 0.0005 0.37 204 97 195 8 194 3 194 3 n/a

5 170321_019.FIN2 348 2.1 34.1181 1.5133 0.0502 0.0034 0.2030 0.0130 0.0293 0.0008 0.23 204 157 188 11 186 5 186 5 n/a

6 170321_020.FIN2 636 3.2 31.2110 1.2664 0.0506 0.0023 0.2250 0.0110 0.0320 0.0007 0.37 223 105 206 9 203 4 203 4 n/a

7 170321_021.FIN2 347 1.6 31.9489 1.2249 0.0505 0.0033 0.2170 0.0150 0.0313 0.0006 0.26 218 151 199 12 199 4 199 4 n/a

8 170321_022.FIN2 410 1.9 33.0579 1.5300 0.0504 0.0039 0.2100 0.0150 0.0303 0.0009 0.23 213 179 193 12 192 6 192 6 n/a

10 170321_024.FIN2 740 1.6 34.4709 1.3071 0.0503 0.0018 0.1995 0.0070 0.0290 0.0005 0.17 209 83 185 6 184 3 184 3 n/a

11 170321_032.FIN2 336 1.6 31.6656 1.3035 0.0506 0.0021 0.2202 0.0097 0.0316 0.0007 0.25 223 96 202 8 200 4 200 4 n/a

12 170321_033.FIN2 450 1.4 30.8547 1.2376 0.0504 0.0017 0.2257 0.0077 0.0324 0.0006 0.25 213 78 207 6 206 4 206 4 n/a

13 170321_034.FIN2 215 1.7 32.8299 1.4011 0.0504 0.0030 0.2110 0.0120 0.0305 0.0008 0.19 213 138 194 10 193 5 193 5 n/a

14 170321_035.FIN2 135 2.0 31.2305 1.1704 0.0513 0.0025 0.2230 0.0100 0.0320 0.0005 0.04 254 112 204 9 203 3 203 3 n/a

16 170321_037.FIN2 426 1.9 31.7259 1.2078 0.0507 0.0026 0.2180 0.0120 0.0315 0.0006 0.34 227 119 200 10 200 3 200 3 n/a

17 170321_038.FIN2 507 2.4 31.3480 1.6706 0.0512 0.0025 0.2240 0.0130 0.0319 0.0012 0.56 250 112 205 11 202 8 202 8 n/a

18 170321_039.FIN2 408 1.7 33.9789 1.3855 0.0502 0.0021 0.2030 0.0100 0.0294 0.0006 0.57 204 97 187 9 187 3 187 3 n/a

19 170321_040.FIN2 259 1.9 33.4448 1.7897 0.0514 0.0054 0.2070 0.0210 0.0299 0.0011 0.02 259 241 190 17 190 7 190 7 n/a

20 170321_041.FIN2 387 1.6 33.0469 1.5289 0.0509 0.0033 0.2090 0.0140 0.0303 0.0010 0.34 236 150 192 12 192 6 192 6 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

21 170321_048.FIN2 218 1.5 13.7363 0.5849 0.0578 0.0042 0.5720 0.0430 0.0728 0.0017 0.34 522 159 458 28 453 10 453 10 n/a

22 170321_049.FIN2 251 3.2 30.0752 1.1759 0.0513 0.0025 0.2320 0.0110 0.0333 0.0006 0.23 254 112 211 9 211 3 211 3 n/a

24 170321_051.FIN2 418 1.7 34.3053 1.4122 0.0507 0.0019 0.2004 0.0074 0.0292 0.0007 0.30 227 87 185 6 185 4 185 4 n/a

25 170321_052.FIN2 360 1.6 34.8068 1.4538 0.0502 0.0030 0.1970 0.0110 0.0287 0.0007 0.05 204 139 182 9 183 5 183 5 n/a

26 170321_053.FIN2 388 2.0 33.8983 1.3789 0.0501 0.0021 0.2032 0.0090 0.0295 0.0006 0.27 200 97 188 8 187 4 187 4 n/a

27 170321_054.FIN2 92 1.3 31.0752 1.3519 0.0507 0.0046 0.2250 0.0210 0.0322 0.0009 0.31 227 210 204 18 204 5 204 5 n/a

28 170321_055.FIN2 521 1.9 34.6861 1.4438 0.0507 0.0029 0.2000 0.0110 0.0288 0.0006 0.03 227 132 185 9 183 4 183 4 n/a

29 170321_056.FIN2 162 1.8 18.8324 0.7802 0.0534 0.0022 0.3920 0.0170 0.0531 0.0011 0.35 346 93 335 13 334 7 334 7 n/a

30 170321_057.FIN2 91 9.8 29.9401 1.7032 0.0512 0.0059 0.2340 0.0280 0.0334 0.0015 0.25 250 265 212 23 212 9 212 9 n/a

31 170321_064.FIN2 769 2.3 18.4570 0.6813 0.0539 0.0013 0.4020 0.0110 0.0542 0.0007 0.39 367 54 342 8 340 4 340 4 n/a

32 170321_065.FIN2 307 1.8 33.3890 1.2263 0.0505 0.0019 0.2094 0.0083 0.0300 0.0004 0.44 218 87 193 7 190 3 190 3 n/a

33 170321_066.FIN2 123 1.7 34.0368 1.2744 0.0506 0.0022 0.2053 0.0087 0.0294 0.0004 0.09 223 101 188 7 187 2 187 2 n/a

34 170321_067.FIN2 679 1.6 35.1000 1.3552 0.0503 0.0015 0.1970 0.0062 0.0285 0.0005 0.40 209 69 182 5 181 3 181 3 n/a

35 170321_068.FIN2 361 1.7 17.6991 0.7831 0.0542 0.0031 0.4260 0.0280 0.0565 0.0014 0.58 379 129 360 20 354 9 354 9 n/a

36 170321_069.FIN2 856 1.5 33.4336 1.3414 0.0505 0.0019 0.2073 0.0078 0.0299 0.0006 0.35 218 87 191 7 190 4 190 4 n/a

37 170321_070.FIN2 597 1.5 33.7610 1.3678 0.0502 0.0022 0.2047 0.0086 0.0296 0.0005 0.13 204 102 189 7 188 3 188 3 n/a

38 170321_071.FIN2 872 1.4 35.6379 1.5241 0.0499 0.0023 0.1926 0.0091 0.0281 0.0007 0.27 190 107 179 8 178 4 178 4 n/a

39 170321_072.FIN2 941 1.5 33.4784 1.4570 0.0509 0.0031 0.2090 0.0130 0.0299 0.0007 0.29 236 141 192 11 190 4 190 4 n/a

40 170321_073.FIN2 339 1.7 34.3171 1.2954 0.0503 0.0015 0.2026 0.0059 0.0291 0.0004 0.17 209 69 187 5 185 2 185 2 n/a

41 170321_080.FIN2 761 1.8 34.6741 1.3225 0.0502 0.0012 0.1985 0.0048 0.0288 0.0003 0.25 204 55 184 4 183 2 183 2 n/a

42 170321_081.FIN2 352 2.5 32.0821 1.2351 0.0504 0.0026 0.2160 0.0110 0.0312 0.0006 0.18 213 120 198 9 198 4 198 4 n/a

43 170321_082.FIN2 878 1.6 34.9162 1.3411 0.0502 0.0015 0.1967 0.0063 0.0286 0.0004 0.40 204 69 182 5 182 2 182 2 n/a

44 170321_083.FIN2 361 2.6 34.0020 1.3874 0.0502 0.0024 0.2041 0.0098 0.0294 0.0005 0.16 204 111 188 8 187 3 187 3 n/a

45 170321_084.FIN2 236 1.4 34.5662 1.5533 0.0502 0.0035 0.2000 0.0140 0.0289 0.0008 0.08 204 162 185 12 184 5 184 5 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

47 170321_086.FIN2 445 1.9 33.8868 1.3780 0.0507 0.0020 0.2049 0.0081 0.0295 0.0005 0.23 227 91 189 7 188 3 188 3 n/a

48 170321_087.FIN2 407 2.0 34.1414 1.3988 0.0505 0.0027 0.2030 0.0110 0.0293 0.0007 0.31 218 124 188 9 186 4 186 4 n/a

49 170321_088.FIN2 651 1.6 35.0508 1.3514 0.0501 0.0015 0.1958 0.0053 0.0285 0.0004 0.07 200 70 181 5 181 3 181 3 n/a

51 170321_096.FIN2 416 2.5 32.1234 1.3415 0.0508 0.0026 0.2150 0.0110 0.0311 0.0006 0.17 232 118 198 9 198 4 198 4 n/a

52 170321_097.FIN2 294 1.5 31.5856 1.2969 0.0508 0.0025 0.2210 0.0110 0.0317 0.0006 0.10 232 114 202 9 201 4 201 4 n/a

53 170321_098.FIN2 214 2.1 33.9559 1.2683 0.0506 0.0020 0.2033 0.0080 0.0295 0.0004 0.24 223 91 187 7 187 2 187 2 n/a

54 170321_099.FIN2 413 1.3 19.0114 0.8674 0.0540 0.0028 0.3880 0.0220 0.0526 0.0015 0.45 371 117 332 16 331 9 331 9 n/a

55 170321_100.FIN2 403 3.2 31.8269 1.2155 0.0505 0.0019 0.2195 0.0085 0.0314 0.0005 0.28 218 87 201 7 199 3 199 3 n/a

57 170321_102.FIN2 417 4.8 33.9905 1.5020 0.0507 0.0034 0.2040 0.0130 0.0294 0.0008 0.23 227 155 188 11 187 5 187 5 n/a

58 170321_103.FIN2 457 1.6 35.0877 1.7236 0.0496 0.0045 0.1960 0.0170 0.0285 0.0010 0.23 176 212 181 14 181 6 181 6 n/a

59 170321_104.FIN2 367 2.1 18.7617 0.7744 0.0538 0.0024 0.4030 0.0190 0.0533 0.0011 0.06 363 101 343 14 335 7 335 7 n/a

60 170321_112.FIN2 371 1.5 35.5492 1.5165 0.0500 0.0038 0.1970 0.0130 0.0281 0.0007 0.23 195 177 182 11 179 4 179 4 n/a

61 170321_113.FIN2 431 2.0 35.5872 1.3931 0.0493 0.0018 0.1965 0.0070 0.0281 0.0003 0.16 162 85 182 6 179 2 179 2 n/a

62 170321_114.FIN2 817 2.2 17.3400 0.6615 0.0539 0.0017 0.4380 0.0140 0.0577 0.0009 0.29 367 71 368 10 361 6 361 6 n/a

63 170321_115.FIN2 517 1.9 32.6797 1.3884 0.0504 0.0032 0.2190 0.0150 0.0306 0.0006 0.27 213 147 200 13 194 4 194 4 n/a

64 170321_116.FIN2 566 1.6 34.7464 1.4488 0.0487 0.0027 0.2010 0.0130 0.0288 0.0006 0.26 133 130 186 11 183 4 183 4 n/a

65 170321_117.FIN2 398 2.1 34.9773 1.3458 0.0497 0.0033 0.2030 0.0130 0.0286 0.0005 0.10 181 155 187 11 182 3 182 3 n/a

66 170321_118.FIN2 590 1.8 35.5240 1.3881 0.0489 0.0022 0.1937 0.0085 0.0282 0.0005 0.14 143 106 179 7 179 3 179 3 n/a

67 170321_119.FIN2 885 1.4 35.2237 1.6129 0.0491 0.0020 0.1970 0.0100 0.0284 0.0009 0.56 153 95 182 9 181 6 181 6 n/a

68 170321_120.FIN2 637 2.1 35.1000 1.3552 0.0497 0.0019 0.2019 0.0081 0.0285 0.0004 0.34 181 89 186 7 181 3 181 3 n/a

69 170321_121.FIN2 890 2.4 18.6916 0.7686 0.0538 0.0028 0.4060 0.0220 0.0535 0.0012 0.34 363 117 346 16 336 7 336 7 n/a

70 170321_128.FIN2 289 1.6 35.1865 1.3619 0.0494 0.0020 0.1974 0.0082 0.0284 0.0004 0.10 167 95 182 7 181 2 181 2 n/a

71 170321_129.FIN2 388 2.7 34.4590 1.4249 0.0503 0.0045 0.2040 0.0180 0.0290 0.0007 0.19 209 207 188 16 184 4 184 4 n/a

72 170321_130.FIN2 315 2.0 33.4448 1.4541 0.0504 0.0039 0.2100 0.0170 0.0299 0.0007 0.19 213 179 192 14 190 4 190 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

73 170321_131.FIN2 272 1.8 36.1795 1.4398 0.0504 0.0022 0.1946 0.0084 0.0276 0.0004 0.10 213 101 180 7 176 3 176 3 n/a

74 170321_132.FIN2 347 2.9 34.2349 1.4064 0.0501 0.0018 0.2042 0.0070 0.0292 0.0005 0.17 200 83 188 6 186 3 186 3 n/a

75 170321_133.FIN2 620 1.8 36.2188 1.3118 0.0495 0.0015 0.1896 0.0061 0.0276 0.0004 0.13 172 71 176 5 176 2 176 2 n/a

76 170321_134.FIN2 261 2.5 35.0140 1.3486 0.0503 0.0035 0.1970 0.0140 0.0286 0.0005 0.04 209 161 182 12 182 3 182 3 n/a

77 170321_135.FIN2 283 1.5 34.4709 1.6635 0.0533 0.0073 0.2140 0.0270 0.0290 0.0009 0.23 342 310 196 22 184 6 184 6 n/a

78 170321_136.FIN2 378 3.0 32.9056 1.2993 0.0503 0.0022 0.2109 0.0094 0.0304 0.0005 0.30 209 101 194 8 193 3 193 3 n/a

79 170321_137.FIN2 551 1.7 33.5571 1.3513 0.0524 0.0027 0.2120 0.0100 0.0298 0.0005 0.13 303 117 195 9 189 3 189 3 n/a

80 170321_144.FIN2 802 2.6 32.0513 1.3355 0.0508 0.0032 0.2160 0.0140 0.0312 0.0007 0.08 232 145 198 12 198 4 198 4 n/a

81 170321_145.FIN2 579 2.2 35.2485 1.3667 0.0510 0.0017 0.1951 0.0069 0.0284 0.0004 0.08 241 77 181 6 180 2 180 2 n/a

83 170321_147.FIN2 475 1.9 34.9773 1.4681 0.0508 0.0043 0.1970 0.0190 0.0286 0.0007 0.45 232 195 182 16 182 5 182 5 n/a

84 170321_148.FIN2 604 3.0 32.6264 1.2774 0.0506 0.0024 0.2103 0.0097 0.0307 0.0004 0.04 223 110 193 8 195 3 195 3 n/a

85 170321_149.FIN2 650 3.3 33.2890 1.3298 0.0511 0.0029 0.2080 0.0120 0.0300 0.0005 0.15 245 131 191 10 191 3 191 3 n/a

86 170321_150.FIN2 989 3.0 30.8642 1.7147 0.0503 0.0035 0.2190 0.0140 0.0324 0.0014 0.28 209 161 201 12 206 9 206 9 n/a

88 170321_152.FIN2 181 2.2 34.6500 1.5608 0.0510 0.0045 0.2000 0.0180 0.0289 0.0008 0.16 241 203 184 15 183 5 183 5 n/a

90 170321_160.FIN2 465 4.0 31.8269 1.3168 0.0508 0.0029 0.2180 0.0130 0.0314 0.0007 0.26 232 132 199 10 199 5 199 5 n/a

91 170321_161.FIN2 232 2.1 31.9591 1.3278 0.0513 0.0041 0.2160 0.0170 0.0313 0.0007 0.17 254 184 198 14 199 4 199 4 n/a

92 170321_162.FIN2 287 1.7 32.0924 1.2359 0.0505 0.0026 0.2170 0.0120 0.0312 0.0006 0.18 218 119 199 10 198 4 198 4 n/a

93 170321_163.FIN2 216 3.1 31.1818 1.4585 0.0508 0.0048 0.2240 0.0210 0.0321 0.0010 0.12 232 218 204 17 204 6 204 6 n/a

94 170321_164.FIN2 451 2.0 33.1455 1.2085 0.0506 0.0014 0.2084 0.0058 0.0302 0.0003 0.21 223 64 192 5 192 2 192 2 n/a

95 170321_165.FIN2 622 1.2 34.2114 1.5215 0.0499 0.0042 0.2020 0.0170 0.0292 0.0007 0.27 190 196 186 14 186 5 186 5 n/a

96 170321_166.FIN2 519 1.5 34.5304 1.4308 0.0505 0.0027 0.2000 0.0110 0.0290 0.0005 0.23 218 124 185 9 184 3 184 3 n/a

99 170321_169.FIN2 491 2.2 32.9056 1.2993 0.0501 0.0022 0.2070 0.0090 0.0304 0.0005 0.24 200 102 194 9 193 3 193 3 n/a

100 170324_039.FIN2 233 1.8 33.4336 1.2296 0.0509 0.0026 0.2090 0.0110 0.0299 0.0006 0.29 236 118 192 9 190 4 190 4 n/a

101 170324_040.FIN2 338 3.0 31.0656 1.0616 0.0506 0.0013 0.2254 0.0065 0.0322 0.0005 0.38 223 59 207 5 204 3 204 3 n/a

184



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

102 170324_041.FIN2 426 1.5 32.1854 1.1395 0.0509 0.0011 0.2168 0.0052 0.0311 0.0005 0.45 236 50 199 4 197 3 197 3 n/a

103 170324_042.FIN2 335 1.3 32.8299 1.0778 0.0499 0.0015 0.2105 0.0067 0.0305 0.0004 0.25 190 70 194 6 193 3 193 3 n/a

104 170324_043.FIN2 316 2.4 30.9789 1.1516 0.0509 0.0017 0.2244 0.0073 0.0323 0.0007 0.31 236 77 205 6 205 5 205 5 n/a

105 170324_044.FIN2 509 2.9 30.4878 1.1154 0.0512 0.0012 0.2300 0.0062 0.0328 0.0006 0.49 250 54 210 5 208 4 208 4 n/a

106 170324_045.FIN2 386 1.7 31.8269 1.0129 0.0506 0.0011 0.2193 0.0055 0.0314 0.0004 0.43 223 50 201 5 199 2 199 2 n/a

107 170324_046.FIN2 451 2.9 31.2891 0.9790 0.0507 0.0010 0.2214 0.0045 0.0320 0.0003 0.38 227 46 203 4 203 2 203 2 n/a

108 170324_047.FIN2 333 1.7 32.3520 1.0467 0.0503 0.0012 0.2132 0.0052 0.0309 0.0004 0.41 209 55 196 5 196 3 196 3 n/a

109 170324_048.FIN2 57 1.2 33.3445 1.1119 0.0513 0.0030 0.2130 0.0120 0.0300 0.0005 0.02 254 134 194 10 191 3 191 3 n/a

Rejected Analysis
9 170321_023.FIN2 522 1.1 34.4471 1.4239 0.0858 0.0056 0.3450 0.0240 0.0290 0.0006 0.27 1334 126 299 18 184 4 184 4 n/a

15 170321_036.FIN2 422 1.4 33.6474 1.3586 0.0559 0.0022 0.2270 0.0084 0.0297 0.0006 0.20 448 87 207 7 189 4 189 4 n/a

23 170321_050.FIN2 862 4.5 35.3732 1.5015 0.0508 0.0015 0.1951 0.0076 0.0283 0.0006 0.59 232 68 181 7 180 4 180 4 n/a

46 170321_085.FIN2 54 0.9 73.5294 5.9472 0.0720 0.0140 0.1220 0.0180 0.0136 0.0010 0.23 986 396 125 24 87 6 87 6 n/a

50 170321_089.FIN2 2132 2.1 6.8213 0.3304 0.1090 0.0019 2.2040 0.0920 0.1466 0.0049 0.91 1783 32 1180 29 881 27 1783 32 49

56 170321_101.FIN2 1429 3.5 22.6757 1.1312 0.0541 0.0019 0.3250 0.0140 0.0441 0.0015 0.61 375 79 286 11 278 9 278 9 n/a

82 170321_146.FIN2 816 1.6 34.6741 1.3225 0.0605 0.0032 0.2340 0.0130 0.0288 0.0005 0.21 622 114 213 10 183 3 183 3 n/a

87 170321_151.FIN2 1047 2.5 30.4136 1.2950 0.0683 0.0032 0.2980 0.0130 0.0329 0.0008 0.31 878 97 265 10 209 5 209 5 n/a

89 170321_153.FIN2 875 4.3 34.3407 1.6510 0.0517 0.0042 0.2010 0.0160 0.0291 0.0009 0.10 272 186 186 13 185 6 185 6 n/a

97 170321_167.FIN2 522 2.2 33.6022 1.4678 0.0657 0.0045 0.2680 0.0180 0.0298 0.0008 0.16 797 144 240 15 189 5 189 5 n/a

98 170321_168.FIN2 670 1.6 34.4234 1.4220 0.0614 0.0031 0.2400 0.0120 0.0291 0.0006 0.46 653 108 218 10 185 4 185 4 n/a

185



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Tanglefoot formation - Sample 17-LVD-018, Conglomerate Mountain (Zone 08V 453930E 6833117N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

2 171212b_146.FIN2 572 1.4 31.0559 0.9645 0.0517 0.0035 0.2270 0.0160 0.0322 0.0008 0.27 272 155 207 13 204 5 204 5 n/a

3 171212b_147.FIN2 430 2.9 33.1126 1.4254 0.0506 0.0034 0.2060 0.0130 0.0302 0.0012 0.14 223 155 190 11 192 7 192 7 n/a

4 171212b_148.FIN2 529 1.6 30.0842 0.8508 0.0509 0.0028 0.2300 0.0140 0.0332 0.0007 0.41 236 127 209 12 211 4 211 4 n/a

5 171212b_155.FIN2 979 1.5 19.8728 0.4739 0.0538 0.0013 0.3676 0.0091 0.0503 0.0008 0.05 363 54 318 7 317 5 317 5 n/a

6 171212b_156.FIN2 368 2.1 28.8517 0.9157 0.0517 0.0037 0.2430 0.0170 0.0347 0.0008 0.12 272 164 220 14 220 5 220 5 n/a

7 171212b_157.FIN2 278 2.2 19.3349 0.5234 0.0537 0.0024 0.3750 0.0160 0.0517 0.0010 0.19 358 101 322 12 325 6 325 6 n/a

8 171212b_158.FIN2 1455 1.2 17.7305 0.4716 0.0551 0.0016 0.4190 0.0130 0.0564 0.0011 0.35 416 65 355 9 354 7 354 7 n/a

9 171212b_159.FIN2 692 1.8 20.5381 0.5484 0.0547 0.0023 0.3620 0.0150 0.0487 0.0009 0.08 400 94 313 11 306 6 306 6 n/a

12 171212b_162.FIN2 341 1.6 21.9780 0.5796 0.0529 0.0024 0.3300 0.0140 0.0455 0.0008 0.09 325 103 289 11 287 5 287 5 n/a

13 171212b_163.FIN2 594 2.9 31.1333 0.7367 0.0514 0.0018 0.2237 0.0082 0.0321 0.0005 0.30 259 80 204 7 204 3 204 3 n/a

14 171212b_164.FIN2 546 2.6 35.2734 1.0203 0.0512 0.0031 0.1920 0.0110 0.0284 0.0006 0.15 250 139 180 10 180 4 180 4 n/a

15 171212b_165.FIN2 268 1.7 31.1430 1.0669 0.0524 0.0042 0.2270 0.0180 0.0321 0.0009 0.08 303 183 207 15 204 6 204 6 n/a

16 171212b_166.FIN2 339 2.1 29.7265 0.7069 0.0519 0.0021 0.2353 0.0099 0.0336 0.0005 0.21 281 93 213 8 213 3 213 3 n/a

17 171213__010.FIN2 401 2.3 30.6091 0.7214 0.0510 0.0018 0.2274 0.0077 0.0327 0.0004 0.18 241 81 208 6 207 3 207 3 n/a

18 171213__011.FIN2 1490 1.6 19.2271 0.4806 0.0534 0.0017 0.3780 0.0140 0.0520 0.0009 0.45 346 72 326 10 327 5 327 5 n/a

19 171213__012.FIN2 1276 1.8 19.1939 0.5158 0.0549 0.0015 0.3840 0.0120 0.0521 0.0010 0.35 408 61 329 9 327 6 327 6 n/a

20 171213__013.FIN2 587 2.6 30.9981 0.8264 0.0509 0.0022 0.2243 0.0084 0.0323 0.0006 0.19 236 100 205 7 205 4 205 4 n/a

21 171213__014.FIN2 647 1.5 20.2429 0.5737 0.0536 0.0025 0.3620 0.0180 0.0494 0.0011 0.42 354 105 313 13 311 6 311 6 n/a

186



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

22 171213__015.FIN2 1460 2.1 30.9693 0.7289 0.0506 0.0011 0.2235 0.0052 0.0323 0.0004 0.37 223 50 205 4 205 3 205 3 n/a

24 171213__017.FIN2 932 1.9 19.1388 0.4762 0.0535 0.0014 0.3840 0.0110 0.0523 0.0007 0.44 350 59 329 8 328 5 328 5 n/a

25 171213__018.FIN2 811 2.8 30.0391 0.7038 0.0506 0.0017 0.2317 0.0076 0.0333 0.0004 0.15 223 78 211 6 211 3 211 3 n/a

27 171213__020.FIN2 1560 1.7 34.1647 1.2839 0.0511 0.0029 0.2040 0.0130 0.0293 0.0009 0.36 245 131 188 11 186 6 186 6 n/a

28 171213__021.FIN2 456 2.5 29.1630 0.8165 0.0510 0.0035 0.2400 0.0180 0.0343 0.0007 0.35 241 158 218 14 217 4 217 4 n/a

29 171213__028.FIN2 458 3.9 30.2115 1.1866 0.0519 0.0046 0.2340 0.0220 0.0331 0.0011 0.36 281 203 213 19 210 7 210 7 n/a

30 171213__029.FIN2 477 3.1 30.2298 0.7859 0.0511 0.0022 0.2315 0.0099 0.0331 0.0006 0.21 245 99 211 8 210 4 210 4 n/a

31 171213__030.FIN2 627 1.9 19.0803 0.4733 0.0535 0.0013 0.3853 0.0097 0.0524 0.0007 0.30 350 55 331 7 329 4 329 4 n/a

32 171213__031.FIN2 361 3.2 28.6615 0.7968 0.0514 0.0027 0.2450 0.0130 0.0349 0.0007 0.17 259 121 222 11 221 4 221 4 n/a

33 171213__032.FIN2 2006 1.7 31.0752 0.6760 0.0506 0.0009 0.2240 0.0038 0.0322 0.0003 0.27 224 39 205 3 204 2 204 2 n/a

34 171213__033.FIN2 800 2.9 30.5998 0.7303 0.0507 0.0017 0.2289 0.0085 0.0327 0.0004 0.30 227 77 209 7 207 3 207 3 n/a

35 171213__034.FIN2 335 2.0 28.6615 0.7722 0.0519 0.0025 0.2480 0.0120 0.0349 0.0006 0.25 281 110 224 10 221 4 221 4 n/a

36 171213__035.FIN2 1314 3.0 31.0849 0.7634 0.0505 0.0021 0.2230 0.0087 0.0322 0.0005 0.10 218 96 204 7 204 3 204 3 n/a

37 171213__036.FIN2 707 4.0 29.6560 0.7564 0.0508 0.0023 0.2360 0.0110 0.0337 0.0005 0.28 232 105 215 9 214 3 214 3 n/a

38 171213__037.FIN2 490 5.9 19.0114 0.5060 0.0543 0.0025 0.3940 0.0180 0.0526 0.0010 0.24 384 103 336 13 331 6 331 6 n/a

39 171213__038.FIN2 1688 1.8 29.7619 1.3287 0.0509 0.0030 0.2350 0.0120 0.0336 0.0013 0.17 236 136 214 10 213 8 213 8 n/a

41 171213__046.FIN2 293 1.6 20.0763 0.4434 0.0537 0.0015 0.3670 0.0100 0.0498 0.0005 0.29 358 63 316 8 314 3 314 3 n/a

42 171213__047.FIN2 572 1.9 20.1776 0.4886 0.0534 0.0021 0.3650 0.0140 0.0496 0.0007 0.10 346 89 315 10 312 4 312 4 n/a

43 171213__048.FIN2 923 2.0 18.9000 0.4287 0.0535 0.0011 0.3900 0.0087 0.0529 0.0005 0.47 350 46 334 6 332 3 332 3 n/a

44 171213__049.FIN2 216 1.5 19.6117 0.5000 0.0535 0.0019 0.3740 0.0140 0.0510 0.0008 0.38 350 80 321 10 321 5 321 5 n/a

45 171213__050.FIN2 595 2.2 32.2061 0.8816 0.0499 0.0028 0.2130 0.0120 0.0311 0.0006 0.19 190 131 198 11 197 4 197 4 n/a

47 171213__052.FIN2 465 3.2 30.4692 0.8170 0.0501 0.0027 0.2290 0.0130 0.0328 0.0006 0.27 200 125 208 11 208 4 208 4 n/a

48 171213__053.FIN2 2348 2.0 33.8410 0.8360 0.0506 0.0021 0.2069 0.0081 0.0296 0.0004 0.10 223 96 191 7 188 3 188 3 n/a

49 171213__054.FIN2 361 2.8 19.7394 0.5065 0.0536 0.0021 0.3760 0.0150 0.0507 0.0008 0.29 354 88 323 11 319 5 319 5 n/a

187



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

51 171213__056.FIN2 149 1.6 19.8413 0.5905 0.0537 0.0041 0.3720 0.0280 0.0504 0.0011 0.19 358 172 320 21 317 7 317 7 n/a

52 171213__057.FIN2 165 1.9 30.1114 0.8523 0.0508 0.0042 0.2330 0.0200 0.0332 0.0007 0.17 232 191 211 16 211 4 211 4 n/a

53 171213__064.FIN2 133 2.8 19.5695 0.6510 0.0542 0.0045 0.3840 0.0330 0.0511 0.0013 0.33 379 187 327 24 321 8 321 8 n/a

54 171213__065.FIN2 923 1.7 30.9502 0.9100 0.0502 0.0026 0.2240 0.0110 0.0323 0.0007 0.19 204 120 205 9 205 4 205 4 n/a

55 171213__066.FIN2 1121 2.4 31.7561 0.7563 0.0503 0.0016 0.2203 0.0079 0.0315 0.0004 0.37 209 74 202 7 200 3 200 3 n/a

56 171213__067.FIN2 184 3.1 19.2678 0.5569 0.0528 0.0029 0.3800 0.0210 0.0519 0.0011 0.14 320 125 328 17 326 7 326 7 n/a

57 171213__068.FIN2 716 2.7 30.2389 0.7864 0.0514 0.0025 0.2360 0.0120 0.0331 0.0006 0.30 259 112 215 10 210 4 210 4 n/a

58 171213__069.FIN2 257 1.9 30.1296 0.8987 0.0504 0.0036 0.2330 0.0170 0.0332 0.0007 0.27 213 165 211 14 211 5 211 5 n/a

59 171213__070.FIN2 375 2.2 30.9502 0.7951 0.0506 0.0025 0.2260 0.0100 0.0323 0.0005 0.19 223 114 206 8 205 3 205 3 n/a

60 171213__071.FIN2 241 1.9 29.9760 0.8896 0.0518 0.0051 0.2400 0.0240 0.0334 0.0007 0.13 277 225 217 19 212 5 212 5 n/a

61 171213__072.FIN2 1144 2.5 31.8066 0.7183 0.0505 0.0016 0.2207 0.0075 0.0314 0.0004 0.39 218 73 202 6 200 2 200 2 n/a

62 171213__073.FIN2 408 2.4 30.3675 0.7470 0.0507 0.0018 0.2290 0.0075 0.0329 0.0005 0.12 227 82 209 6 209 3 209 3 n/a

63 171213__074.FIN2 856 1.6 19.1865 0.4417 0.0527 0.0014 0.3820 0.0120 0.0521 0.0007 0.48 316 60 328 8 328 4 328 4 n/a

64 171213__075.FIN2 139 2.1 20.3252 0.5784 0.0530 0.0039 0.3600 0.0260 0.0492 0.0010 0.03 329 167 310 20 310 6 310 6 n/a

65 171213__082.FIN2 654 1.7 30.1568 0.7275 0.0508 0.0022 0.2332 0.0099 0.0332 0.0005 0.11 232 100 212 8 210 3 210 3 n/a

67 171213__084.FIN2 159 2.1 20.4583 0.5860 0.0543 0.0031 0.3710 0.0220 0.0489 0.0010 0.11 384 128 317 16 308 6 308 6 n/a

68 171213__085.FIN2 746 2.7 29.8329 0.8455 0.0515 0.0029 0.2360 0.0110 0.0335 0.0007 0.16 263 129 218 11 213 4 213 4 n/a

69 171213__086.FIN2 343 2.0 20.7728 0.4747 0.0527 0.0020 0.3530 0.0150 0.0481 0.0006 0.36 316 86 306 11 303 4 303 4 n/a

70 171213__087.FIN2 374 2.8 16.7785 0.4504 0.0540 0.0035 0.4460 0.0270 0.0596 0.0011 0.19 371 146 373 19 373 7 373 7 n/a

71 171213__088.FIN2 254 2.2 20.2511 0.4511 0.0535 0.0017 0.3660 0.0120 0.0494 0.0006 0.20 350 72 315 9 311 4 311 4 n/a

72 171213__089.FIN2 209 1.9 20.0200 0.5210 0.0534 0.0034 0.3710 0.0240 0.0500 0.0008 0.24 346 144 318 18 314 5 314 5 n/a

73 171213__090.FIN2 320 1.6 20.3874 0.4572 0.0532 0.0017 0.3610 0.0120 0.0491 0.0006 0.37 337 72 312 9 309 4 309 4 n/a

74 171213__091.FIN2 417 1.9 20.9380 0.4822 0.0530 0.0018 0.3530 0.0130 0.0478 0.0006 0.38 329 77 306 10 301 4 301 4 n/a

75 171213__092.FIN2 120 1.9 21.0526 0.5762 0.0536 0.0029 0.3520 0.0190 0.0475 0.0010 0.21 354 122 304 14 299 6 299 6 n/a

188



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

76 171213__093.FIN2 523 2.2 19.5160 0.4570 0.0529 0.0019 0.3770 0.0140 0.0512 0.0007 0.22 325 82 324 10 322 4 322 4 n/a

77 171213__100.FIN2 188 2.3 20.3957 0.5408 0.0537 0.0034 0.3650 0.0220 0.0490 0.0009 0.19 358 143 315 17 309 6 309 6 n/a

78 171213__101.FIN2 429 2.7 21.1864 0.6284 0.0528 0.0030 0.3470 0.0210 0.0472 0.0010 0.33 320 129 301 16 297 6 297 6 n/a

79 171213__102.FIN2 463 2.5 31.1430 0.7759 0.0509 0.0023 0.2270 0.0098 0.0321 0.0005 0.19 236 104 207 8 204 3 204 3 n/a

80 171213__103.FIN2 347 2.7 29.8418 0.8015 0.0515 0.0034 0.2390 0.0150 0.0335 0.0006 0.05 263 152 217 12 213 4 213 4 n/a

81 171213__104.FIN2 1482 1.6 32.6052 0.7229 0.0502 0.0010 0.2145 0.0047 0.0307 0.0003 0.34 204 46 197 4 195 2 195 2 n/a

82 171213__105.FIN2 249 2.6 30.6373 0.7978 0.0509 0.0031 0.2300 0.0140 0.0326 0.0006 0.12 236 141 209 12 207 3 207 3 n/a

83 171213__106.FIN2 133 1.7 21.8818 0.7661 0.0534 0.0054 0.3370 0.0320 0.0457 0.0013 0.19 346 229 293 24 288 8 288 8 n/a

84 171213__107.FIN2 214 2.3 19.4666 0.5305 0.0533 0.0032 0.3800 0.0220 0.0514 0.0010 0.04 342 136 325 16 323 6 323 6 n/a

85 171213__108.FIN2 258 2.7 19.6967 0.5043 0.0536 0.0023 0.3790 0.0170 0.0508 0.0009 0.24 354 97 325 12 319 5 319 5 n/a

86 171213__109.FIN2 139 3.4 20.5465 0.5488 0.0545 0.0030 0.3630 0.0180 0.0487 0.0008 0.19 392 124 314 14 306 5 306 5 n/a

87 171213__110.FIN2 313 1.8 18.9861 0.4326 0.0525 0.0018 0.3840 0.0130 0.0527 0.0007 0.24 307 78 332 10 331 4 331 4 n/a

88 171213__111.FIN2 108 2.7 20.4499 0.5855 0.0529 0.0040 0.3590 0.0270 0.0489 0.0010 0.02 325 172 308 20 308 6 308 6 n/a

89 171213__118.FIN2 313 2.3 21.0084 0.7062 0.0525 0.0033 0.3480 0.0220 0.0476 0.0013 0.25 307 143 302 16 300 8 300 8 n/a

90 171213__119.FIN2 163 1.5 21.7391 0.8979 0.0521 0.0049 0.3310 0.0290 0.0460 0.0017 0.19 290 215 294 25 290 10 290 10 n/a

91 171213__120.FIN2 1306 2.1 31.4564 0.7124 0.0510 0.0014 0.2247 0.0063 0.0318 0.0004 0.38 241 63 206 5 202 2 202 2 n/a

92 171213__121.FIN2 176 2.4 20.8030 0.5626 0.0532 0.0026 0.3520 0.0160 0.0481 0.0009 0.21 337 111 307 13 303 6 303 6 n/a

93 171213__122.FIN2 1369 1.9 31.0945 0.7638 0.0500 0.0017 0.2239 0.0076 0.0322 0.0005 0.23 195 79 205 6 204 3 204 3 n/a

94 171213__123.FIN2 612 1.3 21.7155 0.6130 0.0532 0.0021 0.3380 0.0140 0.0461 0.0009 0.37 337 89 295 11 290 6 290 6 n/a

95 171213__124.FIN2 291 2.7 20.6186 0.5952 0.0525 0.0028 0.3540 0.0180 0.0485 0.0010 0.04 307 121 306 14 305 6 305 6 n/a

96 171213__125.FIN2 528 2.0 25.4972 0.6436 0.0511 0.0019 0.2787 0.0092 0.0392 0.0006 0.14 245 86 250 8 248 4 248 4 n/a

97 171213__126.FIN2 628 3.0 31.7158 0.7947 0.0506 0.0022 0.2218 0.0095 0.0315 0.0005 0.06 223 101 203 8 200 3 200 3 n/a

98 171213__127.FIN2 239 2.3 22.7790 0.9859 0.0518 0.0049 0.3170 0.0320 0.0439 0.0017 0.36 277 217 278 25 277 11 277 11 n/a

99 171213__128.FIN2 1472 1.9 20.1450 0.5276 0.0530 0.0019 0.3620 0.0130 0.0496 0.0008 0.56 329 81 314 10 312 5 312 5 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

100 171213__129.FIN2 354 2.4 19.5695 0.5744 0.0530 0.0034 0.3800 0.0260 0.0511 0.0010 0.38 329 146 325 19 321 6 321 6 n/a

101 171213__136.FIN2 844 3.0 31.8167 0.7592 0.0510 0.0017 0.2228 0.0071 0.0314 0.0004 0.17 241 77 204 6 200 3 200 3 n/a

102 171213__137.FIN2 336 3.3 31.3185 0.8926 0.0499 0.0031 0.2190 0.0140 0.0319 0.0007 0.28 190 145 203 12 203 4 203 4 n/a

103 171213__138.FIN2 642 2.3 32.5733 0.8806 0.0513 0.0039 0.2200 0.0160 0.0307 0.0006 0.09 254 175 201 14 195 4 195 4 n/a

104 171213__139.FIN2 1888 1.4 32.1130 0.9900 0.0521 0.0034 0.2260 0.0140 0.0311 0.0007 0.19 290 149 207 11 198 5 198 5 n/a

105 171213__140.FIN2 1259 2.4 34.1530 0.8865 0.0510 0.0017 0.2068 0.0081 0.0293 0.0005 0.41 241 77 191 7 186 3 186 3 n/a

106 171213__141.FIN2 262 2.7 19.4628 0.4924 0.0530 0.0030 0.3780 0.0210 0.0514 0.0008 0.20 329 128 324 15 323 5 323 5 n/a

107 171213__142.FIN2 1259 2.3 34.1414 0.9092 0.0507 0.0019 0.2051 0.0078 0.0293 0.0005 0.30 227 87 189 7 186 3 186 3 n/a

108 171213__143.FIN2 1280 2.1 33.8639 0.8945 0.0505 0.0018 0.2069 0.0076 0.0295 0.0005 0.29 218 83 191 6 188 3 188 3 n/a

109 171213__144.FIN2 274 2.0 20.1410 0.4868 0.0530 0.0019 0.3680 0.0140 0.0497 0.0006 0.16 329 81 317 10 312 4 312 4 n/a

110 171213__145.FIN2 499 0.8 22.8311 0.7819 0.0528 0.0041 0.3230 0.0260 0.0438 0.0012 0.28 320 176 283 20 276 7 276 7 n/a

111 171213__146.FIN2 135 2.2 20.0642 0.4831 0.0528 0.0023 0.3660 0.0160 0.0498 0.0007 0.13 320 99 314 12 314 4 314 4 n/a

112 171213__147.FIN2 257 1.5 21.8103 0.5233 0.0534 0.0025 0.3380 0.0150 0.0459 0.0006 0.19 346 106 294 12 289 4 289 4 n/a

113 171215_082.FIN2 225 2.4 19.6464 0.6562 0.0539 0.0038 0.3740 0.0290 0.0509 0.0015 0.46 367 159 321 22 320 9 320 9 n/a

114 171215_083.FIN2 281 1.7 20.2020 0.4081 0.0536 0.0018 0.3650 0.0120 0.0495 0.0007 0.12 354 76 316 9 311 4 311 4 n/a

115 171215_084.FIN2 95 1.9 20.8768 0.6102 0.0544 0.0047 0.3590 0.0300 0.0479 0.0011 0.07 388 194 308 22 302 7 302 7 n/a

116 171215_085.FIN2 414 2.2 31.3676 0.7379 0.0521 0.0021 0.2281 0.0084 0.0319 0.0006 0.19 290 92 208 7 202 3 202 3 n/a

117 171215_086.FIN2 951 1.8 32.6264 0.7345 0.0504 0.0015 0.2130 0.0068 0.0307 0.0005 0.42 213 69 196 6 195 3 195 3 n/a

118 171215_087.FIN2 207 1.5 19.8020 0.7842 0.0545 0.0061 0.3760 0.0390 0.0505 0.0019 0.04 392 251 321 28 318 12 318 12 n/a

119 171215_088.FIN2 324 2.1 19.8098 0.5102 0.0537 0.0020 0.3720 0.0150 0.0505 0.0010 0.33 358 84 320 11 317 6 317 6 n/a

120 171215_089.FIN2 196 1.8 20.0803 0.5645 0.0539 0.0028 0.3650 0.0170 0.0498 0.0011 0.26 367 117 314 13 313 7 313 7 n/a

Rejected Analysis
1 171212b_145.FIN2 415 2.2 31.6456 1.0014 0.0576 0.0041 0.2460 0.0160 0.0316 0.0009 0.01 515 156 223 13 201 5 201 5 n/a

10 171212b_160.FIN2 618 2.6 19.8413 0.6299 0.0544 0.0031 0.3690 0.0220 0.0504 0.0012 0.27 388 128 318 17 317 8 317 8 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

11 171212b_161.FIN2 410 1.9 30.5064 1.0237 0.0641 0.0039 0.2840 0.0190 0.0328 0.0009 0.45 745 129 253 15 208 5 208 5 n/a

23 171213__016.FIN2 447 2.6 28.3286 0.9630 0.0516 0.0039 0.2510 0.0180 0.0353 0.0010 0.02 268 173 227 14 224 6 224 6 n/a

26 171213__019.FIN2 214 2.7 22.4719 1.1615 0.0886 0.0083 0.5390 0.0560 0.0445 0.0021 0.48 1396 180 434 37 280 13 280 13 n/a

40 171213__039.FIN2 549 3.3 21.8103 0.6184 0.0521 0.0024 0.3340 0.0130 0.0459 0.0009 0.30 290 105 292 10 289 5 289 5 n/a

46 171213__051.FIN2 1301 2.3 33.7382 0.8537 0.0545 0.0029 0.2190 0.0130 0.0296 0.0005 0.45 392 119 201 11 188 3 188 3 n/a

50 171213__055.FIN2 1019 1.0 19.9720 0.4787 0.0555 0.0013 0.3837 0.0092 0.0501 0.0006 0.33 432 52 329 7 315 4 315 4 n/a

66 171213__083.FIN2 203 1.6 19.7239 0.5835 0.0535 0.0049 0.3750 0.0340 0.0507 0.0011 0.19 350 211 321 24 319 7 319 7 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Richthofen formation
Whitehorse trough - Richthofen formation - Sample 16-LVD-009, Mount Laurier (Zone 08V 507457E 6765804N NAD 83) 

isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

1 170322_170.FIN2 253 3.8 32.0205 0.8510 0.0506 0.0023 0.2180 0.0110 0.0312 0.0006 0.38 223 105 201 9 198 4 198 4 n/a

7 170322_176.FIN2 384 4.3 30.4878 1.0225 0.0505 0.0040 0.2290 0.0210 0.0328 0.0009 0.54 218 183 209 17 208 5 208 5 n/a

8 170322_177.FIN2 134 1.6 19.3424 0.5986 0.0543 0.0050 0.3870 0.0350 0.0517 0.0013 0.10 384 207 330 25 325 8 325 8 n/a

9 170322_178.FIN2 418 2.9 30.2389 0.7224 0.0510 0.0024 0.2320 0.0100 0.0331 0.0005 0.36 241 108 212 8 210 3 210 3 n/a

11 170322_186.FIN2 339 3.3 31.8167 0.7086 0.0502 0.0014 0.2169 0.0064 0.0314 0.0003 0.24 204 65 199 5 200 2 200 2 n/a

14 170322_189.FIN2 405 2.3 30.6279 1.0319 0.0506 0.0042 0.2290 0.0210 0.0327 0.0009 0.43 223 192 209 17 207 6 207 6 n/a

15 170322_190.FIN2 231 1.6 19.6078 0.8074 0.0543 0.0047 0.3830 0.0350 0.0510 0.0018 0.41 384 195 328 26 321 11 321 11 n/a

16 170322_191.FIN2 360 4.0 31.1721 0.7579 0.0511 0.0023 0.2270 0.0110 0.0321 0.0005 0.29 245 104 207 9 204 3 204 3 n/a

18 170322_193.FIN2 1049 1.6 19.2753 0.5201 0.0539 0.0013 0.3857 0.0095 0.0519 0.0010 0.45 367 54 331 7 326 6 326 6 n/a

22 170322_204.FIN2 572 2.5 31.9489 1.3270 0.0507 0.0035 0.2180 0.0150 0.0313 0.0011 0.29 227 160 200 13 198 7 198 7 n/a

23 170322_205.FIN2 59 2.1 18.3824 0.7772 0.0548 0.0070 0.3940 0.0470 0.0544 0.0020 0.29 404 286 344 40 341 12 341 12 n/a

24 170322_206.FIN2 304 1.1 20.2061 0.4899 0.0545 0.0020 0.3690 0.0130 0.0495 0.0007 0.28 392 82 320 11 311 4 311 4 n/a

25 170322_207.FIN2 815 3.5 33.1455 0.9997 0.0502 0.0021 0.2090 0.0100 0.0302 0.0007 0.48 204 97 193 9 192 4 192 4 n/a

26 170322_208.FIN2 268 3.8 30.1205 0.8437 0.0508 0.0029 0.2330 0.0130 0.0332 0.0007 0.19 232 132 212 11 211 4 211 4 n/a

27 170322_209.FIN2 146 2.0 19.7629 0.6640 0.0540 0.0047 0.3750 0.0300 0.0506 0.0014 0.36 371 196 322 22 318 8 318 8 n/a

31 170322_219.FIN2 378 4.0 32.8515 1.0253 0.0503 0.0034 0.2110 0.0140 0.0304 0.0008 0.21 209 157 194 12 193 5 193 5 n/a

32 170322_220.FIN2 377 3.5 30.8261 0.8932 0.0509 0.0025 0.2270 0.0110 0.0324 0.0007 0.11 236 113 207 9 206 4 206 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

33 170322_221.FIN2 559 3.1 31.6456 1.1016 0.0528 0.0041 0.2300 0.0180 0.0316 0.0009 0.16 320 176 210 15 201 6 201 6 n/a

34 170322_222.FIN2 249 2.4 19.1571 0.5505 0.0538 0.0035 0.3870 0.0270 0.0522 0.0011 0.28 363 147 331 19 328 7 328 7 n/a

35 170322_223.FIN2 100 3.6 19.5695 1.5702 0.0540 0.0100 0.3760 0.0700 0.0511 0.0040 0.14 371 417 322 49 321 25 321 25 n/a

37 170323_010.FIN2 226 3.6 31.7158 1.1065 0.0506 0.0027 0.2170 0.0110 0.0315 0.0007 0.26 223 123 201 10 200 4 200 4 n/a

40 170323_013.FIN2 155 1.8 18.6567 0.7658 0.0547 0.0055 0.4020 0.0380 0.0536 0.0017 0.36 400 225 340 28 337 10 337 10 n/a

42 170323_015.FIN2 168 1.8 19.3050 0.7454 0.0551 0.0044 0.3810 0.0240 0.0518 0.0014 0.15 416 178 327 17 326 8 326 8 n/a

43 170323_016.FIN2 654 3.1 33.4448 1.5660 0.0523 0.0030 0.2160 0.0140 0.0299 0.0012 0.56 299 131 198 12 190 7 190 7 n/a

44 170323_017.FIN2 218 2.3 19.8413 0.8661 0.0535 0.0035 0.3700 0.0240 0.0504 0.0017 0.28 350 148 319 18 317 11 317 11 n/a

45 170323_018.FIN2 565 3.6 28.0978 1.0263 0.0510 0.0020 0.2500 0.0110 0.0356 0.0009 0.40 241 90 226 9 225 5 225 5 n/a

46 170323_025.FIN2 104 2.3 18.2482 0.7659 0.0544 0.0054 0.4080 0.0390 0.0548 0.0017 0.14 388 223 344 28 344 11 344 11 n/a

48 170323_027.FIN2 380 2.5 30.6279 0.9193 0.0508 0.0016 0.2284 0.0076 0.0327 0.0004 0.39 232 73 208 6 207 3 207 3 n/a

49 170323_028.FIN2 254 2.3 19.3424 0.6734 0.0537 0.0026 0.3820 0.0200 0.0517 0.0012 0.40 358 109 328 14 325 7 325 7 n/a

50 170323_029.FIN2 95 2.6 19.0114 0.7952 0.0537 0.0038 0.3890 0.0300 0.0526 0.0017 0.44 358 160 331 22 330 11 330 11 n/a

51 170323_030.FIN2 101 1.7 19.5313 0.8392 0.0539 0.0048 0.3770 0.0320 0.0512 0.0017 0.05 367 201 322 23 322 10 322 10 n/a

52 170323_031.FIN2 372 2.6 17.9469 0.5798 0.0543 0.0014 0.4170 0.0130 0.0557 0.0010 0.50 384 58 353 9 350 6 350 6 n/a

53 170323_032.FIN2 389 2.6 20.3998 0.6658 0.0524 0.0018 0.3550 0.0130 0.0490 0.0009 0.45 303 78 310 9.2 309 6 309 6 n/a

54 170323_033.FIN2 429 2.9 32.3206 1.1491 0.0504 0.0031 0.2160 0.0130 0.0309 0.0008 0.14 213 142 198 10 196 5 196 5 n/a

55 170323_034.FIN2 585 2.8 31.1333 0.9693 0.0504 0.0017 0.2232 0.0084 0.0321 0.0006 0.43 213 78 204 7 204 4 204 4 n/a

56 170323_041.FIN2 280 1.2 18.7617 0.5984 0.0537 0.0020 0.3950 0.0150 0.0533 0.0010 0.26 358 84 337 11 335 6 335 6 n/a

57 170323_042.FIN2 162 3.9 29.4464 0.9538 0.0505 0.0034 0.2380 0.0180 0.0340 0.0007 0.39 218 156 215 14 215 4 215 4 n/a

60 170323_045.FIN2 374 4.4 31.2305 1.0729 0.0516 0.0023 0.2267 0.0099 0.0320 0.0006 0.11 268 102 207 8 203 4 203 4 n/a

62 170323_047.FIN2 45 1.6 19.2308 0.7396 0.0546 0.0040 0.3870 0.0280 0.0520 0.0014 0.12 396 164 328 21 327 8 327 8 n/a

65 170323_050.FIN2 100 1.2 19.0476 0.6893 0.0544 0.0034 0.3920 0.0250 0.0525 0.0012 0.14 388 140 334 18 330 8 330 8 n/a

66 170323_057.FIN2 334 4.1 31.8979 1.0175 0.0522 0.0028 0.2220 0.0110 0.0314 0.0006 0.26 294 122 203 9 199 4 199 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

68 170323_059.FIN2 295 4.7 29.8864 1.0718 0.0525 0.0026 0.2400 0.0110 0.0335 0.0009 0.08 307 113 218 9 212 5 212 5 n/a

69 170323_060.FIN2 282 1.7 18.7723 0.5991 0.0536 0.0019 0.3930 0.0140 0.0533 0.0009 0.19 354 80 335 10 335 6 335 6 n/a

70 170323_061.FIN2 96 1.9 18.7266 0.6663 0.0531 0.0031 0.3970 0.0270 0.0534 0.0013 0.46 333 132 336 20 335 8 335 8 n/a

71 170323_062.FIN2 263 3.0 30.6560 1.0338 0.0517 0.0028 0.2320 0.0130 0.0326 0.0007 0.37 272 124 211 11 207 4 207 4 n/a

73 170323_064.FIN2 766 2.2 31.4465 1.3844 0.0520 0.0032 0.2280 0.0160 0.0318 0.0011 0.50 285 141 209 13 202 7 202 7 n/a

75 170323_066.FIN2 284 3.6 30.0210 1.0815 0.0512 0.0031 0.2350 0.0150 0.0333 0.0008 0.28 250 139 213 12 211 5 211 5 n/a

78 170323_075.FIN2 553 3.6 31.7058 1.2063 0.0511 0.0025 0.2230 0.0110 0.0315 0.0008 0.23 245 113 204 9 200 5 200 5 n/a

79 170323_076.FIN2 169 1.7 19.6078 0.7305 0.0542 0.0037 0.3820 0.0280 0.0510 0.0013 0.28 379 154 326 20 321 8 321 8 n/a

80 170323_077.FIN2 1214 2.4 31.3480 1.3758 0.0500 0.0018 0.2210 0.0130 0.0319 0.0011 0.79 195 84 202 10 202 7 202 7 n/a

81 170323_078.FIN2 446 3.1 30.9215 0.9370 0.0510 0.0018 0.2273 0.0072 0.0323 0.0005 0.13 241 81 208 6 205 3 205 3 n/a

82 170323_079.FIN2 482 4.0 31.2500 1.3672 0.0516 0.0041 0.2280 0.0190 0.0320 0.0011 0.28 268 182 208 16 203 7 203 7 n/a

86 170323_089.FIN2 35 2.6 17.6056 0.5889 0.0557 0.0036 0.4340 0.0290 0.0568 0.0012 0.16 440 144 358 21 356 7 356 7 n/a

87 170323_090.FIN2 524 1.7 20.5761 0.6774 0.0528 0.0020 0.3550 0.0140 0.0486 0.0010 0.42 320 86 310 10 306 6 306 6 n/a

88 170323_091.FIN2 523 2.5 29.7619 1.2401 0.0508 0.0027 0.2350 0.0140 0.0336 0.0010 0.41 232 123 214 11 213 6 213 6 n/a

89 170323_092.FIN2 715 2.3 32.3939 1.2592 0.0505 0.0025 0.2160 0.0120 0.0309 0.0008 0.49 218 115 198 10 196 5 196 5 n/a

90 170323_093.FIN2 500 2.6 32.7332 1.0607 0.0501 0.0021 0.2110 0.0100 0.0306 0.0006 0.43 200 97 194 8 194 4 194 4 n/a

92 170323_095.FIN2 269 5.1 23.5073 0.7184 0.0533 0.0042 0.3130 0.0240 0.0425 0.0007 0.02 342 178 276 19 269 4 269 4 n/a

93 170323_096.FIN2 677 2.9 30.9215 0.9466 0.0505 0.0016 0.2262 0.0079 0.0323 0.0005 0.35 218 73 208 7 205 3 205 3 n/a

94 170323_097.FIN2 456 3.4 30.7314 0.9350 0.0507 0.0020 0.2282 0.0091 0.0325 0.0005 0.24 227 91 208 8 206 3 206 3 n/a

97 170323_106.FIN2 719 2.3 32.7011 1.1763 0.0502 0.0023 0.2120 0.0100 0.0306 0.0008 0.38 204 106 195 9 194 5 194 5 n/a

98 170323_107.FIN2 218 2.6 17.6367 0.6221 0.0544 0.0019 0.4220 0.0160 0.0567 0.0012 0.52 388 78 356 11 356 8 356 8 n/a

99 170323_108.FIN2 245 2.6 17.9212 0.7708 0.0548 0.0040 0.4200 0.0260 0.0558 0.0018 0.02 404 163 355 19 350 11 350 11 n/a

100 170323_109.FIN2 737 1.9 32.1647 1.2415 0.0521 0.0025 0.2240 0.0120 0.0311 0.0008 0.46 290 110 205 10 197 5 197 5 n/a

101 170324_071.FIN2 357 3.1 30.5810 1.0287 0.0508 0.0013 0.2290 0.0065 0.0327 0.0005 0.48 232 59 209 5 207 3 207 3 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

103 170324_073.FIN2 117 2.0 17.6056 0.7749 0.0544 0.0042 0.4250 0.0370 0.0568 0.0017 0.46 388 173 358 26 356 11 356 11 n/a

104 170324_074.FIN2 310 5.2 31.7058 1.3068 0.0514 0.0026 0.2230 0.0120 0.0315 0.0008 0.36 259 116 204 10 200 5 200 5 n/a

105 170324_075.FIN2 325 4.1 32.4675 1.2650 0.0506 0.0038 0.2170 0.0190 0.0308 0.0007 0.61 223 174 199 16 196 5 196 5 n/a

106 170324_076.FIN2 366 1.1 19.1205 0.8774 0.0535 0.0027 0.3850 0.0170 0.0523 0.0018 0.14 350 114 330 13 329 11 329 11 n/a

107 170324_077.FIN2 150 1.8 18.4162 0.7461 0.0535 0.0020 0.4000 0.0160 0.0543 0.0014 0.41 350 85 341 11 341 9 341 9 n/a

108 170324_078.FIN2 683 2.1 28.3046 1.1216 0.0508 0.0016 0.2483 0.0090 0.0353 0.0008 0.57 232 73 225 7 224 5 224 5 n/a

109 170324_079.FIN2 233 3.0 30.2115 1.3691 0.0507 0.0034 0.2330 0.0160 0.0331 0.0010 0.43 227 155 212 13 210 7 210 7 n/a

110 170324_080.FIN2 513 2.6 32.0616 1.1307 0.0500 0.0018 0.2182 0.0085 0.0312 0.0006 0.21 195 84 200 7 198 4 198 4 n/a

Rejected Analysis
2 170322_171.FIN2 253 2.5 33.2226 1.0596 0.0844 0.0070 0.3360 0.0280 0.0301 0.0008 0.21 1302 161 293 22 191 5 191 5 n/a

3 170322_172.FIN2 184 3.6 31.5259 1.0933 0.0566 0.0057 0.2470 0.0230 0.0317 0.0010 0.36 476 223 223 18 201 6 201 6 n/a

4 170322_173.FIN2 533 1.6 24.1371 0.6409 0.0610 0.0023 0.3520 0.0170 0.0414 0.0008 0.67 639 81 305 13 262 5 262 5 n/a

5 170322_174.FIN2 568 2.1 20.2020 0.6122 0.0622 0.0029 0.4250 0.0220 0.0495 0.0011 0.40 681 100 359 16 311 7 311 7 n/a

6 170322_175.FIN2 315 2.8 32.3625 1.2568 0.0563 0.0052 0.2400 0.0230 0.0309 0.0011 0.16 464 205 218 18 197 7 197 7 n/a

10 170322_179.FIN2 678 3.0 33.0142 1.1989 0.0509 0.0032 0.2120 0.0140 0.0303 0.0009 0.40 236 145 195 12 192 6 192 6 n/a

12 170322_187.FIN2 245 2.3 25.1889 1.0152 0.0549 0.0042 0.2990 0.0230 0.0397 0.0014 0.20 408 171 265 17 251 9 251 9 n/a

13 170322_188.FIN2 468 3.3 31.7259 0.8656 0.0640 0.0032 0.2780 0.0150 0.0315 0.0006 0.28 742 106 248 12 200 4 200 4 n/a

17 170322_192.FIN2 149 1.9 19.8020 0.8627 0.0546 0.0061 0.3780 0.0400 0.0505 0.0020 0.36 396 251 324 29 317 12 317 12 n/a

19 170322_194.FIN2 199 4.1 29.5334 0.8112 0.0566 0.0032 0.2660 0.0170 0.0339 0.0007 0.50 476 125 238 14 215 4 215 4 n/a

20 170322_195.FIN2 482 18.5 35.4233 1.1293 0.0620 0.0038 0.2320 0.0130 0.0282 0.0007 0.35 674 131 212 11 179 5 179 5 n/a

21 170322_203.FIN2 250 1.5 20.9205 0.7440 0.0593 0.0045 0.3890 0.0280 0.0478 0.0015 0.11 578 165 332 21 301 9 301 9 n/a

28 170322_210.FIN2 212 3.4 30.5157 0.9033 0.0560 0.0041 0.2530 0.0180 0.0328 0.0007 0.09 452 163 227 15 208 5 208 5 n/a

29 170322_211.FIN2 319 3.5 32.1647 0.8794 0.0675 0.0049 0.2890 0.0210 0.0311 0.0006 0.12 853 151 257 16 197 4 197 4 n/a

30 170322_212.FIN2 454 1.6 19.5313 0.5722 0.0531 0.0024 0.3750 0.0180 0.0512 0.0012 0.36 333 102 323 13 322 7 322 7 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

36 170323_009.FIN2 127 3.5 25.5102 1.1063 0.0570 0.0055 0.3090 0.0310 0.0392 0.0014 0.32 492 213 272 24 248 9 248 9 n/a

38 170323_011.FIN2 127 3.1 28.2486 1.2768 0.0519 0.0053 0.2510 0.0240 0.0354 0.0013 0.14 281 234 226 19 224 8 224 8 n/a

39 170323_012.FIN2 172 3.0 29.4464 1.1272 0.0607 0.0050 0.2840 0.0260 0.0340 0.0010 0.50 629 177 253 21 215 6 215 6 n/a

41 170323_014.FIN2 204 2.8 32.0513 1.4382 0.0554 0.0047 0.2370 0.0190 0.0312 0.0012 0.07 428 189 215 15 198 7 198 7 n/a

47 170323_026.FIN2 184 3.6 7.4627 0.3063 0.0984 0.0034 1.8160 0.0770 0.1340 0.0042 0.62 1594 65 1049 28 811 24 811 24 51

58 170323_043.FIN2 349 3.1 20.7039 0.9859 0.0531 0.0048 0.3530 0.0330 0.0483 0.0019 0.17 333 205 306 24 304 12 304 12 n/a

59 170323_044.FIN2 130 4.0 26.0417 1.0851 0.0514 0.0044 0.2720 0.0240 0.0384 0.0012 0.26 259 197 243 19 243 7 243 7 n/a

61 170323_046.FIN2 319 1.9 20.5761 0.8891 0.0533 0.0032 0.3580 0.0230 0.0486 0.0017 0.40 342 136 310 17 306 10 306 10 n/a

63 170323_048.FIN2 219 1.3 21.2134 0.7200 0.0579 0.0026 0.3730 0.0160 0.0471 0.0010 0.33 526 98 321 12 297 6 297 6 n/a

64 170323_049.FIN2 234 2.7 25.7069 0.9913 0.0519 0.0047 0.2770 0.0230 0.0389 0.0010 0.36 281 207 247 19 246 7 246 7 n/a

67 170323_058.FIN2 138 2.5 18.7617 0.7392 0.0732 0.0044 0.5370 0.0320 0.0533 0.0015 0.26 1019 122 434 21 335 9 335 9 n/a

72 170323_063.FIN2 392 2.1 24.7525 1.1641 0.0519 0.0031 0.2890 0.0160 0.0404 0.0015 0.03 281 137 257 13 255 10 255 10 n/a

74 170323_065.FIN2 210 2.7 31.2500 1.3672 0.0571 0.0059 0.2510 0.0250 0.0320 0.0011 0.27 495 228 226 20 203 7 203 7 n/a

76 170323_073.FIN2 644 4.9 23.7530 0.9591 0.0788 0.0029 0.4570 0.0240 0.0421 0.0012 0.35 1167 73 381 17 266 8 266 8 n/a

77 170323_074.FIN2 294 4.0 31.1333 1.0662 0.0553 0.0030 0.2460 0.0160 0.0321 0.0007 0.50 424 121 223 13 204 4 204 4 n/a

83 170323_080.FIN2 250 3.8 31.5457 1.3932 0.0625 0.0050 0.2730 0.0230 0.0317 0.0011 0.38 691 171 244 19 201 7 201 7 n/a

84 170323_081.FIN2 1449 1.5 20.2020 0.6938 0.0568 0.0011 0.3880 0.0100 0.0495 0.0011 0.69 484 43 332 8 312 7 312 7 n/a

85 170323_082.FIN2 753 2.4 21.7391 1.2287 0.0631 0.0024 0.4010 0.0250 0.0460 0.0023 0.77 712 81 342 18 290 14 290 14 n/a

91 170323_094.FIN2 374 2.9 26.2467 1.0333 0.0518 0.0043 0.2740 0.0250 0.0381 0.0010 0.50 277 190 245 20 241 6 241 6 n/a

95 170323_098.FIN2 1072 3.0 25.3165 1.0255 0.0543 0.0019 0.2970 0.0130 0.0395 0.0011 0.66 384 79 264 10 250 7 250 7 n/a

96 170323_105.FIN2 88 1.5 19.4175 0.9426 0.0800 0.0100 0.5720 0.0810 0.0515 0.0021 0.46 1197 247 453 53 324 13 324 13 n/a

102 170324_072.FIN2 53 2.3 20.0000 1.0000 0.0610 0.0064 0.4230 0.0530 0.0500 0.0020 0.46 639 226 354 37 315 12 315 12 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Richthofen formation - Sample 16-LVD-021, Richthofen Island (Zone 08V 491272 6775151N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

1 170322_009.FIN2 118 3.2 28.9436 0.7456 0.0521 0.0034 0.2460 0.0160 0.0346 0.0006 0.20 290 149 221 13 219 4 219 4 n/a

2 170322_010.FIN2 318 1.9 33.4672 1.3441 0.0513 0.0036 0.2120 0.0160 0.0299 0.0010 0.14 254 161 194 13 190 6 190 6 n/a

3 170322_011.FIN2 182 2.6 28.9855 1.0922 0.0512 0.0038 0.2450 0.0190 0.0345 0.0011 0.35 250 171 221 16 219 7 219 7 n/a

4 170322_012.FIN2 319 2.8 30.5157 0.7729 0.0500 0.0025 0.2300 0.0130 0.0328 0.0005 0.35 195 116 209 10 208 3 208 3 n/a

5 170322_013.FIN2 126 3.0 31.5358 0.8752 0.0516 0.0035 0.2260 0.0150 0.0317 0.0006 0.08 268 156 206 12 201 4 201 4 n/a

6 170322_014.FIN2 469 3.0 30.8261 1.0453 0.0526 0.0044 0.2340 0.0180 0.0324 0.0009 0.26 312 190 213 14 206 6 206 6 n/a

8 170322_016.FIN2 254 1.7 34.0716 0.8823 0.0499 0.0026 0.2020 0.0110 0.0294 0.0005 0.29 190 121 187 9 186 3 186 3 n/a

9 170322_017.FIN2 231 3.7 31.1333 0.8045 0.0502 0.0027 0.2240 0.0130 0.0321 0.0005 0.12 204 125 204 10 204 3 204 3 n/a

10 170322_018.FIN2 271 2.4 31.6156 0.9396 0.0519 0.0034 0.2230 0.0140 0.0316 0.0007 0.20 281 150 204 11 201 5 201 5 n/a

11 170322_025.FIN2 86 3.1 30.8833 1.1445 0.0515 0.0050 0.2280 0.0220 0.0324 0.0010 0.05 263 223 206 18 205 6 205 6 n/a

12 170322_026.FIN2 170 1.9 31.3972 0.7492 0.0510 0.0019 0.2253 0.0085 0.0319 0.0004 0.20 241 86 205 7 202 3 202 3 n/a

13 170322_027.FIN2 890 1.3 30.1750 0.8377 0.0510 0.0019 0.2338 0.0088 0.0331 0.0007 0.28 241 86 213 7 210 4 210 4 n/a

14 170322_028.FIN2 317 3.8 30.3306 0.6992 0.0506 0.0016 0.2302 0.0071 0.0330 0.0004 0.20 223 73 210 6 209 3 209 3 n/a

15 170322_029.FIN2 427 2.6 29.9670 0.8890 0.0504 0.0019 0.2300 0.0110 0.0334 0.0007 0.34 213 87 212 8 212 5 212 5 n/a

16 170322_030.FIN2 249 2.6 31.3972 0.8478 0.0516 0.0029 0.2270 0.0130 0.0319 0.0006 0.25 268 129 207 11 202 4 202 4 n/a

18 170322_032.FIN2 1027 4.5 32.2789 1.1461 0.0507 0.0033 0.2170 0.0150 0.0310 0.0009 0.39 227 150 199 13 197 6 197 6 n/a

19 170322_033.FIN2 235 3.1 29.2398 0.7695 0.0507 0.0022 0.2390 0.0100 0.0342 0.0006 0.16 227 100 217 9 217 4 217 4 n/a

20 170322_034.FIN2 467 2.5 29.7885 0.7986 0.0504 0.0025 0.2340 0.0120 0.0336 0.0006 0.51 213 115 216 9 213 4 213 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

21 170322_041.FIN2 500 1.7 31.8979 0.9361 0.0503 0.0024 0.2180 0.0110 0.0314 0.0007 0.42 209 111 200 10 199 4 199 4 n/a

22 170322_042.FIN2 178 2.7 30.9789 1.0557 0.0504 0.0042 0.2240 0.0180 0.0323 0.0009 0.10 213 193 204 15 205 6 205 6 n/a

23 170322_043.FIN2 305 1.9 31.4961 0.8234 0.0503 0.0025 0.2200 0.0110 0.0318 0.0006 0.16 209 115 202 9 202 3 202 3 n/a

24 170322_044.FIN2 302 2.4 30.2572 1.0070 0.0504 0.0035 0.2310 0.0170 0.0331 0.0009 0.37 213 161 210 14 210 5 210 5 n/a

25 170322_045.FIN2 147 2.6 29.8864 0.6967 0.0515 0.0022 0.2360 0.0100 0.0335 0.0004 0.06 263 98 215 8 212 3 212 3 n/a

26 170322_046.FIN2 426 2.6 28.4657 0.7455 0.0517 0.0025 0.2510 0.0130 0.0351 0.0006 0.07 272 111 227 10 223 4 223 4 n/a

27 170322_047.FIN2 251 3.7 29.4638 0.8334 0.0506 0.0030 0.2370 0.0140 0.0339 0.0007 0.22 223 137 215 12 215 4 215 4 n/a

30 170322_050.FIN2 108 3.5 30.4044 0.8782 0.0505 0.0039 0.2310 0.0180 0.0329 0.0007 0.11 218 179 209 15 209 4 209 4 n/a

31 170322_057.FIN2 107 2.0 30.6560 1.0338 0.0516 0.0042 0.2320 0.0200 0.0326 0.0009 0.26 268 187 210 16 207 6 207 6 n/a

32 170322_058.FIN2 179 2.3 29.5072 0.7923 0.0509 0.0029 0.2380 0.0140 0.0339 0.0006 0.28 236 131 216 11 215 4 215 4 n/a

33 170322_059.FIN2 231 1.7 30.2389 0.7407 0.0515 0.0023 0.2360 0.0110 0.0331 0.0005 0.17 263 103 215 9 210 3 210 3 n/a

34 170322_060.FIN2 374 3.0 30.2480 0.7869 0.0509 0.0025 0.2320 0.0110 0.0331 0.0006 0.15 236 113 212 9 210 4 210 4 n/a

35 170322_061.FIN2 130 1.7 30.5064 0.9306 0.0499 0.0035 0.2240 0.0150 0.0328 0.0008 0.04 190 163 204 13 208 5 208 5 n/a

37 170322_063.FIN2 182 2.6 31.5358 0.7459 0.0514 0.0019 0.2240 0.0087 0.0317 0.0004 0.27 259 85 205 7 201 3 201 3 n/a

39 170322_065.FIN2 304 1.9 32.6584 0.7679 0.0508 0.0020 0.2160 0.0087 0.0306 0.0004 0.14 232 91 198 7 194 3 194 3 n/a

40 170322_066.FIN2 235 2.3 31.1333 0.9596 0.0516 0.0047 0.2280 0.0200 0.0321 0.0008 0.26 268 209 208 17 204 5 204 5 n/a

41 170322_073.FIN2 378 3.8 30.3675 0.7101 0.0505 0.0019 0.2295 0.0086 0.0329 0.0004 0.20 218 87 209 7 209 3 209 3 n/a

42 170322_074.FIN2 103 2.4 30.1024 0.8337 0.0515 0.0038 0.2330 0.0160 0.0332 0.0007 0.14 263 169 213 14 211 4 211 4 n/a

44 170322_076.FIN2 165 2.4 30.9215 0.7649 0.0512 0.0024 0.2280 0.0110 0.0323 0.0005 0.21 250 108 207 9 205 3 205 3 n/a

45 170322_077.FIN2 237 2.6 30.6466 0.8735 0.0512 0.0025 0.2310 0.0120 0.0326 0.0007 0.36 250 112 210 10 207 4 207 4 n/a

46 170322_078.FIN2 351 2.8 30.1477 0.7544 0.0512 0.0023 0.2340 0.0110 0.0332 0.0005 0.18 250 103 213 9 210 3 210 3 n/a

47 170322_079.FIN2 383 3.8 30.3122 1.0107 0.0518 0.0031 0.2360 0.0140 0.0330 0.0009 0.25 277 137 215 12 209 6 209 6 n/a

48 170322_080.FIN2 818 3.4 31.0945 0.7155 0.0510 0.0014 0.2268 0.0065 0.0322 0.0004 0.36 241 63 207 5 204 3 204 3 n/a

49 170322_081.FIN2 311 2.8 28.6697 0.8220 0.0503 0.0031 0.2420 0.0150 0.0349 0.0008 0.24 209 143 219 12 221 5 221 5 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

50 170322_082.FIN2 242 3.0 30.1024 0.9968 0.0511 0.0028 0.2340 0.0130 0.0332 0.0008 0.15 245 126 212 10 211 5 211 5 n/a

52 170322_090.FIN2 178 3.1 28.8018 0.7466 0.0520 0.0028 0.2490 0.0130 0.0347 0.0006 0.18 285 123 225 11 220 4 220 4 n/a

53 170322_091.FIN2 256 2.4 29.3255 1.1180 0.0511 0.0039 0.2410 0.0200 0.0341 0.0011 0.40 245 176 218 16 216 7 216 7 n/a

54 170322_092.FIN2 139 3.6 27.9720 0.7824 0.0521 0.0030 0.2560 0.0140 0.0358 0.0007 0.14 290 132 230 12 226 4 226 4 n/a

55 170322_093.FIN2 167 3.9 31.1624 0.8837 0.0529 0.0033 0.2220 0.0140 0.0321 0.0007 0.23 325 142 203 12 204 4 204 4 n/a

56 170322_094.FIN2 635 2.4 31.2695 0.8800 0.0503 0.0017 0.2220 0.0081 0.0320 0.0007 0.39 209 78 203 7 203 4 203 4 n/a

57 170322_095.FIN2 141 1.9 31.0656 0.8010 0.0520 0.0027 0.2300 0.0120 0.0322 0.0006 0.13 285 119 209 10 204 3 204 3 n/a

58 170322_096.FIN2 131 2.7 29.9401 1.3446 0.0517 0.0051 0.2360 0.0220 0.0334 0.0013 0.02 272 226 214 18 212 8 212 8 n/a

60 170322_098.FIN2 152 2.8 28.5225 0.8135 0.0512 0.0036 0.2440 0.0170 0.0351 0.0008 0.21 250 162 223 15 222 5 222 5 n/a

61 170322_105.FIN2 253 3.7 30.4229 0.7867 0.0508 0.0024 0.2300 0.0100 0.0329 0.0006 0.07 232 109 209 8 209 4 209 4 n/a

62 170322_106.FIN2 335 2.3 31.2013 0.7496 0.0512 0.0017 0.2253 0.0079 0.0321 0.0005 0.41 250 76 206 7 203 3 203 3 n/a

63 170322_107.FIN2 592 5.8 29.6384 0.8609 0.0505 0.0016 0.2357 0.0085 0.0337 0.0007 0.49 218 73 215 7 214 5 214 5 n/a

64 170322_108.FIN2 230 1.6 30.8261 0.7412 0.0503 0.0022 0.2260 0.0100 0.0324 0.0005 0.08 209 101 207 8 206 3 206 3 n/a

65 170322_109.FIN2 144 2.8 30.0752 0.7779 0.0510 0.0027 0.2310 0.0110 0.0333 0.0006 0.07 241 122 211 10 211 4 211 4 n/a

66 170322_110.FIN2 131 3.0 29.9401 0.7888 0.0514 0.0040 0.2370 0.0180 0.0334 0.0006 0.26 259 179 214 14 212 4 212 4 n/a

67 170322_111.FIN2 214 1.9 30.3859 0.8217 0.0508 0.0024 0.2300 0.0100 0.0329 0.0006 0.14 232 109 210 9 209 4 209 4 n/a

68 170322_112.FIN2 210 2.3 29.9312 0.8780 0.0507 0.0031 0.2330 0.0140 0.0334 0.0007 0.02 227 141 212 11 212 5 212 5 n/a

69 170322_113.FIN2 213 2.2 30.4600 0.7608 0.0509 0.0020 0.2308 0.0094 0.0328 0.0005 0.20 236 91 210 8 208 3 208 3 n/a

72 170322_122.FIN2 216 2.8 28.5633 0.7506 0.0512 0.0021 0.2470 0.0110 0.0350 0.0006 0.35 250 94 224 9 222 4 222 4 n/a

73 170322_123.FIN2 75 2.6 13.4409 0.3432 0.0572 0.0031 0.5890 0.0340 0.0744 0.0013 0.26 499 119 465 21 464 8 464 8 n/a

75 170322_125.FIN2 159 3.5 28.3286 0.7624 0.0513 0.0027 0.2490 0.0130 0.0353 0.0007 0.12 254 121 224 10 224 4 224 4 n/a

76 170322_126.FIN2 125 3.3 29.7265 0.7953 0.0510 0.0031 0.2360 0.0140 0.0336 0.0006 0.05 241 140 214 12 213 4 213 4 n/a

77 170322_127.FIN2 254 4.0 29.6209 0.7546 0.0506 0.0019 0.2357 0.0091 0.0338 0.0006 0.29 223 87 214 8 214 3 214 3 n/a

78 170322_128.FIN2 169 2.7 30.2115 1.0040 0.0514 0.0041 0.2350 0.0180 0.0331 0.0009 0.23 259 183 213 15 210 6 210 6 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

79 170322_129.FIN2 117 2.7 30.6749 1.2232 0.0530 0.0040 0.2270 0.0180 0.0326 0.0011 0.30 329 171 207 15 207 7 207 7 n/a

80 170322_130.FIN2 230 2.9 29.5858 0.7003 0.0506 0.0018 0.2349 0.0086 0.0338 0.0005 0.23 223 82 214 7 214 3 214 3 n/a

81 170322_138.FIN2 170 2.9 29.4724 0.8686 0.0516 0.0042 0.2410 0.0190 0.0339 0.0008 0.26 268 187 219 16 215 5 215 5 n/a

82 170322_139.FIN2 123 3.1 30.2755 0.7608 0.0508 0.0023 0.2310 0.0110 0.0330 0.0005 0.17 232 105 210 9 210 3 210 3 n/a

83 170322_140.FIN2 290 3.6 29.7354 0.8046 0.0509 0.0032 0.2370 0.0160 0.0336 0.0006 0.38 236 145 215 13 213 4 213 4 n/a

84 170322_141.FIN2 145 2.9 29.3341 0.8605 0.0509 0.0036 0.2390 0.0170 0.0341 0.0008 0.22 236 163 216 14 216 5 216 5 n/a

85 170322_142.FIN2 104 2.4 30.1114 0.8614 0.0514 0.0036 0.2360 0.0160 0.0332 0.0007 0.04 259 161 214 13 211 4 211 4 n/a

87 170322_144.FIN2 148 1.9 31.0559 0.8487 0.0513 0.0028 0.2270 0.0130 0.0322 0.0006 0.16 254 126 207 11 204 4 204 4 n/a

89 170322_146.FIN2 174 2.4 30.4321 0.7779 0.0513 0.0022 0.2330 0.0100 0.0329 0.0006 0.26 254 99 212 8 208 4 208 4 n/a

90 170322_147.FIN2 182 2.2 29.9401 1.1653 0.0507 0.0043 0.2330 0.0200 0.0334 0.0011 0.22 227 196 211 16 212 7 212 7 n/a

91 170322_154.FIN2 220 2.3 30.5064 0.9027 0.0514 0.0032 0.2320 0.0140 0.0328 0.0007 0.16 259 143 211 12 208 5 208 5 n/a

92 170322_155.FIN2 172 2.4 18.2815 0.6684 0.0545 0.0037 0.4120 0.0310 0.0547 0.0016 0.30 392 152 349 22 343 10 343 10 n/a

94 170322_157.FIN2 198 3.3 29.0782 0.7948 0.0523 0.0027 0.2480 0.0130 0.0344 0.0007 0.22 299 118 224 11 218 4 218 4 n/a

95 170322_158.FIN2 108 2.7 27.9330 1.0924 0.0517 0.0050 0.2540 0.0240 0.0358 0.0012 0.03 272 222 228 19 227 7 227 7 n/a

96 170322_159.FIN2 245 1.9 30.4136 0.8602 0.0502 0.0029 0.2330 0.0140 0.0329 0.0007 0.26 204 134 212 12 209 4 209 4 n/a

99 170322_162.FIN2 240 2.8 27.3373 0.6651 0.0511 0.0021 0.2580 0.0100 0.0366 0.0005 0.20 245 95 232 8 232 3 232 3 n/a

100 170322_163.FIN2 360 3.3 29.6121 0.7190 0.0508 0.0018 0.2364 0.0085 0.0338 0.0005 0.26 232 82 215 7 214 3 214 3 n/a

101 170324_055.FIN2 219 2.5 29.0867 1.0152 0.0515 0.0021 0.2420 0.0100 0.0344 0.0006 0.27 263 94 219 8 218 4 218 4 n/a

102 170324_056.FIN2 330 2.0 31.6156 1.2994 0.0506 0.0024 0.2170 0.0110 0.0316 0.0008 0.34 223 110 199 9 201 5 201 5 n/a

103 170324_057.FIN2 117 3.5 18.4843 0.6833 0.0547 0.0028 0.3990 0.0200 0.0541 0.0011 0.32 400 115 339 14 340 7 340 7 n/a

104 170324_058.FIN2 192 2.5 29.6912 1.0579 0.0518 0.0026 0.2360 0.0110 0.0337 0.0006 0.04 277 115 214 9 214 4 214 4 n/a

105 170324_059.FIN2 267 2.3 29.7708 1.0636 0.0514 0.0029 0.2350 0.0140 0.0336 0.0006 0.32 259 130 214 12 213 4 213 4 n/a

106 170324_060.FIN2 232 3.0 29.0192 1.0947 0.0518 0.0022 0.2410 0.0100 0.0345 0.0007 0.31 277 97 219 8 218 4 218 4 n/a

107 170324_061.FIN2 290 1.9 29.5421 0.9600 0.0510 0.0014 0.2367 0.0065 0.0339 0.0005 0.25 241 63 215 5 215 3 215 3 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

108 170324_062.FIN2 179 2.8 30.9789 1.2476 0.0513 0.0027 0.2250 0.0120 0.0323 0.0008 0.23 254 121 205 10 205 5 205 5 n/a

109 170324_063.FIN2 382 1.6 32.2373 1.4549 0.0510 0.0034 0.2160 0.0170 0.0310 0.0010 0.58 241 154 198 14 197 6 197 6 n/a

110 170324_064.FIN2 269 2.0 29.3255 1.2900 0.0522 0.0053 0.2420 0.0230 0.0341 0.0010 0.26 294 232 219 19 216 7 216 7 n/a

Rejected Analysis
7 170322_015.FIN2 303 6.7 28.9268 0.7112 0.0553 0.0025 0.2640 0.0120 0.0346 0.0005 0.02 424 101 237 9 219 3 219 3 n/a

17 170322_031.FIN2 289 3.3 20.3666 0.8296 0.0534 0.0046 0.3620 0.0320 0.0491 0.0018 0.25 346 195 312 23 309 11 309 11 n/a

28 170322_048.FIN2 295 2.4 31.4564 0.8015 0.0521 0.0022 0.2277 0.0097 0.0318 0.0005 0.29 290 96 208 8 202 3 202 3 n/a

29 170322_049.FIN2 286 2.3 32.1647 0.9001 0.0514 0.0026 0.2210 0.0120 0.0311 0.0006 0.25 259 116 202 10 197 4 197 4 n/a

36 170322_062.FIN2 203 1.9 19.4175 0.8672 0.0539 0.0062 0.3810 0.0420 0.0515 0.0021 0.26 367 259 326 31 323 13 323 13 n/a

38 170322_064.FIN2 70 2.8 22.5225 0.7609 0.2020 0.0110 1.2440 0.0760 0.0444 0.0013 0.35 2842 89 813 34 280 8 280 8 n/a

43 170322_075.FIN2 471 2.0 31.6857 0.8233 0.0507 0.0019 0.2222 0.0088 0.0316 0.0006 0.26 227 87 203 7 200 3 200 3 n/a

51 170322_089.FIN2 313 1.4 28.7522 0.8019 0.0728 0.0047 0.3490 0.0230 0.0348 0.0007 0.20 1008 131 303 17 220 4 220 4 n/a

59 170322_097.FIN2 435 2.0 13.7741 0.4174 0.0561 0.0024 0.5630 0.0260 0.0726 0.0016 0.41 456 95 452 17 452 10 452 10 n/a

70 170322_114.FIN2 171 2.4 29.7885 0.8430 0.0567 0.0033 0.2620 0.0150 0.0336 0.0007 0.11 480 129 235 12 213 4 213 4 n/a

71 170322_121.FIN2 331 2.9 30.6373 1.0325 0.0711 0.0046 0.3190 0.0190 0.0326 0.0009 0.03 960 132 280 15 207 6 207 6 n/a

74 170322_124.FIN2 130 2.6 28.1136 0.6797 0.0515 0.0023 0.2520 0.0110 0.0356 0.0005 0.15 263 103 227 9 225 3 225 3 n/a

86 170322_143.FIN2 159 3.1 30.6749 1.1291 0.0542 0.0050 0.2320 0.0200 0.0326 0.0011 0.05 379 207 211 16 207 7 207 7 n/a

88 170322_145.FIN2 300 2.3 31.2500 1.1719 0.0500 0.0040 0.2200 0.0180 0.0320 0.0010 0.27 195 186 202 15 203 7 203 7 n/a

93 170322_156.FIN2 194 2.1 30.2755 0.9166 0.0517 0.0040 0.2360 0.0190 0.0330 0.0008 0.20 272 177 214 16 210 5 210 5 n/a

97 170322_160.FIN2 126 2.2 29.0107 0.8416 0.0515 0.0040 0.2430 0.0190 0.0345 0.0008 0.19 263 178 219 15 218 5 218 5 n/a

98 170322_161.FIN2 210 1.5 3.9841 0.2381 0.0921 0.0044 3.1900 0.2200 0.2510 0.0140 0.73 1469 91 1451 53 1444 72 1469 91 98
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Richthofen formation - Sample 16-LVD-022, Lake Laberge (Zone 08V 493602E 6778206N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

1 170124_011.FIN2 82 1.9 30.9024 0.9550 0.0520 0.0028 0.2300 0.0130 0.0324 0.0006 0.27 285 123 210 11 205 4 205 4 n/a

2 170124_012.FIN2 151 1.7 30.7503 0.8321 0.0510 0.0013 0.2276 0.0059 0.0325 0.0004 0.18 241 59 208 5 206 2 206 2 n/a

4 170124_014.FIN2 219 2.5 31.8776 0.8536 0.0509 0.0013 0.2183 0.0054 0.0314 0.0003 0.16 236 59 200 5 199 2 199 2 n/a

5 170124_015.FIN2 391 1.9 31.1430 1.0669 0.0496 0.0013 0.2187 0.0068 0.0321 0.0007 0.59 176 61 201 6 204 5 204 5 n/a

6 170124_016.FIN2 270 2.3 31.4862 0.9914 0.0505 0.0019 0.2204 0.0082 0.0318 0.0007 0.16 218 87 202 7 202 4 202 4 n/a

7 170124_017.FIN2 259 2.3 32.6584 0.9492 0.0505 0.0013 0.2120 0.0055 0.0306 0.0005 0.25 218 60 195 5 194 3 194 3 n/a

8 170124_018.FIN2 161 2.3 30.0030 0.9002 0.0511 0.0019 0.2328 0.0084 0.0333 0.0006 0.23 245 86 212 7 211 4 211 4 n/a

9 170124_019.FIN2 124 3.4 31.8167 0.9414 0.0494 0.0019 0.2147 0.0092 0.0314 0.0005 0.36 167 90 197 8 200 3 200 3 n/a

10 170124_020.FIN2 181 2.7 29.9491 0.8969 0.0508 0.0025 0.2330 0.0120 0.0334 0.0006 0.21 232 114 212 10 212 4 212 4 n/a

11 170124_021.FIN2 168 1.8 30.9406 0.9095 0.0502 0.0016 0.2240 0.0080 0.0323 0.0005 0.36 204 74 206 7 205 3 205 3 n/a

12 170124_022.FIN2 141 2.2 32.2373 0.9561 0.0505 0.0018 0.2132 0.0089 0.0310 0.0005 0.37 218 83 197 7 197 3 197 3 n/a

13 170124_029.FIN2 158 2.1 31.0174 0.8755 0.0507 0.0015 0.2240 0.0066 0.0322 0.0004 0.26 227 68 205 6 205 3 205 3 n/a

14 170124_030.FIN2 260 1.9 30.5157 0.9312 0.0507 0.0018 0.2278 0.0083 0.0328 0.0007 0.34 227 82 208 7 208 4 208 4 n/a

15 170124_031.FIN2 152 2.6 29.8508 0.8465 0.0508 0.0016 0.2336 0.0075 0.0335 0.0005 0.24 232 73 213 6 212 3 212 3 n/a

16 170124_032.FIN2 67 1.2 18.8608 0.5692 0.0532 0.0021 0.3880 0.0160 0.0530 0.0009 0.21 337 89 333 11 333 5 333 5 n/a

17 170124_033.FIN2 125 3.4 30.3306 0.9107 0.0508 0.0022 0.2300 0.0100 0.0330 0.0006 0.30 232 100 210 9 209 4 209 4 n/a

19 170124_035.FIN2 119 1.3 18.5117 0.5826 0.0541 0.0018 0.4040 0.0170 0.0540 0.0010 0.51 375 75 344 12 339 6 339 6 n/a

20 170124_036.FIN2 176 2.2 30.3122 0.9188 0.0511 0.0018 0.2311 0.0086 0.0330 0.0006 0.30 245 81 211 7 209 4 209 4 n/a

202



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

23 170124_039.FIN2 178 2.1 31.5060 0.8636 0.0504 0.0014 0.2205 0.0062 0.0317 0.0004 0.25 213 64 202 5 201 2 201 2 n/a

24 170124_040.FIN2 131 1.9 31.8066 0.9813 0.0505 0.0021 0.2180 0.0099 0.0314 0.0006 0.31 218 96 200 8 200 4 200 4 n/a

25 170124_047.FIN2 93 2.5 30.8072 0.9491 0.0508 0.0027 0.2260 0.0120 0.0325 0.0006 0.14 232 123 206 10 206 4 206 4 n/a

26 170124_048.FIN2 120 2.7 31.2402 0.8784 0.0510 0.0020 0.2249 0.0092 0.0320 0.0004 0.30 241 90 205 8 203 3 203 3 n/a

27 170124_049.FIN2 312 2.3 31.7158 0.9958 0.0507 0.0019 0.2196 0.0075 0.0315 0.0006 0.13 227 87 201 6 200 4 200 4 n/a

28 170124_050.FIN2 116 2.7 30.3767 0.8766 0.0506 0.0017 0.2285 0.0078 0.0329 0.0005 0.17 223 78 209 7 209 3 209 3 n/a

29 170124_051.FIN2 175 2.3 30.7220 0.8683 0.0511 0.0020 0.2292 0.0092 0.0326 0.0004 0.24 245 90 209 8 207 3 207 3 n/a

30 170124_052.FIN2 405 2.3 31.5358 0.9448 0.0510 0.0015 0.2217 0.0063 0.0317 0.0005 0.35 241 68 203 5 201 3 201 3 n/a

31 170124_053.FIN2 151 2.6 30.6373 0.8354 0.0501 0.0012 0.2263 0.0059 0.0326 0.0004 0.24 200 56 207 5 207 2 207 2 n/a

32 170124_054.FIN2 132 2.1 22.9885 0.7927 0.0522 0.0032 0.3110 0.0180 0.0435 0.0010 0.18 294 140 275 14 274 6 274 6 n/a

34 170124_056.FIN2 135 2.1 31.0078 0.9615 0.0514 0.0023 0.2253 0.0092 0.0323 0.0007 0.02 259 103 206 8 205 4 205 4 n/a

35 170124_057.FIN2 100 2.3 30.6560 0.9398 0.0512 0.0022 0.2290 0.0100 0.0326 0.0006 0.22 250 99 209 8 207 4 207 4 n/a

36 170124_058.FIN2 254 1.6 31.2305 0.8876 0.0501 0.0014 0.2205 0.0059 0.0320 0.0005 0.26 200 65 203 5 203 3 203 3 n/a

37 170124_065.FIN2 238 1.9 31.5956 0.8585 0.0503 0.0011 0.2195 0.0051 0.0317 0.0004 0.32 209 51 201 4 201 2 201 2 n/a

38 170124_066.FIN2 555 3.5 31.4070 0.8582 0.0505 0.0009 0.2224 0.0043 0.0318 0.0004 0.34 217 43 204 4 202 2 202 2 n/a

39 170124_067.FIN2 427 1.6 31.0752 0.9657 0.0504 0.0015 0.2236 0.0073 0.0322 0.0007 0.44 213 69 205 6 204 4 204 4 n/a

40 170124_068.FIN2 236 2.2 30.0391 0.8392 0.0506 0.0013 0.2318 0.0065 0.0333 0.0004 0.35 223 59 211 5 211 3 211 3 n/a

41 170124_069.FIN2 236 2.5 30.4785 0.8360 0.0505 0.0011 0.2282 0.0049 0.0328 0.0004 0.25 218 50 208 4 208 2 208 2 n/a

42 170124_070.FIN2 314 2.2 31.1139 0.9294 0.0497 0.0015 0.2230 0.0073 0.0321 0.0005 0.26 181 70 204 6 204 3 204 3 n/a

43 170124_071.FIN2 241 2.5 31.1527 1.0675 0.0506 0.0028 0.2240 0.0120 0.0321 0.0008 0.22 223 128 204 10 204 5 204 5 n/a

44 170124_072.FIN2 241 1.8 30.9693 0.8440 0.0503 0.0013 0.2234 0.0057 0.0323 0.0004 0.21 209 60 205 5 205 2 205 2 n/a

45 170124_073.FIN2 255 2.5 31.3972 1.0844 0.0509 0.0027 0.2240 0.0120 0.0319 0.0008 0.20 236 122 205 10 202 5 202 5 n/a

46 170124_074.FIN2 161 2.4 31.8979 0.9157 0.0504 0.0018 0.2177 0.0079 0.0314 0.0005 0.15 213 83 199 7 199 3 199 3 n/a

47 170124_075.FIN2 158 1.7 30.3398 1.0126 0.0509 0.0029 0.2310 0.0120 0.0330 0.0007 0.25 236 131 211 10 209 5 209 5 n/a

203



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

48 170124_076.FIN2 158 2.1 31.7058 0.9047 0.0506 0.0016 0.2209 0.0071 0.0315 0.0005 0.32 223 73 202 6 200 3 200 3 n/a

49 170124_083.FIN2 304 2.4 29.8329 0.8722 0.0504 0.0016 0.2336 0.0074 0.0335 0.0005 0.26 213 74 213 6 213 3 213 3 n/a

50 170124_084.FIN2 318 2.1 30.9119 0.8695 0.0501 0.0014 0.2255 0.0066 0.0324 0.0004 0.27 200 65 206 5 205 3 205 3 n/a

51 170124_085.FIN2 535 2.5 30.9789 0.8349 0.0503 0.0010 0.2243 0.0045 0.0323 0.0003 0.35 207 44 205 4 205 2 205 2 n/a

52 170124_086.FIN2 283 2.2 31.1236 1.0655 0.0505 0.0022 0.2237 0.0090 0.0321 0.0007 0.15 218 101 205 8 204 5 204 5 n/a

53 170124_087.FIN2 262 2.2 32.8192 0.9694 0.0506 0.0018 0.2146 0.0074 0.0305 0.0005 0.24 223 82 197 6 194 3 194 3 n/a

54 170124_088.FIN2 297 2.0 31.6556 0.9520 0.0505 0.0015 0.2206 0.0067 0.0316 0.0005 0.30 218 69 202 6 201 3 201 3 n/a

55 170124_089.FIN2 128 1.3 31.2305 0.9461 0.0502 0.0023 0.2218 0.0099 0.0320 0.0006 0.16 204 106 204 8 203 4 203 4 n/a

56 170124_090.FIN2 164 2.6 31.3873 0.8472 0.0507 0.0011 0.2231 0.0047 0.0319 0.0004 0.21 227 50 204 4 202 2 202 2 n/a

57 170124_091.FIN2 582 3.5 31.1624 0.9031 0.0501 0.0011 0.2234 0.0058 0.0321 0.0005 0.53 200 51 205 5 204 3 204 3 n/a

58 170124_092.FIN2 159 2.9 30.9119 0.8504 0.0506 0.0014 0.2273 0.0065 0.0324 0.0004 0.26 223 64 207 5 205 3 205 3 n/a

59 170124_093.FIN2 119 2.9 31.5956 0.9583 0.0508 0.0022 0.2212 0.0096 0.0317 0.0006 0.24 232 100 202 8 201 4 201 4 n/a

60 170124_100.FIN2 168 1.9 30.0300 0.8928 0.0505 0.0018 0.2324 0.0081 0.0333 0.0006 0.13 218 83 212 7 211 3 211 3 n/a

63 170124_103.FIN2 417 3.7 30.7977 0.9485 0.0503 0.0015 0.2262 0.0071 0.0325 0.0006 0.45 209 69 207 6 206 4 206 4 n/a

64 170124_104.FIN2 507 3.0 31.0656 0.8686 0.0501 0.0012 0.2234 0.0061 0.0322 0.0004 0.43 200 56 204 5 204 3 204 3 n/a

65 170124_105.FIN2 178 2.9 30.6279 0.9381 0.0504 0.0023 0.2270 0.0100 0.0327 0.0007 0.17 213 106 207 8 207 4 207 4 n/a

66 170124_106.FIN2 159 2.7 31.8471 0.9737 0.0502 0.0017 0.2185 0.0075 0.0314 0.0006 0.18 204 79 200 6 199 4 199 4 n/a

68 170124_108.FIN2 107 3.0 30.7977 0.8821 0.0508 0.0018 0.2278 0.0080 0.0325 0.0005 0.23 232 82 208 7 206 3 206 3 n/a

71 170124_111.FIN2 125 2.3 30.9885 0.8643 0.0509 0.0015 0.2268 0.0067 0.0323 0.0004 0.24 236 68 207 6 205 3 205 3 n/a

72 170124_118.FIN2 132 2.1 30.2389 0.9144 0.0509 0.0028 0.2310 0.0120 0.0331 0.0006 0.11 236 127 211 10 210 4 210 4 n/a

73 170124_119.FIN2 588 2.7 31.0849 0.8890 0.0508 0.0009 0.2248 0.0044 0.0322 0.0005 0.47 233 41 206 4 204 3 204 3 n/a

75 170124_121.FIN2 186 1.9 30.8642 0.8478 0.0503 0.0012 0.2244 0.0056 0.0324 0.0004 0.27 209 55 206 5 206 2 206 2 n/a

76 170124_122.FIN2 324 2.1 32.0205 0.8818 0.0502 0.0012 0.2157 0.0053 0.0312 0.0004 0.29 204 55 199 5 198 2 198 2 n/a

77 170124_123.FIN2 160 1.9 30.9502 0.8717 0.0508 0.0014 0.2249 0.0064 0.0323 0.0004 0.27 232 64 205 5 205 3 205 3 n/a

204



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

78 170124_124.FIN2 237 1.8 31.2402 0.8491 0.0507 0.0011 0.2233 0.0049 0.0320 0.0004 0.29 227 50 204 4 203 2 203 2 n/a

79 170124_125.FIN2 151 1.9 30.4507 1.0200 0.0510 0.0025 0.2320 0.0130 0.0328 0.0007 0.46 241 113 211 11 208 5 208 5 n/a

80 170124_126.FIN2 298 1.7 30.1750 0.8559 0.0507 0.0018 0.2312 0.0077 0.0331 0.0005 0.10 227 82 211 6 210 3 210 3 n/a

82 170124_128.FIN2 345 2.9 30.5624 0.8780 0.0506 0.0012 0.2271 0.0055 0.0327 0.0005 0.34 223 55 208 5 208 3 208 3 n/a

83 170124_129.FIN2 328 1.9 29.5508 0.8471 0.0495 0.0014 0.2305 0.0068 0.0338 0.0005 0.38 172 66 210 6 215 3 215 3 n/a

84 170124_136.FIN2 159 2.4 30.7692 0.8331 0.0504 0.0012 0.2254 0.0056 0.0325 0.0003 0.32 213 55 206 5 206 2 206 2 n/a

85 170124_137.FIN2 172 2.7 31.1721 0.9717 0.0498 0.0015 0.2229 0.0083 0.0321 0.0006 0.51 186 70 204 7 204 4 204 4 n/a

86 170124_138.FIN2 202 1.8 31.0752 0.8498 0.0507 0.0013 0.2247 0.0058 0.0322 0.0004 0.28 227 59 205 5 204 2 204 2 n/a

88 170124_140.FIN2 107 2.1 30.4044 0.8874 0.0498 0.0020 0.2251 0.0094 0.0329 0.0005 0.28 186 94 206 8 209 3 209 3 n/a

89 170124_141.FIN2 164 1.9 30.9981 0.9609 0.0511 0.0028 0.2260 0.0130 0.0323 0.0006 0.27 245 126 207 10 205 4 205 4 n/a

90 170124_142.FIN2 78 3.0 29.2312 1.0254 0.0506 0.0030 0.2400 0.0140 0.0342 0.0009 0.12 223 137 217 12 217 5 217 5 n/a

91 170124_143.FIN2 230 2.7 29.5159 0.8538 0.0508 0.0014 0.2364 0.0067 0.0339 0.0005 0.31 232 64 215 6 215 3 215 3 n/a

92 170124_144.FIN2 167 2.1 30.5530 0.8681 0.0506 0.0016 0.2268 0.0075 0.0327 0.0005 0.39 223 73 208 6 208 3 208 3 n/a

93 170124_145.FIN2 232 2.3 30.3675 0.8392 0.0511 0.0012 0.2296 0.0052 0.0329 0.0004 0.18 245 54 210 4 209 3 209 3 n/a

94 170124_146.FIN2 144 2.0 30.5344 0.9323 0.0509 0.0020 0.2282 0.0085 0.0328 0.0006 0.13 236 91 208 7 208 4 208 4 n/a

95 170124_147.FIN2 234 2.0 30.7787 0.9284 0.0507 0.0015 0.2257 0.0066 0.0325 0.0006 0.27 227 68 206 6 206 4 206 4 n/a

96 170124_154.FIN2 85 2.4 30.7220 1.0382 0.0505 0.0023 0.2270 0.0110 0.0326 0.0008 0.27 218 105 207 9 206 5 206 5 n/a

97 170124_155.FIN2 93 2.5 30.1114 0.8251 0.0510 0.0016 0.2324 0.0074 0.0332 0.0004 0.15 241 72 211 6 211 2 211 2 n/a

98 170124_156.FIN2 140 2.7 30.8452 0.8848 0.0506 0.0017 0.2262 0.0076 0.0324 0.0005 0.16 223 78 207 6 206 3 206 3 n/a

99 170124_157.FIN2 149 2.6 30.0571 0.8763 0.0507 0.0016 0.2317 0.0080 0.0333 0.0005 0.35 227 73 211 7 211 3 211 3 n/a

100 170124_158.FIN2 166 2.2 30.8261 0.8267 0.0507 0.0012 0.2255 0.0052 0.0324 0.0003 0.15 227 55 206 4 206 2 206 2 n/a

101 170124_159.FIN2 122 1.9 30.5810 0.9352 0.0505 0.0023 0.2261 0.0099 0.0327 0.0006 0.10 218 105 207 9 207 4 207 4 n/a

102 170124_160.FIN2 130 2.8 30.2206 1.0046 0.0511 0.0027 0.2310 0.0120 0.0331 0.0008 0.12 245 122 210 10 210 5 210 5 n/a

103 170124_161.FIN2 233 2.0 31.9898 1.0233 0.0510 0.0022 0.2188 0.0098 0.0313 0.0006 0.28 241 99 200 8 198 4 198 4 n/a

205



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

104 170124_162.FIN2 143 2.2 30.4136 0.8787 0.0511 0.0016 0.2303 0.0076 0.0329 0.0005 0.30 245 72 210 6 209 3 209 3 n/a

105 170124_163.FIN2 191 2.2 29.9760 0.8536 0.0510 0.0014 0.2326 0.0060 0.0334 0.0005 0.28 241 63 213 5 212 3 212 3 n/a

106 170124_164.FIN2 140 2.0 30.9215 0.8796 0.0508 0.0017 0.2249 0.0077 0.0323 0.0005 0.25 232 77 206 7 205 3 205 3 n/a

107 170124_165.FIN2 166 2.5 29.7265 0.9720 0.0512 0.0021 0.2360 0.0097 0.0336 0.0007 0.25 250 94 215 8 213 5 213 5 n/a

108 170124_166.FIN2 129 2.7 30.5344 1.0256 0.0507 0.0023 0.2277 0.0099 0.0328 0.0007 0.19 227 105 208 8 208 5 208 5 n/a

109 170124_167.FIN2 160 2.6 31.1333 0.8627 0.0509 0.0014 0.2244 0.0062 0.0321 0.0004 0.23 236 63 205 5 204 2 204 2 n/a

110 170124_168.FIN2 296 1.7 31.4762 0.8818 0.0498 0.0011 0.2175 0.0051 0.0318 0.0004 0.44 186 51 200 4 202 3 202 3 n/a

Rejected Analysis

3 170124_013.FIN2 72 2.3 31.2013 0.8762 0.0478 0.0019 0.2105 0.0082 0.0321 0.0004 0.11 89 94 193 7 203 3 203 3 n/a

18 170124_034.FIN2 173 2.6 28.6780 0.9047 0.0509 0.0011 0.2416 0.0065 0.0349 0.0006 0.54 236 50 219 5 221 4 221 4 n/a

21 170124_037.FIN2 139 2.1 22.2618 0.7434 0.0510 0.0011 0.3123 0.0091 0.0449 0.0009 0.61 241 50 274 7 283 6 283 6 n/a

22 170124_038.FIN2 263 1.5 31.8573 0.8728 0.0517 0.0011 0.2228 0.0049 0.0314 0.0004 0.36 272 49 204 4 199 2 199 2 n/a

33 170124_055.FIN2 209 2.1 30.6091 0.9369 0.0536 0.0015 0.2392 0.0069 0.0327 0.0006 0.40 354 63 218 6 207 4 207 4 n/a

61 170124_101.FIN2 122 2.5 30.5717 0.8972 0.0463 0.0020 0.2110 0.0100 0.0327 0.0005 0.37 13 104 194 9 208 3 208 3 n/a

62 170124_102.FIN2 190 2.2 28.8268 0.8061 0.0500 0.0014 0.2398 0.0067 0.0347 0.0005 0.25 195 65 218 6 220 3 220 3 n/a

67 170124_107.FIN2 326 3.1 27.5103 0.8325 0.0525 0.0013 0.2636 0.0071 0.0364 0.0006 0.40 307 56 237 6 230 4 230 4 n/a

69 170124_109.FIN2 161 1.9 31.4367 0.9191 0.0491 0.0020 0.2161 0.0092 0.0318 0.0005 0.33 153 95 198 8 202 3 202 3 n/a

70 170124_110.FIN2 263 2.1 31.2598 0.9479 0.0495 0.0017 0.2191 0.0080 0.0320 0.0006 0.31 172 80 201 7 203 4 203 4 n/a

74 170124_120.FIN2 130 2.5 30.3306 0.8647 0.0559 0.0019 0.2544 0.0095 0.0330 0.0005 0.40 448 76 229 8 209 3 209 3 n/a

81 170124_127.FIN2 176 1.9 30.4785 0.8453 0.0489 0.0011 0.2207 0.0053 0.0328 0.0004 0.33 143 53 202 4 208 3 208 3 n/a

87 170124_139.FIN2 196 2.5 30.4971 0.8836 0.0487 0.0017 0.2192 0.0078 0.0328 0.0005 0.30 133 82 201 7 208 3 208 3 n/a

206



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Richthofen formation - Sample 16-LVD-023, Lake Laberge (Zone 08V 495522E 6774110N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

2 180129_011.FIN2 526 3.1 17.2652 1.1625 0.0549 0.0010 0.4254 0.0085 0.0579 0.0009 0.47 408 41 359 6 363 6 363 6 n/a

3 180129_012.FIN2 475 3.0 34.4471 2.2545 0.0521 0.0017 0.2029 0.0067 0.0290 0.0004 0.41 290 75 187 6 185 2 185 2 n/a

4 180129_013.FIN2 381 2.7 32.6264 2.2354 0.0530 0.0029 0.2160 0.0110 0.0307 0.0006 0.41 329 124 198 9 195 4 195 4 n/a

6 180129_015.FIN2 260 2.7 34.1297 2.5626 0.0519 0.0047 0.2010 0.0150 0.0293 0.0012 0.12 281 207 185 13 186 8 186 8 n/a

7 180129_016.FIN2 274 1.5 16.0514 1.1336 0.0562 0.0027 0.4700 0.0250 0.0623 0.0017 0.45 460 107 390 17 390 10 390 10 n/a

8 180129_017.FIN2 615 1.8 2.2153 0.1472 0.2004 0.0028 12.1600 0.2400 0.4514 0.0068 0.76 2829 23 2616 19 2401 30 2829 23 85

10 180129_019.FIN2 448 2.5 30.9119 2.1022 0.0524 0.0020 0.2263 0.0084 0.0324 0.0007 0.23 303 87 207 7 205 4 205 4 n/a

11 180129_020.FIN2 270 2.0 17.5902 1.1758 0.0559 0.0019 0.4230 0.0160 0.0569 0.0010 0.45 448 76 357 11 356 6 356 6 n/a

12 180129_021.FIN2 90 2.2 23.4577 1.5958 0.0544 0.0032 0.3090 0.0190 0.0426 0.0010 0.32 388 132 273 15 269 6 269 6 n/a

13 180129_022.FIN2 430 2.0 25.9740 1.8890 0.0535 0.0028 0.2770 0.0170 0.0385 0.0012 0.23 350 118 248 13 244 8 244 8 n/a

14 180129_029.FIN2 316 3.1 31.4169 2.0727 0.0504 0.0012 0.2199 0.0055 0.0318 0.0003 0.32 213 55 201 5 202 2 202 2 n/a

15 180129_030.FIN2 193 3.0 34.0020 2.3123 0.0513 0.0029 0.2070 0.0110 0.0294 0.0006 0.13 254 130 190 9 187 4 187 4 n/a

16 180129_031.FIN2 722 4.9 23.4192 1.6454 0.0539 0.0036 0.3180 0.0240 0.0427 0.0012 0.49 367 151 280 18 270 8 270 8 n/a

17 180129_032.FIN2 215 3.5 30.0120 2.0717 0.0509 0.0028 0.2350 0.0130 0.0333 0.0007 0.24 236 127 213 11 211 4 211 4 n/a

18 180129_033.FIN2 806 2.3 30.9598 2.2046 0.0508 0.0016 0.2250 0.0120 0.0323 0.0010 0.66 232 73 206 10 205 7 205 7 n/a

19 180129_034.FIN2 76 1.0 2.2222 0.1531 0.1705 0.0026 10.6600 0.2400 0.4500 0.0100 0.77 2563 26 2495 20 2395 45 2563 26 93

21 180129_036.FIN2 638 2.6 32.1958 2.2804 0.0508 0.0045 0.2190 0.0170 0.0311 0.0009 0.41 232 205 201 14 197 5 197 5 n/a

22 180129_037.FIN2 398 3.3 32.2269 2.2849 0.0505 0.0025 0.2190 0.0110 0.0310 0.0009 0.32 218 115 200 9 197 6 197 6 n/a

207



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

23 180129_038.FIN2 334 59.3 26.3158 1.8698 0.0508 0.0023 0.2690 0.0130 0.0380 0.0010 0.55 232 105 241 10 240 6 240 6 n/a

24 180129_039.FIN2 274 1.5 3.7566 0.2681 0.0923 0.0025 3.4430 0.0920 0.2662 0.0071 0.46 1474 51 1513 21 1521 36 1474 51 103

25 180129_040.FIN2 506 2.5 33.5571 2.4774 0.0504 0.0034 0.2110 0.0150 0.0298 0.0010 0.30 213 156 194 12 190 6 190 6 n/a

Rejected Analysis
1 180125_059.FIN2 1 5.8 ######## 11859.9200 -5.1000 6.6000 -0.0124 0.0018 0.0000 0.0000 0.01 ##### ##### -13 2 0 0 0 0 n/a

5 180129_014.FIN2 536 3.0 30.2115 2.5557 0.0586 0.0034 0.2630 0.0210 0.0331 0.0019 0.61 552 127 237 17 210 12 210 12 n/a

9 180129_018.FIN2 356 2.5 19.9601 1.3546 0.0551 0.0022 0.3680 0.0130 0.0501 0.0011 0.09 416 89 318 10 315 7 315 7 n/a

20 180129_035.FIN2 477 3.4 24.3309 2.0720 0.0687 0.0050 0.4000 0.0360 0.0411 0.0022 0.77 890 150 348 30 260 14 260 14 n/a

26 180129_047.FIN2 136 2.5 31.8471 2.3328 0.0581 0.0052 0.2610 0.0280 0.0314 0.0010 0.56 534 196 234 22 200 6 200 6 n/a

27 180129_048.FIN2 355 1.7 18.6220 1.3871 0.0530 0.0032 0.3950 0.0230 0.0537 0.0019 0.47 329 137 337 16 337 11 337 11 n/a

28 180129_049.FIN2 462 3.8 36.8460 2.5795 0.0547 0.0036 0.2110 0.0140 0.0271 0.0006 0.22 400 147 194 12 173 4 173 4 n/a

29 180129_050.FIN2 393 2.8 32.3625 2.5136 0.0490 0.0039 0.2160 0.0220 0.0309 0.0013 0.56 148 187 198 18 196 8 196 8 n/a

30 180129_051.FIN2 94 3.2 28.8184 2.2424 0.0502 0.0049 0.2440 0.0170 0.0347 0.0014 0.11 204 226 221 14 220 9 220 9 n/a

31 180129_052.FIN2 305 2.2 14.9254 1.0916 0.0632 0.0038 0.6020 0.0390 0.0670 0.0022 0.41 715 128 477 24 418 13 418 13 n/a

32 180129_053.FIN2 299 2.6 30.6749 2.4465 0.0557 0.0026 0.2550 0.0130 0.0326 0.0015 0.47 440 104 230 11 207 10 207 10 n/a

33 180129_054.FIN2 597 1.9 20.3666 1.4103 0.0540 0.0015 0.3780 0.0160 0.0491 0.0012 0.71 371 63 325 11 309 7 309 7 n/a

34 180129_055.FIN2 292 3.2 26.5252 2.3922 0.0514 0.0027 0.2750 0.0200 0.0377 0.0023 0.67 259 121 246 16 238 14 238 14 n/a

35 180129_056.FIN2 1011 1.4 17.0940 1.4318 0.0534 0.0017 0.4520 0.0240 0.0585 0.0030 0.83 346 72 378 17 366 19 366 19 n/a

36 180129_057.FIN2 291 2.5 30.3951 2.4020 0.0498 0.0025 0.2330 0.0150 0.0329 0.0014 0.56 186 117 211 12 208 9 208 9 n/a

37 180129_058.FIN2 358 3.2 34.8432 2.9137 0.0484 0.0030 0.2020 0.0180 0.0287 0.0016 0.40 119 146 186 15 182 10 182 10 n/a

38 180129_065.FIN2 449 2.4 25.9067 1.9464 0.0517 0.0029 0.2780 0.0180 0.0386 0.0015 0.51 272 129 248 14 244 9 244 9 n/a

39 180129_066.FIN2 271 2.3 25.7998 1.7972 0.0518 0.0022 0.2810 0.0130 0.0388 0.0009 0.33 277 97 251 10 245 6 245 6 n/a

40 180129_067.FIN2 362 2.5 33.8753 2.2951 0.0518 0.0027 0.2110 0.0110 0.0295 0.0005 0.36 277 119 194 10 188 3 188 3 n/a

41 180129_068.FIN2 1870 3.0 21.1060 1.4255 0.0531 0.0014 0.3444 0.0084 0.0474 0.0007 0.38 333 60 300 6 298 5 298 5 n/a

208



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

42 180129_069.FIN2 391 2.4 3.8110 0.2614 0.0949 0.0013 3.4170 0.0650 0.2624 0.0052 0.73 1526 26 1506 15 1501 27 1526 26 98

43 180129_070.FIN2 409 2.9 30.5157 2.0487 0.0516 0.0015 0.2312 0.0077 0.0328 0.0006 0.44 268 67 211 6 208 4 208 4 n/a

44 180129_071.FIN2 463 1.4 22.3714 1.9519 0.0538 0.0040 0.3270 0.0280 0.0447 0.0026 0.54 363 168 287 21 282 16 282 16 n/a

45 180129_072.FIN2 477 3.2 30.6091 2.0612 0.0518 0.0016 0.2296 0.0076 0.0327 0.0005 0.42 277 71 209 6 207 3 207 3 n/a

46 180129_073.FIN2 329 2.2 14.3678 1.0735 0.0569 0.0024 0.5360 0.0230 0.0696 0.0025 0.37 488 93 435 15 434 15 434 15 n/a

47 180129_074.FIN2 750 2.8 20.0000 1.3600 0.0548 0.0015 0.3700 0.0120 0.0500 0.0011 0.68 404 61 319 9 315 7 315 7 n/a

48 180129_075.FIN2 209 4.0 33.3333 2.5556 0.0527 0.0034 0.2130 0.0160 0.0300 0.0013 0.49 316 147 195 14 190 8 190 8 n/a

49 180129_076.FIN2 466 2.8 11.6009 0.7940 0.0601 0.0013 0.6990 0.0200 0.0862 0.0020 0.65 607 47 537 12 533 12 533 12 n/a

50 180129_083.FIN2 976 2.8 36.4299 2.5216 0.0516 0.0028 0.1920 0.0120 0.0275 0.0007 0.57 268 124 178 10 175 4 175 4 n/a

51 180129_084.FIN2 503 1.7 20.5339 1.4757 0.0547 0.0023 0.3610 0.0150 0.0487 0.0015 0.43 400 94 312 11 307 9 307 9 n/a

52 180129_085.FIN2 849 2.1 18.3453 1.2116 0.0543 0.0012 0.4002 0.0098 0.0545 0.0009 0.50 384 50 341 7 342 5 342 5 n/a

53 180129_086.FIN2 364 2.9 33.0033 2.2874 0.0516 0.0021 0.2119 0.0089 0.0303 0.0008 0.26 268 93 196 8 192 5 192 5 n/a

54 180129_087.FIN2 22 -17.0 12.3457 2.7435 0.0640 0.0120 0.6800 0.1900 0.0810 0.0170 0.83 742 397 500 120 490 100 490 100 n/a

55 180129_088.FIN2 235 2.2 17.1233 1.1435 0.0535 0.0017 0.4310 0.0140 0.0584 0.0010 0.23 350 72 362 10 366 6 366 6 n/a

209



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Richthofen formation - Sample 17-LVD-026, Metamorphic Clast Fish Lake (Zone 08V 485805E 6721676N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

1 180125_012.FIN2 300 1.4 34.2231 0.3748 0.0500 0.0011 0.2021 0.0049 0.0292 0.0003 0.36 195 51 187 4 186 2 186 2 n/a

3 180125_014.FIN2 367 1.8 35.2858 0.4109 0.0497 0.0009 0.1942 0.0038 0.0283 0.0003 0.46 180 42 180 3 180 2 180 2 n/a

4 180125_015.FIN2 151 2.0 32.7011 0.8876 0.0529 0.0026 0.2240 0.0120 0.0306 0.0008 0.50 325 112 205 10 194 5 194 5 n/a

5 180125_016.FIN2 439 0.8 30.7409 0.5009 0.0502 0.0012 0.2264 0.0059 0.0325 0.0005 0.44 204 55 207 5 206 3 206 3 n/a

7 180125_018.FIN2 220 1.5 33.5008 0.9540 0.0508 0.0031 0.2100 0.0140 0.0299 0.0009 0.47 232 141 193 12 190 5 190 5 n/a

9 180125_020.FIN2 351 1.2 32.8947 1.4067 0.0510 0.0041 0.2140 0.0150 0.0304 0.0013 0.06 241 185 197 12 193 8 193 8 n/a

12 180125_023.FIN2 333 1.7 34.5304 0.3935 0.0500 0.0011 0.2008 0.0044 0.0290 0.0003 0.34 195 51 185 4 184 2 184 2 n/a

13 180125_030.FIN2 297 2.0 33.4336 0.5589 0.0502 0.0016 0.2075 0.0067 0.0299 0.0005 0.27 204 74 191 6 190 3 190 3 n/a

15 180125_032.FIN2 293 2.1 33.5683 0.4507 0.0498 0.0013 0.2058 0.0058 0.0298 0.0004 0.39 186 61 190 5 189 3 189 3 n/a

16 180125_033.FIN2 578 1.7 34.6621 0.7449 0.0502 0.0018 0.2003 0.0074 0.0289 0.0006 0.37 204 83 185 6 183 4 183 4 n/a

18 180125_035.FIN2 432 1.4 33.0142 0.6104 0.0502 0.0015 0.2103 0.0065 0.0303 0.0006 0.30 204 69 194 6 192 4 192 4 n/a

19 180125_036.FIN2 536 1.7 34.6500 0.6603 0.0501 0.0017 0.1999 0.0069 0.0289 0.0006 0.33 200 79 185 6 183 3 183 3 n/a

20 180125_037.FIN2 337 2.0 34.6500 0.5043 0.0501 0.0014 0.2002 0.0057 0.0289 0.0004 0.29 200 65 185 5 183 3 183 3 n/a

21 180125_038.FIN2 323 1.9 34.0484 0.7883 0.0505 0.0020 0.2053 0.0083 0.0294 0.0007 0.30 218 92 189 7 187 4 187 4 n/a

22 180125_039.FIN2 396 1.7 34.0600 0.4524 0.0501 0.0013 0.2022 0.0057 0.0294 0.0004 0.33 200 60 187 5 187 3 187 3 n/a

23 180125_040.FIN2 550 1.7 34.0368 0.4286 0.0502 0.0009 0.2036 0.0041 0.0294 0.0004 0.48 204 41 188 4 187 2 187 2 n/a

24 180125_041.FIN2 170 2.0 30.7598 0.5772 0.0501 0.0020 0.2261 0.0091 0.0325 0.0006 0.14 200 93 206 8 206 4 206 4 n/a

25 180125_048.FIN2 673 3.7 25.0125 0.6069 0.0517 0.0022 0.2870 0.0130 0.0400 0.0010 0.44 272 98 256 11 253 6 253 6 n/a

210



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

27 180125_050.FIN2 398 3.0 31.7158 0.7947 0.0508 0.0024 0.2210 0.0120 0.0315 0.0008 0.46 232 109 202 10 200 5 200 5 n/a

28 180125_051.FIN2 220 1.3 33.6587 0.4872 0.0503 0.0015 0.2057 0.0063 0.0297 0.0004 0.31 209 69 190 5 189 3 189 3 n/a

Rejected Analysis
2 180125_013.FIN2 251 1.7 35.2361 0.4594 0.0549 0.0017 0.2150 0.0070 0.0284 0.0004 0.26 408 69 197 6 180 2 180 2 n/a

6 180125_017.FIN2 364 1.6 38.8350 1.2518 0.0698 0.0046 0.2470 0.0170 0.0258 0.0008 0.20 922 135 224 13 164 5 164 5 n/a

8 180125_019.FIN2 623 2.0 16.9779 0.6053 0.1170 0.0036 0.9460 0.0240 0.0589 0.0021 0.51 1911 55 676 13 369 12 369 12 n/a

10 180125_021.FIN2 156 1.1 35.2609 0.9201 0.0687 0.0051 0.2700 0.0200 0.0284 0.0007 0.19 890 153 241 16 180 5 180 5 n/a

11 180125_022.FIN2 289 1.2 36.6300 1.1807 0.0929 0.0076 0.3520 0.0310 0.0273 0.0009 0.38 1486 155 304 23 174 6 174 6 n/a

14 180125_031.FIN2 187 2.4 34.9406 0.8058 0.0507 0.0027 0.2000 0.0110 0.0286 0.0007 0.26 227 123 185 9 182 4 182 4 n/a

17 180125_034.FIN2 445 1.5 35.6761 0.5473 0.0578 0.0017 0.2241 0.0075 0.0280 0.0004 0.45 522 65 205 6 178 3 178 3 n/a

26 180125_049.FIN2 253 2.1 30.8452 0.8943 0.1116 0.0042 0.5010 0.0220 0.0324 0.0009 0.53 1826 68 412 15 206 6 206 6 n/a

29 180125_052.FIN2 253 2.4 30.6749 1.3173 0.1073 0.0075 0.4830 0.0340 0.0326 0.0014 0.29 1754 128 399 23 207 9 207 9 n/a

30 180125_053.FIN2 361 1.8 41.8761 1.0171 0.0517 0.0021 0.1661 0.0072 0.0239 0.0006 0.35 272 93 156 6 152 4 152 4 n/a

31 180125_054.FIN2 215 2.2 38.8954 0.9228 0.0508 0.0023 0.1806 0.0081 0.0257 0.0006 0.24 232 105 168 7 164 4 164 4 n/a

32 180125_055.FIN2 186 2.1 43.4783 0.9074 0.0496 0.0023 0.1578 0.0076 0.0230 0.0005 0.27 176 108 148 7 147 3 147 3 n/a

33 180125_056.FIN2 228 1.8 69.5894 2.0339 0.0503 0.0040 0.0993 0.0071 0.0144 0.0004 0.35 209 184 96 7 92 3 92 3 n/a

34 180125_057.FIN2 197 2.5 58.7890 1.4861 0.0496 0.0047 0.1170 0.0110 0.0170 0.0004 0.00 176 221 112 10 109 3 109 3 n/a

35 180125_058.FIN2 217 2.4 81.9672 6.7186 0.0511 0.0056 0.0845 0.0093 0.0122 0.0010 0.35 245 252 82 9 78 7 78 7 n/a

211



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Richthofen formation - Sample 17-LVD-027, Takhini subdivision (Zone 08V 488086E 6748844N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

1 171002_010.FIN2 357 1.9 33.2116 0.9817 0.0508 0.0043 0.2120 0.0170 0.0301 0.0006 0.21 232 195 194 14 191 4 191 4 n/a

2 171002_011.FIN2 182 2.2 32.8839 0.9948 0.0517 0.0032 0.2180 0.0140 0.0304 0.0007 0.21 272 142 200 12 193 4 193 4 n/a

3 171002_012.FIN2 572 2.4 31.9081 0.7941 0.0510 0.0018 0.2212 0.0081 0.0313 0.0004 0.19 241 81 203 7 199 3 199 3 n/a

4 171002_013.FIN2 433 2.0 30.6466 0.9392 0.0509 0.0039 0.2310 0.0200 0.0326 0.0007 0.42 236 177 211 16 207 5 207 5 n/a

5 171002_014.FIN2 522 1.7 32.4675 1.1596 0.0513 0.0033 0.2160 0.0130 0.0308 0.0009 0.08 254 148 198 11 196 5 196 5 n/a

6 171002_015.FIN2 468 4.3 29.3255 0.7310 0.0512 0.0025 0.2420 0.0110 0.0341 0.0004 0.04 250 112 220 9 216 3 216 3 n/a

7 171002_016.FIN2 333 1.9 31.2695 0.8213 0.0510 0.0024 0.2270 0.0110 0.0320 0.0005 0.20 241 108 207 9 203 3 203 3 n/a

8 171002_017.FIN2 195 3.5 30.8547 0.9520 0.0533 0.0037 0.2410 0.0190 0.0324 0.0008 0.59 342 157 219 16 206 5 206 5 n/a

9 171002_018.FIN2 284 1.9 32.6797 1.2816 0.0504 0.0053 0.2150 0.0260 0.0306 0.0010 0.54 213 244 197 21 194 6 194 6 n/a

10 171002_019.FIN2 280 2.3 33.4784 1.2329 0.0511 0.0046 0.2120 0.0210 0.0299 0.0009 0.44 245 207 195 18 190 6 190 6 n/a

11 171002_020.FIN2 572 2.2 34.4828 1.5458 0.0511 0.0056 0.2050 0.0210 0.0290 0.0012 0.10 245 252 189 18 185 8 185 8 n/a

13 171002_028.FIN2 291 2.4 32.7547 0.9227 0.0515 0.0034 0.2170 0.0140 0.0305 0.0006 0.06 263 152 199 11 194 4 194 4 n/a

14 171002_029.FIN2 363 2.3 33.4560 0.9850 0.0521 0.0042 0.2150 0.0190 0.0299 0.0006 0.40 290 184 197 15 190 4 190 4 n/a

15 171002_030.FIN2 173 2.3 32.5839 1.2741 0.0508 0.0086 0.2130 0.0350 0.0307 0.0010 0.21 232 391 195 29 195 6 195 6 n/a

16 171002_031.FIN2 189 2.4 34.6741 1.0941 0.0510 0.0056 0.2040 0.0210 0.0288 0.0007 0.21 241 253 188 18 183 4 183 4 n/a

17 171002_032.FIN2 438 1.8 30.7977 0.9485 0.0510 0.0031 0.2290 0.0140 0.0325 0.0007 0.17 241 140 209 11 206 5 206 5 n/a

18 171002_033.FIN2 538 1.5 31.2695 0.8800 0.0517 0.0035 0.2300 0.0150 0.0320 0.0006 0.31 272 155 209 12 203 4 203 4 n/a

19 171002_034.FIN2 288 6.5 33.0033 0.8714 0.0504 0.0024 0.2130 0.0110 0.0303 0.0005 0.05 213 110 195 9 192 3 192 3 n/a

212



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

20 171002_035.FIN2 467 2.0 31.6056 0.8990 0.0533 0.0025 0.2320 0.0100 0.0316 0.0006 0.16 342 106 212 9 201 4 201 4 n/a

23 171002_038.FIN2 236 3.6 32.2165 1.0379 0.0512 0.0040 0.2190 0.0170 0.0310 0.0008 0.27 250 180 200 14 197 5 197 5 n/a

24 171002_039.FIN2 274 2.4 32.1958 1.0366 0.0509 0.0024 0.2190 0.0120 0.0311 0.0008 0.48 236 109 200 10 197 5 197 5 n/a

25 171002_046.FIN2 345 2.8 29.8418 0.9796 0.0512 0.0032 0.2340 0.0120 0.0335 0.0009 0.13 250 144 213 10 213 5 213 5 n/a

26 171002_047.FIN2 426 2.9 29.7885 0.9761 0.0521 0.0030 0.2430 0.0140 0.0336 0.0008 0.33 290 132 221 12 213 5 213 5 n/a

27 171002_048.FIN2 314 3.0 32.3206 1.1491 0.0514 0.0037 0.2210 0.0170 0.0309 0.0009 0.37 259 165 202 14 196 6 196 6 n/a

28 171002_049.FIN2 426 1.9 31.1624 0.9614 0.0518 0.0037 0.2290 0.0170 0.0321 0.0007 0.24 277 164 209 14 204 4 204 4 n/a

29 171002_050.FIN2 548 4.5 29.6560 0.8179 0.0509 0.0023 0.2380 0.0120 0.0337 0.0006 0.39 236 104 216 10 214 4 214 4 n/a

30 171002_051.FIN2 402 2.7 32.5203 1.0576 0.0507 0.0027 0.2140 0.0120 0.0308 0.0008 0.34 227 123 197 10 195 5 195 5 n/a

31 171002_052.FIN2 328 2.4 20.0000 0.7200 0.0519 0.0030 0.3710 0.0310 0.0500 0.0014 0.39 281 132 319 22 315 9 315 9 n/a

33 171002_054.FIN2 398 2.0 30.0571 0.7860 0.0511 0.0025 0.2370 0.0120 0.0333 0.0005 0.28 245 113 215 10 211 3 211 3 n/a

34 171002_055.FIN2 668 3.1 32.6052 0.9674 0.0504 0.0033 0.2140 0.0130 0.0307 0.0006 0.21 213 152 196 11 195 4 195 4 n/a

36 171002_057.FIN2 227 2.5 30.7503 0.9456 0.0507 0.0032 0.2290 0.0140 0.0325 0.0008 0.20 227 146 208 12 206 5 206 5 n/a

37 171002_064.FIN2 528 2.2 30.1568 0.7639 0.0504 0.0017 0.2315 0.0080 0.0332 0.0004 0.12 213 78 211 7 210 3 210 3 n/a

39 171002_066.FIN2 296 1.8 32.5945 1.0412 0.0503 0.0033 0.2130 0.0140 0.0307 0.0007 0.17 209 152 196 12 195 5 195 5 n/a

41 171002_068.FIN2 300 2.3 33.3667 0.9909 0.0515 0.0053 0.2150 0.0230 0.0300 0.0006 0.40 263 236 197 19 190 4 190 4 n/a

42 171002_069.FIN2 357 2.4 31.4465 1.2856 0.0523 0.0042 0.2260 0.0150 0.0318 0.0012 0.21 299 183 207 12 202 7 202 7 n/a

43 171002_070.FIN2 298 1.8 32.1750 0.8075 0.0513 0.0028 0.2200 0.0110 0.0311 0.0004 0.03 254 126 201 10 197 3 197 3 n/a

44 171002_071.FIN2 355 2.2 32.9381 0.9873 0.0493 0.0028 0.2140 0.0160 0.0304 0.0006 0.33 162 133 197 13 193 4 193 4 n/a

45 171002_072.FIN2 260 2.2 32.8947 1.2985 0.0507 0.0056 0.2140 0.0230 0.0304 0.0010 0.10 227 255 196 19 193 6 193 6 n/a

47 171002_074.FIN2 436 2.3 33.2336 1.1045 0.0509 0.0037 0.2100 0.0140 0.0301 0.0008 0.21 236 168 194 11 191 5 191 5 n/a

50 171002_083.FIN2 838 1.5 32.0308 0.7900 0.0503 0.0013 0.2189 0.0054 0.0312 0.0004 0.07 209 60 201 4 198 2 198 2 n/a

51 171002_084.FIN2 579 3.0 31.6857 0.7931 0.0498 0.0018 0.2188 0.0080 0.0316 0.0004 0.25 186 84 201 7 200 3 200 3 n/a

53 171002_086.FIN2 990 2.3 35.0508 0.9828 0.0527 0.0022 0.1966 0.0074 0.0285 0.0005 0.21 316 95 182 6 181 3 181 3 n/a

213



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

54 171002_087.FIN2 615 1.9 32.4044 0.9870 0.0516 0.0034 0.2210 0.0140 0.0309 0.0007 0.09 268 151 202 12 196 4 196 4 n/a

55 171002_088.FIN2 670 2.0 30.9406 0.8424 0.0511 0.0022 0.2274 0.0093 0.0323 0.0006 0.17 245 99 208 8 205 3 205 3 n/a

57 171002_090.FIN2 366 2.0 31.7460 1.3102 0.0511 0.0040 0.2210 0.0200 0.0315 0.0011 0.58 245 180 203 17 200 7 200 7 n/a

58 171002_091.FIN2 622 3.1 30.7031 1.0369 0.0509 0.0030 0.2270 0.0130 0.0326 0.0008 0.42 236 136 210 12 207 5 207 5 n/a

59 171002_092.FIN2 360 2.1 33.1895 1.2117 0.0498 0.0027 0.2080 0.0110 0.0301 0.0008 0.25 186 126 194 8 191 5 191 5 n/a

60 171002_093.FIN2 389 2.2 31.4762 0.9908 0.0518 0.0081 0.2280 0.0390 0.0318 0.0008 0.50 277 358 207 31 202 5 202 5 n/a

62 171002_101.FIN2 677 1.9 32.1854 0.8702 0.0508 0.0025 0.2180 0.0100 0.0311 0.0005 0.04 232 114 200 8 197 3 197 3 n/a

63 171002_102.FIN2 351 1.8 31.6656 0.8423 0.0509 0.0024 0.2210 0.0110 0.0316 0.0005 0.27 236 109 203 9 200 3 200 3 n/a

65 171002_104.FIN2 532 2.0 17.4825 0.4890 0.0545 0.0022 0.4310 0.0180 0.0572 0.0010 0.34 392 91 363 13 359 6 359 6 n/a

Rejected Analysis
12 171002_021.FIN2 442 1.7 33.1565 0.9125 0.0592 0.0032 0.2450 0.0120 0.0302 0.0005 0.21 574 118 222 9 192 3 192 3 n/a

21 171002_036.FIN2 444 2.0 30.6091 0.9369 0.0578 0.0029 0.2610 0.0130 0.0327 0.0008 0.30 522 110 235 11 207 5 207 5 n/a

22 171002_037.FIN2 405 1.9 34.2114 1.0066 0.0571 0.0037 0.2300 0.0150 0.0292 0.0006 0.20 495 143 210 13 186 4 186 4 n/a

32 171002_053.FIN2 279 2.3 29.4985 1.3923 0.0522 0.0049 0.2420 0.0250 0.0339 0.0014 0.41 294 214 219 20 215 9 215 9 n/a

35 171002_056.FIN2 355 2.6 35.1989 1.2390 0.0637 0.0038 0.2480 0.0160 0.0284 0.0008 0.52 732 126 225 13 181 5 181 5 n/a

38 171002_065.FIN2 380 2.5 32.1440 1.0022 0.0746 0.0041 0.3190 0.0170 0.0311 0.0007 0.23 1058 111 281 13 198 4 198 4 n/a

40 171002_067.FIN2 281 2.1 34.1414 1.1656 0.0667 0.0041 0.2710 0.0170 0.0293 0.0008 0.23 828 128 242 14 186 5 186 5 n/a

46 171002_073.FIN2 537 5.6 30.8642 1.1431 0.0531 0.0045 0.2350 0.0230 0.0324 0.0010 0.57 333 192 214 19 206 6 206 6 n/a

48 171002_075.FIN2 1444 0.7 37.8501 1.3753 0.0521 0.0020 0.1804 0.0085 0.0264 0.0008 0.45 290 88 168 7 168 5 168 5 n/a

49 171002_082.FIN2 549 3.5 29.2997 0.9443 0.0588 0.0026 0.2790 0.0140 0.0341 0.0009 0.49 560 96 250 11 216 5 216 5 n/a

52 171002_085.FIN2 833 1.9 33.8524 1.0314 0.0550 0.0024 0.2230 0.0100 0.0295 0.0007 0.29 412 98 204 9 188 4 188 4 n/a

56 171002_089.FIN2 554 3.7 33.4113 1.1052 0.0585 0.0032 0.2430 0.0160 0.0299 0.0008 0.54 549 119 220 13 190 5 190 5 n/a

61 171002_100.FIN2 855 2.7 31.3283 0.9324 0.0544 0.0043 0.2360 0.0170 0.0319 0.0007 0.21 388 177 215 14 203 4 203 4 n/a

64 171002_103.FIN2 501 1.8 33.1016 1.0957 0.0496 0.0031 0.2090 0.0120 0.0302 0.0008 0.13 176 146 192 10 192 5 192 5 n/a

214



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Richthofen formation - Sample 17-LVD-030, Mount Byng (Zone 08V 539547E 6757952N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

1 171005b_018.FIN2 321 0.9 19.5313 0.6104 0.0533 0.0035 0.3750 0.0240 0.0512 0.0014 0.16 342 149 322 18 322 8 322 8 n/a

2 171005b_019.FIN2 1182 1.8 31.4070 0.6609 0.0507 0.0014 0.2222 0.0061 0.0318 0.0004 0.18 227 64 203 5 202 3 202 3 n/a

3 171005b_020.FIN2 408 1.2 24.5882 0.6046 0.0521 0.0022 0.2920 0.0130 0.0407 0.0007 0.26 290 96 260 10 257 4 257 4 n/a

4 171005b_027.FIN2 586 2.9 32.8623 0.7883 0.0506 0.0022 0.2124 0.0093 0.0304 0.0005 0.20 223 101 195 8 193 3 193 3 n/a

5 171005b_028.FIN2 184 3.0 30.3951 1.5706 0.0510 0.0066 0.2310 0.0290 0.0329 0.0016 0.07 241 298 209 24 209 10 209 10 n/a

6 171005b_029.FIN2 580 1.6 31.0752 1.0622 0.0515 0.0031 0.2270 0.0130 0.0322 0.0009 0.14 263 138 208 10 204 6 204 6 n/a

7 171005b_030.FIN2 1492 0.8 28.2486 0.6942 0.0514 0.0014 0.2508 0.0072 0.0354 0.0006 0.49 259 63 227 6 224 4 224 4 n/a

8 171005b_031.FIN2 366 1.6 19.1939 0.4789 0.0525 0.0026 0.3830 0.0200 0.0521 0.0010 0.17 307 113 328 15 327 6 327 6 n/a

9 171005b_032.FIN2 664 2.3 32.8084 0.8396 0.0500 0.0018 0.2092 0.0081 0.0305 0.0006 0.28 195 84 193 7 194 4 194 4 n/a

10 171005b_033.FIN2 126 4.1 30.5810 1.1222 0.0512 0.0048 0.2290 0.0200 0.0327 0.0010 0.24 250 216 208 17 207 6 207 6 n/a

11 171005b_034.FIN2 751 3.2 33.7382 1.0927 0.0511 0.0031 0.2090 0.0120 0.0296 0.0008 0.09 245 140 192 10 188 5 188 5 n/a

12 171005b_035.FIN2 363 1.9 34.0252 0.8220 0.0509 0.0022 0.2070 0.0092 0.0294 0.0005 0.29 236 100 190 8 187 3 187 3 n/a

13 171005b_036.FIN2 829 3.0 33.0033 0.6644 0.0505 0.0013 0.2112 0.0054 0.0303 0.0003 0.18 218 60 194 5 192 2 192 2 n/a

14 171005b_037.FIN2 1294 1.9 34.4471 0.9730 0.0510 0.0023 0.2060 0.0099 0.0290 0.0007 0.36 241 104 190 8 185 4 185 4 n/a

15 171005b_038.FIN2 248 1.1 19.8413 0.7086 0.0529 0.0033 0.3680 0.0240 0.0504 0.0016 0.25 325 142 317 17 317 10 317 10 n/a

20 171005b_049.FIN2 593 2.7 32.0924 0.8445 0.0496 0.0019 0.2163 0.0097 0.0312 0.0006 0.42 176 89 199 8 198 4 198 4 n/a

21 171005b_050.FIN2 548 3.5 31.8471 0.7201 0.0508 0.0020 0.2205 0.0085 0.0314 0.0005 0.10 232 91 202 7 199 3 199 3 n/a

22 171005b_051.FIN2 1052 2.7 32.5203 0.8566 0.0499 0.0015 0.2133 0.0069 0.0308 0.0006 0.34 190 70 198 6 195 4 195 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

24 171005b_053.FIN2 405 1.5 30.6749 1.1291 0.0506 0.0027 0.2310 0.0140 0.0326 0.0011 0.26 223 123 211 12 207 7 207 7 n/a

25 171005b_054.FIN2 600 1.9 18.9072 0.4647 0.0536 0.0017 0.3920 0.0140 0.0529 0.0009 0.44 354 72 335 10 332 5 332 5 n/a

26 171005b_055.FIN2 770 2.4 36.3108 0.7779 0.0501 0.0016 0.1900 0.0062 0.0275 0.0004 0.22 200 74 176 5 175 2 175 2 n/a

27 171005b_056.FIN2 454 1.6 33.6361 0.8938 0.0502 0.0024 0.2054 0.0092 0.0297 0.0006 0.13 204 111 189 8 189 4 189 4 n/a

29 171005b_064.FIN2 469 1.4 29.9133 0.6085 0.0506 0.0015 0.2353 0.0079 0.0334 0.0004 0.34 223 69 214 7 212 2 212 2 n/a

30 171005b_065.FIN2 991 3.2 32.4781 1.0232 0.0506 0.0022 0.2160 0.0100 0.0308 0.0008 0.47 223 101 198 9 196 5 196 5 n/a

31 171005b_066.FIN2 1304 1.7 33.9789 0.7851 0.0502 0.0018 0.2027 0.0077 0.0294 0.0005 0.34 204 83 187 7 187 3 187 3 n/a

33 171005b_068.FIN2 739 2.3 29.2141 0.7937 0.0509 0.0023 0.2410 0.0120 0.0342 0.0007 0.33 236 104 218 9 217 5 217 5 n/a

34 171005b_069.FIN2 150 1.2 20.2020 0.6938 0.0543 0.0060 0.3680 0.0410 0.0495 0.0015 0.11 384 248 316 31 311 9 311 9 n/a

35 171005b_070.FIN2 439 3.3 33.1675 0.6711 0.0506 0.0015 0.2098 0.0063 0.0302 0.0003 0.32 223 69 193 5 192 2 192 2 n/a

36 171005b_071.FIN2 609 1.1 28.3930 0.8868 0.0519 0.0028 0.2520 0.0140 0.0352 0.0009 0.36 281 123 228 12 223 6 223 6 n/a

38 171005b_073.FIN2 454 2.8 34.0136 1.3883 0.0513 0.0034 0.2070 0.0130 0.0294 0.0011 0.22 254 152 191 11 187 7 187 7 n/a

39 171005b_074.FIN2 841 1.3 24.4738 0.5990 0.0518 0.0016 0.2934 0.0094 0.0409 0.0008 0.34 277 71 261 7 258 5 258 5 n/a

40 171005b_081.FIN2 1012 2.2 32.6691 0.7791 0.0503 0.0015 0.2113 0.0073 0.0306 0.0005 0.52 209 69 194 6 194 3 194 3 n/a

41 171005b_082.FIN2 182 3.1 25.6739 0.6328 0.0523 0.0026 0.2790 0.0140 0.0390 0.0007 0.18 299 113 248 11 246 4 246 4 n/a

42 171005b_083.FIN2 609 2.4 30.7503 0.8321 0.0506 0.0035 0.2270 0.0160 0.0325 0.0007 0.16 223 160 207 13 206 4 206 4 n/a

43 171005b_084.FIN2 612 2.0 25.5102 0.8460 0.0516 0.0031 0.2800 0.0200 0.0392 0.0011 0.49 268 138 250 15 248 7 248 7 n/a

44 171005b_085.FIN2 1636 1.3 25.2589 0.6316 0.0524 0.0015 0.2850 0.0100 0.0396 0.0007 0.62 303 65 254 8 250 5 250 5 n/a

45 171005b_086.FIN2 453 1.9 15.7978 0.4742 0.0553 0.0026 0.4840 0.0250 0.0633 0.0015 0.40 424 105 400 17 396 9 396 9 n/a

46 171005b_087.FIN2 1675 1.8 32.2269 0.8101 0.0494 0.0015 0.2115 0.0070 0.0310 0.0006 0.42 167 71 195 6 197 4 197 4 n/a

47 171005b_088.FIN2 1025 2.5 34.0948 0.8253 0.0498 0.0023 0.2050 0.0110 0.0293 0.0005 0.18 186 108 189 9 187 4 187 4 n/a

48 171005b_089.FIN2 428 1.9 24.0385 0.8090 0.0523 0.0027 0.3000 0.0170 0.0416 0.0012 0.50 299 118 266 13 263 8 263 8 n/a

49 171005b_090.FIN2 619 3.3 32.3834 0.7865 0.0506 0.0018 0.2162 0.0078 0.0309 0.0005 0.28 223 82 198 7 196 3 196 3 n/a

50 171005b_091.FIN2 1190 1.5 32.9489 0.7274 0.0501 0.0012 0.2093 0.0059 0.0304 0.0004 0.45 200 56 193 5 193 3 193 3 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

51 171005b_092.FIN2 135 2.8 34.5543 1.1462 0.0515 0.0046 0.2040 0.0180 0.0289 0.0008 0.20 263 205 187 15 184 5 184 5 n/a

52 171005b_099.FIN2 263 1.4 20.9820 0.5283 0.0539 0.0028 0.3540 0.0180 0.0477 0.0008 0.20 367 117 306 14 300 5 300 5 n/a

53 171005b_100.FIN2 646 2.3 34.3407 0.8963 0.0513 0.0023 0.2047 0.0087 0.0291 0.0006 0.19 254 103 189 7 185 4 185 4 n/a

54 171005b_101.FIN2 543 2.4 32.5415 0.7730 0.0506 0.0017 0.2141 0.0077 0.0307 0.0005 0.20 223 78 196 6 195 3 195 3 n/a

55 171005b_102.FIN2 163 2.3 30.9598 1.5336 0.0519 0.0052 0.2290 0.0230 0.0323 0.0015 0.30 281 229 208 19 205 10 205 10 n/a

56 171005b_103.FIN2 207 1.5 21.1417 0.8492 0.0524 0.0043 0.3430 0.0290 0.0473 0.0017 0.23 303 187 298 22 298 10 298 10 n/a

57 171005b_104.FIN2 350 2.5 22.6244 0.6654 0.0531 0.0034 0.3240 0.0200 0.0442 0.0010 0.07 333 145 284 15 279 6 279 6 n/a

58 171005b_105.FIN2 1300 1.9 34.5304 0.6677 0.0505 0.0009 0.2012 0.0041 0.0290 0.0003 0.49 216 42 186 4 184 2 184 2 n/a

59 171005b_106.FIN2 508 1.4 19.0840 0.4370 0.0539 0.0018 0.3890 0.0140 0.0524 0.0008 0.16 367 75 333 10 329 5 329 5 n/a

60 171005b_107.FIN2 666 1.4 19.0476 0.8345 0.0534 0.0031 0.3850 0.0300 0.0525 0.0021 0.61 346 131 330 22 330 13 330 13 n/a

61 171005b_108.FIN2 352 1.0 30.3030 1.3774 0.0515 0.0042 0.2360 0.0220 0.0330 0.0014 0.41 263 187 215 17 209 9 209 9 n/a

62 171005b_109.FIN2 1161 1.9 16.5563 0.4660 0.0543 0.0014 0.4540 0.0150 0.0604 0.0013 0.56 384 58 379 10 378 8 378 8 n/a

63 171005b_110.FIN2 1538 2.2 30.3951 1.1086 0.0510 0.0020 0.2310 0.0110 0.0329 0.0010 0.61 241 90 211 9 209 6 209 6 n/a

64 171005b_111.FIN2 749 3.2 32.0821 0.7514 0.0511 0.0019 0.2194 0.0079 0.0312 0.0005 0.17 245 86 201 7 198 3 198 3 n/a

65 171005b_118.FIN2 984 1.8 30.0752 0.8683 0.0509 0.0029 0.2340 0.0150 0.0333 0.0008 0.42 236 131 213 12 211 5 211 5 n/a

66 171005b_119.FIN2 813 1.7 14.8987 0.3330 0.0556 0.0012 0.5160 0.0130 0.0671 0.0009 0.34 436 48 422 8 419 6 419 6 n/a

68 171005b_121.FIN2 89 1.5 28.5714 1.4694 0.0518 0.0060 0.2510 0.0290 0.0350 0.0017 0.17 277 265 223 23 222 11 222 11 n/a

69 171005b_122.FIN2 344 1.2 18.7617 0.6336 0.0540 0.0030 0.3970 0.0250 0.0533 0.0015 0.47 371 125 338 18 335 9 335 9 n/a

70 171005b_123.FIN2 1246 2.0 33.1895 0.7270 0.0505 0.0017 0.2086 0.0075 0.0301 0.0004 0.41 218 78 192 6 191 3 191 3 n/a

71 171005b_124.FIN2 2600 0.6 19.8926 0.4749 0.0531 0.0014 0.3700 0.0120 0.0503 0.0008 0.54 333 60 319 9 316 5 316 5 n/a

72 171005b_125.FIN2 344 1.6 30.3030 1.1019 0.0512 0.0047 0.2330 0.0220 0.0330 0.0010 0.14 250 211 212 19 210 6 210 6 n/a

73 171005b_126.FIN2 738 2.0 27.2554 0.7057 0.0512 0.0021 0.2580 0.0110 0.0367 0.0007 0.29 250 94 233 9 232 4 232 4 n/a

74 171005b_127.FIN2 1818 2.7 30.5998 0.8427 0.0506 0.0022 0.2280 0.0110 0.0327 0.0007 0.50 223 101 208 9 207 4 207 4 n/a

75 171005b_128.FIN2 2292 0.9 20.0481 0.4421 0.0531 0.0013 0.3636 0.0097 0.0499 0.0007 0.39 333 56 314 7 314 4 314 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

76 171005b_129.FIN2 772 1.1 19.3424 0.6734 0.0539 0.0050 0.3830 0.0340 0.0517 0.0016 0.12 367 209 327 25 325 10 325 10 n/a

77 171006_010.FIN2 344 4.0 32.5733 1.3793 0.0524 0.0051 0.2220 0.0220 0.0307 0.0011 0.19 303 222 202 18 195 7 195 7 n/a

78 171006_011.FIN2 545 2.4 32.3520 0.8164 0.0509 0.0018 0.2181 0.0075 0.0309 0.0004 0.17 236 82 200 6 196 2 196 2 n/a

82 171006_015.FIN2 1375 2.0 34.8918 0.9496 0.0503 0.0018 0.1981 0.0063 0.0287 0.0005 0.24 209 83 183 5 182 3 182 3 n/a

83 171006_016.FIN2 742 2.9 31.9183 0.8660 0.0506 0.0019 0.2191 0.0089 0.0313 0.0005 0.46 223 87 201 7 199 3 199 3 n/a

84 171006_017.FIN2 465 1.0 20.9644 0.5714 0.0530 0.0026 0.3450 0.0150 0.0477 0.0008 0.24 329 111 300 11 300 5 300 5 n/a

85 171006_018.FIN2 453 2.0 33.0142 0.8611 0.0510 0.0018 0.2129 0.0076 0.0303 0.0004 0.21 241 81 195 6 192 3 192 3 n/a

86 171006_019.FIN2 821 2.3 31.5457 0.7862 0.0505 0.0013 0.2205 0.0056 0.0317 0.0003 0.22 218 60 202 5 201 2 201 2 n/a

88 171006_021.FIN2 1000 5.5 15.9236 0.4564 0.0549 0.0015 0.4750 0.0140 0.0628 0.0011 0.33 408 61 394 9 393 7 393 7 n/a

90 171006_029.FIN2 474 2.4 29.3858 0.8290 0.0512 0.0025 0.2370 0.0120 0.0340 0.0006 0.39 250 112 215 10 216 4 216 4 n/a

91 171006_030.FIN2 228 1.4 21.8245 0.5716 0.0531 0.0019 0.3320 0.0120 0.0458 0.0006 0.20 333 81 290 9 289 4 289 4 n/a

92 171006_031.FIN2 551 2.2 30.9502 0.8909 0.0509 0.0025 0.2250 0.0100 0.0323 0.0006 0.24 236 113 206 9 205 4 205 4 n/a

93 171006_032.FIN2 757 2.6 30.6185 0.7312 0.0507 0.0010 0.2288 0.0047 0.0327 0.0003 0.22 227 46 209 4 207 2 207 2 n/a

94 171006_033.FIN2 872 1.7 18.6567 0.4525 0.0536 0.0010 0.3971 0.0074 0.0536 0.0004 0.15 352 40 339 5 337 3 337 3 n/a

95 171006_034.FIN2 234 1.5 20.7039 1.0716 0.0538 0.0048 0.3530 0.0280 0.0483 0.0022 0.12 363 201 305 21 304 14 304 14 n/a

96 171006_035.FIN2 514 1.5 21.9974 0.5807 0.0524 0.0019 0.3330 0.0140 0.0455 0.0007 0.38 303 83 291 11 287 4 287 4 n/a

97 171006_036.FIN2 359 1.4 21.0084 0.8386 0.0531 0.0035 0.3470 0.0240 0.0476 0.0016 0.36 333 149 301 18 300 10 300 10 n/a

98 171006_037.FIN2 266 2.1 30.1205 1.0887 0.0513 0.0042 0.2340 0.0180 0.0332 0.0010 0.08 254 188 213 15 210 6 210 6 n/a

99 171006_038.FIN2 722 2.0 32.9815 0.8702 0.0507 0.0020 0.2113 0.0085 0.0303 0.0004 0.31 227 91 194 7 193 3 193 3 n/a

100 171006_039.FIN2 370 3.0 33.4448 0.8501 0.0506 0.0020 0.2080 0.0080 0.0299 0.0004 0.24 223 91 191 7 190 2 190 2 n/a

101 171006_046.FIN2 99 2.3 19.1571 0.6239 0.0542 0.0036 0.3880 0.0250 0.0522 0.0012 0.13 379 149 329 18 328 7 328 7 n/a

102 171006_047.FIN2 119 1.7 19.8926 0.5144 0.0540 0.0031 0.3730 0.0210 0.0503 0.0006 0.02 371 129 319 15 316 4 316 4 n/a

103 171006_048.FIN2 680 3.7 32.1543 0.7651 0.0503 0.0012 0.2159 0.0050 0.0311 0.0003 0.18 209 55 199 4 197 2 197 2 n/a

104 171006_049.FIN2 154 1.6 20.5339 0.7168 0.0533 0.0041 0.3550 0.0250 0.0487 0.0013 0.24 342 174 307 19 307 8 307 8 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

105 171006_050.FIN2 780 4.2 32.0410 0.7905 0.0507 0.0013 0.2184 0.0056 0.0312 0.0003 0.10 227 59 200 5 198 2 198 2 n/a

Rejected Analysis
16 171005b_045.FIN2 399 2.7 34.3407 1.0731 0.0559 0.0033 0.2300 0.0160 0.0291 0.0008 0.25 448 131 209 13 185 5 185 5 n/a

17 171005b_046.FIN2 256 2.6 36.5230 1.0938 0.0544 0.0044 0.2080 0.0190 0.0274 0.0007 0.55 388 182 190 16 174 4 174 4 n/a

18 171005b_047.FIN2 852 2.1 25.5428 0.6002 0.0545 0.0020 0.2940 0.0110 0.0392 0.0006 0.32 392 82 262 9 248 4 248 4 n/a

19 171005b_048.FIN2 1141 2.2 33.2447 0.8068 0.0540 0.0021 0.2271 0.0093 0.0301 0.0005 0.37 371 88 208 8 191 3 191 3 n/a

23 171005b_052.FIN2 2140 4.2 24.1429 0.6412 0.0541 0.0019 0.3100 0.0120 0.0414 0.0008 0.38 375 79 274 9 262 5 262 5 n/a

28 171005b_063.FIN2 253 3.6 21.1417 0.6258 0.0607 0.0035 0.3970 0.0220 0.0473 0.0012 0.14 629 124 342 17 298 7 298 7 n/a

32 171005b_067.FIN2 234 1.9 30.3951 0.8038 0.0554 0.0032 0.2510 0.0140 0.0329 0.0007 0.09 428 129 227 11 209 4 209 4 n/a

37 171005b_072.FIN2 289 1.6 10.7527 0.4625 0.1216 0.0055 1.5800 0.1200 0.0930 0.0037 0.82 1980 81 952 45 573 22 573 22 29

67 171005b_120.FIN2 1870 2.2 26.5463 0.6836 0.0586 0.0015 0.3058 0.0088 0.0377 0.0007 0.53 552 56 271 7 238 5 238 5 n/a

79 171006_012.FIN2 364 1.2 21.2044 0.6295 0.0557 0.0024 0.3650 0.0160 0.0472 0.0010 0.22 440 96 315 12 297 6 297 6 n/a

80 171006_013.FIN2 485 2.0 21.9780 0.7729 0.0554 0.0036 0.3510 0.0240 0.0455 0.0012 0.24 428 145 305 18 287 7 287 7 n/a

81 171006_014.FIN2 438 1.9 24.3072 0.8272 0.0742 0.0045 0.4270 0.0290 0.0411 0.0010 0.49 1047 122 360 20 260 6 260 6 n/a

87 171006_020.FIN2 1515 3.6 27.4801 0.7552 0.0532 0.0013 0.2707 0.0080 0.0364 0.0006 0.43 337 55 243 6 230 4 230 4 n/a

89 171006_028.FIN2 3543 4.7 35.5745 0.9112 0.0533 0.0014 0.2061 0.0050 0.0281 0.0003 0.15 342 59 190 4 179 2 179 2 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Richthofen formation - Sample 17-LVD-034, Mount Slim (Zone 08V 514475E 6751661N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc

1 171212b_010.FIN2 169 1.3 29.7000 0.6704 0.0517 0.0021 0.2352 0.0095 0.0337 0.0004 0.26 272 93 214 8 214 3 214 3 n/a

2 171212b_011.FIN2 339 1.1 19.0767 0.4731 0.0553 0.0019 0.3890 0.0140 0.0524 0.0009 0.20 424 77 333 10 329 5 329 5 n/a

4 171212b_013.FIN2 739 3.0 29.8508 0.7930 0.0518 0.0023 0.2340 0.0110 0.0335 0.0006 0.35 277 102 213 9 212 4 212 4 n/a

5 171212b_014.FIN2 579 1.5 20.1532 0.4874 0.0538 0.0022 0.3650 0.0150 0.0496 0.0008 0.03 363 92 315 11 312 5 312 5 n/a

6 171212b_015.FIN2 432 2.4 30.9024 0.6971 0.0513 0.0016 0.2255 0.0070 0.0324 0.0004 0.22 254 72 206 6 205 3 205 3 n/a

7 171212b_016.FIN2 111 2.3 18.6916 0.5241 0.0558 0.0033 0.3970 0.0220 0.0535 0.0011 0.10 444 131 336 16 336 7 336 7 n/a

8 171212b_017.FIN2 1285 4.2 31.1430 0.7662 0.0509 0.0013 0.2237 0.0064 0.0321 0.0005 0.41 236 59 205 5 204 3 204 3 n/a

9 171212b_018.FIN2 817 8.1 28.0034 0.7685 0.0526 0.0022 0.2540 0.0120 0.0357 0.0007 0.35 312 95 230 10 226 4 226 4 n/a

10 171212b_019.FIN2 158 2.4 19.0840 0.6920 0.0544 0.0033 0.3940 0.0250 0.0524 0.0016 0.22 388 136 334 18 329 10 329 10 n/a

11 171212b_020.FIN2 176 1.1 18.8857 0.4637 0.0541 0.0021 0.3900 0.0150 0.0530 0.0008 0.20 375 87 333 11 333 5 333 5 n/a

12 171212b_021.FIN2 81 2.1 18.5874 0.7255 0.0547 0.0057 0.4020 0.0410 0.0538 0.0018 0.17 400 233 340 30 338 11 338 11 n/a

13 171212b_028.FIN2 2638 3.4 31.3676 0.6986 0.0508 0.0009 0.2238 0.0044 0.0319 0.0004 0.43 231 42 205 4 202 2 202 2 n/a

14 171212b_029.FIN2 137 1.5 18.3824 0.6758 0.0547 0.0039 0.4050 0.0270 0.0544 0.0017 0.19 400 160 342 19 341 10 341 10 n/a

15 171212b_030.FIN2 553 0.6 19.2345 0.4810 0.0536 0.0022 0.3840 0.0160 0.0520 0.0009 0.25 354 93 329 12 327 6 327 6 n/a

17 171212b_032.FIN2 832 1.4 30.2298 0.9138 0.0520 0.0024 0.2330 0.0140 0.0331 0.0008 0.23 285 106 212 12 210 5 210 5 n/a

18 171212b_033.FIN2 191 2.2 18.4502 0.6127 0.0543 0.0032 0.4090 0.0280 0.0542 0.0014 0.17 384 132 346 20 340 9 340 9 n/a

19 171212b_034.FIN2 234 1.1 18.9645 0.4675 0.0543 0.0024 0.3980 0.0170 0.0527 0.0008 0.05 384 99 338 12 331 5 331 5 n/a

20 171212b_035.FIN2 253 1.3 18.9215 0.4296 0.0542 0.0021 0.3970 0.0160 0.0529 0.0007 0.16 379 87 338 12 332 4 332 4 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

21 171212b_036.FIN2 97 2.6 19.0840 0.6920 0.0533 0.0062 0.3820 0.0410 0.0524 0.0017 0.26 342 263 332 33 329 10 329 10 n/a

22 171212b_037.FIN2 246 2.8 18.2149 0.4645 0.0545 0.0022 0.4130 0.0160 0.0549 0.0010 0.03 392 91 350 11 345 6 345 6 n/a

23 171212b_038.FIN2 554 1.3 18.8679 0.6408 0.0532 0.0024 0.3890 0.0220 0.0530 0.0015 0.60 337 102 333 16 333 9 333 9 n/a

24 171212b_039.FIN2 448 1.6 18.9609 0.4314 0.0537 0.0013 0.3913 0.0096 0.0527 0.0006 0.20 358 55 335 7 331 4 331 4 n/a

25 171212b_046.FIN2 182 1.3 18.5529 0.6540 0.0534 0.0046 0.4020 0.0350 0.0539 0.0016 0.12 346 195 341 25 339 10 339 10 n/a

26 171212b_047.FIN2 912 2.0 17.9083 0.4169 0.0529 0.0012 0.4131 0.0097 0.0558 0.0007 0.37 325 52 351 7 350 4 350 4 n/a

27 171212b_048.FIN2 138 1.5 18.7617 0.5280 0.0535 0.0029 0.3960 0.0200 0.0533 0.0010 0.01 350 123 336 14 335 6 335 6 n/a

28 171212b_049.FIN2 122 1.8 19.8413 0.7480 0.0537 0.0048 0.3760 0.0310 0.0504 0.0017 0.26 358 202 322 23 317 10 317 10 n/a

29 171212b_050.FIN2 817 3.8 28.0978 0.6790 0.0511 0.0015 0.2521 0.0070 0.0356 0.0005 0.32 245 68 228 6 225 3 225 3 n/a

30 171212b_051.FIN2 344 1.1 20.9205 0.6565 0.0536 0.0030 0.3580 0.0200 0.0478 0.0012 0.28 354 126 309 15 301 8 301 8 n/a

31 171212b_052.FIN2 622 7.0 29.1715 0.9361 0.0511 0.0038 0.2440 0.0210 0.0343 0.0010 0.63 245 171 221 17 217 6 217 6 n/a

32 171212b_053.FIN2 813 3.9 27.9018 0.7318 0.0506 0.0026 0.2540 0.0110 0.0358 0.0007 0.26 223 119 230 9 227 4 227 4 n/a

33 171212b_054.FIN2 1428 3.8 32.2477 1.0399 0.0508 0.0022 0.2220 0.0110 0.0310 0.0008 0.30 232 100 203 9 197 5 197 5 n/a

34 171212b_055.FIN2 350 1.4 19.8020 0.7058 0.0537 0.0026 0.3720 0.0180 0.0505 0.0015 0.35 358 109 320 13 317 9 317 9 n/a

36 171212b_057.FIN2 410 0.9 19.4213 0.4903 0.0533 0.0021 0.3870 0.0170 0.0515 0.0009 0.36 342 89 331 12 324 5 324 5 n/a

37 171212b_064.FIN2 703 3.5 31.2013 0.8372 0.0508 0.0021 0.2290 0.0100 0.0321 0.0006 0.43 232 95 209 8 203 4 203 4 n/a

38 171212b_065.FIN2 659 2.5 25.9000 0.8050 0.0514 0.0029 0.2780 0.0160 0.0386 0.0010 0.17 259 130 249 12 244 6 244 6 n/a

39 171212b_066.FIN2 252 5.4 31.5358 0.7956 0.0510 0.0023 0.2270 0.0100 0.0317 0.0005 0.15 241 104 208 9 201 3 201 3 n/a

40 171212b_067.FIN2 1061 1.2 19.0440 0.5077 0.0531 0.0013 0.3930 0.0120 0.0525 0.0009 0.55 333 56 336 9 330 6 330 6 n/a

41 171212b_068.FIN2 448 6.7 31.5457 1.2937 0.0502 0.0030 0.2240 0.0150 0.0317 0.0012 0.38 204 139 205 12 201 8 201 8 n/a

43 171212b_070.FIN2 1838 2.9 31.9285 0.7442 0.0503 0.0013 0.2199 0.0054 0.0313 0.0004 0.32 209 60 202 5 199 3 199 3 n/a

44 171212b_071.FIN2 399 2.1 30.6749 1.1291 0.0506 0.0045 0.2310 0.0200 0.0326 0.0010 0.12 223 206 210 17 207 6 207 6 n/a

46 171212b_073.FIN2 636 1.4 31.1333 0.7560 0.0509 0.0017 0.2284 0.0078 0.0321 0.0005 0.22 236 77 208 6 204 3 204 3 n/a

48 171212b_075.FIN2 1063 1.0 19.1095 0.5112 0.0533 0.0015 0.3890 0.0110 0.0523 0.0009 0.36 342 64 333 8 329 6 329 6 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

49 171212b_082.FIN2 769 1.3 18.4911 0.4787 0.0534 0.0014 0.4010 0.0110 0.0541 0.0010 0.44 346 59 342 8 339 6 339 6 n/a

50 171212b_083.FIN2 1593 3.7 35.8423 1.7985 0.0511 0.0041 0.1990 0.0170 0.0279 0.0013 0.39 245 185 184 14 178 8 178 8 n/a

51 171212b_084.FIN2 2477 2.9 34.1647 1.0505 0.0503 0.0018 0.2063 0.0086 0.0293 0.0007 0.46 209 83 190 7 186 5 186 5 n/a

52 171212b_085.FIN2 2852 5.7 31.7360 1.2086 0.0507 0.0019 0.2228 0.0079 0.0315 0.0010 0.45 227 87 204 7 200 6 200 6 n/a

54 171212b_087.FIN2 1997 4.2 32.5521 0.7629 0.0501 0.0013 0.2151 0.0052 0.0307 0.0004 0.22 200 60 198 4 195 3 195 3 n/a

55 171212b_088.FIN2 583 1.4 20.7469 0.8609 0.0520 0.0033 0.3520 0.0230 0.0482 0.0018 0.37 285 145 305 17 303 11 303 11 n/a

56 171212b_089.FIN2 515 3.6 24.0674 0.6372 0.0523 0.0026 0.3050 0.0170 0.0416 0.0007 0.39 299 113 270 13 262 5 262 5 n/a

57 171212b_090.FIN2 253 1.7 20.0000 0.8000 0.0562 0.0057 0.3950 0.0410 0.0500 0.0018 0.23 460 225 336 30 315 11 315 11 n/a

58 171212b_091.FIN2 1747 3.6 22.1730 0.7866 0.0523 0.0020 0.3290 0.0150 0.0451 0.0014 0.58 299 87 289 12 284 9 284 9 n/a

59 171212b_092.FIN2 2800 3.0 30.5250 0.7454 0.0505 0.0011 0.2302 0.0053 0.0328 0.0005 0.38 218 50 210 4 208 3 208 3 n/a

60 171212b_093.FIN2 317 1.5 19.8413 0.9842 0.0542 0.0032 0.3760 0.0230 0.0504 0.0023 0.37 379 133 322 17 317 14 317 14 n/a

61 171212b_100.FIN2 436 1.0 18.9394 0.7174 0.0531 0.0029 0.3900 0.0240 0.0528 0.0017 0.50 333 124 333 17 332 11 332 11 n/a

62 171212b_101.FIN2 1074 1.3 18.8324 0.6029 0.0536 0.0022 0.3950 0.0160 0.0531 0.0013 0.28 354 93 337 11 334 8 334 8 n/a

63 171212b_102.FIN2 1405 3.5 32.8299 0.7868 0.0501 0.0016 0.2140 0.0073 0.0305 0.0005 0.24 200 74 197 6 193 3 193 3 n/a

64 171212b_103.FIN2 448 1.3 19.3274 0.4856 0.0537 0.0020 0.3870 0.0150 0.0517 0.0009 0.41 358 84 331 11 325 6 325 6 n/a

65 171212b_104.FIN2 1423 3.8 32.5521 0.9219 0.0506 0.0026 0.2190 0.0130 0.0307 0.0007 0.48 223 119 200 11 195 4 195 4 n/a

66 171212b_105.FIN2 273 2.0 18.4843 0.6150 0.0540 0.0024 0.4020 0.0180 0.0541 0.0014 0.30 371 100 342 13 339 9 339 9 n/a

67 171212b_106.FIN2 1201 3.8 34.4353 0.7826 0.0499 0.0010 0.2022 0.0047 0.0290 0.0004 0.45 190 47 187 4 185 2 185 2 n/a

69 171212b_108.FIN2 279 1.7 19.5427 0.4965 0.0538 0.0021 0.3770 0.0130 0.0512 0.0008 0.09 363 88 325 10 322 5 322 5 n/a

70 171212b_109.FIN2 895 5.1 32.5733 0.7215 0.0505 0.0013 0.2160 0.0054 0.0307 0.0004 0.23 218 60 198 5 195 2 195 2 n/a

71 171212b_110.FIN2 1423 6.2 31.6056 0.8691 0.0504 0.0022 0.2205 0.0095 0.0316 0.0006 0.21 213 101 202 8 201 4 201 4 n/a

72 171212b_111.FIN2 157 1.7 20.6186 0.6802 0.0546 0.0030 0.3640 0.0220 0.0485 0.0013 0.42 396 123 312 17 305 8 305 8 n/a

73 171212b_118.FIN2 135 0.9 19.3461 0.4866 0.0551 0.0033 0.3950 0.0240 0.0517 0.0009 0.16 416 134 334 18 325 6 325 6 n/a

75 171212b_120.FIN2 234 1.5 19.7239 0.7003 0.0538 0.0025 0.3800 0.0200 0.0507 0.0015 0.45 363 105 325 15 319 9 319 9 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

76 171212b_121.FIN2 840 1.3 18.7266 0.5260 0.0542 0.0020 0.3970 0.0140 0.0534 0.0011 0.22 379 83 339 10 335 7 335 7 n/a

77 171212b_122.FIN2 133 1.1 2.3923 0.1087 0.1429 0.0061 8.2400 0.4900 0.4180 0.0170 0.73 2263 74 2252 53 2249 78 2263 74 99

79 171212b_124.FIN2 126 1.5 20.2347 0.5323 0.0546 0.0029 0.3690 0.0180 0.0494 0.0009 0.26 396 119 316 14 311 5 311 5 n/a

80 171212b_125.FIN2 305 1.1 20.6058 0.4671 0.0535 0.0016 0.3600 0.0110 0.0485 0.0006 0.21 350 68 310 8 306 4 306 4 n/a

81 171212b_126.FIN2 827 4.4 33.6814 0.7374 0.0505 0.0014 0.2064 0.0056 0.0297 0.0003 0.16 218 64 190 5 189 2 189 2 n/a

82 171212b_127.FIN2 526 1.7 19.1828 0.4784 0.0533 0.0018 0.3860 0.0140 0.0521 0.0009 0.15 342 76 330 10 328 6 328 6 n/a

83 171212b_128.FIN2 612 1.8 20.3666 0.6637 0.0531 0.0022 0.3590 0.0150 0.0491 0.0013 0.36 333 94 310 11 309 8 309 8 n/a

84 171212b_129.FIN2 1357 3.5 32.3520 0.7327 0.0508 0.0014 0.2152 0.0061 0.0309 0.0004 0.34 232 64 198 5 196 2 196 2 n/a

85 171212b_137.FIN2 644 9.4 31.2598 0.9576 0.0519 0.0031 0.2260 0.0140 0.0320 0.0008 0.39 281 137 207 11 203 5 203 5 n/a

86 171212b_138.FIN2 661 1.6 31.7058 0.7037 0.0509 0.0015 0.2183 0.0063 0.0315 0.0004 0.27 236 68 201 5 200 2 200 2 n/a

87 171212b_139.FIN2 317 2.0 19.5656 0.5359 0.0538 0.0021 0.3800 0.0160 0.0511 0.0010 0.41 363 88 325 12 321 6 321 6 n/a

88 171212b_140.FIN2 359 1.5 20.8507 0.5217 0.0531 0.0018 0.3490 0.0120 0.0480 0.0008 0.19 333 77 303 9 302 5 302 5 n/a

89 171212b_141.FIN2 341 1.4 19.0476 0.5442 0.0552 0.0027 0.3960 0.0200 0.0525 0.0011 0.30 420 109 337 15 330 7 330 7 n/a

90 171212b_142.FIN2 2254 5.1 31.7460 0.7760 0.0505 0.0015 0.2193 0.0066 0.0315 0.0005 0.28 218 69 201 6 200 3 200 3 n/a

91 171212b_143.FIN2 127 1.9 18.9753 0.6481 0.0559 0.0046 0.3940 0.0300 0.0527 0.0015 0.18 448 183 334 22 331 9 331 9 n/a

92 171212b_144.FIN2 365 0.9 20.3542 0.4972 0.0536 0.0026 0.3570 0.0150 0.0491 0.0007 0.04 354 110 311 12 309 4 309 4 n/a

Rejected Analysis
3 171212b_012.FIN2 203 1.3 18.6047 0.4154 0.0615 0.0024 0.4470 0.0180 0.0538 0.0007 0.07 657 84 372 12 337 4 337 4 n/a

16 171212b_031.FIN2 509 1.8 31.0366 0.8669 0.0555 0.0028 0.2450 0.0110 0.0322 0.0007 0.27 432 112 222 9 204 4 204 4 n/a

35 171212b_056.FIN2 168 2.2 19.6464 0.7334 0.0713 0.0063 0.5080 0.0470 0.0509 0.0016 0.35 966 180 411 31 320 10 320 10 n/a

42 171212b_069.FIN2 247 1.8 30.4507 1.0200 0.0562 0.0044 0.2560 0.0180 0.0328 0.0009 0.26 460 174 230 14 208 6 208 6 n/a

45 171212b_072.FIN2 469 1.6 7.0922 0.2314 0.1071 0.0026 2.1410 0.0870 0.1410 0.0037 0.70 1751 44 1157 28 850 21 850 21 49

47 171212b_074.FIN2 430 1.1 20.3252 0.7849 0.0584 0.0032 0.4050 0.0270 0.0492 0.0017 0.54 545 120 344 19 309 10 309 10 n/a

53 171212b_086.FIN2 399 3.9 21.6873 0.6114 0.0585 0.0026 0.3790 0.0170 0.0461 0.0009 0.26 549 97 325 13 291 6 291 6 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

68 171212b_107.FIN2 1194 1.5 17.0358 0.6675 0.0539 0.0022 0.4410 0.0240 0.0587 0.0020 0.59 367 92 371 17 368 12 368 12 n/a

74 171212b_119.FIN2 380 3.8 31.5756 1.1964 0.0584 0.0042 0.2560 0.0180 0.0317 0.0010 0.22 545 157 230 14 201 6 201 6 n/a

78 171212b_123.FIN2 223 1.8 20.4374 0.5012 0.0585 0.0025 0.3950 0.0170 0.0489 0.0008 0.18 549 93 336 12 308 5 308 5 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Whitehorse trough - Richthofen formation - Sample 17-LVD-038, King Lake (Zone 08V 474374E 6742564N NAD 83) 
isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

1 171002_105.FIN2 290 2.0 32.5203 1.1633 0.0506 0.0028 0.2150 0.0130 0.0308 0.0009 0.36 223 128 198 11 195 5 195 5 n/a

2 171002_106.FIN2 552 1.9 33.8524 0.9168 0.0503 0.0022 0.2080 0.0100 0.0295 0.0005 0.19 209 101 191 8 188 3 188 3 n/a

3 171002_107.FIN2 421 1.7 32.5415 1.1648 0.0506 0.0036 0.2150 0.0130 0.0307 0.0009 0.24 223 165 198 11 195 5 195 5 n/a

4 171002_108.FIN2 570 1.9 33.4336 0.9278 0.0498 0.0020 0.2072 0.0081 0.0299 0.0005 0.24 186 94 191 7 190 3 190 3 n/a

5 171002_109.FIN2 488 1.7 32.2477 0.9671 0.0505 0.0026 0.2170 0.0100 0.0310 0.0006 0.24 218 119 199 8 197 4 197 4 n/a

6 171002_110.FIN2 504 1.8 33.9674 0.8192 0.0506 0.0017 0.2035 0.0068 0.0294 0.0003 0.16 223 78 188 6 187 2 187 2 n/a

7 171002_111.FIN2 783 1.5 36.2057 1.0094 0.0499 0.0020 0.1921 0.0084 0.0276 0.0005 0.41 190 93 178 7 176 3 176 3 n/a

8 171002_122.FIN2 715 1.8 33.8983 1.1491 0.0501 0.0029 0.2040 0.0130 0.0295 0.0008 0.42 200 134 188 11 187 5 187 5 n/a

9 171002_123.FIN2 278 1.6 31.7460 1.4109 0.0505 0.0044 0.2170 0.0210 0.0315 0.0013 0.33 218 202 199 17 200 8 200 8 n/a

10 171002_124.FIN2 426 1.7 31.9693 0.8176 0.0501 0.0020 0.2170 0.0089 0.0313 0.0004 0.44 200 93 201 8 199 3 199 3 n/a

11 171002_125.FIN2 566 1.7 18.9394 0.6457 0.0534 0.0027 0.3920 0.0220 0.0528 0.0014 0.35 346 114 335 16 332 9 332 9 n/a

12 171002_126.FIN2 790 3.0 33.3667 0.8573 0.0500 0.0014 0.2075 0.0061 0.0300 0.0004 0.36 195 65 191 5 190 3 190 3 n/a

13 171002_127.FIN2 416 1.8 31.9898 0.8801 0.0505 0.0017 0.2207 0.0066 0.0313 0.0005 0.18 218 78 202 6 198 3 198 3 n/a

14 171002_128.FIN2 369 1.9 33.6135 0.7796 0.0507 0.0011 0.2064 0.0047 0.0298 0.0003 0.25 227 50 190 4 189 2 189 2 n/a

15 171002_129.FIN2 495 1.9 33.4113 0.8484 0.0508 0.0020 0.2084 0.0079 0.0299 0.0004 0.01 232 91 192 7 190 3 190 3 n/a

16 171002_130.FIN2 315 1.7 32.9598 1.1950 0.0500 0.0029 0.2110 0.0140 0.0303 0.0008 0.42 195 135 194 12 193 5 193 5 n/a

17 171002_131.FIN2 246 2.1 32.8731 0.8969 0.0507 0.0024 0.2105 0.0098 0.0304 0.0005 0.19 227 109 193 8 193 3 193 3 n/a

18 171002_132.FIN2 440 1.3 31.2402 0.8296 0.0507 0.0023 0.2230 0.0100 0.0320 0.0005 0.24 227 105 204 9 203 3 203 3 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

19 171002_133.FIN2 517 1.9 31.6756 0.7625 0.0497 0.0018 0.2192 0.0078 0.0316 0.0004 0.09 181 84 201 7 200 2 200 2 n/a

20 171005b_009.FIN2 605 1.6 36.2582 1.0649 0.0499 0.0024 0.1910 0.0100 0.0276 0.0007 0.39 190 112 177 9 175 4 175 4 n/a

21 171005b_010.FIN2 510 1.4 34.7222 0.7595 0.0504 0.0023 0.2006 0.0092 0.0288 0.0004 0.19 213 106 185 8 183 3 183 3 n/a

22 171005b_011.FIN2 915 1.2 36.9413 0.8188 0.0496 0.0014 0.1860 0.0054 0.0271 0.0004 0.33 176 66 173 5 172 2 172 2 n/a

23 171005b_012.FIN2 553 1.6 32.6158 1.0425 0.0502 0.0028 0.2120 0.0120 0.0307 0.0008 0.33 204 129 195 10 195 5 195 5 n/a

24 171005b_013.FIN2 584 1.4 33.0142 0.8502 0.0501 0.0026 0.2100 0.0100 0.0303 0.0006 0.13 200 121 193 9 192 4 192 4 n/a

25 171005b_014.FIN2 761 2.4 33.0251 0.9380 0.0504 0.0025 0.2110 0.0110 0.0303 0.0007 0.42 213 115 194 10 192 4 192 4 n/a

27 171005b_016.FIN2 836 1.5 35.0385 0.9576 0.0499 0.0024 0.1977 0.0098 0.0285 0.0006 0.25 190 112 183 8 181 4 181 4 n/a

28 171005b_017.FIN2 1741 1.2 36.7782 0.8927 0.0493 0.0021 0.1867 0.0085 0.0272 0.0005 0.39 162 100 174 7 173 3 173 3 n/a

Rejected Analysis
26 171005b_015.FIN2 367 1.1 34.9650 1.0758 0.0610 0.0036 0.2410 0.0140 0.0286 0.0007 0.17 639 127 219 12 182 5 182 5 n/a
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

Cretaceous
Sample 16-LVD-007, North Klondike Highway (Zone 08V 439338E 6865663N NAD 83) 

isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

1 170323_110.FIN2 124 2.1 5.4025 0.1839 0.0752 0.0020 1.9210 0.0620 0.1851 0.0038 0.57 1074 53 1086 22 1094 21 1074 53 102

2 170323_111.FIN2 187 3.7 50.3778 2.1572 0.0529 0.0040 0.1440 0.0110 0.0199 0.0007 0.22 325 172 136 10 127 4 127 4 n/a

4 170323_113.FIN2 348 1.8 30.4692 1.0212 0.0518 0.0019 0.2329 0.0087 0.0328 0.0006 0.35 277 84 212 7 208 4 208 4 n/a

5 170323_114.FIN2 243 1.2 18.7970 0.7420 0.0530 0.0029 0.3890 0.0230 0.0532 0.0015 0.47 329 124 332 17 334 9 334 9 n/a

7 170323_122.FIN2 375 2.1 26.3852 0.9050 0.0511 0.0020 0.2670 0.0110 0.0379 0.0008 0.38 245 90 240 9 240 5 240 5 n/a

9 170323_124.FIN2 583 2.1 54.8546 2.1063 0.0500 0.0034 0.1257 0.0085 0.0182 0.0005 0.28 195 158 120 8 117 3 117 3 n/a

10 170323_125.FIN2 111 0.8 6.7204 0.2168 0.0717 0.0020 1.4640 0.0440 0.1488 0.0027 0.48 977 57 916 19 894 15 894 15 91

11 170323_126.FIN2 238 2.4 29.5159 0.9583 0.0526 0.0025 0.2430 0.0110 0.0339 0.0007 0.20 312 108 220 9 215 4 215 4 n/a

12 170323_127.FIN2 499 3.1 31.8066 0.9914 0.0511 0.0015 0.2205 0.0076 0.0314 0.0005 0.38 245 68 203 6 200 3 200 3 n/a

13 170323_128.FIN2 271 2.4 32.0513 1.0273 0.0513 0.0026 0.2220 0.0120 0.0312 0.0005 0.30 254 117 202 10 198 3 198 3 n/a

14 170323_129.FIN2 175 2.5 51.2558 1.7077 0.0480 0.0031 0.1288 0.0084 0.0195 0.0004 0.13 99 153 122 8 125 2 125 2 n/a

15 170323_130.FIN2 549 1.6 33.2116 1.0368 0.0501 0.0019 0.2092 0.0081 0.0301 0.0005 0.19 200 88 192 7 191 3 191 3 n/a

17 170323_138.FIN2 435 2.3 5.5710 0.2048 0.0756 0.0016 1.8740 0.0540 0.1795 0.0045 0.71 1084 42 1071 19 1064 25 1084 42 98

18 170323_139.FIN2 213 1.9 31.3087 1.0783 0.0518 0.0031 0.2280 0.0140 0.0319 0.0007 0.12 277 137 207 11 203 4 203 4 n/a

19 170323_140.FIN2 1273 1.3 51.7331 1.6593 0.0492 0.0013 0.1314 0.0041 0.0193 0.0003 0.55 157 62 125 4 123 2 123 2 n/a

20 170323_141.FIN2 790 3.9 36.6838 1.1304 0.0503 0.0012 0.1905 0.0050 0.0273 0.0004 0.39 209 55 177 4 173 3 173 3 n/a

22 170323_143.FIN2 124 2.2 29.6384 1.0541 0.0512 0.0037 0.2380 0.0180 0.0337 0.0008 0.30 250 166 215 15 214 5 214 5 n/a

23 170323_144.FIN2 362 1.3 5.6754 0.1900 0.0737 0.0019 1.8000 0.0620 0.1762 0.0036 0.71 1033 52 1043 22 1046 19 1033 52 101
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

24 170323_145.FIN2 316 2.0 37.1195 1.2676 0.0509 0.0026 0.1867 0.0088 0.0269 0.0006 0.22 236 118 173 8 171 4 171 4 n/a

25 170323_146.FIN2 1037 3.3 54.2299 1.6469 0.0490 0.0013 0.1251 0.0037 0.0184 0.0003 0.40 148 62 120 3 118 2 118 2 n/a

27 170323_154.FIN2 194 1.9 52.5210 1.7930 0.0483 0.0035 0.1280 0.0100 0.0190 0.0004 0.32 114 171 122 9 122 3 122 3 n/a

28 170323_155.FIN2 538 2.6 33.7268 1.0579 0.0502 0.0018 0.2059 0.0080 0.0297 0.0005 0.43 204 83 190 7 188 3 188 3 n/a

30 170323_157.FIN2 54 3.1 25.6410 0.9862 0.0509 0.0043 0.2710 0.0230 0.0390 0.0011 0.19 236 195 240 18 247 7 247 7 n/a

32 170323_159.FIN2 596 2.4 31.0849 1.0629 0.0516 0.0022 0.2282 0.0091 0.0322 0.0007 0.58 268 98 211 9 204 5 204 5 n/a

33 170323_160.FIN2 277 1.1 29.5858 1.0504 0.0529 0.0029 0.2490 0.0150 0.0338 0.0009 0.36 325 124 225 12 214 5 214 5 n/a

34 170323_161.FIN2 240 1.6 34.1530 1.2831 0.0514 0.0038 0.2070 0.0150 0.0293 0.0008 0.10 259 170 190 12 186 5 186 5 n/a

35 170323_162.FIN2 245 0.9 3.5211 0.1612 0.1226 0.0030 4.8200 0.2000 0.2840 0.0100 0.84 1994 43 1783 35 1612 52 1994 43 81

36 170323_169.FIN2 69 3.0 27.2480 1.0394 0.0525 0.0050 0.2630 0.0220 0.0367 0.0010 0.39 307 217 235 18 232 6 232 6 n/a

38 170323_171.FIN2 788 2.2 52.7983 1.7284 0.0490 0.0018 0.1281 0.0042 0.0189 0.0004 0.14 148 86 122 4 121 2 121 2 n/a

39 170323_172.FIN2 849 1.5 54.7345 2.1271 0.0497 0.0025 0.1256 0.0069 0.0183 0.0005 0.45 181 117 120 6 117 3 117 3 n/a

40 170323_173.FIN2 484 1.7 20.5761 0.7197 0.0532 0.0020 0.3590 0.0130 0.0486 0.0010 0.32 337 85 311 10 306 6 306 6 n/a

41 170323_174.FIN2 134 2.1 19.5313 0.6866 0.0540 0.0030 0.3780 0.0200 0.0512 0.0011 0.17 371 125 323 15 322 7 322 7 n/a

42 170323_175.FIN2 464 8.8 53.7346 1.7902 0.0494 0.0029 0.1268 0.0076 0.0186 0.0004 0.26 167 137 121 7 119 2 119 2 n/a

46 170323_185.FIN2 202 2.4 30.9789 1.2476 0.0512 0.0040 0.2300 0.0200 0.0323 0.0009 0.50 250 180 209 17 205 6 205 6 n/a

47 170323_186.FIN2 253 2.0 3.8139 0.1193 0.0926 0.0015 3.3590 0.0680 0.2622 0.0042 0.64 1480 31 1493 16 1501 21 1480 31 101

49 170323_188.FIN2 367 2.7 30.7031 0.9333 0.0503 0.0014 0.2257 0.0063 0.0326 0.0005 0.31 209 65 206 5 207 3 207 3 n/a

55 170323_194.FIN2 986 2.6 44.6229 1.5731 0.0502 0.0017 0.1553 0.0060 0.0224 0.0005 0.60 204 79 147 5 143 3 143 3 n/a

61 170323_206.FIN2 136 2.7 50.8906 1.7093 0.0514 0.0039 0.1390 0.0100 0.0197 0.0004 0.16 259 174 131 9 125 3 125 3 n/a

63 170323_208.FIN2 642 2.0 19.3424 0.7108 0.0541 0.0019 0.3880 0.0160 0.0517 0.0013 0.51 375 79 332 11 325 8 325 8 n/a

64 170323_209.FIN2 1113 2.2 52.6039 1.6603 0.0491 0.0014 0.1295 0.0040 0.0190 0.0003 0.32 153 67 124 4 121 2 121 2 n/a

65 170323_210.FIN2 811 2.0 17.3611 0.5425 0.0533 0.0012 0.4240 0.0110 0.0576 0.0010 0.53 342 51 359 8 361 6 361 6 n/a

67 170324_010.FIN2 751 2.7 37.3972 1.5384 0.0522 0.0018 0.1922 0.0091 0.0267 0.0007 0.69 294 79 178 8 170 5 170 5 n/a

228



isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

68 170324_011.FIN2 619 1.9 17.5747 0.6486 0.0544 0.0016 0.4250 0.0130 0.0569 0.0012 0.47 388 66 359 10 357 7 357 7 n/a

69 170324_012.FIN2 1788 2.5 56.2430 2.3725 0.0497 0.0022 0.1211 0.0049 0.0178 0.0005 0.26 181 103 116 4 114 3 114 3 n/a

72 170324_015.FIN2 192 3.3 17.2117 0.6221 0.0548 0.0018 0.4360 0.0150 0.0581 0.0011 0.43 404 74 366 11 364 7 364 7 n/a

73 170324_016.FIN2 1124 2.5 53.9665 1.9513 0.0492 0.0015 0.1250 0.0043 0.0185 0.0004 0.45 157 71 120 4 118 2 118 2 n/a

78 170324_027.FIN2 1007 3.4 37.5657 1.3971 0.0511 0.0018 0.1862 0.0072 0.0266 0.0006 0.44 245 81 173 6 169 4 169 4 n/a

79 170324_028.FIN2 592 6.3 17.0707 0.6120 0.0550 0.0012 0.4420 0.0120 0.0586 0.0010 0.63 412 49 371 9 367 6 367 6 n/a

82 170324_031.FIN2 230 1.0 3.5855 0.1414 0.1081 0.0024 4.1300 0.1200 0.2789 0.0065 0.68 1768 41 1665 21 1585 33 1768 41 90

83 170324_032.FIN2 1010 1.6 56.6893 2.5388 0.0510 0.0025 0.1235 0.0075 0.0176 0.0006 0.51 241 113 118 7 113 4 113 4 n/a

3 170323_112.FIN2 172 3.3 50.0751 1.8305 0.0537 0.0033 0.1472 0.0094 0.0200 0.0005 0.17 358 139 139 8 128 3 128 3 n/a

6 170323_121.FIN2 1330 3.5 40.6174 1.9797 0.0524 0.0014 0.1787 0.0090 0.0246 0.0010 0.87 303 61 166 8 157 6 157 6 n/a

8 170323_123.FIN2 221 3.5 54.5852 2.2347 0.0563 0.0046 0.1460 0.0130 0.0183 0.0006 0.18 464 181 138 11 117 4 117 4 n/a

16 170323_137.FIN2 168 2.2 29.4985 1.3923 0.0670 0.0043 0.3220 0.0280 0.0339 0.0013 0.48 838 134 282 21 215 8 215 8 n/a

21 170323_142.FIN2 3230 4.3 58.1058 2.4984 0.0612 0.0022 0.1456 0.0065 0.0172 0.0006 0.61 646 77 138 6 110 4 110 4 n/a

26 170323_153.FIN2 168 2.5 55.3710 2.1768 0.0571 0.0047 0.1400 0.0110 0.0181 0.0005 0.27 495 181 132 10 115 3 115 3 n/a

29 170323_156.FIN2 117 2.6 51.1509 2.2240 0.0561 0.0061 0.1520 0.0170 0.0196 0.0007 0.38 456 241 142 15 125 4 125 4 n/a

31 170323_158.FIN2 239 1.6 36.4564 1.1829 0.0523 0.0025 0.2010 0.0110 0.0274 0.0005 0.42 299 109 185 9 174 3 174 3 n/a

37 170323_170.FIN2 1353 2.4 4.0404 0.1796 0.2085 0.0024 7.2100 0.2200 0.2475 0.0084 0.95 2894 19 2135 27 1424 43 2894 43 49

43 170323_176.FIN2 879 0.8 47.2813 2.0790 0.0562 0.0037 0.1650 0.0150 0.0212 0.0007 0.72 460 146 155 13 135 5 135 5 n/a

44 170323_177.FIN2 957 2.8 24.3843 0.8324 0.0568 0.0020 0.3240 0.0120 0.0410 0.0009 0.31 484 78 285 9 259 5 259 5 n/a

45 170323_178.FIN2 395 2.2 31.4268 1.0864 0.0505 0.0018 0.2215 0.0089 0.0318 0.0007 0.48 218 83 203 7 202 5 202 5 n/a

48 170323_187.FIN2 314 1.4 31.1333 1.0662 0.0569 0.0026 0.2520 0.0110 0.0321 0.0007 0.22 488 101 227 9 204 4 204 4 n/a

50 170323_189.FIN2 174 3.0 52.1105 2.1724 0.0708 0.0080 0.1870 0.0210 0.0192 0.0006 0.39 952 231 173 18 123 4 123 4 n/a

51 170323_190.FIN2 128 2.7 32.0924 1.2359 0.0631 0.0058 0.2750 0.0280 0.0312 0.0009 0.37 712 195 245 22 198 5 198 5 n/a

Rejected Analysis
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isotopic ratios isotopic ages

Grain Spot name U U/Th 238U/ 207Pb/ 207Pb 206Pb 207Pb ± 207Pb ± 206Pb ± Best ±

(ppm) 206Pb 2SE 206Pb 2SE 235U 2SE 238U 2SE rho* 206Pb (Ma) 235U (Ma) 238U (Ma) Age (Ma) conc.

52 170323_191.FIN2 1085 1.0 58.9623 2.0512 0.1236 0.0036 0.2896 0.0092 0.0170 0.0004 0.49 2009 52 258 7 108 2 108 2 n/a

53 170323_192.FIN2 173 1.8 38.7147 1.3939 0.0599 0.0039 0.2130 0.0140 0.0258 0.0006 0.19 600 141 195 11 164 4 164 4 n/a

54 170323_193.FIN2 481 2.3 32.4044 1.1551 0.0560 0.0020 0.2410 0.0100 0.0309 0.0007 0.49 452 79 219 8 196 4 196 4 n/a

56 170323_201.FIN2 281 1.9 24.6853 0.7922 0.0609 0.0022 0.3370 0.0130 0.0405 0.0008 0.22 636 78 294 10 256 5 256 5 n/a

57 170323_202.FIN2 248 1.8 30.2389 1.0058 0.0533 0.0019 0.2429 0.0088 0.0331 0.0006 0.24 342 81 221 7 210 4 210 4 n/a

58 170323_203.FIN2 1240 3.1 42.1941 2.4925 0.0578 0.0027 0.1960 0.0190 0.0237 0.0013 0.96 522 102 180 16 151 8 151 8 n/a

59 170323_204.FIN2 323 4.4 38.6100 1.4162 0.0604 0.0037 0.2170 0.0140 0.0259 0.0007 0.29 618 132 198 12 165 4 165 4 n/a

60 170323_205.FIN2 1060 2.0 35.1370 1.3581 0.0697 0.0029 0.2760 0.0150 0.0285 0.0008 0.65 920 86 247 12 181 5 181 5 n/a

62 170323_207.FIN2 104 0.8 2.8137 0.1029 0.1127 0.0030 5.5300 0.1700 0.3554 0.0087 0.57 1843 48 1902 27 1959 42 1843 42 106

66 170324_009.FIN2 237 2.0 31.2500 1.6602 0.0595 0.0048 0.2620 0.0220 0.0320 0.0014 0.46 585 175 235 18 203 9 203 9 n/a

70 170324_013.FIN2 351 0.9 28.4091 1.2106 0.0643 0.0041 0.3110 0.0200 0.0352 0.0011 0.52 752 135 274 16 223 7 223 7 n/a

71 170324_014.FIN2 556 0.6 29.4118 1.4706 0.0565 0.0027 0.2640 0.0170 0.0340 0.0014 0.58 472 106 237 13 216 9 216 9 n/a

74 170324_017.FIN2 445 2.4 18.1818 0.6612 0.0592 0.0020 0.4460 0.0160 0.0550 0.0011 0.37 574 73 373 11 345 7 345 7 n/a

75 170324_018.FIN2 325 2.4 36.1795 1.4398 0.0619 0.0030 0.2340 0.0120 0.0276 0.0007 0.31 671 104 213 10 176 4 176 4 n/a

76 170324_025.FIN2 505 1.7 33.3333 1.4444 0.0584 0.0037 0.2390 0.0170 0.0300 0.0009 0.31 545 138 217 13 191 6 191 6 n/a

77 170324_026.FIN2 220 1.4 36.6300 1.6101 0.0554 0.0039 0.2070 0.0170 0.0273 0.0009 0.53 428 157 191 14 174 6 174 6 n/a

80 170324_029.FIN2 492 2.1 32.1337 1.4456 0.0595 0.0039 0.2540 0.0180 0.0311 0.0010 0.43 585 142 229 15 198 6 198 6 n/a

81 170324_030.FIN2 2839 1.3 61.6523 2.5467 0.0797 0.0023 0.1769 0.0065 0.0162 0.0005 0.62 1190 57 165 6 104 3 104 3 n/a

* italicized rho values are the average rho values for the sample and replace negative rho values
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Whitehorse trough - Tanglefoot formation - Sample 16-LVD-001B, Robert Campbell Highway (Zone 08V 455577E 6877512N NAD 83) 
corrected

G
ra

in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

2 16-LVD-001B_119 0.282575 0.000026 0.00096 0.00005 0.0243 0.0012 1.467178 0.000031 14.4 205 0.282571 -7.4 0.9 -3.0

3 16-LVD-001B_120 0.282619 0.000026 0.00109 0.00006 0.0274 0.0017 1.467119 0.000043 11.5 201 0.282615 -5.9 0.9 -1.5

4 16-LVD-001B_121 0.282743 0.000026 0.00130 0.00001 0.0327 0.0002 1.467159 0.000036 11.2 204 0.282738 -1.5 0.9 2.9

5 16-LVD-001B_122 0.282716 0.000026 0.00144 0.00009 0.0318 0.0020 1.467143 0.000034 12.3 207 0.282710 -2.4 0.9 2.0

6 16-LVD-001B_123 0.282680 0.000022 0.00116 0.00007 0.0243 0.0014 1.467170 0.000033 13.5 204 0.282676 -3.7 0.8 0.7

7 16-LVD-001B_124 0.282714 0.000020 0.00108 0.00006 0.0233 0.0014 1.467176 0.000025 13.5 204 0.282710 -2.5 0.7 1.9

8 16-LVD-001B_125 0.282746 0.000027 0.00149 0.00010 0.0391 0.0026 1.467151 0.000032 11.9 208 0.282740 -1.4 1.0 3.0

9 16-LVD-001B_126 0.282556 0.000027 0.00081 0.00003 0.0192 0.0005 1.467177 0.000040 12.7 209 0.282553 -8.1 1.0 -3.6

10 16-LVD-001B_127 0.282573 0.000022 0.00061 0.00005 0.0151 0.0012 1.467174 0.000032 12.0 198 0.282571 -7.5 0.8 -3.2

11 16-LVD-001B_128 0.282704 0.000024 0.00096 0.00008 0.0219 0.0021 1.467177 0.000041 11.3 213 0.282700 -2.9 0.8 1.7

12 16-LVD-001B_129 0.282708 0.000024 0.00127 0.00005 0.0277 0.0009 1.467237 0.000039 12.7 200 0.282703 -2.7 0.8 1.6

14 16-LVD-001B_137 0.282720 0.000030 0.00080 0.00002 0.0189 0.0005 1.467180 0.000041 13.6 198 0.282717 -2.3 1.1 2.0

15 16-LVD-001B_138 0.282758 0.000027 0.00154 0.00008 0.0386 0.0018 1.467202 0.000045 12.0 192 0.282752 -1.0 1.0 3.1

17 16-LVD-001B_140 0.282809 0.000029 0.00265 0.00015 0.0673 0.0044 1.467174 0.000045 8.9 187 0.282800 0.8 1.0 4.7

18 16-LVD-001B_141 0.282660 0.000019 0.00129 0.00003 0.0272 0.0006 1.467180 0.000031 13.1 198 0.282655 -4.4 0.7 -0.2

19 16-LVD-001B_142 0.282584 0.000024 0.00117 0.00006 0.0285 0.0014 1.467218 0.000041 16.5 199 0.282580 -7.1 0.8 -2.8

21 16-LVD-001B_144 0.282728 0.000019 0.00143 0.00013 0.0309 0.0027 1.467178 0.000036 15.5 186 0.282723 -2.0 0.7 1.9

22 16-LVD-001B_145 0.282586 0.000023 0.00123 0.00006 0.0300 0.0016 1.467171 0.000034 14.7 198 0.282581 -7.0 0.8 -2.8

23 16-LVD-001B_146 0.282561 0.000021 0.00107 0.00002 0.0256 0.0007 1.467193 0.000029 12.7 186 0.282557 -7.9 0.7 -3.9

24 16-LVD-001B_147 0.282554 0.000018 0.00092 0.00007 0.0220 0.0015 1.467171 0.000036 12.1 191 0.282551 -8.2 0.6 -4.0

Tanglefoot formation

D.2 Lu-Hf isotopic ratios
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

25 16-LVD-001B_154 0.282726 0.000020 0.00116 0.00003 0.0234 0.0008 1.467177 0.000040 13.4 200 0.282722 -2.1 0.7 2.2

26 16-LVD-001B_155 0.282693 0.000027 0.00106 0.00003 0.0236 0.0005 1.467184 0.000031 11.8 206 0.282689 -3.3 1.0 1.2

27 16-LVD-001B_156 0.282575 0.000021 0.00100 0.00001 0.0239 0.0003 1.467196 0.000027 12.5 195 0.282571 -7.4 0.7 -3.2

28 16-LVD-001B_157 0.282702 0.000019 0.00092 0.00005 0.0203 0.0010 1.467204 0.000033 11.1 206 0.282698 -2.9 0.7 1.5

29 16-LVD-001B_158 0.282914 0.000023 0.00036 0.00003 0.0091 0.0008 1.467177 0.000030 13.4 219 0.282913 4.6 0.8 9.4

31 16-LVD-001B_160 0.282792 0.000017 0.00063 0.00001 0.0163 0.0004 1.467186 0.000039 10.9 200 0.282790 0.2 0.6 4.6

32 16-LVD-001B_161 0.282690 0.000019 0.00090 0.00004 0.0194 0.0009 1.467193 0.000034 12.4 206 0.282687 -3.4 0.7 1.1

33 16-LVD-001B_162 0.282577 0.000024 0.00106 0.00001 0.0253 0.0004 1.467167 0.000040 12.7 192 0.282573 -7.4 0.8 -3.2

34 16-LVD-001B_163 0.282675 0.000022 0.00122 0.00003 0.0262 0.0007 1.467234 0.000039 12.1 197 0.282671 -3.9 0.8 0.3

35 16-LVD-001B_164 0.282583 0.000027 0.00074 0.00001 0.0168 0.0003 1.467173 0.000034 13.1 189 0.282580 -7.1 1.0 -3.0

36 16-LVD-001B_165 0.282696 0.000024 0.00118 0.00008 0.0275 0.0020 1.467160 0.000034 11.7 195 0.282692 -3.1 0.8 1.0

37 16-LVD-001B_172 0.282710 0.000027 0.00158 0.00009 0.0350 0.0022 1.467243 0.000047 14.1 202 0.282704 -2.7 1.0 1.6

38 16-LVD-001B_173 0.282569 0.000027 0.00119 0.00008 0.0291 0.0024 1.467208 0.000037 12.5 185 0.282565 -7.6 1.0 -3.7

39 16-LVD-001B_174 0.282839 0.000025 0.00091 0.00005 0.0231 0.0014 1.467133 0.000034 11.3 203 0.282836 1.9 0.9 6.3

40 16-LVD-001B_175 0.282636 0.000027 0.00117 0.00005 0.0287 0.0012 1.467225 0.000045 15.2 185 0.282632 -5.3 1.0 -1.3

41 16-LVD-001B_176 0.282789 0.000031 0.00089 0.00008 0.0183 0.0016 1.467176 0.000033 14.8 200 0.282786 0.1 1.1 4.5

42 16-LVD-001B_177 0.282701 0.000027 0.00147 0.00008 0.0320 0.0022 1.467180 0.000036 13.1 196 0.282696 -3.0 1.0 1.2

43 16-LVD-001B_178 0.282544 0.000022 0.00097 0.00002 0.0229 0.0005 1.467159 0.000038 12.4 191 0.282541 -8.5 0.8 -4.4

44 16-LVD-001B_179 0.282544 0.000022 0.00090 0.00003 0.0214 0.0005 1.467207 0.000036 12.4 190 0.282541 -8.5 0.8 -4.4

45 16-LVD-001B_180 0.282565 0.000021 0.00101 0.00005 0.0242 0.0010 1.467178 0.000032 14.6 186 0.282561 -7.8 0.7 -3.8

46 16-LVD-001B_181 0.282592 0.000025 0.00087 0.00004 0.0205 0.0010 1.467183 0.000040 12.7 193 0.282589 -6.8 0.9 -2.7

47 16-LVD-001B_182 0.282691 0.000024 0.00090 0.00004 0.0201 0.0009 1.467185 0.000036 12.3 195 0.282688 -3.3 0.8 0.9

49 16-LVD-001B_190 0.282684 0.000029 0.00103 0.00004 0.0218 0.0012 1.467221 0.000033 12.5 198 0.282680 -3.6 1.0 0.7
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50 16-LVD-001B_191 0.282581 0.000024 0.00127 0.00001 0.0298 0.0005 1.467200 0.000038 12.2 185 0.282577 -7.2 0.8 -3.3

51 16-LVD-001B_192 0.282690 0.000020 0.00080 0.00004 0.0185 0.0007 1.467173 0.000034 12.4 197 0.282687 -3.4 0.7 0.9

52 16-LVD-001B_193 0.282561 0.000020 0.00100 0.00003 0.0233 0.0008 1.467184 0.000023 13.2 193 0.282557 -7.9 0.7 -3.8

54 16-LVD-001B_195 0.282700 0.000028 0.00105 0.00004 0.0247 0.0008 1.467198 0.000030 12.8 204 0.282696 -3.0 1.0 1.4

55 16-LVD-001B_196 0.282613 0.000027 0.00099 0.00004 0.0234 0.0009 1.467136 0.000040 12.5 204 0.282609 -6.1 1.0 -1.7

56 16-LVD-001B_197 0.282713 0.000019 0.00082 0.00006 0.0166 0.0013 1.467157 0.000030 13.9 198 0.282710 -2.5 0.7 1.7

57 16-LVD-001B_198 0.282576 0.000021 0.00077 0.00003 0.0180 0.0008 1.467191 0.000036 12.9 191 0.282573 -7.4 0.7 -3.2

58 16-LVD-001B_199 0.282616 0.000029 0.00128 0.00004 0.0302 0.0011 1.467206 0.000048 10.1 193 0.282611 -6.0 1.0 -1.8

59 16-LVD-001B_200 0.282537 0.000024 0.00123 0.00003 0.0295 0.0009 1.467147 0.000043 13.7 189 0.282533 -8.8 0.8 -4.7

60 16-LVD-001B_201 0.282647 0.000027 0.00086 0.00002 0.0200 0.0004 1.467197 0.000030 12.3 185 0.282644 -4.9 1.0 -0.9

61 16-LVD-001B_208 0.282566 0.000022 0.00094 0.00004 0.0227 0.0008 1.467170 0.000036 13.2 192 0.282563 -7.7 0.8 -3.6

62 16-LVD-001B_209 0.282736 0.000025 0.00127 0.00004 0.0318 0.0011 1.467161 0.000039 11.4 194 0.282731 -1.7 0.9 2.4

63 16-LVD-001B_210 0.282572 0.000037 0.00152 0.00010 0.0383 0.0029 1.467189 0.000046 14.4 194 0.282567 -7.5 1.3 -3.4

64 16-LVD-001B_211 0.282543 0.000024 0.00094 0.00002 0.0219 0.0006 1.467172 0.000032 11.8 187 0.282540 -8.6 0.8 -4.5

66 16-LVD-001B_213 0.282687 0.000032 0.00121 0.00014 0.0271 0.0033 1.467157 0.000047 12.2 353 0.282679 -3.5 1.1 4.1

69 16-LVD-001B_216 0.282591 0.000027 0.00112 0.00003 0.0266 0.0008 1.467179 0.000042 14.3 191 0.282587 -6.9 1.0 -2.8

70 16-LVD-001B_217 0.282593 0.000021 0.00114 0.00004 0.0271 0.0011 1.467180 0.000030 12.0 193 0.282589 -6.8 0.7 -2.6

71 16-LVD-001B_218 0.282734 0.000025 0.00142 0.00002 0.0299 0.0008 1.467158 0.000039 14.9 209 0.282728 -1.8 0.9 2.7

72 16-LVD-001B_219 0.282585 0.000016 0.00089 0.00003 0.0210 0.0008 1.467183 0.000038 12.3 186 0.282582 -7.1 0.6 -3.1

74 16-LVD-001B_11 0.282552 0.000025 0.00113 0.00002 0.0276 0.0008 1.467196 0.000026 13.3 195 0.282548 -8.2 0.9 -4.0

75 16-LVD-001B_12 0.282598 0.000029 0.00133 0.00006 0.0321 0.0014 1.467196 0.000042 11.8 185 0.282593 -6.6 1.0 -2.7

76 16-LVD-001B_13 0.282666 0.000022 0.00060 0.00002 0.0133 0.0004 1.467175 0.000041 12.4 194 0.282664 -4.2 0.8 0.0

77 16-LVD-001B_14 0.282773 0.000024 0.00126 0.00005 0.0283 0.0007 1.467185 0.000033 14.6 193 0.282768 -0.4 0.8 3.7
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78 16-LVD-001B_15 0.282598 0.000030 0.00110 0.00006 0.0273 0.0016 1.467149 0.000042 14.2 186 0.282594 -6.6 1.1 -2.6

79 16-LVD-001B_16 0.282715 0.000024 0.00128 0.00012 0.0310 0.0033 1.467167 0.000031 12.2 207 0.282710 -2.5 0.8 1.9

80 16-LVD-001B_17 0.282469 0.000027 0.00084 0.00004 0.0227 0.0012 1.467146 0.000033 11.1 342 0.282464 -11.2 1.0 -3.8

82 16-LVD-001B_19 0.282746 0.000023 0.00120 0.00005 0.0293 0.0012 1.467190 0.000026 11.8 199 0.282742 -1.4 0.8 2.9

83 16-LVD-001B_20 0.282673 0.000025 0.00079 0.00004 0.0185 0.0008 1.467209 0.000035 12.3 201 0.282670 -4.0 0.9 0.4

84 16-LVD-001B_21 0.282622 0.000022 0.00117 0.00004 0.0284 0.0010 1.467171 0.000030 12.7 186 0.282618 -5.8 0.8 -1.8

87 16-LVD-001B_30 0.282729 0.000023 0.00082 0.00003 0.0203 0.0006 1.467149 0.000032 13.5 205 0.282726 -2.0 0.8 2.5

89 16-LVD-001B_32 0.282726 0.000021 0.00116 0.00003 0.0239 0.0006 1.467176 0.000026 13.5 195 0.282722 -2.1 0.7 2.1

90 16-LVD-001B_33 0.282683 0.000023 0.00048 0.00002 0.0108 0.0005 1.467172 0.000036 13.1 201 0.282681 -3.6 0.8 0.8

91 16-LVD-001B_34 0.282701 0.000023 0.00117 0.00004 0.0279 0.0012 1.467188 0.000033 13.1 188 0.282697 -3.0 0.8 1.1

92 16-LVD-001B_35 0.282552 0.000026 0.00111 0.00004 0.0271 0.0009 1.467167 0.000036 14.3 194 0.282548 -8.2 0.9 -4.1

93 16-LVD-001B_36 0.282767 0.000040 0.00114 0.00008 0.0288 0.0024 1.467180 0.000041 13.3 185 0.282763 -0.6 1.4 3.3

94 16-LVD-001B_37 0.282635 0.000021 0.00076 0.00002 0.0185 0.0006 1.467201 0.000031 13.3 186 0.282632 -5.3 0.7 -1.3

95 16-LVD-001B_38 0.282664 0.000022 0.00108 0.00003 0.0245 0.0007 1.467177 0.000041 12.1 204 0.282660 -4.3 0.8 0.1

96 16-LVD-001B_39 0.282717 0.000021 0.00089 0.00002 0.0219 0.0006 1.467160 0.000034 15.8 193 0.282714 -2.4 0.7 1.8

97 16-LVD-001B_46 0.282571 0.000023 0.00091 0.00003 0.0222 0.0007 1.467164 0.000037 12.5 196 0.282568 -7.6 0.8 -3.3

98 16-LVD-001B_47 0.282714 0.000017 0.00098 0.00007 0.0198 0.0014 1.467191 0.000026 14.2 203 0.282710 -2.5 0.6 1.9

99 16-LVD-001B_48 0.282696 0.000023 0.00063 0.00001 0.0160 0.0003 1.467189 0.000039 12.0 198 0.282694 -3.1 0.8 1.2

100 16-LVD-001B_49 0.282553 0.000025 0.00085 0.00002 0.0199 0.0005 1.467186 0.000027 13.4 189 0.282550 -8.2 0.9 -4.1

102 16-LVD-001B_51 0.282578 0.000028 0.00120 0.00003 0.0290 0.0008 1.467200 0.000027 12.3 189 0.282574 -7.3 1.0 -3.3

103 16-LVD-001B_52 0.282647 0.000023 0.00102 0.00005 0.0233 0.0012 1.467150 0.000035 13.2 186 0.282643 -4.9 0.8 -0.9

104 16-LVD-001B_53 0.282579 0.000024 0.00088 0.00003 0.0207 0.0006 1.467153 0.000035 12.3 192 0.282576 -7.3 0.8 -3.1

105 16-LVD-001B_54 0.282729 0.000027 0.00143 0.00007 0.0299 0.0018 1.467138 0.000028 13.4 191 0.282724 -2.0 1.0 2.1
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106 16-LVD-001B_55 0.282595 0.000023 0.00115 0.00004 0.0272 0.0009 1.467181 0.000039 12.3 186 0.282591 -6.7 0.8 -2.7

107 16-LVD-001B_56 0.282653 0.000021 0.00073 0.00004 0.0167 0.0007 1.467172 0.000033 12.9 201 0.282650 -4.7 0.7 -0.3

110 16-LVD-001B_65 0.282582 0.000019 0.00107 0.00005 0.0256 0.0011 1.467160 0.000026 13.3 187 0.282578 -7.2 0.7 -3.2

111 16-LVD-001B_66 0.282705 0.000031 0.00238 0.00010 0.0601 0.0027 1.467222 0.000034 10.6 204 0.282696 -2.8 1.1 1.4

112 16-LVD-001B_67 0.282756 0.000019 0.00153 0.00002 0.0325 0.0005 1.467159 0.000030 13.4 202 0.282750 -1.0 0.7 3.3

113 16-LVD-001B_68 0.282585 0.000024 0.00094 0.00006 0.0224 0.0014 1.467172 0.000029 12.7 185 0.282582 -7.1 0.8 -3.1

114 16-LVD-001B_69 0.282626 0.000021 0.00076 0.00003 0.0169 0.0006 1.467198 0.000036 12.7 188 0.282623 -5.6 0.7 -1.5

115 16-LVD-001B_70 0.282557 0.000022 0.00089 0.00004 0.0206 0.0008 1.467178 0.000032 13.1 187 0.282554 -8.1 0.8 -4.0

117 16-LVD-001B_72 0.282570 0.000025 0.00108 0.00008 0.0256 0.0022 1.467190 0.000032 12.3 188 0.282566 -7.6 0.9 -3.6

118 16-LVD-001B_73 0.282708 0.000025 0.00118 0.00002 0.0268 0.0005 1.467126 0.000031 12.1 201 0.282704 -2.7 0.9 1.6

120 16-LVD-001B_75 0.282588 0.000022 0.00084 0.00003 0.0199 0.0007 1.467171 0.000035 12.7 195 0.282585 -7.0 0.8 -2.9

Rejected Analysis
1 16-LVD-001B_118 0.282586 0.000029 0.00104 0.00003 0.0269 0.0008 1.467164 0.000039 11.2 196 0.282582 -7.0 1.0 -2.8

13 16-LVD-001B_136 0.282752 0.000028 0.00115 0.00006 0.0283 0.0017 1.467226 0.000041 11.2 204 0.282748 -1.2 1.0 3.2

16 16-LVD-001B_139 0.282754 0.000026 0.00129 0.00004 0.0265 0.0012 1.467188 0.000042 15.9 208 0.282749 -1.1 0.9 3.4

20 16-LVD-001B_143 0.282743 0.000032 0.00103 0.00005 0.0251 0.0012 1.467176 0.000036 9.5 208 0.282739 -1.5 1.1 3.0

30 16-LVD-001B_159 0.282546 0.000034 0.00099 0.00002 0.0249 0.0006 1.467163 0.000049 14.7 198 0.282542 -8.5 1.2 -4.2

48 16-LVD-001B_183 0.282674 0.000041 0.00151 0.00016 0.0333 0.0037 1.467172 0.000052 17.0 195 0.282668 -3.9 1.5 0.2

53 16-LVD-001B_194 0.282720 0.000027 0.00076 0.00003 0.0183 0.0006 1.467203 0.000040 12.4 225 0.282717 -2.3 1.0 2.6

65 16-LVD-001B_212 0.282723 0.000025 0.00154 0.00004 0.0368 0.0012 1.467183 0.000032 13.0 179 0.282718 -2.2 0.9 1.6

67 16-LVD-001B_214 0.282616 0.000029 0.00168 0.00008 0.0417 0.0020 1.467161 0.000044 12.8 196 0.282610 -6.0 1.0 -1.8

68 16-LVD-001B_215 0.282764 0.000025 0.00145 0.00012 0.0273 0.0017 1.467215 0.000049 15.7 199 0.282759 -0.7 0.9 3.5

73 16-LVD-001B_10 0.282535 0.000018 0.00105 0.00013 0.0268 0.0035 1.467151 0.000040 17.0 191 0.282531 -8.8 0.6 -4.7
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81 16-LVD-001B_18 0.282713 0.000024 0.00058 0.00006 0.0121 0.0012 1.467181 0.000037 14.6 195 0.282711 -2.5 0.8 1.7

85 16-LVD-001B_28 0.282738 0.000024 0.00140 0.00006 0.0357 0.0013 1.467177 0.000040 11.9 200 0.282733 -1.7 0.8 2.6

86 16-LVD-001B_29 0.282729 0.000024 0.00105 0.00005 0.0262 0.0013 1.467192 0.000026 12.6 197 0.282725 -2.0 0.8 2.3

88 16-LVD-001B_31 0.282759 0.000025 0.00111 0.00007 0.0228 0.0015 1.467188 0.000034 13.1 195 0.282755 -0.9 0.9 3.3

101 16-LVD-001B_50 0.282690 0.000029 0.00128 0.00006 0.0286 0.0014 1.467232 0.000037 12.7 207 0.282685 -3.4 1.0 1.1

108 16-LVD-001B_57 0.282761 0.000025 0.00117 0.00003 0.0253 0.0008 1.467174 0.000036 16.6 190 0.282757 -0.8 0.9 3.2

109 16-LVD-001B_64 0.282708 0.000052 0.00124 0.00009 0.0266 0.0026 1.467159 0.000049 19.1 220 0.282703 -2.7 1.8 2.0

116 16-LVD-001B_71 0.282789 0.000025 0.00099 0.00009 0.0235 0.0022 1.467173 0.000033 11.2 194 0.282785 0.1 0.9 4.3

119 16-LVD-001B_74 0.282784 0.000025 0.00136 0.00003 0.0277 0.0006 1.467191 0.000045 15.0 189 0.282779 0.0 0.9 4.1

Whitehorse trough - Tanglefoot formation - Sample 16-LVD-001C, Robert Campbell Highway (Zone 08V 455577E 6877512N NAD 83) 
corrected

G
ra

in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 

177Hf

2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
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1 16-LVD-001C_154 0.282952 0.000027 0.00161 0.00007 0.0395 0.0017 1.467177 0.000040 12.6 228 0.282945 5.9 1.0 10.7

3 16-LVD-001C_156 0.282692 0.000022 0.00114 0.00004 0.0266 0.0011 1.467209 0.000034 13.4 197 0.282688 -3.3 0.8 0.9

4 16-LVD-001C_157 0.282947 0.000042 0.00152 0.00016 0.0405 0.0041 1.467149 0.000045 16.8 224 0.282941 5.7 1.5 10.5

5 16-LVD-001C_158 0.282996 0.000038 0.00090 0.00004 0.0217 0.0010 1.467195 0.000037 12.7 222 0.282992 7.5 1.3 12.3

7 16-LVD-001C_160 0.282961 0.000023 0.00101 0.00007 0.0257 0.0017 1.467148 0.000029 13.9 224 0.282957 6.2 0.8 11.1

9 16-LVD-001C_162 0.282724 0.000027 0.00104 0.00007 0.0220 0.0013 1.467180 0.000034 13.5 198 0.282720 -2.2 1.0 2.1

10 16-LVD-001C_163 0.282968 0.000023 0.00175 0.00014 0.0495 0.0040 1.467148 0.000033 14.6 206 0.282961 6.5 0.8 10.8

11 16-LVD-001C_164 0.282772 0.000025 0.00108 0.00004 0.0273 0.0009 1.467130 0.000052 12.3 206 0.282768 -0.5 0.9 4.0
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12 16-LVD-001C_165 0.282964 0.000023 0.00198 0.00010 0.0544 0.0027 1.467200 0.000027 11.6 217 0.282956 6.3 0.8 10.9

13 16-LVD-001C_172 0.282947 0.000025 0.00133 0.00008 0.0373 0.0024 1.467173 0.000035 11.3 221 0.282941 5.7 0.9 10.4

14 16-LVD-001C_173 0.282961 0.000029 0.00222 0.00009 0.0611 0.0025 1.467186 0.000043 11.9 232 0.282951 6.2 1.0 11.0

15 16-LVD-001C_174 0.282963 0.000020 0.00154 0.00006 0.0403 0.0015 1.467215 0.000034 10.5 229 0.282956 6.3 0.7 11.2

16 16-LVD-001C_175 0.282955 0.000018 0.00079 0.00001 0.0216 0.0002 1.467220 0.000037 13.7 237 0.282952 6.0 0.6 11.2

17 16-LVD-001C_176 0.282948 0.000018 0.00073 0.00001 0.0201 0.0003 1.467217 0.000026 13.2 230 0.282945 5.8 0.6 10.8

18 16-LVD-001C_177 0.282945 0.000021 0.00174 0.00010 0.0474 0.0030 1.467178 0.000040 10.4 223 0.282938 5.7 0.7 10.4

19 16-LVD-001C_178 0.282669 0.000029 0.00189 0.00008 0.0481 0.0018 1.467153 0.000040 11.3 308 0.282658 -4.1 1.0 2.4

20 16-LVD-001C_179 0.282958 0.000024 0.00142 0.00004 0.0350 0.0012 1.467178 0.000039 10.3 228 0.282952 6.1 0.8 11.0

21 16-LVD-001C_180 0.282966 0.000023 0.00140 0.00002 0.0360 0.0005 1.467205 0.000040 10.5 226 0.282960 6.4 0.8 11.2

22 16-LVD-001C_181 0.282987 0.000025 0.00205 0.00004 0.0556 0.0012 1.467165 0.000039 12.6 232 0.282978 7.1 0.9 12.0

23 16-LVD-001C_182 0.282951 0.000030 0.00133 0.00004 0.0359 0.0011 1.467192 0.000042 12.0 219 0.282946 5.9 1.1 10.6

24 16-LVD-001C_183 0.282951 0.000024 0.00101 0.00003 0.0268 0.0008 1.467140 0.000037 11.8 222 0.282947 5.9 0.8 10.7

26 16-LVD-001C_191 0.282980 0.000022 0.00161 0.00004 0.0432 0.0012 1.467200 0.000031 11.8 224 0.282973 6.9 0.8 11.6

27 16-LVD-001C_192 0.282965 0.000024 0.00138 0.00010 0.0357 0.0025 1.467180 0.000041 13.8 230 0.282959 6.4 0.8 11.3

28 16-LVD-001C_193 0.282674 0.000024 0.00090 0.00003 0.0202 0.0005 1.467168 0.000030 12.5 195 0.282671 -3.9 0.8 0.3

29 16-LVD-001C_194 0.282939 0.000031 0.00119 0.00007 0.0290 0.0017 1.467173 0.000041 13.1 219 0.282934 5.4 1.1 10.1

31 16-LVD-001C_196 0.282789 0.000025 0.00147 0.00005 0.0337 0.0014 1.467181 0.000035 13.2 210 0.282783 0.1 0.9 4.6

32 16-LVD-001C_197 0.282973 0.000025 0.00079 0.00008 0.0220 0.0023 1.467166 0.000027 10.9 222 0.282970 6.6 0.9 11.5

33 16-LVD-001C_198 0.282952 0.000029 0.00122 0.00002 0.0296 0.0007 1.467200 0.000031 11.0 234 0.282947 5.9 1.0 10.9

34 16-LVD-001C_199 0.282972 0.000020 0.00170 0.00008 0.0428 0.0020 1.467137 0.000038 11.8 220 0.282965 6.6 0.7 11.3

35 16-LVD-001C_200 0.282945 0.000022 0.00150 0.00008 0.0404 0.0023 1.467203 0.000029 12.9 252 0.282938 5.7 0.8 11.0

36 16-LVD-001C_201 0.282983 0.000030 0.00208 0.00008 0.0587 0.0023 1.467206 0.000032 10.4 228 0.282974 7.0 1.1 11.8
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37 16-LVD-001C_208 0.282978 0.000025 0.00147 0.00008 0.0402 0.0020 1.467176 0.000033 14.1 229 0.282972 6.8 0.9 11.7

38 16-LVD-001C_209 0.282961 0.000025 0.00153 0.00006 0.0372 0.0014 1.467175 0.000041 12.1 220 0.282955 6.2 0.9 10.9

39 16-LVD-001C_210 0.282676 0.000019 0.00101 0.00007 0.0260 0.0017 1.467193 0.000039 12.7 201 0.282672 -3.9 0.7 0.5

40 16-LVD-001C_211 0.282975 0.000027 0.00182 0.00025 0.0464 0.0067 1.467181 0.000030 11.8 225 0.282967 6.7 1.0 11.4

41 16-LVD-001C_212 0.282933 0.000034 0.00136 0.00011 0.0380 0.0029 1.467203 0.000043 14.6 230 0.282927 5.2 1.2 10.1

42 16-LVD-001C_213 0.282975 0.000035 0.00141 0.00004 0.0349 0.0012 1.467188 0.000036 13.2 233 0.282969 6.7 1.2 11.7

43 16-LVD-001C_214 0.282941 0.000025 0.00113 0.00015 0.0260 0.0033 1.467221 0.000035 11.9 234 0.282936 5.5 0.9 10.6

44 16-LVD-001C_215 0.282970 0.000027 0.00126 0.00013 0.0355 0.0040 1.467203 0.000032 12.9 232 0.282965 6.5 1.0 11.5

46 16-LVD-001C_217 0.282950 0.000016 0.00130 0.00002 0.0366 0.0009 1.467191 0.000035 13.2 226 0.282944 5.8 0.6 10.7

47 16-LVD-001C_218 0.282957 0.000025 0.00153 0.00003 0.0420 0.0009 1.467176 0.000040 11.2 231 0.282950 6.1 0.9 11.0

48 16-LVD-001C_219 0.282955 0.000022 0.00139 0.00008 0.0340 0.0021 1.467178 0.000042 11.8 215 0.282949 6.0 0.8 10.6

49 16-LVD-001C_10 0.282957 0.000026 0.00174 0.00005 0.0483 0.0012 1.467147 0.000035 12.0 225 0.282950 6.1 0.9 10.8

50 16-LVD-001C_11 0.282968 0.000024 0.00158 0.00005 0.0423 0.0017 1.467157 0.000029 12.1 236 0.282961 6.5 0.8 11.5

51 16-LVD-001C_12 0.282963 0.000025 0.00127 0.00009 0.0331 0.0023 1.467190 0.000035 11.5 242 0.282957 6.3 0.9 11.5

53 16-LVD-001C_14 0.282808 0.000027 0.00110 0.00007 0.0268 0.0015 1.467219 0.000041 13.0 196 0.282804 0.8 1.0 5.0

54 16-LVD-001C_15 0.282958 0.000031 0.00160 0.00011 0.0433 0.0030 1.467188 0.000036 12.8 219 0.282951 6.1 1.1 10.8

55 16-LVD-001C_16 0.282974 0.000025 0.00214 0.00025 0.0574 0.0064 1.467195 0.000036 14.1 242 0.282964 6.7 0.9 11.7

56 16-LVD-001C_17 0.282947 0.000026 0.00132 0.00003 0.0334 0.0010 1.467154 0.000044 11.3 228 0.282941 5.7 0.9 10.6

57 16-LVD-001C_18 0.282979 0.000037 0.00127 0.00004 0.0315 0.0012 1.467201 0.000050 10.1 227 0.282974 6.9 1.3 11.7

59 16-LVD-001C_20 0.282794 0.000024 0.00139 0.00003 0.0349 0.0010 1.467195 0.000036 11.8 191 0.282789 0.3 0.8 4.4

60 16-LVD-001C_21 0.282976 0.000031 0.00118 0.00011 0.0320 0.0030 1.467196 0.000050 14.8 233 0.282971 6.8 1.1 11.7

62 16-LVD-001C_29 0.282933 0.000023 0.00141 0.00011 0.0341 0.0028 1.467180 0.000043 9.9 212 0.282927 5.2 0.8 9.8

63 16-LVD-001C_30 0.282678 0.000021 0.00100 0.00002 0.0231 0.0006 1.467191 0.000038 12.1 191 0.282674 -3.8 0.7 0.3
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in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

65 16-LVD-001C_32 0.282959 0.000028 0.00081 0.00005 0.0200 0.0013 1.467182 0.000031 10.6 229 0.282956 6.2 1.0 11.1

66 16-LVD-001C_33 0.282976 0.000026 0.00244 0.00006 0.0727 0.0015 1.467150 0.000036 10.9 229 0.282966 6.8 0.9 11.5

67 16-LVD-001C_34 0.282971 0.000026 0.00184 0.00004 0.0544 0.0014 1.467161 0.000042 11.3 213 0.282964 6.6 0.9 11.1

68 16-LVD-001C_35 0.282966 0.000030 0.00086 0.00005 0.0241 0.0015 1.467182 0.000042 13.0 239 0.282962 6.4 1.1 11.6

69 16-LVD-001C_36 0.282964 0.000023 0.00109 0.00001 0.0322 0.0004 1.467220 0.000038 12.1 232 0.282959 6.3 0.8 11.3

70 16-LVD-001C_37 0.282733 0.000024 0.00135 0.00017 0.0353 0.0045 1.467201 0.000032 12.3 213 0.282728 -1.8 0.8 2.7

71 16-LVD-001C_38 0.282979 0.000027 0.00105 0.00004 0.0295 0.0009 1.467197 0.000043 11.8 228 0.282975 6.9 1.0 11.8

73 16-LVD-001C_46 0.282970 0.000024 0.00115 0.00002 0.0314 0.0008 1.467177 0.000043 11.5 219 0.282965 6.5 0.8 11.2

75 16-LVD-001C_48 0.282955 0.000033 0.00135 0.00014 0.0349 0.0036 1.467188 0.000043 11.5 217 0.282950 6.0 1.2 10.6

76 16-LVD-001C_49 0.282694 0.000031 0.00090 0.00004 0.0217 0.0012 1.467183 0.000042 14.3 204 0.282691 -3.2 1.1 1.2

77 16-LVD-001C_50 0.282739 0.000029 0.00108 0.00010 0.0273 0.0026 1.467121 0.000057 14.3 199 0.282735 -1.6 1.0 2.7

78 16-LVD-001C_51 0.282669 0.000030 0.00109 0.00009 0.0293 0.0024 1.467153 0.000046 15.2 200 0.282665 -4.1 1.1 0.2

79 16-LVD-001C_52 0.282962 0.000023 0.00145 0.00005 0.0401 0.0018 1.467191 0.000035 13.9 224 0.282956 6.3 0.8 11.0

81 16-LVD-001C_54 0.282531 0.000021 0.00091 0.00003 0.0223 0.0007 1.467207 0.000032 12.6 201 0.282528 -9.0 0.7 -4.6

82 16-LVD-001C_55 0.282955 0.000026 0.00241 0.00018 0.0616 0.0045 1.467208 0.000037 11.7 220 0.282945 6.0 0.9 10.6

83 16-LVD-001C_56 0.282963 0.000026 0.00215 0.00006 0.0624 0.0017 1.467228 0.000036 13.5 229 0.282954 6.3 0.9 11.1

84 16-LVD-001C_57 0.282929 0.000025 0.00161 0.00013 0.0433 0.0036 1.467165 0.000030 12.3 235 0.282922 5.1 0.9 10.1

85 16-LVD-001C_64 0.282973 0.000024 0.00142 0.00004 0.0410 0.0013 1.467215 0.000041 11.3 228 0.282967 6.6 0.8 11.5

86 16-LVD-001C_65 0.282965 0.000035 0.00236 0.00010 0.0697 0.0030 1.467205 0.000035 10.7 230 0.282955 6.4 1.2 11.1

87 16-LVD-001C_66 0.282728 0.000023 0.00134 0.00007 0.0334 0.0019 1.467155 0.000033 12.3 200 0.282723 -2.0 0.8 2.2

88 16-LVD-001C_67 0.282705 0.000024 0.00082 0.00004 0.0193 0.0009 1.467187 0.000031 11.9 205 0.282702 -2.8 0.8 1.6

89 16-LVD-001C_68 0.282985 0.000024 0.00092 0.00003 0.0266 0.0007 1.467177 0.000039 10.9 232 0.282981 7.1 0.8 12.1

90 16-LVD-001C_69 0.282936 0.000032 0.00153 0.00018 0.0407 0.0053 1.467190 0.000036 10.1 225 0.282930 5.3 1.1 10.1
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MUN 
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176Hf/ 177Hfi EHf0 2SE EHfi

92 16-LVD-001C_71 0.282710 0.000020 0.00136 0.00006 0.0364 0.0016 1.467174 0.000035 11.1 213 0.282705 -2.7 0.7 1.9

93 16-LVD-001C_72 0.282943 0.000027 0.00188 0.00010 0.0522 0.0025 1.467173 0.000048 11.7 223 0.282935 5.6 1.0 10.3

94 16-LVD-001C_73 0.282966 0.000033 0.00205 0.00006 0.0593 0.0017 1.467215 0.000040 12.6 225 0.282957 6.4 1.2 11.1

95 16-LVD-001C_74 0.282943 0.000027 0.00106 0.00011 0.0302 0.0033 1.467175 0.000036 11.1 230 0.282938 5.6 1.0 10.6

96 16-LVD-001C_75 0.282946 0.000027 0.00086 0.00004 0.0242 0.0015 1.467178 0.000029 12.2 235 0.282942 5.7 1.0 10.8

97 16-LVD-001C_82 0.282959 0.000024 0.00181 0.00006 0.0516 0.0023 1.467164 0.000034 10.3 232 0.282951 6.2 0.8 11.0

98 16-LVD-001C_83 0.282979 0.000028 0.00161 0.00005 0.0448 0.0013 1.467193 0.000037 11.8 226 0.282972 6.9 1.0 11.6

99 16-LVD-001C_84 0.282967 0.000030 0.00108 0.00003 0.0298 0.0010 1.467209 0.000036 13.2 217 0.282963 6.4 1.1 11.1

100 16-LVD-001C_85 0.282964 0.000021 0.00166 0.00008 0.0425 0.0022 1.467179 0.000037 11.8 231 0.282957 6.3 0.7 11.2

101 16-LVD-001C_86 0.282654 0.000024 0.00065 0.00001 0.0172 0.0003 1.467151 0.000029 12.2 204 0.282652 -4.6 0.8 -0.2

102 16-LVD-001C_87 0.282964 0.000034 0.00140 0.00004 0.0410 0.0009 1.467183 0.000033 13.6 239 0.282958 6.3 1.2 11.4

103 16-LVD-001C_88 0.282973 0.000026 0.00175 0.00011 0.0499 0.0032 1.467157 0.000041 11.5 231 0.282965 6.6 0.9 11.5

104 16-LVD-001C_89 0.282970 0.000033 0.00152 0.00011 0.0439 0.0030 1.467159 0.000036 12.3 232 0.282963 6.5 1.2 11.5

105 16-LVD-001C_90 0.282989 0.000036 0.00090 0.00004 0.0252 0.0012 1.467183 0.000045 15.3 221 0.282985 7.2 1.3 12.0

106 16-LVD-001C_91 0.282956 0.000025 0.00096 0.00005 0.0254 0.0014 1.467150 0.000037 12.4 231 0.282952 6.0 0.9 11.1

107 16-LVD-001C_92 0.282790 0.000032 0.00116 0.00010 0.0260 0.0021 1.467147 0.000057 14.5 203 0.282786 0.2 1.1 4.5

109 16-LVD-001C_100 0.282955 0.000024 0.00135 0.00005 0.0376 0.0013 1.467221 0.000034 11.5 227 0.282949 6.0 0.8 10.9

112 16-LVD-001C_103 0.282994 0.000038 0.00224 0.00024 0.0608 0.0081 1.467212 0.000058 14.3 226 0.282985 7.4 1.3 12.1

113 16-LVD-001C_104 0.282754 0.000024 0.00126 0.00005 0.0333 0.0016 1.467171 0.000031 13.1 192 0.282749 -1.1 0.8 3.0

114 16-LVD-001C_105 0.282964 0.000039 0.00152 0.00005 0.0418 0.0018 1.467181 0.000039 14.0 221 0.282958 6.3 1.4 11.0

117 16-LVD-001C_108 0.282658 0.000028 0.00100 0.00003 0.0264 0.0005 1.467141 0.000037 12.9 220 0.282654 -4.5 1.0 0.3

119 16-LVD-001C_110 0.282935 0.000027 0.00132 0.00004 0.0346 0.0011 1.467164 0.000036 11.5 221 0.282930 5.3 1.0 10.0

Rejected Analysis
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MUN 
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176Hf/ 177Hfi EHf0 2SE EHfi

2 16-LVD-001C_155 0.282793 0.000024 0.00136 0.00008 0.0312 0.0018 1.467174 0.000041 15.2 178 0.282788 0.3 0.8 4.1

6 16-LVD-001C_159 0.282980 0.000033 0.00123 0.00003 0.0328 0.0009 1.467194 0.000042 12.1 236 0.282975 6.9 1.2 12.0

8 16-LVD-001C_161 0.282992 0.000022 0.00173 0.00008 0.0464 0.0024 1.467133 0.000048 14.0 212 0.282985 7.3 0.8 11.8

25 16-LVD-001C_190 0.282973 0.000030 0.00131 0.00012 0.0325 0.0030 1.467209 0.000050 14.0 224 0.282968 6.6 1.1 11.4

30 16-LVD-001C_195 0.282955 0.000019 0.00103 0.00010 0.0278 0.0029 1.467195 0.000038 11.2 228 0.282951 6.0 0.7 10.9

45 16-LVD-001C_216 0.282713 0.000021 0.00091 0.00004 0.0215 0.0011 1.467206 0.000032 12.2 213 0.282709 -2.5 0.7 2.1

52 16-LVD-001C_13 0.282691 0.000033 0.00142 0.00013 0.0380 0.0040 1.467203 0.000043 16.5 181 0.282686 -3.3 1.2 0.5

58 16-LVD-001C_19 0.282778 0.000023 0.00119 0.00005 0.0298 0.0012 1.467176 0.000034 12.6 219 0.282773 -0.2 0.8 4.5

61 16-LVD-001C_28 0.282971 0.000037 0.00171 0.00015 0.0457 0.0043 1.467226 0.000039 16.7 215 0.282964 6.6 1.3 11.1

64 16-LVD-001C_31 0.282953 0.000027 0.00056 0.00002 0.0162 0.0005 1.467152 0.000024 12.0 230 0.282951 5.9 1.0 11.0

72 16-LVD-001C_39 0.282859 0.000026 0.00113 0.00010 0.0274 0.0028 1.467191 0.000029 16.3 229 0.282854 2.6 0.9 7.5

74 16-LVD-001C_47 0.282673 0.000031 0.00120 0.00011 0.0297 0.0027 1.467208 0.000040 12.2 196 0.282669 -4.0 1.1 0.2

80 16-LVD-001C_53 0.282747 0.000029 0.00137 0.00007 0.0362 0.0020 1.467163 0.000046 13.9 202 0.282742 -1.3 1.0 3.0

91 16-LVD-001C_70 0.282946 0.000023 0.00154 0.00013 0.0448 0.0041 1.467145 0.000035 12.2 210 0.282940 5.7 0.8 10.2

108 16-LVD-001C_93 0.282961 0.000034 0.00198 0.00009 0.0582 0.0022 1.467177 0.000052 14.3 243 0.282952 6.2 1.2 11.3

110 16-LVD-001C_101 0.282983 0.000038 0.00213 0.00005 0.0560 0.0016 1.467233 0.000039 12.2 225 0.282974 7.0 1.3 11.7

111 16-LVD-001C_102 0.282953 0.000028 0.00159 0.00007 0.0445 0.0021 1.467155 0.000042 12.2 236 0.282946 5.9 1.0 11.0

115 16-LVD-001C_106 0.282906 0.000026 0.00133 0.00003 0.0377 0.0008 1.467190 0.000037 14.4 214 0.282901 4.3 0.9 8.9

116 16-LVD-001C_107 0.282969 0.000032 0.00154 0.00018 0.0394 0.0050 1.467192 0.000043 12.1 236 0.282962 6.5 1.1 11.5

118 16-LVD-001C_109 0.282946 0.000034 0.00142 0.00018 0.0378 0.0051 1.467194 0.000041 13.6 235 0.282940 5.7 1.2 10.7

120 16-LVD-001C_111 0.282976 0.000048 0.00151 0.00009 0.0412 0.0024 1.467193 0.000037 14.3 233 0.282969 6.8 1.7 11.7
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in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 
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MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

Whitehorse trough - Tanglefoot formation - Sample 16-LVD-004, Robert Campbell Highway (Zone 08V 436493E 6888370N NAD 83) 
corrected

G
ra

in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 

177Hf

2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 

177Hfi

EHf0 2SE EHfi

1 16-LVD-004_15 0.282603 0.000033 0.00102 0.00005 0.0240 0.0014 1.467213 0.000036 11.8 196 0.282599 -6.4 1.2 -2.2

2 16-LVD-004_16 0.282694 0.000033 0.00109 0.00007 0.0268 0.0017 1.467199 0.000033 12.5 184 0.282690 -3.2 1.2 0.7

3 16-LVD-004_17 0.282611 0.000030 0.00076 0.00003 0.0188 0.0008 1.467196 0.000047 13.1 183 0.282608 -6.2 1.1 -2.2

4 16-LVD-004_18 0.282696 0.000042 0.00152 0.00012 0.0379 0.0033 1.467206 0.000051 15.7 194 0.282690 -3.1 1.5 1.0

6 16-LVD-004_20 0.282768 0.000031 0.00109 0.00002 0.0229 0.0007 1.467191 0.000039 15.7 203 0.282764 -0.6 1.1 3.8

7 16-LVD-004_21 0.282593 0.000026 0.00086 0.00003 0.0208 0.0009 1.467189 0.000039 11.4 199 0.282590 -6.8 0.9 -2.5

8 16-LVD-004_22 0.282677 0.000029 0.00110 0.00005 0.0268 0.0011 1.467223 0.000047 13.2 192 0.282673 -3.8 1.0 0.3

10 16-LVD-004_24 0.282604 0.000032 0.00100 0.00002 0.0238 0.0004 1.467174 0.000030 10.7 184 0.282601 -6.4 1.1 -2.4

11 16-LVD-004_32 0.282580 0.000029 0.00115 0.00002 0.0288 0.0005 1.467232 0.000038 12.9 200 0.282576 -7.2 1.0 -2.9

12 16-LVD-004_33 0.282597 0.000030 0.00125 0.00005 0.0300 0.0012 1.467174 0.000032 11.1 206 0.282592 -6.6 1.1 -2.2

13 16-LVD-004_34 0.282635 0.000023 0.00070 0.00002 0.0169 0.0006 1.467160 0.000036 11.4 193 0.282632 -5.3 0.8 -1.1

14 16-LVD-004_35 0.282676 0.000031 0.00059 0.00003 0.0148 0.0008 1.467241 0.000032 10.4 203 0.282674 -3.9 1.1 0.6

16 16-LVD-004_37 0.282564 0.000032 0.00111 0.00001 0.0260 0.0005 1.467200 0.000037 10.9 200 0.282560 -7.8 1.1 -3.5

17 16-LVD-004_38 0.282622 0.000025 0.00143 0.00006 0.0355 0.0013 1.467200 0.000037 11.6 202 0.282617 -5.8 0.9 -1.5

18 16-LVD-004_39 0.282549 0.000023 0.00074 0.00007 0.0175 0.0018 1.467194 0.000038 12.1 187 0.282546 -8.3 0.8 -4.3

19 16-LVD-004_40 0.282638 0.000044 0.00065 0.00005 0.0156 0.0010 1.467248 0.000054 14.6 190 0.282636 -5.2 1.6 -1.1

20 16-LVD-004_41 0.282575 0.000037 0.00090 0.00005 0.0211 0.0014 1.467161 0.000046 15.4 192 0.282572 -7.4 1.3 -3.3

21 16-LVD-004_48 0.282343 0.000043 0.00046 0.00006 0.0126 0.0015 1.467196 0.000035 8.8 453 0.282339 -15.6 1.5 -5.7

22 16-LVD-004_49 0.282839 0.000031 0.00041 0.00004 0.0084 0.0010 1.467186 0.000058 13.8 211 0.282837 1.9 1.1 6.5
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24 16-LVD-004_51 0.282575 0.000019 0.00073 0.00002 0.0170 0.0005 1.467235 0.000038 11.2 185 0.282572 -7.4 0.7 -3.4

25 16-LVD-004_52 0.282575 0.000039 0.00125 0.00006 0.0305 0.0014 1.467204 0.000043 14.8 183 0.282571 -7.4 1.4 -3.5

26 16-LVD-004_53 0.282599 0.000026 0.00111 0.00006 0.0263 0.0014 1.467228 0.000036 12.6 187 0.282595 -6.6 0.9 -2.6

27 16-LVD-004_54 0.282705 0.000028 0.00065 0.00005 0.0168 0.0015 1.467239 0.000042 10.0 204 0.282703 -2.8 1.0 1.6

28 16-LVD-004_55 0.282621 0.000029 0.00113 0.00013 0.0282 0.0036 1.467175 0.000044 11.0 183 0.282617 -5.8 1.0 -1.9

29 16-LVD-004_56 0.282692 0.000027 0.00052 0.00001 0.0117 0.0003 1.467204 0.000034 11.8 334 0.282689 -3.3 1.0 4.0

30 16-LVD-004_57 0.282903 0.000031 0.00035 0.00005 0.0084 0.0015 1.467181 0.000036 11.3 212 0.282902 4.2 1.1 8.8

31 16-LVD-004_64 0.282340 0.000020 0.00076 0.00002 0.0198 0.0006 1.467198 0.000038 11.9 340 0.282335 -15.7 0.7 -8.3

32 16-LVD-004_65 0.282624 0.000023 0.00106 0.00003 0.0243 0.0006 1.467210 0.000041 11.1 190 0.282620 -5.7 0.8 -1.6

33 16-LVD-004_66 0.282704 0.000023 0.00106 0.00007 0.0269 0.0019 1.467231 0.000035 9.7 187 0.282700 -2.9 0.8 1.2

34 16-LVD-004_67 0.282573 0.000022 0.00103 0.00007 0.0254 0.0021 1.467200 0.000034 12.8 181 0.282570 -7.5 0.8 -3.6

35 16-LVD-004_68 0.282338 0.000027 0.00132 0.00008 0.0360 0.0021 1.467191 0.000040 12.0 354 0.282329 -15.8 1.0 -8.2

36 16-LVD-004_69 0.282621 0.000017 0.00078 0.00004 0.0182 0.0009 1.467225 0.000032 11.4 190 0.282618 -5.8 0.6 -1.7

37 16-LVD-004_70 0.282598 0.000019 0.00115 0.00007 0.0264 0.0018 1.467175 0.000031 12.4 188 0.282594 -6.6 0.7 -2.6

38 16-LVD-004_71 0.282662 0.000023 0.00135 0.00005 0.0319 0.0013 1.467218 0.000046 14.9 178 0.282658 -4.3 0.8 -0.5

39 16-LVD-004_72 0.282706 0.000028 0.00111 0.00009 0.0259 0.0025 1.467200 0.000043 12.6 190 0.282702 -2.8 1.0 1.3

40 16-LVD-004_73 0.282572 0.000024 0.00101 0.00006 0.0235 0.0015 1.467204 0.000039 11.3 185 0.282569 -7.5 0.8 -3.5

41 16-LVD-004_80 0.282622 0.000022 0.00068 0.00004 0.0154 0.0006 1.467206 0.000034 11.2 183 0.282620 -5.8 0.8 -1.8

42 16-LVD-004_81 0.282584 0.000021 0.00116 0.00010 0.0272 0.0025 1.467200 0.000044 11.0 198 0.282580 -7.1 0.7 -2.9

43 16-LVD-004_82 0.282572 0.000028 0.00090 0.00003 0.0212 0.0008 1.467190 0.000037 15.4 182 0.282569 -7.5 1.0 -3.6

44 16-LVD-004_83 0.282597 0.000032 0.00083 0.00005 0.0190 0.0010 1.467217 0.000036 12.0 187 0.282594 -6.6 1.1 -2.6

45 16-LVD-004_84 0.282605 0.000021 0.00077 0.00003 0.0189 0.0008 1.467198 0.000044 10.7 184 0.282602 -6.4 0.7 -2.4

47 16-LVD-004_86 0.282582 0.000027 0.00116 0.00004 0.0272 0.0011 1.467226 0.000037 12.3 188 0.282578 -7.2 1.0 -3.2
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48 16-LVD-004_87 0.282642 0.000029 0.00068 0.00003 0.0154 0.0005 1.467175 0.000035 11.5 186 0.282640 -5.1 1.0 -1.0

49 16-LVD-004_88 0.282607 0.000020 0.00121 0.00006 0.0281 0.0014 1.467240 0.000045 10.7 181 0.282603 -6.3 0.7 -2.4

51 16-LVD-004_96 0.282769 0.000024 0.00094 0.00005 0.0191 0.0011 1.467208 0.000045 15.8 198 0.282766 -0.6 0.8 3.7

52 16-LVD-004_97 0.282580 0.000021 0.00117 0.00002 0.0270 0.0004 1.467236 0.000041 10.9 201 0.282576 -7.2 0.7 -2.9

53 16-LVD-004_98 0.282690 0.000022 0.00081 0.00006 0.0179 0.0013 1.467196 0.000032 12.1 187 0.282687 -3.4 0.8 0.7

54 16-LVD-004_99 0.282832 0.000032 0.00160 0.00013 0.0427 0.0037 1.467200 0.000039 9.3 331 0.282822 1.7 1.1 8.7

55 16-LVD-004_100 0.282799 0.000027 0.00100 0.00002 0.0230 0.0005 1.467185 0.000031 12.0 199 0.282795 0.5 1.0 4.8

57 16-LVD-004_102 0.282782 0.000026 0.00123 0.00006 0.0282 0.0013 1.467181 0.000044 13.8 187 0.282778 -0.1 0.9 3.9

58 16-LVD-004_103 0.282605 0.000028 0.00110 0.00007 0.0253 0.0019 1.467223 0.000037 10.9 181 0.282601 -6.4 1.0 -2.5

59 16-LVD-004_104 0.282336 0.000031 0.00108 0.00008 0.0277 0.0022 1.467195 0.000044 10.9 335 0.282329 -15.9 1.1 -8.7

60 16-LVD-004_112 0.282651 0.000021 0.00089 0.00004 0.0206 0.0008 1.467213 0.000035 13.1 179 0.282648 -4.7 0.7 -0.9

61 16-LVD-004_113 0.282584 0.000024 0.00082 0.00002 0.0184 0.0004 1.467226 0.000036 11.9 179 0.282581 -7.1 0.8 -3.2

62 16-LVD-004_114 0.282377 0.000021 0.00123 0.00004 0.0312 0.0011 1.467210 0.000031 11.6 361 0.282369 -14.4 0.7 -6.7

63 16-LVD-004_115 0.282549 0.000025 0.00097 0.00005 0.0217 0.0012 1.467194 0.000034 11.2 194 0.282545 -8.3 0.9 -4.2

64 16-LVD-004_116 0.282639 0.000025 0.00113 0.00007 0.0267 0.0016 1.467217 0.000038 11.0 183 0.282635 -5.2 0.9 -1.2

65 16-LVD-004_117 0.282574 0.000021 0.00083 0.00004 0.0193 0.0009 1.467186 0.000040 11.3 182 0.282571 -7.5 0.7 -3.5

66 16-LVD-004_118 0.282573 0.000025 0.00103 0.00004 0.0238 0.0011 1.467182 0.000035 10.5 179 0.282570 -7.5 0.9 -3.6

67 16-LVD-004_119 0.282587 0.000024 0.00145 0.00005 0.0342 0.0013 1.467170 0.000035 10.6 181 0.282582 -7.0 0.8 -3.2

68 16-LVD-004_120 0.282560 0.000035 0.00133 0.00011 0.0313 0.0024 1.467207 0.000043 13.7 181 0.282555 -8.0 1.2 -4.1

70 16-LVD-004_128 0.282558 0.000030 0.00145 0.00009 0.0331 0.0022 1.467174 0.000042 9.3 181 0.282553 -8.0 1.1 -4.2

71 16-LVD-004_129 0.282606 0.000024 0.00122 0.00003 0.0286 0.0008 1.467177 0.000029 11.4 184 0.282602 -6.3 0.8 -2.4

73 16-LVD-004_131 0.282587 0.000024 0.00059 0.00002 0.0135 0.0004 1.467203 0.000038 11.7 176 0.282585 -7.0 0.8 -3.2

74 16-LVD-004_132 0.282788 0.000016 0.00106 0.00004 0.0202 0.0011 1.467222 0.000039 12.4 186 0.282784 0.1 0.6 4.1
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75 16-LVD-004_133 0.282597 0.000029 0.00139 0.00003 0.0333 0.0007 1.467240 0.000046 12.1 176 0.282592 -6.6 1.0 -2.9

76 16-LVD-004_134 0.282566 0.000030 0.00104 0.00007 0.0236 0.0017 1.467173 0.000041 10.3 182 0.282562 -7.7 1.1 -3.8

77 16-LVD-004_135 0.282686 0.000022 0.00084 0.00005 0.0204 0.0012 1.467154 0.000046 11.3 184 0.282683 -3.5 0.8 0.5

78 16-LVD-004_136 0.282752 0.000021 0.00128 0.00006 0.0261 0.0014 1.467213 0.000034 11.8 193 0.282747 -1.2 0.7 3.0

79 16-LVD-004_137 0.282713 0.000024 0.00103 0.00007 0.0234 0.0016 1.467206 0.000035 12.0 189 0.282709 -2.5 0.8 1.5

80 16-LVD-004_144 0.282736 0.000028 0.00157 0.00008 0.0325 0.0020 1.467145 0.000033 12.9 198 0.282730 -1.7 1.0 2.5

81 16-LVD-004_145 0.282584 0.000019 0.00083 0.00003 0.0188 0.0006 1.467233 0.000035 13.0 180 0.282581 -7.1 0.7 -3.2

83 16-LVD-004_147 0.282599 0.000019 0.00076 0.00004 0.0172 0.0010 1.467228 0.000040 11.7 182 0.282596 -6.6 0.7 -2.6

84 16-LVD-004_148 0.282777 0.000026 0.00129 0.00008 0.0262 0.0016 1.467217 0.000032 12.3 195 0.282772 -0.3 0.9 3.9

85 16-LVD-004_149 0.282772 0.000020 0.00117 0.00004 0.0234 0.0009 1.467194 0.000035 12.9 191 0.282768 -0.5 0.7 3.6

88 16-LVD-004_152 0.282632 0.000027 0.00069 0.00004 0.0156 0.0008 1.467207 0.000045 12.0 183 0.282630 -5.4 1.0 -1.4

90 16-LVD-004_160 0.282702 0.000020 0.00133 0.00011 0.0272 0.0024 1.467181 0.000030 12.1 199 0.282697 -2.9 0.7 1.3

91 16-LVD-004_161 0.282679 0.000025 0.00075 0.00004 0.0169 0.0010 1.467200 0.000043 11.5 199 0.282676 -3.7 0.9 0.6

92 16-LVD-004_162 0.282627 0.000022 0.00098 0.00006 0.0224 0.0014 1.467208 0.000031 11.4 198 0.282623 -5.6 0.8 -1.3

93 16-LVD-004_163 0.282711 0.000024 0.00082 0.00004 0.0163 0.0009 1.467198 0.000028 13.2 204 0.282708 -2.6 0.8 1.8

94 16-LVD-004_164 0.282551 0.000018 0.00092 0.00003 0.0214 0.0005 1.467201 0.000038 14.3 192 0.282548 -8.3 0.6 -4.1

95 16-LVD-004_165 0.282638 0.000027 0.00149 0.00008 0.0354 0.0021 1.467204 0.000025 14.4 186 0.282633 -5.2 1.0 -1.3

96 16-LVD-004_166 0.282588 0.000018 0.00098 0.00002 0.0227 0.0006 1.467183 0.000036 13.6 184 0.282585 -7.0 0.6 -3.0

99 16-LVD-004_169 0.282588 0.000022 0.00085 0.00002 0.0200 0.0006 1.467208 0.000037 13.0 193 0.282585 -7.0 0.8 -2.8

100 16-LVD-004_39 0.282657 0.000021 0.00079 0.00003 0.0178 0.0007 1.467220 0.000038 12.8 190 0.282654 -4.5 0.7 -0.4

101 16-LVD-004_40 0.282748 0.000017 0.00075 0.00007 0.0145 0.0014 1.467225 0.000028 15.6 204 0.282745 -1.3 0.6 3.1

102 16-LVD-004_41 0.282587 0.000022 0.00132 0.00007 0.0304 0.0017 1.467214 0.000034 13.6 197 0.282582 -7.0 0.8 -2.8

103 16-LVD-004_42 0.282660 0.000024 0.00119 0.00002 0.0277 0.0006 1.467190 0.000033 14.0 193 0.282656 -4.4 0.8 -0.3
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104 16-LVD-004_43 0.282547 0.000020 0.00095 0.00002 0.0214 0.0004 1.467197 0.000031 13.6 205 0.282543 -8.4 0.7 -4.0

105 16-LVD-004_44 0.282748 0.000021 0.00082 0.00002 0.0168 0.0004 1.467217 0.000030 17.6 208 0.282745 -1.3 0.7 3.2

106 16-LVD-004_45 0.282557 0.000018 0.00103 0.00005 0.0237 0.0012 1.467218 0.000027 14.2 199 0.282553 -8.1 0.6 -3.8

107 16-LVD-004_46 0.282750 0.000018 0.00152 0.00003 0.0304 0.0006 1.467177 0.000033 14.4 203 0.282744 -1.2 0.6 3.1

108 16-LVD-004_47 0.282561 0.000020 0.00077 0.00004 0.0171 0.0008 1.467226 0.000032 14.5 196 0.282558 -7.9 0.7 -3.7

109 16-LVD-004_48 0.282786 0.000018 0.00071 0.00002 0.0177 0.0005 1.467180 0.000041 13.8 191 0.282783 0.0 0.6 4.2

Rejected Analysis
5 16-LVD-004_19 0.282837 0.000048 0.00072 0.00003 0.0168 0.0010 1.467216 0.000054 16.6 186 0.282835 1.8 1.7 5.9

9 16-LVD-004_23 0.282696 0.000033 0.00141 0.00008 0.0342 0.0027 1.467184 0.000035 9.6 184 0.282691 -3.1 1.2 0.8

15 16-LVD-004_36 0.282590 0.000026 0.00110 0.00007 0.0264 0.0018 1.467222 0.000042 11.2 189 0.282586 -6.9 0.9 -2.8

23 16-LVD-004_50 0.282788 0.000030 0.00143 0.00007 0.0318 0.0014 1.467224 0.000031 13.5 180 0.282783 0.1 1.1 3.9

46 16-LVD-004_85 0.282339 0.000033 0.00082 0.00003 0.0218 0.0007 1.467181 0.000048 13.6 87 0.282338 -15.8 1.2 -13.9

50 16-LVD-004_89 0.282146 0.000045 0.00268 0.00037 0.0830 0.0140 1.467215 0.000048 13.7 881 0.282102 -22.6 1.6 -4.5

56 16-LVD-004_101 0.282371 0.000029 0.00150 0.00007 0.0392 0.0017 1.467189 0.000048 14.9 278 0.282363 -14.6 1.0 -8.7

69 16-LVD-004_121 0.282347 0.000042 0.00078 0.00014 0.0202 0.0038 1.467194 0.000036 10.9 336 0.282342 -15.5 1.5 -8.2

72 16-LVD-004_130 0.282917 0.000028 0.00155 0.00011 0.0372 0.0028 1.467248 0.000066 12.9 190 0.282911 4.7 1.0 8.7

82 16-LVD-004_146 0.282593 0.000021 0.00110 0.00002 0.0257 0.0006 1.467227 0.000041 12.7 183 0.282589 -6.8 0.7 -2.9

86 16-LVD-004_150 0.282626 0.000039 0.00153 0.00008 0.0315 0.0022 1.467187 0.000040 14.0 206 0.282620 -5.6 1.4 -1.3

89 16-LVD-004_153 0.282728 0.000058 0.00111 0.00010 0.0264 0.0021 1.467198 0.000040 16.4 185 0.282724 -2.0 2.1 2.0

97 16-LVD-004_167 0.282566 0.000022 0.00093 0.00006 0.0220 0.0014 1.467215 0.000039 13.9 189 0.282563 -7.7 0.8 -3.7

98 16-LVD-004_168 0.282573 0.000023 0.00116 0.00006 0.0280 0.0014 1.467188 0.000033 13.2 185 0.282569 -7.5 0.8 -3.5

Whitehorse trough - Tanglefoot formation - Sample 17-LVD-018, Conglomerate Mountain (Zone 08V 453930E 6833117N NAD 83) 
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2 17-LVD-018_146 0.282957 0.000029 0.00130 0.00004 0.0318 0.0011 1.467152 0.000026 9.9 204 0.282952 6.1 1.0 10.5

3 17-LVD-018_147 0.282824 0.000034 0.00144 0.00003 0.0310 0.0006 1.467148 0.000035 12.4 192 0.282819 1.4 1.2 5.5

4 17-LVD-018_148 0.282973 0.000018 0.00088 0.00014 0.0225 0.0036 1.467188 0.000043 12.1 211 0.282970 6.6 0.6 11.2

5 17-LVD-018_155 0.282911 0.000024 0.00152 0.00018 0.0323 0.0041 1.467209 0.000036 13.3 317 0.282902 4.5 0.8 11.2

6 17-LVD-018_156 0.282931 0.000028 0.00116 0.00002 0.0273 0.0004 1.467195 0.000036 12.6 220 0.282926 5.2 1.0 9.9

7 17-LVD-018_157 0.282903 0.000026 0.00053 0.00002 0.0110 0.0004 1.467211 0.000033 11.5 325 0.282900 4.2 0.9 11.3

8 17-LVD-018_158 0.282846 0.000029 0.00216 0.00009 0.0561 0.0027 1.467193 0.000046 11.6 354 0.282832 2.2 1.0 9.5

9 17-LVD-018_159 0.282889 0.000024 0.00167 0.00007 0.0377 0.0016 1.467177 0.000028 13.6 306 0.282879 3.7 0.8 10.2

12 17-LVD-018_162 0.282878 0.000024 0.00076 0.00004 0.0200 0.0012 1.467198 0.000031 11.9 287 0.282874 3.3 0.8 9.5

13 17-LVD-018_163 0.282747 0.000027 0.00151 0.00003 0.0311 0.0005 1.467181 0.000027 13.0 204 0.282741 -1.3 1.0 3.0

14 17-LVD-018_164 0.282800 0.000015 0.00096 0.00003 0.0196 0.0006 1.467175 0.000039 15.9 180 0.282797 0.5 0.5 4.4

15 17-LVD-018_165 0.282938 0.000029 0.00127 0.00007 0.0318 0.0018 1.467219 0.000035 10.4 204 0.282933 5.4 1.0 9.8

16 17-LVD-018_166 0.282907 0.000022 0.00082 0.00005 0.0201 0.0012 1.467200 0.000046 11.0 213 0.282904 4.3 0.8 8.9

17 17-LVD-018_10 0.282938 0.000026 0.00103 0.00004 0.0247 0.0012 1.467192 0.000041 14.8 207 0.282934 5.4 0.9 9.9

18 17-LVD-018_11 0.282957 0.000035 0.00381 0.00039 0.1070 0.0120 1.467175 0.000035 13.3 327 0.282934 6.1 1.2 12.5

19 17-LVD-018_12 0.282892 0.000038 0.00287 0.00015 0.0773 0.0038 1.467167 0.000049 13.4 327 0.282874 3.8 1.3 10.5

20 17-LVD-018_13 0.282760 0.000034 0.00128 0.00004 0.0278 0.0008 1.467176 0.000037 14.3 205 0.282755 -0.9 1.2 3.5

21 17-LVD-018_14 0.282823 0.000025 0.00158 0.00019 0.0387 0.0045 1.467210 0.000040 12.7 311 0.282814 1.3 0.9 7.9

22 17-LVD-018_15 0.282745 0.000027 0.00190 0.00010 0.0434 0.0019 1.467194 0.000038 12.7 205 0.282738 -1.4 1.0 2.9

24 17-LVD-018_17 0.282881 0.000020 0.00119 0.00008 0.0274 0.0020 1.467197 0.000031 14.1 328 0.282874 3.4 0.7 10.4
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25 17-LVD-018_18 0.282809 0.000023 0.00125 0.00003 0.0270 0.0006 1.467149 0.000045 13.1 211 0.282804 0.8 0.8 5.4

27 17-LVD-018_20 0.282742 0.000046 0.00172 0.00009 0.0389 0.0020 1.467188 0.000053 14.9 186 0.282736 -1.5 1.6 2.4

28 17-LVD-018_21 0.282802 0.000018 0.00066 0.00004 0.0144 0.0009 1.467176 0.000029 12.4 217 0.282799 0.6 0.6 5.3

30 17-LVD-018_29 0.282741 0.000022 0.00104 0.00007 0.0227 0.0014 1.467185 0.000032 11.2 210 0.282737 -1.6 0.8 3.0

31 17-LVD-018_30 0.282862 0.000027 0.00087 0.00006 0.0193 0.0015 1.467183 0.000031 12.1 329 0.282857 2.7 1.0 9.9

32 17-LVD-018_31 0.282932 0.000023 0.00045 0.00002 0.0094 0.0005 1.467196 0.000033 11.1 221 0.282930 5.2 0.8 10.0

33 17-LVD-018_32 0.282687 0.000028 0.00143 0.00007 0.0338 0.0017 1.467138 0.000041 13.9 204 0.282682 -3.5 1.0 0.9

34 17-LVD-018_33 0.282825 0.000026 0.00141 0.00005 0.0309 0.0010 1.467188 0.000045 12.7 207 0.282820 1.4 0.9 5.8

35 17-LVD-018_34 0.282973 0.000026 0.00072 0.00002 0.0182 0.0003 1.467161 0.000046 13.6 221 0.282970 6.6 0.9 11.5

36 17-LVD-018_35 0.282812 0.000034 0.00146 0.00008 0.0326 0.0018 1.467186 0.000044 15.5 204 0.282806 1.0 1.2 5.3

37 17-LVD-018_36 0.282886 0.000022 0.00119 0.00005 0.0277 0.0014 1.467194 0.000048 15.2 214 0.282881 3.6 0.8 8.2

38 17-LVD-018_37 0.282911 0.000027 0.00144 0.00025 0.0331 0.0061 1.467179 0.000034 14.6 331 0.282902 4.5 1.0 11.5

39 17-LVD-018_38 0.282839 0.000038 0.00122 0.00013 0.0273 0.0026 1.467202 0.000044 12.7 213 0.282834 1.9 1.3 6.5

41 17-LVD-018_46 0.282912 0.000025 0.00129 0.00007 0.0354 0.0020 1.467195 0.000032 11.8 314 0.282904 4.5 0.9 11.2

42 17-LVD-018_47 0.282950 0.000027 0.00187 0.00018 0.0429 0.0044 1.467177 0.000047 10.4 312 0.282939 5.8 1.0 12.4

43 17-LVD-018_48 0.282858 0.000024 0.00106 0.00004 0.0276 0.0010 1.467161 0.000033 12.8 332 0.282851 2.6 0.8 9.8

44 17-LVD-018_49 0.282916 0.000028 0.00107 0.00003 0.0290 0.0008 1.467200 0.000042 13.6 321 0.282910 4.6 1.0 11.5

45 17-LVD-018_50 0.282947 0.000021 0.00098 0.00010 0.0237 0.0025 1.467118 0.000027 13.7 197 0.282943 5.7 0.7 10.0

47 17-LVD-018_52 0.282799 0.000025 0.00126 0.00004 0.0270 0.0012 1.467197 0.000033 12.6 208 0.282794 0.5 0.9 4.9

48 17-LVD-018_53 0.282710 0.000021 0.00127 0.00007 0.0292 0.0012 1.467195 0.000033 11.7 188 0.282706 -2.7 0.7 1.4

49 17-LVD-018_54 0.282898 0.000023 0.00086 0.00005 0.0193 0.0012 1.467185 0.000040 11.7 319 0.282893 4.0 0.8 10.9

51 17-LVD-018_56 0.282882 0.000026 0.00115 0.00001 0.0314 0.0004 1.467195 0.000032 12.3 317 0.282875 3.4 0.9 10.2

52 17-LVD-018_57 0.282957 0.000026 0.00050 0.00003 0.0128 0.0007 1.467213 0.000042 11.8 211 0.282955 6.1 0.9 10.7
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

53 17-LVD-018_64 0.282878 0.000024 0.00046 0.00003 0.0107 0.0008 1.467193 0.000045 11.2 321 0.282875 3.3 0.8 10.3

54 17-LVD-018_65 0.282973 0.000026 0.00128 0.00003 0.0306 0.0007 1.467249 0.000044 11.9 205 0.282968 6.6 0.9 11.0

55 17-LVD-018_66 0.282810 0.000036 0.00127 0.00005 0.0268 0.0009 1.467194 0.000041 13.3 200 0.282805 0.9 1.3 5.2

56 17-LVD-018_67 0.282819 0.000025 0.00057 0.00002 0.0115 0.0005 1.467209 0.000040 10.8 326 0.282816 1.2 0.9 8.3

57 17-LVD-018_68 0.282783 0.000021 0.00107 0.00006 0.0224 0.0013 1.467241 0.000030 14.0 210 0.282779 -0.1 0.7 4.4

58 17-LVD-018_69 0.282948 0.000023 0.00076 0.00005 0.0187 0.0015 1.467195 0.000032 13.9 211 0.282945 5.8 0.8 10.3

59 17-LVD-018_70 0.282939 0.000025 0.00107 0.00002 0.0250 0.0006 1.467184 0.000034 13.6 205 0.282935 5.4 0.9 9.9

60 17-LVD-018_71 0.282938 0.000032 0.00103 0.00011 0.0243 0.0030 1.467189 0.000050 11.0 212 0.282934 5.4 1.1 10.0

61 17-LVD-018_72 0.282793 0.000024 0.00118 0.00007 0.0258 0.0013 1.467165 0.000037 12.1 200 0.282789 0.3 0.8 4.6

62 17-LVD-018_73 0.282976 0.000024 0.00083 0.00003 0.0186 0.0007 1.467189 0.000033 11.3 209 0.282973 6.8 0.8 11.3

63 17-LVD-018_74 0.282954 0.000030 0.00247 0.00007 0.0545 0.0017 1.467188 0.000036 10.9 328 0.282939 6.0 1.1 12.7

64 17-LVD-018_75 0.282887 0.000025 0.00065 0.00002 0.0148 0.0003 1.467185 0.000039 10.8 310 0.282883 3.6 0.9 10.4

65 17-LVD-018_82 0.282969 0.000020 0.00114 0.00006 0.0272 0.0013 1.467186 0.000042 13.5 210 0.282965 6.5 0.7 11.0

67 17-LVD-018_84 0.282882 0.000024 0.00108 0.00002 0.0274 0.0006 1.467179 0.000037 10.6 308 0.282876 3.4 0.8 10.1

68 17-LVD-018_85 0.282818 0.000037 0.00128 0.00002 0.0273 0.0005 1.467167 0.000054 14.4 213 0.282813 1.2 1.3 5.7

69 17-LVD-018_86 0.282897 0.000022 0.00121 0.00013 0.0296 0.0035 1.467206 0.000035 12.3 303 0.282890 4.0 0.8 10.5

70 17-LVD-018_87 0.282723 0.000021 0.00152 0.00013 0.0369 0.0035 1.467142 0.000036 11.5 373 0.282712 -2.2 0.7 5.7

71 17-LVD-018_88 0.282894 0.000020 0.00118 0.00003 0.0256 0.0007 1.467172 0.000052 9.0 311 0.282887 3.9 0.7 10.5

72 17-LVD-018_89 0.282914 0.000020 0.00058 0.00000 0.0153 0.0001 1.467179 0.000034 12.2 314 0.282911 4.6 0.7 11.4

73 17-LVD-018_90 0.282890 0.000023 0.00109 0.00002 0.0257 0.0006 1.467171 0.000033 10.9 309 0.282884 3.7 0.8 10.4

74 17-LVD-018_91 0.282912 0.000026 0.00073 0.00004 0.0176 0.0015 1.467155 0.000038 11.5 301 0.282908 4.5 0.9 11.0

75 17-LVD-018_92 0.282883 0.000023 0.00085 0.00002 0.0216 0.0006 1.467151 0.000034 11.9 299 0.282878 3.5 0.8 10.0

76 17-LVD-018_93 0.282890 0.000021 0.00075 0.00004 0.0148 0.0008 1.467200 0.000034 10.0 322 0.282885 3.7 0.7 10.7
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

77 17-LVD-018_100 0.282896 0.000023 0.00040 0.00003 0.0083 0.0005 1.467191 0.000036 11.9 309 0.282894 3.9 0.8 10.7

78 17-LVD-018_101 0.282915 0.000034 0.00264 0.00015 0.0649 0.0037 1.467219 0.000045 9.6 297 0.282900 4.6 1.2 10.7

79 17-LVD-018_102 0.282978 0.000027 0.00142 0.00005 0.0330 0.0010 1.467206 0.000040 10.4 204 0.282973 6.8 1.0 11.2

80 17-LVD-018_103 0.282788 0.000016 0.00080 0.00008 0.0172 0.0016 1.467196 0.000033 13.8 213 0.282785 0.1 0.6 4.7

81 17-LVD-018_104 0.282803 0.000030 0.00116 0.00006 0.0246 0.0011 1.467171 0.000031 13.8 195 0.282799 0.6 1.1 4.8

82 17-LVD-018_105 0.282951 0.000031 0.00078 0.00001 0.0189 0.0004 1.467160 0.000037 11.5 207 0.282948 5.9 1.1 10.4

83 17-LVD-018_106 0.282925 0.000022 0.00092 0.00001 0.0241 0.0003 1.467202 0.000027 11.9 288 0.282920 5.0 0.8 11.2

84 17-LVD-018_107 0.282899 0.000028 0.00103 0.00007 0.0225 0.0016 1.467194 0.000028 10.4 323 0.282893 4.0 1.0 11.0

85 17-LVD-018_108 0.282898 0.000022 0.00051 0.00004 0.0114 0.0009 1.467166 0.000034 13.7 319 0.282895 4.0 0.8 11.0

86 17-LVD-018_109 0.282907 0.000020 0.00031 0.00000 0.0064 0.0000 1.467167 0.000037 11.7 306 0.282905 4.3 0.7 11.1

87 17-LVD-018_110 0.282865 0.000022 0.00199 0.00003 0.0461 0.0009 1.467223 0.000032 10.6 331 0.282853 2.8 0.8 9.8

88 17-LVD-018_111 0.282855 0.000027 0.00113 0.00005 0.0267 0.0013 1.467162 0.000036 9.7 308 0.282848 2.5 1.0 9.1

89 17-LVD-018_118 0.282910 0.000035 0.00119 0.00006 0.0269 0.0016 1.467167 0.000040 10.7 300 0.282903 4.4 1.2 10.9

90 17-LVD-018_119 0.282892 0.000031 0.00078 0.00004 0.0216 0.0012 1.467194 0.000035 13.3 290 0.282888 3.8 1.1 10.1

91 17-LVD-018_120 0.282789 0.000023 0.00118 0.00004 0.0249 0.0006 1.467209 0.000032 12.7 202 0.282785 0.1 0.8 4.5

92 17-LVD-018_121 0.282895 0.000020 0.00061 0.00001 0.0156 0.0005 1.467173 0.000027 13.1 303 0.282892 3.9 0.7 10.5

93 17-LVD-018_122 0.282802 0.000022 0.00145 0.00003 0.0308 0.0007 1.467163 0.000038 12.1 204 0.282796 0.6 0.8 4.9

94 17-LVD-018_123 0.282885 0.000034 0.00094 0.00006 0.0238 0.0021 1.467184 0.000036 11.5 290 0.282880 3.5 1.2 9.8

95 17-LVD-018_124 0.282948 0.000029 0.00221 0.00016 0.0515 0.0041 1.467180 0.000041 9.7 305 0.282935 5.8 1.0 12.1

96 17-LVD-018_125 0.282832 0.000026 0.00155 0.00010 0.0353 0.0027 1.467148 0.000036 13.3 248 0.282825 1.7 0.9 6.9

97 17-LVD-018_126 0.282777 0.000022 0.00111 0.00005 0.0239 0.0010 1.467170 0.000041 12.2 200 0.282773 -0.3 0.8 4.0

98 17-LVD-018_127 0.282836 0.000029 0.00116 0.00009 0.0273 0.0025 1.467219 0.000035 11.4 277 0.282830 1.8 1.0 7.8

99 17-LVD-018_128 0.282874 0.000027 0.00102 0.00003 0.0226 0.0007 1.467123 0.000034 13.4 312 0.282868 3.1 1.0 9.9
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corrected
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in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
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(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

100 17-LVD-018_129 0.282889 0.000023 0.00107 0.00008 0.0235 0.0020 1.467203 0.000031 11.4 321 0.282883 3.7 0.8 10.6

101 17-LVD-018_136 0.282782 0.000027 0.00110 0.00002 0.0229 0.0005 1.467163 0.000029 14.0 200 0.282778 -0.1 1.0 4.2

102 17-LVD-018_137 0.282773 0.000029 0.00118 0.00004 0.0247 0.0009 1.467187 0.000038 11.4 203 0.282769 -0.4 1.0 3.9

103 17-LVD-018_138 0.282808 0.000021 0.00112 0.00003 0.0234 0.0008 1.467191 0.000033 12.4 195 0.282804 0.8 0.7 5.0

104 17-LVD-018_139 0.282739 0.000025 0.00153 0.00006 0.0352 0.0013 1.467211 0.000043 12.9 198 0.282733 -1.6 0.9 2.6

105 17-LVD-018_140 0.282794 0.000025 0.00127 0.00009 0.0368 0.0037 1.467201 0.000034 15.0 186 0.282790 0.3 0.9 4.3

106 17-LVD-018_141 0.282894 0.000026 0.00057 0.00002 0.0126 0.0004 1.467169 0.000031 13.1 323 0.282891 3.9 0.9 10.9

107 17-LVD-018_142 0.282776 0.000021 0.00125 0.00006 0.0265 0.0011 1.467184 0.000034 12.1 186 0.282772 -0.3 0.7 3.7

108 17-LVD-018_143 0.282796 0.000019 0.00103 0.00002 0.0214 0.0005 1.467158 0.000043 15.8 188 0.282792 0.4 0.7 4.4

109 17-LVD-018_144 0.282882 0.000021 0.00105 0.00009 0.0253 0.0024 1.467162 0.000032 9.9 312 0.282876 3.4 0.7 10.2

110 17-LVD-018_145 0.282937 0.000028 0.00173 0.00017 0.0441 0.0050 1.467190 0.000048 10.2 276 0.282928 5.4 1.0 11.2

111 17-LVD-018_146 0.282919 0.000026 0.00096 0.00004 0.0242 0.0008 1.467196 0.000037 10.4 314 0.282913 4.7 0.9 11.5

112 17-LVD-018_147 0.282924 0.000025 0.00155 0.00005 0.0408 0.0013 1.467175 0.000041 11.8 289 0.282916 4.9 0.9 11.1

113 17-LVD-018_82 0.282926 0.000026 0.00142 0.00018 0.0291 0.0035 1.467153 0.000037 9.1 320 0.282917 5.0 0.9 11.8

114 17-LVD-018_83 0.282901 0.000019 0.00075 0.00001 0.0162 0.0002 1.467207 0.000038 12.2 311 0.282897 4.1 0.7 10.9

115 17-LVD-018_84 0.282884 0.000024 0.00073 0.00005 0.0189 0.0012 1.467172 0.000036 11.0 302 0.282880 3.5 0.8 10.1

116 17-LVD-018_85 0.282791 0.000021 0.00097 0.00002 0.0198 0.0004 1.467177 0.000036 12.4 202 0.282787 0.2 0.7 4.6

117 17-LVD-018_86 0.282762 0.000026 0.00101 0.00008 0.0211 0.0015 1.467172 0.000031 12.8 195 0.282758 -0.8 0.9 3.4

118 17-LVD-018_87 0.282911 0.000025 0.00128 0.00007 0.0336 0.0016 1.467199 0.000033 10.3 318 0.282903 4.5 0.9 11.3

119 17-LVD-018_88 0.282915 0.000021 0.00061 0.00002 0.0156 0.0006 1.467178 0.000032 13.3 317 0.282911 4.6 0.7 11.5

120 17-LVD-018_89 0.282881 0.000027 0.00124 0.00003 0.0319 0.0009 1.467211 0.000036 10.6 313 0.282874 3.4 1.0 10.1

Rejected Analysis
1 17-LVD-018_145 0.282984 0.000057 0.00138 0.00011 0.0333 0.0028 1.467200 0.000073 9.2 201 0.282979 7.0 2.0 11.3
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in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

10 17-LVD-018_160 0.282821 0.000034 0.00112 0.00003 0.0254 0.0005 1.467154 0.000032 15.6 317 0.282814 1.3 1.2 8.1

11 17-LVD-018_161 0.282793 0.000027 0.00099 0.00007 0.0216 0.0013 1.467166 0.000050 14.0 208 0.282789 0.3 1.0 4.8

23 17-LVD-018_16 0.282946 0.000033 0.00112 0.00007 0.0268 0.0018 1.467130 0.000046 14.0 224 0.282941 5.7 1.2 10.5

26 17-LVD-018_19 0.282825 0.000028 0.00068 0.00018 0.0164 0.0040 1.467191 0.000043 13.9 280 0.282821 1.4 1.0 7.5

29 17-LVD-018_28 0.282937 0.000054 0.00167 0.00037 0.0369 0.0083 1.467165 0.000060 12.6 210 0.282930 5.4 1.9 9.8

40 17-LVD-018_39 0.282914 0.000023 0.00177 0.00009 0.0427 0.0022 1.467197 0.000045 13.5 289 0.282904 4.6 0.8 10.7

46 17-LVD-018_51 0.282754 0.000026 0.00096 0.00002 0.0211 0.0005 1.467181 0.000036 13.0 188 0.282751 -1.1 0.9 3.0

50 17-LVD-018_55 0.282940 0.000046 0.00507 0.00029 0.1334 0.0073 1.467127 0.000049 9.3 315 0.282910 5.5 1.6 11.4

66 17-LVD-018_83 0.282914 0.000027 0.00075 0.00003 0.0199 0.0008 1.467177 0.000045 11.5 319 0.282910 4.6 1.0 11.5

Whitehorse trough - Richthofen formation - Sample 16-LVD-009, Mount Laurier (Zone 08V 507457E 6765804N NAD 83) 

G
ra

in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 

177Hf

2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 

177Hfi

EHf0 2SE EHfi

1 16-LVD-009_170 0.282759 0.000020 0.00061 0.00005 0.0122 0.0010 1.467215 0.000033 13.5 198 0.282757 -0.9 0.7 3.4

7 16-LVD-009_176 0.282784 0.000029 0.00083 0.00009 0.0161 0.0020 1.467200 0.000050 18.3 208 0.282781 0.0 1.0 4.5

8 16-LVD-009_177 0.282834 0.000030 0.00143 0.00005 0.0348 0.0015 1.467195 0.000045 15.2 325 0.282825 1.7 1.1 8.7

9 16-LVD-009_178 0.282791 0.000021 0.00087 0.00006 0.0171 0.0011 1.467243 0.000040 15.9 210 0.282788 0.2 0.7 4.8

11 16-LVD-009_186 0.282777 0.000024 0.00070 0.00003 0.0135 0.0005 1.467221 0.000040 12.9 200 0.282774 -0.3 0.8 4.1

14 16-LVD-009_189 0.282786 0.000021 0.00090 0.00005 0.0179 0.0009 1.467186 0.000041 16.9 207 0.282783 0.0 0.7 4.5

15 16-LVD-009_190 0.282773 0.000024 0.00173 0.00002 0.0406 0.0006 1.467209 0.000047 17.6 321 0.282763 -0.4 0.8 6.4

Richthofen formation
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in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
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(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

16 16-LVD-009_191 0.282779 0.000019 0.00101 0.00007 0.0199 0.0015 1.467208 0.000038 18.4 204 0.282775 -0.2 0.7 4.2

23 16-LVD-009_205 0.282843 0.000021 0.00155 0.00010 0.0349 0.0024 1.467180 0.000041 13 341 0.282833 2.1 0.7 9.3

24 16-LVD-009_206 0.282806 0.000029 0.00194 0.00051 0.0500 0.0140 1.467177 0.000046 16.3 311 0.282795 0.7 1.0 7.3

25 16-LVD-009_207 0.282786 0.000029 0.00119 0.00004 0.0239 0.0010 1.467206 0.000031 13.7 192 0.282782 0.0 1.0 4.1

27 16-LVD-009_209 0.282834 0.000033 0.00157 0.00007 0.0358 0.0017 1.467212 0.000039 14.2 318 0.282825 1.7 1.2 8.5

31 16-LVD-009_219 0.282820 0.000031 0.00123 0.00018 0.0245 0.0039 1.467228 0.000050 19.2 193 0.282816 1.2 1.1 5.4

33 16-LVD-009_221 0.282769 0.000025 0.00096 0.00004 0.0190 0.0007 1.467213 0.000040 14.6 201 0.282765 -0.6 0.9 3.8

34 16-LVD-009_222 0.282690 0.000033 0.00158 0.00006 0.0341 0.0015 1.467197 0.000042 15.8 328 0.282680 -3.4 1.2 3.6

35 16-LVD-009_223 0.282798 0.000027 0.00093 0.00006 0.0212 0.0018 1.467197 0.000028 13 321 0.282792 0.5 1.0 7.4

37 16-LVD-009_10 0.282781 0.000022 0.00095 0.00005 0.0187 0.0010 1.467222 0.000040 13.9 200 0.282777 -0.1 0.8 4.2

42 16-LVD-009_15 0.282788 0.000020 0.00110 0.00003 0.0233 0.0006 1.467221 0.000052 14.8 326 0.282781 0.1 0.7 7.1

44 16-LVD-009_17 0.282702 0.000029 0.00182 0.00011 0.0400 0.0024 1.467231 0.000053 15.7 317 0.282691 -2.9 1.0 3.7

45 16-LVD-009_18 0.282757 0.000028 0.00107 0.00003 0.0223 0.0006 1.467263 0.000039 15.8 225 0.282752 -1.0 1.0 3.9

46 16-LVD-009_25 0.282830 0.000025 0.00115 0.00016 0.0256 0.0037 1.467233 0.000034 12.3 344 0.282823 1.6 0.9 9.0

48 16-LVD-009_27 0.282801 0.000024 0.00068 0.00007 0.0136 0.0014 1.467213 0.000042 12.7 207 0.282798 0.6 0.8 5.1

49 16-LVD-009_28 0.282713 0.000026 0.00156 0.00005 0.0344 0.0011 1.467242 0.000042 13.5 325 0.282704 -2.5 0.9 4.3

50 16-LVD-009_29 0.282708 0.000022 0.00085 0.00010 0.0178 0.0021 1.467260 0.000040 13.2 330 0.282703 -2.7 0.8 4.4

51 16-LVD-009_30 0.282724 0.000025 0.00065 0.00004 0.0161 0.0010 1.467235 0.000039 12.8 322 0.282720 -2.2 0.9 4.9

52 16-LVD-009_31 0.282636 0.000021 0.00103 0.00003 0.0201 0.0006 1.467226 0.000032 14.4 350 0.282629 -5.3 0.7 2.3

53 16-LVD-009_32 0.282866 0.000018 0.00063 0.00010 0.0142 0.0025 1.467233 0.000032 19.1 309 0.282862 2.9 0.6 9.6

55 16-LVD-009_34 0.282783 0.000025 0.00102 0.00002 0.0203 0.0006 1.467213 0.000037 14.6 204 0.282779 -0.1 0.9 4.3

56 16-LVD-009_41 0.282738 0.000021 0.00143 0.00005 0.0367 0.0012 1.467217 0.000038 11.1 335 0.282729 -1.7 0.7 5.5

57 16-LVD-009_42 0.282786 0.000024 0.00031 0.00002 0.0062 0.0004 1.467252 0.000042 16.8 215 0.282785 0.0 0.8 4.8
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176Hf/ 177Hfi EHf0 2SE EHfi

60 16-LVD-009_45 0.282745 0.000023 0.00049 0.00001 0.0096 0.0001 1.467235 0.000046 16.5 203 0.282743 -1.4 0.8 3.0

62 16-LVD-009_47 0.282720 0.000026 0.00093 0.00003 0.0237 0.0007 1.467248 0.000043 11.15 327 0.282714 -2.3 0.9 4.8

65 16-LVD-009_50 0.282669 0.000032 0.00162 0.00012 0.0441 0.0032 1.467195 0.000030 14.3 330 0.282659 -4.1 1.1 2.9

66 16-LVD-009_57 0.282795 0.000028 0.00132 0.00011 0.0288 0.0031 1.467268 0.000039 14.4 199 0.282790 0.4 1.0 4.6

68 16-LVD-009_59 0.282759 0.000019 0.00095 0.00004 0.0188 0.0006 1.467220 0.000037 13.2 212 0.282755 -0.9 0.7 3.7

69 16-LVD-009_60 0.282890 0.000033 0.00191 0.00008 0.0446 0.0017 1.467200 0.000039 16.2 335 0.282878 3.7 1.2 10.7

70 16-LVD-009_61 0.282873 0.000024 0.00122 0.00002 0.0298 0.0006 1.467227 0.000042 14.8 335 0.282865 3.1 0.8 10.3

71 16-LVD-009_62 0.282822 0.000029 0.00067 0.00006 0.0134 0.0012 1.467272 0.000036 18 207 0.282819 1.3 1.0 5.8

75 16-LVD-009_66 0.282779 0.000024 0.00088 0.00001 0.0174 0.0002 1.467263 0.000054 15.3 211 0.282776 -0.2 0.8 4.4

78 16-LVD-009_75 0.282776 0.000034 0.00085 0.00002 0.0170 0.0005 1.467252 0.000062 17.9 200 0.282773 -0.3 1.2 4.0

79 16-LVD-009_76 0.282792 0.000025 0.00081 0.00017 0.0203 0.0050 1.467226 0.000023 18.26 321 0.282787 0.2 0.9 7.2

80 16-LVD-009_77 0.282793 0.000030 0.00137 0.00006 0.0297 0.0013 1.467225 0.000040 17.2 202 0.282788 0.3 1.1 4.6

81 16-LVD-009_78 0.282786 0.000023 0.00078 0.00004 0.0159 0.0008 1.467225 0.000039 15.2 205 0.282783 0.0 0.8 4.5

86 16-LVD-009_89 0.282825 0.000026 0.00050 0.00002 0.0105 0.0004 1.467242 0.000038 10.81 356 0.282822 1.4 0.9 9.2

87 16-LVD-009_90 0.282728 0.000029 0.00256 0.00034 0.0700 0.0100 1.467207 0.000039 16.3 306 0.282713 -2.0 1.0 4.3

89 16-LVD-009_92 0.282819 0.000019 0.00097 0.00003 0.0199 0.0006 1.467199 0.000058 18.1 196 0.282815 1.2 0.7 5.4

90 16-LVD-009_93 0.282804 0.000032 0.00079 0.00003 0.0161 0.0005 1.467237 0.000044 15.3 194 0.282801 0.7 1.1 4.9

92 16-LVD-009_95 0.282772 0.000025 0.00074 0.00004 0.0153 0.0009 1.467253 0.000037 14.8 269 0.282768 -0.5 0.9 5.4

93 16-LVD-009_96 0.282779 0.000022 0.00092 0.00004 0.0187 0.0007 1.467217 0.000043 15.1 205 0.282775 -0.2 0.8 4.2

94 16-LVD-009_97 0.282815 0.000038 0.00126 0.00009 0.0282 0.0028 1.467224 0.000033 16.4 206 0.282810 1.1 1.3 5.5

97 16-LVD-009_106 0.282780 0.000025 0.00070 0.00005 0.0146 0.0011 1.467205 0.000029 17.7 194 0.282777 -0.2 0.9 4.1

98 16-LVD-009_107 0.282725 0.000033 0.00134 0.00008 0.0310 0.0020 1.467262 0.000045 16.46 356 0.282716 -2.1 1.2 5.5

99 16-LVD-009_108 0.282728 0.000034 0.00083 0.00003 0.0196 0.0010 1.467218 0.000027 21 350 0.282723 -2.0 1.2 5.6

254



corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

100 16-LVD-009_109 0.282796 0.000039 0.00086 0.00002 0.0186 0.0003 1.467201 0.000052 17.6 197 0.282793 0.4 1.4 4.7

101 16-LVD-009_71 0.282799 0.000024 0.00084 0.00007 0.0172 0.0013 1.467211 0.000031 14.1 207 0.282796 0.5 0.8 5.0

103 16-LVD-009_73 0.282833 0.000030 0.00090 0.00002 0.0221 0.0008 1.467238 0.000037 17 356 0.282827 1.7 1.1 9.4

104 16-LVD-009_74 0.282782 0.000025 0.00077 0.00001 0.0150 0.0003 1.467261 0.000041 18.3 200 0.282779 -0.1 0.9 4.2

106 16-LVD-009_76 0.282740 0.000019 0.00190 0.00027 0.0469 0.0074 1.467225 0.000050 17.9 329 0.282728 -1.6 0.7 5.3

107 16-LVD-009_77 0.282852 0.000027 0.00113 0.00009 0.0279 0.0027 1.467187 0.000040 16.6 341 0.282845 2.4 1.0 9.7

108 16-LVD-009_78 0.282813 0.000023 0.00117 0.00011 0.0255 0.0024 1.467227 0.000049 15.5 224 0.282808 1.0 0.8 5.8

109 16-LVD-009_79 0.282836 0.000028 0.00149 0.00019 0.0337 0.0050 1.467211 0.000045 16.24 210 0.282830 1.8 1.0 6.3

110 16-LVD-009_80 0.282835 0.000026 0.00117 0.00006 0.0240 0.0011 1.467239 0.000046 16.2 198 0.282831 1.8 0.9 6.0

Rejected Analysis

2
16-LVD-009_171
don't use, too short 0.282813 0.000044 0.00184 0.00025 0.0441 0.0073 1.467207 0.000053 20.7 191 0.282806 1.0 1.6 5.0

3
16-LVD-009_172
don't use too short 0.282727 0.000029 0.00056 0.00002 0.0120 0.0008 1.467231 0.000029 20 201 0.282725 -2.1 1.0 2.3

4
16-LVD-009_173
don't use, too short 0.282813 0.000027 0.00108 0.00006 0.0243 0.0016 1.467178 0.000047 19.3 262 0.282808 1.0 1.0 6.6

5
16-LVD-009_174
don't use, too short 0.282786 0.000036 0.00182 0.00010 0.0404 0.0025 1.467186 0.000035 20.4 311 0.282775 0.0 1.3 6.6

6
16-LVD-009_175
don't use, too short 0.282854 0.000056 0.00196 0.00038 0.0422 0.0088 1.467241 0.000059 18.9 197 0.282847 2.4 2.0 6.6

10
16-LVD-009_179
don't use, too short 0.282758 0.000045 0.00115 0.00006 0.0230 0.0016 1.467224 0.000046 23.2 192 0.282754 -1.0 1.6 3.2

12
16-LVD-009_187 too

short, don't use 0.282819 0.000045 0.00134 0.00003 0.0283 0.0015 1.467216 0.000062 18.3 251 0.282813 1.2 1.6 6.6

13 16-LVD-009_188 0.282810 0.000026 0.00102 0.00004 0.0200 0.0008 1.467235 0.000041 16.2 200 0.282806 0.9 0.9 5.2

17 16-LVD-009_192 0.282803 0.000036 0.00061 0.00002 0.0149 0.0007 1.467212 0.000033 21.5 317 0.282799 0.6 1.3 7.6

18 16-LVD-009_193 0.282891 0.000034 0.00305 0.00046 0.0680 0.0110 1.467148 0.000057 12.2 326 0.282872 3.7 1.2 10.4

255



corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

19 16-LVD-009_194 0.282812 0.000030 0.00085 0.00006 0.0172 0.0015 1.467225 0.000029 18.1 215 0.282809 1.0 1.1 5.6

20 16-LVD-009_195 0.282714 0.000027 0.00043 0.00017 0.0107 0.0049 1.467214 0.000038 27.7 179 0.282713 -2.5 1.0 1.4

21 16-LVD-009_203 0.282855 0.000027 0.00168 0.00034 0.0386 0.0087 1.467235 0.000027 19.89 301 0.282846 2.5 1.0 8.8

22 16-LVD-009_204 0.282780 0.000040 0.00138 0.00007 0.0280 0.0016 1.467231 0.000089 22.8 198 0.282775 -0.2 1.4 4.1

26 16-LVD-009_208 0.282791 0.000034 0.00102 0.00017 0.0208 0.0043 1.467226 0.000039 19.1 211 0.282787 0.2 1.2 4.8

28 16-LVD-009_210 0.282798 0.000028 0.00093 0.00005 0.0184 0.0010 1.467197 0.000034 19.5 208 0.282794 0.5 1.0 5.0

29 16-LVD-009_211 0.282828 0.000033 0.00103 0.00005 0.0212 0.0011 1.467191 0.000056 16.6 197 0.282824 1.5 1.2 5.8

30 16-LVD-009_212 0.282904 0.000035 0.00189 0.00011 0.0440 0.0032 1.467221 0.000047 18.5 322 0.282893 4.2 1.2 11.0

36 16-LVD-009_220 0.282821 0.000030 0.00093 0.00002 0.0180 0.0005 1.467229 0.000039 20.4 206 0.282817 1.3 1.1 5.7

36 16-LVD-009_9 0.282877 0.000026 0.00168 0.00014 0.0381 0.0035 1.467254 0.000037 14.3 248 0.282869 3.3 0.9 8.5

38 16-LVD-009_11 0.282776 0.000022 0.00037 0.00008 0.0073 0.0015 1.467311 0.000028 14 224 0.282774 -0.3 0.8 4.6

39 16-LVD-009_12 0.282855 0.000027 0.00129 0.00002 0.0320 0.0011 1.467219 0.000041 17 215 0.282850 2.5 1.0 7.1

40 16-LVD-009_13 0.282695 0.000034 0.00074 0.00006 0.0174 0.0018 1.467211 0.000031 18.3 337 0.282690 -3.2 1.2 4.2

41 16-LVD-009_14 0.282855 0.000018 0.00069 0.00007 0.0142 0.0013 1.467234 0.000042 15.3 198 0.282852 2.5 0.6 6.8

43 16-LVD-009_16 0.282833 0.000069 0.00127 0.00007 0.0260 0.0015 1.467248 0.000061 20.3 190 0.282828 1.7 2.4 5.8

47 16-LVD-009_26 0.282042 0.000027 0.00087 0.00002 0.0221 0.0005 1.467173 0.000041 15.8 811 0.282029 -26.3 1.0 -8.6

54 16-LVD-009_33 0.282777 0.000054 0.00100 0.00008 0.0199 0.0018 1.467187 0.000083 22.2 196 0.282773 -0.3 1.9 4.0

58 16-LVD-009_43 0.282841 0.000043 0.00123 0.00005 0.0271 0.0018 1.467285 0.000042 15.7 304 0.282834 2.0 1.5 8.5

59 16-LVD-009_44 0.282798 0.000024 0.00055 0.00006 0.0110 0.0011 1.467193 0.000048 16.3 243 0.282796 0.5 0.8 5.8

61 16-LVD-009_46 0.282748 0.000040 0.00161 0.00022 0.0396 0.0061 1.467240 0.000042 18.8 306 0.282739 -1.3 1.4 5.2

63 16-LVD-009_48 0.282827 0.000036 0.00194 0.00013 0.0515 0.0037 1.467229 0.000054 14.2 297 0.282816 1.5 1.3 7.7

64 16-LVD-009_49 0.282876 0.000028 0.00124 0.00005 0.0289 0.0018 1.467227 0.000061 17.2 246 0.282870 3.2 1.0 8.5

67 16-LVD-009_58 0.282848 0.000030 0.00149 0.00002 0.0337 0.0006 1.467267 0.000053 13.2 335 0.282839 2.2 1.1 9.4

256



corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

72 16-LVD-009_63 0.282808 0.000033 0.00122 0.00019 0.0276 0.0053 1.467172 0.000060 17.4 255 0.282802 0.8 1.2 6.3

73 16-LVD-009_64 0.282802 0.000065 0.00120 0.00010 0.0254 0.0020 1.467222 0.000043 19 202 0.282797 0.6 2.3 4.9

74 16-LVD-009_65 0.282871 0.000028 0.00095 0.00006 0.0212 0.0022 1.467225 0.000041 16.6 203 0.282867 3.0 1.0 7.4

76 16-LVD-009_73 0.282927 0.000034 0.00289 0.00032 0.0658 0.0072 1.467231 0.000040 16.2 266 0.282913 5.0 1.2 10.4

77 16-LVD-009_74 0.282819 0.000024 0.00070 0.00001 0.0137 0.0002 1.467289 0.000063 19.2 204 0.282816 1.2 0.8 5.6

82 16-LVD-009_79 0.282792 0.000044 0.00117 0.00002 0.0236 0.0006 1.467234 0.000063 19.8 203 0.282788 0.2 1.6 4.6

83 16-LVD-009_80 0.282855 0.000031 0.00097 0.00005 0.0251 0.0017 1.467240 0.000046 14.3 201 0.282851 2.5 1.1 6.8

84 16-LVD-009_81 0.282811 0.000026 0.00165 0.00011 0.0361 0.0029 1.467165 0.000034 17.5 312 0.282801 0.9 0.9 7.5

85 16-LVD-009_82 0.282829 0.000034 0.00146 0.00011 0.0316 0.0026 1.467226 0.000031 19.4 290 0.282821 1.6 1.2 7.7

88 16-LVD-009_91 0.282806 0.000030 0.00121 0.00003 0.0276 0.0011 1.467258 0.000049 18.8 213 0.282801 0.7 1.1 5.3

91 16-LVD-009_94 0.282805 0.000026 0.00086 0.00003 0.0177 0.0005 1.467251 0.000057 15.7 241 0.282801 0.7 0.9 5.9

95 16-LVD-009_98 0.282711 0.000057 0.00171 0.00005 0.0366 0.0005 1.467162 0.000067 22.4 250 0.282703 -2.6 2.0 2.7

96 16-LVD-009_105 0.282865 0.000032 0.00084 0.00008 0.0217 0.0024 1.467252 0.000049 15.8 324 0.282860 2.8 1.1 9.9

102 16-LVD-009_72 0.282841 0.000023 0.00046 0.00004 0.0106 0.0010 1.467228 0.000049 18.8 315 0.282838 2.0 0.8 8.9

105 16-LVD-009_75 0.282798 0.000057 0.00068 0.00003 0.0137 0.0006 1.467240 0.000110 23.4 196 0.282795 0.5 2.0 4.7

Whitehorse trough - Richthofen formation - Sample 16-LVD-021, Richthofen Island (Zone 08V 491272 6775151N NAD 83) 
corrected

G
ra

in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 

177Hf

2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 

177Hfi

EHf0 2SE EHfi

1 16-LVD-021_009 0.282927 0.000029 0.00057 0.00001 0.0137 0.0003 1.467185 0.000035 13.9 219 0.282925 5.0 1.0 9.8

2 16-LVD-021_010 0.282855 0.000025 0.00109 0.00003 0.0229 0.0006 1.467193 0.000036 13.6 190 0.282851 2.5 0.9 6.6

257



corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

3 16-LVD-021_011 0.282840 0.000029 0.00098 0.00005 0.0206 0.0012 1.467242 0.000030 15.2 219 0.282836 1.9 1.0 6.7

4 16-LVD-021_012 0.282808 0.000020 0.00092 0.00006 0.0196 0.0012 1.467223 0.000045 16.2 208 0.282804 0.8 0.7 5.3

5 16-LVD-021_013 0.282858 0.000027 0.00082 0.00004 0.0189 0.0009 1.467190 0.000044 14.5 201 0.282855 2.6 1.0 6.9

6 16-LVD-021_014 0.282834 0.000026 0.00092 0.00004 0.0194 0.0008 1.467278 0.000039 16.6 206 0.282830 1.7 0.9 6.2

8 16-LVD-021_016 0.282862 0.000023 0.00087 0.00003 0.0199 0.0007 1.467204 0.000029 15.6 186 0.282859 2.7 0.8 6.8

9 16-LVD-021_017 0.282831 0.000020 0.00056 0.00002 0.0114 0.0003 1.467201 0.000028 13.3 204 0.282829 1.6 0.7 6.1

10 16-LVD-021_018 0.282861 0.000027 0.00083 0.00001 0.0194 0.0001 1.467222 0.000047 15.2 201 0.282858 2.7 1.0 7.0

11 16-LVD-021_25 0.282809 0.000024 0.00092 0.00011 0.0214 0.0026 1.467186 0.000036 13.25 205 0.282805 0.8 0.8 5.3

12 16-LVD-021_26 0.282860 0.000019 0.00101 0.00008 0.0245 0.0021 1.467265 0.000037 11.9 202 0.282856 2.7 0.7 7.0

13 16-LVD-021_27 0.283060 0.000045 0.00343 0.00065 0.0860 0.0160 1.467242 0.000054 11.51 210 0.283047 9.7 1.6 13.9

14 16-LVD-021_28 0.282841 0.000024 0.00080 0.00005 0.0165 0.0011 1.467191 0.000032 14.5 209 0.282838 2.0 0.8 6.5

15 16-LVD-021_29 0.282829 0.000022 0.00072 0.00004 0.0155 0.0009 1.467230 0.000035 14.2 212 0.282826 1.6 0.8 6.2

16 16-LVD-021_30 0.282863 0.000025 0.00154 0.00005 0.0364 0.0012 1.467234 0.000048 11.5 202 0.282857 2.8 0.9 7.0

18 16-LVD-021_32 0.282794 0.000027 0.00091 0.00007 0.0210 0.0016 1.467223 0.000045 17 197 0.282791 0.3 1.0 4.6

19 16-LVD-021_33 0.282953 0.000029 0.00135 0.00005 0.0310 0.0014 1.467243 0.000048 15.3 217 0.282948 5.9 1.0 10.6

20 16-LVD-021_34 0.282801 0.000020 0.00079 0.00006 0.0171 0.0013 1.467200 0.000036 16 213 0.282798 0.6 0.7 5.2

21 16-LVD-021_41 0.282855 0.000030 0.00131 0.00010 0.0298 0.0022 1.467239 0.000033 15.9 199 0.282850 2.5 1.1 6.7

22 16-LVD-021_42 0.282853 0.000023 0.00052 0.00001 0.0115 0.0004 1.467238 0.000035 13.2 205 0.282851 2.4 0.8 6.9

23 16-LVD-021_43 0.282858 0.000030 0.00104 0.00002 0.0239 0.0007 1.467198 0.000035 14.7 202 0.282854 2.6 1.1 6.9

24 16-LVD-021_44 0.282960 0.000024 0.00120 0.00009 0.0276 0.0025 1.467237 0.000041 15 210 0.282955 6.2 0.8 10.7

25 16-LVD-021_45 0.282807 0.000021 0.00063 0.00001 0.0150 0.0004 1.467221 0.000030 13.4 212 0.282804 0.8 0.7 5.4

26 16-LVD-021_46 0.282955 0.000016 0.00136 0.00012 0.0322 0.0033 1.467207 0.000032 13.7 223 0.282949 6.0 0.6 10.8

27 16-LVD-021_47 0.282815 0.000023 0.00077 0.00002 0.0164 0.0005 1.467185 0.000048 17.4 215 0.282812 1.1 0.8 5.7

258



corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

30 16-LVD-021_50 0.282862 0.000023 0.00097 0.00005 0.0219 0.0009 1.467224 0.000042 12.9 209 0.282858 2.7 0.8 7.2

31 16-LVD-021_57 0.282831 0.000027 0.00075 0.00005 0.0183 0.0013 1.467209 0.000026 14.3 207 0.282828 1.6 1.0 6.1

32 16-LVD-021_58 0.282851 0.000023 0.00103 0.00004 0.0244 0.0010 1.467240 0.000040 13.7 215 0.282847 2.3 0.8 7.0

33 16-LVD-021_59 0.282811 0.000030 0.00103 0.00008 0.0254 0.0021 1.467212 0.000036 12.7 210 0.282807 0.9 1.1 5.4

34 16-LVD-021_60 0.282847 0.000020 0.00096 0.00005 0.0202 0.0010 1.467212 0.000042 16.9 210 0.282843 2.2 0.7 6.7

35 16-LVD-021_61 0.282811 0.000023 0.00152 0.00009 0.0376 0.0022 1.467217 0.000039 11.99 208 0.282805 0.9 0.8 5.3

37 16-LVD-021_63 0.282880 0.000026 0.00097 0.00006 0.0222 0.0014 1.467227 0.000029 13 201 0.282876 3.4 0.9 7.7

39 16-LVD-021_65 0.282813 0.000023 0.00105 0.00008 0.0225 0.0015 1.467223 0.000033 12.4 194 0.282809 1.0 0.8 5.2

40 16-LVD-021_66 0.282862 0.000031 0.00104 0.00007 0.0231 0.0019 1.467204 0.000044 15.3 204 0.282858 2.7 1.1 7.1

41 16-LVD-021_73 0.282810 0.000023 0.00081 0.00001 0.0165 0.0002 1.467242 0.000042 16.1 209 0.282807 0.9 0.8 5.4

42 16-LVD-021_74 0.282864 0.000024 0.00118 0.00008 0.0285 0.0021 1.467240 0.000031 12.6 211 0.282859 2.8 0.8 7.3

44 16-LVD-021_76 0.282850 0.000020 0.00078 0.00002 0.0175 0.0004 1.467200 0.000036 12.8 205 0.282847 2.3 0.7 6.8

45 16-LVD-021_77 0.282836 0.000025 0.00072 0.00002 0.0169 0.0004 1.467258 0.000030 12.6 207 0.282833 1.8 0.9 6.3

46 16-LVD-021_78 0.282827 0.000029 0.00109 0.00004 0.0235 0.0011 1.467212 0.000039 16.7 210 0.282823 1.5 1.0 6.0

47 16-LVD-021_79 0.282819 0.000026 0.00102 0.00008 0.0214 0.0016 1.467212 0.000036 14.9 209 0.282815 1.2 0.9 5.7

48 16-LVD-021_80 0.282747 0.000027 0.00075 0.00003 0.0166 0.0006 1.467269 0.000037 17.9 204 0.282744 -1.3 1.0 3.1

49 16-LVD-021_81 0.282929 0.000025 0.00099 0.00008 0.0232 0.0021 1.467180 0.000042 16.4 221 0.282925 5.1 0.9 9.9

50 16-LVD-021_82 0.282827 0.000038 0.00120 0.00006 0.0274 0.0017 1.467163 0.000045 17.2 211 0.282822 1.5 1.3 6.0

52 16-LVD-021_90 0.282955 0.000027 0.00105 0.00007 0.0251 0.0019 1.467221 0.000064 16.8 220 0.282951 6.0 1.0 10.8

53 16-LVD-021_91 0.282864 0.000033 0.00101 0.00009 0.0240 0.0022 1.467236 0.000048 15.6 216 0.282860 2.8 1.2 7.5

54 16-LVD-021_92 0.282950 0.000035 0.00097 0.00010 0.0219 0.0024 1.467219 0.000047 18.5 226 0.282946 5.8 1.2 10.7

55 16-LVD-021_93 0.282834 0.000024 0.00101 0.00010 0.0222 0.0024 1.467226 0.000032 13.7 204 0.282830 1.7 0.8 6.1

56 16-LVD-021_94 0.282825 0.000029 0.00099 0.00002 0.0214 0.0005 1.467193 0.000024 17.2 203 0.282821 1.4 1.0 5.8

259



corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
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(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

57 16-LVD-021_95 0.282837 0.000027 0.00138 0.00007 0.0329 0.0017 1.467247 0.000036 12.4 204 0.282832 1.8 1.0 6.2

58 16-LVD-021_96 0.282857 0.000027 0.00093 0.00002 0.0217 0.0003 1.467211 0.000038 13.5 212 0.282853 2.5 1.0 7.1

60 16-LVD-021_98 0.282837 0.000022 0.00110 0.00003 0.0260 0.0008 1.467232 0.000038 12.6 222 0.282832 1.8 0.8 6.6

61 16-LVD-021_105 0.282793 0.000020 0.00044 0.00001 0.0087 0.0003 1.467206 0.000033 14.7 209 0.282791 0.3 0.7 4.9

62 16-LVD-021_106 0.282875 0.000028 0.00109 0.00002 0.0256 0.0006 1.467198 0.000037 12.5 203 0.282871 3.2 1.0 7.6

63 16-LVD-021_107 0.282862 0.000024 0.00101 0.00009 0.0222 0.0018 1.467227 0.000033 14.4 214 0.282858 2.7 0.8 7.3

64 16-LVD-021_108 0.282917 0.000029 0.00153 0.00004 0.0353 0.0011 1.467228 0.000042 11.9 206 0.282911 4.7 1.0 9.0

65 16-LVD-021_109 0.282845 0.000024 0.00070 0.00006 0.0162 0.0013 1.467211 0.000038 12.4 211 0.282842 2.1 0.8 6.7

66 16-LVD-021_110 0.282860 0.000025 0.00073 0.00001 0.0172 0.0003 1.467206 0.000038 15 212 0.282857 2.7 0.9 7.3

67 16-LVD-021_111 0.282863 0.000032 0.00134 0.00007 0.0332 0.0017 1.467229 0.000046 16.5 209 0.282858 2.8 1.1 7.2

68 16-LVD-021_112 0.282837 0.000020 0.00082 0.00003 0.0193 0.0004 1.467229 0.000039 12.9 212 0.282834 1.8 0.7 6.4

69 16-LVD-021_113 0.282874 0.000030 0.00112 0.00007 0.0256 0.0022 1.467229 0.000039 14 208 0.282870 3.1 1.1 7.6

72 16-LVD-021_122 0.282942 0.000031 0.00102 0.00006 0.0250 0.0014 1.467203 0.000037 13.5 222 0.282938 5.6 1.1 10.3

73 16-LVD-021_123 0.282730 0.000022 0.00063 0.00001 0.0167 0.0003 1.467235 0.000037 14.1 464 0.282725 -1.9 0.8 8.2

75 16-LVD-021_125 0.282907 0.000034 0.00070 0.00007 0.0162 0.0016 1.467223 0.000048 18.5 224 0.282904 4.3 1.2 9.2

76 16-LVD-021_126 0.282834 0.000021 0.00053 0.00001 0.0122 0.0001 1.467202 0.000033 12.4 213 0.282832 1.7 0.7 6.4

77 16-LVD-021_127 0.282779 0.000031 0.00086 0.00005 0.0183 0.0011 1.467173 0.000039 14.1 214 0.282776 -0.2 1.1 4.4

78 16-LVD-021_128 0.282837 0.000027 0.00065 0.00001 0.0154 0.0001 1.467248 0.000031 14.2 210 0.282834 1.8 1.0 6.4

79 16-LVD-021_129 0.282853 0.000025 0.00089 0.00009 0.0213 0.0024 1.467223 0.000038 13.2 207 0.282850 2.4 0.9 6.9

80 16-LVD-021_130 0.282809 0.000020 0.00079 0.00004 0.0172 0.0007 1.467194 0.000030 14.1 214 0.282806 0.8 0.7 5.5

81 16-LVD-021_138 0.282938 0.000022 0.00105 0.00007 0.0253 0.0017 1.467197 0.000038 13.3 215 0.282934 5.4 0.8 10.0

82 16-LVD-021_139 0.282859 0.000023 0.00083 0.00004 0.0194 0.0005 1.467252 0.000042 13.5 210 0.282856 2.6 0.8 7.2

83 16-LVD-021_140 0.282844 0.000043 0.00084 0.00004 0.0182 0.0010 1.467237 0.000041 18.2 213 0.282841 2.1 1.5 6.7

260



corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
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(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

84 16-LVD-021_141 0.282872 0.000031 0.00103 0.00004 0.0227 0.0014 1.467221 0.000041 17.7 216 0.282868 3.1 1.1 7.7

85 16-LVD-021_142 0.282824 0.000027 0.00116 0.00007 0.0278 0.0017 1.467219 0.000026 12.8 211 0.282819 1.4 1.0 5.9

87 16-LVD-021_144 0.282826 0.000028 0.00120 0.00009 0.0295 0.0024 1.467199 0.000029 12.8 204 0.282821 1.4 1.0 5.8

89 16-LVD-021_146 0.282855 0.000024 0.00099 0.00005 0.0236 0.0012 1.467228 0.000050 14.4 208 0.282851 2.5 0.8 7.0

90 16-LVD-021_147 0.282849 0.000024 0.00090 0.00003 0.0214 0.0007 1.467225 0.000026 12.5 212 0.282845 2.3 0.8 6.8

91 16-LVD-021_154 0.282859 0.000028 0.00137 0.00009 0.0323 0.0027 1.467206 0.000031 16.8 208 0.282854 2.6 1.0 7.1

92 16-LVD-021_155 0.282937 0.000039 0.00104 0.00002 0.0236 0.0005 1.467221 0.000051 15.9 343 0.282930 5.4 1.4 12.8

94 16-LVD-021_157 0.282942 0.000036 0.00122 0.00009 0.0298 0.0028 1.467271 0.000051 16.3 218 0.282937 5.6 1.3 10.2

95 16-LVD-021_158 0.282816 0.000030 0.00112 0.00011 0.0266 0.0034 1.467233 0.000032 13.6 227 0.282811 1.1 1.1 6.0

96 16-LVD-021_159 0.282864 0.000038 0.00133 0.00006 0.0324 0.0017 1.467220 0.000046 15.5 209 0.282859 2.8 1.3 7.2

99 16-LVD-021_162 0.282975 0.000030 0.00126 0.00001 0.0264 0.0005 1.467184 0.000028 13.5 232 0.282970 6.7 1.1 11.7

100 16-LVD-021_163 0.282792 0.000025 0.00081 0.00005 0.0184 0.0011 1.467206 0.000042 14.8 214 0.282789 0.2 0.9 4.9

101 16-LVD-021_55 0.282978 0.000030 0.00146 0.00018 0.0315 0.0032 1.467234 0.000037 12.3 218 0.282972 6.8 1.1 11.5

102 16-LVD-021_56 0.282848 0.000037 0.00121 0.00002 0.0303 0.0005 1.467215 0.000047 15.2 201 0.282843 2.2 1.3 6.5

103 16-LVD-021_57 0.282914 0.000034 0.00126 0.00006 0.0297 0.0015 1.467229 0.000038 11.04 340 0.282906 4.6 1.2 11.8

104 16-LVD-021_58 0.282839 0.000038 0.00104 0.00005 0.0251 0.0010 1.467195 0.000045 13.2 214 0.282835 1.9 1.3 6.5

105 16-LVD-021_59 0.282859 0.000040 0.00096 0.00002 0.0226 0.0006 1.467280 0.000041 14.3 213 0.282855 2.6 1.4 7.2

106 16-LVD-021_60 0.282933 0.000035 0.00094 0.00012 0.0220 0.0026 1.467229 0.000027 16.1 218 0.282929 5.2 1.2 10.0

107 16-LVD-021_61 0.282774 0.000030 0.00087 0.00002 0.0213 0.0005 1.467212 0.000035 14.5 215 0.282770 -0.4 1.1 4.3

108 16-LVD-021_62 0.282830 0.000025 0.00064 0.00003 0.0156 0.0008 1.467232 0.000036 16 205 0.282828 1.6 0.9 6.1

110 16-LVD-021_64 0.282854 0.000031 0.00142 0.00004 0.0371 0.0013 1.467230 0.000042 16.4 216 0.282848 2.4 1.1 7.0

Rejected Analysis
7 16-LVD-021_015 0.282886 0.000023 0.00096 0.00004 0.0204 0.0009 1.467226 0.000036 18.5 219 0.282882 3.6 0.8 8.3
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(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

17 16-LVD-021_31 0.282894 0.000027 0.00100 0.00012 0.0210 0.0027 1.467207 0.000033 11.33 309 0.282888 3.9 1.0 10.5

28 16-LVD-021_48 0.282852 0.000030 0.00104 0.00003 0.0247 0.0012 1.467226 0.000046 16.7 202 0.282848 2.4 1.1 6.7

29 16-LVD-021_49 0.282828 0.000043 0.00074 0.00003 0.0178 0.0008 1.467170 0.000043 18.8 197 0.282825 1.5 1.5 5.8

36 16-LVD-021_62 0.282828 0.000024 0.00128 0.00006 0.0318 0.0016 1.467232 0.000044 13.7 323 0.282820 1.5 0.8 8.4

38 16-LVD-021_64 0.282854 0.000024 0.00048 0.00002 0.0114 0.0005 1.467235 0.000034 9.91 280 0.282851 2.4 0.8 8.6

43 16-LVD-021_75 0.282876 0.000042 0.00158 0.00016 0.0403 0.0043 1.467223 0.000030 15.3 200 0.282870 3.2 1.5 7.5

51 16-LVD-021_89 0.282791 0.000042 0.00102 0.00006 0.0251 0.0014 1.467228 0.000046 17.06 220 0.282787 0.2 1.5 5.0

59 16-LVD-021_97 0.282824 0.000025 0.00171 0.00009 0.0434 0.0030 1.467225 0.000031 14.2 452 0.282810 1.4 0.9 10.9

70 16-LVD-021_114 0.282861 0.000024 0.00097 0.00006 0.0248 0.0017 1.467236 0.000030 13.8 213 0.282857 2.7 0.8 7.3

71 16-LVD-021_121 0.282879 0.000049 0.00134 0.00007 0.0303 0.0024 1.467182 0.000041 18.1 207 0.282874 3.3 1.7 7.7

74 16-LVD-021_124 0.282975 0.000027 0.00092 0.00002 0.0222 0.0004 1.467271 0.000031 10.9 225 0.282971 6.7 1.0 11.6

86 16-LVD-021_143 0.282929 0.000025 0.00130 0.00010 0.0324 0.0028 1.467234 0.000037 14.9 207 0.282924 5.1 0.9 9.5

88 16-LVD-021_145 0.282836 0.000029 0.00172 0.00016 0.0410 0.0044 1.467243 0.000045 13.2 203 0.282829 1.8 1.0 6.1

93 16-LVD-021_156 0.282850 0.000039 0.00169 0.00008 0.0430 0.0023 1.467183 0.000045 13.6 210 0.282843 2.3 1.4 6.7

97 16-LVD-021_160 0.282929 0.000031 0.00048 0.00002 0.0106 0.0004 1.467210 0.000044 9.8 218 0.282927 5.1 1.1 9.9

98 16-LVD-021_161 0.282057 0.000028 0.00111 0.00002 0.0326 0.0007 1.467238 0.000060 17.3 1444 0.282027 -25.7 1.0 5.7

109 16-LVD-021_63 0.282928 0.000063 0.00135 0.00011 0.0339 0.0031 1.467290 0.000094 20.39 197 0.282923 5.1 2.2 9.3

Whitehorse trough - Richthofen formation - Sample 16-LVD-022, Lake Laberge (Zone 08V 493602E 6778206N NAD 83) 
corrected
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ra

in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 

177Hf

2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 

177Hfi

EHf0 2SE EHfi
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in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

1 16-LVD-022_11 0.282789 0.000026 0.00105 0.00004 0.0266 0.0011 1.467175 0.000032 11.6 205 0.282785 0.1 0.9 4.6

2 16-LVD-022_12 0.282754 0.000025 0.00129 0.00004 0.0321 0.0011 1.467194 0.000033 11.2 206 0.282749 -1.1 0.9 3.3

4 16-LVD-022_14 0.282747 0.000019 0.00067 0.00003 0.0150 0.0007 1.467177 0.000034 13.78 199 0.282745 -1.3 0.7 3.0

5 16-LVD-022_15 0.282740 0.000027 0.00109 0.00009 0.0270 0.0022 1.467176 0.000032 12 204 0.282736 -1.6 1.0 2.8

6 16-LVD-022_16 0.282786 0.000019 0.00079 0.00005 0.0176 0.0011 1.467205 0.000031 13.3 202 0.282783 0.0 0.7 4.4

7 16-LVD-022_17 0.282766 0.000020 0.00086 0.00003 0.0197 0.0007 1.467215 0.000041 14.9 194 0.282763 -0.7 0.7 3.5

8 16-LVD-022_18 0.282767 0.000020 0.00060 0.00002 0.0141 0.0005 1.467205 0.000039 13.4 211 0.282765 -0.6 0.7 4.0

9 16-LVD-022_19 0.282765 0.000019 0.00044 0.00001 0.0096 0.0003 1.467146 0.000037 12.5 200 0.282763 -0.7 0.7 3.7

10 16-LVD-022_20 0.282759 0.000019 0.00060 0.00005 0.0136 0.0011 1.467198 0.000037 17.2 212 0.282757 -0.9 0.7 3.7

12 16-LVD-022_22 0.282768 0.000021 0.00057 0.00003 0.0136 0.0007 1.467194 0.000036 15.4 197 0.282766 -0.6 0.7 3.7

13 16-LVD-022_29 0.282807 0.000022 0.00047 0.00005 0.0105 0.0012 1.467192 0.000032 12.7 205 0.282805 0.8 0.8 5.3

14 16-LVD-022_30 0.282653 0.000027 0.00102 0.00004 0.0237 0.0010 1.467181 0.000036 11.6 208 0.282649 -4.7 1.0 -0.2

15 16-LVD-022_31 0.282776 0.000019 0.00053 0.00002 0.0121 0.0004 1.467144 0.000031 12.6 212 0.282774 -0.3 0.7 4.3

16 16-LVD-022_32 0.282759 0.000023 0.00094 0.00009 0.0237 0.0021 1.467191 0.000029 12.8 333 0.282753 -0.9 0.8 6.3

17 16-LVD-022_33 0.282772 0.000020 0.00042 0.00003 0.0085 0.0007 1.467208 0.000030 15.3 209 0.282770 -0.5 0.7 4.1

19 16-LVD-022_35 0.282735 0.000023 0.00152 0.00006 0.0403 0.0018 1.467165 0.000025 11.42 339 0.282725 -1.8 0.8 5.4

20 16-LVD-022_36 0.282773 0.000020 0.00059 0.00002 0.0130 0.0005 1.467185 0.000035 13 209 0.282771 -0.4 0.7 4.1

23 16-LVD-022_39 0.282770 0.000018 0.00096 0.00003 0.0225 0.0006 1.467149 0.000033 12.5 201 0.282766 -0.5 0.6 3.8

24 16-LVD-022_40 0.282778 0.000022 0.00101 0.00005 0.0254 0.0016 1.467194 0.000035 13.7 200 0.282774 -0.2 0.8 4.1

25 16-LVD-022_47 0.282801 0.000025 0.00105 0.00008 0.0263 0.0023 1.467158 0.000041 11.7 206 0.282797 0.6 0.9 5.0

26 16-LVD-022_48 0.282746 0.000025 0.00091 0.00004 0.0215 0.0007 1.467156 0.000028 12.7 203 0.282743 -1.4 0.9 3.0

27 16-LVD-022_49 0.282779 0.000020 0.00084 0.00005 0.0197 0.0010 1.467199 0.000040 16.2 200 0.282776 -0.2 0.7 4.1

28 16-LVD-022_50 0.282774 0.000019 0.00074 0.00003 0.0176 0.0008 1.467201 0.000038 12.7 209 0.282771 -0.4 0.7 4.2
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29 16-LVD-022_51 0.282761 0.000021 0.00119 0.00012 0.0274 0.0028 1.467196 0.000028 12 207 0.282756 -0.8 0.7 3.6

30 16-LVD-022_52 0.282763 0.000021 0.00074 0.00002 0.0162 0.0003 1.467158 0.000036 13.8 201 0.282760 -0.8 0.7 3.6

31 16-LVD-022_53 0.282756 0.000019 0.00054 0.00001 0.0122 0.0004 1.467205 0.000040 13.7 207 0.282754 -1.0 0.7 3.5

32 16-LVD-022_54 0.282791 0.000020 0.00123 0.00004 0.0292 0.0009 1.467168 0.000037 12.2 274 0.282785 0.2 0.7 6.1

34 16-LVD-022_56 0.282768 0.000020 0.00069 0.00002 0.0164 0.0006 1.467224 0.000035 13.2 205 0.282765 -0.6 0.7 3.9

35 16-LVD-022_57 0.282791 0.000023 0.00078 0.00003 0.0186 0.0008 1.467146 0.000038 13.5 207 0.282788 0.2 0.8 4.7

36 16-LVD-022_58 0.282799 0.000024 0.00093 0.00003 0.0224 0.0006 1.467178 0.000038 12.2 203 0.282795 0.5 0.8 4.9

37 16-LVD-022_65 0.282751 0.000024 0.00102 0.00001 0.0238 0.0004 1.467188 0.000033 12 201 0.282747 -1.2 0.8 3.1

38 16-LVD-022_66 0.282807 0.000023 0.00153 0.00007 0.0308 0.0015 1.467190 0.000027 11.9 202 0.282801 0.8 0.8 5.1

39 16-LVD-022_67 0.282764 0.000022 0.00085 0.00003 0.0197 0.0007 1.467194 0.000040 13 204 0.282761 -0.7 0.8 3.7

40 16-LVD-022_68 0.282736 0.000023 0.00076 0.00004 0.0176 0.0007 1.467184 0.000043 14.2 211 0.282733 -1.7 0.8 2.9

41 16-LVD-022_69 0.282801 0.000021 0.00095 0.00007 0.0211 0.0014 1.467204 0.000030 12.5 208 0.282797 0.6 0.7 5.1

42 16-LVD-022_70 0.282788 0.000027 0.00110 0.00007 0.0258 0.0015 1.467195 0.000042 13.6 204 0.282784 0.1 1.0 4.5

43 16-LVD-022_71 0.282774 0.000030 0.00106 0.00005 0.0245 0.0008 1.467217 0.000041 16.8 204 0.282770 -0.4 1.1 4.0

44 16-LVD-022_72 0.282748 0.000024 0.00105 0.00002 0.0247 0.0006 1.467195 0.000035 13.2 205 0.282744 -1.3 0.8 3.1

45 16-LVD-022_73 0.282759 0.000025 0.00080 0.00004 0.0185 0.0008 1.467173 0.000044 15.3 202 0.282756 -0.9 0.9 3.5

46 16-LVD-022_74 0.282758 0.000023 0.00078 0.00004 0.0178 0.0008 1.467187 0.000040 12.09 199 0.282755 -1.0 0.8 3.4

47 16-LVD-022_75 0.282768 0.000021 0.00075 0.00003 0.0188 0.0007 1.467200 0.000026 12.15 209 0.282765 -0.6 0.7 3.9

48 16-LVD-022_76 0.282790 0.000024 0.00105 0.00003 0.0246 0.0006 1.467210 0.000033 13.2 200 0.282786 0.2 0.8 4.5

49 16-LVD-022_83 0.282770 0.000027 0.00118 0.00003 0.0275 0.0008 1.467157 0.000035 13.3 213 0.282765 -0.5 1.0 4.0

50 16-LVD-022_84 0.282757 0.000024 0.00092 0.00007 0.0216 0.0013 1.467196 0.000023 16.1 205 0.282753 -1.0 0.8 3.4

51 16-LVD-022_85 0.282771 0.000023 0.00122 0.00003 0.0279 0.0008 1.467174 0.000034 13.3 205 0.282766 -0.5 0.8 3.9

52 16-LVD-022_86 0.282789 0.000024 0.00111 0.00005 0.0262 0.0010 1.467199 0.000047 15.9 204 0.282785 0.1 0.8 4.5
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53 16-LVD-022_87 0.282763 0.000021 0.00087 0.00003 0.0210 0.0006 1.467161 0.000036 15.2 194 0.282760 -0.8 0.7 3.4

54 16-LVD-022_88 0.282785 0.000026 0.00107 0.00007 0.0258 0.0013 1.467178 0.000028 17.4 201 0.282781 0.0 0.9 4.3

55 16-LVD-022_89 0.282758 0.000025 0.00092 0.00012 0.0244 0.0033 1.467152 0.000032 12.74 203 0.282755 -1.0 0.9 3.4

56 16-LVD-022_90 0.282752 0.000020 0.00065 0.00001 0.0151 0.0006 1.467157 0.000029 12.77 202 0.282750 -1.2 0.7 3.2

57 16-LVD-022_91 0.282776 0.000027 0.00154 0.00010 0.0334 0.0021 1.467169 0.000037 12.8 204 0.282770 -0.3 1.0 4.0

58 16-LVD-022_92 0.282758 0.000020 0.00060 0.00004 0.0126 0.0005 1.467165 0.000038 13.8 205 0.282756 -1.0 0.7 3.5

59 16-LVD-022_93 0.282773 0.000020 0.00052 0.00003 0.0124 0.0007 1.467170 0.000036 13.8 201 0.282771 -0.4 0.7 4.0

60 16-LVD-022_100 0.282772 0.000024 0.00095 0.00009 0.0242 0.0021 1.467187 0.000035 11.82 211 0.282768 -0.5 0.8 4.1

63 16-LVD-022_103 0.282800 0.000025 0.00136 0.00009 0.0311 0.0021 1.467169 0.000038 11.6 206 0.282795 0.5 0.9 4.9

64 16-LVD-022_104 0.282783 0.000022 0.00101 0.00008 0.0219 0.0019 1.467173 0.000035 12.8 204 0.282779 -0.1 0.8 4.3

65 16-LVD-022_105 0.282801 0.000024 0.00078 0.00009 0.0176 0.0022 1.467200 0.000043 14.3 207 0.282798 0.6 0.8 5.1

66 16-LVD-022_106 0.282763 0.000022 0.00083 0.00005 0.0199 0.0011 1.467155 0.000041 13.1 199 0.282760 -0.8 0.8 3.5

68 16-LVD-022_108 0.282776 0.000017 0.00051 0.00002 0.0117 0.0004 1.467178 0.000033 14.7 206 0.282774 -0.3 0.6 4.2

71 16-LVD-022_111 0.282761 0.000025 0.00081 0.00003 0.0194 0.0007 1.467185 0.000034 12.4 205 0.282758 -0.8 0.9 3.6

72 16-LVD-022_118 0.282778 0.000027 0.00157 0.00007 0.0360 0.0017 1.467200 0.000044 13 210 0.282772 -0.2 1.0 4.2

73 16-LVD-022_119 0.282778 0.000020 0.00187 0.00014 0.0412 0.0032 1.467195 0.000035 14.4 204 0.282771 -0.2 0.7 4.0

75 16-LVD-022_121 0.282758 0.000035 0.00109 0.00005 0.0267 0.0012 1.467184 0.000036 12.66 206 0.282754 -1.0 1.2 3.5

76 16-LVD-022_122 0.282773 0.000019 0.00099 0.00004 0.0238 0.0009 1.467196 0.000035 13.2 198 0.282769 -0.4 0.7 3.9

77 16-LVD-022_123 0.282740 0.000026 0.00106 0.00005 0.0264 0.0012 1.467179 0.000027 12.22 205 0.282736 -1.6 0.9 2.8

78 16-LVD-022_124 0.282781 0.000024 0.00123 0.00004 0.0299 0.0011 1.467212 0.000028 13.1 203 0.282776 -0.1 0.8 4.2

79 16-LVD-022_125 0.282769 0.000026 0.00096 0.00010 0.0254 0.0023 1.467178 0.000052 16.7 208 0.282765 -0.6 0.9 3.9

80 16-LVD-022_126 0.282793 0.000021 0.00143 0.00008 0.0355 0.0021 1.467182 0.000033 12.22 210 0.282787 0.3 0.7 4.8

82 16-LVD-022_128 0.282784 0.000023 0.00124 0.00011 0.0270 0.0023 1.467221 0.000026 12.9 208 0.282779 0.0 0.8 4.4
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176Hf/ 177Hfi EHf0 2SE EHfi

83 16-LVD-022_129 0.282752 0.000021 0.00146 0.00020 0.0387 0.0057 1.467213 0.000033 12.58 215 0.282746 -1.2 0.7 3.4

84 16-LVD-022_136 0.282768 0.000021 0.00066 0.00001 0.0166 0.0003 1.467164 0.000040 12.09 206 0.282765 -0.6 0.7 3.9

86 16-LVD-022_138 0.282770 0.000020 0.00120 0.00010 0.0301 0.0025 1.467199 0.000033 13.44 204 0.282765 -0.5 0.7 3.8

88 16-LVD-022_140 0.282777 0.000021 0.00069 0.00002 0.0179 0.0005 1.467182 0.000032 12.03 209 0.282774 -0.3 0.7 4.3

89 16-LVD-022_141 0.282755 0.000021 0.00061 0.00002 0.0148 0.0004 1.467221 0.000032 12.32 205 0.282753 -1.1 0.7 3.4

90 16-LVD-022_142 0.282754 0.000026 0.00073 0.00003 0.0179 0.0008 1.467200 0.000036 12.06 217 0.282751 -1.1 0.9 3.6

91 16-LVD-022_143 0.282756 0.000021 0.00070 0.00003 0.0168 0.0009 1.467188 0.000042 12.98 215 0.282753 -1.0 0.7 3.7

92 16-LVD-022_144 0.282778 0.000023 0.00128 0.00005 0.0324 0.0015 1.467209 0.000032 12.4 208 0.282773 -0.2 0.8 4.2

93 16-LVD-022_145 0.282748 0.000026 0.00126 0.00006 0.0314 0.0014 1.467197 0.000038 14.21 209 0.282743 -1.3 0.9 3.2

94 16-LVD-022_146 0.282772 0.000026 0.00096 0.00005 0.0244 0.0011 1.467186 0.000034 13.1 208 0.282768 -0.5 0.9 4.0

95 16-LVD-022_147 0.282761 0.000028 0.00121 0.00004 0.0298 0.0009 1.467189 0.000038 15.2 206 0.282756 -0.8 1.0 3.6

96 16-LVD-022_154 0.282766 0.000023 0.00062 0.00001 0.0162 0.0003 1.467204 0.000036 11.93 206 0.282764 -0.7 0.8 3.8

97 16-LVD-022_155 0.282767 0.000030 0.00073 0.00002 0.0191 0.0005 1.467177 0.000034 12.8 211 0.282764 -0.6 1.1 3.9

98 16-LVD-022_156 0.282776 0.000021 0.00055 0.00001 0.0131 0.0003 1.467201 0.000038 13.25 206 0.282774 -0.3 0.7 4.2

99 16-LVD-022_157 0.282756 0.000024 0.00052 0.00002 0.0130 0.0003 1.467185 0.000034 12.9 211 0.282754 -1.0 0.8 3.6

100 16-LVD-022_158 0.282779 0.000022 0.00076 0.00002 0.0197 0.0005 1.467184 0.000033 12.1 206 0.282776 -0.2 0.8 4.3

101 16-LVD-022_159 0.282775 0.000023 0.00105 0.00005 0.0285 0.0016 1.467168 0.000036 12.05 207 0.282771 -0.4 0.8 4.1

102 16-LVD-022_160 0.282767 0.000020 0.00073 0.00004 0.0174 0.0009 1.467177 0.000038 12.83 210 0.282764 -0.6 0.7 3.9

103 16-LVD-022_161 0.282759 0.000023 0.00084 0.00006 0.0209 0.0014 1.467197 0.000037 12.09 198 0.282756 -0.9 0.8 3.4

104 16-LVD-022_162 0.282806 0.000027 0.00110 0.00010 0.0284 0.0029 1.467163 0.000035 12.23 209 0.282802 0.7 1.0 5.2

105 16-LVD-022_163 0.282783 0.000018 0.00160 0.00020 0.0393 0.0049 1.467186 0.000032 12 212 0.282777 -0.1 0.6 4.4

106 16-LVD-022_164 0.282775 0.000028 0.00090 0.00006 0.0237 0.0019 1.467215 0.000035 12.4 205 0.282772 -0.4 1.0 4.1

107 16-LVD-022_165 0.282775 0.000022 0.00074 0.00003 0.0174 0.0005 1.467224 0.000026 13.8 213 0.282772 -0.4 0.8 4.3
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108 16-LVD-022_166 0.282767 0.000023 0.00055 0.00002 0.0133 0.0004 1.467146 0.000037 14.5 208 0.282765 -0.6 0.8 3.9

109 16-LVD-022_167 0.282778 0.000018 0.00060 0.00003 0.0142 0.0007 1.467209 0.000036 12.9 204 0.282776 -0.2 0.6 4.2

110 16-LVD-022_168 0.282755 0.000024 0.00088 0.00004 0.0216 0.0007 1.467160 0.000038 12.9 202 0.282752 -1.1 0.8 3.3

Rejected Analysis
3 16-LVD-022_13 0.282760 0.000018 0.00056 0.00002 0.0140 0.0006 1.467185 0.000035 11.66 203 0.282758 -0.9 0.6 3.6

11 16-LVD-022_21 0.282767 0.000027 0.00115 0.00004 0.0291 0.0012 1.467205 0.000038 14.6 205 0.282763 -0.6 1.0 3.8

18 16-LVD-022_34 0.282769 0.000021 0.00054 0.00002 0.0123 0.0006 1.467267 0.000038 14.4 221 0.282767 -0.6 0.7 4.3

21 16-LVD-022_37 0.282773 0.000022 0.00074 0.00004 0.0177 0.0010 1.467185 0.000029 12.7 283 0.282769 -0.4 0.8 5.7

22 16-LVD-022_38 0.282755 0.000023 0.00141 0.00013 0.0361 0.0034 1.467177 0.000036 12 199 0.282750 -1.1 0.8 3.2

33 16-LVD-022_55 0.282754 0.000029 0.00103 0.00005 0.0260 0.0017 1.467191 0.000045 12.9 207 0.282750 -1.1 1.0 3.4

61 16-LVD-022_101 0.282739 0.000029 0.00111 0.00002 0.0266 0.0006 1.467206 0.000035 11.66 208 0.282735 -1.6 1.0 2.8

62 16-LVD-022_102 0.282762 0.000018 0.00093 0.00007 0.0221 0.0017 1.467180 0.000036 12.78 220 0.282758 -0.8 0.6 3.9

67 16-LVD-022_107 0.282954 0.000040 0.00123 0.00004 0.0288 0.0013 1.467204 0.000034 18 230 0.282949 6.0 1.4 10.9

69 16-LVD-022_109 0.282760 0.000026 0.00129 0.00012 0.0327 0.0033 1.467191 0.000034 14.7 202 0.282755 -0.9 0.9 3.4

70 16-LVD-022_110 0.282761 0.000019 0.00080 0.00005 0.0183 0.0012 1.467155 0.000042 15.4 203 0.282758 -0.8 0.7 3.6

74 16-LVD-022_120 0.282767 0.000020 0.00088 0.00004 0.0214 0.0011 1.467167 0.000033 13.4 209 0.282764 -0.6 0.7 3.9

81 16-LVD-022_127 0.282782 0.000028 0.00111 0.00006 0.0261 0.0017 1.467185 0.000026 13.2 208 0.282778 -0.1 1.0 4.4

85 16-LVD-022_137 0.282768 0.000040 0.00068 0.00002 0.0175 0.0007 1.467262 0.000038 17.1 204 0.282765 -0.6 1.4 3.8

87 16-LVD-022_139 0.282805 0.000018 0.00107 0.00004 0.0252 0.0009 1.467196 0.000037 12.23 208 0.282801 0.7 0.6 5.2
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2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 

177Hfi

EHf0 2SE EHfi

2 16-LVD-023_11 0.282600 0.000018 0.00147 0.00001 0.0342 0.0003 1.467194 0.000055 15.5 363 0.282590 -6.5 0.6 1.2

3 16-LVD-023_12 0.282747 0.000025 0.00110 0.00003 0.0222 0.0006 1.467190 0.000043 13.8 185 0.282743 -1.3 0.9 2.6

4 16-LVD-023_13 0.282711 0.000035 0.00100 0.00003 0.0201 0.0007 1.467182 0.000034 16.8 195 0.282707 -2.6 1.2 1.6

11 16-LVD-023_20 0.282401 0.000026 0.00083 0.00003 0.0180 0.0006 1.467171 0.000036 12.5 356 0.282395 -13.6 0.9 -5.8

12 16-LVD-023_21 0.282944 0.000026 0.00059 0.00001 0.0138 0.0004 1.467171 0.000037 12.3 269 0.282941 5.6 0.9 11.5

13 16-LVD-023_22 0.282848 0.000022 0.00131 0.00004 0.0283 0.0012 1.467162 0.000033 11.5 244 0.282842 2.2 0.8 7.4

14 16-LVD-023_29 0.282701 0.000025 0.00086 0.00004 0.0175 0.0007 1.467180 0.000034 11.8 202 0.282698 -3.0 0.9 1.4

15 16-LVD-023_30 0.282696 0.000029 0.00067 0.00004 0.0138 0.0008 1.467161 0.000044 10.2 187 0.282694 -3.1 1.0 0.9

16 16-LVD-023_31 0.282676 0.000022 0.00111 0.00008 0.0241 0.0020 1.467191 0.000036 14.3 270 0.282670 -3.9 0.8 1.9

17 16-LVD-023_32 0.282957 0.000020 0.00107 0.00004 0.0217 0.0007 1.467154 0.000030 12.51 211 0.282953 6.1 0.7 10.6

19 16-LVD-023_34 0.281190 0.000021 0.00056 0.00001 0.0147 0.0002 1.467223 0.000046 13.5 2563 0.281163 -56.4 0.7 0.9

21 16-LVD-023_36 0.282702 0.000025 0.00104 0.00003 0.0216 0.0006 1.467172 0.000041 16.1 197 0.282698 -2.9 0.9 1.3

22 16-LVD-023_37 0.282703 0.000034 0.00100 0.00002 0.0203 0.0005 1.467173 0.000040 13.3 197 0.282699 -2.9 1.2 1.3

23 16-LVD-023_38 0.282895 0.000022 0.00050 0.00015 0.0090 0.0025 1.467173 0.000042 15.2 240 0.282893 3.9 0.8 9.2

Rejected Analysis

1 16-LVD-023_59 0.282743 0.000038 0.00103 0.00001 0.0242 0.0006 1.467178 0.000043 18 0 0.282743 -1.5 1.3 -1.5

5 16-LVD-023_14 0.282677 0.000050 0.00098 0.00001 0.0198 0.0003 1.467166 0.000082 20.96 210 0.282673 -3.8 1.8 0.7

6 16-LVD-023_15 0.282608 0.000091 0.00106 0.00004 0.0216 0.0008 1.467151 0.000094 19.86 186 0.282604 -6.3 3.2 -2.3

7 16-LVD-023_16 0.282991 0.000046 0.00402 0.00019 0.1113 0.0054 1.467182 0.000047 13.1 390 0.282962 7.3 1.6 14.9

8 16-LVD-023_17 0.281043 0.000034 0.00121 0.00004 0.0293 0.0011 1.467165 0.000046 15.9 2829 0.280977 -61.6 1.2 0.5

9 16-LVD-023_18 0.282683 0.000020 0.00085 0.00007 0.0199 0.0016 1.467168 0.000045 10.5 315 0.282678 -3.6 0.7 3.2

Whitehorse trough - Richthofen formation - Sample 16-LVD-023, Lake Laberge (Zone 08V 495522E 6774110N NAD 83) 
corrected
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LASS Age 
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10 16-LVD-023_19 0.282731 0.000047 0.00104 0.00002 0.0217 0.0005 1.467228 0.000049 18.2 205 0.282727 -1.9 1.7 2.5

18 16-LVD-023_33 0.282692 0.000032 0.00119 0.00007 0.0245 0.0013 1.467137 0.000050 16.8 205 0.282687 -3.3 1.1 1.1

20 16-LVD-023_35 0.281900 0.000180 0.00049 0.00003 0.0111 0.0005 1.467140 0.000034 13.9 260 0.281898 -31.3 6.4 -25.6

24 16-LVD-023_39 0.282026 0.000036 0.00160 0.00006 0.0438 0.0016 1.467143 0.000058 18.9 1474 0.281981 -26.8 1.3 4.8

25 16-LVD-023_40 0.282688 0.000022 0.00090 0.00002 0.0181 0.0002 1.467161 0.000078 20.3 190 0.282685 -3.4 0.8 0.7

26 16-LVD-023_47 0.282755 0.000036 0.00054 0.00003 0.0119 0.0003 1.467124 0.000047 18.4 200 0.282753 -1.1 1.3 3.3

27 16-LVD-023_48 0.282725 0.000041 0.00111 0.00004 0.0245 0.0010 1.467233 0.000046 18.5 337 0.282718 -2.1 1.5 5.1

28 16-LVD-023_49 0.282555 0.000082 0.00154 0.00010 0.0357 0.0031 1.467159 0.000017 20.3 173 0.282550 -8.1 2.9 -4.5

29 16-LVD-023_50 0.282750 0.000048 0.00122 0.00001 0.0249 0.0002 1.467169 0.000057 17.1 196 0.282746 -1.2 1.7 3.0

30 16-LVD-023_51 0.282748 0.000025 0.00098 0.00005 0.0198 0.0010 1.467186 0.000038 14.7 220 0.282744 -1.3 0.9 3.4

31 16-LVD-023_52 0.282890 0.000020 0.00099 0.00006 0.0212 0.0019 1.467178 0.000046 19.5 418 0.282882 3.7 0.7 12.8

32 16-LVD-023_53 0.282686 0.000051 0.00102 0.00008 0.0211 0.0016 1.467229 0.000064 20.6 207 0.282682 -3.5 1.8 1.0

33 16-LVD-023_54 0.282614 0.000029 0.00201 0.00018 0.0447 0.0035 1.467141 0.000060 18.2 309 0.282602 -6.0 1.0 0.4

34 16-LVD-023_55 0.282971 0.000042 0.00112 0.00003 0.0206 0.0006 1.467171 0.000068 15.5 238 0.282966 6.6 1.5 11.7

35 16-LVD-023_56 0.282778 0.000032 0.00222 0.00004 0.0533 0.0009 1.467181 0.000055 17.8 366 0.282763 -0.2 1.1 7.4

36 16-LVD-023_57 0.282753 0.000031 0.00076 0.00006 0.0158 0.0017 1.467193 0.000024 17.5 208 0.282750 -1.1 1.1 3.4

37 16-LVD-023_58 0.282670 0.000029 0.00119 0.00005 0.0242 0.0010 1.467171 0.000084 20.4 182 0.282666 -4.1 1.0 -0.2

38 16-LVD-023_65 0.282702 0.000029 0.00109 0.00004 0.0248 0.0005 1.467166 0.000029 17.9 244 0.282697 -2.9 1.0 2.3

39 16-LVD-023_66 0.282710 0.000031 0.00088 0.00004 0.0175 0.0008 1.467216 0.000052 14 245 0.282706 -2.7 1.1 2.7

40 16-LVD-023_67 0.282696 0.000027 0.00094 0.00005 0.0191 0.0011 1.467168 0.000033 16.1 188 0.282693 -3.1 1.0 0.9

41 16-LVD-023_68 0.282571 0.000039 0.00291 0.00013 0.0778 0.0038 1.467150 0.000037 20.5 298 0.282555 -7.6 1.4 -1.5

42 16-LVD-023_69 0.282054 0.000032 0.00091 0.00014 0.0248 0.0040 1.467131 0.000039 17.4 1526 0.282028 -25.9 1.1 7.6

43 16-LVD-023_70 0.282702 0.000031 0.00089 0.00010 0.0182 0.0020 1.467148 0.000033 12.1 208 0.282699 -2.9 1.1 1.6
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44 16-LVD-023_71 0.282906 0.000025 0.00118 0.00007 0.0266 0.0018 1.467174 0.000034 11.68 282 0.282900 4.3 0.9 10.3

45 16-LVD-023_72 0.282712 0.000024 0.00097 0.00005 0.0200 0.0010 1.467184 0.000039 11.9 207 0.282708 -2.6 0.8 1.9

46 16-LVD-023_73 0.282576 0.000028 0.00117 0.00006 0.0286 0.0014 1.467181 0.000038 11.25 434 0.282567 -7.4 1.0 1.9

47 16-LVD-023_74 0.282739 0.000026 0.00099 0.00007 0.0229 0.0019 1.467177 0.000037 10.53 315 0.282733 -1.6 0.9 5.2

48 16-LVD-023_75 0.282917 0.000042 0.00073 0.00005 0.0146 0.0012 1.467196 0.000057 8.7 190 0.282914 4.7 1.5 8.8

49 16-LVD-023_76 0.282724 0.000018 0.00194 0.00002 0.0476 0.0004 1.467140 0.000030 16.3 533 0.282705 -2.2 0.6 9.1

50 16-LVD-023_83 0.282716 0.000023 0.00106 0.00004 0.0218 0.0008 1.467178 0.000043 16 175 0.282713 -2.4 0.8 1.3

51 16-LVD-023_84 0.282821 0.000046 0.00253 0.00056 0.0700 0.0160 1.467158 0.000028 14 307 0.282806 1.3 1.6 7.6

52 16-LVD-023_85 0.282611 0.000038 0.00197 0.00009 0.0475 0.0018 1.467175 0.000049 15.3 342 0.282598 -6.2 1.3 1.0

53 16-LVD-023_86 0.282758 0.000034 0.00095 0.00003 0.0200 0.0007 1.467181 0.000044 14.9 192 0.282755 -1.0 1.2 3.2

55 16-LVD-023_88 0.282733 0.000019 0.00075 0.00004 0.0175 0.0009 1.467190 0.000038 12.9 366 0.282728 -1.8 0.7 6.1

*grain 54 not included b/c not zircon

Whitehorse trough - Richthofen formation - Sample 17-LVD-026, Metamorphic Clast Fish Lake (Zone 08V 485805E 6721676N NAD 83) 
corrected

G
ra
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177Hf

2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
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176Hf/ 

177Hfi

EHf0 2SE EHfi

1 17-LVD-026_12 0.282657 0.000021 0.00123 0.00006 0.0292 0.0017 1.467192 0.000030 12.96 186 0.282653 -4.5 0.7 -0.6

3 17-LVD-026_14 0.282328 0.000017 0.00060 0.00001 0.0149 0.0003 1.467206 0.000031 14.1 180 0.282326 -16.2 0.6 -12.2

4 17-LVD-026_15 0.282789 0.000034 0.00046 0.00003 0.0116 0.0009 1.467194 0.000039 16.1 194 0.282787 0.1 1.2 4.4

5 17-LVD-026_16 0.282774 0.000029 0.00154 0.00016 0.0407 0.0048 1.467145 0.000056 11.97 206 0.282768 -0.4 1.0 4.0

7 17-LVD-026_18 0.282336 0.000026 0.00097 0.00003 0.0249 0.0007 1.467180 0.000033 13.11 190 0.282333 -15.9 0.9 -11.8

9 17-LVD-026_20 0.282448 0.000028 0.00080 0.00002 0.0199 0.0009 1.467179 0.000044 16.2 193 0.282445 -11.9 1.0 -7.7
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13 17-LVD-026_30 0.282590 0.000027 0.00114 0.00010 0.0285 0.0027 1.467162 0.000040 14.9 190 0.282586 -6.9 1.0 -2.8

15 17-LVD-026_32 0.282586 0.000030 0.00104 0.00012 0.0248 0.0032 1.467212 0.000036 15.1 189 0.282582 -7.0 1.1 -3.0

16 17-LVD-026_33 0.282598 0.000036 0.00146 0.00005 0.0358 0.0016 1.467230 0.000040 17.6 183 0.282593 -6.6 1.3 -2.7

18 17-LVD-026_35 0.282596 0.000027 0.00111 0.00009 0.0266 0.0028 1.467199 0.000024 14.8 192 0.282592 -6.7 1.0 -2.5

20 17-LVD-026_37 0.282578 0.000024 0.00096 0.00003 0.0227 0.0009 1.467185 0.000039 12.8 183 0.282575 -7.3 0.8 -3.4

21 17-LVD-026_38 0.282564 0.000025 0.00108 0.00002 0.0269 0.0004 1.467143 0.000032 15.5 187 0.282560 -7.8 0.9 -3.8

22 17-LVD-026_39 0.282572 0.000020 0.00089 0.00004 0.0209 0.0010 1.467167 0.000040 18.5 187 0.282569 -7.5 0.7 -3.5

23 17-LVD-026_40 0.282552 0.000027 0.00129 0.00013 0.0315 0.0030 1.467233 0.000037 14.9 187 0.282547 -8.2 1.0 -4.3

24 17-LVD-026_41 0.282864 0.000020 0.00130 0.00003 0.0301 0.0009 1.467191 0.000035 13.5 206 0.282859 2.8 0.7 7.2

25 17-LVD-026_48 0.282595 0.000023 0.00116 0.00005 0.0278 0.0014 1.467210 0.000029 16.6 253 0.282590 -6.7 0.8 -1.3

27 17-LVD-026_50 0.282836 0.000023 0.00126 0.00005 0.0252 0.0010 1.467211 0.000063 15.1 200 0.282831 1.8 0.8 6.1

28 17-LVD-026_51 0.282552 0.000033 0.00093 0.00006 0.0240 0.0014 1.467211 0.000044 14.25 189 0.282549 -8.2 1.2 -4.2

Rejected Analysis

2 17-LVD-026_13 0.282771 0.000025 0.00156 0.00008 0.0371 0.0022 1.467193 0.000054 11.62 180 0.282766 -0.5 0.9 3.3

6 17-LVD-026_17 0.282700 0.000140 0.00117 0.00013 0.0285 0.0027 1.467250 0.000120 19.6 164 0.282696 -3.0 5.0 0.5

8 17-LVD-026_19 0.282203 0.000040 0.00077 0.00003 0.0199 0.0005 1.467191 0.000049 21.9 369 0.282198 -20.6 1.4 -12.6

10 17-LVD-026_21 0.282520 0.000040 0.00050 0.00007 0.0141 0.0017 1.467239 0.000058 20 180 0.282518 -9.4 1.4 -5.4

11 17-LVD-026_22 0.282519 0.000031 0.00116 0.00014 0.0298 0.0038 1.467215 0.000048 11.77 174 0.282515 -9.4 1.1 -5.7

12 17-LVD-026_23 0.282697 0.000022 0.00155 0.00005 0.0383 0.0012 1.467183 0.000033 15.9 184 0.282692 -3.1 0.8 0.8

14 17-LVD-026_31 0.282336 0.000024 0.00072 0.00005 0.0182 0.0012 1.467174 0.000035 12.09 182 0.282334 -15.9 0.9 -11.9

17 17-LVD-026_34 0.282420 0.000022 0.00105 0.00005 0.0261 0.0013 1.467213 0.000041 15.1 178 0.282416 -12.9 0.8 -9.1

19 17-LVD-026_36 0.282550 0.000031 0.00129 0.00007 0.0328 0.0021 1.467132 0.000052 19.7 183 0.282546 -8.3 1.1 -4.4

26 17-LVD-026_49 0.282612 0.000031 0.00077 0.00001 0.0188 0.0002 1.467147 0.000078 17.1 206 0.282609 -6.1 1.1 -1.7
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

29 17-LVD-026_52 0.282719 0.000035 0.00090 0.00003 0.0217 0.0007 1.467193 0.000049 18.9 207 0.282716 -2.3 1.2 2.1

30 17-LVD-026_53 0.282547 0.000048 0.00100 0.00005 0.0241 0.0011 1.467135 0.000093 13.6 152 0.282544 -8.4 1.7 -5.1

31 17-LVD-026_54 0.282530 0.000022 0.00050 0.00001 0.0121 0.0003 1.467150 0.000034 16.2 164 0.282528 -9.0 0.8 -5.4

32 17-LVD-026_55 0.282549 0.000021 0.00112 0.00006 0.0275 0.0017 1.467158 0.000036 13.06 147 0.282546 -8.3 0.7 -5.2

33 17-LVD-026_56 0.282565 0.000028 0.00113 0.00005 0.0276 0.0013 1.467176 0.000035 14 92 0.282563 -7.8 1.0 -5.8

34 17-LVD-026_57 0.282555 0.000029 0.00099 0.00006 0.0238 0.0013 1.467178 0.000051 15.7 109 0.282553 -8.1 1.0 -5.8

35 17-LVD-026_58 0.282514 0.000027 0.00097 0.00007 0.0233 0.0018 1.467196 0.000041 16.9 78 0.282513 -9.6 1.0 -7.9

Whitehorse trough - Richthofen formation - Sample 17-LVD-027, Takhini subdivision (Zone 08V 488086E 6748844N NAD 83) 
corrected

G
ra

in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 

177Hf

2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 

177Hfi

EHf0 2SE EHfi

1 17-LVD-027_10 0.282946 0.000030 0.00082 0.00006 0.0207 0.0013 1.467179 0.000047 18.6 191 0.282943 5.7 1.1 9.8

2 17-LVD-027_11 0.282871 0.000032 0.00101 0.00002 0.0249 0.0005 1.467188 0.000027 18.0 193 0.282867 3.0 1.1 7.2

3 17-LVD-027_12 0.282926 0.000037 0.00162 0.00017 0.0394 0.0041 1.467193 0.000023 17.3 199 0.282920 5.0 1.3 9.2

4 17-LVD-027_13 0.282886 0.000024 0.00165 0.00008 0.0401 0.0020 1.467202 0.000050 17.1 207 0.282880 3.6 0.8 8.0

5 17-LVD-027_14 0.282870 0.000022 0.00199 0.00031 0.0488 0.0083 1.467190 0.000045 16.6 196 0.282863 3.0 0.8 7.1

6 17-LVD-027_15 0.282938 0.000026 0.00133 0.00006 0.0304 0.0017 1.467245 0.000042 19.5 216 0.282933 5.4 0.9 10.0

7 17-LVD-027_16 0.282931 0.000038 0.00148 0.00007 0.0374 0.0017 1.467175 0.000045 17.1 203 0.282925 5.2 1.3 9.5

8 17-LVD-027_17 0.283002 0.000043 0.00099 0.00013 0.0226 0.0031 1.467226 0.000037 13.1 206 0.282998 7.7 1.5 12.1

9 17-LVD-027_18 0.282907 0.000030 0.00088 0.00002 0.0192 0.0005 1.467194 0.000033 15.3 194 0.282904 4.3 1.1 8.5

10 17-LVD-027_19 0.282891 0.000028 0.00119 0.00008 0.0287 0.0020 1.467173 0.000053 19.8 190 0.282887 3.7 1.0 7.8
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

11 17-LVD-027_20 0.282910 0.000041 0.00126 0.00005 0.0299 0.0019 1.467198 0.000063 20.0 185 0.282906 4.4 1.4 8.4

16 17-LVD-027_31 0.282825 0.000042 0.00126 0.00004 0.0292 0.0009 1.467206 0.000075 14.7 183 0.282821 1.4 1.5 5.3

17 17-LVD-027_32 0.282906 0.000028 0.00143 0.00003 0.0360 0.0007 1.467205 0.000045 13.7 206 0.282900 4.3 1.0 8.7

18 17-LVD-027_33 0.282855 0.000030 0.00120 0.00002 0.0292 0.0006 1.467168 0.000047 15.6 203 0.282850 2.5 1.1 6.8

19 17-LVD-027_34 0.282851 0.000025 0.00125 0.00003 0.0277 0.0007 1.467173 0.000034 17.5 192 0.282846 2.3 0.9 6.5

20 17-LVD-027_35 0.282940 0.000035 0.00108 0.00011 0.0268 0.0027 1.467253 0.000047 12.9 201 0.282936 5.5 1.2 9.8

24 17-LVD-027_39 0.282982 0.000036 0.00108 0.00005 0.0253 0.0012 1.467164 0.000073 15.3 197 0.282978 7.0 1.3 11.2

25 17-LVD-027_46 0.282831 0.000025 0.00120 0.00006 0.0280 0.0015 1.467201 0.000037 15.2 213 0.282826 1.6 0.9 6.2

26 17-LVD-027_47 0.282798 0.000038 0.00098 0.00003 0.0219 0.0008 1.467204 0.000060 16.3 213 0.282794 0.5 1.3 5.1

29 17-LVD-027_50 0.282794 0.000028 0.00109 0.00003 0.0254 0.0007 1.467132 0.000044 17.9 214 0.282790 0.3 1.0 4.9

30 17-LVD-027_51 0.282863 0.000024 0.00138 0.00006 0.0271 0.0011 1.467167 0.000035 14.9 195 0.282858 2.8 0.8 6.9

33 17-LVD-027_54 0.282894 0.000038 0.00135 0.00008 0.0324 0.0024 1.467199 0.000049 16.9 211 0.282889 3.9 1.3 8.4

34 17-LVD-027_55 0.282828 0.000040 0.00111 0.00004 0.0260 0.0009 1.467171 0.000047 14.3 195 0.282824 1.5 1.4 5.7

36 17-LVD-027_57 0.282869 0.000023 0.00088 0.00004 0.0194 0.0010 1.467204 0.000034 14.5 206 0.282866 3.0 0.8 7.4

37 17-LVD-027_64 0.282886 0.000030 0.00118 0.00010 0.0231 0.0023 1.467209 0.000051 17.5 210 0.282881 3.6 1.1 8.1

39 17-LVD-027_66 0.282909 0.000017 0.00131 0.00004 0.0334 0.0012 1.467201 0.000041 13.3 195 0.282904 4.4 0.6 8.5

41 17-LVD-027_68 0.282913 0.000034 0.00166 0.00010 0.0414 0.0025 1.467200 0.000048 12.4 190 0.282907 4.5 1.2 8.6

43 17-LVD-027_70 0.282908 0.000027 0.00112 0.00013 0.0244 0.0031 1.467155 0.000049 15.2 197 0.282904 4.3 1.0 8.6

44 17-LVD-027_71 0.282903 0.000034 0.00134 0.00009 0.0329 0.0025 1.467138 0.000038 15.6 193 0.282898 4.2 1.2 8.3

45 17-LVD-027_72 0.282908 0.000029 0.00114 0.00007 0.0292 0.0017 1.467195 0.000058 14.3 193 0.282904 4.3 1.0 8.5

47 17-LVD-027_74 0.282878 0.000032 0.00094 0.00006 0.0205 0.0010 1.467179 0.000042 19.0 191 0.282875 3.3 1.1 7.4

50 17-LVD-027_83 0.282854 0.000047 0.00249 0.00012 0.0617 0.0032 1.467193 0.000049 17.4 198 0.282845 2.4 1.7 6.5

51 17-LVD-027_84 0.282832 0.000026 0.00116 0.00004 0.0274 0.0010 1.467219 0.000055 17.3 200 0.282828 1.7 0.9 6.0
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

58 17-LVD-027_91 0.282852 0.000034 0.00111 0.00002 0.0253 0.0004 1.467206 0.000055 16.3 207 0.282848 2.4 1.2 6.8

59 17-LVD-027_92 0.282874 0.000026 0.00083 0.00004 0.0200 0.0011 1.467190 0.000034 16.8 191 0.282871 3.1 0.9 7.3

60 17-LVD-027_93 0.282862 0.000038 0.00101 0.00005 0.0239 0.0011 1.467221 0.000039 17.4 202 0.282858 2.7 1.3 7.1

63 17-LVD-027_102 0.282875 0.000025 0.00114 0.00005 0.0251 0.0009 1.467190 0.000052 16.7 200 0.282871 3.2 0.9 7.5

65 17-LVD-027_104 0.282324 0.000027 0.00083 0.00002 0.0219 0.0007 1.467192 0.000037 16.9 359 0.282318 -16.3 1.0 -8.5

Rejected Analysis
17-LVD-027_21 0.282840 0.000039 0.00138 0.00002 0.0339 0.0008 1.467187 0.000068 19.8 192 0.282835 1.9 1.4 6.0

13 17-LVD-027_28 0.282978 0.000035 0.00125 0.00006 0.0295 0.0017 1.467148 0.000034 17.3 194 0.282973 6.8 1.2 11.0

14 17-LVD-027_29 0.282873 0.000060 0.00117 0.00010 0.0261 0.0031 1.467117 0.000034 17.9 190 0.282869 3.1 2.1 7.2

15 17-LVD-027_30 0.282902 0.000054 0.00061 0.00001 0.0150 0.0001 1.467196 0.000076 20.9 195 0.282900 4.1 1.9 8.4

21 17-LVD-027_36 0.282792 0.000026 0.00108 0.00009 0.0259 0.0021 1.467235 0.000054 15.9 207 0.282788 0.2 0.9 4.7

22 17-LVD-027_37 0.282931 0.000050 0.00139 0.00003 0.0356 0.0008 1.467235 0.000068 16.9 186 0.282926 5.2 1.8 9.1

23 17-LVD-027_38 0.282973 0.000030 0.00102 0.00004 0.0244 0.0009 1.467177 0.000064 16.2 197 0.282969 6.6 1.1 10.9

27 17-LVD-027_48 0.282891 0.000021 0.00057 0.00001 0.0111 0.0002 1.467091 0.000043 18.9 196 0.282889 3.7 0.7 8.0

28 17-LVD-027_49 0.282863 0.000042 0.00131 0.00006 0.0318 0.0015 1.467212 0.000031 17.4 204 0.282858 2.8 1.5 7.1

31 17-LVD-027_52 0.282923 0.000042 0.00133 0.00008 0.0317 0.0018 1.467192 0.000064 16.6 315 0.282915 4.9 1.5 11.6

32 17-LVD-027_53 0.282860 0.000070 0.00084 0.00003 0.0212 0.0009 1.467257 0.000042 15.6 215 0.282857 2.7 2.5 7.3

35 17-LVD-027_56 0.282873 0.000046 0.00094 0.00003 0.0232 0.0009 1.467220 0.000042 18.2 181 0.282870 3.1 1.6 7.0

38 17-LVD-027_65 0.282931 0.000057 0.00096 0.00009 0.0192 0.0017 1.467170 0.000040 15.6 198 0.282927 5.2 2.0 9.4

40 17-LVD-027_67 0.282881 0.000041 0.00182 0.00012 0.0463 0.0032 1.467154 0.000055 12.9 186 0.282875 3.4 1.4 7.3

42 17-LVD-027_69 0.282869 0.000038 0.00121 0.00004 0.0305 0.0008 1.467231 0.000076 16.6 202 0.282864 3.0 1.3 7.3

46 17-LVD-027_73 0.282780 0.000110 0.00099 0.00003 0.0244 0.0009 1.467260 0.000200 16.7 206 0.282776 -0.2 3.9 4.3

48 17-LVD-027_75 0.282837 0.000054 0.00170 0.00009 0.0390 0.0024 1.467171 0.000047 18.8 168 0.282832 1.8 1.9 5.4
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

49 17-LVD-027_82 0.282912 0.000048 0.00160 0.00007 0.0378 0.0019 1.467191 0.000046 15.7 216 0.282906 4.5 1.7 9.1

52 17-LVD-027_85 0.282809 0.000050 0.00103 0.00014 0.0242 0.0034 1.467246 0.000052 17.5 188 0.282805 0.8 1.8 4.9

53 17-LVD-027_86 0.282852 0.000052 0.00166 0.00014 0.0345 0.0029 1.467138 0.000042 22.6 181 0.282846 2.4 1.8 6.2

54 17-LVD-027_87 0.282893 0.000044 0.00169 0.00003 0.0417 0.0008 1.467174 0.000060 20.8 196 0.282887 3.8 1.6 8.0

55 17-LVD-027_88 0.282807 0.000044 0.00100 0.00006 0.0238 0.0017 1.467156 0.000060 20.9 205 0.282803 0.8 1.6 5.2

56 17-LVD-027_89 0.282765 0.000053 0.00152 0.00010 0.0321 0.0019 1.467206 0.000065 16.8 190 0.282760 -0.7 1.9 3.3

57 17-LVD-027_90 0.282818 0.000095 0.00099 0.00003 0.0235 0.0006 1.467120 0.000120 12.7 200 0.282814 1.2 3.4 5.5

61 17-LVD-027_100 0.282984 0.000052 0.00139 0.00017 0.0328 0.0043 1.467187 0.000094 19.7 203 0.282979 7.0 1.8 11.4

62 17-LVD-027_101 0.282784 0.000058 0.00113 0.00006 0.0240 0.0012 1.467173 0.000097 18.7 197 0.282780 0.0 2.1 4.2

64 17-LVD-027_103 0.282868 0.000033 0.00144 0.00013 0.0350 0.0030 1.467210 0.000036 14.8 192 0.282863 2.9 1.2 7.0

Whitehorse trough - Richthofen formation - Sample 17-LVD-030, Mount Byng (Zone 08V 539547E 6757952N NAD 83) 
corrected

G
ra

in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 

177Hf

2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 

177Hfi

EHf0 2SE EHfi

2 17-LVD-030_019 0.282770 0.000020 0.00067 0.00002 0.0137 0.0004 1.467140 0.000029 14.2 202 0.282767 -0.5 0.7 3.9

3 17-LVD-030_020 0.282896 0.000018 0.00102 0.00003 0.0265 0.0006 1.467192 0.000038 13.5 257 0.282891 3.9 0.6 9.5

4 17-LVD-030_027 0.282779 0.000019 0.00056 0.00004 0.0113 0.0009 1.467163 0.000028 15.0 193 0.282777 -0.2 0.7 4.0

5 17-LVD-030_028 0.282998 0.000032 0.00147 0.00012 0.0284 0.0029 1.467122 0.000041 14.3 209 0.282992 7.5 1.1 12.0

6 17-LVD-030_029 0.282967 0.000038 0.00202 0.00011 0.0428 0.0026 1.467162 0.000039 15.2 204 0.282959 6.4 1.3 10.7

7 17-LVD-030_030 0.282738 0.000023 0.00150 0.00013 0.0339 0.0025 1.467174 0.000040 13.8 224 0.282732 -1.7 0.8 3.1

8 17-LVD-030_031 0.282727 0.000039 0.00140 0.00006 0.0316 0.0015 1.467175 0.000043 15.9 327 0.282718 -2.1 1.4 4.9
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

9 17-LVD-030_032 0.282779 0.000024 0.00055 0.00003 0.0112 0.0006 1.467193 0.000024 14.8 194 0.282777 -0.2 0.8 4.0

10 17-LVD-030_033 0.282970 0.000034 0.00101 0.00008 0.0239 0.0021 1.467209 0.000039 14.9 207 0.282966 6.5 1.2 11.0

12 17-LVD-030_035 0.282915 0.000031 0.00128 0.00002 0.0279 0.0005 1.467202 0.000035 13.0 187 0.282911 4.6 1.1 8.6

13 17-LVD-030_036 0.282777 0.000023 0.00084 0.00004 0.0175 0.0007 1.467171 0.000028 15.2 192 0.282774 -0.3 0.8 3.9

14 17-LVD-030_037 0.282800 0.000032 0.00092 0.00002 0.0203 0.0004 1.467208 0.000053 19.5 185 0.282797 0.5 1.1 4.5

15 17-LVD-030_038 0.282744 0.000034 0.00094 0.00003 0.0253 0.0009 1.467200 0.000041 15.9 317 0.282738 -1.4 1.2 5.4

20 17-LVD-030_049 0.282818 0.000031 0.00116 0.00011 0.0258 0.0028 1.467165 0.000043 15.2 198 0.282814 1.2 1.1 5.4

21 17-LVD-030_050 0.282745 0.000029 0.00087 0.00006 0.0181 0.0011 1.467154 0.000025 18.5 199 0.282742 -1.4 1.0 2.9

22 17-LVD-030_051 0.282755 0.000029 0.00071 0.00002 0.0147 0.0003 1.467243 0.000050 17.9 195 0.282752 -1.1 1.0 3.2

24 17-LVD-030_053 0.282965 0.000046 0.00144 0.00021 0.0307 0.0043 1.467138 0.000051 14.8 207 0.282959 6.4 1.6 10.8

25 17-LVD-030_054 0.282705 0.000032 0.00130 0.00008 0.0308 0.0021 1.467203 0.000039 15.1 332 0.282697 -2.8 1.1 4.3

26 17-LVD-030_055 0.282771 0.000022 0.00095 0.00004 0.0198 0.0009 1.467195 0.000044 16.3 175 0.282768 -0.5 0.8 3.3

27 17-LVD-030_056 0.282933 0.000022 0.00137 0.00010 0.0288 0.0020 1.467218 0.000029 12.7 189 0.282928 5.2 0.8 9.3

29 17-LVD-030_064 0.282920 0.000018 0.00119 0.00008 0.0286 0.0020 1.467155 0.000029 14.9 212 0.282915 4.8 0.6 9.3

30 17-LVD-030_065 0.282729 0.000023 0.00070 0.00005 0.0144 0.0009 1.467161 0.000028 15.4 196 0.282726 -2.0 0.8 2.3

31 17-LVD-030_066 0.282773 0.000018 0.00076 0.00005 0.0166 0.0013 1.467154 0.000032 14.7 187 0.282770 -0.4 0.6 3.6

33 17-LVD-030_068 0.282783 0.000016 0.00078 0.00004 0.0182 0.0006 1.467177 0.000041 16.1 217 0.282780 -0.1 0.6 4.6

34 17-LVD-030_069 0.282867 0.000022 0.00093 0.00002 0.0252 0.0006 1.467191 0.000029 14.0 311 0.282862 2.9 0.8 9.6

35 17-LVD-030_070 0.282743 0.000023 0.00034 0.00001 0.0072 0.0004 1.467129 0.000028 15.5 192 0.282742 -1.5 0.8 2.7

36 17-LVD-030_071 0.282937 0.000030 0.00129 0.00004 0.0288 0.0009 1.467173 0.000033 15.4 223 0.282932 5.4 1.1 10.1

38 17-LVD-030_073 0.282840 0.000033 0.00063 0.00003 0.0134 0.0006 1.467203 0.000040 17.2 187 0.282838 1.9 1.2 6.0

39 17-LVD-030_074 0.282722 0.000025 0.00121 0.00006 0.0311 0.0019 1.467202 0.000042 16.5 258 0.282716 -2.2 0.9 3.3

40 17-LVD-030_081 0.282758 0.000018 0.00074 0.00005 0.0158 0.0012 1.467215 0.000030 15.4 194 0.282755 -1.0 0.6 3.3
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41 17-LVD-030_082 0.282751 0.000017 0.00043 0.00004 0.0104 0.0010 1.467174 0.000024 15.7 246 0.282749 -1.2 0.6 4.2

42 17-LVD-030_083 0.282807 0.000032 0.00090 0.00007 0.0201 0.0014 1.467164 0.000043 18.5 206 0.282804 0.8 1.1 5.2

43 17-LVD-030_084 0.282721 0.000026 0.00070 0.00006 0.0152 0.0013 1.467163 0.000041 21.2 248 0.282718 -2.3 0.9 3.1

44 17-LVD-030_085 0.282847 0.000022 0.00102 0.00003 0.0250 0.0008 1.467159 0.000037 19.1 250 0.282842 2.2 0.8 7.6

45 17-LVD-030_086 0.282812 0.000032 0.00115 0.00006 0.0270 0.0015 1.467208 0.000033 18.6 396 0.282803 1.0 1.1 9.5

46 17-LVD-030_087 0.282794 0.000027 0.00135 0.00011 0.0313 0.0024 1.467208 0.000035 16.3 197 0.282789 0.3 1.0 4.5

47 17-LVD-030_088 0.282787 0.000020 0.00081 0.00005 0.0170 0.0010 1.467178 0.000031 16.6 187 0.282784 0.1 0.7 4.1

48 17-LVD-030_089 0.282784 0.000028 0.00145 0.00008 0.0335 0.0024 1.467179 0.000038 17.8 263 0.282777 0.0 1.0 5.6

50 17-LVD-030_091 0.282963 0.000034 0.00291 0.00025 0.0711 0.0064 1.467185 0.000034 10.6 193 0.282953 6.3 1.2 10.2

51 17-LVD-030_092 0.282920 0.000024 0.00058 0.00001 0.0136 0.0003 1.467193 0.000047 15.1 184 0.282918 4.8 0.8 8.8

52 17-LVD-030_099 0.282858 0.000024 0.00117 0.00007 0.0296 0.0019 1.467182 0.000030 13.4 300 0.282851 2.6 0.8 9.0

53 17-LVD-030_100 0.282791 0.000021 0.00089 0.00003 0.0190 0.0005 1.467211 0.000039 15.7 185 0.282788 0.2 0.7 4.2

54 17-LVD-030_101 0.282782 0.000020 0.00091 0.00002 0.0191 0.0003 1.467149 0.000029 15.3 195 0.282779 -0.1 0.7 4.1

55 17-LVD-030_102 0.282930 0.000024 0.00122 0.00015 0.0309 0.0038 1.467191 0.000035 12.0 205 0.282925 5.1 0.8 9.5

56 17-LVD-030_103 0.282822 0.000034 0.00121 0.00004 0.0308 0.0011 1.467153 0.000053 15.6 298 0.282815 1.3 1.2 7.7

57 17-LVD-030_104 0.282806 0.000020 0.00088 0.00004 0.0191 0.0011 1.467176 0.000031 14.7 279 0.282801 0.7 0.7 6.8

58 17-LVD-030_105 0.282760 0.000019 0.00075 0.00003 0.0162 0.0006 1.467203 0.000036 13.8 184 0.282757 -0.9 0.7 3.1

59 17-LVD-030_106 0.282712 0.000027 0.00200 0.00010 0.0492 0.0028 1.467183 0.000035 12.6 329 0.282700 -2.6 1.0 4.3

60 17-LVD-030_107 0.282818 0.000023 0.00142 0.00013 0.0380 0.0036 1.467204 0.000043 14.3 330 0.282809 1.2 0.8 8.2

61 17-LVD-030_108 0.282911 0.000041 0.00101 0.00008 0.0229 0.0020 1.467223 0.000052 13.4 209 0.282907 4.5 1.4 9.0

64 17-LVD-030_111 0.282784 0.000029 0.00111 0.00005 0.0237 0.0012 1.467234 0.000049 16.9 198 0.282780 0.0 1.0 4.2

65 17-LVD-030_118 0.282758 0.000029 0.00105 0.00009 0.0228 0.0021 1.467221 0.000059 15.7 211 0.282754 -1.0 1.0 3.6

66 17-LVD-030_119 0.282358 0.000024 0.00093 0.00007 0.0276 0.0017 1.467191 0.000041 16.0 419 0.282351 -15.1 0.8 -6.0
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68 17-LVD-030_121 0.282954 0.000022 0.00092 0.00004 0.0223 0.0008 1.467171 0.000037 10.9 222 0.282950 6.0 0.8 10.8

69 17-LVD-030_122 0.282726 0.000023 0.00150 0.00011 0.0405 0.0031 1.467182 0.000037 13.9 335 0.282717 -2.1 0.8 5.0

70 17-LVD-030_123 0.282759 0.000025 0.00107 0.00006 0.0230 0.0014 1.467195 0.000051 15.4 191 0.282755 -0.9 0.9 3.2

71 17-LVD-030_124 0.282796 0.000030 0.00150 0.00019 0.0384 0.0050 1.467180 0.000034 15.4 316 0.282787 0.4 1.1 7.1

72 17-LVD-030_125 0.282887 0.000029 0.00146 0.00006 0.0325 0.0014 1.467142 0.000045 12.0 210 0.282881 3.6 1.0 8.1

73 17-LVD-030_126 0.282827 0.000030 0.00063 0.00005 0.0133 0.0008 1.467212 0.000033 14.8 232 0.282824 1.5 1.1 6.6

74 17-LVD-030_127 0.282771 0.000032 0.00094 0.00009 0.0204 0.0019 1.467187 0.000046 15.2 207 0.282767 -0.5 1.1 4.0

75 17-LVD-030_128 0.282795 0.000024 0.00120 0.00005 0.0282 0.0014 1.467153 0.000027 14.0 314 0.282788 0.4 0.8 7.1

76 17-LVD-030_129 0.282706 0.000033 0.00172 0.00017 0.0472 0.0053 1.467193 0.000045 12.4 325 0.282696 -2.8 1.2 4.1

77 17-LVD-030_010 0.282970 0.000020 0.00085 0.00006 0.0212 0.0018 1.467210 0.000029 18.4 195 0.282967 6.5 0.7 10.8

78 17-LVD-030_011 0.282970 0.000027 0.00149 0.00007 0.0314 0.0018 1.467185 0.000039 15.1 196 0.282965 6.5 1.0 10.7

82 17-LVD-030_015 0.282785 0.000029 0.00140 0.00002 0.0330 0.0003 1.467219 0.000035 16.0 182 0.282780 0.0 1.0 3.9

83 17-LVD-030_016 0.282751 0.000021 0.00068 0.00006 0.0143 0.0013 1.467196 0.000033 14.5 199 0.282748 -1.2 0.7 3.1

84 17-LVD-030_017 0.282853 0.000026 0.00233 0.00020 0.0654 0.0059 1.467184 0.000034 11.5 300 0.282840 2.4 0.9 8.6

85 17-LVD-030_018 0.282904 0.000029 0.00154 0.00007 0.0360 0.0014 1.467216 0.000030 13.1 192 0.282898 4.2 1.0 8.3

86 17-LVD-030_019 0.282751 0.000019 0.00102 0.00004 0.0223 0.0008 1.467181 0.000030 13.3 201 0.282747 -1.2 0.7 3.1

88 17-LVD-030_021 0.282333 0.000029 0.00148 0.00008 0.0458 0.0024 1.467163 0.000043 13.4 393 0.282322 -16.0 1.0 -7.6

90 17-LVD-030_029 0.282776 0.000022 0.00047 0.00004 0.0102 0.0007 1.467173 0.000028 14.8 216 0.282774 -0.3 0.8 4.4

91 17-LVD-030_030 0.282953 0.000031 0.00310 0.00045 0.0960 0.0150 1.467165 0.000036 11.2 289 0.282936 5.9 1.1 11.8

92 17-LVD-030_031 0.282801 0.000019 0.00123 0.00005 0.0289 0.0016 1.467191 0.000028 14.2 205 0.282796 0.6 0.7 5.0

93 17-LVD-030_032 0.282771 0.000017 0.00093 0.00003 0.0203 0.0007 1.467175 0.000034 14.2 207 0.282767 -0.5 0.6 4.0

94 17-LVD-030_033 0.282783 0.000023 0.00205 0.00010 0.0566 0.0025 1.467188 0.000040 14.4 337 0.282770 -0.1 0.8 7.0

95 17-LVD-030_034 0.282805 0.000022 0.00078 0.00004 0.0200 0.0017 1.467161 0.000030 15.3 304 0.282801 0.7 0.8 7.3
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96 17-LVD-030_035 0.282756 0.000022 0.00119 0.00004 0.0338 0.0013 1.467177 0.000030 13.3 287 0.282750 -1.0 0.8 5.1

97 17-LVD-030_036 0.282825 0.000025 0.00128 0.00014 0.0323 0.0037 1.467155 0.000032 12.6 300 0.282818 1.4 0.9 7.8

98 17-LVD-030_037 0.282917 0.000025 0.00168 0.00010 0.0387 0.0029 1.467206 0.000038 12.1 210 0.282910 4.7 0.9 9.1

99 17-LVD-030_038 0.282793 0.000018 0.00135 0.00019 0.0348 0.0055 1.467169 0.000030 14.2 193 0.282788 0.3 0.6 4.4

100 17-LVD-030_039 0.282918 0.000021 0.00167 0.00005 0.0356 0.0010 1.467176 0.000030 12.2 190 0.282912 4.7 0.7 8.7

101 17-LVD-030_046 0.282848 0.000018 0.00065 0.00002 0.0154 0.0004 1.467192 0.000030 13.2 328 0.282844 2.2 0.6 9.4

102 17-LVD-030_047 0.282686 0.000025 0.00083 0.00006 0.0230 0.0015 1.467203 0.000032 12.5 316 0.282681 -3.5 0.9 3.4

103 17-LVD-030_048 0.282745 0.000020 0.00042 0.00001 0.0092 0.0002 1.467224 0.000028 15.6 197 0.282743 -1.4 0.7 2.9

104 17-LVD-030_049 0.282835 0.000031 0.00085 0.00005 0.0216 0.0014 1.467178 0.000030 14.4 307 0.282830 1.8 1.1 8.4

105 17-LVD-030_050 0.282713 0.000020 0.00086 0.00003 0.0190 0.0006 1.467170 0.000031 15.9 198 0.282710 -2.5 0.7 1.7

Rejected Analysis
1 17-LVD-030_018 0.282817 0.000023 0.00099 0.00007 0.0224 0.0018 1.467190 0.000028 14.6 322 0.282811 1.1 0.8 8.1

11 17-LVD-030_034 0.282853 0.000066 0.00076 0.00006 0.0158 0.0013 1.467201 0.000080 18.7 188 0.282850 2.4 2.3 6.5

16 17-LVD-030_045 0.282796 0.000032 0.00070 0.00009 0.0147 0.0018 1.467138 0.000060 16.6 185 0.282794 0.4 1.1 4.4

17 17-LVD-030_046 0.282947 0.000034 0.00072 0.00008 0.0142 0.0015 1.467176 0.000046 11.7 174 0.282945 5.7 1.2 9.5

18 17-LVD-030_047 0.282852 0.000038 0.00251 0.00050 0.0600 0.0120 1.467173 0.000049 12.6 248 0.282840 2.4 1.3 7.5

19 17-LVD-030_048 0.282790 0.000035 0.00095 0.00004 0.0203 0.0007 1.467183 0.000045 17.4 191 0.282787 0.2 1.2 4.3

23 17-LVD-030_052 0.282667 0.000033 0.00359 0.00030 0.0964 0.0079 1.467173 0.000038 25.2 262 0.282649 -4.2 1.2 1.0

28 17-LVD-030_063 0.282857 0.000030 0.00027 0.00001 0.0063 0.0003 1.467185 0.000048 17.2 298 0.282855 2.5 1.1 9.1

32 17-LVD-030_067 0.282914 0.000021 0.00082 0.00003 0.0175 0.0006 1.467161 0.000042 11.1 209 0.282911 4.6 0.7 9.1

37 17-LVD-030_072 0.281633 0.000042 0.00102 0.00006 0.0270 0.0015 1.467151 0.000047 18.2 573 0.281622 -40.7 1.5 -28.4

49 17-LVD-030_090 0.282781 0.000027 0.00070 0.00003 0.0148 0.0007 1.467169 0.000038 17.8 196 0.282778 -0.1 1.0 4.1

62 17-LVD-030_109 0.282674 0.000038 0.00176 0.00007 0.0448 0.0024 1.467119 0.000043 18.1 378 0.282662 -3.9 1.3 4.1
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63 17-LVD-030_110 0.282760 0.000120 0.00102 0.00003 0.0224 0.0002 1.467193 0.000036 18.8 209 0.282756 -0.9 4.2 3.6

67 17-LVD-030_120 0.282786 0.000021 0.00126 0.00005 0.0297 0.0016 1.467182 0.000033 14.8 238 0.282780 0.0 0.7 5.1

79 17-LVD-030_012 0.282838 0.000033 0.00144 0.00009 0.0360 0.0028 1.467203 0.000041 12.5 297 0.282830 1.9 1.2 8.2

80 17-LVD-030_013 0.282817 0.000025 0.00079 0.00003 0.0193 0.0006 1.467196 0.000043 18.8 287 0.282813 1.1 0.9 7.4

81 17-LVD-030_014 0.282842 0.000025 0.00094 0.00011 0.0223 0.0028 1.467185 0.000031 16.7 260 0.282837 2.0 0.9 7.6

87 17-LVD-030_020 0.282746 0.000024 0.00100 0.00004 0.0216 0.0008 1.467174 0.000027 15.8 230 0.282742 -1.4 0.8 3.6

89 17-LVD-030_028 0.282773 0.000016 0.00082 0.00004 0.0200 0.0007 1.467179 0.000024 18.9 179 0.282770 -0.4 0.6 3.5

Whitehorse trough - Richthofen formation - Sample 17-LVD-034, Mount Slim (Zone 08V 514475E 6751661N NAD 83) 
corrected

G
ra
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177Hf
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1 17-LVD-034_10 0.282932 0.000028 0.00093 0.00005 0.0197 0.0009 1.467137 0.000037 7.7 214 0.282928 5.2 1.0 9.8

2 17-LVD-034_11 0.282521 0.000024 0.00093 0.00008 0.0259 0.0022 1.467147 0.000031 11.4 329 0.282515 -9.3 0.8 -2.2

4 17-LVD-034_13 0.282778 0.000018 0.00074 0.00002 0.0175 0.0005 1.467155 0.000031 13.8 212 0.282775 -0.2 0.6 4.4

5 17-LVD-034_14 0.282745 0.000024 0.00046 0.00006 0.0125 0.0017 1.467179 0.000031 12.7 312 0.282742 -1.4 0.8 5.4

6 17-LVD-034_15 0.282921 0.000025 0.00134 0.00004 0.0285 0.0008 1.467183 0.000037 11.2 205 0.282916 4.8 0.9 9.2

7 17-LVD-034_16 0.282856 0.000026 0.00073 0.00006 0.0175 0.0013 1.467182 0.000045 10.6 336 0.282851 2.5 0.9 9.8

8 17-LVD-034_17 0.282795 0.000016 0.00044 0.00002 0.0104 0.0006 1.467215 0.000038 13.1 204 0.282793 0.4 0.6 4.8

9 17-LVD-034_18 0.282946 0.000021 0.00165 0.00010 0.0346 0.0019 1.467182 0.000033 11.6 226 0.282939 5.7 0.7 10.5

10 17-LVD-034_19 0.282806 0.000021 0.00041 0.00001 0.0108 0.0002 1.467150 0.000034 13.4 329 0.282803 0.7 0.7 8.0

11 17-LVD-034_20 0.282627 0.000026 0.00113 0.00005 0.0317 0.0015 1.467192 0.000031 11.2 333 0.282620 -5.6 0.9 1.6
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12 17-LVD-034_21 0.282787 0.000024 0.00058 0.00002 0.0147 0.0004 1.467162 0.000035 12.7 338 0.282783 0.1 0.8 7.5

13 17-LVD-034_28 0.282784 0.000023 0.00099 0.00003 0.0247 0.0009 1.467167 0.000030 12.7 202 0.282780 0.0 0.8 4.3

14 17-LVD-034_29 0.282822 0.000023 0.00106 0.00002 0.0284 0.0006 1.467221 0.000030 11.6 341 0.282815 1.3 0.8 8.7

15 17-LVD-034_30 0.282772 0.000031 0.00293 0.00019 0.0806 0.0052 1.467166 0.000033 9.5 327 0.282754 -0.5 1.1 6.2

17 17-LVD-034_32 0.282957 0.000022 0.00121 0.00005 0.0264 0.0014 1.467162 0.000042 13.6 210 0.282952 6.1 0.8 10.6

18 17-LVD-034_33 0.282650 0.000027 0.00067 0.00003 0.0144 0.0007 1.467217 0.000042 10.8 340 0.282646 -4.8 1.0 2.7

19 17-LVD-034_34 0.282550 0.000020 0.00089 0.00005 0.0253 0.0014 1.467188 0.000035 12.4 331 0.282544 -8.3 0.7 -1.1

20 17-LVD-034_35 0.282814 0.000021 0.00104 0.00002 0.0265 0.0003 1.467128 0.000029 13.7 332 0.282808 1.0 0.7 8.2

21 17-LVD-034_36 0.282775 0.000025 0.00063 0.00003 0.0158 0.0008 1.467180 0.000034 11.9 329 0.282771 -0.4 0.9 6.8

22 17-LVD-034_37 0.282775 0.000025 0.00042 0.00003 0.0082 0.0005 1.467196 0.000039 10.9 345 0.282772 -0.4 0.9 7.2

23 17-LVD-034_38 0.282891 0.000026 0.00143 0.00011 0.0328 0.0026 1.467183 0.000037 11.4 333 0.282882 3.7 0.9 10.8

24 17-LVD-034_39 0.282866 0.000022 0.00109 0.00004 0.0246 0.0009 1.467162 0.000029 11.9 331 0.282859 2.9 0.8 10.0

25 17-LVD-034_46 0.282793 0.000022 0.00175 0.00006 0.0462 0.0016 1.467187 0.000035 10.4 339 0.282782 0.3 0.8 7.4

26 17-LVD-034_47 0.282749 0.000025 0.00198 0.00011 0.0489 0.0028 1.467224 0.000030 13.1 350 0.282736 -1.3 0.9 6.1

27 17-LVD-034_48 0.282867 0.000027 0.00109 0.00006 0.0293 0.0017 1.467176 0.000032 12.7 335 0.282860 2.9 1.0 10.1

28 17-LVD-034_49 0.282677 0.000025 0.00078 0.00001 0.0195 0.0002 1.467181 0.000040 10.9 317 0.282672 -3.8 0.9 3.1

29 17-LVD-034_50 0.282791 0.000024 0.00080 0.00007 0.0187 0.0016 1.467199 0.000036 12.3 225 0.282788 0.2 0.8 5.1

30 17-LVD-034_51 0.282857 0.000037 0.00161 0.00008 0.0451 0.0020 1.467222 0.000037 16.1 301 0.282848 2.5 1.3 8.9

31 17-LVD-034_52 0.282809 0.000027 0.00092 0.00001 0.0221 0.0004 1.467137 0.000050 16.6 217 0.282805 0.8 1.0 5.5

32 17-LVD-034_53 0.282898 0.000036 0.00072 0.00009 0.0161 0.0019 1.467188 0.000062 12.6 227 0.282895 4.0 1.3 8.9

33 17-LVD-034_54 0.282818 0.000019 0.00106 0.00003 0.0249 0.0007 1.467225 0.000036 12.4 197 0.282814 1.2 0.7 5.4

34 17-LVD-034_55 0.282881 0.000021 0.00114 0.00003 0.0272 0.0006 1.467209 0.000046 11.4 317 0.282874 3.4 0.7 10.2

36 17-LVD-034_57 0.282747 0.000031 0.00174 0.00007 0.0470 0.0021 1.467158 0.000034 12.1 324 0.282736 -1.3 1.1 5.5
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37 17-LVD-034_64 0.282797 0.000021 0.00062 0.00003 0.0138 0.0007 1.467202 0.000029 14.3 203 0.282795 0.4 0.7 4.9

38 17-LVD-034_65 0.282698 0.000024 0.00079 0.00007 0.0184 0.0014 1.467178 0.000032 13.0 244 0.282694 -3.1 0.8 2.2

39 17-LVD-034_66 0.282576 0.000023 0.00056 0.00004 0.0113 0.0008 1.467189 0.000032 13.1 201 0.282574 -7.4 0.8 -3.0

40 17-LVD-034_67 0.282797 0.000029 0.00235 0.00012 0.0583 0.0028 1.467159 0.000043 11.7 330 0.282782 0.4 1.0 7.3

41 17-LVD-034_68 0.282784 0.000019 0.00102 0.00003 0.0223 0.0007 1.467154 0.000034 13.4 201 0.282780 0.0 0.7 4.3

43 17-LVD-034_70 0.282791 0.000028 0.00099 0.00004 0.0224 0.0008 1.467141 0.000037 13.6 199 0.282787 0.2 1.0 4.5

44 17-LVD-034_71 0.282931 0.000026 0.00084 0.00010 0.0188 0.0019 1.467160 0.000040 12.3 207 0.282928 5.2 0.9 9.6

46 17-LVD-034_73 0.282637 0.000029 0.00078 0.00005 0.0168 0.0011 1.467174 0.000033 12.7 204 0.282634 -5.2 1.0 -0.8

48 17-LVD-034_75 0.282795 0.000027 0.00280 0.00013 0.0756 0.0037 1.467147 0.000038 13.3 329 0.282778 0.4 1.0 7.1

49 17-LVD-034_82 0.282764 0.000031 0.00198 0.00005 0.0489 0.0012 1.467180 0.000045 10.1 339 0.282751 -0.7 1.1 6.4

50 17-LVD-034_83 0.282823 0.000036 0.00131 0.00010 0.0310 0.0022 1.467190 0.000043 12.2 178 0.282819 1.3 1.3 5.1

51 17-LVD-034_84 0.282819 0.000019 0.00075 0.00002 0.0182 0.0003 1.467151 0.000040 14.2 186 0.282816 1.2 0.7 5.2

52 17-LVD-034_85 0.282673 0.000020 0.00127 0.00009 0.0284 0.0019 1.467199 0.000040 13.8 200 0.282668 -4.0 0.7 0.3

54 17-LVD-034_87 0.282788 0.000025 0.00063 0.00004 0.0145 0.0009 1.467186 0.000031 13.3 195 0.282786 0.1 0.9 4.4

55 17-LVD-034_88 0.282717 0.000022 0.00078 0.00002 0.0207 0.0007 1.467189 0.000043 11.2 303 0.282713 -2.4 0.8 4.2

56 17-LVD-034_89 0.282765 0.000023 0.00081 0.00003 0.0178 0.0006 1.467204 0.000031 13.3 262 0.282761 -0.7 0.8 5.0

57 17-LVD-034_90 0.282635 0.000020 0.00068 0.00001 0.0141 0.0002 1.467125 0.000025 11.6 315 0.282631 -5.3 0.7 1.6

58 17-LVD-034_91 0.282712 0.000023 0.00049 0.00001 0.0106 0.0002 1.467153 0.000031 15.6 284 0.282709 -2.6 0.8 3.7

59 17-LVD-034_92 0.282706 0.000025 0.00120 0.00003 0.0270 0.0007 1.467204 0.000040 11.8 208 0.282701 -2.8 0.9 1.7

60 17-LVD-034_93 0.282891 0.000027 0.00087 0.00009 0.0222 0.0024 1.467217 0.000046 11.0 317 0.282886 3.7 1.0 10.6

61 17-LVD-034_100 0.282737 0.000029 0.00156 0.00010 0.0398 0.0024 1.467225 0.000038 11.2 332 0.282727 -1.7 1.0 5.4

62 17-LVD-034_101 0.282733 0.000029 0.00182 0.00005 0.0475 0.0012 1.467183 0.000035 12.1 334 0.282722 -1.8 1.0 5.2

63 17-LVD-034_102 0.282793 0.000020 0.00073 0.00002 0.0178 0.0003 1.467160 0.000043 15.4 193 0.282790 0.3 0.7 4.5

282



corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

64 17-LVD-034_103 0.282729 0.000019 0.00091 0.00002 0.0230 0.0002 1.467157 0.000025 13.5 325 0.282723 -2.0 0.7 5.1

65 17-LVD-034_104 0.282831 0.000029 0.00101 0.00008 0.0228 0.0017 1.467146 0.000050 14.2 195 0.282827 1.6 1.0 5.8

66 17-LVD-034_105 0.282856 0.000021 0.00149 0.00010 0.0364 0.0025 1.467216 0.000035 10.5 339 0.282847 2.5 0.7 9.7

67 17-LVD-034_106 0.282826 0.000022 0.00083 0.00006 0.0189 0.0013 1.467167 0.000041 12.5 185 0.282823 1.4 0.8 5.5

69 17-LVD-034_108 0.282902 0.000029 0.00176 0.00027 0.0406 0.0062 1.467189 0.000038 10.5 322 0.282891 4.1 1.0 10.9

70 17-LVD-034_109 0.282793 0.000017 0.00056 0.00002 0.0127 0.0003 1.467155 0.000030 13.3 195 0.282791 0.3 0.6 4.5

71 17-LVD-034_110 0.282806 0.000023 0.00133 0.00008 0.0306 0.0018 1.467192 0.000038 14.3 201 0.282801 0.7 0.8 5.0

72 17-LVD-034_111 0.282639 0.000022 0.00064 0.00002 0.0164 0.0003 1.467220 0.000033 12.0 305 0.282635 -5.2 0.8 1.5

73 17-LVD-034_118 0.282705 0.000022 0.00092 0.00008 0.0246 0.0021 1.467192 0.000039 12.1 325 0.282699 -2.8 0.8 4.2

75 17-LVD-034_120 0.282718 0.000020 0.00076 0.00002 0.0196 0.0006 1.467198 0.000034 11.1 319 0.282713 -2.4 0.7 4.6

76 17-LVD-034_121 0.282810 0.000029 0.00212 0.00008 0.0475 0.0019 1.467201 0.000036 8.8 335 0.282797 0.9 1.0 7.9

77 17-LVD-034_122 0.281053 0.000023 0.00032 0.00003 0.0093 0.0009 1.467201 0.000031 12.3 2263 0.281039 -61.2 0.8 -10.8

79 17-LVD-034_124 0.282619 0.000018 0.00093 0.00001 0.0237 0.0003 1.467182 0.000047 10.6 311 0.282614 -5.9 0.6 0.9

80 17-LVD-034_125 0.282525 0.000022 0.00134 0.00008 0.0366 0.0021 1.467182 0.000038 11.4 306 0.282517 -9.2 0.8 -2.7

81 17-LVD-034_126 0.282773 0.000027 0.00065 0.00002 0.0145 0.0004 1.467157 0.000034 13.3 189 0.282771 -0.4 1.0 3.7

82 17-LVD-034_127 0.282773 0.000028 0.00223 0.00004 0.0530 0.0011 1.467162 0.000038 11.1 328 0.282759 -0.4 1.0 6.4

83 17-LVD-034_128 0.282750 0.000028 0.00136 0.00006 0.0310 0.0015 1.467188 0.000028 11.2 309 0.282742 -1.2 1.0 5.4

84 17-LVD-034_129 0.282798 0.000018 0.00092 0.00006 0.0214 0.0013 1.467187 0.000034 11.8 196 0.282795 0.5 0.6 4.7

85 17-LVD-034_137 0.282804 0.000016 0.00063 0.00003 0.0141 0.0005 1.467204 0.000038 13.8 203 0.282802 0.7 0.6 5.1

86 17-LVD-034_138 0.282914 0.000021 0.00100 0.00003 0.0215 0.0008 1.467152 0.000030 13.9 200 0.282910 4.6 0.7 8.9

87 17-LVD-034_139 0.282821 0.000029 0.00111 0.00015 0.0266 0.0038 1.467208 0.000043 12.4 321 0.282814 1.3 1.0 8.2

88 17-LVD-034_140 0.282765 0.000021 0.00113 0.00006 0.0252 0.0014 1.467152 0.000035 11.1 302 0.282759 -0.7 0.7 5.8

89 17-LVD-034_141 0.282729 0.000019 0.00079 0.00000 0.0201 0.0002 1.467184 0.000033 11.6 330 0.282724 -2.0 0.7 5.2
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

90 17-LVD-034_142 0.282817 0.000024 0.00081 0.00002 0.0185 0.0004 1.467155 0.000040 11.6 200 0.282814 1.1 0.8 5.5

91 17-LVD-034_143 0.282626 0.000027 0.00102 0.00005 0.0218 0.0009 1.467174 0.000039 9.5 331 0.282620 -5.6 1.0 1.5

92 17-LVD-034_144 0.282850 0.000027 0.00158 0.00019 0.0427 0.0051 1.467170 0.000038 12.0 309 0.282841 2.3 1.0 8.9

Rejected Analysis
3 17-LVD-034_12 0.282734 0.000028 0.00130 0.00008 0.0332 0.0022 1.467212 0.000035 10.9 337 0.282726 -1.8 1.0 5.4

16 17-LVD-034_31 0.282939 0.000033 0.00171 0.00010 0.0380 0.0020 1.467186 0.000053 11.8 204 0.282932 5.4 1.2 9.8

35 17-LVD-034_56 0.282782 0.000017 0.00058 0.00001 0.0152 0.0002 1.467177 0.000037 12.6 320 0.282779 -0.1 0.6 6.9

42 17-LVD-034_69 0.282977 0.000034 0.00125 0.00013 0.0288 0.0037 1.467257 0.000055 11.5 208 0.282972 6.8 1.2 11.3

45 17-LVD-034_72 0.282362 0.000039 0.00147 0.00005 0.0391 0.0012 1.467191 0.000057 9.8 850 0.282339 -15.0 1.4 3.2

47 17-LVD-034_74 0.282810 0.000025 0.00106 0.00010 0.0272 0.0029 1.467219 0.000040 11.2 309 0.282804 0.9 0.9 7.5

53 17-LVD-034_86 0.282904 0.000025 0.00048 0.00006 0.0113 0.0016 1.467185 0.000038 13.3 291 0.282901 4.2 0.9 10.6

68 17-LVD-034_107 0.282828 0.000033 0.00182 0.00028 0.0451 0.0080 1.467192 0.000042 13.4 368 0.282815 1.5 1.2 9.3

74 17-LVD-034_119 0.282733 0.000038 0.00130 0.00008 0.0327 0.0017 1.467179 0.000036 12.3 201 0.282728 -1.8 1.3 2.5

78 17-LVD-034_123 0.282704 0.000029 0.00128 0.00012 0.0313 0.0027 1.467192 0.000043 10.3 308 0.282697 -2.9 1.0 3.7

Whitehorse trough - Richthofen formation - Sample 17-LVD-038, King Lake (Zone 08V 474374E 6742564N NAD 83) 
corrected

G
ra

in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 

177Hf

2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 

177Hfi

EHf0 2SE EHfi

1 17-LVD-038_105 0.282588 0.000023 0.00083 0.00002 0.0192 0.0004 1.467220 0.000037 14.4 195 0.282585 -7.0 0.8 -2.7

2 17-LVD-038_106 0.282557 0.000020 0.00115 0.00005 0.0270 0.0013 1.467218 0.000033 17.2 188 0.282553 -8.1 0.7 -4.0

4 17-LVD-038_108 0.282586 0.000020 0.00104 0.00005 0.0243 0.0013 1.467199 0.000031 13.9 190 0.282582 -7.0 0.7 -2.9
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

5 17-LVD-038_109 0.282594 0.000031 0.00121 0.00006 0.0289 0.0014 1.467174 0.000041 16.8 197 0.282590 -6.8 1.1 -2.5

6 17-LVD-038_110 0.282587 0.000032 0.00193 0.00014 0.0445 0.0033 1.467200 0.000032 11.3 187 0.282580 -7.0 1.1 -3.1

7 17-LVD-038_111 0.282585 0.000021 0.00143 0.00009 0.0352 0.0023 1.467198 0.000031 13.3 176 0.282580 -7.1 0.7 -3.3

8 17-LVD-038_122 0.282546 0.000021 0.00112 0.00004 0.0270 0.0011 1.467154 0.000046 17.0 187 0.282542 -8.5 0.7 -4.4

10 17-LVD-038_124 0.282558 0.000024 0.00102 0.00004 0.0247 0.0011 1.467169 0.000037 15.6 199 0.282554 -8.0 0.8 -3.7

12 17-LVD-038_126 0.282556 0.000022 0.00119 0.00011 0.0274 0.0026 1.467168 0.000032 19.6 190 0.282552 -8.1 0.8 -4.0

13 17-LVD-038_127 0.282566 0.000022 0.00121 0.00005 0.0292 0.0012 1.467190 0.000029 14.2 198 0.282561 -7.7 0.8 -3.5

14 17-LVD-038_128 0.282580 0.000018 0.00105 0.00004 0.0249 0.0011 1.467178 0.000030 14.1 189 0.282576 -7.2 0.6 -3.2

15 17-LVD-038_129 0.282714 0.000026 0.00117 0.00004 0.0239 0.0009 1.467180 0.000029 14.4 190 0.282710 -2.5 0.9 1.6

16 17-LVD-038_130 0.282591 0.000030 0.00171 0.00018 0.0421 0.0046 1.467143 0.000033 14.8 193 0.282585 -6.9 1.1 -2.8

17 17-LVD-038_131 0.282578 0.000014 0.00115 0.00003 0.0278 0.0010 1.467199 0.000027 14.1 193 0.282574 -7.3 0.5 -3.2

18 17-LVD-038_132 0.282548 0.000015 0.00079 0.00001 0.0191 0.0003 1.467226 0.000030 16.2 203 0.282545 -8.4 0.5 -4.0

19 17-LVD-038_133 0.282572 0.000018 0.00107 0.00006 0.0256 0.0015 1.467167 0.000039 14.5 200 0.282568 -7.5 0.6 -3.2

20 17-LVD-038_009 0.282566 0.000031 0.00103 0.00003 0.0244 0.0008 1.467219 0.000044 17.3 175 0.282563 -7.7 1.1 -4.0

21 17-LVD-038_010 0.282560 0.000027 0.00100 0.00002 0.0238 0.0004 1.467157 0.000032 13.0 183 0.282557 -8.0 1.0 -4.0

22 17-LVD-038_011 0.282610 0.000023 0.00094 0.00005 0.0221 0.0013 1.467132 0.000034 13.1 172 0.282607 -6.2 0.8 -2.5

23 17-LVD-038_012 0.282552 0.000023 0.00120 0.00008 0.0290 0.0020 1.467145 0.000038 16.5 195 0.282548 -8.2 0.8 -4.1

24 17-LVD-038_013 0.282802 0.000031 0.00160 0.00006 0.0380 0.0016 1.467139 0.000037 11.8 192 0.282796 0.6 1.1 4.7

25 17-LVD-038_014 0.282810 0.000022 0.00124 0.00003 0.0237 0.0005 1.467166 0.000041 13.3 192 0.282806 0.9 0.8 5.0

27 17-LVD-038_016 0.282572 0.000024 0.00123 0.00005 0.0295 0.0014 1.467188 0.000030 13.1 181 0.282568 -7.5 0.8 -3.7

28 17-LVD-038_017 0.282604 0.000036 0.00128 0.00012 0.0306 0.0030 1.467201 0.000067 18.8 173 0.282600 -6.4 1.3 -2.7

Rejected Analysis
3 17-LVD-038_107 0.282655 0.000034 0.00139 0.00011 0.0334 0.0033 1.467210 0.000039 14.9 195 0.282650 -4.6 1.2 -0.4
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corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

9 17-LVD-038_123 0.282585 0.000026 0.00169 0.00037 0.0414 0.0095 1.467170 0.000031 13.2 200 0.282579 -7.1 0.9 -2.9

11 17-LVD-038_125 0.282507 0.000021 0.00114 0.00012 0.0271 0.0033 1.467189 0.000026 16.7 332 0.282500 -9.8 0.7 -2.7

26 17-LVD-038_015 0.282516 0.000028 0.00103 0.00022 0.0265 0.0058 1.467160 0.000032 13.6 182 0.282512 -9.5 1.0 -5.6

Cretaceous
Sample 16-LVD-007, North Klondike Highway (Zone 08V 439338E 6865663N NAD 83) 

corrected

G
ra

in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 

177Hf

2SE 176Yb/ 

177Hf

2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 

177Hfi

EHf0 2SE EHfi

1 16-LVD-007_110 0.282180 0.000035 0.00044 0.00001 0.0132 0.0004 1.467207 0.000024 18.2 1074 0.282171 -21.4 1.2 2.4

2 16-LVD-007_111 0.283004 0.000029 0.00103 0.00004 0.0238 0.0011 1.467198 0.000042 14.8 127 0.283002 7.7 1.0 10.5

4 16-LVD-007_113 0.282444 0.000023 0.00104 0.00005 0.0259 0.0009 1.467233 0.000038 13.8 208 0.282440 -12.1 0.8 -7.6

5 16-LVD-007_114 0.283079 0.000038 0.00389 0.00024 0.1199 0.0073 1.467243 0.000051 15.1 334 0.283055 10.4 1.3 17.0

7 16-LVD-007_122 0.282996 0.000032 0.00144 0.00008 0.0425 0.0024 1.467223 0.000041 19.4 240 0.282990 7.5 1.1 12.6

10 16-LVD-007_125 0.282107 0.000022 0.00090 0.00013 0.0255 0.0036 1.467213 0.000041 14.2 894 0.282092 -24.0 0.8 -4.5

11 16-LVD-007_126 0.282970 0.000020 0.00106 0.00006 0.0259 0.0010 1.467211 0.000047 17.1 215 0.282966 6.5 0.7 11.2

12 16-LVD-007_127 0.282485 0.000026 0.00133 0.00005 0.0327 0.0016 1.467247 0.000046 14.9 200 0.282480 -10.6 0.9 -6.4

13 16-LVD-007_128 0.282930 0.000026 0.00102 0.00006 0.0238 0.0014 1.467207 0.000046 14.4 198 0.282926 5.1 0.9 9.4

14 16-LVD-007_129 0.283063 0.000028 0.00178 0.00016 0.0425 0.0042 1.467217 0.000047 14.7 125 0.283059 9.8 1.0 12.5

15 16-LVD-007_130 0.282867 0.000029 0.00138 0.00005 0.0342 0.0012 1.467255 0.000034 14.2 191 0.282862 2.9 1.0 7.0

19 16-LVD-007_140 0.282934 0.000029 0.00141 0.00008 0.0357 0.0018 1.467237 0.000041 14.8 123 0.282931 5.3 1.0 7.9

20 16-LVD-007_141 0.282900 0.000028 0.00167 0.00004 0.0428 0.0007 1.467245 0.000034 15.5 173 0.282895 4.1 1.0 7.7

22 16-LVD-007_143 0.282613 0.000031 0.00100 0.00006 0.0208 0.0013 1.467197 0.000036 12.2 214 0.282609 -6.1 1.1 -1.5

286



corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

23 16-LVD-007_144 0.282053 0.000033 0.00077 0.00000 0.0220 0.0002 1.467251 0.000050 17.8 1033 0.282038 -25.9 1.2 -3.3

24 16-LVD-007_145 0.282595 0.000028 0.00094 0.00003 0.0256 0.0011 1.467227 0.000031 12.2 171 0.282592 -6.7 1.0 -3.0

25 16-LVD-007_146 0.282527 0.000031 0.00090 0.00006 0.0253 0.0016 1.467199 0.000045 18.5 118 0.282525 -9.1 1.1 -6.6

27 16-LVD-007_154 0.283127 0.000044 0.00176 0.00011 0.0446 0.0031 1.467247 0.000054 13.8 122 0.283123 12.1 1.6 14.7

28 16-LVD-007_155 0.282994 0.000021 0.00190 0.00005 0.0462 0.0016 1.467199 0.000041 16.4 188 0.282987 7.4 0.7 11.3

30 16-LVD-007_157 0.282970 0.000028 0.00109 0.00013 0.0273 0.0038 1.467208 0.000037 14.1 247 0.282965 6.5 1.0 11.9

32 16-LVD-007_159 0.282758 0.000028 0.00141 0.00003 0.0309 0.0005 1.467181 0.000037 19 204 0.282753 -1.0 1.0 3.4

33 16-LVD-007_160 0.282792 0.000031 0.00099 0.00005 0.0248 0.0014 1.467244 0.000056 15.8 214 0.282788 0.2 1.1 4.9

34 16-LVD-007_161 0.282751 0.000031 0.00109 0.00007 0.0278 0.0017 1.467184 0.000046 16.5 186 0.282747 -1.2 1.1 2.8

35 16-LVD-007_162 0.281418 0.000023 0.00079 0.00004 0.0232 0.0013 1.467273 0.000044 14.6 1994 0.281388 -48.3 0.8 -4.3

36 16-LVD-007_169 0.282913 0.000024 0.00050 0.00003 0.0116 0.0008 1.467247 0.000044 14.6 232 0.282911 4.5 0.8 9.6

38 16-LVD-007_171 0.282578 0.000035 0.00116 0.00004 0.0315 0.0014 1.467246 0.000036 18.4 121 0.282575 -7.3 1.2 -4.7

40 16-LVD-007_173 0.282436 0.000037 0.00098 0.00008 0.0256 0.0022 1.467186 0.000052 19.1 306 0.282430 -12.3 1.3 -5.7

41 16-LVD-007_174 0.282648 0.000029 0.00162 0.00003 0.0434 0.0012 1.467244 0.000041 12.6 322 0.282638 -4.8 1.0 2.0

42 16-LVD-007_175 0.282964 0.000019 0.00197 0.00005 0.0409 0.0009 1.467226 0.000034 16.2 119 0.282960 6.3 0.7 8.8

47 16-LVD-007_186 0.281997 0.000024 0.00084 0.00005 0.0230 0.0013 1.467219 0.000045 14 1480 0.281973 -27.9 0.9 4.6

49 16-LVD-007_188 0.282814 0.000020 0.00149 0.00011 0.0344 0.0022 1.467204 0.000037 14.2 207 0.282808 1.0 0.7 5.4

61 16-LVD-007_206 0.283027 0.000024 0.00072 0.00003 0.0158 0.0007 1.467207 0.000037 14.4 125 0.283025 8.6 0.8 11.3

63 16-LVD-007_208 0.282611 0.000028 0.00041 0.00007 0.0111 0.0026 1.467198 0.000037 22.7 325 0.282609 -6.2 1.0 1.0

64 16-LVD-007_209 0.282684 0.000033 0.00166 0.00016 0.0459 0.0046 1.467256 0.000038 17.7 121 0.282680 -3.6 1.2 -1.0

65 16-LVD-007_210 0.282270 0.000024 0.00047 0.00001 0.0132 0.0002 1.467249 0.000036 13.2 361 0.282267 -18.2 0.9 -10.3

67 16-LVD-007_10 0.282944 0.000023 0.00148 0.00008 0.0381 0.0022 1.467219 0.000042 17.4 171 0.282939 5.6 0.8 9.3

68 16-LVD-007_11 0.282224 0.000031 0.00124 0.00004 0.0340 0.0010 1.467216 0.000043 18.2 357 0.282216 -19.8 1.1 -12.2
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72 16-LVD-007_15 0.282533 0.000030 0.00028 0.00004 0.0068 0.0011 1.467209 0.000045 16.2 350 0.282531 -8.9 1.1 -1.2

78 16-LVD-007_27 0.282592 0.000028 0.00248 0.00009 0.0583 0.0020 1.467243 0.000048 17.6 169 0.282584 -6.8 1.0 -3.3

79 16-LVD-007_28 0.282218 0.000027 0.00029 0.00006 0.0097 0.0020 1.467175 0.000032 20.8 367 0.282216 -20.1 1.0 -12.0

Rejected Analysis

3 16-LVD-007_112 0.282985 0.000032 0.00075 0.00006 0.0179 0.0014 1.467231 0.000039 17.3 128 0.282983 7.1 1.1 9.8

6 16-LVD-007_121 0.282266 0.000059 0.00076 0.00008 0.0216 0.0020 1.467201 0.000059 25.7 157 0.282264 -18.4 2.1 -15.0

8 16-LVD-007_123 0.283031 0.000033 0.00166 0.00039 0.0400 0.0100 1.467229 0.000043 22.8 117 0.283027 8.7 1.2 11.2

9 16-LVD-007_124 0.282566 0.000041 0.00125 0.00008 0.0347 0.0029 1.467189 0.000050 21.1 117 0.282563 -7.7 1.5 -5.3

16 16-LVD-007_137 0.282983 0.000051 0.00196 0.00006 0.0469 0.0014 1.467185 0.000034 15.1 215 0.282975 7.0 1.8 11.5

17 16-LVD-007_138 0.282228 0.000032 0.00124 0.00004 0.0385 0.0014 1.467187 0.000027 21.1 1084 0.282203 -19.7 1.1 3.7

18 16-LVD-007_139 0.282767 0.000019 0.00115 0.00011 0.0275 0.0030 1.467201 0.000053 17.3 203 0.282763 -0.6 0.7 3.7

21 16-LVD-007_142 0.282605 0.000062 0.00326 0.00033 0.0960 0.0110 1.467237 0.000044 23.4 110 0.282598 -6.4 2.2 -4.2

26 16-LVD-007_153 0.283049 0.000041 0.00128 0.00005 0.0299 0.0009 1.467262 0.000083 16.4 115 0.283046 9.3 1.4 11.8

29 16-LVD-007_156 0.283091 0.000034 0.00129 0.00009 0.0303 0.0022 1.467220 0.000038 13.3 125 0.283088 10.8 1.2 13.5

31 16-LVD-007_158 0.282825 0.000026 0.00067 0.00001 0.0169 0.0003 1.467235 0.000053 17 174 0.282823 1.4 0.9 5.2

37 16-LVD-007_170 0.280996 0.000035 0.00280 0.00016 0.0891 0.0047 1.467176 0.000052 15.63 2894 0.280841 -63.3 1.2 -2.8

39 16-LVD-007_172 0.282621 0.000036 0.00120 0.00007 0.0327 0.0020 1.467245 0.000062 17.3 117 0.282618 -5.8 1.3 -3.3

43 16-LVD-007_176 0.282887 0.000038 0.00209 0.00028 0.0547 0.0079 1.467263 0.000046 13 135 0.282882 3.6 1.3 6.4

44 16-LVD-007_177 0.282619 0.000036 0.00149 0.00012 0.0354 0.0032 1.467241 0.000043 18.1 259 0.282612 -5.9 1.3 -0.4

45 16-LVD-007_178 0.282629 0.000020 0.00159 0.00011 0.0373 0.0029 1.467192 0.000031 13.2 202 0.282623 -5.5 0.7 -1.2

46 16-LVD-007_185 0.282912 0.000017 0.00088 0.00007 0.0202 0.0015 1.467251 0.000053 17.6 205 0.282909 4.5 0.6 8.9

48 16-LVD-007_187 0.282803 0.000035 0.00142 0.00013 0.0358 0.0034 1.467271 0.000036 9.9 204 0.282798 0.6 1.2 5.0

50 16-LVD-007_189 0.283046 0.000030 0.00080 0.00004 0.0180 0.0008 1.467281 0.000055 13.2 123 0.283044 9.2 1.1 11.9

288



corrected
G

ra
in Spot ID 176Hf/ 177Hf 2SE 176Lu/ 177Hf 2SE 176Yb/ 177Hf 2SE 178Hf/ 177Hf 2SE Total 
Hf 

Beam

MUN 
LASS Age 

(Ma)

176Hf/ 177Hfi EHf0 2SE EHfi

51 16-LVD-007_190 0.282780 0.000019 0.00051 0.00001 0.0119 0.0004 1.467296 0.000047 14.5 198 0.282778 -0.2 0.7 4.2

52 16-LVD-007_191 0.282882 0.000031 0.00136 0.00004 0.0383 0.0012 1.467218 0.000050 18.38 108 0.282879 3.4 1.1 5.7

53 16-LVD-007_192 0.282545 0.000025 0.00090 0.00004 0.0238 0.0010 1.467262 0.000045 9.96 164 0.282542 -8.5 0.9 -4.9

54 16-LVD-007_193 0.282777 0.000036 0.00179 0.00009 0.0393 0.0021 1.467154 0.000068 15.87 196 0.282770 -0.3 1.3 3.8

55 16-LVD-007_194 0.282835 0.000040 0.00100 0.00004 0.0248 0.0010 1.467213 0.000073 17.9 143 0.282832 1.8 1.4 4.8

56 16-LVD-007_201 0.282902 0.000030 0.00081 0.00003 0.0184 0.0010 1.467254 0.000035 17.4 256 0.282898 4.1 1.1 9.7

57 16-LVD-007_202 0.282450 0.000027 0.00084 0.00004 0.0205 0.0009 1.467231 0.000037 14.2 210 0.282447 -11.8 1.0 -7.3

58 16-LVD-007_203 0.282480 0.000110 0.00136 0.00018 0.0371 0.0056 1.467204 0.000043 19.9 151 0.282476 -10.8 3.9 -7.6

59 16-LVD-007_204 0.282915 0.000022 0.00112 0.00006 0.0257 0.0017 1.467206 0.000086 15.3 165 0.282912 4.6 0.8 8.1

60 16-LVD-007_205 0.282920 0.000120 0.00204 0.00028 0.0560 0.0120 1.467214 0.000087 18.7 181 0.282913 4.8 4.2 8.6

62 16-LVD-007_207 0.281545 0.000026 0.00084 0.00003 0.0230 0.0008 1.467226 0.000038 14.7 1848 0.281516 -43.8 0.9 -3.2

66 16-LVD-007_9 0.282778 0.000039 0.00087 0.00004 0.0223 0.0013 1.467269 0.000099 24.31 203 0.282775 -0.2 1.4 4.1

69 16-LVD-007_12 0.282518 0.000024 0.00152 0.00004 0.0434 0.0008 1.467240 0.000120 22.6 114 0.282515 -9.4 0.8 -7.0

70 16-LVD-007_13 0.282435 0.000075 0.00202 0.00006 0.0561 0.0019 1.467193 0.000081 20.01 223 0.282427 -12.4 2.7 -7.7

71 16-LVD-007_14 0.282995 0.000056 0.00531 0.00010 0.1451 0.0022 1.467270 0.000110 16.57 216 0.282974 7.4 2.0 11.5

73 16-LVD-007_16 0.282560 0.000032 0.00121 0.00006 0.0327 0.0021 1.467201 0.000066 18 118 0.282557 -8.0 1.1 -5.4

74 16-LVD-007_17 0.282550 0.000030 0.00086 0.00003 0.0210 0.0008 1.467213 0.000048 17.7 345 0.282544 -8.3 1.1 -0.8

75 16-LVD-007_ 18 0.283057 0.000071 0.00121 0.00004 0.0274 0.0012 1.467258 0.000088 21 176 0.283053 9.6 2.5 13.4

76 16-LVD-007_25 0.282600 0.000190 0.00119 0.00006 0.0303 0.0015 1.467280 0.000120 21.6 191 0.282596 -6.5 6.7 -2.5

77 16-LVD-007_26 0.282714 0.000033 0.00109 0.00007 0.0262 0.0026 1.467213 0.000063 16.1 174 0.282710 -2.5 1.2 1.2

80 16-LVD-007_29 0.282799 0.000050 0.00134 0.00003 0.0313 0.0006 1.467163 0.000066 22.9 198 0.282794 0.5 1.8 4.7

81 16-LVD-007_30 0.282660 0.000033 0.00183 0.00008 0.0511 0.0021 1.467232 0.000044 20 104 0.282656 -4.4 1.2 -2.2

82 16-LVD-007_31 0.281840 0.000031 0.00073 0.00014 0.0202 0.0040 1.467242 0.000067 15.1 1768 0.281816 -33.4 1.1 5.6
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83 16-LVD-007_32 0.282643 0.000043 0.00125 0.00013 0.0318 0.0033 1.467292 0.000051 19.7 113 0.282640 -5.0 1.5 -2.6
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D.3 U-Pb and Hf standards

Primary U-Pb standard 91500

Primary Lu-Hf standard Plesovice

0.28240

0.28245

0.28250

0.28255

n=249

n=248

n=248
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Appendix E: Isoplot diagrams 

16-LVD-004, Robert Campbell Highway

E.1 Concordia plots

17-LVD-018, Conglomerate Mountain

16-LVD-001B, Robert Campbell Highway

16-LVD-021, Richthofen Island16-LVD-009, Mount Laurier

16-LVD-001C, Robert Campbell Highway
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16-LVD-022, Lake Laberge 16-LVD-023, Lake Laberge (1/2)

17-LVD-026, Metmorphic clast, Fish Lake

17-LVD-027, Takhini Subdivision 17-LVD-030, Mount Byng

16-LVD-023, Lake Laberge (2/2)
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17-LVD-034, Mount Slim

17-LVD-038, King Lake
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E.2 TuffZirc plots

16-LVD-004, Robert Campbell Highway

16-LVD-001C, Robert Campbell Highway

17-LVD-018, Conglomerate Mountain

16-LVD-001B, Robert Campbell Highway
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16-LVD-021, Richthofen Island16-LVD-009, Mount Laurier

16-LVD-022, Lake Laberge

17-LVD-026, Metmorphic clast, Fish Lake 17-LVD-027, Takhini Subdivision

16-LVD-023, Lake Laberge
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17-LVD-030, Mount Byng 17-LVD-034, Mount Slim

17-LVD-038, King Lake
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E.3 Weighted mean plots

16-LVD-004, Robert Campbell Highway

16-LVD-001C, Robert Campbell Highway

17-LVD-018, Conglomerate Mountain

16-LVD-001B, Robert Campbell Highway

16-LVD-021, Richthofen Island16-LVD-009, Mount Laurier
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16-LVD-022, Lake Laberge 16-LVD-023, Lake Laberge

17-LVD-026, Metmorphic clast, Fish Lake 17-LVD-027, Takhini Subdivision

17-LVD-030, Mount Byng 17-LVD-034, Mount Slim
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17-LVD-038, King Lake
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16-LVD-004, Robert Campbell Highway

E.4 Unmix plots

17-LVD-018, Conglomerate Mountain

16-LVD-001B, Robert Campbell Highway

16-LVD-009, Mount Laurier17-LVD-018, Conglomerate Mountain

16-LVD-001C, Robert Campbell Highway
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16-LVD-021, Richthofen Island

16-LVD-022, Lake Laberge

17-LVD-026, Metmorphic clast, Fish Lake 17-LVD-027, Takhini Subdivision

16-LVD-023, Lake Laberge
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17-LVD-030, Mount Byng

17-LVD-034, Mount Slim 17-LVD-038, King Lake
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Appendix F: Yukon Exploration and Geology publications 
F.1 van Drecht et al. (2017)

304



305



306



307



308



309



310



311



312



313



314



315



316



317



318



319



320



F.2 van Drecht and Beranek (2018)
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