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Abstract  

The McMurray Formation of the Athabasca Oil Sands hosts one of the largest 

hydrocarbon resources on Earth, yet the provenance of the sediment itself remains poorly 

constrained. As the first detrital zircon provenance study from the oil sands, new 

uranium-lead (U-Pb) detrital zircon ages provide important insights into Early Cretaceous 

paleogeography, continental-scale sediment transport, and assist in the correlation of 

incised valley deposits.  27 samples dated using laser ablation–multicollector–inductively 

coupled plasma–mass spectrometry (LA-MC-ICP-MS) reveal two sets of three distinct 

detrital-zircon signatures. Each set is documented and grouped into three chronofacies, 

interpreted to reflect derivation from the Canadian Shield, the Appalachians, and the 

Cordilleran orogen. Several hypotheses are presented to answer the question of when and 

how sediments from eastern North America were transported to western Canada. These 

data are combined with subsurface correlations and chemostratigraphic data to 

demonstrate the complexity of valley fills and examine the relationship between different 

valley deposits. 
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Chapter One: Introduction  

Estimated resources exceeding 1.7 trillion barrels of bitumen in-place occur 

within the McMurray Formation of the Athabasca Oil Sands, which makes it one of the 

largest hydrocarbon resources on Earth (ERCB 2011). The McMurray Formation is a 

complex, heterogeneous unit that was deposited in fluvial, estuarine, and marginal marine 

environments along the southern margin of the Western Interior Seaway during the 

Cordilleran Orogeny (Leckie and Smith 1992). Despite the formation’s geologic, 

economic, and geopolitical importance, the provenance of the sediment itself remains 

poorly constrained. Petrographic evidence has suggested much of the sand was derived 

from the Canadian Shield (Mellon 1956; Carrigy 1963), while paleogeographic 

reconstructions have implied the sand was derived from a large south-to-north drainage 

network with headwaters in the southwestern United States (e.g., McGookey 1972; Miall 

et al. 2008). The incised valley systems that make up the majority of the formation are 

often difficult to distinguish between one another with wireline logs and conventional 

core analysis alone. The hypothesis tested during this thesis is that provenance 

information from detrital zircon geochronology can provide insights into Early 

Cretaceous paleogeography, continental-scale sediment transport, and the correlation of 

intraformational incised valley deposits.   

As the first detrital zircon provenance study from the oil sands, the uranium-lead 

(U-Pb) detrital zircon ages (n = 2608) presented in this thesis have uncovered a 

complicated and variable provenance history that involves several major tectonic regions 

from across North America. For this thesis, twenty-seven samples (twenty-five from the 

McMurray Formation and two from the Wabiskaw Member of the Clearwater Formation) 
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were collected, processed and dated using procedures outlined in Gehrels (2011) using 

laser ablation–multicollector–inductively coupled plasma–mass spectrometry (LA-MC-

ICP-MS). The ages of detrital zircon grains in quartzose sandstones provides direct 

evidence for the ages of bedrock from which the sand grains were originally derived 

(Gehrels and Dickinson 1995), and characterizing the detrital zircon age distribution of a 

sedimentary unit is commonly referred to as establishing a detrital zircon fingerprint for a 

source area (Ross and Parrish 1991). 

In addition to the Introduction and Conclusion chapters, this thesis is composed of 

two principal chapters, both of which have an overarching theme of applying U-Pb 

detrital zircon geochronology to the McMurray Formation. Chapter Two analyzes nine 

samples collected in the initial part of the study, with a focus on sediment source areas, 

potential transport pathways, and vertical stratigraphic variations. Eight of these samples 

were from the McMurray Formation, and one was from the Wabiskaw Member of the 

Clearwater Formation. Initial hypotheses as to the origin of the sediment are discussed 

and the new U-Pb detrital zircon ages are presented. Three distinct detrital-zircon 

signatures in the McMurray Formation are documented and grouped into three distinct 

chronofacies. These chronofacies are interpreted to reflect derivation from: 1) the 

Canadian Shield, 2) an “Appalachian” source in eastern North America, and 3) the 

Cordilleran orogen. The question of when and how sediments from eastern North 

America were transported to the Athabasca Oil Sands is explored, and several potential 

hypotheses are presented. Vertical stratigraphic changes in the dominant detrital-zircon 

signatures are also observed and discussed. This chapter has been published in the 

Journal of Sedimentary Research (Benyon et al. 2014). 



 

3 

Chapter Three focuses on seventeen samples collected from the McMurray 

Formation and one sample from the Wabiskaw Member of the Clearwater Formation; 

these samples cover a broader geographic extent relative to those featured in Chapter 

Two. Sediment source areas and potential transport pathways are explored, as in Chapter 

Two. However, this chapter incorporates additional datasets including measured section, 

chemostratigraphy, and regional cross-sections. Considering the difficulty of correlating 

incised valley systems in the McMurray Formation, cross-sections were made through the 

study area in order to compare mapped valley fills (cf. Fustic et al. 2012) and the detrital- 

zircon signatures. The signatures are also compared to lithology and sedimentary 

structures in logged core, as well as existing chemostratigraphic zonations and ratios. It 

appears that detrital-zircon signatures are variable both within and between valleys, likely 

due to homogenization. Additionally, there may be some correlations between detrital-

zircon signatures and chemostratigraphic data; however, there is no obvious relationship 

as of now. Together, these chapters represent the first focused detrital zircon provenance 

study of the McMurray Formation, and provide unique insight into the large-scale 

catchment that sourced the well-constrained fluvial and estuarine units containing vast 

bitumen resources. 

1.1 References 
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 Continental-scale Sediment Transport: Journal of Sedimentary Research, v. 84, p. 

 136–143. 
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 2011 and Supply/Demand: Outlook 2012–2021, Calgary. 

Fustic, M., Hubbard, S.M., Spencer, R., Smith, D.G., and Leckie, D.A., 2012, 
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Chapter Two: Provenance of the Cretaceous Athabasca Oil Sands, Canada: 

Implications for Continental-Scale Sediment Transport  

2.1 Introduction 

The Athabasca Oil Sands of Alberta, Canada, contain an extensive record of Early 

Cretaceous sedimentation and host one of the largest accumulations of hydrocarbons in 

the world (Fig. 2.1). Of these deposits, the Lower Cretaceous (Aptian) McMurray 

Formation is the principal stratigraphic formation. This sedimentary unit was deposited 

on an unconformity in fluvial–estuarine environments along the southern margin of the 

Western Interior Seaway during the Cordilleran Orogeny (Leckie and Smith 1992). The 

sedimentary characteristics of the deposits in the McMurray Formation have led some to 

posit that the paleoriver system may have been comparable in scale to the modern 

Mississippi River system, and included a continent-wide drainage network (e.g., 

McGookey 1972; Mossop and Flach 1983; Miall et al. 2008). 

Although significant effort has been made to understand the origin of the 

hydrocarbons in the McMurray Formation (e.g., Creaney and Allan 1990; Adams et al. 

2013), the origin and provenance of the sediment itself remains unclear. Paleogeographic 

reconstructions using paleocurrent data and facies distributions typically depict the 

McMurray Formation as the product of a large, continental-scale, south-to-north flowing 

river system with paleo-headwaters as far away as present-day Texas and Arizona (e.g., 

McGookey 1972; Mossop and Flach 1983; Lawton 1994; Miall et al. 2008). In contrast, 

petrographic studies (Mellon 1956; Carrigy 1963) and recent paleogeographic 

reconstructions (Leckie and Seif El-Dein 2009) suggest the sediments of the McMurray 

Formation were derived from the Canadian Shield. 
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Figure 2.1. Sample locations and Lower Cretaceous stratigraphy, western Canada. A) Distribution of the 
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drilled in the eastern portion of the Athabasca area. The three well locations are displayed on a Western Cana-
dian Dominion Land Survey (DLS) grid. Nearly square townships are marked (T = township), as well as the 
east and west edges of townships, or range lines (R = range), all west of the 4th meridian here (W4). Precam-
brian and Phanerozoic age belts from Dickinson and Gehrels (2009): (a) represents the Superior Province of 
the Canadian Shield (~ 2.5 Ga); (b) represents the Trans-Hudson Province (ca. 1.8 Ga); and (c) represents 
additional ca. 1.8 Ga provinces. Other principal areas discussed in the text are labeled. B) Stratigraphy of 
Lower Cretaceous deposits in the Athabasca region. Lower Cretaceous strata of the McMurray Formation 
unconformably overlie Devonian carbonate strata. The McMurray Formation is typically divided into a 
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 Long Lake 1 
Kinosis 1

Kinosis 2



 

8 

We use detrital zircon uranium–lead (U-Pb) geochronology to examine the 

provenance of the McMurray Formation and by extension provide insights into Early 

Cretaceous sediment distribution patterns in North America. These data record a 

complicated and variable provenance history that involves several major tectonic regions 

from different portions of North America. The McMurray Formation contains three 

distinct detrital-zircon signatures that reflect sediment derivation from the Canadian 

Shield, an ‘‘Appalachian’’ source in eastern North America, and the Cordilleran orogen. 

Vertical stratigraphic variability within the McMurray Formation indicates that the 

relative contribution from these sediment source areas changed during deposition of the 

formation. 

2.2 McMurray Formation 

The McMurray Formation was deposited in the eastern portion of the Cordilleran 

foreland basin along the southern margin of the Western Interior Seaway during the late 

Aptian (Hein et al. 2013; Dolby et al. 2012). The succession, 5 to 150 m thick, is 

typically divided into a lower fluvial unit, a middle fluvial–estuarine unit, and an upper 

shallow marine unit (Ranger and Pemberton 1997; Hein and Cotterill 2006). Sediments 

of the McMurray Formation were deposited unconformably on top of Devonian strata in 

a broad, north-trending valley (Cant 1996; Wightman and Pemberton 1997). Channel 

patterns and paleocurrent data indicate flow was to the north-northwest, parallel to the 

trend of this valley (Mossop and Flach 1983; Fustic et al. 2012). In places, paleochannels 

were as large as 600 m wide and 35 m deep in the middle portion of the formation (e.g., 

Hubbard et al. 2011; Musial et al. 2012), although paleochannels at the base of the 

formation (lower fluvial unit) may be smaller (Hein and Cotterill 2006). Deposition took 
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place in the McMurray sub-basin, which was bordered on the south by paleotopographic 

highs in central Alberta and Saskatchewan and to the west by a series of linear 

paleotopographic ridges that separated it from the foredeep of the coeval Cordilleran 

foreland basin (Leckie and Smith 1992; Ranger and Pemberton 1997; Christopher 2003). 

McMurray Formation sandstones are composed of mineralogically mature, fine- to 

medium-grained quartzose sand. Quartz is the most abundant mineral in the sandstones 

(~ 95%), with lesser amounts of potassium feldspar, chert, and igneous plutonic 

lithoclasts. Rounded quartz, feldspar, heavy minerals, and abraded authigenic quartz 

suggest a recycled source. Angular feldspar grains and polycrystalline quartz suggest a 

Canadian Shield contribution, and chert grains (silicified carbonate) are likely derived 

from the underlying Devonian carbonate units. Heavy-mineral assemblages from the 

McMurray Formation suggest a provenance associated with igneous–metamorphic 

terranes and recycled sedimentary rocks (Mellon 1956; Carrigy 1963). During Albian 

time, this area was transgressed by the Western Interior Seaway, as recorded by overlying 

marine mudstone and sandstone of the Wabiskaw Member of the Clearwater Formation 

(Fig. 2.1B; Keith et al. 1988). 

2.3 Methods 

Nine sandstone samples were collected from three cored wells in the Athabasca Oil 

Sands (Fig. 2.1). Samples 1–8 are from the McMurray Formation, and sample 9 is from 

the overlying Wabiskaw Member of the Clearwater Formation (Fig. 2.1B). Samples of 2–

5 kg were collected from fine- to medium-grained sandstone and processed using 

procedures outlined in Gehrels (2011). Approximately 100 zircons per sample were 

analyzed using laser ablation–multicollector–inductively coupled plasma–mass 
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spectrometry (LA-MC-ICP-MS) at the Arizona LaserChron Center (refer to Appendix A 

for details on samples and analytical procedures.  

2.4 Results 

The nine samples yielded a total of 848 U-Pb ages and contain several prominent 

populations (Fig. 2.2; Appendix A). From oldest to youngest, these populations include 

ages between ca. 2800–2600 Ma, ca. 1900–1800 Ma, ca. 1200–1000 Ma, ca. 600–300 

Ma, and <250 Ma. Not all of these age populations are present in each sample (Fig. 2.2). 

Grain morphology was compared to U-Pb ages, but no relationship was evident 

(Appendix A). 

2.5 Interpretation 

We divide the samples into three chronofacies, informally labeled ‘‘i,’’ ‘‘ii,’’ and 

‘‘iii’’ (Fig. 2.2) based on the presence of dominant U-Pb age populations and 

Kolmogorov-Smirnov (K-S) statistics (Press et al. 1986; Appendix A). Chronofacies i is 

limited to sample 1 and is characterized by detrital-zircon populations with U-Pb ages of 

ca. 1800–1900 Ma and ca. 2600–2800 Ma (Fig. 2.2). Chronofacies ii (samples 2, 3, 4, 5, 

6; Fig. 2.2) contains U-Pb ages of ca. 300–600 Ma and ca. 1000–1200 Ma. Chronofacies 

iii (samples 7, 8, 9; Fig. 2.2) contains detrital-zircon populations with U-Pb ages <250 

Ma and ca. 1800–1900 Ma. Sample 7 contains characteristics of both chronofacies ii and 

iii, but is included in chronofacies iii based on visual comparisons and K-S results 

(Appendix A). Sample 9 is from the lowermost portion of the Wabiskaw Member of the 

Clearwater Formation (Fig. 2.1B), which overlies the McMurray Formation. 

Detrital zircons of chronofacies i are interpreted to have been derived from the 

Proterozoic and Archean rocks of the Canadian Shield (Fig. 2.1A). The population of ca.  
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2600–2800 Ma zircons are interpreted to have been derived from Archean rocks of the 

Superior province (Fig. 2.1A; e.g., Dickinson and Gehrels 2009), and the population of 

ca. 1800–1900 Ma zircons are interpreted to have been derived from the Trans-Hudson 

province (Fig. 2.1A). These interpretations are supported by previous petrographic 

studies, which indicate that the heavy minerals in the McMurray Formation were derived 

from the igneous–metamorphic rocks of the Canadian Shield (e.g., Mellon 1956; James 

and Oliver 1977; Nelson and Glaister 1978). 

Detrital zircons of chronofacies ii are interpreted to have been originally derived 

from Grenville and Appalachian source areas in the eastern regions of North America 

(Figs. 2.1A, 2.3). The Grenville province is well known to contain zircons with U-Pb 

ages between ca. 1000 and 1300 Ma (Fig. 2.1A; e.g., Becker et al. 2005; Moecher and 

Samson 2006), and detrital zircons with ages between ca. 300 and 600 Ma are typically 

associated with an Appalachian provenance (Fig. 2.3; e.g., Dickinson and Gehrels 2009). 

Although the 300–600 Ma ages occur in the Ellesmerian and Caledonian regions, the 

distribution of other age populations from these areas do not match those in the 

McMurray Formation (e.g., Anfinson et al. 2012; Hadlari et al. 2012). Therefore, we 

interpret these grains as having been derived from the Appalachian province of eastern 

North America (Figs. 2.1A, 2.3). An eastern North American provenance is supported by 

the similarity between detrital zircon ages in sandstones of the McMurray Formation and 

sandstones in Appalachian foreland basin strata (Fig. 2.3). No significant source of 

zircons with these ages is present in western Canada (e.g., Ross et al. 2005; Leier and 

Gehrels 2011; Raines et al. 2013). 
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Detrital zircons of chronofacies iii contain populations of zircons with ages <250 

Ma (Fig. 2.2) and are interpreted to have been derived from the Cordilleran province of 

western North America (Fig. 2.1A; Ross et al. 2005; Dickinson and Gehrels 2009). The 

presence of lesser populations with U-Pb ages of ca. 1800–1900 Ma is consistent with 

this interpretation because many of the clastic strata exposed in the Cordilleran fold–

thrust belt also contain detrital zircons with these ages (cf. Leier and Gehrels 2011; 

Raines et al. 2013). 

2.6 Discussion 

2.6.1 “Appalachian” Sediment Pathways 

The presence of detrital zircons of Appalachian affinity (chronofacies ii) in the 

McMurray Formation raises the question of how such grains made their way from eastern 

North America to western Canada. Based on existing paleogeographic information and 

potential detrital-zircon source areas (Fig. 2.4), we propose three general models (Fig. 

2.5) to explain how these zircons came to be deposited in western North America during 

the Early Cretaceous: A) detrital zircons were transported from eastern North America 

via westward-flowing rivers during the Early Cretaceous, contemporaneously with 

deposition; B) detrital zircons from eastern North America were transported to 

southwestern North America prior to the Cretaceous, deposited, and then recycled during 

the Early Cretaceous and transported northward into western Canada; and C) detrital 

zircons from eastern North America were transported to northwestern North 

America (i.e., present-day western Canada) prior to the Cretaceous, deposited, and locally 

recycled during the Early Cretaceous. Evidence to definitively prove or refute any of  
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Figure 2.4. Generalized Early Cretaceous paleogeography. Present-day latitude and longitudes are shown. 
Regions inferred as relative paleotopographic highs are shown in gray (adapted, in part, from Christopher 
2003; Blakey 2012). Areas of general deposition are depicted in white. Smaller arrows represent compiled 
paleocurrent indicators (Heller and Paola 1989 (orange); Leckie and Smith 1992 (black); Witzke and Ludvig-
son 1994 (pink); Leckie et al. 1998 (blue); and DeCelles 2004 (purple)). Representative detrital-zircon signa-
tures from different parts of North America are shown in the inset: a) Lower Cretaceous McMurray Forma-
tion, this study; b) Mesozoic eolianites, Colorado Plateau (Dickinson and Gehrels 2009); c) Mississippian 
strata, Virginia and West Virginia (Park et al. 2010). Tectonic features (wb, Williston Basin; tca, Transconti-
nental Arch; mb, Michigan Basin; modified from Sloss 1988) are included, but were not necessarily active 
during the Early Cretaceous.
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Figure 2.5. Sediment transport models for ‘‘Appalachian’’ zircons. Large arrows represent hypothesized 
pathways of sediment from eastern North America to the Athabasca region of Canada. Hypothesis A involves 
direct transport of material from east to west during the Early Cretaceous; Hypothesis B involves 
pre-Cretaceous transport of sediment from eastern North America to southwestern North America, followed 
by northward transport during the Early Cretaceous; and Hypothesis C involves pre-Cretaceous transport of 
sediment from eastern North America to western Canada, followed by local recycling of underlying (pre-
Cretaceous strata) during the Early Cretaceous.
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these models is currently lacking; however, we outline these hypotheses below and 

propose some possible means of testing their validity. 

 Detrital zircons of Appalachian affinity may have been transported to western 

North America during the Early Cretaceous (Hypothesis A; Fig. 2.5); however, there is 

little direct evidence supporting this hypothesis. Grenville and Appalachian provinces are 

located in eastern North America, and sedimentary units in this region contain significant 

populations of ca. 300–600 and ca. 1000–1300 Ma grains (Fig. 2.3; e.g., Becker et al. 

2005; Dickinson and Gehrels 2009; Park et al. 2010). Transcontinental fluvial systems 

are proposed to have traversed North America during the Jurassic (Dickinson and Gehrels 

2009), but no evidence of large-scale, east-to-west flowing systems exist within 

Cretaceous strata. In areas of central North America (between the proposed sediment 

source areas and the McMurray Formation), Lower Cretaceous strata are largely absent 

(Fig. 2.4; e.g., Dyman et al. 1994), and where present, Early Cretaceous paleoflow data 

are inconclusive with respect to a hypothetical transcontinental river (Fig. 2.4; Witzke 

and Ludvigson 1994). 

 Southwestern North America contains a potential source of Appalachian-derived 

detrital zircons in Jurassic eolianites (Hypothesis B; Figs. 2.4, 2.5; Dickinson and Gehrels 

2009). Age populations of 420, 615, 1055, and 1160 Ma in these units reflect original 

derivation from Grenville and Appalachian sources (Dickinson and Gehrels 2009). 

Sediment in these eolian units, originally derived from eastern North America (Dickinson 

and Gehrels 2009), was exposed and recycled into the Cordilleran foreland basin during 

the Early Cretaceous (Dickinson and Gehrels 2008). These grains would have had to have 

been transported northward into present-day Canada during the Early Cretaceous, which 
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is consistent with several Early Cretaceous paleogeographic reconstructions (e.g., 

McGookey 1972; Lawton 1994; Miall et al. 2008). The primary issue with this 

hypothesis is the well-established presence of paleohighlands, which existed to the west 

and south of the Athabasca Oil Sands during the deposition of the McMurray Formation 

(Figs. 2.4, 2.5; Leckie and Smith 1992; Cant 1996; Ranger and Pemberton 1997; 

Christopher 2003). If sediment from the south was delivered into the McMurray sub- 

basin, the likely large fluvial systems would have had to transect these highs (Figs. 2.4, 

2.5). Current data (Fig. 2.4) makes this hypothesis seem unlikely; however, at this time, 

no definitive evidence demonstrates whether this did or did not occur. 

 The McMurray Formation overlies an unconformity juxtaposing Lower 

Cretaceous strata on Devonian rocks (Fig. 2.1B). Thus, it is possible that the detrital 

zircons of Appalachian affinity were recycled from the eroded strata now absent from 

beneath the McMurray Formation and coeval units of western Canada (Hypothesis C; 

Fig. 2.5). This hypothesis is consistent with studies that suggest that the paleodrainages of 

the rivers associated with the McMurray Formation were limited to the surrounding 

region (e.g., Christopher 2003; Leckie and Seif El-Dein 2009). It is difficult to test this 

hypothesis, as it relies on strata that have been eroded; however, small exposures of sub-

Cretaceous strata are present in limited locations in the subsurface of western Canada. Of 

these units, most consist of Paleozoic carbonates with lesser Permian–Jurassic sandstones 

(Hayes et al. 1994). Currently, no detrital-zircon data are available from these sub-

Cretaceous clastic units. If the Permian–Jurassic sandstones prove to host detrital zircons 

of Appalachian affinity, it would strongly support, but not necessarily prove, the 

hypothesis that sediments from eastern North America were transported to western 
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Canada during Permian–Jurassic time and subsequently recycled into the McMurray 

Formation during the Early Cretaceous. 

2.6.2 Vertical Stratigraphic Variations 

Chronofacies within the McMurray Formation change vertically throughout the 

succession, suggesting variable contributions from the different source areas over time. 

The Canadian Shield-derived chronofacies i occurs at the base of the formation, 

suggesting that the Canadian Shield was initially an important sediment source. These 

deposits are also associated with smaller paleochannels than those in the overlying 

deposits of the McMurray Formation (Hein and Cotterill 2006). The larger paleochannels 

of the McMurray Formation (~ 600 m wide, 35 m deep; Mossop and Flach 1983; 

Hubbard et al. 2011; Fustic et al. 2012) are associated with the transition to chronofacies 

ii, and the detrital zircons of Appalachian affinity (Fig. 2.2). It is apparent that the 

introduction of this chronofacies was coincident with an expansion of the catchment area, 

as reflected by the establishment of a large meanderbelt and a more diverse detrital-

zircon population (Fig. 2.2). The larger paleochannels associated with chronofacies ii 

suggests that the decrease in Canadian Shield-derived zircons observed in this 

chronofacies was likely a relative decrease, and one that was the result of a greater influx 

of Appalachian-derived zircons. Cordillera-derived zircons are rare in chronofacies ii, 

suggesting that sediments shed from the Canadian Cordillera were not transported into 

this portion of Alberta while most of the McMurray Formation was deposited. During 

deposition of the McMurray Formation, the McMurray sub-basin appears to have been 

segregated from the Cordilleran foredeep by the paleotopographic highs on its western 

margin (Fig. 2.4; Ranger 1994). Chronofacies iii is restricted to uppermost samples and 
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contains Cordillera-derived grains (Fig. 2.2). This chronofacies, from the upper 

McMurray Formation and the Wabiskaw Member of the Clearwater Formation, is 

associated with brackish to marine shoreline environments (Figs. 2.4, 2.5; Keith et al. 

1988). It is plausible that tidal and long-shore currents facilitated transport of zircons 

from the Cordilleran orogen to northeastern Alberta as the Western Interior Seaway 

inundated the study area (Figs. 2.4, 2.5; cf. Li and Komar 1992; Leckie 2003). Based on 

preliminary observations, there does not appear to be any strong correspondence between 

sandstone petrology and chronofacies. 

2.7 Conclusions 

The McMurray Formation (Athabasca Oil Sands, Canada) contains three different 

detrital-zircon signatures that reflect sediment input from the Canadian Shield, an 

Appalachian source in eastern North America, and the Cordilleran orogen. Lowermost 

deposits contain detrital zircons with U-Pb ages of ca. 1800–1900 and ca. 2600–2800 Ma 

and are interpreted to have been derived from the Canadian Shield. Most of the sediment 

in the McMurray Formation contains detrital zircons with U-Pb ages of ca. 300–600 and 

ca. 1000–1200 Ma, which are interpreted to have been originally derived from eastern 

North America. Uppermost samples in the McMurray Formation contain abundant zircon 

grains <250 Ma, interpreted to have been derived from the North American Cordillera. 

How and when the detrital zircons from eastern North America were transported and 

deposited in western Canada remains unresolved, with options including direct transport 

via a large-scale Early Cretaceous river system, and others that consider recycling of 

long-travelled sediment that was once deposited between Appalachia and northeastern 

Alberta. In either instance, the presence of abundant Appalachian grains in the Athabasca 
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Oil Sands highlights the importance of transcontinental sediment dispersal across this 

portion of northern North America. 
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Chapter Three: Detrital Zircon Geochronology of the McMurray Formation and 

Applications for Stratigraphic Analysis  

3.1 Introduction 

The Lower Cretaceous (Aptian) McMurray Formation composes the majority of 

the Athabasca Oil Sands of Alberta, Canada (e.g., Mossop and Flach 1983; Fig. 3.1). 

Bitumen within this sedimentary unit is contained within complexly interbedded fluvial, 

estuarine, and marginal marine deposits that accumulated in the distal portions of the 

Alberta foreland basin during the Cordilleran Orogeny (Leckie and Smith 1992; Ranger 

and Pemberton 1997). Despite intensive research over the last several decades, some 

aspects of the McMurray Formation remain poorly understood. For example, the 

provenance of the sediments that compose the formation has been variably interpreted. 

The proximity of the deposits to the Canadian Cordillera makes this orogenic belt an 

obvious possible source of sediment. However, heavy mineral analyses (Mellon 1956; 

Carrigy 1963) and recent paleogeographic reconstructions (Leckie and Seif El-Dein 

2009) suggested that the sediment was derived from the Canadian Shield, located to the 

east-northeast of the area (Fig. 3.1A). In contrast, paleogeographic maps commonly 

imply that the formation is the product of a sizable fluvial system that carried sediment 

from as far away as the southwestern United States (e.g., McGookey 1972; Mossop and 

Flach 1983; Lawton 1994; Miall et al. 2008).  

Regional stratigraphic correlations within the McMurray Formation are also 

problematic, owing to the complicated facies relationships and the numerous incised 

valley systems interpreted in the Athabasca region (e.g., Cant and Abrahamson 1996; 

Hein et al. 2006; Fustic et al. 2012). Paleovalleys generally trend north-northwest to 
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south-southeast, although there is considerable variation at a local (e.g., ~5 km) scale 

(Ranger and Pemberton 1997; Hein et al. 2006). The river systems in the region 

debouched into an Early Cretaceous epicontinental seaway that transgressed from north 

to south, creating a complicated interfingering of fluvial, estuarine, and marine deposits 

(Wightman and Pemberton 1997; Hein et al. 2006; Hubbard et al. 2011; Fustic et al. 

2012). The combination of multiple cut-and-fill episodes, complicated paleogeographic 

arrangements of depositional facies, and valley systems with multiple trends has 

produced highly complex stratigraphy within the McMurray Formation (e.g., Fustic et al. 

2012). Internal stratigraphic units have proven difficult to correlate and distinguish from 

one another, as lithology can be highly variable and challenging to predict (Hein et al. 

2006). The issue of stratigraphic correlation is a principal challenge for hydrocarbon 

recovery (e.g., Fustic et al. 2012; Su et al. 2014). 

Here, we use detrital zircon uranium-lead (U-Pb) geochronology to examine the 

sediment provenance of the McMurray Formation and to examine these ages within the 

context of the internal stratigraphy (i.e., various incised valley fills). Eighteen samples 

were collected from five cored wells in northeastern Alberta (Figs. 3.1, 3.2). Well 

1AB/06-34-084-07W4/00 (from Chapter 2) is also included in Figure 3.1 due to the fact 

that it possesses the detrital zircons, chemostratigraphic data, and measured section that 

are compared later in this chapter. Uranium-lead ages were calculated for 1760 individual 

zircon grains using laser ablation–multicollector–inductively coupled plasma–mass 

spectrometry (LA-MC-ICP-MS), which provide the basis for catchment reconstruction, 

and ultimately, sediment provenance. In addition, we combine these data with subsurface  
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correlations and chemostratigraphic data to examine the relationship between the 

different valley deposits. 

The detrital-zircon data suggests a large proportion of the sediment in the 

McMurray Formation was originally derived from the Appalachian region in eastern 

North America. This supports preliminary data suggesting an eastern North American 

provenance of the unit (Benyon et al. 2014; Blum and Pecha, in press). The relationship 

between detrital-zircon data and chemostratigraphic data is not particularly robust; 

however, values of K/Rb within the McMurray Formation appear to correspond to the 

relative proportion of <250 Ma detrital zircons. In most cases, detrital-zircon signatures 

within the different valley deposits are similar. This is likely a product of the 

cannibalization of sediment that took place in the Athabasca region as valleys incised into 

underlying deposits and redeposited this material in younger valley fills. 

3.2 Background Geology 

The McMurray Formation was deposited during the Early Cretaceous (Aptian) in 

the distal (eastern) portions of the Cordilleran foreland basin (Fig. 3.1), and consists of 

sandstones and mudstones deposited in fluvial, estuarine, and shallow marine 

environments (e.g., Flach and Mossop 1985; Leckie and Smith 1992; Wightman and 

Pemberton 1997; Hubbard et al. 2011). The formation lies atop a regional unconformity, 

referred to as the sub-Cretaceous unconformity, which separates the Lower Cretaceous 

clastic strata of this unit from underlying Paleozoic carbonates (Fig. 3.1D; Leckie and 

Smith 1992; Cant and Abrahamson 1996). It is overlain by marine mudstones and 

sandstones of the Clearwater Formation (Fig. 3.1D), which record the southward 
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transgression of the Western Interior Seaway during Albian time (Keith et al. 1988; 

Leckie and Smith 1992).  

The deposits of the McMurray Formation are the product of a fluvial system that 

flowed to the north-northwest and debouched into the Western Interior Seaway in 

present-day northeastern Alberta. This fluvial system occupied a north-northwest 

trending basin, referred to as the McMurray sub-basin, which was isolated from the 

foredeep of the Cordilleran foreland basin by a series of paleotopographic highs 

associated with differential erosion of underlying, westward dipping Paleozoic strata 

(Fig. 3.1E; Leckie and Smith 1992; Ranger 1994; Ranger and Pemberton 1997; 

Christopher 2003). Although the primary trend of the fluvial sandbodies associated with 

the McMurray Formation is well-established (e.g., Christopher 2003), the extra-regional 

extent of the paleodrainage basin and the ultimate source of sediment for these deposits is 

poorly understood. 

The McMurray Formation is generally characterized by a complicated stratigraphic 

arrangement of multiple incised valley systems and stratigraphic units. Multiple schemes 

have been developed to characterize these deposits (e.g., Cant and Abrahamson 1996; 

Ranger and Gingras 2003; Hein et al. 2006, Fustic et al. 2012); however, a full 

description of the history and usage of these models is beyond the scope of this study. 

Here we use a relatively common technique of referring to three primary stratigraphic 

units in the upper part of the formation as A, B, and C, with the lowermost deposits 

referred to as the Lower McMurray (Fig. 3.1D). Units A, B and C are informally 

designated, and refer to successive valley fills. Valley C (sometimes referred to as system 

C because it records little evidence of incision) is the oldest of the three valleys, followed 
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by incision and infill associated with Valley B (Fig. 3.1D; Alberta Energy and Utilities 

Board 2003; Fustic et al. 2012). Valley A is the youngest of the valley systems and 

mostly incised into the underlying B and C systems (Fig. 3.1D). These valley systems 

and associated deposits formed in response to relative sea-level changes associated with 

the Western Interior Seaway; although not directly correlated to strata in western Canada 

to this point, recent work has demonstrated significant global sea-level fluctuations 

during the Aptian (e.g., Hillgärtner et al. 2003; Gréselle and Pittet 2005; Maurer et al. 

2013; Bover-Arnal et al. 2014). Of note, not all of the McMurray Formation valley 

systems or deposits are present in all locations (e.g., Fig. 3.2B). Many of the individual 

valley system successions contain packages of stacked fluvial or estuarine channel 

deposits, and shoreline units, that are commonly subdivided into units such as A1 and 

A2, or B1 and B2 (e.g., Alberta Energy and Utilities Board 2003; Hein et al. 2006; Hein 

and Cotterill 2006). See Hein and Cotterill (2006) for further explanation. 

3.3 Methodology 

Eighteen sandstone samples were collected from five cored wells in the Long Lake, 

Kinosis, Cottonwood, and Leismer areas in the Athabasca Oil Sands (Fig. 3.2) in an 

effort to explore the provenance and stratigraphic aspects of the McMurray Formation. 

The study area is located in the northeastern portion of the province of Alberta, Canada 

(Figs. 3.1B, 3.1C; Township 77 to 86 and Range 6 to 10, using the Dominion Land 

Survey system of Canada). All samples are from the McMurray Formation except for 

sample KE4, which is from the Wabiskaw Member of the Clearwater Formation (Fig. 

3.2A) which overlies the McMurray Formation. 
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Samples of 2–5 kg were collected from fine- to medium-grained sandstone and 

processed using procedures outlined in Gehrels (2011). Approximately 90-100 zircons 

per sample were analyzed using laser ablation–multicollector–inductively coupled 

plasma–mass spectrometry (LA-MC-ICP-MS) at the Arizona LaserChron Center. The 

analyses involve ablation of zircon with an excimer laser using a spot diameter of 30 

microns. For each analysis, the errors in determining 206Pb/238U and 206Pb/204Pb result in a 

measurement error of ~1-2% (at 2-sigma level) in the 206Pb/238U age. The errors in 

measurement of 206Pb/207Pb and 206Pb/204Pb also result in ~1-2% (at 2-sigma level) 

uncertainty in age for grains that are >1.0 Ga, but are larger for younger grains due to low 

intensity of the 207Pb signal. The resulting interpreted ages are shown on Pb*/U concordia 

diagrams and relative age probability diagrams using the routines in Isoplot (Ludwig 

2008). The age probability diagrams show each age and its uncertainty (for measurement 

error only) as a normal distribution, and sum all ages from a sample into a single curve. 

(Details on samples and analytical procedures are in Appendix A). 

 Detrital-zircon signatures from the Kinosis Well 1 (1AB/06-34-084-07W4/00; see 

Benyon et al. 2014) were compared to existing chemostratigraphic data and a detailed 

measured section of core. Chemostratigraphy is predicated on using relative abundances 

of various elements to identify and correlate lithologic units within sedimentary 

successions (for details on the methodology, see Hildred et al. 2010). The core from the 

well was measured at centimeter scale and the deposits were divided into sedimentary 

facies based on lithologies, grain-size, sedimentary structures, ichnofacies, and other 

notable characteristics.  
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3.4 Detrital-Zircon Results  

The eighteen sandstone samples yielded a total of 1760 U-Pb ages (Fig. 3.3). 

Approximately 90–100 U-Pb ages were obtained per sample, which are displayed in both 

normalized and cumulative relative probability plots (Fig. 3.3; for all individual ages and 

details on the probability plots, see Appendix B). 

Three samples were collected from the McMurray Formation in the Cottonwood 

area (CW1, CW2, CW3; Figs. 3.2, 3.3). These samples all contain prominent populations 

of detrital zircons with ages of ca. 300-600 Ma, ca. 1000–1200 Ma, and ca. 1800–1850 

Ma (Fig. 3.3). Detrital zircons with ages <250 Ma and those with ages of ca. 1200–1800 

Ma are also present, but not numerous. Very minor populations of detrital zircons with 

ages between ca. 500 and ca. 700 Ma occur in some of the samples. Populations of  

ca. 1000–1200 Ma are generally widely distributed, although in sample CW2 there is a 

prominent peak at ~1175 Ma. 

Three samples from the McMurray Formation (KE1, KE2, KE3; Figs. 3.2, 3.3) 

and one sample from the Wabiskaw Member of the Clearwater Formation (KE4; Figs. 

3.2, 3.3) were collected in the Kinosis East area. These samples all contain prominent 

populations of detrital zircons with ages of ca. 300–600 Ma and ca. 1000–1200 Ma. 

Samples KE1, KE2, and KE3 all contain minor populations of detrital zircons with ages 

between ca. 1200–1800 Ma and ca. 1800–1850 Ma. Sample KE2 contains a moderate 

population of ca. 2600 Ma detrital zircons. In all of the samples, the populations with 

ages of ca. 1000–1200 Ma contain two distinguishable peaks, one at approximately 1050 

Ma and one at approximately 1175 Ma. Samples KE1 and KE3 contain prominent 

populations of detrital zircons with ages <250 Ma (Fig. 3.3), which are largely absent in  
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KE2 and completely absent in KE4. 

Four samples were collected from the McMurray Formation in the Leismer A area 

(LA1, LA2, LA3, LA4; Figs. 3.2, 3.3). Leismer A samples contain a few different trends 

than other wells. These samples lack zircons <250 Ma. LA1 has a small population of ca. 

300–500 Ma zircons, a moderate population of ca. 1000–2000 Ma zircons, and 

significant populations of ca. 1800–1900 Ma zircons and ca. 2600–2800 Ma zircons. 

However, the primary population is ca. 1800–1900 Ma, indicated by the prominent peak. 

LA2 and LA3 lack zircons <400 Ma, are dominated by ca. 300–650 Ma and ca. 1000–

1200 Ma zircons, and contain a lesser amount of grains ca. 1200–1850 Ma. LA4 contains 

a smaller number of ca. 300–500 Ma zircons and is dominated by ca. 1000–1200 Ma and 

ca. 1800–1900 Ma zircons. 

Four samples were collected from the McMurray Formation in the Leismer B area 

(LB1, LB2, LB3, LB4; Figs. 3.2, 3.3). Leismer B samples are similar to the Cottonwood 

and Kinosis East samples, and contain U-Pb ages <250 Ma (minor), ca. 300–600 Ma, ca. 

1000–1200 Ma, and a smaller population of zircons greater ca. 1200–1800 Ma. Within 

the <250 Ma age population, LB1 and LB3 both contain a prominent peak at 

approximately 155 Ma. LB2 lacks any zircons <250 Ma, and LB4 contains a significant 

amount of zircons with ages <250 Ma. All four samples contain zircons ca. 300–500 Ma 

and a minor amount of zircons ca. 500–700 Ma. Samples LB2 and LB3 contain 

prominent peaks at ca. 1030 Ma, ca. 1180 Ma, and ca. 1880 Ma. LB1 contains zircons 

with ages of ca. 1000–1200 Ma and a minor amount of zircons ca. 1800–1900 Ma. LB4 

contains a significant amount of zircons ca. 1000–1200 Ma and a minor number of 

zircons with ages of ca. 1800–1900 Ma.   
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Three samples were collected from the Long Lake area of the Athabasca Oil Sands 

(LL2, LL3, LL4; Figs. 3.2, 3.3). The sandstone samples from this well contain several 

prominent populations, similar to Cottonwood, Kinosis East, and Leismer B.  The 

samples contain age populations <250 Ma, ca. 300–600 Ma, ca. 1000–1200 Ma, and a 

lesser amount of zircons >1200 Ma. Within the <250 Ma age population, all three 

samples contain a distinct peak at ca. 167 Ma. All three samples also contain ca. 300–600 

Ma and ca. 1000–1300 Ma grains, with minor grains ca. 500–600 Ma and ca. 1200–1800 

Ma. LL2 contains a significant peak at ca. 1850 Ma. 

3.5 Interpretation of Detrital Zircon Ages 

3.5.1 Detrital Zircon Chronofacies 

To aid in interpretations and the presentation of the data, we grouped samples 

with similar age populations into three chronofacies (or detrital-zircon signatures), 

informally labeled “1”, “2”, and “3” (Fig. 3.3), which are based on the presence of 

dominant U-Pb age populations and Kolmogorov-Smirnov (K-S) statistics (Press et al. 

1986; see Appendix B). The use of Kolmogorov-Smirnov statistics is a way to assess the 

similarity of the distributions of grain ages. The test gives the probability that random 

chance alone might produce the observed difference in two distributions drawn from the 

same parent population (Press et al. 1986; Appendix A, B). A low probability on the test, 

such as P(KS) <5%, would indicate that the differences between the two distributions are 

significant. If P(KS)>>5% then the differences are just a factor of random chance 

(Soloviev et al. 2006). For complete results, see Appendix A and B. 

Chronofacies 1 is limited to sample LA1 and is characterized by significant 

populations of detrital zircons with U-Pb ages of ca. 1800–1900 Ma and ca. 2600–2800 
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Ma (Fig. 3.3). This chronofacies is unique to sample LA1 and easily distinguishable from 

the other samples (Fig. 3.3). 

Chronofacies 2 and 3 are very similar, the only difference being the relative 

proportion of grains with ages <250 Ma. Chronofacies 2 is characterized by detrital- 

zircon populations with U-Pb ages of ca. 300–600 Ma, ca. 1000–1200 Ma, and few or no 

detrital zircons <250 Ma. Samples CW1, CW3, KE2, KE4, LA2, LA3, LA4, LB2, LB3, 

LL3 and LL4 are all interpreted as chronofacies 2 (Fig. 3.3). This chronofacies does not 

contain significant populations of detrital zircons with ages <250 Ma or >1200 Ma. 

Chronofacies 3 includes samples CW2, KE1, KE3, LB1, LB4, and LL2 and is 

characterized by detrital-zircon populations with U-Pb ages of ca. 300–600 and ca. 1000–

1200 Ma, similar to chronofacies 2, but with a relatively larger number (>2 per sample) 

of ages <250 Ma (Fig. 3.3).  This chronofacies does not contain significant populations of 

detrital zircons with ages >1200 Ma. 

3.5.2 Detrital Zircon Provenance 

3.5.2.1 Populations 

Detrital zircons with ages of ca. 2600–2800 Ma are interpreted to have been 

derived from the Superior province of the Canadian Shield (Dickinson 2008) or the 

Proterozoic quartzites of the Athabasca Group in Alberta and Saskatchewan (Rainbird et 

al. 2002; Rayner et al. 2003). Detrital zircons with these ages may have been recycled 

several times prior to deposition during the Early Cretaceous. 

Detrital zircons with ages of ca. 1800–1900 Ma are interpreted to have been 

derived from the Trans-Hudson province of the Canadian Shield (Dickinson 2008) or 

recycled from the Proterozoic quartzites of the Athabasca Group in Alberta and 
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Saskatchewan (Rayner et al. 2003). In addition, the ca. 1800–1900 Ma zircons also may 

have been recycled from the Cordillera fold-thrust belt, as a significant amount of 

sedimentary strata in the fold-thrust belt contains ca. 1800–1900 Ma zircons (e.g., Leier 

and Gehrels 2011; Raines et al. 2013; Gehrels and Pecha 2014). 

Detrital zircons with ages of ca. 1200–1800 Ma are a minor component of the 

McMurray Formation zircon population, but where present, are interpreted to have been 

derived from the Mid-Continent granite-rhyolite province (ca. 1300–1500 Ma) and the 

Yavapai-Mazatzal terranes (ca. 1600–1800 Ma) (Dickinson 2008). As with previous 

populations, detrital zircons with these ages may have been recycled prior to deposition 

in the McMurray Formation. 

Detrital zircons with ages of ca. 1000–1200 Ma are interpreted to have been 

derived from the Grenville province of eastern North America (Fig. 3.1A). Zircons of ca. 

1000–1200 Ma (hereafter: “Grenville zircons”) are abundant across North America and 

present in many stratigraphic successions (Dickinson 2008). Grenville zircons within 

sandstones have often been recycled numerous times since their original crystallization 

(e.g., Dickinson and Gehrels 2008; Dickinson and Gehrels 2009; Rahl et al. 2003). 

During the Jurassic, a transcontinental paleoriver system with headwaters in the 

Appalachians was interpreted to disperse sand widely across southwest Laurentia 

(Dickinson and Gehrels 2009). Following this, the zircon grains were recycled into 

several depositional systems (e.g., Dickinson and Gehrels 2009; Lawton et al. 2010). 

Detrital zircons with ages of ca. 300–600 Ma are interpreted to be derived from 

the Appalachian region of eastern North America (Fig. 3.1A; e.g., Dickinson and Gehrels 

2009). The Appalachian region is dominated by igneous, zircon-bearing rocks with ages 
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of ca. 300–600 Ma (Fig. 3.1A; Becker et al. 2005; Dickinson and Gehrels 2009). 

Included with this categorization are the foreland basin strata of the Appalachians, which 

are dominated by ca. 300–600 Ma zircons (e.g., Park et al. 2010). The correlation 

between ca. 300–600 Ma zircons and the Appalachian region is consistent with 

interpretations of Dickinson and Gehrels (2009), who interpreted detrital zircons with 

these ages in Jurassic sandstones in the southwestern United States as being derived from 

the Appalachian orogen. Although detrital zircons with 300–600 Ma ages are present in 

the Canadian Arctic (e.g., Anfinson et al. 2012), we do not consider this to be a likely 

source because the sedimentary units in the Canadian Arctic contain other populations 

not present in Alberta. Additionally, paleocurrent data, valley mapping, and point bar 

migration evident in seismic data from the McMurray Formation indicate that the fluvial 

system was flowing to the north, not north-to-south (e.g., Leckie and Smith 1992; Ranger 

and Pemberton 1997; Christopher 2003; Hubbard et al. 2011; Fustic et al. 2012). 

Detrital zircons with U-Pb ages <250 Ma are interpreted to be derived from the 

Cordillera of western North America, as zircons of this age are common in this region 

(Fig. 3.1A; Ross et al. 2005; Dickinson and Gehrels 2009). 

3.5.2.2 Chronofacies 

Chronofacies 1 is interpreted to have been derived from the Trans-Hudson and 

Superior provinces of the Canadian Shield, including the quartzites of the Athabasca 

Group in northern Alberta and Saskatchewan (Fig. 3.1A). The ca. 1800–1900 Ma zircons 

of chronofacies 1 are likely originally derived from the Trans-Hudson province of the 

Canadian Shield. This interpretation is supported by petrographic studies, which suggest 

that the heavy mineral suite of the McMurray Formation is associated with the igneous-
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metamorphic terranes of the Canadian Shield and the Athabasca Group (Mellon 1956; 

Carrigy 1963; James and Oliver 1977; Nelson and Glaister 1978). However, many 

zircons with ca. 1800–1900 Ma ages were transported to the western coast of Canada 

during the Proterozoic and Paleozoic, and are present in strata of those ages (cf. Leier and 

Gehrels 2011; Raines et al. 2013). These units were eroded during the Cordilleran 

Orogeny and deposited in the foreland basin, and therefore may have been an additional 

source of detrital zircons of this (ca. 1800–1900 Ma) age. 

Chronofacies 2 is interpreted to originally have been derived from the Grenville 

and Appalachian provinces in the eastern regions of North America, where zircons of this 

age are abundant (Fig. 3.1A; Dickinson 2008; Park et al. 2010). This is consistent with 

interpretations of the same age populations in Jurassic eolianite strata in the Colorado 

Plateau of the southwestern United States (Dickinson and Gehrels 2009). Localized areas 

across North America have igneous rocks with ages of ca. 300–600 Ma and ca. 1000–

1200 Ma (e.g., Anfinson et al. 2012; Hadlari et al. 2012); however we do not consider 

these to be viable candidates for sediment source areas. This is based on the 

predominance of two populations (ca. 300–600 Ma and ca. 1000–1200 Ma) and the 

absence of other major populations. If detrital zircons were derived from geographically 

localized areas, the ca. 300–600 Ma and ca. 1000–1200 Ma zircon populations would be 

only two of many (due to drainage basin sampling effects). The dominance of ca. 300–

600 Ma and ca. 1000–1200 Ma zircons indicate these are the two primary populations in 

the source area. Thus, the Grenville and Appalachian provinces are the best candidates 

for original derivation. As with all detrital zircons, it is possible these grains were 

recycled (further discussion below). 
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Similar to chronofacies 2, the majority of detrital zircons in chronofacies 3 are 

interpreted to have been originally derived from the Grenville and Appalachian provinces 

in eastern North America (Figs. 3.1A); however, chronofacies 3 has greater relative 

numbers of detrital zircons from the Cordilleran region.  

3.6 Cross-Sections 

To compare mapped valley fills (cf. Fustic et al. 2012) to detrital-zircon signatures, 

two cross-sections were constructed in the Cottonwood-Kinosis and Leismer areas using 

gamma-ray well-logs (Fig. 3.2). It was thought that the detrital-zircon signatures from 

this study may aid in the difficult correlation of incised valley systems. The Cottonwood-

Kinosis cross-section (Fig. 3.4) is in the central portion of the study area and is 55.5 km 

in length, with well spacing between 1.9 and 10.0 km (Figs 3.2B, 3.4). The Leismer 

cross-section (Fig. 3.5) is in the southeast corner of the study area and is 18.3 km long, 

with well spacing between 0.8 km and 5.6 km (Figs. 3.2B, 3.5). Both cross-sections are 

oriented SW-NE, roughly perpendicular to the overall trend of the fluvial deposits. The 

orientation of the cross-sections was dependent on the ability to sample multiple valleys. 

Wells in the area that had been sampled for detrital zircons were intentionally included, 

in order to compare the signatures between wells and valley system deposits. 

Individual valley systems and sequences were interpreted using log 

characteristics, lithology and existing interpretations (Alberta Energy and Utilities Board 

2003; Hein et al. 2006; Fustic et al. 2012). Identification of these valleys is often 

contingent upon the preservation or removal of certain recognizable sequences or 

widespread shoreline packages (e.g., A1, A2, etc.). For example, if the lowest 

recognizable regional sequence, the B2 Sequence, is present in a particular well, the 
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underlying channel deposits are referred to as Valley C (Alberta Energy and Utilities 

Board 2003; Hein and Cotterill 2006). See Hein and Cotterill (2006) for further 

explanation. The bases of the valleys are often difficult to identify; for example, it is 

possible there is remnant Valley C deposits beneath Valleys A and B. When the base of 

the valley was not distinguishable, it was continued downward to the underlying 

Devonian strata (e.g., Fig. 3.5). 

3.7 Discussion and Analysis 

3.7.1 Detrital Zircon Provenance 

The majority of detrital zircons in the McMurray Formation have ages of ca. 300–

600 Ma and ca. 1000–1200 Ma, interpreted to have been derived from the Appalachian  

region of eastern North America. These results are consistent with other preliminary 

detrital-zircon data from elsewhere in the McMurray Formation (e.g., Benyon et al. 2014; 

Blum and Pecha, in press). 

It is unclear exactly how and when zircons from the Appalachian region of 

eastern North America made their way across the continent and into western Canada. 

This question is made more difficult by the fact that detrital zircons are commonly 

recycled multiple times (e.g., Lawton et al. 2010). However, Mesozoic paleogeographic 

reconstructions of western Canada provide some critical constraints that narrow the 

possible provenance history of the Appalachian and Grenville zircons. The zircons were 

not derived directly from western (e.g., Cordilleran) sources based partly on the fact that 

a series of linear paleohighs separated the proximal foreland basin from the McMurray 

sub-basin during the Early Cretaceous (e.g., Leckie and Smith 1992; Christopher 2003; 

Fig. 3.6). Moreover, detrital-zircon age populations in Lower Cretaceous strata near the  
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Cordilleran fold-thrust belt in Canada do not match those in the McMurray Formation (cf. 

Leier and Gehrels 2011; Raines et al. 2013). The zircons were also not derived from 

northern sources during the Early Cretaceous. Detrital zircons in the Canadian Arctic 

have some similar detrital-zircon age populations, but also many that are not found in the 

McMurray Formation (e.g., Anfinson et al. 2012). In addition, both the direction from 

which the Western Interior Seaway was transgressing, and the paleocurrent and seismic 

geomorphological data from Lower Cretaceous strata, indicate the paleoslope of the 

region was to the north, not north-to-south (e.g., Leckie and Smith 1992; Christopher 

2003; Hubbard et al. 2011; Fustic et al. 2012). 

Three hypotheses can explain how detrital zircons from the Appalachian region of 

eastern North America were transported to western Canada and deposited in the 

McMurray Formation (Fig. 3.6). These general models were formulated with the help of 

existing paleogeographic information and potential detrital-zircon source areas (Benyon 

et al. 2014). Hypothesis A involves direct westerly transport, via a major continental-

scale river system from the Appalachians, roughly contemporaneous with deposition 

during the Early Cretaceous (Fig. 3.6A). Hypothesis B involves transport to the 

southwestern United States prior to the early Cretaceous (e.g., Dickinson and Gehrels 

2009). After this deposition, subsequent recycling and northward transport occurred 

during the Early Cretaceous (Fig. 3.6B). Hypothesis C involves transport from the 

Appalachians to present-day western Canada prior to the Early Cretaceous, followed by 

subsequent local recycling during the Early Cretaceous (Fig. 3.6C). 

Concrete evidence to prove or refute these hypotheses is currently lacking; 

however there are some means by which they can begin to be tested. It is possible that 
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sediment was directly transported from east to west during the Early Cretaceous 

(Hypothesis A; Fig. 3.6A). During the Jurassic, transcontinental fluvial systems were 

proposed to have stretched across North America (Dickinson and Gehrels 2009), 

although no such system has been proven to exist during the Early Cretaceous. Between 

the source area in the east and the current location of the Athabasca Oil Sands, little 

Lower Cretaceous strata are preserved (Dyman et al. 1994), and where present, paleoflow 

data are largely inconclusive with respect to a hypothetical transcontinental river system 

(Witzke and Ludvigson 1994). Nonetheless, deposits of paleorivers >600 m across and 

>30–40 m deep have been recognized in the McMurray Formation (Mossop and Flach 

1983; Hubbard et al. 2011; Musial et al. 2012), which are of a scale that is presumably 

consistent with drainage of an immerse catchment (Blum et al. 2013; Blum and Pecha, in 

press).  

The southwestern United States contains a potential source of recycled 

Appalachian and Grenville zircons (Hypothesis B; Fig. 3.6B); however, the primary issue 

with this hypothesis is the presence of paleohighlands to the west and south of the 

Athabasca Oil Sands that existed during the time of deposition (Leckie and Smith 1992; 

Cant 1996; Ranger and Pemberton 1997; Christopher 2003.) If southerly-derived 

sediment was delivered into the McMurray sub-basin, the fluvial system would have had 

to transect these highs. It is plausible that this occurred via a conduit in southern 

Saskatchewan (Fig. 3.6B), although its presence has not been identified in tens of 

thousands of wellbores that targeted deep Jurassic and Paleozoic reservoirs of the 

Williston Basin. Future analysis might consider looking for this hypothetical fluvial 

system.  
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The McMurray Formation (and equivalent units) overlie an unconformity that 

juxtaposes Lower Cretaceous strata on older Jurassic and Paleozoic strata over much of 

western Canada (Fig. 3.1D), therefore it is possible that the eroded strata now absent 

beneath the Cretaceous strata once contained detrital zircons of Appalachian affinity that 

were then recycled into the McMurray Formation (Hypothesis C; Fig. 3.6C). This 

hypothesis is consistent with studies that suggest the paleodrainage area was limited to 

western Canada, and perhaps the northern United States (e.g., Christopher 2003; Leckie 

and Seif El-Dein 2009). Small outcrop exposures of sub-Cretaceous strata are present in 

limited locations in the subsurface of western Canada (Hayes et al. 1994). Currently, no 

detrital-zircon data are available from these units; however, these units could be tested for 

zircons of Appalachian affinity. If these units contain such zircons, this would strongly 

support, but not necessarily prove, Hypothesis C. 

3.7.1.1 Drainage Area Estimates 

The drainage area for fluvial sediments of the McMurray Formation can be 

estimated through numerous methods, providing additional insight into provenance, and 

the evolution of Lower Cretaceous paleogeography in North America. In consideration of 

Hypothesis C, it is possible to measure a minimum estimate of the Lower Cretaceous 

catchment area from the western Canada paleotopographic maps of Christopher (2003) 

and Leckie and Smith (1992) (Fig. 3.7A). A simple polygon constrained by 

paleotopographic highs, which were present outlining much of present day southern 

Saskatchewan, encompasses approximately 400,000 km2 (Fig. 3.7A). More recent 

paleogeographic reconstructions based on well data in western Canada suggest an Early  

 



Figure 3.7. Paleogeographic 
and depostional setting for the 
McMurray Formation. A) 
Aptian paleogeographic recon-
struction highlighting fluvial 
drainage networks across the 
Alberta Basin (modified from 
Leckie and Smith, 1992; Chris-
topher, 2003). Major river 
valleys (dashed lines) devel-
oped amongst a series of  high-
lands that were created during a 
long-lived depositional hiatus, 
which resulted in deposition of 
Cretaceous strata on top of 
Devonian units across much of 
northeastern Alberta. B)Isopach 
map of Mannville strata, brack-
eted by the underlying 
sub-Cretaceous unconformity 
and an overlying marine flood-
ing surface (modifed from 
Ranger and Pemberton, 1997). 
The isopach records a mould of 
the unconformity surface, thus 
providing a reconstruction of 
the paleotopography that both 
(i) controlled fluvial drainage 
and (ii) was likely modified by 
river erosion. Dashed lines 
indicate axes of interpreted  
drainage networks. Note the 
location of this map in Part A; 
paleotopographic breaks in the 
highlands on the unconformity 
surface likely controlled the 
input of Cordilleran-derived 
sediment from the west. This is 
reflected by the absence of 
Cordilleran (<250 Ma; 
highlighted grey) grains in the 
Leismer A well (sample LA1).   
C) 3-D Seismic reflection time-
slice showing the large-scale 
depositional elements of the 
meanderbelt present within the 
middle McMurray Formation at 
Kinosis (modified from 
Hubbard et al., 2011). Note the 
location of well 1AA/08-19-
084-06W4, which was sampled 
in this study.  Based on analysis 
of seismic data, Hubbard et al. 
(2011) interpreted that the 
meanderbelt trended 332˚ to the 
north-northwest. Note the 
location of this map in Part B.
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Cretaceous paleodrainage of ~200,000 km2 for the smaller channels in the lower part of 

the McMurray Formation (Leckie 2009). 

In a second method, paleodrainage area is estimated using the equation of 

Davidson and North (2009). This method relates bankfull channel depth (d) to drainage 

area (DA) [(d) = a(DA)b], where (a) and (b) are region specific variables dependent on 

climate, lithology, and hydrogeology. These variables correspond to a ‘regional curve’ 

derived from catchment surveys in trunk river systems in a variety of climatic settings 

and latitudes. Applying a chosen ‘regional curve’ to ancient fluvial deposits allows for an 

estimate of the drainage area based on paleoclimate and paleolatitude (Davidson and 

North 2009). Deepest bankfull channel depths of 8–14 m and 30–40 m were used as end- 

member estimates for the Lower and Middle/Upper McMurray Formation (Fig. 3.1D), 

respectively (e.g., Hein and Cotterill 2006; Hubbard et al. 2011; Musial et al. 2012). The 

Cretaceous is thought to have been warm and equable (Hay 2008); and climate 

reconstructions have placed the Western Interior Seaway into the mid-latitude warm and 

humid belt that transitioned at its northern end into the temperate zone (Hay and Floegel 

2012). Hence, the Pacific Maritime curve (representative of the US Pacific NW; a=0.66, 

b=0.39), assuming a warm temperate climate with likely seasonal variability, was chosen 

as the most comparable regional curve available (see Davidson and North (2009) for an 

in depth review). Considering these parameters, the drainage area is calculated to be 

33,000–137,000 km2 for the Lower McMurray and 970,000–2,000,000 km2 for the 

Middle/Upper McMurray. The estimates for drainage area, as deduced from the 

paleogeographic and paleotopographic reconstructions of the basin (~200,000–~400,000 
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km2), are more closely associated with the calculated values for Lower McMurray 

drainage area.  

An additional method for estimating drainage area utilizes a first-order 

relationship between contributing drainage area and channel size (Fig. 3.7C). Point bar 

thickness (and bankfull channel depth) can be scaled to drainage area (Blum et al. 2013). 

Applying the same bankfull channel depths as above, the logarithmic plot of Blum et al. 

(2013) results in estimates of a drainage area approximately 40,000–200,000 km2 for the 

Lower McMurray Formation and 2,000,000–3,000,000 km2 for the Middle/Upper 

McMurray Formation. For comparison, the Mississippi River basin is approximately 

3,225,000 km2 (Louque 1976). With application of methods that rely on channel 

dimensions to estimate drainage area, it is important to acknowledge the tidal influence 

on deposits of the McMurray Formation (e.g., Smith 1988; Hubbard et al. 2011; Musial et 

al. 2012); tidal influence affects the scales of the channels (Fig. 3.7C), and therefore 

complicates the estimates calculated using formulas intended for purely fluvial systems 

(e.g., Davidson and North 2009; Blum et al. 2013).   

3.7.2 Detrital-Zircon Population Characteristics 

The majority of the samples collected and analyzed are categorized as belonging 

to chronofacies 2 or 3. However, there is notable variation both between wells and within 

individual wells. The Leismer A well (LA1 through LA4), contains notable exceptions to 

the general trends present in the other wells (Fig. 3.3). The Leismer A well, located in the 

southeast of the study area (Fig. 3.1C), contains no zircons <250 Ma. The absence of a 

particular age population can be attributed to an effect of sampling; however, the absence 

of detrital zircons with ages <250 Ma in almost 400 grains is more consistent with the 
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hypothesis that these sandstones do not contain Cordillera-derived grains. The 

coincidence between the location of the Leismer A area and the absence of <250 Ma 

grains may provide some explanation (Fig. 3.7B). The Leismer A area is the most 

southeasterly located site examined. It is possible that much of the Cordillera-derived 

sediment was transported from northwest to southeast into the McMurray sub-basin by 

long-shore currents in the Western Interior Seaway (Leckie, personal commun.). Thus, it 

is possible that Cordilleran input failed to deliver this sediment south to the Leismer A 

area. However, it is likely that the sediment source area of the fluvial deposits in the 

Leismer A area simply had no input from the Cordillera due to other factors. For 

example, a tributary may have only supplied Cordilleran grains north of this sample 

location at this time (Fig. 3.7B). Currently, it is difficult to determine the reason for this 

unique detrital-zircon assemblage, although additional sampling and analysis in the 

region would likely shed more light on this issue. 

The Kinosis E well contains a relatively large amount of younger Cordilleran 

grains (<250 Ma) compared to other wells. Three of the four samples in this well contain 

zircons <250 Ma. This well is located in the northeast of the study area and is situated the 

furthest east of any well sampled. It is possible that the major southeast-northeast 

trending meanderbelt imaged seismically in this area (Fig. 3.7C; Hubbard et al. 2011) 

was intersected by an eastward-flowing tributary rich in Cordilleran detritus just south of 

Kinosis (Fig. 3.7B). 

Within the Leismer A well, LA1 is one of the most anomalous samples (Fig. 3.3), 

containing a large number of zircons (n=35) with ages of ca. 1800–1900 Ma. 

Stratigraphically, this sample is located at the base of the formation, and has been 
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interpreted to be part of the Lower McMurray. It is plausible that the base of the 

formation in this locality consists of a remnant, perhaps “terrace” deposit that was not 

eroded during Valley A incision (Fig. 3.5). This could explain the markedly unique 

detrital-zircon signature of sample LA1 (Fig. 3.3). It is possible that the Canadian Shield 

(Trans-Hudson province) was initially an important sediment source for the McMurray 

Formation before large-scale river systems developed. It is also possible that this is from 

another source with abundant ca. 1800–1900 Ma detrital zircons that were recycled into 

this valley system during the Early Cretaceous. The quartzites of the Athabasca Group 

contain grains of this age, and therefore could be another potential sediment source 

(Rainbird et al. 2002; Rayner et al. 2003). In addition, Jurassic strata in the foreland basin 

of Alberta contain a significant number of zircons with these ages (Raines et al. 2013), 

and it is also plausible that they may have been recycled during the Early Cretaceous. 

Additional techniques such as hafnium (Hf) isotope geochemistry of the detrital zircons 

may help resolve their origin (cf. Gehrels and Pecha 2014). 

The Kinosis E, Long Lake, and Leismer B wells have multiple zircons with ages 

between ca. 153–168 Ma (see also Appendix B). Correlating these grains to a specific 

batholith in the Cordilleran province is not possible using only ages; however the U-Pb 

ages narrow the possibilities for potential source areas. Of the batholiths in the Canadian 

Cordillera, the Nelson Batholith in southern British Columbia contains zircons with 

crystallization ages that overlap the ages of these detrital zircons (Ghosh 1995). Trace 

element analysis of (ca. 153–168 Ma) zircons of may provide a way to refine the exact 

provenance of these zircons (cf. Gehrels and Pecha 2014). 
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3.7.3 Chronofacies and Incised Valley Systems 

The McMurray Formation was deposited in the distal-most portion of the 

Cordilleran foreland basin in a region dominated by relatively low-accommodation (e.g., 

Cant and Abrahamson 1996). Regarding detrital-zircon age populations, such a low-

accommodation setting should contain relatively homogenized sediment because this 

system would tend to favour sediment cannibalization during the incision and infilling of 

the multiple valley systems (e.g., Fig. 3.1D). In this scenario, older sediment and detrital 

zircons would be eroded and redeposited during subsequent incisional and infilling 

events associated with the formation of the valley systems in the area. Although it had 

been assumed that present greenhouse conditions dominated the Early Cretaceous, recent 

work from around the world has demonstrated major Aptian glacio-eustatic sea-level 

fluctuations (e.g., Hillgärtner et al. 2003; Gréselle and Pittet 2005; Maurer et al. 2013; 

Bover-Arnal et al. 2014). The widespread presence of incised valley systems in coeval 

strata from across the Alberta basin is consistent with this interpretation (e.g. Bluesky 

Formation (Terzuoli and Walker 1997; Hubbard et al. 2002); Dina and Cummings 

members of the Mannville Group (Bauer et al. 2009); and Basal Quartz (Ardies et al. 

2002; Zaitlin et al. 2002)).   

Consistent with this hypothesis, the detrital-zircon age populations within and 

between individual wells generally do not contain specific trends or predictable 

variations. The same chronofacies is present in deposits of different valley systems and 

across unconformities (Figs. 3.4, 3.5). For example, in the Leismer B well (Fig. 3.5), 

chronofacies 3 occurs both in Valley C at the base of the McMurray Formation and at the 

very top of the McMurray Formation. Additionally, in the Cottonwood well (Fig. 3.4), 
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both chronofacies 2 and 3 are observed in the same incised valley. In the Leismer A well, 

the most unique detrital-zircon signature (chronofacies 1) is present in the most basal 

portion of the well. It is possible that the incision of Valley A reworked the underlying 

sediment, changing the detrital zircon abundance at the base of the valley. 

3.7.4 Detrital Zircons and Chemostratigraphy 

The Kinosis Well 1 (1AB/06-34-084-07W4/00) includes detrital-zircon data, 

chemostratigraphic data, and logged core. Here, we compare the three datasets (Fig. 3.8). 

Overall, the chemostratigraphic packages 2, 3 and 4 correlate to the changes in the 

detrital-zircon signatures (samples 4, 7 and 9 respectively). Each chemostratigraphic 

package has a corresponding detrital-zircon signature and chronofacies (Fig. 3.8). 

Chemostratigraphic package 1 differs, however, as it contains two detrital-zircon samples  

with two different distributions. The detrital-zircon data from sample 8, from the bottom 

of package 1 (unit 1.1), differs from sample 2, collected in the same chemostratigraphic 

package (albeit a slightly different unit). Moreover, sample 2 is similar to sample 4, 

which is associated with package 2. Therefore, at first glance, the divisions based on 

chemostratigraphic data are different than those that might be predicted using the detrital-

zircon data. 

The K/Rb elemental ratio appears to correlate with the abundance of <250 Ma 

detrital zircons (Fig. 3.8). Samples 8 and 9 contain large numbers of <250 Ma grains 

derived from the Cordillera; the same lithologic unit depths are characterized by a  

relatively high K/Rb elemental ratio. A high K/Rb elemental ratio usually reflects the 

relative abundance of potassium feldspar and is an indicator of proximity to the sediment 

source area (Chemostrat, personal commun.). Thus, it is logical that a relatively high 
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K/Rb elemental ratio correlates to a larger number of young detrital zircons derived from 

the relatively proximal Cordillera. Additionally, a compositionally less mature sandstone 

derived from more proximal locations would presumably contain more potassium 

feldspar (e.g., Dickinson and Suczek 1979). The Na/K elemental ratio is also high at 

these sample depths, likely indicating the relative abundance of plagioclase feldspar 

relative to potassium feldspar abundance.  Shaded in pink, the K/Rb - Na/K profile 

combination is similar at the depths samples 8 and 9 were taken, showing the separation 

produced by low K/Rb values and high Na/K values. Note that the exact depths samples 8 

and 9 were taken actually show a relatively high K/Rb ratio compared to the rest of the 

pink shaded area. Furthermore, depths shaded in purple, highlighting the separation 

produced by high K/Rb values and low Na/K values, correspond to detrital-zircon 

signatures characterized by more Appalachian and Grenville age zircons. 

There is an increase in garnet abundance upwards within the McMurray 

Formation (Chemostrat, personal commun.), which implies a change in provenance 

during time of deposition. The GZi (garnet:zircon) index is a useful provenance indicator 

(Morton and Hallsworth 1994). GZi values are low in Package 1, whereas values in 

Package 2 and 3 are high, suggesting the provenance change broadly coincides with the 

Package 1-2 boundary. However, this does not match the change in detrital-zircon 

signatures observed in well 6-34 (Fig. 3.8). Similar to the chemostratigraphic packages, 

these divisions based on GZi data are different than those suggested by the detrital-zircon 

data. 
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3.8 Conclusions 

The McMurray Formation in Alberta, Canada contains the majority of bitumen in 

the economically and politically significant Athabasca Oil Sands. Despite many studies, 

several first-order questions about the formation and its depositional history remain. One 

such example is, “where did the sediment derive from?” This has implications for Lower 

Cretaceous paleogeographic reconstructions, which help in delineation of principal 

sedimentary fairways in northeastern Alberta and beyond. Historically, correlation of the 

stratigraphic units has been difficult due to the complex and dynamic fluvial to marginal 

marine depositional settings and resultant facies trends. 

 In this study, detrital zircon geochronology is used in order to gain insight into the 

sediment provenance, regional paleogeographic setting, and internal stratigraphy of the 

McMurray Formation. The formation is characterized by detrital zircon populations with 

U-Pb ages interpreted to have been derived from varied sources: (1) the western North 

American Cordillera, U-Pb ages <250 Ma; (2) the Appalachians in eastern North 

America, ca. 300–600 and ca. 1000–1300 Ma; and (3) the Canadian Shield, ca. 1800–

1900 Ma and ca. 2600–2800 Ma. 

 Generally, all of the detrital zircon age populations are widely distributed within a 

series of previously defined incised valley systems that characterize McMurray 

Formation strata in northeastern Alberta. This indicates homogenization of the sediment 

within the fluvial meanderbelt system as a result of extensive incision, reworking and 

deposition. However, spatial variation in zircons of Cordilleran origin indicate that 

distinct channel systems existed during the Lower Cretaceous, which sourced different 

parts of the Western Interior and coalesced in the McMurray sub-basin. Additionally, 
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from a temporal perspective, the data indicate a significant change in river catchment 

through evolution of the McMurray Formation. Stratigraphically constrained channel 

dimensions increase markedly in size from the base to the middle-upper portions of the 

formation.  Along with this shift in channel size, the detrital zircon population is more 

diverse upwards, supporting an interpretation that river catchment increased through time 

from something near the scale of modern day western Canada to a more continental-scale  

system. 
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Chapter Four: Conclusions  

The McMurray Formation is the principal bitumen reservoir of the Athabasca Oil 

Sands, and although numerous studies have focused on its sedimentary and stratigraphic 

characterization, this study was the first of its kind to explore the detrital zircon 

sedimentary provenance of these deposits. Two existing provenance models were tested, 

and while the results leant possible support to both, a new and surprisingly distal source 

was introduced.      

A total of twenty-seven samples from eight wells were analyzed for uranium-lead 

(U-Pb) detrital zircon geochronology (Fig. 4.1). These samples were processed using 

procedures outlined in Gehrels (2011), mounted, and analyzed using laser ablation–

multicollector–inductively coupled plasma–mass spectrometry (LA-MC-ICP-MS). The 

resulting data were analyzed and grouped into chronofacies, revealing two sets of three 

distinct signatures associated with three distinct ‘blends’ of source areas (Fig. 4.1). 

Comparing these new detrital-zircon signatures to core analysis, chemostratigraphy, and 

incised valley systems has revealed some potential links and several new questions. 

 The most prevalent detrital zircon ages found in all samples were <250 Ma, ca. 

300–600 Ma, ca. 1000–1200 Ma, ca. 1800–1900 Ma, and ca. 2600–2800 Ma (Fig. 4.1). 

These populations are associated with the Cordillera, the Appalachians, the Grenville 

province, the Trans-Hudson province of the Canadian Shield, and the Superior province 

of the Canadian Shield respectively. Vertical stratigraphic variability within the 

McMurray Formation indicates that the relative contribution from these sediment source 

areas may have changed throughout deposition.  
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Figure 4.1. Sample results from all 27 detrital-zircon samples. A) Detrital-zircon normalized probability 
plots from the 27 samples; n is number of analyses. Highlighted areas depict primary age populations. Red 
represents chronofacies i, and is characterized by 1.8–1.9 Ga and 2.6–2.8 Ga grains.  Blue represents chrono-
facies ii, and is characterized by zircons with U-Pb ages of ca. 300–600 Ma, and ca. 1000–1200 Ma. Dark 
green represents chronofacies iii and is characterized by abundant grains less than 250 Ma. Pink represents 
chronofacies 1, and is characterized by ca. 1800–1900 Ma and ca. 2600–2800 Ma grains.  Purple represents 
chronofacies 2, and is characterized by zircons with U-Pb ages of ca. 300–600 Ma, ca. 1000–1200 Ma, and 
few or no detrital zircons with ages <250 Ma. Light green represents chronofacies 3 and is characterized by 
ca. 300–600 Ma and ca. 1000–1200 Ma grains. This chronofacies is similar to chronofacies 2, but with a 
relatively larger number (>2 per sample) of ages less than 250 Ma.  B) Cumulative probability plot. As in 
Part A, red represents chronofacies i, blue represents chronofacies ii, dark green represents chronofacies iii, 
pink represents chronofacies 1, purple represents chronofacies 2, and light green represents chronofacies 3.  
See text for discussion; for complete results, see Appendix A and B.
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How and when sediment from eastern North America was transported and 

deposited in western Canada remains speculative, with options including: A) transport 

from eastern North America via westward-flowing rivers during the Early Cretaceous, 

contemporaneous with deposition; B) transport from eastern North America to 

southwestern North America prior to the Cretaceous, deposition, and subsequent 

recycling and transport northward into western Canada during the Early Cretaceous; and 

C) transport from eastern North America to northwestern North America (i.e., present-

day western Canada) prior to the Cretaceous, deposition, and local recycling during the 

Early Cretaceous.  

4.1 Future Work  

The results of this study have raised multiple questions that will require additional 

investigation. Detrital zircon U-Pb ages alone have some limitations due to sediment 

recycling, source ambiguity, or even the lack of variance of U-Pb ages in source terranes 

(e.g., Stockli 2013). Additional constraints can be attained by combining U-Pb and (U-

Th)/He dating on the zircons used in this study in order to refine provenance histories. 

The (U-Th)/He method would capture information about the exhumation history of the 

source area (e.g. Rahl et al. 2003). Using this, and known timings of rock uplift in 

regions, we can narrow down the possible sediment source areas. Hence, the ambiguity of 

candidate source areas can be reduced by applying multiple radioisotopic systems. 

Detrital zircon hafnium (Hf) isotopic analysis can also be used on the detrital 

zircons from this study and could constrain the crustal provenance (e.g., Kinney and 

Maas 2003). The advantage of using Hf model ages over U-Pb ages for such a study is 

that while U-Pb dating can identify the igneous crystallization age of a segment of crust, 
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Hf isotopes can distinguish juvenile mantle-derived crust of a given age from 

contemporary crust derived by remelting of older crust (Kinney and Maas 2003). In other 

words, unique Hf isotopes could potentially narrow down where in the Appalachians 

these zircons were originally derived.  

Analyzing detrital zircons from the small exposures of sub-Cretaceous strata that 

are present in limited locations in the subsurface of western Canada would help to 

determine if Appalachian zircons were transported to Western Canada prior to the Early 

Cretaceous. It is possible that Permian–Jurassic sandstones host detrital zircons of 

Appalachian affinity. If so, it would strongly support, but not necessarily prove, the 

hypothesis that sediments from eastern North America were transported to western 

Canada during Permian–Jurassic time and subsequently recycled into the McMurray 

Formation during the Early Cretaceous. 

Ambiguities may be also be further constrained by collecting additional samples at 

a larger scale for detrital zircon analysis. This would either lend more support to the 

homogenization and cannibalization of sediment within valleys, or create a more robust 

provenance framework.  

The results presented in this thesis provide important new insights into the 

sedimentary provenance of the McMurray Formation of Alberta. From the work in this 

thesis, a series of testable hypotheses to account for eastern North American-derived 

sediment have been formulated. 
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APPENDIX A
U-Pb geochronologic analyses of detrital zircon (Nu HR ICPMS)

Zircon crystals are extracted from samples by traditional methods of crushing and grind-
ing, followed by separation with a Wilfley table, heavy liquids, and a Frantz magnetic 
separator.  Samples are processed such that all zircons are retained in the final heavy 
mineral fraction.  A large split of these grains (generally thousands of grains) is incorpo-
rated into a 1” epoxy mount together with fragments of our Sri Lanka standard zircon.  
The mounts are sanded down to a depth of ~20 microns, polished, imaged, and cleaned 
prior to isotopic analysis.

U-Pb geochronology of zircons is conducted by laser ablation multicollector inductively 
coupled plasma mass spectrometry (LA-MC-ICPMS) at the Arizona LaserChron Center 
(Gehrels et al., 2006, 2008).  The analyses involve ablation of zircon with a Photon 
Machines Analyte G2 excimer laser (or, prior to May 2011, a New Wave UP193HE 
Excimer laser) using a spot diameter of 30 microns.  The ablated material is carried in 
helium into the plasma source of a Nu HR ICPMS, which is equipped with a flight tube 
of sufficient width that U, Th, and Pb isotopes are measured simultaneously.  All mea-
surements are made in static mode, using Faraday detectors with 3x1011 ohm resistors 
for 238U, 232Th, 208Pb-206Pb, and discrete dynode ion counters for 204Pb and 202Hg.  
Ion yields are ~0.8 mv per ppm.  Each analysis consists of one 15-second integration on 
peaks with the laser off (for backgrounds), 15 one-second integrations with the laser 
firing, and a 30 second delay to purge the previous sample and prepare for the next 
analysis.  The ablation pit is ~15 microns in depth. 

For each analysis, the errors in determining 206Pb/238U and 206Pb/204Pb result in a 
measurement error of ~1-2% (at 2-sigma level) in the 206Pb/238U age.  The errors in 
measurement of 206Pb/207Pb and 206Pb/204Pb also result in ~1-2% (at 2-sigma level) 
uncertainty in age for grains that are >1.0 Ga, but are substantially larger for younger 
grains due to low intensity of the 207Pb signal.  For most analyses, the cross-over in 
precision of 206Pb/238U and 206Pb/207Pb ages occurs at ~1.0 Ga. 

204Hg interference with 204Pb is accounted for measurement of 202Hg during laser 
ablation and subtraction of 204Hg according to the natural 202Hg/204Hg of 4.35.  This 
Hg is correction is not significant for most analyses because our Hg backgrounds are low 
(generally ~150 cps at mass 204). 

Common Pb correction is accomplished by using the Hg-corrected 204Pb and assuming 
an initial Pb composition from Stacey and Kramers (1975).  Uncertainties of 1.5 for 
206Pb/204Pb and 0.3 for 207Pb/204Pb are applied to these compositional values based 
on the variation in Pb isotopic composition in modern crystal rocks. 
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Inter-element fractionation of Pb/U is generally ~5%, whereas apparent fractionation of 
Pb isotopes is generally <0.2%.  In-run analysis of fragments of a large zircon crystal 
(generally every fifth measurement) with known age of 563.5 ± 3.2 Ma (2-sigma error) 
is used to correct for this fractionation.  The uncertainty resulting from the calibration 
correction is generally 1-2% (2-sigma) for both 206Pb/207Pb and 206Pb/238U ages. 

Concentrations of U and Th are calibrated relative to our Sri Lanka zircon, which 
contains ~518 ppm of U and 68 ppm Th.

The resulting interpreted ages are shown on Pb*/U concordia diagrams and relative 
age-probability diagrams using the routines in Isoplot (Ludwig, 2008).  The age-
probability diagrams show each age and its uncertainty (for measurement error only) as a 
normal distribution, and sum all ages from a sample into a single curve.   
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

BENYON 356-92 774 32577 1.9 20.0735 3.3 0.1864 3.5 0.0271 1.2 0.34 172.6 2.0 173.6 5.6 186.4 76.5 172.6 2.0 NA
BENYON 356-76 378 20556 3.2 20.4959 5.5 0.2429 5.7 0.0361 1.4 0.25 228.7 3.2 220.8 11.2 137.8 128.8 228.7 3.2 NA
BENYON 356-36 193 15394 2.7 21.0886 10.6 0.2378 10.7 0.0364 1.7 0.16 230.3 3.9 216.6 20.9 70.4 252.5 230.3 3.9 NA
BENYON 356 2 280 23115 1.9 20.1039 7.1 0.2536 7.2 0.0370 0.9 0.12 234.1 2.1 229.5 14.8 182.9 166.5 234.1 2.1 NA
BENYON 356 21 174 20877 1.8 19.8673 8.0 0.2686 8.8 0.0387 3.8 0.43 244.8 9.2 241.6 19.0 210.4 184.7 244.8 9.2 NA
BENYON 356-45 213 134278 2.3 19.6226 11.0 0.3014 11.3 0.0429 2.4 0.21 270.8 6.3 267.5 26.5 239.1 254.4 270.8 6.3 NA
BENYON 356-95 928 61719 2.0 19.4924 1.5 0.3094 1.8 0.0437 1.1 0.60 276.0 2.9 273.8 4.4 254.4 33.7 276.0 2.9 NA
BENYON 356-40 671 94355 3.3 19.2901 1.9 0.3349 2.3 0.0469 1.3 0.57 295.2 3.8 293.3 5.8 278.4 43.1 295.2 3.8 NA
BENYON 356-64 78 11303 1.3 18.4519 10.4 0.5182 11.2 0.0694 4.0 0.36 432.3 16.9 424.0 38.9 379.1 235.5 432.3 16.9 114.0
BENYON 356-102 205 34172 1.6 17.8086 3.9 0.5614 4.2 0.0725 1.3 0.32 451.2 5.8 452.4 15.2 458.4 87.2 451.2 5.8 98.4
BENYON 356 19 90 14452 1.9 17.8886 6.6 0.6542 7.0 0.0849 2.4 0.35 525.2 12.3 511.1 28.1 448.4 145.8 525.2 12.3 117.1
BENYON 356-74 103 15398 3.2 17.9372 5.5 0.6598 5.8 0.0858 1.9 0.33 530.8 9.8 514.5 23.5 442.4 122.1 530.8 9.8 120.0
BENYON 356-56 185 87366 5.3 15.0068 3.1 1.1161 4.6 0.1215 3.3 0.73 739.0 23.3 761.1 24.4 826.4 64.9 739.0 23.3 89.4
BENYON 356-34 401 111235 1.7 15.2784 0.7 1.1632 1.2 0.1289 1.0 0.80 781.5 7.0 783.4 6.5 788.9 14.9 781.5 7.0 99.1
BENYON 356-103 96 55821 2.7 13.8104 3.1 1.7410 3.5 0.1744 1.6 0.45 1036.2 15.3 1023.8 22.7 997.4 63.8 997.4 63.8 103.9
BENYON 356-82 123 52260 1.3 13.7212 3.7 1.3386 8.6 0.1332 7.7 0.90 806.2 58.7 862.6 49.8 1010.6 74.4 1010.6 74.4 79.8
BENYON 356 1 117 55636 2.4 13.5813 1.7 1.7634 2.0 0.1737 0.9 0.48 1032.5 9.0 1032.1 12.8 1031.3 35.2 1031.3 35.2 100.1
BENYON 356 15 115 40800 2.8 13.5120 1.6 1.7734 2.2 0.1738 1.5 0.68 1033.0 14.1 1035.8 14.1 1041.7 32.1 1041.7 32.1 99.2
BENYON 356 3 118 28005 3.2 13.4835 1.6 1.7913 2.1 0.1752 1.3 0.63 1040.6 12.5 1042.3 13.5 1046.0 32.4 1046.0 32.4 99.5
BENYON 356 13 442 140674 3.2 13.4705 0.3 1.8389 1.0 0.1797 0.9 0.94 1065.1 9.0 1059.5 6.4 1047.9 6.6 1047.9 6.6 101.6
BENYON 356-52 413 156812 1.1 13.4590 0.3 1.8303 1.1 0.1787 1.0 0.95 1059.6 9.9 1056.4 7.0 1049.6 7.0 1049.6 7.0 101.0
BENYON 356-53 429 155724 3.0 13.4119 0.5 1.8419 1.6 0.1792 1.5 0.94 1062.4 15.2 1060.5 10.8 1056.7 10.9 1056.7 10.9 100.5
BENYON 356-61 505 136984 4.3 13.3865 0.4 1.8248 2.7 0.1772 2.6 0.99 1051.5 25.4 1054.4 17.4 1060.5 8.8 1060.5 8.8 99.1
BENYON 356-42 165 115750 1.3 13.2787 2.2 1.9500 3.2 0.1878 2.4 0.74 1109.4 24.2 1098.5 21.6 1076.8 43.7 1076.8 43.7 103.0
BENYON 356-66 456 172380 15.9 12.9864 0.6 2.0992 1.4 0.1977 1.2 0.89 1163.0 13.0 1148.5 9.5 1121.3 12.4 1121.3 12.4 103.7
BENYON 356-41 566 283165 2.5 12.5945 0.3 2.2180 1.6 0.2026 1.6 0.98 1189.3 17.4 1186.7 11.5 1182.1 6.9 1182.1 6.9 100.6
BENYON 356-49 183 99338 2.7 12.4270 1.4 2.2913 2.0 0.2065 1.4 0.72 1210.2 15.9 1209.6 14.2 1208.5 27.5 1208.5 27.5 100.1
BENYON 356-59 69 36242 2.1 12.3149 2.4 2.4321 2.9 0.2172 1.7 0.58 1267.2 19.7 1252.1 21.1 1226.3 46.7 1226.3 46.7 103.3
BENYON 356-58 341 158630 2.7 11.7949 0.5 2.6586 1.9 0.2274 1.8 0.96 1321.0 22.0 1317.0 14.1 1310.5 10.1 1310.5 10.1 100.8
BENYON 356-37 302 140646 5.5 11.4367 0.6 2.4761 2.7 0.2054 2.6 0.97 1204.2 29.0 1265.1 19.7 1370.2 12.5 1370.2 12.5 87.9
BENYON 356-90 177 59575 2.8 9.8992 0.8 4.0785 1.1 0.2928 0.8 0.68 1655.6 11.2 1650.0 9.1 1642.9 15.1 1642.9 15.1 100.8
BENYON 356-63 194 145788 1.6 9.8971 0.6 4.2554 5.0 0.3055 5.0 0.99 1718.3 74.8 1684.8 41.1 1643.3 11.1 1643.3 11.1 104.6
BENYON 356-48 421 406388 1.8 9.8434 0.2 4.0682 1.1 0.2904 1.1 0.99 1643.7 15.6 1648.0 8.9 1653.4 3.5 1653.4 3.5 99.4
BENYON 356-29 187 117404 4.4 9.4161 0.6 4.6242 1.2 0.3158 1.1 0.88 1769.2 16.8 1753.6 10.3 1735.2 11.0 1735.2 11.0 102.0
BENYON 356-62 107 56304 2.5 9.3851 0.9 4.7050 3.0 0.3203 2.8 0.95 1791.0 44.0 1768.1 24.9 1741.2 17.2 1741.2 17.2 102.9
BENYON 356-44 69 35572 2.4 9.1800 1.0 4.8167 1.4 0.3207 1.0 0.68 1793.1 14.9 1787.8 11.8 1781.6 18.7 1781.6 18.7 100.6
BENYON 356-33 314 352705 3.3 9.1495 0.3 4.7668 0.8 0.3163 0.8 0.95 1771.7 11.9 1779.1 6.8 1787.7 4.8 1787.7 4.8 99.1
BENYON 356-50 196 89127 1.7 9.1262 0.6 4.9797 2.4 0.3296 2.3 0.97 1836.4 36.5 1815.9 19.9 1792.3 10.1 1792.3 10.1 102.5
BENYON 356-86 445 440931 19.0 9.1211 0.3 4.9640 1.3 0.3284 1.3 0.98 1830.5 21.0 1813.2 11.3 1793.4 4.6 1793.4 4.6 102.1
BENYON 356-32 202 160344 2.4 9.0289 0.7 4.8505 0.9 0.3176 0.6 0.65 1778.2 8.8 1793.7 7.3 1811.8 12.0 1811.8 12.0 98.1
BENYON 356-35 240 60831 2.2 9.0286 0.3 4.9165 0.8 0.3219 0.8 0.94 1799.2 11.8 1805.1 6.8 1811.9 5.0 1811.9 5.0 99.3
BENYON 356 12 280 144631 2.1 8.9610 0.4 4.8281 1.4 0.3138 1.3 0.95 1759.3 20.4 1789.8 11.8 1825.5 8.1 1825.5 8.1 96.4
BENYON 356-43 45 23045 1.1 8.9520 2.0 5.2660 2.3 0.3419 1.1 0.50 1895.8 18.7 1863.4 19.5 1827.4 35.9 1827.4 35.9 103.7
BENYON 356-84 308 94203 3.4 8.9425 0.3 4.5040 4.6 0.2921 4.6 1.00 1652.1 66.9 1731.7 38.2 1829.3 5.6 1829.3 5.6 90.3
BENYON 356-69 123 157535 1.1 8.9349 0.8 5.0065 2.1 0.3244 1.9 0.92 1811.3 30.1 1820.4 17.6 1830.8 15.1 1830.8 15.1 98.9
BENYON 356 14 91 40749 1.0 8.8440 1.1 5.2117 1.3 0.3343 0.7 0.56 1859.2 11.9 1854.5 11.2 1849.3 19.7 1849.3 19.7 100.5
BENYON 356 20 83 46199 1.4 8.8400 1.0 5.2275 1.2 0.3352 0.7 0.57 1863.3 11.1 1857.1 10.3 1850.1 18.0 1850.1 18.0 100.7
BENYON 356-97 117 95421 0.6 8.8344 0.5 5.3926 1.0 0.3455 0.9 0.88 1913.2 14.3 1883.7 8.4 1851.3 8.4 1851.3 8.4 103.3
BENYON 356-30 279 114331 2.8 8.8251 0.2 5.1260 0.9 0.3281 0.9 0.97 1829.1 14.1 1840.4 7.8 1853.2 4.2 1853.2 4.2 98.7
BENYON 356-38 116 23290 1.0 8.8250 1.5 5.1236 2.5 0.3279 2.0 0.79 1828.4 31.4 1840.0 21.3 1853.2 28.0 1853.2 28.0 98.7
BENYON 356 7 291 313355 1.1 8.8210 0.3 5.4420 1.1 0.3482 1.1 0.97 1925.8 17.7 1891.5 9.5 1854.0 5.1 1854.0 5.1 103.9
BENYON 356 16 201 209630 1.4 8.7892 0.4 5.3687 1.6 0.3422 1.6 0.97 1897.4 25.6 1879.9 13.7 1860.6 7.1 1860.6 7.1 102.0
BENYON 356 24 168 153878 0.9 8.7504 0.4 5.4039 1.4 0.3430 1.4 0.96 1900.8 22.4 1885.5 12.2 1868.6 7.2 1868.6 7.2 101.7
BENYON 356 23 199 202015 2.7 8.7035 0.5 5.4525 1.5 0.3442 1.4 0.95 1906.8 23.4 1893.2 12.8 1878.3 8.6 1878.3 8.6 101.5
BENYON 356 22 199 107576 1.5 8.6788 0.5 5.6197 1.3 0.3537 1.2 0.93 1952.4 21.0 1919.1 11.5 1883.4 8.5 1883.4 8.5 103.7
BENYON 356-83 217 127337 1.2 8.5965 0.4 5.7239 3.2 0.3569 3.2 0.99 1967.3 53.5 1935.0 27.5 1900.5 6.8 1900.5 6.8 103.5
BENYON 356-31 69 80619 1.3 8.5339 1.0 5.4962 1.2 0.3402 0.8 0.62 1887.5 12.5 1900.0 10.6 1913.6 17.3 1913.6 17.3 98.6
BENYON 356-68 299 246963 19.2 8.5267 0.3 5.5258 2.6 0.3417 2.6 1.00 1894.9 42.7 1904.6 22.5 1915.1 4.6 1915.1 4.6 98.9
BENYON 356-75 382 272441 3.0 8.4463 0.3 5.6641 1.1 0.3470 1.0 0.97 1920.1 16.9 1925.9 9.1 1932.1 4.6 1932.1 4.6 99.4
BENYON 356-104 169 338609 1.9 8.4372 0.4 5.6973 1.5 0.3486 1.4 0.96 1928.0 23.9 1931.0 13.0 1934.1 7.8 1934.1 7.8 99.7
BENYON 356-57 25 14798 0.4 8.4052 2.2 5.8849 2.8 0.3587 1.7 0.62 1976.2 29.4 1959.0 24.2 1940.9 39.1 1940.9 39.1 101.8
BENYON 356 4 316 263588 0.9 8.3980 0.4 5.8004 1.4 0.3533 1.3 0.96 1950.3 21.9 1946.5 11.7 1942.4 6.9 1942.4 6.9 100.4
BENYON 356-85 36 39520 0.7 8.3650 2.2 5.4941 2.7 0.3333 1.5 0.55 1854.5 23.7 1899.7 23.0 1949.4 39.9 1949.4 39.9 95.1
BENYON 356-79 263 352415 1.4 8.3485 0.3 6.1436 1.8 0.3720 1.7 0.98 2038.8 30.1 1996.5 15.3 1953.0 5.9 1953.0 5.9 104.4
BENYON 356-101 570 208165 2.5 8.2615 0.2 6.0529 1.5 0.3627 1.5 0.99 1994.9 25.8 1983.5 13.2 1971.6 2.7 1971.6 2.7 101.2
BENYON 356-27 49 87317 1.3 8.2117 2.3 6.1372 2.5 0.3655 1.1 0.44 2008.2 18.9 1995.6 21.9 1982.4 40.1 1982.4 40.1 101.3
BENYON 356 25 20 15922 2.3 8.0933 3.5 6.1947 4.1 0.3636 2.2 0.53 1999.3 37.2 2003.7 35.7 2008.2 61.4 2008.2 61.4 99.6
BENYON 356-51 71 60049 2.9 7.5014 1.0 7.3958 1.8 0.4024 1.5 0.84 2179.9 28.4 2160.5 16.3 2142.0 17.3 2142.0 17.3 101.8
BENYON 356-46 137 80915 1.2 7.4633 0.9 7.1052 3.3 0.3846 3.2 0.96 2097.7 57.4 2124.7 29.7 2150.9 15.9 2150.9 15.9 97.5
BENYON 356-88 50 47226 1.1 6.8858 1.2 8.0606 4.3 0.4026 4.2 0.96 2180.8 77.3 2237.8 39.2 2290.4 20.2 2290.4 20.2 95.2
BENYON 356-93 73 43105 2.0 6.5432 1.4 9.3498 2.2 0.4437 1.7 0.78 2367.2 33.1 2372.9 19.7 2377.8 23.1 2377.8 23.1 99.6
BENYON 356-89 62 51293 2.2 6.4766 1.8 9.3567 5.0 0.4395 4.6 0.93 2348.5 90.7 2373.6 45.5 2395.2 31.2 2395.2 31.2 98.0
BENYON 356 5 68 48725 6.3 6.0910 0.6 10.6474 1.3 0.4704 1.1 0.89 2485.2 23.6 2492.8 11.9 2499.1 9.9 2499.1 9.9 99.4
BENYON 356-77 34 27008 0.8 5.9388 0.8 11.5358 1.9 0.4969 1.8 0.91 2600.3 37.7 2567.5 18.0 2541.6 13.2 2541.6 13.2 102.3
BENYON 356-100 146 385550 2.8 5.7826 0.2 12.4294 1.3 0.5213 1.3 0.99 2704.6 28.8 2637.4 12.4 2586.2 3.2 2586.2 3.2 104.6
BENYON 356-96 83 51231 2.3 5.6351 1.9 11.2032 5.3 0.4579 5.0 0.93 2430.1 100.4 2540.2 49.6 2629.3 31.6 2629.3 31.6 92.4
BENYON 356-80 129 156496 1.8 5.5324 0.4 13.3192 1.3 0.5344 1.3 0.95 2760.1 28.6 2702.5 12.6 2659.8 6.7 2659.8 6.7 103.8
BENYON 356-70 300 496444 3.5 5.5084 0.4 11.9673 1.0 0.4781 1.0 0.94 2519.0 20.1 2601.8 9.6 2667.0 5.8 2667.0 5.8 94.5
BENYON 356-98 58 51124 1.2 5.4860 1.0 13.4424 2.7 0.5348 2.5 0.93 2761.8 56.5 2711.2 25.6 2673.7 16.5 2673.7 16.5 103.3
BENYON 356-99 76 133004 0.7 5.4445 0.3 13.5258 1.2 0.5341 1.1 0.97 2758.7 25.4 2717.1 11.0 2686.3 4.8 2686.3 4.8 102.7
BENYON 356-73 81 49279 0.8 5.4001 0.5 13.4005 1.2 0.5248 1.1 0.92 2719.6 25.0 2708.3 11.6 2699.8 7.9 2699.8 7.9 100.7
BENYON 356 18 124 88220 1.0 5.3700 0.3 12.4030 1.5 0.4831 1.5 0.97 2540.6 31.0 2635.4 14.3 2709.1 5.6 2709.1 5.6 93.8
BENYON 356-55 217 156925 3.0 5.3649 0.3 13.5548 1.3 0.5274 1.2 0.98 2730.6 27.6 2719.1 12.0 2710.6 4.2 2710.6 4.2 100.7
BENYON 356-78 132 85952 0.8 5.3619 0.3 13.6096 1.0 0.5293 1.0 0.95 2738.3 21.9 2722.9 9.8 2711.5 5.4 2711.5 5.4 101.0
BENYON 356-67 53 51220 0.7 5.3600 1.0 13.7879 2.0 0.5360 1.8 0.86 2766.7 39.8 2735.2 19.4 2712.1 17.1 2712.1 17.1 102.0
BENYON 356-65 48 76760 1.7 5.3571 0.9 13.5929 3.7 0.5281 3.6 0.97 2733.6 80.7 2721.8 35.3 2713.0 14.6 2713.0 14.6 100.8
BENYON 356-47 679 534444 8.9 5.3248 0.1 12.1773 1.7 0.4703 1.7 1.00 2484.8 35.5 2618.2 16.2 2723.0 2.2 2723.0 2.2 91.3
BENYON 356-80 64 70059 0.8 5.3154 0.5 13.9349 3.3 0.5372 3.3 0.99 2771.7 73.6 2745.3 31.3 2725.9 8.0 2725.9 8.0 101.7
BENYON 356 11 614 448271 3.2 5.3046 0.2 14.1123 1.6 0.5429 1.6 0.99 2795.7 35.5 2757.3 14.9 2729.2 3.1 2729.2 3.1 102.4
BENYON 356-71 135 246006 1.7 5.2856 0.4 14.3562 1.3 0.5503 1.3 0.95 2826.6 29.3 2773.5 12.7 2735.1 6.6 2735.1 6.6 103.3
BENYON 356-94 66 62491 0.7 5.2500 0.8 14.1556 4.7 0.5390 4.7 0.99 2779.3 105.4 2760.2 45.0 2746.3 13.4 2746.3 13.4 101.2
BENYON 356 17 89 117223 1.4 5.1696 1.0 12.9097 2.8 0.4840 2.6 0.93 2544.8 54.0 2673.1 26.0 2771.6 16.3 2771.6 16.3 91.8
BENYON 356 9 43 58033 2.0 5.1687 0.8 15.0896 1.7 0.5657 1.5 0.87 2890.0 34.2 2820.9 16.1 2771.9 13.6 2771.9 13.6 104.3
BENYON 356-60 106 93200 3.8 4.8719 0.4 16.4802 0.9 0.5823 0.8 0.91 2958.2 19.6 2905.1 8.7 2868.5 6.3 2868.5 6.3 103.1
BENYON 356-39 118 201617 1.0 4.8538 0.1 15.8459 0.5 0.5578 0.5 0.97 2857.6 10.8 2867.6 4.6 2874.5 1.9 2874.5 1.9 99.4
BENYON 356-72 45 61110 5.7 4.7426 0.8 17.0977 1.7 0.5881 1.5 0.88 2981.8 36.4 2940.3 16.5 2912.1 13.0 2912.1 13.0 102.4
BENYON 356-87 104 173142 3.6 4.2511 0.4 20.0029 1.8 0.6167 1.7 0.97 3096.9 41.8 3091.5 17.0 3088.0 6.8 3088.0 6.8 100.3
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

BENYON 293-30 366 25958 1.2 19.7700 3.9 0.2449 4.7 0.0351 2.5 0.53 222.5 5.5 222.4 9.3 221.8 91.4 222.5 5.5 NA
BENYON 293-98 150 17636 1.3 21.0558 7.3 0.2322 7.7 0.0355 2.6 0.34 224.7 5.8 212.0 14.8 74.1 173.5 224.7 5.8 NA
BENYON 293-101 284 23977 1.0 19.7531 3.8 0.2857 5.3 0.0409 3.6 0.68 258.6 9.1 255.2 11.9 223.8 88.6 258.6 9.1 NA
BENYON 293-27 126 14408 2.3 18.3387 11.1 0.3550 11.3 0.0472 2.1 0.18 297.4 6.1 308.5 30.1 393.0 249.7 297.4 6.1 NA
BENYON 293-9 280 28131 1.2 18.9063 3.6 0.4380 3.7 0.0601 0.7 0.20 376.0 2.7 368.9 11.5 324.2 82.6 376.0 2.7 NA
BENYON 293-2 249 28899 1.5 18.7133 3.5 0.4463 4.3 0.0606 2.4 0.57 379.1 9.0 374.7 13.4 347.4 79.6 379.1 9.0 NA
BENYON 293-72 177 17027 1.6 19.7555 4.4 0.4323 5.9 0.0619 3.9 0.66 387.4 14.6 364.8 18.0 223.5 101.8 387.4 14.6 NA
BENYON 293-97 162 18623 3.7 18.0945 4.3 0.4992 4.9 0.0655 2.3 0.46 409.0 8.9 411.1 16.4 423.0 95.9 409.0 8.9 96.7
BENYON 293-90 144 24896 4.1 18.7181 4.7 0.4859 5.4 0.0660 2.7 0.49 411.8 10.7 402.1 18.1 346.9 107.2 411.8 10.7 118.7
BENYON 293-86 27 3761 2.5 27.1216 46.0 0.3377 46.1 0.0664 2.4 0.05 414.6 9.8 295.4 118.6 -565.9 ##### 414.6 9.8 NA
BENYON 293-77 352 43712 3.3 18.1289 1.5 0.5100 2.2 0.0671 1.6 0.74 418.4 6.5 418.4 7.4 418.7 32.7 418.4 6.5 99.9
BENYON 293-19 102 14140 1.8 18.6385 7.7 0.4964 8.2 0.0671 2.6 0.32 418.7 10.7 409.3 27.5 356.5 174.8 418.7 10.7 117.5
BENYON 293-33 118 16602 1.1 18.0138 2.9 0.5251 3.9 0.0686 2.5 0.65 427.8 10.5 428.6 13.6 432.9 65.4 427.8 10.5 98.8
BENYON 293-51 244 32467 1.7 17.7308 3.4 0.5684 3.7 0.0731 1.5 0.41 454.7 6.8 457.0 13.8 468.1 75.3 454.7 6.8 97.1
BENYON 293-45 73 9968 1.8 18.9401 11.5 0.5592 11.7 0.0768 2.0 0.17 477.1 9.1 451.0 42.5 320.1 261.8 477.1 9.1 149.0
BENYON 293-83 38 15591 3.5 14.3884 5.4 1.5152 6.0 0.1581 2.4 0.41 946.3 21.5 936.5 36.5 913.6 112.0 913.6 112.0 103.6
BENYON 293-103 150 70242 3.3 14.0743 2.1 1.6068 2.4 0.1640 1.2 0.48 979.0 10.5 972.8 15.1 958.9 43.2 958.9 43.2 102.1
BENYON 293-28 111 49368 1.7 14.0382 1.5 1.5655 1.9 0.1594 1.1 0.57 953.4 9.5 956.6 11.6 964.2 31.4 964.2 31.4 98.9
BENYON 293-94 48 62363 1.9 13.9956 4.0 1.6229 5.5 0.1647 3.8 0.69 983.0 35.0 979.1 34.8 970.3 81.5 970.3 81.5 101.3
BENYON 293-37 83 34529 1.7 13.8951 3.6 1.6484 4.2 0.1661 2.1 0.50 990.7 19.4 988.9 26.6 985.0 74.1 985.0 74.1 100.6
BENYON 293-88 116 16524 2.3 13.8005 1.9 1.7469 2.3 0.1748 1.3 0.56 1038.7 12.1 1026.0 14.6 998.9 38.0 998.9 38.0 104.0
BENYON 293-7 113 46620 3.3 13.7985 1.5 1.6923 2.2 0.1694 1.6 0.72 1008.6 15.1 1005.6 14.2 999.2 31.3 999.2 31.3 100.9
BENYON 293-18 446 115794 8.4 13.7131 0.7 1.7105 3.9 0.1701 3.9 0.98 1012.8 36.4 1012.5 25.3 1011.8 15.1 1011.8 15.1 100.1
BENYON 293-8 270 71460 3.6 13.6730 0.7 1.8007 1.2 0.1786 1.0 0.83 1059.1 10.1 1045.7 8.1 1017.7 13.9 1017.7 13.9 104.1
BENYON 293-4 118 53198 2.0 13.6695 0.9 1.7041 2.6 0.1689 2.4 0.93 1006.3 22.8 1010.1 16.8 1018.3 19.0 1018.3 19.0 98.8
BENYON 293-46 194 71103 2.3 13.6583 1.2 1.7372 1.5 0.1721 0.9 0.60 1023.6 8.6 1022.4 9.8 1019.9 24.8 1019.9 24.8 100.4
BENYON 293-32 43 14616 1.5 13.6521 5.8 1.7813 6.2 0.1764 2.1 0.35 1047.1 20.6 1038.6 40.1 1020.8 117.1 1020.8 117.1 102.6
BENYON 293-35 53 16786 2.6 13.6291 4.3 1.7847 4.8 0.1764 2.2 0.46 1047.4 21.7 1039.9 31.5 1024.2 86.7 1024.2 86.7 102.3
BENYON 293-26 169 67012 2.1 13.6244 2.0 1.7736 2.1 0.1753 0.8 0.39 1041.0 7.9 1035.8 13.8 1024.9 39.6 1024.9 39.6 101.6
BENYON 293-69 216 56263 4.0 13.6216 0.8 1.7473 1.4 0.1726 1.2 0.82 1026.5 11.2 1026.2 9.3 1025.3 16.7 1025.3 16.7 100.1
BENYON 293-85 101 50372 1.9 13.6073 1.8 1.6975 4.2 0.1675 3.8 0.90 998.4 35.4 1007.6 27.1 1027.5 37.1 1027.5 37.1 97.2
BENYON 293-40 164 48750 1.7 13.5603 1.5 1.8589 2.7 0.1828 2.2 0.82 1082.4 22.0 1066.6 17.8 1034.5 31.1 1034.5 31.1 104.6
BENYON 293-84 150 45608 2.2 13.5495 1.3 1.8478 1.9 0.1816 1.4 0.71 1075.6 13.4 1062.7 12.6 1036.1 27.1 1036.1 27.1 103.8
BENYON 293-95 199 61782 3.0 13.5306 1.3 1.7588 1.7 0.1726 1.2 0.68 1026.4 11.1 1030.4 11.1 1038.9 25.6 1038.9 25.6 98.8
BENYON 293-60 132 45339 1.5 13.5238 1.5 1.7510 2.0 0.1717 1.3 0.66 1021.7 12.4 1027.5 12.9 1039.9 30.4 1039.9 30.4 98.3
BENYON 293-56 54 40165 2.0 13.4673 2.7 1.7891 3.1 0.1748 1.6 0.52 1038.2 15.6 1041.5 20.4 1048.4 54.0 1048.4 54.0 99.0
BENYON 293-48 355 125214 1.3 13.4509 0.4 1.7938 0.9 0.1750 0.8 0.90 1039.6 7.6 1043.2 5.7 1050.9 7.8 1050.9 7.8 98.9
BENYON 293-53 205 79215 4.0 13.4483 0.7 1.7830 1.8 0.1739 1.6 0.91 1033.6 15.4 1039.3 11.5 1051.2 14.4 1051.2 14.4 98.3
BENYON 293-43 110 51275 1.3 13.4425 1.7 1.9117 1.9 0.1864 0.9 0.46 1101.7 8.6 1085.2 12.5 1052.1 33.6 1052.1 33.6 104.7
BENYON 293-49 142 125460 4.2 13.4086 2.2 1.9124 3.6 0.1860 2.8 0.79 1099.6 28.5 1085.4 23.8 1057.2 44.0 1057.2 44.0 104.0
BENYON 293-34 138 28888 2.7 13.4051 1.5 1.8044 2.1 0.1754 1.5 0.70 1042.0 14.0 1047.1 13.6 1057.7 30.1 1057.7 30.1 98.5
BENYON 293-76 166 53664 1.9 13.3869 1.2 1.8887 1.7 0.1834 1.2 0.72 1085.4 11.9 1077.1 11.1 1060.5 23.5 1060.5 23.5 102.4
BENYON 293-21 110 33391 2.0 13.3828 1.6 1.8796 2.7 0.1824 2.2 0.80 1080.3 22.0 1073.9 18.2 1061.1 32.8 1061.1 32.8 101.8
BENYON 293-38 264 70331 1.1 13.3774 0.8 1.9210 1.3 0.1864 1.1 0.79 1101.7 10.7 1088.4 8.9 1061.9 16.6 1061.9 16.6 103.8
BENYON 293-47 1207 268964 7.3 13.3627 0.1 1.8609 1.1 0.1803 1.1 0.99 1068.9 11.3 1067.3 7.6 1064.1 2.3 1064.1 2.3 100.4
BENYON 293-36 26 6620 2.5 13.3476 9.1 1.9969 9.6 0.1933 3.1 0.32 1139.3 32.5 1114.5 65.4 1066.4 183.9 1066.4 183.9 106.8
BENYON 293-100 331 39171 1.3 13.3353 0.9 1.8582 1.6 0.1797 1.3 0.81 1065.4 13.0 1066.3 10.7 1068.2 19.0 1068.2 19.0 99.7
BENYON 293-16 141 67302 1.2 13.2889 2.7 1.8900 3.4 0.1822 2.0 0.60 1078.7 20.0 1077.6 22.4 1075.2 54.3 1075.2 54.3 100.3
BENYON 293-6 64 30136 1.6 13.2604 3.6 1.8816 3.7 0.1810 0.7 0.20 1072.2 7.4 1074.6 24.3 1079.5 72.0 1079.5 72.0 99.3
BENYON 293-3 80 23290 2.2 13.2603 2.0 1.8810 2.3 0.1809 1.1 0.49 1071.9 11.1 1074.4 15.3 1079.5 40.3 1079.5 40.3 99.3
BENYON 293-10 130 68191 2.7 13.2238 1.3 1.8674 1.9 0.1791 1.5 0.75 1062.1 14.2 1069.6 12.8 1085.1 25.7 1085.1 25.7 97.9
BENYON 293-87 247 305563 3.4 13.2095 0.4 1.9223 3.0 0.1842 3.0 0.99 1089.7 29.7 1088.9 20.0 1087.2 7.9 1087.2 7.9 100.2
BENYON 293-5 115 60537 1.6 13.1793 1.6 1.9074 2.8 0.1823 2.3 0.82 1079.6 22.8 1083.7 18.6 1091.8 31.9 1091.8 31.9 98.9
BENYON 293-54 178 135362 3.6 13.1237 2.2 1.8399 5.9 0.1751 5.5 0.93 1040.3 52.4 1059.8 38.6 1100.3 43.3 1100.3 43.3 94.6
BENYON 293-31 234 110651 3.0 13.1143 1.5 1.9425 5.6 0.1848 5.4 0.96 1092.9 54.4 1095.8 37.7 1101.7 30.9 1101.7 30.9 99.2
BENYON 293-1 347 163443 9.4 13.0740 0.6 1.9933 1.4 0.1890 1.3 0.90 1116.0 13.1 1113.2 9.7 1107.9 12.6 1107.9 12.6 100.7
BENYON 293-25 55 31895 2.1 13.0027 3.2 1.8819 4.9 0.1775 3.7 0.75 1053.2 35.5 1074.7 32.4 1118.8 64.6 1118.8 64.6 94.1
BENYON 293-22 76 47398 2.6 12.9854 2.6 2.1145 3.5 0.1991 2.4 0.68 1170.7 25.6 1153.5 24.3 1121.4 51.7 1121.4 51.7 104.4
BENYON 293-93 42 14860 2.0 12.9300 4.5 2.0272 4.8 0.1901 1.7 0.35 1122.0 17.4 1124.7 32.4 1129.9 88.9 1129.9 88.9 99.3
BENYON 293-24 266 92598 3.2 12.9261 1.2 2.0364 3.1 0.1909 2.8 0.91 1126.3 28.9 1127.7 20.8 1130.6 24.8 1130.6 24.8 99.6
BENYON 293-55 49 21680 1.5 12.8826 4.1 2.1018 4.4 0.1964 1.7 0.39 1155.9 18.1 1149.4 30.5 1137.3 81.2 1137.3 81.2 101.6
BENYON 293-41 276 391410 3.8 12.8211 0.8 2.1181 1.6 0.1970 1.3 0.84 1158.9 13.9 1154.7 10.7 1146.8 16.6 1146.8 16.6 101.1
BENYON 293-74 84 14503 2.0 12.8016 0.7 2.1473 2.4 0.1994 2.3 0.96 1171.9 24.3 1164.2 16.4 1149.8 13.1 1149.8 13.1 101.9
BENYON 293-59 174 124391 3.5 12.7449 1.5 2.1506 1.9 0.1988 1.2 0.61 1168.8 12.5 1165.3 13.3 1158.6 30.2 1158.6 30.2 100.9
BENYON 293-96 258 155635 2.8 12.7109 0.8 2.1293 1.5 0.1963 1.3 0.86 1155.4 13.9 1158.4 10.5 1163.9 15.2 1163.9 15.2 99.3
BENYON 293-64 410 182496 3.8 12.6280 1.2 2.2067 6.7 0.2021 6.6 0.98 1186.6 71.6 1183.2 46.9 1176.9 23.4 1176.9 23.4 100.8
BENYON 293-68 598 270461 2.2 12.6056 0.3 2.1808 0.7 0.1994 0.6 0.90 1172.0 6.6 1174.9 4.8 1180.4 6.0 1180.4 6.0 99.3
BENYON 293-104 188 456796 4.3 12.6025 1.1 2.2112 1.5 0.2021 1.0 0.69 1186.6 11.3 1184.6 10.5 1180.9 21.4 1180.9 21.4 100.5
BENYON 293-81 105 145752 2.9 12.5581 1.4 2.1455 1.8 0.1954 1.2 0.68 1150.6 13.1 1163.6 12.7 1187.8 26.7 1187.8 26.7 96.9
BENYON 293-99 264 95221 2.9 12.5226 0.7 2.2572 1.4 0.2050 1.2 0.88 1202.2 13.5 1199.0 9.8 1193.4 13.1 1193.4 13.1 100.7
BENYON 293-65 98 53757 3.4 12.4097 1.3 2.3295 3.2 0.2097 2.9 0.91 1227.0 32.3 1221.3 22.6 1211.3 26.0 1211.3 26.0 101.3
BENYON 293-78 112 51269 2.9 12.3600 1.6 2.4049 1.9 0.2156 1.1 0.57 1258.5 12.7 1244.1 13.9 1219.2 31.1 1219.2 31.1 103.2
BENYON 293-73 166 67991 3.5 12.3248 0.7 2.3468 2.5 0.2098 2.4 0.96 1227.6 27.0 1226.6 18.0 1224.7 14.5 1224.7 14.5 100.2
BENYON 293-14 257 109531 1.9 12.3019 0.4 2.3229 3.0 0.2073 3.0 0.99 1214.2 32.9 1219.3 21.3 1228.4 7.2 1228.4 7.2 98.8
BENYON 293-20 36 16338 2.8 12.2597 3.7 2.5247 4.3 0.2245 2.2 0.50 1305.5 25.5 1279.2 31.5 1235.2 73.6 1235.2 73.6 105.7
BENYON 293-70 652 276950 2.4 12.1930 0.2 2.4379 2.2 0.2156 2.2 0.99 1258.5 25.1 1253.9 15.9 1245.9 4.5 1245.9 4.5 101.0
BENYON 293-102 40 19846 1.7 11.8883 2.5 2.5273 3.1 0.2179 1.8 0.58 1270.8 20.7 1279.9 22.5 1295.2 49.1 1295.2 49.1 98.1
BENYON 293-23 91 40483 2.9 11.5314 1.2 2.6925 1.9 0.2252 1.5 0.79 1309.2 17.8 1326.4 14.2 1354.3 22.9 1354.3 22.9 96.7
BENYON 293-12 112 40477 2.3 11.3987 6.0 3.1558 11.1 0.2609 9.3 0.84 1494.4 124.1 1446.4 85.5 1376.6 115.5 1376.6 115.5 108.6
BENYON 293-67 131 61675 2.3 11.3344 0.6 2.8507 1.2 0.2343 1.0 0.87 1357.2 12.6 1369.0 8.9 1387.4 11.3 1387.4 11.3 97.8
BENYON 293-79 131 64709 0.5 11.0958 0.7 3.0055 2.4 0.2419 2.3 0.95 1396.4 29.0 1409.0 18.4 1428.1 13.8 1428.1 13.8 97.8
BENYON 293-52 210 165425 1.9 11.0614 0.6 3.1566 1.0 0.2532 0.8 0.82 1455.2 10.5 1446.6 7.5 1434.1 10.6 1434.1 10.6 101.5
BENYON 293-62 157 86832 2.9 10.9828 0.8 3.1471 1.2 0.2507 0.9 0.78 1442.0 12.2 1444.3 9.4 1447.7 14.7 1447.7 14.7 99.6
BENYON 293-89 101 42033 1.9 10.9500 1.5 3.2249 2.0 0.2561 1.3 0.66 1469.9 17.2 1463.2 15.3 1453.4 28.0 1453.4 28.0 101.1
BENYON 293-63 182 87700 3.9 10.8995 0.9 3.2205 3.1 0.2546 3.0 0.96 1462.1 39.2 1462.1 24.3 1462.1 17.5 1462.1 17.5 100.0
BENYON 293-92 206 212295 1.6 10.8874 0.3 3.2260 3.3 0.2547 3.3 0.99 1462.8 42.9 1463.4 25.6 1464.2 6.6 1464.2 6.6 99.9
BENYON 293-61 50 27500 1.1 10.3524 2.0 3.6872 2.4 0.2768 1.3 0.55 1575.5 18.5 1568.6 19.2 1559.4 37.5 1559.4 37.5 101.0
BENYON 293-58 233 102586 1.8 10.0463 0.5 4.0129 1.8 0.2924 1.7 0.96 1653.5 24.5 1636.8 14.2 1615.5 9.2 1615.5 9.2 102.4
BENYON 293-105 52 26852 1.5 9.9402 1.8 4.0514 2.7 0.2921 2.1 0.76 1651.9 30.0 1644.6 22.0 1635.2 32.5 1635.2 32.5 101.0
BENYON 293-13 100 46056 1.7 9.8841 0.8 4.1412 4.1 0.2969 4.1 0.98 1675.7 60.0 1662.5 33.9 1645.7 14.4 1645.7 14.4 101.8
BENYON 293-91 82 65122 1.6 8.9064 0.9 5.1141 1.4 0.3303 1.2 0.80 1840.1 18.4 1838.5 12.2 1836.6 15.5 1836.6 15.5 100.2
BENYON 293-17 185 88182 18.7 8.7452 1.3 5.3182 1.5 0.3373 0.8 0.51 1873.7 12.6 1871.8 12.9 1869.6 23.4 1869.6 23.4 100.2
BENYON 293-57 94 58103 1.5 8.5153 0.9 5.6513 1.6 0.3490 1.3 0.83 1929.9 22.0 1924.0 13.7 1917.6 15.9 1917.6 15.9 100.6
BENYON 293-75 40 39235 1.9 5.4819 1.1 12.7407 1.3 0.5065 0.7 0.54 2641.9 15.2 2660.7 12.2 2675.0 18.1 2675.0 18.1 98.8
BENYON 293-66 94 67883 2.5 5.4477 0.4 13.5111 1.7 0.5338 1.7 0.97 2757.6 37.5 2716.1 16.3 2685.3 6.9 2685.3 6.9 102.7
BENYON 293-11 48 64949 1.4 5.4232 0.6 13.2766 1.1 0.5222 0.9 0.82 2708.5 20.4 2699.5 10.6 2692.8 10.5 2692.8 10.5 100.6
BENYON 293-82 48 74678 1.0 5.4049 0.5 13.1226 2.9 0.5144 2.9 0.99 2675.4 63.8 2688.5 27.8 2698.4 7.7 2698.4 7.7 99.2
BENYON 293-15 48 54151 0.8 5.3885 0.7 13.5192 1.5 0.5283 1.3 0.87 2734.5 28.4 2716.6 13.9 2703.4 11.9 2703.4 11.9 101.2
BENYON 293-42 167 152078 0.9 5.3128 0.2 13.9439 1.2 0.5373 1.1 0.98 2772.1 25.6 2745.9 10.9 2726.7 3.6 2726.7 3.6 101.7
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

BENYON 286-30 131 617 1.9 17.2315 29.1 0.1522 29.5 0.0190 5.1 0.17 121.5 6.1 143.9 39.6 531.0 649.1 121.5 6.1 NA
BENYON 286-61 235 20188 1.9 18.4025 3.8 0.4427 4.2 0.0591 1.8 0.43 370.1 6.5 372.2 13.1 385.2 85.2 370.1 6.5 NA
BENYON 286-29 175 2781 1.4 17.9133 3.6 0.4862 5.0 0.0632 3.5 0.69 394.8 13.3 402.3 16.6 445.4 79.9 394.8 13.3 NA
BENYON 286-85 281 32931 7.7 18.1903 2.4 0.5008 2.5 0.0661 0.9 0.34 412.4 3.4 412.2 8.6 411.2 53.4 412.4 3.4 100.3
BENYON 286-82 415 52559 3.5 18.0073 2.8 0.5078 3.4 0.0663 1.9 0.57 413.9 7.7 417.0 11.5 433.7 61.4 413.9 7.7 95.4
BENYON 286-73 501 46521 1.0 18.3161 1.6 0.5174 2.0 0.0687 1.2 0.58 428.5 4.8 423.4 7.0 395.7 37.0 428.5 4.8 108.3
BENYON 286-3 375 21965 2.2 17.5647 4.5 0.5629 6.8 0.0717 5.1 0.75 446.4 22.0 453.4 24.7 488.9 98.4 446.4 22.0 91.3
BENYON 286-69 261 80459 2.5 18.0907 3.4 0.5500 3.8 0.0722 1.7 0.43 449.1 7.2 445.0 13.7 423.4 76.6 449.1 7.2 106.1
BENYON 286-48 421 118976 5.7 17.3697 1.6 0.6333 2.0 0.0798 1.1 0.58 494.8 5.4 498.2 7.8 513.5 35.4 494.8 5.4 96.4
BENYON 286-62 181 2629 1.2 17.8511 4.4 0.6349 5.7 0.0822 3.7 0.64 509.2 17.9 499.2 22.7 453.1 98.6 509.2 17.9 112.4
BENYON 286-47 429 15400 0.8 17.0593 1.9 0.7318 2.5 0.0905 1.6 0.64 558.7 8.4 557.6 10.6 553.0 41.8 558.7 8.4 101.0
BENYON 286-66 75 11999 0.9 16.2543 10.6 0.7882 10.8 0.0929 2.4 0.22 572.8 13.1 590.2 48.5 657.5 226.9 572.8 13.1 87.1
BENYON 286-71 449 27959 1.2 16.6915 1.4 0.8152 2.0 0.0987 1.4 0.72 606.7 8.4 605.4 9.1 600.3 30.0 606.7 8.4 101.1
BENYON 286-33 231 24593 1.2 16.3700 3.3 0.8540 3.8 0.1014 2.0 0.51 622.6 11.7 626.8 17.9 642.3 70.6 622.6 11.7 96.9
BENYON 286-55 230 56054 1.2 16.5367 2.4 0.8467 2.5 0.1016 0.8 0.33 623.5 4.8 622.9 11.7 620.5 51.1 623.5 4.8 100.5
BENYON 286-46 362 266085 3.6 14.0387 1.1 1.6559 2.0 0.1686 1.7 0.84 1004.4 15.4 991.8 12.5 964.1 21.9 964.1 21.9 104.2
BENYON 286-22 29 13218 0.7 14.0292 8.9 1.7555 9.3 0.1786 2.7 0.29 1059.4 26.6 1029.2 60.3 965.5 182.0 965.5 182.0 109.7
BENYON 286-38 157 35270 1.2 13.8666 2.0 1.7134 2.7 0.1723 1.9 0.69 1024.9 17.9 1013.6 17.6 989.2 40.6 989.2 40.6 103.6
BENYON 286-31 150 13321 2.5 13.8190 1.5 1.6824 2.0 0.1686 1.3 0.66 1004.5 12.1 1001.9 12.5 996.2 29.9 996.2 29.9 100.8
BENYON 286-18 120 18024 2.7 13.7901 1.4 1.6916 1.6 0.1692 0.8 0.47 1007.6 7.2 1005.4 10.5 1000.4 29.4 1000.4 29.4 100.7
BENYON 286-40 179 32284 3.6 13.7488 2.0 1.7081 2.2 0.1703 0.9 0.42 1013.9 8.5 1011.6 14.0 1006.5 40.3 1006.5 40.3 100.7
BENYON 286-53 29 49948 1.4 13.7464 8.6 1.8271 9.0 0.1822 2.5 0.28 1078.7 25.3 1055.2 59.0 1006.9 175.0 1006.9 175.0 107.1
BENYON 286-17 184 25903 1.1 13.7233 1.8 1.5995 2.2 0.1592 1.2 0.55 952.4 10.8 970.0 13.8 1010.3 37.4 1010.3 37.4 94.3
BENYON 286-23 83 29201 1.0 13.7084 2.2 1.7330 3.1 0.1723 2.2 0.71 1024.8 21.1 1020.9 20.3 1012.5 45.1 1012.5 45.1 101.2
BENYON 286-56 267 33589 3.0 13.6856 0.6 1.7276 2.2 0.1715 2.1 0.96 1020.2 19.8 1018.8 14.1 1015.9 12.3 1015.9 12.3 100.4
BENYON 286-64 242 88974 3.0 13.6664 1.5 1.7658 3.0 0.1750 2.6 0.86 1039.7 24.9 1033.0 19.5 1018.7 30.7 1018.7 30.7 102.1
BENYON 286-50 199 106235 1.9 13.5614 1.0 1.8151 2.0 0.1785 1.7 0.87 1058.9 16.6 1050.9 12.8 1034.3 19.4 1034.3 19.4 102.4
BENYON 286-36 236 60225 2.1 13.5109 1.3 1.8139 2.1 0.1777 1.6 0.76 1054.7 15.2 1050.5 13.5 1041.8 27.3 1041.8 27.3 101.2
BENYON 286-75 400 54092 4.1 13.4897 0.6 1.8403 1.6 0.1801 1.5 0.93 1067.2 14.8 1060.0 10.7 1045.0 12.1 1045.0 12.1 102.1
BENYON 286-2 171 58395 3.4 13.4638 1.2 1.8311 1.6 0.1788 1.1 0.67 1060.5 10.8 1056.7 10.8 1048.9 24.5 1048.9 24.5 101.1
BENYON 286-27 98 41521 1.9 13.3868 2.8 1.8929 4.4 0.1838 3.5 0.78 1087.6 34.6 1078.6 29.5 1060.5 56.0 1060.5 56.0 102.6
BENYON 286-9 134 51726 2.2 13.3867 1.2 1.9184 2.0 0.1863 1.6 0.80 1101.0 16.3 1087.5 13.5 1060.5 24.6 1060.5 24.6 103.8
BENYON 286-79 301 43833 3.7 13.3723 0.7 1.8355 1.7 0.1780 1.5 0.91 1056.1 15.1 1058.2 11.2 1062.6 14.3 1062.6 14.3 99.4
BENYON 286-11 224 27529 0.9 13.3706 1.7 1.7160 3.8 0.1664 3.4 0.89 992.3 31.0 1014.5 24.3 1062.9 35.1 1062.9 35.1 93.4
BENYON 286-91 398 7224 2.8 13.2708 1.0 1.6139 4.7 0.1553 4.6 0.98 930.8 40.0 975.6 29.5 1077.9 19.1 1077.9 19.1 86.3
BENYON 286-49 294 60069 2.9 13.2211 0.8 1.9975 1.8 0.1915 1.6 0.90 1129.7 16.8 1114.7 12.1 1085.5 15.5 1085.5 15.5 104.1
BENYON 286-63 167 2553 0.9 13.2166 2.0 1.8772 3.6 0.1799 3.0 0.83 1066.6 29.5 1073.1 23.9 1086.1 40.0 1086.1 40.0 98.2
BENYON 286-59 129 24760 2.5 13.1389 1.2 1.9667 2.3 0.1874 1.9 0.86 1107.3 19.6 1104.2 15.2 1098.0 23.3 1098.0 23.3 100.9
BENYON 286-54 17 4252 1.3 13.1182 9.0 1.9144 10.2 0.1821 4.7 0.46 1078.6 47.0 1086.1 68.2 1101.1 181.3 1101.1 181.3 98.0
BENYON 286-84 224 68959 3.7 12.9904 1.2 2.0178 1.8 0.1901 1.3 0.74 1121.9 13.5 1121.5 12.0 1120.7 23.6 1120.7 23.6 100.1
BENYON 286-24 76 39440 2.1 12.8125 3.5 2.1621 4.0 0.2009 1.9 0.49 1180.2 21.0 1168.9 27.7 1148.1 69.1 1148.1 69.1 102.8
BENYON 286-81 98 24185 1.8 12.7842 2.0 2.2272 3.4 0.2065 2.7 0.80 1210.2 29.8 1189.6 23.6 1152.5 39.9 1152.5 39.9 105.0
BENYON 286-14 348 122645 2.6 12.7686 0.6 2.0843 0.9 0.1930 0.7 0.77 1137.7 7.2 1143.6 6.1 1154.9 11.3 1154.9 11.3 98.5
BENYON 286-57 258 23792 2.6 12.7542 1.5 2.2039 2.3 0.2039 1.7 0.76 1196.1 18.7 1182.3 15.8 1157.2 29.3 1157.2 29.3 103.4
BENYON 286-8 149 35734 3.4 12.7422 1.5 2.0980 2.6 0.1939 2.1 0.80 1142.4 21.7 1148.1 17.7 1159.0 30.4 1159.0 30.4 98.6
BENYON 286-5 135 61727 2.3 12.7284 1.7 2.2150 2.2 0.2045 1.4 0.61 1199.4 14.9 1185.8 15.5 1161.2 34.6 1161.2 34.6 103.3
BENYON 286-6 139 64092 1.4 12.4411 1.0 2.2735 1.7 0.2051 1.3 0.78 1202.9 14.0 1204.1 11.6 1206.3 20.5 1206.3 20.5 99.7
BENYON 286-78 304 58547 7.4 12.1522 0.7 2.2447 4.3 0.1978 4.2 0.99 1163.7 44.9 1195.1 30.0 1252.4 12.8 1252.4 12.8 92.9
BENYON 286-76 285 22030 1.8 11.8046 2.1 2.6759 3.7 0.2291 3.0 0.82 1329.8 36.2 1321.8 27.0 1308.9 40.2 1308.9 40.2 101.6
BENYON 286-13 146 64239 1.7 11.7484 1.1 2.6834 2.2 0.2286 1.9 0.87 1327.4 22.9 1323.9 16.1 1318.2 20.5 1318.2 20.5 100.7
BENYON 286-95 263 204090 3.2 11.6104 0.6 2.8141 1.2 0.2370 1.1 0.85 1370.9 13.0 1359.3 9.2 1341.1 12.4 1341.1 12.4 102.2
BENYON 286-35 120 34330 1.5 11.4169 1.2 2.7825 4.9 0.2304 4.7 0.97 1336.6 57.1 1350.9 36.5 1373.5 23.5 1373.5 23.5 97.3
BENYON 286-4 220 124598 1.5 11.3753 1.0 2.8595 1.9 0.2359 1.6 0.84 1365.4 20.1 1371.3 14.6 1380.5 20.1 1380.5 20.1 98.9
BENYON 286-77 67 25161 1.6 11.3707 1.6 2.9381 2.1 0.2423 1.4 0.67 1398.7 17.7 1391.8 16.0 1381.3 30.2 1381.3 30.2 101.3
BENYON 286-93 210 6518 3.7 11.0833 0.7 3.1374 3.3 0.2522 3.2 0.98 1449.8 41.7 1441.9 25.3 1430.3 13.9 1430.3 13.9 101.4
BENYON 286-88 174 65881 1.9 10.9416 1.2 3.1958 2.0 0.2536 1.6 0.79 1457.0 20.3 1456.1 15.2 1454.8 22.7 1454.8 22.7 100.2
BENYON 286-92 282 111805 1.4 10.8556 0.3 2.9961 1.9 0.2359 1.9 0.99 1365.3 22.9 1406.6 14.3 1469.8 5.2 1469.8 5.2 92.9
BENYON 286-72 123 21370 1.2 10.8335 1.2 3.4094 1.8 0.2679 1.3 0.73 1530.1 17.8 1506.6 14.1 1473.7 23.4 1473.7 23.4 103.8
BENYON 286-19 362 188503 2.4 10.7328 0.6 3.3526 1.7 0.2610 1.6 0.94 1494.8 21.4 1493.4 13.4 1491.4 10.9 1491.4 10.9 100.2
BENYON 286-15 84 53321 1.7 10.6502 1.3 3.3730 2.0 0.2605 1.5 0.75 1492.6 20.5 1498.2 16.0 1506.0 25.4 1506.0 25.4 99.1
BENYON 286-58 86 29351 1.0 10.4945 1.9 3.2803 3.2 0.2497 2.6 0.81 1436.8 33.3 1476.4 24.9 1533.7 35.5 1533.7 35.5 93.7
BENYON 286-1 39 15465 0.8 9.9902 3.4 4.1051 4.8 0.2974 3.4 0.70 1678.6 49.7 1655.3 39.3 1625.9 64.1 1625.9 64.1 103.2
BENYON 286-66 153 46992 2.7 9.0332 0.3 4.9352 1.1 0.3233 1.1 0.95 1806.0 16.6 1808.3 9.3 1811.0 6.2 1811.0 6.2 99.7
BENYON 286-67 185 63475 2.4 8.9933 0.5 5.2452 1.6 0.3421 1.5 0.95 1896.9 24.5 1860.0 13.3 1819.0 8.4 1819.0 8.4 104.3
BENYON 286-39 154 30946 29.0 8.9407 0.4 5.1231 1.1 0.3322 1.0 0.91 1849.0 15.9 1839.9 9.2 1829.6 7.9 1829.6 7.9 101.1
BENYON 286-90 70 50186 1.0 8.7321 1.0 5.6596 1.4 0.3584 1.1 0.74 1974.7 18.1 1925.2 12.3 1872.3 17.2 1872.3 17.2 105.5
BENYON 286-74 166 8501 1.1 6.2193 0.4 11.5416 2.9 0.5206 2.8 0.99 2701.7 62.5 2568.0 26.8 2464.0 7.1 2464.0 7.1 109.6
BENYON 286-45 390 37142 1.7 6.0301 0.5 10.0546 3.9 0.4397 3.9 0.99 2349.4 75.9 2439.8 35.9 2516.0 8.6 2516.0 8.6 93.4
BENYON 286-10 242 24485 2.2 5.9653 1.0 11.0816 2.9 0.4794 2.7 0.94 2524.8 56.1 2530.0 26.6 2534.2 16.6 2534.2 16.6 99.6
BENYON 286-37 142 32432 0.6 5.7207 0.6 12.4094 3.1 0.5149 3.0 0.98 2677.4 66.4 2635.9 29.1 2604.2 10.5 2604.2 10.5 102.8
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Sample 3 (1AA/02-11-084-07W4/00)



Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

BENYON 269 42 207 2225 1.5 18.7596 8.8 0.1759 9.6 0.0239 3.8 0.39 152.4 5.7 164.5 14.6 341.8 199.9 152.4 5.7 NA
BENYON 269 57 127 10688 1.5 19.6456 16.0 0.2023 16.9 0.0288 5.4 0.32 183.2 9.8 187.1 28.9 236.4 371.0 183.2 9.8 NA
BENYON 269 31 247 11511 1.3 19.5029 3.7 0.2899 4.6 0.0410 2.7 0.59 259.1 6.9 258.5 10.5 253.2 86.0 259.1 6.9 NA
BENYON 269 82 183 28028 0.6 19.2098 5.5 0.3553 6.6 0.0495 3.7 0.56 311.5 11.2 308.7 17.7 287.9 126.4 311.5 11.2 NA
BENYON 269 59 595 4203 3.8 17.6985 4.3 0.4506 4.8 0.0578 2.0 0.43 362.5 7.1 377.7 15.0 472.1 95.2 362.5 7.1 NA
BENYON 269 89 266 22330 1.2 18.2094 3.0 0.4638 4.1 0.0612 2.7 0.67 383.2 10.1 386.9 13.1 408.8 67.9 383.2 10.1 NA
BENYON 269 95 302 29122 2.0 18.3882 2.3 0.4602 3.6 0.0614 2.8 0.77 384.0 10.3 384.4 11.5 386.9 51.9 384.0 10.3 NA
BENYON 269 24 563 83220 1.3 18.4673 1.5 0.4684 2.0 0.0627 1.4 0.69 392.2 5.4 390.1 6.6 377.3 33.2 392.2 5.4 NA
BENYON 269 67 709 76634 13.7 18.1056 1.0 0.4931 1.2 0.0648 0.8 0.62 404.5 3.0 407.0 4.1 421.6 21.6 404.5 3.0 95.9
BENYON 269 32 178 14456 1.9 17.8238 5.0 0.5139 5.6 0.0664 2.4 0.43 414.7 9.5 421.1 19.2 456.5 111.9 414.7 9.5 90.8
BENYON 269 71 396 49598 7.8 18.0769 2.3 0.5188 4.5 0.0680 3.9 0.86 424.2 16.0 424.3 15.8 425.1 52.0 424.2 16.0 99.8
BENYON 269 40 142 16308 2.9 18.0683 4.4 0.5221 5.0 0.0684 2.3 0.46 426.6 9.6 426.5 17.3 426.2 98.4 426.6 9.6 100.1
BENYON 269 80 321 12816 5.5 17.0893 6.6 0.5702 7.4 0.0707 3.3 0.45 440.2 14.1 458.1 27.2 549.2 143.9 440.2 14.1 80.2
BENYON 269 3 320 66146 8.1 18.1906 1.5 0.5484 1.9 0.0723 1.1 0.59 450.3 4.9 443.9 6.8 411.1 33.9 450.3 4.9 109.5
BENYON 269 38 341 56235 2.2 18.2426 2.0 0.5560 2.3 0.0736 1.2 0.49 457.6 5.1 448.9 8.5 404.7 45.7 457.6 5.1 113.1
BENYON 269 86 208 42387 0.5 17.7778 2.8 0.5768 3.3 0.0744 1.7 0.50 462.4 7.4 462.4 12.2 462.2 62.8 462.4 7.4 100.0
BENYON 269 88 135 16724 2.0 17.4527 5.0 0.6070 5.6 0.0768 2.4 0.44 477.2 11.3 481.6 21.3 503.0 109.8 477.2 11.3 94.9
BENYON 269 69 228 37215 1.5 16.9532 2.4 0.7238 2.6 0.0890 1.2 0.44 549.6 6.1 552.9 11.2 566.6 51.6 549.6 6.1 97.0
BENYON 269 53 209 46116 5.5 14.7102 2.7 0.9291 6.5 0.0991 5.9 0.91 609.3 34.2 667.1 31.7 867.9 56.5 609.3 34.2 70.2
BENYON 269 8 222 42895 1.8 15.0929 1.9 1.1727 2.4 0.1284 1.5 0.62 778.6 11.0 787.9 13.2 814.5 39.7 778.6 11.0 95.6
BENYON 269 1 87 75449 0.7 14.0153 2.7 1.6032 5.0 0.1630 4.3 0.85 973.2 38.4 971.4 31.4 967.4 54.2 967.4 54.2 100.6
BENYON 269 98 159 54103 2.2 13.9869 1.7 1.5809 2.4 0.1604 1.8 0.73 958.8 15.6 962.7 15.0 971.6 33.7 971.6 33.7 98.7
BENYON 269 35 23 8602 0.7 13.6552 7.7 1.7934 9.0 0.1776 4.6 0.51 1053.9 44.4 1043.1 58.4 1020.4 156.2 1020.4 156.2 103.3
BENYON 269 17 184 55592 2.6 13.6414 1.2 1.7539 1.7 0.1735 1.3 0.72 1031.5 12.0 1028.6 11.2 1022.4 24.3 1022.4 24.3 100.9
BENYON 269 37 173 78742 2.3 13.5565 1.0 1.7378 1.5 0.1709 1.1 0.73 1016.8 10.5 1022.6 9.9 1035.0 21.1 1035.0 21.1 98.2
BENYON 269 36 141 88796 2.9 13.5305 2.2 1.8049 2.9 0.1771 1.9 0.66 1051.2 18.6 1047.2 19.0 1038.9 44.2 1038.9 44.2 101.2
BENYON 269 4 462 374374 2.5 13.5093 0.4 1.7955 1.1 0.1759 1.0 0.91 1044.6 9.6 1043.8 7.1 1042.1 9.0 1042.1 9.0 100.2
BENYON 269 49 58 3352 1.6 13.5048 7.1 1.7344 8.1 0.1699 3.8 0.47 1011.4 35.3 1021.4 52.0 1042.8 144.0 1042.8 144.0 97.0
BENYON 269 99 194 36897 2.5 13.4923 1.2 1.8889 1.8 0.1848 1.4 0.76 1093.4 14.0 1077.2 12.2 1044.6 24.1 1044.6 24.1 104.7
BENYON 269 102 140 19934 1.7 13.4890 2.6 1.8104 2.8 0.1771 1.1 0.39 1051.2 10.8 1049.2 18.5 1045.2 52.6 1045.2 52.6 100.6
BENYON 269 75 587 253047 4.3 13.4363 0.5 1.9050 1.1 0.1856 1.0 0.87 1097.7 9.8 1082.8 7.4 1053.0 11.1 1053.0 11.1 104.2
BENYON 269 39 337 4518 2.1 13.3812 2.3 1.7554 2.5 0.1704 1.1 0.45 1014.1 10.6 1029.2 16.4 1061.3 45.7 1061.3 45.7 95.6
BENYON 269 106 80 24844 2.8 13.3558 3.2 1.8492 3.7 0.1791 1.8 0.50 1062.2 18.0 1063.2 24.3 1065.1 64.2 1065.1 64.2 99.7
BENYON 269 93 325 176853 2.8 13.3229 0.6 1.8939 1.0 0.1830 0.8 0.79 1083.4 7.8 1079.0 6.5 1070.1 11.9 1070.1 11.9 101.2
BENYON 269 65 182 76144 1.7 13.1899 1.0 1.9434 1.7 0.1859 1.4 0.81 1099.2 14.3 1096.2 11.6 1090.2 20.2 1090.2 20.2 100.8
BENYON 269 104 484 143086 2.3 13.0578 0.4 2.0782 1.9 0.1968 1.8 0.98 1158.2 19.6 1141.6 12.9 1110.3 7.5 1110.3 7.5 104.3
BENYON 269 64 140 58189 1.4 12.9327 2.0 2.0938 2.8 0.1964 2.1 0.72 1155.9 21.8 1146.8 19.5 1129.5 39.0 1129.5 39.0 102.3
BENYON 269 28 897 4587 9.6 12.9294 2.1 1.8278 2.7 0.1714 1.7 0.63 1019.8 16.4 1055.5 18.0 1130.1 42.3 1130.1 42.3 90.2
BENYON 269 29 174 133337 2.1 12.8261 0.9 2.1610 2.0 0.2010 1.8 0.90 1180.8 19.1 1168.6 13.7 1146.0 17.0 1146.0 17.0 103.0
BENYON 269 58 482 160220 2.3 12.8132 0.5 2.1550 0.8 0.2003 0.7 0.81 1176.7 7.4 1166.7 5.9 1148.0 9.8 1148.0 9.8 102.5
BENYON 269 22 256 77798 2.8 12.8053 0.9 2.1313 1.7 0.1979 1.5 0.86 1164.3 16.0 1159.0 12.1 1149.2 17.8 1149.2 17.8 101.3
BENYON 269 72 621 7494 2.4 12.7456 1.1 1.7073 3.2 0.1578 2.9 0.93 944.7 25.8 1011.3 20.2 1158.5 22.7 1158.5 22.7 81.5
BENYON 269 30 134 98431 6.2 12.7042 0.9 2.2176 2.6 0.2043 2.5 0.94 1198.5 26.9 1186.6 18.3 1164.9 17.5 1164.9 17.5 102.9
BENYON 269 92 301 143959 2.3 12.6381 0.7 2.2152 2.2 0.2030 2.1 0.95 1191.7 22.4 1185.9 15.2 1175.3 13.9 1175.3 13.9 101.4
BENYON 269 62 196 23504 3.4 12.6081 0.7 2.2325 1.7 0.2041 1.5 0.91 1197.5 16.8 1191.3 11.9 1180.0 14.2 1180.0 14.2 101.5
BENYON 269 107 216 55560 2.3 12.4032 5.0 2.1292 5.4 0.1915 2.2 0.41 1129.7 23.1 1158.3 37.6 1212.3 97.6 1212.3 97.6 93.2
BENYON 269 87 293 18725 3.2 12.3928 1.6 2.3582 2.8 0.2120 2.3 0.82 1239.3 26.2 1230.1 20.3 1214.0 32.1 1214.0 32.1 102.1
BENYON 269 55 49 36742 2.1 12.3801 5.9 2.3883 6.2 0.2144 2.0 0.31 1252.5 22.3 1239.1 44.7 1216.0 116.7 1216.0 116.7 103.0
BENYON 269 20 248 85994 2.1 12.3688 0.7 2.2472 1.6 0.2016 1.5 0.89 1183.9 15.8 1195.9 11.5 1217.7 14.5 1217.7 14.5 97.2
BENYON 269 61 247 366056 2.5 12.3173 0.9 2.4387 1.6 0.2179 1.4 0.84 1270.5 15.7 1254.1 11.7 1225.9 17.3 1225.9 17.3 103.6
BENYON 269 54 116 79495 2.5 12.1637 1.1 2.4780 3.1 0.2186 2.9 0.94 1274.5 33.6 1265.6 22.4 1250.6 20.7 1250.6 20.7 101.9
BENYON 269 90 138 21598 2.7 11.9247 2.3 2.5418 3.4 0.2198 2.6 0.75 1281.0 29.7 1284.1 24.9 1289.3 43.9 1289.3 43.9 99.4
BENYON 269 96 163 60745 1.8 11.8186 1.2 2.7043 1.4 0.2318 0.7 0.51 1344.0 8.8 1329.6 10.5 1306.6 23.5 1306.6 23.5 102.9
BENYON 269 12 292 74873 2.5 11.7159 0.5 2.6810 2.1 0.2278 2.1 0.97 1323.0 24.7 1323.2 15.7 1323.6 10.2 1323.6 10.2 100.0
BENYON 269 84 92 38523 1.4 11.5502 1.8 2.7482 2.4 0.2302 1.5 0.64 1335.6 18.4 1341.6 17.7 1351.1 35.4 1351.1 35.4 98.9
BENYON 269 85 242 12990 0.9 11.5182 0.9 2.8309 2.8 0.2365 2.7 0.95 1368.4 32.8 1363.8 21.0 1356.5 17.2 1356.5 17.2 100.9
BENYON 269 16 58 36908 2.2 11.4953 2.4 2.8488 2.6 0.2375 1.1 0.41 1373.7 13.3 1368.5 19.6 1360.3 45.7 1360.3 45.7 101.0
BENYON 269 63 232 141802 1.4 11.0790 0.5 3.1123 1.0 0.2501 0.9 0.87 1438.9 11.2 1435.7 7.7 1431.0 9.3 1431.0 9.3 100.6
BENYON 269 41 70 91194 1.8 10.9960 1.5 3.2433 1.7 0.2587 0.9 0.53 1483.0 12.0 1467.6 13.3 1445.4 27.8 1445.4 27.8 102.6
BENYON 269 91 150 53030 1.1 10.9572 0.6 3.2304 1.3 0.2567 1.1 0.88 1473.0 14.7 1464.5 9.9 1452.1 11.4 1452.1 11.4 101.4
BENYON 269 21 198 137822 2.2 10.7983 0.7 3.3306 1.8 0.2608 1.7 0.92 1494.1 22.6 1488.3 14.4 1479.9 13.7 1479.9 13.7 101.0
BENYON 269 9 149 8947 0.9 10.5463 2.0 3.3978 3.0 0.2599 2.2 0.75 1489.3 29.7 1503.9 23.5 1524.5 37.7 1524.5 37.7 97.7
BENYON 269 19 242 179328 2.9 10.5194 0.6 3.5199 1.4 0.2685 1.3 0.92 1533.4 17.8 1531.7 11.2 1529.3 10.4 1529.3 10.4 100.3
BENYON 269 11 289 249024 1.2 10.4260 0.6 3.6170 1.5 0.2735 1.4 0.93 1558.6 19.1 1553.3 11.8 1546.1 10.6 1546.1 10.6 100.8
BENYON 269 105 687 6743 0.8 10.1133 0.5 2.9132 2.8 0.2137 2.7 0.98 1248.4 31.0 1385.3 21.1 1603.1 10.2 1603.1 10.2 77.9
BENYON 269 33 131 72893 3.1 10.0284 0.6 4.1231 1.4 0.2999 1.2 0.90 1690.8 18.5 1658.9 11.3 1618.8 10.9 1618.8 10.9 104.4
BENYON 269 56 215 209592 1.3 9.2129 0.8 4.7072 1.7 0.3145 1.6 0.90 1763.0 24.3 1768.5 14.7 1775.1 13.8 1775.1 13.8 99.3
BENYON 269 101 44 19182 0.8 9.1553 1.2 4.9195 1.7 0.3267 1.3 0.73 1822.2 20.1 1805.6 14.7 1786.5 21.9 1786.5 21.9 102.0
BENYON 269 74 316 391674 1.9 9.0621 0.2 5.0301 1.4 0.3306 1.4 0.99 1841.3 22.9 1824.4 12.3 1805.2 4.4 1805.2 4.4 102.0
BENYON 269 78 188 110299 2.4 9.0304 0.5 5.0948 2.2 0.3337 2.2 0.98 1856.2 34.9 1835.2 18.8 1811.5 8.8 1811.5 8.8 102.5
BENYON 269 43 129 2394 0.3 8.9381 1.9 4.1243 4.0 0.2674 3.5 0.88 1527.4 47.6 1659.1 32.5 1830.2 34.0 1830.2 34.0 83.5
BENYON 269 100 66 45827 3.3 8.7043 1.0 5.4742 1.2 0.3456 0.8 0.63 1913.5 12.9 1896.6 10.7 1878.1 17.5 1878.1 17.5 101.9
BENYON 269 70 177 53100 2.6 8.6120 0.6 5.6614 1.4 0.3536 1.3 0.91 1951.8 21.8 1925.5 12.3 1897.3 10.7 1897.3 10.7 102.9
BENYON 269 25 176 154419 2.7 8.6081 0.4 5.5852 1.4 0.3487 1.4 0.95 1928.4 22.9 1913.8 12.4 1898.1 7.8 1898.1 7.8 101.6
BENYON 269 46 526 4662 1.6 8.3061 0.6 5.9769 1.6 0.3601 1.4 0.93 1982.5 24.5 1972.5 13.5 1962.0 10.5 1962.0 10.5 101.0
BENYON 269 60 185 6070 2.7 8.1219 0.6 5.9778 1.4 0.3521 1.3 0.92 1944.7 22.2 1972.6 12.5 2002.0 9.9 2002.0 9.9 97.1
BENYON 269 23 60 41286 1.0 7.6327 1.1 7.0635 1.6 0.3910 1.1 0.72 2127.6 20.3 2119.5 13.8 2111.6 18.9 2111.6 18.9 100.8
BENYON 269 77 209 143742 1.7 7.2308 0.2 8.0390 2.5 0.4216 2.4 1.00 2267.7 46.8 2235.4 22.2 2206.0 3.9 2206.0 3.9 102.8
BENYON 269 94 250 7404 1.5 6.4754 4.4 10.1814 9.1 0.4782 8.0 0.87 2519.2 165.9 2451.4 84.4 2395.6 75.5 2395.6 75.5 105.2
BENYON 269 5 710 235085 8.1 6.0667 1.2 11.1013 1.6 0.4885 1.0 0.62 2564.0 20.6 2531.7 14.6 2505.8 20.7 2505.8 20.7 102.3
BENYON 269 6 122 175932 2.3 5.8832 0.5 11.5802 2.0 0.4941 1.9 0.97 2588.5 41.1 2571.1 18.6 2557.4 8.5 2557.4 8.5 101.2
BENYON 269 48 161 123247 1.9 5.8620 0.2 11.7089 1.5 0.4978 1.5 0.99 2604.4 32.0 2581.4 14.1 2563.4 2.8 2563.4 2.8 101.6
BENYON 269 50 55 61914 1.2 5.8299 0.7 11.7491 1.5 0.4968 1.3 0.88 2600.0 27.5 2584.6 13.6 2572.6 11.4 2572.6 11.4 101.1
BENYON 269 2 80 59682 0.6 5.7790 1.0 11.5370 1.4 0.4835 1.0 0.71 2542.7 21.3 2567.6 13.4 2587.3 16.9 2587.3 16.9 98.3
BENYON 269 7 56 98158 0.7 5.4873 0.6 13.7317 2.9 0.5465 2.8 0.98 2810.6 64.0 2731.4 27.2 2673.3 10.2 2673.3 10.2 105.1
BENYON 269 97 125 146526 2.5 5.4183 0.2 13.4810 1.8 0.5298 1.8 0.99 2740.5 39.7 2714.0 16.9 2694.3 3.6 2694.3 3.6 101.7
BENYON 269 76 120 48760 1.7 5.4140 0.4 11.5872 16.6 0.4550 16.6 1.00 2417.4 335.2 2571.6 156.6 2695.6 6.0 2695.6 6.0 89.7
BENYON 269 10 43 15127 1.1 5.4120 1.5 13.2912 2.1 0.5217 1.4 0.69 2706.4 32.0 2700.6 19.7 2696.2 24.9 2696.2 24.9 100.4
BENYON 269 13 71 57181 1.2 5.3237 0.5 13.5805 1.4 0.5244 1.3 0.93 2717.6 28.1 2720.9 12.9 2723.3 8.2 2723.3 8.2 99.8
BENYON 269 26 58 55003 1.7 5.3150 0.5 13.9220 1.0 0.5367 0.8 0.84 2769.5 18.5 2744.4 9.2 2726.0 8.6 2726.0 8.6 101.6
BENYON 269 27 213 498705 1.1 5.2812 0.3 13.4577 1.2 0.5155 1.2 0.98 2679.9 25.7 2712.3 11.4 2736.5 4.3 2736.5 4.3 97.9

Sample 4 (1AB/06-34-084-07W4/00)
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

BENYON 250-30 498 21745 1.2 21.6160 5.9 0.1264 6.3 0.0198 2.0 0.32 126.5 2.5 120.8 7.1 11.3 143.0 126.5 2.5 NA
BENYON 250-60 686 30087 1.8 20.2329 2.7 0.1665 3.2 0.0244 1.7 0.54 155.6 2.7 156.4 4.7 168.0 63.6 155.6 2.7 NA
BENYON 250-35 256 2191 1.0 20.3174 12.4 0.1672 13.1 0.0246 4.2 0.32 156.9 6.5 157.0 19.0 158.3 290.8 156.9 6.5 NA
BENYON 250-105 611 32417 4.4 19.9420 5.4 0.1819 5.8 0.0263 2.1 0.37 167.4 3.5 169.7 9.0 201.8 124.5 167.4 3.5 NA
BENYON 250-42 65 11013 0.6 20.7374 11.2 0.3199 11.6 0.0481 3.0 0.26 302.9 8.8 281.8 28.5 110.2 264.4 302.9 8.8 NA
BENYON 250-90 169 21363 0.9 19.2316 4.8 0.3782 5.0 0.0527 1.4 0.28 331.4 4.6 325.7 14.1 285.3 110.7 331.4 4.6 NA
BENYON 250-94 140 26560 0.8 18.3396 5.1 0.3970 5.7 0.0528 2.4 0.42 331.8 7.8 339.5 16.4 392.9 115.4 331.8 7.8 NA
BENYON 250-58 256 33879 5.2 18.2354 4.1 0.4504 6.0 0.0596 4.3 0.73 373.0 15.7 377.6 18.8 405.6 91.7 373.0 15.7 NA
BENYON 250-57 199 37566 1.3 18.6559 3.9 0.4492 5.3 0.0608 3.6 0.68 380.3 13.4 376.7 16.7 354.4 87.4 380.3 13.4 NA
BENYON 250-12 155 27270 0.6 19.2367 7.1 0.4470 7.2 0.0624 1.3 0.18 390.0 4.9 375.2 22.7 284.7 162.6 390.0 4.9 NA
BENYON 250-79 212 18881 3.2 18.6693 3.7 0.4680 4.3 0.0634 2.3 0.52 396.1 8.8 389.8 14.1 352.8 83.7 396.1 8.8 NA
BENYON 250-86 347 42825 4.2 18.5473 1.3 0.4787 3.2 0.0644 2.9 0.91 402.3 11.2 397.2 10.4 367.5 29.8 402.3 11.2 109.5
BENYON 250-54 427 115663 1.1 18.1730 1.7 0.5015 2.5 0.0661 1.8 0.73 412.6 7.2 412.7 8.4 413.3 37.9 412.6 7.2 99.8
BENYON 250-88 249 19990 2.5 18.0587 2.5 0.5050 2.9 0.0661 1.4 0.48 412.8 5.5 415.1 9.8 427.4 56.5 412.8 5.5 96.6
BENYON 250-41 212 36065 4.2 18.2972 2.4 0.5022 3.1 0.0666 2.0 0.65 415.9 8.2 413.2 10.6 398.0 53.2 415.9 8.2 104.5
BENYON 250-21 164 17759 4.3 18.6396 4.3 0.4936 4.5 0.0667 1.4 0.30 416.4 5.5 407.3 15.3 356.3 97.9 416.4 5.5 116.8
BENYON 250-23 239 29361 6.9 18.4370 3.6 0.5046 4.2 0.0675 2.1 0.51 420.9 8.7 414.8 14.2 381.0 80.1 420.9 8.7 110.5
BENYON 250-92 185 32347 1.2 18.4590 2.9 0.5043 3.9 0.0675 2.7 0.69 421.2 11.1 414.6 13.4 378.3 64.4 421.2 11.1 111.3
BENYON 250-22 64 8118 0.9 18.9550 12.4 0.4952 12.5 0.0681 2.1 0.17 424.6 8.7 408.5 42.2 318.3 282.0 424.6 8.7 133.4
BENYON 250-18 325 32688 7.2 18.0932 2.0 0.5208 2.4 0.0683 1.3 0.55 426.1 5.5 425.7 8.4 423.1 45.4 426.1 5.5 100.7
BENYON 250-13 573 48818 1.4 17.7388 1.1 0.5321 3.9 0.0685 3.7 0.96 426.9 15.5 433.2 13.8 467.1 24.8 426.9 15.5 91.4
BENYON 250-52 157 26334 0.6 17.3491 2.7 0.5674 3.3 0.0714 1.8 0.56 444.6 7.9 456.4 12.1 516.1 59.9 444.6 7.9 86.1
BENYON 250-83 119 36025 1.7 17.1957 4.5 0.6935 5.9 0.0865 3.7 0.64 534.7 19.1 534.9 24.4 535.6 99.0 534.7 19.1 99.8
BENYON 250-73 140 19443 2.6 16.6753 3.5 0.7159 4.8 0.0866 3.3 0.69 535.3 17.0 548.2 20.4 602.4 75.5 535.3 17.0 88.9
BENYON 250-70 176 53888 4.4 16.1284 2.7 0.8621 4.0 0.1008 3.0 0.74 619.4 17.8 631.3 19.0 674.2 57.8 619.4 17.8 91.9
BENYON 250-19 217 62584 1.3 15.1020 1.5 1.1794 1.7 0.1292 0.9 0.51 783.2 6.5 791.0 9.5 813.2 31.3 783.2 6.5 96.3
BENYON 250-72 148 63780 2.8 13.9532 0.9 1.6732 2.5 0.1693 2.3 0.93 1008.4 21.8 998.4 16.0 976.5 19.0 976.5 19.0 103.3
BENYON 250-80 602 268894 3.3 13.8383 0.3 1.6955 0.9 0.1702 0.9 0.94 1013.0 8.3 1006.8 6.0 993.4 6.4 993.4 6.4 102.0
BENYON 250-1 132 103147 2.3 13.8277 1.9 1.7099 2.1 0.1715 0.9 0.42 1020.3 8.3 1012.2 13.3 994.9 38.4 994.9 38.4 102.5
BENYON 250-101 354 38632 7.2 13.7685 1.5 1.3548 7.2 0.1353 7.0 0.98 817.9 53.9 869.6 42.0 1003.6 30.9 1003.6 30.9 81.5
BENYON 250-33 73 27730 1.9 13.7422 3.9 1.6608 4.3 0.1655 1.8 0.43 987.4 16.9 993.7 27.4 1007.5 79.2 1007.5 79.2 98.0
BENYON 250-103 82 39673 4.5 13.7277 2.2 1.7004 2.5 0.1693 1.2 0.48 1008.3 11.5 1008.7 16.3 1009.6 45.2 1009.6 45.2 99.9
BENYON 250-14 1111 624094 7.9 13.7257 0.2 1.6418 0.7 0.1634 0.7 0.95 975.9 6.1 986.4 4.5 1009.9 4.5 1009.9 4.5 96.6
BENYON 250-95 337 83844 3.4 13.7222 0.7 1.6940 0.9 0.1686 0.6 0.67 1004.3 5.9 1006.3 6.0 1010.4 14.1 1010.4 14.1 99.4
BENYON 250-65 69 27644 1.4 13.6226 2.9 1.7889 3.1 0.1767 1.2 0.39 1049.2 11.9 1041.4 20.4 1025.2 58.3 1025.2 58.3 102.3
BENYON 250-39 42 23504 2.8 13.5869 7.5 1.7455 7.8 0.1720 2.4 0.30 1023.1 22.5 1025.5 50.7 1030.5 151.2 1030.5 151.2 99.3
BENYON 250-59 531 273447 5.3 13.5653 0.4 1.7551 1.2 0.1727 1.1 0.95 1026.9 10.7 1029.1 7.7 1033.7 7.7 1033.7 7.7 99.3
BENYON 250-99 101 43523 0.5 13.5594 2.2 1.8259 2.8 0.1796 1.8 0.62 1064.6 17.3 1054.8 18.7 1034.6 45.0 1034.6 45.0 102.9
BENYON 250-20 403 150764 21.5 13.5333 0.8 1.7814 2.3 0.1748 2.2 0.93 1038.8 20.8 1038.7 15.1 1038.5 16.9 1038.5 16.9 100.0
BENYON 250-55 262 122394 2.4 13.5254 0.9 1.8122 1.4 0.1778 1.1 0.79 1054.8 10.7 1049.9 9.1 1039.7 17.3 1039.7 17.3 101.5
BENYON 250-66 260 55633 2.4 13.4900 1.3 1.8315 1.7 0.1792 1.1 0.64 1062.5 10.7 1056.8 11.1 1045.0 26.1 1045.0 26.1 101.7
BENYON 250-11 116 37246 0.9 13.4811 2.3 1.8730 3.1 0.1831 2.1 0.66 1084.1 20.6 1071.6 20.6 1046.3 47.0 1046.3 47.0 103.6
BENYON 250-27 800 117673 47.7 13.4786 0.3 1.8380 1.0 0.1797 0.9 0.96 1065.2 9.2 1059.1 6.4 1046.7 5.5 1046.7 5.5 101.8
BENYON 250-15 65 29683 4.0 13.4730 2.1 1.8592 2.7 0.1817 1.7 0.62 1076.1 16.5 1066.7 17.6 1047.5 42.1 1047.5 42.1 102.7
BENYON 250-25 144 21182 1.1 13.4601 3.6 1.7985 3.7 0.1756 1.1 0.29 1042.7 10.6 1044.9 24.5 1049.5 72.2 1049.5 72.2 99.4
BENYON 250-78 327 240254 2.5 13.4384 0.6 1.8677 0.9 0.1820 0.6 0.71 1078.1 6.4 1069.7 6.0 1052.7 12.8 1052.7 12.8 102.4
BENYON 250-76 403 132992 4.8 13.4065 0.4 1.8530 1.0 0.1802 0.9 0.92 1067.9 9.2 1064.5 6.7 1057.5 8.0 1057.5 8.0 101.0
BENYON 250-71 405 152751 5.6 13.3827 0.4 1.8877 2.4 0.1832 2.4 0.98 1084.5 24.0 1076.8 16.2 1061.1 8.8 1061.1 8.8 102.2
BENYON 250-98 231 86289 0.8 13.3355 0.8 1.9103 1.0 0.1848 0.6 0.62 1092.9 6.3 1084.7 6.8 1068.2 16.3 1068.2 16.3 102.3
BENYON 250-84 467 539152 5.9 13.3313 0.7 1.8826 2.0 0.1820 1.8 0.93 1078.0 18.1 1075.0 13.0 1068.8 14.8 1068.8 14.8 100.9
BENYON 250-5 66 21963 1.8 13.3230 2.3 1.9036 2.6 0.1839 1.2 0.45 1088.5 11.6 1082.4 17.3 1070.1 46.6 1070.1 46.6 101.7
BENYON 250-8 336 141982 1.8 13.2296 0.4 1.9739 3.0 0.1894 3.0 0.99 1118.1 30.9 1106.6 20.5 1084.2 8.5 1084.2 8.5 103.1
BENYON 250-7 279 55504 1.4 13.1987 1.4 1.3666 4.9 0.1308 4.6 0.96 792.6 34.6 874.7 28.5 1088.9 28.7 1088.9 28.7 72.8
BENYON 250-82 405 223009 2.6 12.8557 0.6 2.0879 1.2 0.1947 1.1 0.87 1146.7 11.0 1144.8 8.3 1141.4 11.6 1141.4 11.6 100.5
BENYON 250-100 138 93805 2.4 12.8396 0.9 2.1755 3.3 0.2026 3.2 0.96 1189.2 34.2 1173.2 22.9 1143.9 18.6 1143.9 18.6 104.0
BENYON 250-17 288 105847 2.3 12.7851 0.6 2.1450 1.7 0.1989 1.6 0.94 1169.4 16.9 1163.4 11.7 1152.4 11.5 1152.4 11.5 101.5
BENYON 250-49 85 18084 1.9 12.7763 2.0 2.0385 3.9 0.1889 3.3 0.85 1115.4 33.4 1128.5 26.2 1153.7 40.6 1153.7 40.6 96.7
BENYON 250-77 105 31995 2.7 12.7397 1.0 2.1035 3.2 0.1944 3.1 0.95 1144.9 32.3 1149.9 22.3 1159.4 19.6 1159.4 19.6 98.8
BENYON 250-93 130 76679 1.7 12.7187 1.4 2.1366 2.2 0.1971 1.7 0.78 1159.7 17.8 1160.7 14.9 1162.7 26.9 1162.7 26.9 99.7
BENYON 250-47 421 115662 1.8 12.7183 0.3 2.2076 1.4 0.2036 1.4 0.98 1194.8 14.7 1183.5 9.7 1162.7 5.7 1162.7 5.7 102.8
BENYON 250-96 303 87057 3.9 12.7178 0.9 2.2362 1.3 0.2063 0.8 0.67 1208.9 9.2 1192.5 8.8 1162.8 18.6 1162.8 18.6 104.0
BENYON 250-28 54 31698 3.0 12.7123 3.8 2.2582 4.3 0.2082 2.0 0.47 1219.2 22.4 1199.3 30.0 1163.7 74.4 1163.7 74.4 104.8
BENYON 250-63 125 63172 2.9 12.6784 1.3 2.1637 5.1 0.1990 4.9 0.96 1169.7 52.5 1169.5 35.3 1169.0 26.7 1169.0 26.7 100.1
BENYON 250-38 81 28165 1.8 12.6774 1.9 2.1964 3.4 0.2019 2.8 0.83 1185.8 30.7 1179.9 23.9 1169.1 38.2 1169.1 38.2 101.4
BENYON 250-36 156 96378 2.2 12.6561 1.4 2.2282 1.6 0.2045 0.9 0.57 1199.6 10.2 1189.9 11.5 1172.5 26.9 1172.5 26.9 102.3
BENYON 250-62 158 63901 3.2 12.5374 0.5 2.2829 1.8 0.2076 1.8 0.97 1215.9 19.6 1207.0 12.9 1191.1 9.2 1191.1 9.2 102.1
BENYON 250-85 182 70117 2.0 12.4914 1.2 2.2734 2.1 0.2060 1.7 0.82 1207.3 18.7 1204.1 14.7 1198.3 23.5 1198.3 23.5 100.7
BENYON 250-50 135 37719 3.8 12.1518 1.4 2.5341 2.0 0.2233 1.4 0.69 1299.5 16.0 1281.9 14.3 1252.5 27.7 1252.5 27.7 103.8
BENYON 250-9 440 178473 1.3 12.1485 0.4 2.4713 1.0 0.2177 0.9 0.90 1269.9 10.7 1263.7 7.4 1253.0 8.6 1253.0 8.6 101.4
BENYON 250-45 170 84597 2.5 12.0089 1.1 2.5532 1.5 0.2224 1.0 0.65 1294.4 11.2 1287.4 10.7 1275.6 21.7 1275.6 21.7 101.5
BENYON 250-48 75 29712 0.9 12.0033 1.4 2.6025 1.8 0.2266 1.1 0.62 1316.5 13.4 1301.4 13.4 1276.5 27.9 1276.5 27.9 103.1
BENYON 250-4 118 41753 2.5 11.9501 1.4 2.5783 2.3 0.2235 1.8 0.80 1300.1 21.7 1294.5 16.9 1285.1 26.8 1285.1 26.8 101.2
BENYON 250-69 37 20327 2.2 11.7118 5.3 2.8069 5.9 0.2384 2.5 0.42 1378.5 30.9 1357.4 44.1 1324.3 103.3 1324.3 103.3 104.1
BENYON 250-75 122 172704 2.2 11.1165 0.8 3.1714 1.7 0.2557 1.5 0.87 1467.8 19.2 1450.2 13.0 1424.6 15.8 1424.6 15.8 103.0
BENYON 250-46 93 77923 2.3 11.0639 1.2 3.0468 3.2 0.2445 2.9 0.92 1410.0 37.2 1419.4 24.3 1433.6 23.4 1433.6 23.4 98.4
BENYON 250-26 143 81356 2.7 10.9527 0.8 3.2243 1.0 0.2561 0.6 0.62 1470.0 8.0 1463.0 7.6 1452.9 14.7 1452.9 14.7 101.2
BENYON 250-6 210 130796 1.0 10.8273 0.8 3.2260 1.6 0.2533 1.4 0.88 1455.6 18.8 1463.4 12.7 1474.8 14.7 1474.8 14.7 98.7
BENYON 250-64 67 41390 2.2 10.7763 2.2 3.3260 2.5 0.2599 1.2 0.49 1489.6 16.3 1487.2 19.7 1483.7 41.7 1483.7 41.7 100.4
BENYON 250-97 479 44160 3.1 10.7528 0.4 3.4254 1.0 0.2671 0.9 0.90 1526.2 11.7 1510.2 7.5 1487.8 8.0 1487.8 8.0 102.6
BENYON 250-2 157 93826 1.8 10.6673 0.7 3.4562 1.1 0.2674 0.9 0.81 1527.5 12.4 1517.3 8.9 1502.9 12.6 1502.9 12.6 101.6
BENYON 250-91 168 297517 2.3 9.6200 0.5 4.4877 2.8 0.3131 2.7 0.98 1756.0 42.0 1728.7 23.1 1695.8 9.0 1695.8 9.0 103.6
BENYON 250-104 104 35128 2.5 9.5267 0.9 4.1057 3.0 0.2837 2.9 0.95 1609.9 40.7 1655.4 24.5 1713.7 17.0 1713.7 17.0 93.9
BENYON 250-43 68 62692 1.7 9.3028 1.5 4.6915 2.8 0.3165 2.4 0.84 1772.8 36.7 1765.7 23.7 1757.3 28.2 1757.3 28.2 100.9
BENYON 250-51 234 102777 0.8 8.9468 0.5 5.0808 2.2 0.3297 2.2 0.98 1836.9 34.9 1832.9 19.0 1828.4 8.7 1828.4 8.7 100.5
BENYON 250-10 288 2798 5.3 8.8981 1.3 4.6541 2.1 0.3003 1.7 0.78 1693.0 24.7 1759.0 17.9 1838.3 24.4 1838.3 24.4 92.1
BENYON 250-81 155 18109 0.9 8.7903 0.7 5.3489 7.2 0.3410 7.1 1.00 1891.5 117.0 1876.7 61.4 1860.3 12.3 1860.3 12.3 101.7
BENYON 250-44 242 9329 1.9 8.5017 0.8 5.0500 3.5 0.3114 3.4 0.97 1747.5 51.7 1827.7 29.4 1920.4 14.3 1920.4 14.3 91.0
BENYON 250-31 96 73213 0.4 5.3894 0.3 13.4534 0.9 0.5259 0.9 0.95 2724.0 19.4 2712.0 8.6 2703.1 4.5 2703.1 4.5 100.8
BENYON 250-67 64 65721 1.3 5.3473 0.3 13.7940 3.3 0.5350 3.3 1.00 2762.3 73.3 2735.7 31.0 2716.0 4.6 2716.0 4.6 101.7
BENYON 250-37 59 47296 2.8 5.2362 0.4 14.1731 1.4 0.5382 1.4 0.96 2776.1 31.1 2761.4 13.6 2750.6 6.8 2750.6 6.8 100.9
BENYON 250-16 261 442981 3.3 4.7889 0.6 16.5979 1.8 0.5765 1.7 0.94 2934.4 39.5 2911.9 17.1 2896.4 9.9 2896.4 9.9 101.3
BENYON 250-29 106 97673 1.0 4.5624 0.2 17.1812 5.4 0.5685 5.4 1.00 2901.8 126.9 2945.0 52.2 2974.7 3.6 2974.7 3.6 97.5
BENYON 250-102 101 97394 1.6 3.9578 0.3 22.2950 1.8 0.6400 1.8 0.98 3188.9 44.2 3196.7 17.3 3201.6 5.0 3201.6 5.0 99.6
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

BENYON 190 27 437 33255 1.3 19.6308 3.2 0.2747 4.4 0.0391 3.0 0.68 247.3 7.3 246.4 9.7 238.1 74.7 247.3 7.3 NA
BENYON 190 29 55 4277 1.1 19.8653 23.1 0.3642 23.3 0.0525 3.1 0.13 329.7 9.9 315.4 63.2 210.7 540.9 329.7 9.9 NA
BENYON 190 55 55 9330 1.8 21.4192 25.6 0.3657 26.0 0.0568 4.2 0.16 356.2 14.5 316.4 70.7 33.2 622.7 356.2 14.5 NA
BENYON 190 67 434 30172 12.7 18.5812 2.9 0.4273 3.0 0.0576 1.0 0.32 360.9 3.4 361.3 9.2 363.4 64.7 360.9 3.4 NA
BENYON 190 5 103 15916 1.0 19.5255 13.7 0.4117 13.8 0.0583 1.9 0.14 365.3 6.8 350.1 40.8 250.5 315.4 365.3 6.8 NA
BENYON 190 35 194 34815 1.3 17.6757 5.3 0.5241 5.6 0.0672 1.8 0.32 419.2 7.1 427.9 19.4 475.0 116.7 419.2 7.1 88.2
BENYON 190 96 164 37077 1.0 17.9804 2.9 0.5306 3.2 0.0692 1.4 0.45 431.3 6.0 432.2 11.3 437.1 63.9 431.3 6.0 98.7
BENYON 190 99 214 12988 3.8 16.9702 6.9 0.5671 7.4 0.0698 2.6 0.35 434.9 10.9 456.1 27.1 564.4 150.4 434.9 10.9 77.1
BENYON 190 28 172 31347 2.0 17.6838 3.5 0.5639 3.7 0.0723 1.2 0.33 450.2 5.3 454.1 13.5 474.0 76.9 450.2 5.3 95.0
BENYON 190 8 424 84348 1.5 17.7900 0.8 0.5669 1.4 0.0731 1.1 0.80 455.1 4.9 456.0 5.1 460.7 18.6 455.1 4.9 98.8
BENYON 190 58 294 48476 1.0 18.5437 4.0 0.5477 4.1 0.0737 0.7 0.17 458.2 3.1 443.5 14.7 368.0 90.5 458.2 3.1 124.5
BENYON 190 97 178 33384 1.8 17.4897 4.3 0.6029 4.7 0.0765 1.7 0.37 475.1 7.8 479.1 17.8 498.3 95.5 475.1 7.8 95.3
BENYON 190 98 290 29572 4.0 15.1794 4.6 0.7133 6.4 0.0785 4.5 0.70 487.3 21.0 546.7 27.1 802.5 96.2 487.3 21.0 60.7
BENYON 190 102 254 90901 1.8 16.8367 2.6 0.7399 2.8 0.0903 1.2 0.41 557.6 6.2 562.3 12.1 581.5 55.6 557.6 6.2 95.9
BENYON 190 37 51 13611 2.6 14.2845 4.1 1.5676 4.9 0.1624 2.8 0.56 970.1 25.0 957.5 30.6 928.5 83.9 928.5 83.9 104.5
BENYON 190 85 118 42559 2.2 13.8540 1.1 1.6560 1.5 0.1664 1.0 0.65 992.2 8.8 991.8 9.4 991.1 23.0 991.1 23.0 100.1
BENYON 190 77 171 37017 3.2 13.8268 1.4 1.4824 2.2 0.1487 1.7 0.78 893.4 14.5 923.2 13.5 995.1 28.1 995.1 28.1 89.8
BENYON 190 70 72 12405 3.2 13.8001 3.5 1.6192 3.8 0.1621 1.4 0.38 968.2 12.8 977.7 23.8 999.0 71.4 999.0 71.4 96.9
BENYON 190 47 246 77645 3.7 13.7692 1.4 1.6559 1.9 0.1654 1.3 0.67 986.5 11.8 991.8 12.2 1003.5 29.1 1003.5 29.1 98.3
BENYON 190 23 365 177908 4.5 13.7690 0.5 1.6881 1.9 0.1686 1.8 0.96 1004.3 17.1 1004.0 12.1 1003.5 10.2 1003.5 10.2 100.1
BENYON 190 12 561 283813 7.3 13.7414 0.5 1.7361 1.3 0.1730 1.2 0.93 1028.8 11.7 1022.0 8.5 1007.6 9.9 1007.6 9.9 102.1
BENYON 190 87 195 145676 3.1 13.6991 0.9 1.7631 1.6 0.1752 1.4 0.85 1040.6 13.4 1032.0 10.7 1013.9 17.6 1013.9 17.6 102.6
BENYON 190 57 137 60494 4.8 13.6973 1.2 1.7062 2.0 0.1695 1.6 0.80 1009.3 14.8 1010.8 12.8 1014.1 24.4 1014.1 24.4 99.5
BENYON 190 69 200 138826 3.1 13.6795 0.7 1.7241 1.2 0.1710 0.9 0.79 1017.9 8.6 1017.5 7.5 1016.8 14.6 1016.8 14.6 100.1
BENYON 190 50 387 107576 2.6 13.6691 0.7 1.7185 1.4 0.1704 1.2 0.85 1014.1 11.0 1015.5 8.8 1018.3 14.6 1018.3 14.6 99.6
BENYON 190 105 177 16731 3.0 13.6566 2.2 1.6664 2.8 0.1651 1.7 0.62 984.8 15.7 995.8 17.8 1020.2 44.6 1020.2 44.6 96.5
BENYON 190 2 315 278732 168.6 13.6292 0.9 1.7229 2.4 0.1703 2.3 0.93 1013.8 21.2 1017.1 15.6 1024.2 18.0 1024.2 18.0 99.0
BENYON 190 21 343 185742 3.6 13.6199 1.0 1.8070 1.9 0.1785 1.6 0.85 1058.8 16.1 1048.0 12.7 1025.6 20.6 1025.6 20.6 103.2
BENYON 190 3 137 50054 2.5 13.6096 2.6 1.7896 2.8 0.1766 1.1 0.40 1048.6 10.8 1041.7 18.3 1027.1 52.2 1027.1 52.2 102.1
BENYON 190 25 138 56296 2.7 13.5900 2.0 1.7854 2.3 0.1760 1.1 0.49 1045.0 10.7 1040.2 14.7 1030.0 39.7 1030.0 39.7 101.4
BENYON 190 68 199 76146 3.3 13.5720 1.0 1.7728 1.3 0.1745 0.9 0.65 1036.9 8.2 1035.5 8.6 1032.7 20.4 1032.7 20.4 100.4
BENYON 190 92 318 90752 2.9 13.5339 1.0 1.7917 1.4 0.1759 1.0 0.69 1044.4 9.4 1042.4 9.3 1038.4 20.9 1038.4 20.9 100.6
BENYON 190 18 218 78443 2.3 13.5020 1.2 1.8919 2.3 0.1853 2.0 0.86 1095.7 20.4 1078.3 15.6 1043.2 23.8 1043.2 23.8 105.0
BENYON 190 80 102 46987 2.7 13.5012 2.4 1.8216 2.7 0.1784 1.2 0.43 1058.1 11.2 1053.3 17.5 1043.3 48.6 1043.3 48.6 101.4
BENYON 190 30 176 59828 1.7 13.4940 1.2 1.8043 2.8 0.1766 2.5 0.89 1048.3 24.1 1047.0 18.2 1044.4 25.2 1044.4 25.2 100.4
BENYON 190 15 552 58431 3.0 13.4483 0.4 1.7909 1.3 0.1747 1.2 0.95 1037.8 11.5 1042.2 8.2 1051.2 7.7 1051.2 7.7 98.7
BENYON 190 82 84 21240 1.9 13.4396 3.3 1.7143 7.0 0.1671 6.2 0.88 996.1 56.8 1013.9 44.7 1052.5 66.0 1052.5 66.0 94.6
BENYON 190 66 1128 20811 7.0 13.4017 0.6 1.7567 1.1 0.1707 0.9 0.82 1016.2 8.4 1029.6 7.1 1058.2 12.7 1058.2 12.7 96.0
BENYON 190 56 85 35150 1.4 13.3441 2.8 1.8800 3.5 0.1819 2.1 0.59 1077.6 20.7 1074.0 23.4 1066.9 57.3 1066.9 57.3 101.0
BENYON 190 33 165 96054 1.7 13.3210 1.4 1.9280 3.1 0.1863 2.7 0.88 1101.1 27.5 1090.8 20.6 1070.4 29.1 1070.4 29.1 102.9
BENYON 190 103 928 11697 2.3 13.0791 0.9 1.8291 5.0 0.1735 5.0 0.98 1031.4 47.3 1056.0 33.1 1107.1 17.8 1107.1 17.8 93.2
BENYON 190 16 79 5668 1.0 12.9958 2.8 1.9655 3.1 0.1853 1.5 0.47 1095.7 14.8 1103.8 21.2 1119.9 55.6 1119.9 55.6 97.8
BENYON 190 62 609 223709 4.9 12.9863 0.6 1.9619 1.5 0.1848 1.4 0.93 1093.0 13.8 1102.5 9.9 1121.3 11.0 1121.3 11.0 97.5
BENYON 190 75 90 58109 3.6 12.9406 2.6 1.9993 3.3 0.1876 2.0 0.60 1108.6 20.0 1115.3 22.1 1128.3 52.1 1128.3 52.1 98.2
BENYON 190 36 81 20776 3.5 12.8684 1.6 2.0705 2.7 0.1932 2.2 0.80 1138.9 22.6 1139.1 18.4 1139.5 31.9 1139.5 31.9 100.0
BENYON 190 19 157 44409 2.0 12.8540 3.1 2.0829 5.5 0.1942 4.6 0.83 1144.0 48.0 1143.2 37.8 1141.7 61.2 1141.7 61.2 100.2
BENYON 190 86 886 12836 2.6 12.8287 0.4 2.0379 1.2 0.1896 1.1 0.93 1119.3 11.2 1128.3 8.0 1145.6 8.6 1145.6 8.6 97.7
BENYON 190 59 308 110579 2.0 12.8031 0.6 2.0707 2.3 0.1923 2.2 0.96 1133.7 22.9 1139.2 15.7 1149.6 12.2 1149.6 12.2 98.6
BENYON 190 34 75 8431 2.2 12.8025 3.2 2.0976 4.1 0.1948 2.4 0.60 1147.2 25.6 1148.0 27.9 1149.7 64.5 1149.7 64.5 99.8
BENYON 190 101 182 45584 3.5 12.7977 1.6 2.0335 2.0 0.1887 1.3 0.63 1114.6 13.0 1126.8 13.8 1150.4 31.2 1150.4 31.2 96.9
BENYON 190 90 242 97803 2.2 12.7887 0.6 2.0796 1.1 0.1929 0.9 0.81 1137.0 8.9 1142.1 7.3 1151.8 12.5 1151.8 12.5 98.7
BENYON 190 13 122 45262 1.1 12.7818 1.8 2.1387 2.0 0.1983 0.9 0.45 1166.0 9.7 1161.4 14.0 1152.9 35.8 1152.9 35.8 101.1
BENYON 190 11 211 70987 2.5 12.7689 1.2 2.1111 4.7 0.1955 4.6 0.97 1151.1 48.3 1152.4 32.6 1154.9 23.0 1154.9 23.0 99.7
BENYON 190 64 202 75525 2.1 12.7504 1.2 2.0867 3.0 0.1930 2.8 0.92 1137.4 29.2 1144.5 20.8 1157.7 23.2 1157.7 23.2 98.2
BENYON 190 54 558 256637 2.0 12.7466 0.2 2.1521 0.7 0.1990 0.7 0.96 1169.7 7.1 1165.7 4.8 1158.3 3.9 1158.3 3.9 101.0
BENYON 190 17 713 244286 2.4 12.6939 0.3 2.2347 1.1 0.2057 1.0 0.96 1206.1 11.3 1192.0 7.5 1166.5 6.2 1166.5 6.2 103.4
BENYON 190 45 63 41664 2.1 12.6811 3.0 2.1343 4.2 0.1963 2.9 0.70 1155.4 31.0 1160.0 29.0 1168.5 59.4 1168.5 59.4 98.9
BENYON 190 10 310 40302 1.9 12.6765 0.8 1.9763 5.2 0.1817 5.2 0.99 1076.3 51.1 1107.5 35.1 1169.3 15.1 1169.3 15.1 92.0
BENYON 190 72 101 63815 2.0 12.6724 1.2 2.1279 4.5 0.1956 4.3 0.96 1151.5 45.8 1157.9 31.2 1169.9 24.6 1169.9 24.6 98.4
BENYON 190 73 139 60722 1.5 12.6547 1.4 2.1884 2.0 0.2009 1.4 0.72 1179.9 15.6 1177.4 14.1 1172.7 27.9 1172.7 27.9 100.6
BENYON 190 7 332 427514 2.7 12.6463 0.5 2.1465 0.9 0.1969 0.8 0.85 1158.5 8.5 1163.9 6.6 1174.0 10.0 1174.0 10.0 98.7
BENYON 190 51 115 57801 2.5 12.6110 2.1 2.1595 2.3 0.1975 0.9 0.40 1162.0 9.6 1168.1 15.8 1179.6 41.3 1179.6 41.3 98.5
BENYON 190 49 76 26253 1.3 12.5499 2.0 2.2264 2.4 0.2026 1.3 0.54 1189.5 14.1 1189.4 16.8 1189.2 39.9 1189.2 39.9 100.0
BENYON 190 1 50 24088 2.4 12.3267 4.3 2.4636 5.8 0.2203 3.9 0.67 1283.2 45.7 1261.4 42.2 1224.4 84.7 1224.4 84.7 104.8
BENYON 190 38 325 215733 2.1 12.2100 0.6 2.4823 2.1 0.2198 2.0 0.97 1280.9 23.7 1266.9 15.3 1243.2 10.9 1243.2 10.9 103.0
BENYON 190 60 196 103586 1.6 12.0788 1.1 2.3904 2.7 0.2094 2.5 0.91 1225.7 27.6 1239.7 19.5 1264.2 22.3 1264.2 22.3 96.9
BENYON 190 20 40 16033 1.6 12.0753 4.0 2.3997 4.6 0.2102 2.2 0.49 1229.7 24.9 1242.5 32.7 1264.8 77.7 1264.8 77.7 97.2
BENYON 190 79 207 65922 2.4 12.0519 1.9 2.3860 5.1 0.2086 4.7 0.93 1221.1 52.7 1238.4 36.6 1268.6 37.7 1268.6 37.7 96.3
BENYON 190 89 67 23273 2.1 11.8767 7.5 2.4657 9.6 0.2124 5.9 0.62 1241.6 67.1 1262.0 69.2 1297.1 146.0 1297.1 146.0 95.7
BENYON 190 14 260 144335 2.3 11.7311 0.7 2.7475 1.7 0.2338 1.6 0.92 1354.2 19.0 1341.4 12.6 1321.1 12.8 1321.1 12.8 102.5
BENYON 190 40 227 111555 2.0 11.6740 1.2 2.7513 1.6 0.2330 1.0 0.64 1349.9 12.3 1342.5 11.8 1330.5 23.6 1330.5 23.6 101.5
BENYON 190 4 156 132620 2.4 11.3781 0.7 2.9481 1.2 0.2433 1.0 0.82 1403.7 12.3 1394.3 9.0 1380.0 13.1 1380.0 13.1 101.7
BENYON 190 81 221 143074 2.6 11.3701 0.7 2.9306 2.9 0.2417 2.8 0.97 1395.4 35.0 1389.8 21.8 1381.4 13.9 1381.4 13.9 101.0
BENYON 190 100 37 28122 1.4 11.1751 2.7 3.0825 4.4 0.2498 3.5 0.79 1437.6 44.7 1428.3 33.6 1414.5 51.1 1414.5 51.1 101.6
BENYON 190 78 252 60472 2.5 11.0185 0.7 3.1115 2.7 0.2487 2.6 0.97 1431.5 33.7 1435.5 20.9 1441.5 13.6 1441.5 13.6 99.3
BENYON 190 32 167 155288 1.4 10.9958 1.1 3.2034 2.1 0.2555 1.8 0.86 1466.6 23.6 1458.0 16.2 1445.4 20.5 1445.4 20.5 101.5
BENYON 190 71 59 36523 2.0 10.9665 2.6 3.1637 5.5 0.2516 4.9 0.88 1446.9 62.9 1448.3 42.4 1450.5 48.9 1450.5 48.9 99.8
BENYON 190 76 133 82409 0.9 10.9258 0.8 3.1606 1.4 0.2504 1.1 0.79 1440.8 14.3 1447.6 10.7 1457.6 16.1 1457.6 16.1 98.8
BENYON 190 41 179 167915 1.4 10.8953 0.6 3.2760 2.5 0.2589 2.4 0.97 1484.1 31.7 1475.4 19.3 1462.9 12.3 1462.9 12.3 101.4
BENYON 190 91 148 136877 2.0 10.8489 0.5 3.3566 1.5 0.2641 1.4 0.94 1510.8 18.4 1494.3 11.4 1471.0 9.5 1471.0 9.5 102.7
BENYON 190 46 117 19728 2.1 10.8424 2.1 3.1104 3.8 0.2446 3.2 0.83 1410.5 40.0 1435.3 29.2 1472.1 40.1 1472.1 40.1 95.8
BENYON 190 94 69 40885 0.9 10.7888 1.4 3.3096 1.7 0.2590 1.0 0.61 1484.6 13.7 1483.3 13.3 1481.5 25.8 1481.5 25.8 100.2
BENYON 190 95 288 181534 1.9 10.7869 0.6 3.2680 1.3 0.2557 1.2 0.90 1467.7 15.5 1473.5 10.2 1481.9 11.0 1481.9 11.0 99.0
BENYON 190 44 150 93338 0.9 10.7264 1.1 3.1661 2.0 0.2463 1.7 0.84 1419.4 22.0 1448.9 15.8 1492.5 20.8 1492.5 20.8 95.1
BENYON 190 9 360 141812 5.5 10.3836 0.4 3.6987 1.4 0.2785 1.3 0.96 1584.0 18.8 1571.1 11.1 1553.7 7.3 1553.7 7.3 101.9
BENYON 190 48 102 19983 1.6 10.3055 1.7 3.5619 2.2 0.2662 1.4 0.62 1521.6 18.3 1541.1 17.4 1567.9 32.4 1567.9 32.4 97.0
BENYON 190 43 142 80280 2.1 9.8817 0.5 4.2637 2.7 0.3056 2.6 0.98 1718.9 39.7 1686.4 22.0 1646.2 9.5 1646.2 9.5 104.4
BENYON 190 65 298 244648 2.6 9.5384 0.3 4.2700 1.0 0.2954 0.9 0.95 1668.4 13.7 1687.6 8.1 1711.5 5.6 1711.5 5.6 97.5
BENYON 190 53 190 94522 1.6 9.5323 0.5 4.3875 1.4 0.3033 1.4 0.93 1707.8 20.3 1710.0 12.0 1712.7 9.5 1712.7 9.5 99.7
BENYON 190 52 170 96889 1.4 9.4139 0.7 4.1113 1.8 0.2807 1.7 0.91 1594.9 23.5 1656.5 14.9 1735.6 13.7 1735.6 13.7 91.9
BENYON 190 6 110 129331 1.7 9.3417 0.9 4.6484 1.4 0.3149 1.2 0.80 1765.0 17.8 1758.0 12.1 1749.7 15.9 1749.7 15.9 100.9
BENYON 190 93 273 149489 2.6 8.9128 0.5 5.0964 0.9 0.3294 0.7 0.84 1835.7 11.8 1835.5 7.5 1835.3 8.7 1835.3 8.7 100.0
BENYON 190 63 178 107157 1.8 8.8895 0.7 5.0547 1.2 0.3259 1.0 0.84 1818.4 16.2 1828.5 10.4 1840.1 12.1 1840.1 12.1 98.8
BENYON 190 84 112 20048 3.7 8.8611 1.1 5.1320 1.8 0.3298 1.4 0.77 1837.5 21.9 1841.4 15.1 1845.8 20.4 1845.8 20.4 99.5
BENYON 190 74 166 88072 1.1 8.8137 0.4 5.2387 1.2 0.3349 1.2 0.95 1861.9 18.8 1858.9 10.4 1855.5 6.8 1855.5 6.8 100.3
BENYON 190 42 102 110269 2.1 5.9529 0.8 10.8337 2.4 0.4677 2.3 0.95 2473.6 47.1 2509.0 22.5 2537.7 13.0 2537.7 13.0 97.5
BENYON 190 39 201 63262 1.5 5.5627 0.4 12.9121 1.3 0.5209 1.3 0.96 2703.1 27.9 2673.3 12.4 2650.7 6.1 2650.7 6.1 102.0
BENYON 190 26 31 43960 0.4 2.9141 1.1 36.3907 1.9 0.7691 1.6 0.82 3677.6 43.8 3677.1 18.8 3676.9 16.5 3676.9 16.5 100.0

Sample 6 (1AA/06-18-085-06W4/00)
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

BENYON 247-21 844 44309 1.7 20.5332 3.9 0.1221 4.3 0.0182 1.8 0.42 116.2 2.1 117.0 4.7 133.5 90.6 116.2 2.1 NA
BENYON 247-90 614 58470 1.8 18.5386 1.7 0.4423 2.1 0.0595 1.2 0.56 372.4 4.2 371.9 6.5 368.6 39.2 372.4 4.2 NA
BENYON 247-10 387 22656 2.2 18.5368 2.3 0.4448 2.9 0.0598 1.9 0.64 374.4 6.8 373.6 9.2 368.8 51.1 374.4 6.8 NA
BENYON 247-55 203 41219 2.2 18.1946 3.7 0.4941 4.6 0.0652 2.7 0.59 407.2 10.6 407.7 15.3 410.6 82.2 407.2 10.6 99.2
BENYON 247-65 156 20583 1.5 19.0654 5.9 0.4906 6.4 0.0678 2.4 0.38 423.1 10.0 405.3 21.4 305.1 135.1 423.1 10.0 138.7
BENYON 247-1 319 44801 1.3 18.0688 2.0 0.5283 2.4 0.0692 1.4 0.58 431.5 5.9 430.7 8.6 426.1 44.5 431.5 5.9 101.3
BENYON 247-2 298 34032 1.2 16.9040 3.1 0.7237 4.0 0.0887 2.5 0.63 548.0 13.2 552.8 17.0 572.9 67.3 548.0 13.2 95.7
BENYON 247-48 169 30072 1.8 16.5579 3.9 0.8068 4.3 0.0969 1.9 0.43 596.1 10.6 600.7 19.7 617.7 84.8 596.1 10.6 96.5
BENYON 247-37 215 10746 0.7 16.0531 3.7 0.8923 6.5 0.1039 5.3 0.81 637.1 31.9 647.6 30.9 684.2 80.0 637.1 31.9 93.1
BENYON 247-58 185 32167 1.5 16.1928 1.7 0.9179 3.4 0.1078 3.0 0.87 659.9 18.8 661.2 16.7 665.7 35.7 659.9 18.8 99.1
BENYON 247-19 39 33553 1.7 14.3010 7.6 1.5672 7.9 0.1626 2.2 0.27 970.9 19.6 957.3 49.2 926.1 156.9 926.1 156.9 104.8
BENYON 247-7 220 78691 0.9 14.0683 1.7 1.4005 7.9 0.1429 7.7 0.98 861.0 62.3 889.2 46.9 959.8 34.8 959.8 34.8 89.7
BENYON 247-76 68 21247 1.9 13.9644 3.4 1.5492 3.7 0.1569 1.4 0.37 939.6 11.9 950.2 22.6 974.9 69.4 974.9 69.4 96.4
BENYON 247-63 143 44955 4.9 13.8601 2.0 1.7179 2.9 0.1727 2.1 0.72 1026.9 19.8 1015.2 18.5 990.2 40.5 990.2 40.5 103.7
BENYON 247-14 26 6360 1.3 13.8601 8.7 1.6730 9.5 0.1682 3.8 0.40 1002.1 35.4 998.3 60.7 990.2 178.2 990.2 178.2 101.2
BENYON 247-91 55 7765 2.3 13.7852 3.8 1.7609 4.8 0.1760 2.9 0.62 1045.4 28.4 1031.2 30.9 1001.2 76.2 1001.2 76.2 104.4
BENYON 247-20 83 27262 1.5 13.7605 3.1 1.7334 3.4 0.1730 1.5 0.43 1028.6 13.9 1021.0 22.0 1004.8 62.5 1004.8 62.5 102.4
BENYON 247-93 54 26748 2.4 13.7574 4.2 1.7056 4.7 0.1702 2.0 0.43 1013.1 18.8 1010.6 30.0 1005.3 86.0 1005.3 86.0 100.8
BENYON 247-24 188 123752 2.7 13.7466 0.9 1.7089 1.4 0.1704 1.1 0.78 1014.2 10.2 1011.9 9.0 1006.9 17.8 1006.9 17.8 100.7
BENYON 247-94 225 58276 2.8 13.7010 1.3 1.7232 1.6 0.1712 0.9 0.57 1018.9 8.6 1017.2 10.3 1013.6 26.7 1013.6 26.7 100.5
BENYON 247-62 40 11951 1.3 13.6911 2.8 1.7099 4.1 0.1698 3.0 0.73 1010.9 27.7 1012.2 26.0 1015.0 56.3 1015.0 56.3 99.6
BENYON 247-56 65 17222 1.6 13.6095 4.0 1.8674 4.2 0.1843 1.3 0.30 1090.5 12.6 1069.6 28.0 1027.1 81.7 1027.1 81.7 106.2
BENYON 247-59 133 17703 4.1 13.5893 1.1 1.7341 1.4 0.1709 0.9 0.60 1017.1 8.2 1021.3 9.3 1030.2 23.2 1030.2 23.2 98.7
BENYON 247-8 47 15204 2.3 13.5575 3.4 1.8797 3.7 0.1848 1.6 0.43 1093.3 16.2 1074.0 24.7 1034.9 68.0 1034.9 68.0 105.6
BENYON 247-5 173 55672 1.3 13.5362 1.6 1.8326 1.9 0.1799 1.1 0.57 1066.5 10.9 1057.2 12.7 1038.1 32.1 1038.1 32.1 102.7
BENYON 247-39 160 59639 3.0 13.5307 1.0 1.7875 3.2 0.1754 3.0 0.95 1041.9 29.0 1040.9 20.7 1038.9 20.1 1038.9 20.1 100.3
BENYON 247-28 264 92427 1.7 13.5093 1.1 1.7691 1.5 0.1733 1.1 0.71 1030.5 10.4 1034.2 9.9 1042.1 21.8 1042.1 21.8 98.9
BENYON 247-38 132 30084 2.8 13.4857 1.1 1.7698 4.1 0.1731 4.0 0.97 1029.2 37.7 1034.5 26.6 1045.7 21.5 1045.7 21.5 98.4
BENYON 247-50 86 43759 2.1 13.4789 3.0 1.8238 4.9 0.1783 3.9 0.79 1057.7 37.7 1054.1 32.0 1046.7 59.9 1046.7 59.9 101.1
BENYON 247-22 32 20840 1.4 13.4125 5.0 1.9731 8.9 0.1919 7.4 0.83 1131.9 76.9 1106.4 60.4 1056.6 101.2 1056.6 101.2 107.1
BENYON 247-101 98 16605 2.1 13.3805 1.5 1.8719 1.9 0.1817 1.3 0.65 1076.0 12.5 1071.2 12.8 1061.4 29.4 1061.4 29.4 101.4
BENYON 247-46 192 70453 1.3 13.3614 1.0 1.8424 1.6 0.1785 1.2 0.77 1059.0 12.2 1060.7 10.6 1064.3 20.6 1064.3 20.6 99.5
BENYON 247-100 48 12965 1.1 13.3391 6.7 1.9093 6.9 0.1847 1.7 0.24 1092.7 17.0 1084.3 46.1 1067.6 134.7 1067.6 134.7 102.3
BENYON 247-17 107 44325 4.5 13.3082 1.6 1.8672 1.9 0.1802 1.1 0.55 1068.2 10.5 1069.5 12.8 1072.3 32.3 1072.3 32.3 99.6
BENYON 247-47 267 112651 1.6 13.2823 0.9 1.9794 1.6 0.1907 1.3 0.82 1125.1 13.8 1108.5 11.0 1076.2 18.7 1076.2 18.7 104.5
BENYON 247-32 50 6964 3.2 13.2388 4.6 1.8983 5.1 0.1823 2.1 0.41 1079.4 20.7 1080.5 33.8 1082.8 93.1 1082.8 93.1 99.7
BENYON 247-6 239 59792 1.0 13.2186 0.7 1.8992 1.2 0.1821 1.0 0.81 1078.3 9.5 1080.8 7.8 1085.8 13.7 1085.8 13.7 99.3
BENYON 247-84 98 3755 2.4 13.1177 2.9 1.9481 3.2 0.1853 1.3 0.39 1096.1 12.6 1097.8 21.3 1101.2 58.4 1101.2 58.4 99.5
BENYON 247-64 105 38918 2.5 12.8324 1.5 2.0643 2.9 0.1921 2.5 0.86 1132.9 25.7 1137.0 19.7 1145.1 29.3 1145.1 29.3 98.9
BENYON 247-42 166 67648 3.2 12.7799 1.1 2.0641 3.7 0.1913 3.5 0.95 1128.5 36.8 1137.0 25.5 1153.1 22.6 1153.1 22.6 97.9
BENYON 247-96 177 67890 3.2 12.7167 1.0 2.0979 4.1 0.1935 4.0 0.97 1140.2 41.7 1148.1 28.2 1163.0 19.3 1163.0 19.3 98.0
BENYON 247-35 31 14871 2.0 12.6676 8.0 2.1178 8.2 0.1946 1.4 0.17 1146.1 14.9 1154.6 56.3 1170.7 159.2 1170.7 159.2 97.9
BENYON 247-82 125 40173 2.8 12.6203 1.2 2.3452 2.3 0.2147 1.9 0.86 1253.6 22.2 1226.1 16.1 1178.1 23.0 1178.1 23.0 106.4
BENYON 247-71 89 35784 3.0 12.5920 2.9 2.1403 4.0 0.1955 2.7 0.68 1150.9 28.8 1161.9 27.8 1182.5 58.2 1182.5 58.2 97.3
BENYON 247-34 36 12210 1.6 12.1583 3.9 2.2499 4.5 0.1984 2.1 0.47 1166.7 22.6 1196.8 31.3 1251.5 76.7 1251.5 76.7 93.2
BENYON 247-81 131 24879 1.7 11.8962 1.6 2.5635 2.4 0.2212 1.8 0.74 1288.1 20.9 1290.3 17.6 1293.9 31.4 1293.9 31.4 99.5
BENYON 247-49 90 40313 2.3 11.4230 1.8 2.9615 3.0 0.2454 2.4 0.80 1414.5 30.1 1397.8 22.5 1372.5 34.4 1372.5 34.4 103.1
BENYON 247-4 172 71587 1.8 11.2722 0.7 3.0535 2.8 0.2496 2.7 0.97 1436.6 34.8 1421.1 21.3 1398.0 13.3 1398.0 13.3 102.8
BENYON 247-26 106 34358 2.5 10.8998 1.1 3.3304 2.4 0.2633 2.2 0.90 1506.6 29.6 1488.2 19.1 1462.1 20.3 1462.1 20.3 103.0
BENYON 247-51 33 30340 0.5 10.8152 2.5 3.2821 3.2 0.2574 2.1 0.65 1476.7 27.7 1476.8 25.2 1476.9 46.7 1476.9 46.7 100.0
BENYON 247-40 69 32583 4.2 10.8092 1.4 3.2008 1.6 0.2509 0.9 0.54 1443.3 11.4 1457.3 12.6 1477.9 26.1 1477.9 26.1 97.7
BENYON 247-103 388 111116 2.5 10.0286 0.4 3.9917 1.4 0.2903 1.3 0.95 1643.2 19.2 1632.5 11.3 1618.8 7.8 1618.8 7.8 101.5
BENYON 247-53 293 81347 1.6 9.7860 0.4 4.1636 2.6 0.2955 2.6 0.99 1669.0 38.4 1666.9 21.6 1664.2 7.7 1664.2 7.7 100.3
BENYON 247-70 161 1748 3.7 9.2624 3.2 4.4516 4.0 0.2990 2.4 0.61 1686.6 36.3 1722.0 33.1 1765.3 57.7 1765.3 57.7 95.5
BENYON 247-31 225 76566 1.4 9.2601 0.2 4.6045 2.0 0.3092 2.0 0.99 1737.0 30.3 1750.1 16.7 1765.8 4.2 1765.8 4.2 98.4
BENYON 247-61 124 180861 2.1 9.2239 0.6 4.7817 1.2 0.3199 1.1 0.88 1789.2 16.8 1781.7 10.3 1772.9 10.7 1772.9 10.7 100.9
BENYON 247-44 84 39326 2.5 9.1676 1.3 4.7889 2.7 0.3184 2.4 0.87 1782.0 36.9 1783.0 22.9 1784.1 24.5 1784.1 24.5 99.9
BENYON 247-74 157 90373 2.7 9.1636 0.5 4.8056 2.0 0.3194 1.9 0.97 1786.7 29.7 1785.9 16.4 1784.9 8.3 1784.9 8.3 100.1
BENYON 247-68 110 55546 1.5 8.9520 0.7 5.0562 2.0 0.3283 1.8 0.93 1830.0 29.0 1828.8 16.6 1827.4 13.0 1827.4 13.0 100.1
BENYON 247-3 56 30688 1.8 8.9292 0.9 5.1693 1.5 0.3348 1.2 0.79 1861.5 19.6 1847.6 13.0 1832.0 16.8 1832.0 16.8 101.6
BENYON 247-12 63 64580 3.1 8.9162 1.4 5.2077 1.7 0.3368 1.0 0.59 1871.1 16.4 1853.9 14.5 1834.6 24.9 1834.6 24.9 102.0
BENYON 247-45 87 83120 1.3 8.9114 1.2 5.0974 1.7 0.3295 1.1 0.67 1835.7 17.9 1835.7 14.2 1835.6 22.3 1835.6 22.3 100.0
BENYON 247-30 138 139864 3.1 8.9060 0.5 5.0891 1.6 0.3287 1.6 0.96 1832.2 24.8 1834.3 13.8 1836.7 8.5 1836.7 8.5 99.8
BENYON 247-11 51 63344 0.5 8.8963 1.3 5.1256 1.7 0.3307 1.1 0.65 1841.8 17.5 1840.4 14.2 1838.7 22.9 1838.7 22.9 100.2
BENYON 247-83 59 31636 1.0 8.8816 1.5 5.2635 2.6 0.3391 2.1 0.81 1882.1 34.8 1863.0 22.4 1841.7 27.7 1841.7 27.7 102.2
BENYON 247-60 112 46085 1.7 8.8730 0.8 5.1869 1.6 0.3338 1.4 0.87 1856.8 22.9 1850.5 13.8 1843.4 14.3 1843.4 14.3 100.7
BENYON 247-9 54 52228 0.8 8.8563 1.2 5.1716 3.0 0.3322 2.7 0.91 1848.9 43.2 1847.9 25.1 1846.8 22.1 1846.8 22.1 100.1
BENYON 247-105 207 38349 1.9 8.8395 0.4 5.0583 1.9 0.3243 1.9 0.97 1810.6 29.6 1829.1 16.3 1850.2 7.8 1850.2 7.8 97.9
BENYON 247-25 94 37263 1.9 8.8350 0.5 5.3593 2.8 0.3434 2.8 0.99 1903.0 46.1 1878.4 24.2 1851.2 8.4 1851.2 8.4 102.8
BENYON 247-104 194 34372 0.9 8.8217 0.5 4.9553 3.4 0.3170 3.4 0.99 1775.3 52.8 1811.7 29.1 1853.9 9.9 1853.9 9.9 95.8
BENYON 247-78 86 17524 1.1 8.8154 1.1 5.2931 2.1 0.3384 1.8 0.84 1879.0 29.4 1867.7 18.3 1855.2 20.8 1855.2 20.8 101.3
BENYON 247-41 68 40324 1.8 8.8012 0.7 5.2399 1.2 0.3345 1.0 0.80 1860.0 15.5 1859.1 10.2 1858.1 13.0 1858.1 13.0 100.1
BENYON 247-69 44 21556 0.7 8.7918 1.4 5.2663 1.7 0.3358 1.0 0.58 1866.4 16.3 1863.4 14.9 1860.0 25.7 1860.0 25.7 100.3
BENYON 247-23 92 21414 2.5 8.7811 0.7 5.3047 1.4 0.3378 1.2 0.86 1876.3 20.0 1869.6 12.2 1862.2 13.1 1862.2 13.1 100.8
BENYON 247-67 88 50368 2.6 8.7731 0.9 5.2938 1.5 0.3368 1.2 0.81 1871.4 20.2 1867.9 13.0 1863.9 15.9 1863.9 15.9 100.4
BENYON 247-87 109 104261 1.7 8.7055 0.9 5.4232 1.5 0.3424 1.2 0.80 1898.2 20.1 1888.5 13.1 1877.8 16.4 1877.8 16.4 101.1
BENYON 247-33 63 22591 4.5 8.6597 0.9 5.3544 1.6 0.3363 1.3 0.83 1868.8 21.8 1877.6 13.8 1887.3 16.1 1887.3 16.1 99.0
BENYON 247-85 37 5091 1.0 8.6443 3.0 5.5999 3.6 0.3511 1.9 0.54 1939.8 32.4 1916.1 30.9 1890.5 54.4 1890.5 54.4 102.6
BENYON 247-13 107 9046 2.2 8.5926 4.1 5.2704 6.7 0.3284 5.3 0.79 1830.9 84.1 1864.1 57.2 1901.3 74.2 1901.3 74.2 96.3
BENYON 247-72 130 59294 1.8 7.8082 0.6 6.7855 1.9 0.3843 1.8 0.95 2096.2 31.5 2083.8 16.4 2071.6 10.1 2071.6 10.1 101.2
BENYON 247-97 196 39353 1.9 6.2847 0.5 8.5846 1.2 0.3913 1.1 0.90 2128.8 19.4 2294.9 10.8 2446.3 8.9 2446.3 8.9 87.0
BENYON 247-77 147 14126 2.5 6.1305 0.6 9.9038 2.2 0.4404 2.2 0.96 2352.2 42.6 2425.9 20.7 2488.2 10.4 2488.2 10.4 94.5
BENYON 247-99 161 13795 2.2 5.9089 1.4 11.1430 3.1 0.4775 2.7 0.88 2516.5 56.8 2535.2 28.7 2550.1 24.1 2550.1 24.1 98.7
BENYON 247-27 72 45022 1.8 5.9035 0.6 11.3242 1.2 0.4849 1.1 0.88 2548.4 22.5 2550.2 11.3 2551.6 9.6 2551.6 9.6 99.9
BENYON 247-89 74 47818 2.2 5.8628 0.3 11.5799 1.0 0.4924 0.9 0.97 2581.0 20.1 2571.1 9.1 2563.2 4.2 2563.2 4.2 100.7
BENYON 247-88 161 123040 1.3 5.8568 0.2 11.7445 1.4 0.4989 1.4 0.99 2609.0 29.2 2584.3 12.9 2564.9 2.9 2564.9 2.9 101.7
BENYON 247-43 86 121979 2.2 5.8500 0.3 11.4888 0.8 0.4874 0.8 0.93 2559.6 16.0 2563.7 7.6 2566.9 4.8 2566.9 4.8 99.7
BENYON 247-54 18 16767 1.5 5.5904 1.8 12.5014 2.3 0.5069 1.4 0.61 2643.3 31.2 2642.8 22.0 2642.5 30.7 2642.5 30.7 100.0
BENYON 247-16 12 4405 2.3 5.5004 3.1 12.9030 6.0 0.5147 5.2 0.85 2676.8 113.2 2672.6 57.0 2669.4 52.1 2669.4 52.1 100.3
BENYON 247-73 91 31396 1.1 5.4677 0.4 12.6942 1.4 0.5034 1.3 0.96 2628.3 28.4 2657.2 12.9 2679.3 6.5 2679.3 6.5 98.1
BENYON 247-52 113 104300 2.4 5.4556 0.4 13.0868 1.5 0.5178 1.5 0.97 2689.9 32.3 2685.9 14.3 2682.9 6.3 2682.9 6.3 100.3
BENYON 247-98 69 55663 1.1 5.4517 0.5 13.0762 1.4 0.5170 1.3 0.94 2686.6 28.0 2685.2 12.8 2684.1 7.6 2684.1 7.6 100.1
BENYON 247-86 90 64866 0.9 5.4508 0.5 13.1815 1.1 0.5211 1.0 0.90 2703.9 21.4 2692.7 10.2 2684.4 7.8 2684.4 7.8 100.7
BENYON 247-29 93 112194 0.8 5.4336 0.6 13.0890 1.5 0.5158 1.4 0.90 2681.4 29.9 2686.1 14.2 2689.6 10.7 2689.6 10.7 99.7
BENYON 247-18 45 82363 1.0 5.4143 0.5 12.9754 2.4 0.5095 2.4 0.98 2654.6 51.3 2677.9 22.7 2695.5 8.3 2695.5 8.3 98.5
BENYON 247-36 205 250172 4.4 5.2761 0.2 14.2623 4.6 0.5458 4.6 1.00 2807.5 105.6 2767.3 44.1 2738.1 2.7 2738.1 2.7 102.5
BENYON 247-102 77 12886 3.9 4.7855 0.5 15.9061 1.5 0.5521 1.4 0.95 2833.7 32.6 2871.2 14.3 2897.5 7.9 2897.5 7.9 97.8
BENYON 247-66 25 22224 2.1 4.7379 1.0 16.8026 1.9 0.5774 1.6 0.86 2938.0 38.5 2923.6 18.2 2913.7 15.7 2913.7 15.7 100.8
BENYON 247-75 72 63838 2.4 4.7057 0.5 17.1442 2.2 0.5851 2.2 0.98 2969.6 51.7 2942.9 21.3 2924.8 7.3 2924.8 7.3 101.5
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

BENYON 316-6 873 31222 1.7 21.0684 4.3 0.1531 4.4 0.0234 0.9 0.21 149.1 1.4 144.7 6.0 72.7 102.8 149.1 1.4 NA
BENYON 316-74 764 40576 1.7 20.4705 2.9 0.1634 3.8 0.0243 2.5 0.65 154.5 3.8 153.7 5.4 140.7 67.8 154.5 3.8 NA
BENYON 316-83 104 4422 0.3 24.4034 21.6 0.1453 21.9 0.0257 3.5 0.16 163.7 5.7 137.7 28.2 -288.9 555.9 163.7 5.7 NA
BENYON 316-79 437 21931 5.4 20.7171 6.2 0.1729 6.9 0.0260 3.0 0.44 165.3 5.0 161.9 10.3 112.5 146.6 165.3 5.0 NA
BENYON 316-22 177 10534 2.7 20.4762 7.6 0.1868 7.9 0.0277 2.1 0.26 176.4 3.6 173.9 12.6 140.0 179.0 176.4 3.6 NA
BENYON 316-52 284 32476 1.5 20.1402 5.8 0.2467 6.2 0.0360 2.1 0.34 228.2 4.7 223.9 12.5 178.7 136.0 228.2 4.7 NA
BENYON 316-38 206 52234 1.6 19.4733 6.3 0.2595 6.5 0.0367 1.8 0.28 232.1 4.2 234.3 13.7 256.7 144.1 232.1 4.2 NA
BENYON 316-21 232 26963 1.1 19.5842 2.9 0.2655 4.0 0.0377 2.8 0.70 238.6 6.6 239.1 8.6 243.6 66.6 238.6 6.6 NA
BENYON 316-57 273 26512 1.5 19.9842 6.5 0.2646 6.7 0.0384 1.9 0.28 242.6 4.5 238.4 14.3 196.8 150.3 242.6 4.5 NA
BENYON 316-62 401 28012 1.9 19.6561 3.7 0.2805 4.2 0.0400 2.0 0.48 252.7 5.0 251.0 9.3 235.2 84.9 252.7 5.0 NA
BENYON 316-95 368 37466 0.7 18.9015 2.6 0.3607 3.1 0.0494 1.7 0.56 311.1 5.2 312.7 8.3 324.7 58.0 311.1 5.2 NA
BENYON 316-51 154 18057 1.1 18.1359 6.4 0.3911 7.0 0.0514 2.7 0.39 323.4 8.6 335.2 20.0 417.9 144.2 323.4 8.6 NA
BENYON 316-94 610 134058 48.5 18.5118 0.9 0.4385 1.5 0.0589 1.2 0.78 368.8 4.2 369.2 4.6 371.8 21.2 368.8 4.2 NA
BENYON 316-98 561 54970 3.4 18.3691 1.2 0.4587 2.1 0.0611 1.8 0.82 382.4 6.5 383.4 6.9 389.2 27.7 382.4 6.5 NA
BENYON 316-27 51 12620 25.2 19.6363 11.7 0.4316 12.1 0.0615 3.1 0.26 384.5 11.7 364.3 37.1 237.5 270.8 384.5 11.7 NA
BENYON 316-65 267 39564 0.8 17.9306 3.1 0.5179 3.7 0.0674 2.0 0.55 420.2 8.3 423.8 12.9 443.2 69.2 420.2 8.3 94.8
BENYON 316-8 212 34189 1.7 17.4411 2.8 0.6162 3.4 0.0779 1.9 0.56 483.8 9.1 487.4 13.3 504.5 62.6 483.8 9.1 95.9
BENYON 316-35 476 88830 6.9 16.6988 1.0 0.7394 8.6 0.0895 8.5 0.99 552.8 45.2 562.0 37.1 599.4 22.5 552.8 45.2 92.2
BENYON 316-9 155 46548 2.2 16.6071 2.3 0.8122 2.8 0.0978 1.6 0.58 601.7 9.2 603.7 12.6 611.3 48.7 601.7 9.2 98.4
BENYON 316-85 185 30244 1.8 16.5205 1.6 0.8989 3.6 0.1077 3.2 0.89 659.4 19.8 651.1 17.1 622.6 35.2 659.4 19.8 105.9
BENYON 316-64 81 18963 3.1 14.3669 4.5 1.3782 5.2 0.1436 2.6 0.49 865.0 20.7 879.7 30.4 916.7 92.2 865.0 20.7 94.4
BENYON 316-46 247 62116 3.1 13.9181 1.1 1.6149 1.6 0.1630 1.2 0.73 973.5 10.9 976.0 10.3 981.7 22.7 981.7 22.7 99.2
BENYON 316-90 135 44982 2.6 13.7022 0.9 1.7037 2.5 0.1693 2.3 0.93 1008.3 21.6 1009.9 15.9 1013.4 18.2 1013.4 18.2 99.5
BENYON 316-60 46 12901 1.8 13.6332 3.5 1.7512 4.2 0.1732 2.3 0.55 1029.5 21.9 1027.6 27.1 1023.6 70.9 1023.6 70.9 100.6
BENYON 316-40 183 115648 3.0 13.5160 1.2 1.7360 1.8 0.1702 1.3 0.74 1013.1 12.6 1022.0 11.8 1041.1 25.1 1041.1 25.1 97.3
BENYON 316-11 239 129337 5.4 13.4481 0.7 1.8166 1.2 0.1772 1.0 0.80 1051.6 9.6 1051.5 8.1 1051.3 15.1 1051.3 15.1 100.0
BENYON 316-13 311 104460 1.9 13.4480 1.1 1.8178 1.6 0.1773 1.2 0.75 1052.2 11.7 1051.9 10.5 1051.3 21.5 1051.3 21.5 100.1
BENYON 316-39 251 82932 1.2 13.2429 0.5 1.8977 1.3 0.1823 1.2 0.93 1079.4 12.3 1080.3 8.8 1082.2 9.4 1082.2 9.4 99.7
BENYON 316-71 97 28867 1.4 13.1200 1.9 1.9428 2.0 0.1849 0.7 0.36 1093.5 7.1 1096.0 13.3 1100.8 37.2 1100.8 37.2 99.3
BENYON 316-19 114 35976 1.3 13.0575 1.8 2.0078 2.4 0.1901 1.7 0.68 1122.1 17.0 1118.1 16.4 1110.4 35.3 1110.4 35.3 101.1
BENYON 316-2 279 92739 5.7 12.9898 0.8 1.9432 2.6 0.1831 2.5 0.95 1083.7 24.7 1096.1 17.5 1120.8 16.4 1120.8 16.4 96.7
BENYON 316-26 161 62340 2.2 12.9772 2.0 2.0067 2.9 0.1889 2.2 0.74 1115.2 22.3 1117.8 19.8 1122.7 38.9 1122.7 38.9 99.3
BENYON 316-69 216 92086 3.7 12.8745 0.9 1.9895 1.4 0.1858 1.1 0.78 1098.4 11.3 1111.9 9.7 1138.5 17.8 1138.5 17.8 96.5
BENYON 316-7 147 71339 3.1 12.8269 1.3 2.0702 1.9 0.1926 1.4 0.71 1135.4 14.1 1139.0 13.1 1145.9 26.8 1145.9 26.8 99.1
BENYON 316-15 126 50988 2.1 12.6761 0.8 2.1496 2.5 0.1976 2.3 0.95 1162.6 24.9 1164.9 17.1 1169.3 15.7 1169.3 15.7 99.4
BENYON 316-102 130 3053 2.4 11.8685 2.8 2.4305 3.5 0.2092 2.1 0.60 1224.6 23.5 1251.7 25.5 1298.5 55.3 1298.5 55.3 94.3
BENYON 316-100 288 108652 1.0 11.7121 0.3 2.6022 1.0 0.2210 1.0 0.96 1287.4 11.6 1301.3 7.6 1324.2 5.8 1324.2 5.8 97.2
BENYON 316-14 155 59290 2.9 11.3236 0.7 2.8730 1.6 0.2360 1.5 0.91 1365.6 17.9 1374.9 12.1 1389.2 12.7 1389.2 12.7 98.3
BENYON 316-25 39 15119 1.1 11.2951 1.8 2.8827 2.0 0.2361 0.7 0.37 1366.6 9.0 1377.4 14.8 1394.1 35.0 1394.1 35.0 98.0
BENYON 316-47 350 135167 3.6 11.0576 0.4 3.0319 0.9 0.2431 0.8 0.88 1403.0 10.0 1415.7 6.9 1434.7 8.0 1434.7 8.0 97.8
BENYON 316-86 447 403777 2.0 11.0219 0.4 3.1230 1.9 0.2496 1.8 0.98 1436.7 23.6 1438.4 14.4 1440.9 6.7 1440.9 6.7 99.7
BENYON 316-72 346 188743 3.1 11.0129 0.3 3.0674 1.2 0.2450 1.1 0.96 1412.6 14.3 1424.6 8.9 1442.4 5.9 1442.4 5.9 97.9
BENYON 316-81 327 245019 1.7 11.0079 0.4 3.1226 2.3 0.2493 2.3 0.98 1434.8 29.3 1438.3 17.8 1443.3 8.3 1443.3 8.3 99.4
BENYON 316-66 132 89904 1.4 10.9871 1.4 3.1450 2.1 0.2506 1.5 0.74 1441.6 19.5 1443.8 15.8 1446.9 26.5 1446.9 26.5 99.6
BENYON 316-77 134 141715 2.0 10.6375 0.6 3.3686 2.0 0.2599 1.9 0.96 1489.3 25.5 1497.1 15.6 1508.2 10.6 1508.2 10.6 98.7
BENYON 316-89 142 103645 4.5 10.1178 1.2 3.5714 2.7 0.2621 2.5 0.90 1500.4 32.9 1543.2 21.7 1602.2 22.4 1602.2 22.4 93.6
BENYON 316-70 46 37130 1.9 9.9210 1.4 3.9341 2.2 0.2831 1.7 0.76 1606.8 23.6 1620.7 17.7 1638.8 26.4 1638.8 26.4 98.0
BENYON 316-88 261 197572 1.2 9.8397 0.4 3.9698 1.0 0.2833 0.9 0.91 1608.0 12.5 1628.0 7.9 1654.1 7.5 1654.1 7.5 97.2
BENYON 316-92 154 56415 1.1 9.8379 0.5 4.0190 1.9 0.2868 1.8 0.96 1625.3 25.6 1638.1 15.1 1654.4 9.9 1654.4 9.9 98.2
BENYON 316-49 357 352824 2.5 9.8359 0.3 3.9939 1.6 0.2849 1.6 0.99 1616.0 22.9 1633.0 13.2 1654.8 4.6 1654.8 4.6 97.7
BENYON 316-56 243 120007 4.5 9.7022 0.4 4.2646 2.2 0.3001 2.2 0.99 1691.7 32.3 1686.6 18.1 1680.1 6.6 1680.1 6.6 100.7
BENYON 316-59 194 103605 0.6 9.6414 0.8 4.1403 1.6 0.2895 1.4 0.88 1639.1 20.9 1662.3 13.4 1691.7 14.4 1691.7 14.4 96.9
BENYON 316-93 79 37179 2.7 9.4943 1.5 4.0355 1.9 0.2779 1.2 0.63 1580.7 16.9 1641.4 15.5 1720.0 27.2 1720.0 27.2 91.9
BENYON 316-53 154 113462 2.3 9.3756 1.0 4.3987 1.7 0.2991 1.4 0.83 1686.9 21.3 1712.1 14.4 1743.1 17.9 1743.1 17.9 96.8
BENYON 316-55 160 120290 2.4 9.3128 0.5 4.5517 1.2 0.3074 1.1 0.92 1728.1 16.6 1740.5 9.9 1755.4 8.3 1755.4 8.3 98.4
BENYON 316-75 136 19152 3.3 9.3097 0.9 4.5698 2.0 0.3086 1.7 0.88 1733.6 26.4 1743.8 16.4 1756.0 17.0 1756.0 17.0 98.7
BENYON 316-12 498 337437 5.9 9.2945 0.2 4.6870 0.8 0.3159 0.8 0.96 1769.9 12.5 1764.9 7.0 1759.0 4.2 1759.0 4.2 100.6
BENYON 316-16 67 43237 2.6 9.2852 0.9 4.6961 2.1 0.3162 1.9 0.90 1771.4 29.5 1766.5 17.7 1760.8 16.8 1760.8 16.8 100.6
BENYON 316-44 272 147964 1.3 8.9712 0.4 5.0642 1.0 0.3295 0.9 0.90 1836.0 13.9 1830.1 8.2 1823.5 7.7 1823.5 7.7 100.7
BENYON 316-32 89 88659 1.5 8.9525 1.3 5.0574 1.8 0.3284 1.3 0.71 1830.5 19.9 1829.0 15.0 1827.3 22.7 1827.3 22.7 100.2
BENYON 316-73 30 22204 0.9 8.9307 2.8 5.0094 3.1 0.3245 1.5 0.47 1811.5 23.4 1820.9 26.5 1831.7 50.1 1831.7 50.1 98.9
BENYON 316-43 250 185306 0.9 8.9203 0.3 4.9356 1.1 0.3193 1.1 0.97 1786.4 17.4 1808.4 9.7 1833.8 5.0 1833.8 5.0 97.4
BENYON 316-42 35 15248 1.3 8.8879 2.0 5.0823 2.3 0.3276 1.1 0.49 1826.8 18.2 1833.2 19.9 1840.4 37.1 1840.4 37.1 99.3
BENYON 316-105 249 167142 1.5 8.8812 0.4 4.9633 1.2 0.3197 1.1 0.93 1788.2 16.7 1813.1 9.7 1841.7 7.7 1841.7 7.7 97.1
BENYON 316-91 59 46426 1.7 8.8553 1.0 5.1122 1.4 0.3283 1.0 0.69 1830.3 15.7 1838.1 12.2 1847.0 18.9 1847.0 18.9 99.1
BENYON 316-23 236 115658 2.0 8.8430 0.3 4.6984 1.1 0.3013 1.1 0.96 1697.9 16.1 1767.0 9.4 1849.5 5.6 1849.5 5.6 91.8
BENYON 316-34 60 56886 0.5 8.8400 0.8 5.0566 1.2 0.3242 0.8 0.71 1810.2 13.2 1828.9 10.0 1850.2 15.0 1850.2 15.0 97.8
BENYON 316-50 87 46240 2.5 8.8326 1.0 5.1314 1.4 0.3287 1.0 0.68 1832.2 15.6 1841.3 12.1 1851.7 18.9 1851.7 18.9 98.9
BENYON 316-68 205 245425 1.8 8.8281 0.6 5.0402 1.0 0.3227 0.8 0.82 1803.0 12.5 1826.1 8.2 1852.6 10.0 1852.6 10.0 97.3
BENYON 316-37 106 66578 1.6 8.6704 0.8 5.2867 1.2 0.3324 0.9 0.78 1850.2 15.2 1866.7 10.4 1885.1 13.9 1885.1 13.9 98.1
BENYON 316-28 118 90210 2.6 8.6343 0.5 5.4273 1.2 0.3399 1.1 0.91 1886.0 17.9 1889.2 10.3 1892.6 9.1 1892.6 9.1 99.7
BENYON 316-78 271 136414 2.1 8.5975 0.2 5.4555 0.8 0.3402 0.8 0.96 1887.5 12.5 1893.6 6.8 1900.3 3.8 1900.3 3.8 99.3
BENYON 316-104 331 368586 1.4 8.5894 0.4 4.9114 1.1 0.3060 1.0 0.94 1720.8 15.7 1804.2 9.4 1902.0 6.8 1902.0 6.8 90.5
BENYON 316-61 118 73494 2.0 8.5593 0.5 5.4902 1.1 0.3408 1.0 0.91 1890.6 17.0 1899.1 9.7 1908.3 8.2 1908.3 8.2 99.1
BENYON 316-33 51 12365 0.8 8.5350 2.5 5.3629 3.0 0.3320 1.6 0.54 1847.9 25.8 1878.9 25.3 1913.4 44.5 1913.4 44.5 96.6
BENYON 316-84 68 40415 1.2 8.4961 0.9 5.5678 1.3 0.3431 1.0 0.73 1901.5 16.1 1911.1 11.6 1921.6 16.5 1921.6 16.5 99.0
BENYON 316-20 105 68553 1.7 8.4578 0.8 5.6230 1.4 0.3449 1.1 0.80 1910.3 18.0 1919.6 11.7 1929.7 14.6 1929.7 14.6 99.0
BENYON 316-30 119 76122 0.8 8.3047 1.1 5.6559 2.3 0.3407 2.0 0.87 1889.8 32.2 1924.7 19.5 1962.3 19.7 1962.3 19.7 96.3
BENYON 316-45 118 120184 1.5 8.1606 0.6 5.9162 1.2 0.3502 1.1 0.88 1935.4 18.3 1963.6 10.8 1993.5 10.6 1993.5 10.6 97.1
BENYON 316-17 259 12961 1.4 7.8569 0.8 6.2588 1.6 0.3566 1.3 0.85 1966.3 22.5 2012.7 13.6 2060.7 14.4 2060.7 14.4 95.4
BENYON 316-10 85 112701 1.9 7.7829 0.7 6.7650 1.3 0.3819 1.1 0.85 2085.0 19.9 2081.2 11.6 2077.4 12.2 2077.4 12.2 100.4
BENYON 316-31 48 49765 0.7 7.7600 1.4 6.5693 2.8 0.3697 2.4 0.87 2028.1 42.2 2055.2 24.6 2082.6 24.2 2082.6 24.2 97.4
BENYON 316-18 82 101439 1.7 7.6628 0.7 6.7271 1.4 0.3739 1.2 0.86 2047.5 21.4 2076.2 12.5 2104.7 12.7 2104.7 12.7 97.3
BENYON 316-29 18 16350 2.1 7.6010 2.2 6.5340 6.2 0.3602 5.8 0.93 1983.1 98.4 2050.5 54.5 2118.9 39.2 2118.9 39.2 93.6
BENYON 316-48 18 23503 2.8 6.8653 3.0 7.7268 3.7 0.3847 2.1 0.58 2098.4 37.9 2199.7 32.9 2295.6 51.3 2295.6 51.3 91.4
BENYON 316-87 27 28472 0.4 6.0665 1.7 10.2121 3.2 0.4493 2.7 0.85 2392.2 54.9 2454.2 29.8 2505.9 28.5 2505.9 28.5 95.5
BENYON 316-36 97 188025 2.5 5.8057 0.6 11.4670 1.3 0.4828 1.2 0.89 2539.6 24.8 2561.9 12.3 2579.6 9.9 2579.6 9.9 98.5
BENYON 316-4 138 103461 1.4 5.6998 0.3 11.9551 1.4 0.4942 1.4 0.98 2588.9 29.8 2600.9 13.4 2610.3 4.8 2610.3 4.8 99.2
BENYON 316-103 91 138964 1.7 5.6583 0.5 12.0308 2.9 0.4937 2.8 0.99 2586.7 60.4 2606.8 26.9 2622.4 7.7 2622.4 7.7 98.6
BENYON 316-101 406 560240 2.8 5.6563 0.1 10.9179 0.8 0.4479 0.8 0.99 2385.9 15.8 2516.2 7.5 2623.0 2.1 2623.0 2.1 91.0
BENYON 316-54 233 170255 0.5 5.5415 0.3 12.3901 2.0 0.4980 2.0 0.99 2605.1 42.1 2634.4 18.6 2657.1 4.5 2657.1 4.5 98.0
BENYON 316-96 137 245153 1.1 5.5356 0.4 12.3941 1.6 0.4976 1.5 0.97 2603.5 33.2 2634.7 14.9 2658.8 6.0 2658.8 6.0 97.9
BENYON 316-82 253 15107 1.0 5.5023 0.3 11.6596 1.9 0.4653 1.9 0.99 2462.9 38.9 2577.5 18.0 2668.8 5.5 2668.8 5.5 92.3
BENYON 316-76 113 151867 1.4 5.4516 0.3 12.8342 3.0 0.5074 3.0 0.99 2645.7 65.7 2667.6 28.7 2684.2 5.6 2684.2 5.6 98.6
BENYON 316-67 98 108653 1.6 5.3024 0.3 13.8698 2.5 0.5334 2.5 0.99 2755.7 56.3 2740.9 24.0 2729.9 5.1 2729.9 5.1 100.9
BENYON 316-3 55 44355 2.0 5.2868 0.7 13.4956 2.0 0.5175 1.9 0.94 2688.4 42.1 2715.0 19.3 2734.8 11.5 2734.8 11.5 98.3
BENYON 316-97 79 147858 1.2 5.2819 0.4 13.5888 0.9 0.5206 0.8 0.91 2701.5 17.7 2721.5 8.4 2736.3 6.2 2736.3 6.2 98.7
BENYON 316-41 37 32387 1.0 5.2586 0.8 13.4408 1.7 0.5126 1.5 0.87 2667.8 33.0 2711.1 16.3 2743.6 13.8 2743.6 13.8 97.2
BENYON 316-63 111 136194 1.0 5.2505 0.3 13.8282 1.1 0.5266 1.0 0.97 2727.0 23.2 2738.0 10.2 2746.1 4.3 2746.1 4.3 99.3
BENYON 316-99 50 41459 1.6 5.1601 0.6 13.9048 0.8 0.5204 0.6 0.70 2700.8 12.8 2743.2 7.9 2774.6 9.7 2774.6 9.7 97.3
BENYON 316-58 95 90741 2.2 5.0372 0.6 14.8607 1.6 0.5429 1.5 0.93 2795.6 34.5 2806.4 15.6 2814.1 10.1 2814.1 10.1 99.3
BENYON 316-1 27 106464 1.3 5.0010 0.7 14.7153 2.7 0.5337 2.6 0.97 2757.2 58.7 2797.0 25.7 2825.9 10.9 2825.9 10.9 97.6
BENYON 316-5 50 73227 1.0 4.5633 0.5 17.5353 2.6 0.5804 2.6 0.98 2950.2 61.1 2964.6 25.2 2974.4 7.4 2974.4 7.4 99.2
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

BENYON 216-40 189 6012 2.6 21.2850 17.3 0.1078 17.5 0.0166 2.9 0.17 106.4 3.1 103.9 17.3 48.3 416.0 106.4 3.1 NA
BENYON 216-12 172 7689 3.3 22.6751 19.4 0.1036 19.8 0.0170 3.7 0.19 108.9 4.0 100.1 18.8 -105.0 481.1 108.9 4.0 NA
BENYON 216-94 1106 31960 1.8 20.2494 3.4 0.1192 3.7 0.0175 1.4 0.39 111.8 1.6 114.3 3.9 166.1 78.4 111.8 1.6 NA
BENYON 216-95 112 2629 2.7 28.6439 23.4 0.0846 24.1 0.0176 6.0 0.25 112.3 6.7 82.5 19.1 -715.7 657.8 112.3 6.7 NA
BENYON 216-98 922 36930 3.1 21.0353 2.6 0.1153 3.1 0.0176 1.7 0.53 112.5 1.8 110.8 3.3 76.4 62.2 112.5 1.8 NA
BENYON 216-15 482 18207 1.2 21.4835 12.2 0.1162 13.8 0.0181 6.4 0.46 115.6 7.3 111.6 14.6 26.1 294.0 115.6 7.3 NA
BENYON 216-101 723 24195 2.1 19.7995 5.1 0.1268 5.4 0.0182 1.9 0.35 116.3 2.2 121.2 6.2 218.4 117.2 116.3 2.2 NA
BENYON 216-25 568 41611 2.6 20.6088 6.4 0.1226 6.6 0.0183 1.5 0.23 117.1 1.8 117.5 7.3 124.8 150.3 117.1 1.8 NA
BENYON 216-63 401 13078 1.6 21.1467 6.5 0.1325 7.1 0.0203 2.9 0.40 129.7 3.7 126.3 8.5 63.8 155.8 129.7 3.7 NA
BENYON 216-53 554 31643 2.4 19.9798 4.1 0.2100 4.3 0.0304 1.2 0.28 193.3 2.3 193.6 7.6 197.3 95.8 193.3 2.3 NA
BENYON 216-24 305 27598 1.7 19.7514 5.6 0.2701 5.8 0.0387 1.5 0.26 244.7 3.6 242.8 12.4 224.0 128.5 244.7 3.6 NA
BENYON 216-100 340 24248 1.6 19.5795 4.7 0.2801 4.8 0.0398 1.1 0.24 251.4 2.8 250.7 10.6 244.2 107.3 251.4 2.8 NA
BENYON 216-42 151 8877 2.2 20.4107 10.5 0.2732 10.7 0.0404 1.7 0.16 255.6 4.4 245.3 23.2 147.5 247.0 255.6 4.4 NA
BENYON 216-99 215 27734 1.7 19.1700 6.6 0.3705 7.2 0.0515 2.9 0.40 323.8 9.1 320.0 19.9 292.6 151.9 323.8 9.1 NA
BENYON 216-10 93 8564 1.0 19.5745 13.7 0.3714 13.8 0.0527 1.3 0.09 331.3 4.0 320.7 37.9 244.7 317.0 331.3 4.0 NA
BENYON 216-46 406 27382 7.8 18.6158 2.4 0.4072 3.0 0.0550 1.8 0.59 345.0 6.0 346.8 8.9 359.2 55.0 345.0 6.0 NA
BENYON 216-75 68 5976 1.4 18.6074 12.3 0.4084 15.4 0.0551 9.3 0.60 345.9 31.2 347.8 45.3 360.2 277.6 345.9 31.2 NA
BENYON 216-29 454 42243 1.5 18.7011 1.8 0.4101 2.6 0.0556 2.0 0.74 348.9 6.6 348.9 7.8 348.9 40.4 348.9 6.6 NA
BENYON 216-7 233 25224 1.9 18.4970 3.8 0.4197 3.9 0.0563 0.9 0.23 353.1 3.1 355.8 11.6 373.6 84.9 353.1 3.1 NA
BENYON 216-92 657 58348 2.4 17.8782 1.8 0.4853 6.6 0.0629 6.3 0.96 393.4 24.2 401.7 21.9 449.7 41.0 393.4 24.2 NA
BENYON 216-58 174 1456 2.0 17.8047 8.4 0.5092 8.6 0.0658 1.8 0.21 410.5 7.2 417.9 29.3 458.9 185.7 410.5 7.2 89.5
BENYON 216-105 208 20197 2.0 17.4903 4.4 0.5473 4.9 0.0694 2.1 0.43 432.7 8.8 443.2 17.5 498.3 97.1 432.7 8.8 86.8
BENYON 216-4 438 88314 3.4 18.0046 1.6 0.5405 2.6 0.0706 2.0 0.77 439.7 8.4 438.8 9.1 434.1 36.5 439.7 8.4 101.3
BENYON 216-9 495 76244 2.2 17.9664 1.5 0.5461 1.6 0.0712 0.7 0.44 443.2 3.1 442.5 5.8 438.8 32.3 443.2 3.1 101.0
BENYON 216-3 238 36323 1.8 17.2967 2.2 0.7028 3.0 0.0882 2.0 0.68 544.7 10.4 540.5 12.4 522.7 47.7 544.7 10.4 104.2
BENYON 216-16 276 44988 0.8 16.4164 1.5 0.7956 1.9 0.0947 1.2 0.64 583.4 6.9 594.3 8.7 636.2 32.0 583.4 6.9 91.7
BENYON 216-88 81 33279 2.6 14.3266 3.6 1.5077 4.0 0.1567 1.6 0.39 938.2 13.7 933.5 24.2 922.5 74.9 922.5 74.9 101.7
BENYON 216-93 138 29989 2.9 14.1041 1.6 1.4983 2.5 0.1533 1.9 0.76 919.2 16.2 929.7 15.1 954.6 32.7 954.6 32.7 96.3
BENYON 216-19 226 145617 2.7 14.0381 1.3 1.5368 1.4 0.1565 0.5 0.37 937.1 4.4 945.2 8.3 964.2 25.6 964.2 25.6 97.2
BENYON 216-33 157 37409 3.0 13.5819 1.5 1.7127 2.4 0.1687 1.9 0.77 1005.0 17.4 1013.3 15.5 1031.3 31.2 1031.3 31.2 97.5
BENYON 216-23 136 46598 2.7 13.5759 2.0 1.7753 2.1 0.1748 0.7 0.32 1038.5 6.4 1036.5 13.6 1032.1 40.2 1032.1 40.2 100.6
BENYON 216-31 98 31013 3.4 13.4382 2.7 1.8006 3.2 0.1755 1.6 0.50 1042.3 15.1 1045.7 20.7 1052.8 55.4 1052.8 55.4 99.0
BENYON 216-89 334 95112 3.1 13.3913 0.8 1.7789 2.8 0.1728 2.6 0.95 1027.4 25.0 1037.8 18.0 1059.8 16.9 1059.8 16.9 96.9
BENYON 216-5 186 60101 2.0 13.3912 2.4 1.8366 3.8 0.1784 3.0 0.78 1058.1 29.3 1058.6 25.3 1059.8 48.5 1059.8 48.5 99.8
BENYON 216-57 225 60046 4.2 13.3816 1.1 1.7726 1.3 0.1720 0.7 0.55 1023.3 7.0 1035.5 8.8 1061.3 22.7 1061.3 22.7 96.4
BENYON 216-103 103 55080 2.4 13.3476 1.7 1.8624 2.5 0.1803 1.8 0.74 1068.5 18.2 1067.8 16.4 1066.4 33.3 1066.4 33.3 100.2
BENYON 216-18 44 12272 2.9 13.0555 4.3 1.9925 4.9 0.1887 2.3 0.47 1114.1 23.4 1113.0 33.1 1110.7 86.4 1110.7 86.4 100.3
BENYON 216-43 64 70427 0.9 12.9875 3.3 1.8923 3.9 0.1782 2.1 0.54 1057.4 20.6 1078.4 25.8 1121.1 65.1 1121.1 65.1 94.3
BENYON 216-56 83 24800 2.1 12.8513 3.1 2.0261 3.6 0.1888 1.8 0.49 1115.1 18.1 1124.3 24.3 1142.1 61.7 1142.1 61.7 97.6
BENYON 216-96 122 52490 2.1 12.8457 1.7 1.9934 1.9 0.1857 0.9 0.45 1098.2 8.9 1113.3 13.2 1143.0 34.6 1143.0 34.6 96.1
BENYON 216-8 118 56672 1.8 12.8169 0.9 2.0667 3.2 0.1921 3.1 0.96 1132.8 32.2 1137.8 22.1 1147.4 17.6 1147.4 17.6 98.7
BENYON 216-68 81 25837 1.7 12.8103 1.9 2.0361 2.9 0.1892 2.1 0.74 1116.9 21.6 1127.6 19.4 1148.4 38.3 1148.4 38.3 97.3
BENYON 216-74 93 30583 1.8 12.7755 1.2 2.1146 2.5 0.1959 2.3 0.89 1153.4 23.9 1153.6 17.6 1153.8 23.3 1153.8 23.3 100.0
BENYON 216-66 155 49190 2.5 12.7365 1.4 2.0958 1.9 0.1936 1.2 0.66 1140.8 12.7 1147.4 12.7 1159.9 27.6 1159.9 27.6 98.4
BENYON 216-55 88 51357 2.7 12.4679 2.3 2.1853 2.7 0.1976 1.4 0.53 1162.5 14.9 1176.4 18.6 1202.0 44.7 1202.0 44.7 96.7
BENYON 216-85 141 63272 3.7 11.9938 1.1 2.5469 2.8 0.2215 2.6 0.92 1290.0 30.8 1285.5 20.8 1278.0 21.1 1278.0 21.1 100.9
BENYON 216-48 150 52587 2.2 11.8576 1.1 2.4272 1.3 0.2087 0.6 0.47 1222.1 6.8 1250.7 9.3 1300.3 22.0 1300.3 22.0 94.0
BENYON 216-69 155 114334 2.9 11.5279 1.3 2.6625 2.1 0.2226 1.6 0.77 1295.6 18.9 1318.1 15.5 1354.8 25.9 1354.8 25.9 95.6
BENYON 216-45 144 84636 2.8 11.5053 0.9 2.6315 2.2 0.2196 2.0 0.91 1279.7 23.0 1309.5 16.1 1358.6 17.9 1358.6 17.9 94.2
BENYON 216-65 200 137798 1.9 11.3330 0.6 2.7656 0.9 0.2273 0.7 0.78 1320.4 8.7 1346.3 7.0 1387.6 11.4 1387.6 11.4 95.2
BENYON 216-78 106 82035 1.1 11.0717 2.1 3.0316 2.3 0.2434 0.9 0.38 1404.5 11.2 1415.6 17.7 1432.3 40.9 1432.3 40.9 98.1
BENYON 216-38 175 59436 1.3 11.0698 0.5 3.0252 1.7 0.2429 1.6 0.95 1401.7 20.0 1414.0 12.8 1432.6 9.8 1432.6 9.8 97.8
BENYON 216-17 439 316749 2.6 10.7779 0.3 3.1505 0.8 0.2463 0.8 0.93 1419.2 9.8 1445.1 6.3 1483.4 5.6 1483.4 5.6 95.7
BENYON 216-44 110 57490 2.2 10.6986 1.1 3.3057 1.2 0.2565 0.5 0.42 1471.9 6.7 1482.4 9.4 1497.4 20.7 1497.4 20.7 98.3
BENYON 216-82 304 207753 2.1 10.6305 0.3 3.1506 3.6 0.2429 3.6 1.00 1401.8 45.2 1445.1 27.8 1509.5 6.5 1509.5 6.5 92.9
BENYON 216-73 163 92928 2.5 10.5880 0.7 3.4235 1.0 0.2629 0.7 0.73 1504.6 9.6 1509.8 7.7 1517.0 12.7 1517.0 12.7 99.2
BENYON 216-22 304 74173 1.8 10.1448 0.4 3.7558 1.2 0.2763 1.1 0.95 1572.9 15.3 1583.3 9.3 1597.3 7.1 1597.3 7.1 98.5
BENYON 216-86 111 48564 1.1 9.8436 0.7 4.0239 1.9 0.2873 1.8 0.93 1627.9 26.1 1639.0 15.8 1653.3 12.8 1653.3 12.8 98.5
BENYON 216-67 161 117225 1.5 9.8385 0.6 4.0411 1.1 0.2884 0.9 0.86 1633.3 13.5 1642.5 8.9 1654.3 10.4 1654.3 10.4 98.7
BENYON 216-49 222 125453 0.9 9.7597 0.5 4.0330 1.4 0.2855 1.3 0.94 1618.9 18.6 1640.9 11.3 1669.2 9.1 1669.2 9.1 97.0
BENYON 216-30 291 139848 1.4 9.5995 0.4 4.2369 2.3 0.2950 2.2 0.99 1666.4 32.9 1681.2 18.7 1699.7 6.8 1699.7 6.8 98.0
BENYON 216-6 95 32458 313.1 9.5320 1.4 3.9919 2.3 0.2760 1.8 0.80 1571.0 25.6 1632.6 18.8 1712.7 25.7 1712.7 25.7 91.7
BENYON 216-59 52 36610 0.8 9.4822 2.0 4.2387 2.3 0.2915 1.2 0.51 1649.0 17.0 1681.6 18.7 1722.3 35.9 1722.3 35.9 95.7
BENYON 216-70 68 56737 2.5 9.4462 1.9 4.0647 4.0 0.2785 3.5 0.88 1583.7 49.2 1647.2 32.4 1729.3 34.4 1729.3 34.4 91.6
BENYON 216-60 54 39187 1.5 9.3628 1.1 4.3946 2.3 0.2984 2.0 0.87 1683.5 29.2 1711.3 18.8 1745.6 20.8 1745.6 20.8 96.4
BENYON 216-32 90 28576 1.2 9.2454 1.4 4.7058 3.5 0.3155 3.2 0.92 1767.9 49.0 1768.3 28.9 1768.7 25.0 1768.7 25.0 100.0
BENYON 216-61 256 192003 2.4 9.1478 0.3 4.9408 1.4 0.3278 1.3 0.97 1827.7 21.4 1809.3 11.7 1788.0 6.3 1788.0 6.3 102.2
BENYON 216-91 201 203782 3.2 9.0427 0.5 4.7995 0.9 0.3148 0.8 0.84 1764.1 12.2 1784.8 7.9 1809.1 9.3 1809.1 9.3 97.5
BENYON 216-14 67 74851 1.6 8.9344 0.8 5.0626 1.8 0.3280 1.6 0.90 1828.9 25.4 1829.9 15.0 1830.9 14.1 1830.9 14.1 99.9
BENYON 216-83 112 52146 1.1 8.9247 0.8 4.8957 4.1 0.3169 4.1 0.98 1774.5 63.1 1801.5 35.0 1832.9 14.6 1832.9 14.6 96.8
BENYON 216-21 64 32624 2.1 8.9081 1.8 4.9987 2.1 0.3230 1.1 0.52 1804.1 16.9 1819.1 17.4 1836.3 31.9 1836.3 31.9 98.3
BENYON 216-34 54 29840 1.2 8.8747 1.1 5.0521 1.7 0.3252 1.3 0.77 1815.0 20.5 1828.1 14.3 1843.1 19.4 1843.1 19.4 98.5
BENYON 216-37 137 77636 2.4 8.8583 0.5 5.0111 1.0 0.3219 0.9 0.89 1799.2 14.4 1821.2 8.8 1846.4 8.6 1846.4 8.6 97.4
BENYON 216-13 232 215626 1.9 8.8573 0.4 5.0790 1.3 0.3263 1.2 0.94 1820.3 19.2 1832.6 10.9 1846.6 7.9 1846.6 7.9 98.6
BENYON 216-64 93 56922 1.1 8.8528 1.2 4.9074 2.4 0.3151 2.0 0.85 1765.7 31.0 1803.5 19.9 1847.5 22.4 1847.5 22.4 95.6
BENYON 216-76 290 184876 1.6 8.8479 0.3 5.1502 0.7 0.3305 0.6 0.91 1840.8 9.7 1844.4 5.7 1848.5 5.1 1848.5 5.1 99.6
BENYON 216-72 145 39210 1.8 8.8254 0.6 5.0906 0.9 0.3258 0.6 0.73 1818.2 9.8 1834.5 7.2 1853.1 10.6 1853.1 10.6 98.1
BENYON 216-50 63 99485 0.7 8.8178 1.5 5.0060 1.8 0.3201 1.1 0.60 1790.4 17.3 1820.3 15.6 1854.7 26.7 1854.7 26.7 96.5
BENYON 216-26 185 155469 0.6 8.7108 0.3 5.2330 0.9 0.3306 0.8 0.94 1841.3 13.2 1858.0 7.5 1876.7 5.4 1876.7 5.4 98.1
BENYON 216-27 233 204970 2.4 8.6034 0.3 5.3297 1.6 0.3326 1.6 0.99 1850.8 26.1 1873.6 14.1 1899.1 4.8 1899.1 4.8 97.5
BENYON 216-87 50 31398 0.8 8.5075 2.0 5.5304 2.2 0.3412 0.8 0.39 1892.6 13.9 1905.3 18.7 1919.2 35.9 1919.2 35.9 98.6
BENYON 216-81 85 76575 11.9 8.4602 3.6 5.1769 4.4 0.3176 2.6 0.58 1778.2 39.7 1848.8 37.7 1929.2 64.8 1929.2 64.8 92.2
BENYON 216-28 88 34909 1.3 8.2283 0.5 5.9935 1.0 0.3577 0.8 0.88 1971.2 14.4 1974.9 8.4 1978.8 8.1 1978.8 8.1 99.6
BENYON 216-1 137 74834 1.9 7.7623 0.6 6.1352 1.4 0.3454 1.3 0.89 1912.6 21.1 1995.3 12.5 2082.0 11.3 2082.0 11.3 91.9
BENYON 216-2 149 116212 1.1 7.3315 0.6 6.3179 1.6 0.3359 1.4 0.91 1867.1 22.9 2020.9 13.6 2181.9 11.1 2181.9 11.1 85.6
BENYON 216-47 62 96232 1.4 6.7874 0.6 8.4125 1.0 0.4141 0.8 0.79 2233.7 14.6 2276.5 8.9 2315.2 10.3 2315.2 10.3 96.5
BENYON 216-62 177 178289 2.3 6.0022 0.4 10.6010 1.5 0.4615 1.5 0.96 2446.1 30.0 2488.8 14.2 2523.8 7.0 2523.8 7.0 96.9
BENYON 216-77 103 127623 2.6 6.0022 0.5 9.9782 1.5 0.4344 1.4 0.95 2325.4 27.2 2432.8 13.6 2523.8 8.0 2523.8 8.0 92.1
BENYON 216-90 60 50035 2.1 5.9636 0.6 10.8676 1.7 0.4700 1.6 0.93 2483.8 32.2 2511.9 15.7 2534.6 10.7 2534.6 10.7 98.0
BENYON 216-35 41 35032 0.6 5.7308 0.8 11.6877 1.2 0.4858 0.9 0.76 2552.4 18.8 2579.7 11.0 2601.2 12.8 2601.2 12.8 98.1
BENYON 216-20 78 65998 0.8 5.5756 0.6 11.6991 3.9 0.4731 3.8 0.99 2497.1 78.8 2580.6 36.1 2646.9 10.3 2646.9 10.3 94.3
BENYON 216-54 86 92795 2.0 5.3852 0.6 12.9737 1.4 0.5067 1.3 0.91 2642.6 28.5 2677.7 13.6 2704.4 9.7 2704.4 9.7 97.7
BENYON 216-71 44 70705 0.9 5.3632 0.6 13.5806 1.0 0.5282 0.8 0.81 2734.1 18.6 2720.9 9.8 2711.1 10.1 2711.1 10.1 100.8
BENYON 216-80 131 211256 1.0 5.3618 0.4 12.8731 2.9 0.5006 2.8 0.99 2616.4 60.9 2670.4 27.0 2711.6 7.3 2711.6 7.3 96.5
BENYON 216-102 165 152503 0.5 5.3408 0.1 13.3161 2.2 0.5158 2.2 1.00 2681.4 48.5 2702.3 20.9 2718.0 2.4 2718.0 2.4 98.7
BENYON 216-39 81 111136 1.2 5.1119 0.3 14.3247 1.6 0.5311 1.6 0.98 2746.0 35.7 2771.5 15.5 2790.0 5.4 2790.0 5.4 98.4
BENYON 216-97 178 324104 4.0 5.0543 0.2 14.5707 1.1 0.5341 1.1 0.98 2758.8 23.9 2787.6 10.4 2808.5 3.8 2808.5 3.8 98.2
BENYON 216-52 93 113634 2.0 4.9319 0.4 14.9452 1.3 0.5346 1.2 0.94 2760.7 27.6 2811.8 12.4 2848.6 7.2 2848.6 7.2 96.9

Sample 9 (1AB/06-34-084-07W4/00)
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Analysis run on: Tuesday, Jan 15, 2013 @ 04:59:51 PM.  Version: 1.0.

K-S P-values using error in the CDF D-values using error in the CDF
9 7 8 2 5 3 6 4 1 9 7 8 2 5 3 6 4 1

9 0.060 0.297 0.000 0.000 0.001 0.000 0.303 0.000 0.189 0.138 0.330 0.299 0.302 0.302 0.141 0.301
7 0.060 0.550 0.000 0.000 0.000 0.000 0.046 0.025 0.189 0.112 0.377 0.345 0.361 0.382 0.200 0.212
8 0.297 0.550 0.000 0.000 0.000 0.000 0.001 0.046 0.138 0.112 0.445 0.429 0.435 0.435 0.274 0.194
2 0.000 0.000 0.000 0.435 0.925 0.521 0.027 0.000 0.330 0.377 0.445 0.126 0.086 0.116 0.213 0.580
5 0.000 0.000 0.000 0.435 0.479 0.249 0.045 0.000 0.299 0.345 0.429 0.126 0.133 0.148 0.203 0.551
3 0.001 0.000 0.000 0.925 0.479 0.694 0.151 0.000 0.302 0.361 0.435 0.086 0.133 0.111 0.181 0.568
6 0.000 0.000 0.000 0.521 0.249 0.694 0.052 0.000 0.302 0.382 0.435 0.116 0.148 0.111 0.197 0.567
4 0.303 0.046 0.001 0.027 0.045 0.151 0.052 0.000 0.141 0.200 0.274 0.213 0.203 0.181 0.197 0.411
1 0.000 0.025 0.046 0.000 0.000 0.000 0.000 0.000 0.301 0.212 0.194 0.580 0.551 0.568 0.567 0.411

K-S P-values for no error D-values for no error
9 7 8 2 5 3 6 4 1 9 7 8 2 5 3 6 4 1

9 0.048 0.196 0.000 0.000 0.001 0.000 0.239 0.000 0.195 0.152 0.338 0.309 0.306 0.316 0.150 0.313
7 0.048 0.411 0.000 0.000 0.000 0.000 0.045 0.016 0.195 0.125 0.384 0.357 0.360 0.393 0.200 0.221
8 0.196 0.411 0.000 0.000 0.000 0.000 0.001 0.034 0.152 0.125 0.453 0.434 0.439 0.441 0.279 0.202
2 0.000 0.000 0.000 0.278 0.545 0.127 0.018 0.000 0.338 0.384 0.453 0.143 0.125 0.167 0.223 0.590
5 0.000 0.000 0.000 0.278 0.297 0.151 0.018 0.000 0.309 0.357 0.434 0.143 0.154 0.165 0.226 0.551
3 0.001 0.000 0.000 0.545 0.297 0.325 0.097 0.000 0.306 0.360 0.439 0.125 0.154 0.149 0.196 0.576
6 0.000 0.000 0.000 0.127 0.151 0.325 0.040 0.000 0.316 0.393 0.441 0.167 0.165 0.149 0.203 0.568
4 0.239 0.045 0.001 0.018 0.018 0.097 0.040 0.000 0.150 0.200 0.279 0.223 0.226 0.196 0.203 0.416
1 0.000 0.016 0.034 0.000 0.000 0.000 0.000 0.000 0.313 0.221 0.202 0.590 0.551 0.576 0.568 0.416

Average K-S P-values using Monte-Carlo Two std devs. of P-values using Monte-Carlo
9 7 8 2 5 3 6 4 1 9 7 8 2 5 3 6 4 1

9 0.049 0.178 0.000 0.000 0.001 0.000 0.244 0.000 0.012 0.085 0.000 0.000 0.001 0.000 0.059 0.000
7 0.049 0.425 0.000 0.000 0.000 0.000 0.037 0.011 0.012 0.120 0.000 0.000 0.000 0.000 0.015 0.012
8 0.178 0.425 0.000 0.000 0.000 0.000 0.001 0.037 0.085 0.120 0.000 0.000 0.000 0.000 0.001 0.022
2 0.000 0.000 0.000 0.328 0.703 0.324 0.016 0.000 0.000 0.000 0.000 0.214 0.319 0.333 0.016 0.000
5 0.000 0.000 0.000 0.328 0.374 0.133 0.022 0.000 0.000 0.000 0.000 0.214 0.148 0.098 0.023 0.000
3 0.001 0.000 0.000 0.703 0.374 0.417 0.096 0.000 0.001 0.000 0.000 0.319 0.148 0.345 0.068 0.000
6 0.000 0.000 0.000 0.324 0.133 0.417 0.044 0.000 0.000 0.000 0.000 0.333 0.098 0.345 0.014 0.000
4 0.244 0.037 0.001 0.016 0.022 0.096 0.044 0.000 0.059 0.015 0.001 0.016 0.023 0.068 0.014 0.000
1 0.000 0.011 0.037 0.000 0.000 0.000 0.000 0.000 0.000 0.012 0.022 0.000 0.000 0.000 0.000 0.000
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Zircon Grain Size for Samples 1, 2 and 8
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Zircon Roundness for Samples 1, 2 and 8
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Zircon Sphericity fo Samples 1, 2 and 8
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Grain Morphology Analysis

Zircon roundness was measured using a comparison to standard frameworks, 
and sphericity was measured using a round and elongate grain as endmem-
bers.
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CW1 (1AA/13-24-082-10W4/00)
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

CW-1-10 210 32782 2.4 21.2570 7.5 0.1951 7.6 0.0301 1.5 0.19 191.1 2.8 181.0 12.7 51.4 179.1 191.1 2.8 NA
CW-1-66 194 16850 1.2 18.3647 8.8 0.3089 9.1 0.0411 2.3 0.26 259.9 6.0 273.3 21.9 389.8 198.7 259.9 6.0 NA
CW-1-38 152 35034 1.4 18.8902 6.0 0.3130 6.5 0.0429 2.4 0.37 270.7 6.3 276.5 15.6 326.1 136.5 270.7 6.3 NA
CW-1-25 140 34643 3.7 19.5411 3.3 0.3282 3.9 0.0465 2.1 0.53 293.1 5.9 288.2 9.7 248.7 75.6 293.1 5.9 NA
CW-1-24 121 23688 0.8 19.0901 3.2 0.3505 3.3 0.0485 0.9 0.28 305.5 2.8 305.1 8.7 302.2 72.5 305.5 2.8 NA
CW-1-74 183 23241 0.8 18.6930 2.2 0.3985 2.5 0.0540 1.2 0.48 339.2 4.0 340.6 7.3 349.9 49.7 339.2 4.0 NA
CW-1-53 119 40696 1.0 18.8231 2.5 0.4611 2.9 0.0629 1.6 0.53 393.5 5.9 385.0 9.4 334.2 56.3 393.5 5.9 NA
CW-1-34 120 105404 1.8 17.9131 3.5 0.5209 3.8 0.0677 1.6 0.41 422.1 6.3 425.7 13.2 445.4 77.2 422.1 6.3 94.8
CW-1-47 114 36367 1.1 18.2868 4.4 0.5130 4.6 0.0680 1.1 0.24 424.3 4.6 420.4 15.8 399.3 99.7 424.3 4.6 106.3
CW-1-99 100 31975 0.8 18.0580 3.1 0.5570 3.4 0.0730 1.4 0.42 453.9 6.3 449.6 12.5 427.5 69.6 453.9 6.3 106.2
CW-1-20 136 51030 0.9 18.1801 2.9 0.5538 3.0 0.0730 0.9 0.29 454.3 3.8 447.5 10.8 412.4 64.1 454.3 3.8 110.2
CW-1-15 174 104283 0.8 17.5311 3.0 0.5773 3.1 0.0734 0.9 0.30 456.7 4.1 462.8 11.7 493.1 66.2 456.7 4.1 92.6
CW-1-58 268 86994 2.9 17.7906 1.6 0.5762 1.7 0.0743 0.7 0.41 462.3 3.1 462.0 6.4 460.6 34.8 462.3 3.1 100.4
CW-1-91 117 42326 0.8 17.4735 4.3 0.5899 5.1 0.0748 2.8 0.55 464.7 12.6 470.8 19.3 500.4 94.4 464.7 12.6 92.9
CW-1-60 123 37798 0.9 17.3421 1.5 0.6184 1.8 0.0778 1.0 0.54 482.8 4.6 488.8 7.1 517.0 33.9 482.8 4.6 93.4
CW-1-87 27 21070 1.5 18.4761 8.5 0.6795 8.8 0.0911 2.3 0.26 561.8 12.5 526.5 36.1 376.2 190.9 561.8 12.5 149.3
CW-1-52 35 25014 1.3 17.3185 9.6 0.7318 9.8 0.0919 1.9 0.19 566.9 10.3 557.6 42.1 520.0 211.5 566.9 10.3 109.0
CW-1-98 62 34587 1.4 16.4690 4.6 0.8632 4.8 0.1031 1.4 0.28 632.6 8.2 631.9 22.5 629.3 98.7 632.6 8.2 100.5
CW-1-82 80 18492 0.9 16.2534 4.7 0.8794 4.8 0.1037 1.1 0.23 635.8 6.8 640.7 23.0 657.7 101.2 635.8 6.8 96.7
CW-1-55 202 110999 1.4 16.3752 1.8 0.9043 2.0 0.1074 0.9 0.46 657.6 5.8 654.0 9.7 641.7 38.5 657.6 5.8 102.5
CW-1-54 37 40885 2.5 14.0384 3.5 1.6422 3.7 0.1672 1.1 0.30 996.7 10.2 986.6 23.2 964.1 71.5 964.1 71.5 103.4
CW-1-41 87 80370 2.9 13.8220 0.9 1.7239 1.4 0.1728 1.0 0.73 1027.6 9.4 1017.5 8.8 995.8 19.0 995.8 19.0 103.2
CW-1-7 190 201797 2.4 13.7473 0.8 1.7093 1.1 0.1704 0.8 0.68 1014.5 7.1 1012.0 7.2 1006.7 16.7 1006.7 16.7 100.8
CW-1-78 32 19334 1.2 13.7258 3.6 1.7548 3.8 0.1747 1.3 0.34 1037.9 12.4 1028.9 24.5 1009.9 72.2 1009.9 72.2 102.8
CW-1-79 182 167833 4.1 13.6601 1.0 1.6822 1.9 0.1667 1.6 0.84 993.7 14.3 1001.8 11.8 1019.6 20.4 1019.6 20.4 97.5
CW-1-17 83 72418 2.8 13.6523 1.7 1.7571 2.2 0.1740 1.4 0.63 1034.0 13.0 1029.8 14.0 1020.8 34.3 1020.8 34.3 101.3
CW-1-72 111 107716 1.8 13.6428 1.8 1.7317 1.9 0.1714 0.8 0.42 1019.5 7.8 1020.4 12.5 1022.2 35.7 1022.2 35.7 99.7
CW-1-40 103 144172 2.4 13.6287 0.8 1.8118 1.1 0.1791 0.8 0.69 1062.0 7.5 1049.7 7.3 1024.3 16.3 1024.3 16.3 103.7
CW-1-32 124 81965 2.3 13.6246 1.0 1.7893 1.5 0.1768 1.2 0.78 1049.5 11.7 1041.6 10.0 1024.9 19.4 1024.9 19.4 102.4
CW-1-44 74 63717 1.5 13.6091 1.5 1.7921 2.0 0.1769 1.3 0.66 1049.9 12.9 1042.6 13.2 1027.2 30.9 1027.2 30.9 102.2
CW-1-12 46 84191 2.2 13.5749 2.6 1.7935 2.9 0.1766 1.2 0.41 1048.2 11.2 1043.1 18.6 1032.3 52.7 1032.3 52.7 101.5
CW-1-11 199 314276 2.4 13.5577 0.8 1.7804 1.0 0.1751 0.6 0.64 1040.0 6.2 1038.3 6.6 1034.9 15.9 1034.9 15.9 100.5
CW-1-68 125 156217 4.8 13.5260 0.9 1.7756 1.2 0.1742 0.9 0.71 1035.2 8.4 1036.6 7.9 1039.6 17.3 1039.6 17.3 99.6
CW-1-100 214 183253 1.9 13.5138 0.8 1.7096 4.2 0.1676 4.1 0.98 998.6 37.9 1012.1 26.8 1041.4 17.2 1041.4 17.2 95.9
CW-1-5 267 405447 2.7 13.4615 0.5 1.8238 1.0 0.1781 0.9 0.90 1056.4 9.0 1054.1 6.8 1049.3 9.2 1049.3 9.2 100.7
CW-1-94 34 27513 1.2 13.4144 5.1 1.8597 5.4 0.1809 1.7 0.31 1072.0 16.6 1066.9 35.8 1056.3 103.7 1056.3 103.7 101.5
CW-1-57 120 438129 1.2 13.3128 1.2 1.9089 1.7 0.1843 1.2 0.72 1090.5 12.0 1084.2 11.1 1071.6 23.3 1071.6 23.3 101.8
CW-1-59 99 6393 2.7 13.2799 4.6 1.6753 5.8 0.1614 3.5 0.60 964.3 31.0 999.2 36.7 1076.6 92.6 1076.6 92.6 89.6
CW-1-96 64 43812 0.9 13.1598 0.9 1.9848 1.9 0.1894 1.7 0.89 1118.3 17.5 1110.3 13.0 1094.8 17.9 1094.8 17.9 102.1
CW-1-77 68 60273 1.0 13.1523 1.5 1.9014 1.9 0.1814 1.2 0.65 1074.5 12.2 1081.6 12.7 1095.9 29.2 1095.9 29.2 98.0
CW-1-93 134 142888 4.0 13.1395 0.5 1.9636 2.0 0.1871 1.9 0.97 1105.8 19.8 1103.1 13.6 1097.9 10.5 1097.9 10.5 100.7
CW-1-21 53 34313 1.2 13.1267 2.4 1.9084 3.0 0.1817 1.8 0.59 1076.2 17.4 1084.0 19.8 1099.8 47.9 1099.8 47.9 97.9
CW-1-19 56 57594 0.7 12.9331 2.7 2.0491 2.8 0.1922 0.8 0.28 1133.3 8.2 1132.0 19.3 1129.5 54.2 1129.5 54.2 100.3
CW-1-101 120 117596 2.2 12.8939 1.1 2.0922 1.2 0.1957 0.6 0.51 1151.9 6.6 1146.2 8.4 1135.5 20.9 1135.5 20.9 101.4
CW-1-36 25 28754 1.3 12.8608 6.6 2.1169 6.8 0.1975 1.8 0.26 1161.6 18.8 1154.3 46.9 1140.6 130.6 1140.6 130.6 101.8
CW-1-73 113 78287 2.2 12.8515 0.8 2.0806 1.1 0.1939 0.7 0.68 1142.6 7.6 1142.4 7.3 1142.1 15.7 1142.1 15.7 100.1
CW-1-42 29 20916 1.3 12.7964 3.4 2.1727 5.8 0.2016 4.8 0.82 1184.1 51.8 1172.3 40.7 1150.6 66.6 1150.6 66.6 102.9
CW-1-3 144 265499 2.1 12.7865 0.8 2.1637 1.4 0.2007 1.1 0.83 1178.8 12.4 1169.5 9.6 1152.1 15.1 1152.1 15.1 102.3
CW-1-49 30 40332 1.5 12.7168 3.1 2.2140 3.2 0.2042 0.9 0.29 1197.8 10.1 1185.5 22.5 1163.0 61.0 1163.0 61.0 103.0
CW-1-33 72 32395 2.1 12.6480 1.8 2.2639 2.5 0.2077 1.8 0.72 1216.4 20.2 1201.1 17.9 1173.8 35.2 1173.8 35.2 103.6
CW-1-26 337 116484 4.5 12.6064 0.6 2.2004 0.9 0.2012 0.7 0.76 1181.7 7.5 1181.2 6.4 1180.3 11.8 1180.3 11.8 100.1
CW-1-61 88 106533 2.2 12.5374 1.1 2.1537 2.7 0.1958 2.4 0.91 1152.9 25.6 1166.3 18.5 1191.1 21.6 1191.1 21.6 96.8
CW-1-31 242 390303 0.8 12.5138 0.5 2.3142 1.1 0.2100 1.0 0.90 1229.0 11.0 1216.6 7.7 1194.8 9.1 1194.8 9.1 102.9
CW-1-84 102 105816 2.1 12.4995 4.1 2.1524 4.3 0.1951 1.4 0.32 1149.1 14.6 1165.8 29.8 1197.1 80.2 1197.1 80.2 96.0
CW-1-83 194 468248 3.9 12.4396 0.6 2.3012 1.3 0.2076 1.1 0.89 1216.1 12.6 1212.7 9.0 1206.6 11.3 1206.6 11.3 100.8
CW-1-103 134 100140 1.1 12.3562 1.0 2.3238 1.5 0.2083 1.2 0.77 1219.5 13.2 1219.6 10.9 1219.8 19.1 1219.8 19.1 100.0
CW-1-75 58 59501 1.7 12.3157 1.8 2.3215 3.1 0.2074 2.5 0.81 1214.7 27.8 1218.9 22.0 1226.2 35.7 1226.2 35.7 99.1
CW-1-63 136 163396 1.4 11.8085 1.1 2.5927 2.0 0.2220 1.6 0.82 1292.7 19.3 1298.6 14.7 1308.3 22.1 1308.3 22.1 98.8
CW-1-28 57 120080 1.0 11.7274 1.5 2.7213 1.8 0.2315 1.0 0.55 1342.1 12.4 1334.3 13.7 1321.7 29.8 1321.7 29.8 101.5
CW-1-70 165 284974 0.6 11.7043 0.5 2.6885 1.5 0.2282 1.4 0.94 1325.2 16.3 1325.3 10.8 1325.5 9.9 1325.5 9.9 100.0
CW-1-62 9 10371 1.6 11.6370 7.8 2.5942 9.0 0.2190 4.5 0.50 1276.3 51.7 1299.0 65.7 1336.7 150.3 1336.7 150.3 95.5
CW-1-103 180 291177 3.8 11.6294 0.4 2.7904 1.0 0.2354 0.9 0.92 1362.5 11.1 1353.0 7.4 1337.9 7.6 1337.9 7.6 101.8
CW-1-46 58 100759 2.4 11.6070 1.0 2.7308 1.7 0.2299 1.4 0.81 1333.9 17.0 1336.9 12.9 1341.6 19.7 1341.6 19.7 99.4
CW-1-43 40 42781 2.2 11.5984 1.3 2.7782 1.7 0.2337 1.1 0.66 1353.9 14.0 1349.7 13.0 1343.1 25.2 1343.1 25.2 100.8
CW-1-2 47 35661 1.4 11.5322 2.5 2.6808 5.5 0.2242 4.9 0.89 1304.2 57.9 1323.2 40.8 1354.1 48.5 1354.1 48.5 96.3
CW-1-23 134 384934 2.2 11.4715 1.0 2.7919 1.5 0.2323 1.2 0.77 1346.4 14.4 1353.4 11.4 1364.3 18.7 1364.3 18.7 98.7
CW-1-89 177 95323 3.0 11.3040 1.2 2.8159 5.1 0.2309 5.0 0.97 1339.0 60.2 1359.8 38.4 1392.6 23.6 1392.6 23.6 96.2
CW-1-56 176 136732 2.0 11.0878 1.1 2.9822 1.7 0.2398 1.4 0.79 1385.7 16.9 1403.1 13.1 1429.5 20.3 1429.5 20.3 96.9
CW-1-6 128 151327 2.3 10.8862 0.4 3.2686 1.2 0.2581 1.2 0.95 1479.9 15.4 1473.6 9.6 1464.5 7.4 1464.5 7.4 101.1
CW-1-16 69 49982 1.1 10.8143 0.9 3.2001 1.8 0.2510 1.5 0.86 1443.6 19.8 1457.2 13.8 1477.0 17.3 1477.0 17.3 97.7
CW-1-106 214 252526 2.3 10.7544 0.4 3.3405 1.1 0.2606 1.0 0.93 1492.7 13.2 1490.6 8.3 1487.6 7.4 1487.6 7.4 100.3
CW-1-102 241 1367 1.3 10.5881 4.8 3.3114 6.7 0.2543 4.7 0.70 1460.5 61.0 1483.7 52.3 1517.0 90.7 1517.0 90.7 96.3
CW-1-9 252 393407 1.6 10.4958 0.2 3.5681 1.3 0.2716 1.3 0.99 1549.0 18.1 1542.5 10.5 1533.5 3.5 1533.5 3.5 101.0
CW-1-30 60 75522 0.5 9.9017 1.0 4.0766 1.4 0.2928 1.0 0.71 1655.3 14.2 1649.6 11.1 1642.4 17.7 1642.4 17.7 100.8
CW-1-22 55 75422 1.3 9.8652 1.4 4.1066 1.5 0.2938 0.6 0.41 1660.6 9.2 1655.6 12.4 1649.3 25.7 1649.3 25.7 100.7
CW-1-71 71 173249 0.8 9.8144 1.2 3.9840 1.8 0.2836 1.3 0.74 1609.4 18.9 1630.9 14.6 1658.8 22.4 1658.8 22.4 97.0
CW-1-39 383 721082 2.4 9.7755 1.6 4.0337 4.1 0.2860 3.8 0.92 1621.4 54.5 1641.0 33.6 1666.2 30.0 1666.2 30.0 97.3
CW-1-64 61 110904 2.2 9.6919 1.6 4.2540 2.2 0.2990 1.6 0.69 1686.5 23.0 1684.5 18.4 1682.1 29.9 1682.1 29.9 100.3
CW-1-81 202 270023 1.7 9.4141 0.3 4.5686 0.8 0.3119 0.8 0.94 1750.2 12.2 1743.6 7.0 1735.6 5.3 1735.6 5.3 100.8
CW-1-4 85 139714 1.9 9.3827 0.8 4.6947 1.3 0.3195 1.0 0.76 1787.2 15.3 1766.3 10.8 1741.7 15.5 1741.7 15.5 102.6
CW-1-50 92 39256 1.5 9.3522 1.3 4.4134 2.1 0.2994 1.6 0.78 1688.1 23.9 1714.9 17.2 1747.7 23.9 1747.7 23.9 96.6
CW-1-29 123 204221 1.9 9.0794 0.4 4.9563 1.5 0.3264 1.5 0.97 1820.8 23.5 1811.9 12.9 1801.7 6.6 1801.7 6.6 101.1
CW-1-65 88 138498 1.0 8.9063 0.5 5.1770 0.9 0.3344 0.7 0.79 1859.7 11.1 1848.8 7.4 1836.6 9.5 1836.6 9.5 101.3
CW-1-45 114 169574 0.8 8.8893 0.5 5.1791 1.1 0.3339 1.0 0.91 1857.3 16.1 1849.2 9.4 1840.1 8.4 1840.1 8.4 100.9
CW-1-88 52 98312 0.4 8.8677 0.6 5.1509 0.9 0.3313 0.8 0.79 1844.6 12.1 1844.5 8.1 1844.5 10.5 1844.5 10.5 100.0
CW-1-18 81 113887 0.5 8.8245 0.7 5.2375 1.1 0.3352 0.9 0.81 1863.6 15.0 1858.7 9.8 1853.3 12.2 1853.3 12.2 100.6
CW-1-14 110 292423 1.5 8.8207 0.3 5.2152 1.2 0.3336 1.2 0.97 1856.0 19.3 1855.1 10.5 1854.1 5.7 1854.1 5.7 100.1
CW-1-1 44 88961 3.2 8.7919 0.6 5.4175 1.1 0.3454 0.9 0.81 1912.8 14.1 1887.6 9.0 1860.0 11.2 1860.0 11.2 102.8
CW-1-80 96 215145 2.1 8.7742 0.7 5.3166 1.1 0.3383 0.8 0.72 1878.6 12.6 1871.5 9.1 1863.7 13.3 1863.7 13.3 100.8
CW-1-37 100 145847 4.5 8.7693 0.3 5.3068 0.7 0.3375 0.6 0.88 1874.7 9.5 1870.0 5.7 1864.6 5.7 1864.6 5.7 100.5
CW-1-51 58 76957 0.9 8.7377 1.3 5.5003 1.5 0.3486 0.8 0.54 1927.7 13.8 1900.6 13.1 1871.2 23.1 1871.2 23.1 103.0
CW-1-92 83 148020 0.6 8.7316 0.5 5.2994 1.4 0.3356 1.3 0.93 1865.5 21.2 1868.8 12.1 1872.4 9.5 1872.4 9.5 99.6
CW-1-69 80 215855 0.8 8.4676 0.7 5.7306 1.0 0.3519 0.7 0.66 1943.8 10.9 1936.0 8.6 1927.6 13.4 1927.6 13.4 100.8
CW-1-8 165 221552 1.3 8.4180 0.2 5.7585 0.9 0.3516 0.9 0.98 1942.1 15.5 1940.2 8.2 1938.1 3.8 1938.1 3.8 100.2
CW-1-48 77 123614 1.5 7.1982 0.4 7.8024 1.3 0.4073 1.2 0.96 2202.7 23.3 2208.5 11.7 2213.8 6.5 2213.8 6.5 99.5
CW-1-76 63 186832 0.9 6.7517 0.5 8.9311 1.3 0.4373 1.2 0.91 2338.7 23.8 2331.0 12.1 2324.2 9.3 2324.2 9.3 100.6
CW-1-105 60 144293 1.5 5.8059 0.4 11.8033 1.3 0.4970 1.2 0.94 2601.0 25.4 2588.9 11.8 2579.5 7.2 2579.5 7.2 100.8
CW-1-95 119 268531 0.7 5.7309 0.2 12.1173 1.0 0.5037 1.0 0.97 2629.5 21.6 2613.5 9.6 2601.2 3.8 2601.2 3.8 101.1
CW-1-85 51 154595 1.0 5.4206 0.4 13.1668 0.9 0.5176 0.8 0.89 2689.1 17.2 2691.7 8.3 2693.6 6.6 2693.6 6.6 99.8
CW-1-35 75 175730 1.4 5.3218 0.2 13.9482 0.9 0.5384 0.9 0.98 2776.6 19.4 2746.2 8.3 2723.9 2.7 2723.9 2.7 101.9
CW-1-97 87 188688 2.5 5.2601 0.3 13.8948 1.4 0.5301 1.3 0.97 2741.8 29.8 2742.6 13.0 2743.1 5.1 2743.1 5.1 100.0
CW-1-27 92 285774 2.2 4.8775 4.8 14.9100 5.8 0.5274 3.3 0.57 2730.6 73.7 2809.5 55.4 2866.6 77.7 2866.6 77.7 95.3
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

CW2-55 122 19325 1.9 19.4042 7.5 0.2204 8.1 0.0310 3.0 0.37 196.9 5.9 202.2 14.9 264.8 173.5 196.9 5.9 NA
CW2-15 221 22932 0.9 19.2536 2.3 0.2808 3.2 0.0392 2.3 0.71 247.9 5.6 251.3 7.2 282.7 52.3 247.9 5.6 NA
CW2-96 92 18876 1.0 18.3158 6.5 0.3030 6.7 0.0403 1.5 0.22 254.4 3.7 268.8 15.7 395.8 145.7 254.4 3.7 NA
CW2-45 248 76247 1.4 18.3007 1.9 0.4506 2.4 0.0598 1.4 0.58 374.5 5.0 377.7 7.5 397.6 43.3 374.5 5.0 NA
CW2-68 46 10278 1.1 19.1577 17.6 0.4330 17.8 0.0602 2.8 0.16 376.6 10.4 365.3 54.8 294.1 404.5 376.6 10.4 NA
CW2-63 91 46807 1.1 18.8076 6.8 0.4493 7.3 0.0613 2.7 0.37 383.4 10.0 376.8 22.9 336.0 153.2 383.4 10.0 NA
CW2-98 164 37597 0.7 18.3597 3.9 0.4614 4.1 0.0614 1.2 0.29 384.3 4.5 385.2 13.1 390.4 87.6 384.3 4.5 NA
CW2-46 258 75676 0.8 18.0486 1.8 0.5016 2.5 0.0657 1.7 0.68 410.0 6.8 412.8 8.5 428.6 41.1 410.0 6.8 95.7
CW2-73 89 28622 1.3 17.7971 5.7 0.5179 6.1 0.0668 2.1 0.34 417.1 8.3 423.7 21.1 459.8 126.8 417.1 8.3 90.7
CW2-12 97 26296 0.6 17.7888 4.9 0.5231 5.1 0.0675 1.5 0.30 421.0 6.3 427.2 17.9 460.8 108.9 421.0 6.3 91.4
CW2-106 325 72927 1.4 18.3594 1.1 0.5088 2.8 0.0678 2.6 0.92 422.6 10.4 417.6 9.5 390.4 24.1 422.6 10.4 108.2
CW2-80 186 33829 1.9 18.3897 1.6 0.5204 3.7 0.0694 3.3 0.90 432.6 14.0 425.4 12.9 386.7 36.8 432.6 14.0 111.9
CW2-8 413 193558 1.1 17.8599 0.8 0.5529 1.5 0.0716 1.2 0.82 445.9 5.2 446.9 5.3 452.0 18.7 445.9 5.2 98.6
CW2-4 203 39645 0.6 17.9138 2.9 0.5513 3.7 0.0716 2.3 0.61 446.0 9.8 445.9 13.4 445.3 65.2 446.0 9.8 100.2
CW2-21 351 187980 2.1 17.8054 0.7 0.5731 2.3 0.0740 2.2 0.95 460.3 9.6 460.0 8.4 458.8 16.3 460.3 9.6 100.3
CW2-90 126 30667 1.2 17.9500 3.2 0.5689 3.7 0.0741 1.8 0.49 460.5 8.1 457.3 13.6 440.8 71.8 460.5 8.1 104.5
CW2-32 39 14503 1.1 18.3000 7.9 0.5640 8.3 0.0749 2.5 0.31 465.4 11.3 454.2 30.2 397.7 176.5 465.4 11.3 117.0
CW2-54 63 28163 1.0 17.2806 3.4 0.7113 4.9 0.0891 3.5 0.71 550.5 18.2 545.5 20.5 524.8 75.2 550.5 18.2 104.9
CW2-9 270 117086 1.6 15.6761 1.1 0.8274 2.1 0.0941 1.8 0.87 579.6 10.1 612.2 9.7 734.7 22.5 579.6 10.1 78.9
CW2-55 249 158008 1.1 16.0629 0.7 0.9484 1.6 0.1105 1.5 0.90 675.6 9.4 677.2 8.0 682.9 14.8 675.6 9.4 98.9
CW2-92 444 450184 0.7 14.1832 0.5 1.4934 1.0 0.1536 0.9 0.90 921.2 8.0 927.7 6.3 943.1 9.4 943.1 9.4 97.7
CW2-101 204 193188 8.8 13.8353 0.8 1.7340 2.1 0.1740 2.0 0.93 1034.1 18.9 1021.2 13.7 993.8 16.1 993.8 16.1 104.1
CW2-18 233 145942 3.2 13.7745 0.6 1.6797 0.8 0.1678 0.5 0.66 1000.0 5.1 1000.9 5.3 1002.7 12.7 1002.7 12.7 99.7
CW2-77 85 66204 2.0 13.7057 1.5 1.7266 1.9 0.1716 1.2 0.62 1021.1 11.3 1018.5 12.5 1012.9 31.0 1012.9 31.0 100.8
CW2-41 124 107370 1.8 13.7030 1.6 1.7123 2.6 0.1702 2.0 0.79 1013.1 19.2 1013.1 16.7 1013.3 32.5 1013.3 32.5 100.0
CW2-35 126 125270 1.3 13.6046 1.6 1.7149 2.8 0.1692 2.2 0.81 1007.8 20.9 1014.1 17.8 1027.9 33.2 1027.9 33.2 98.0
CW2-31 83 64434 2.2 13.5935 1.3 1.7337 1.7 0.1709 1.1 0.64 1017.2 10.3 1021.1 10.9 1029.5 26.3 1029.5 26.3 98.8
CW2-38 60 90422 0.9 13.5930 2.7 1.7280 3.2 0.1704 1.8 0.56 1014.1 16.7 1019.0 20.5 1029.6 53.7 1029.6 53.7 98.5
CW2-42 27 9566 1.6 13.5842 4.3 1.7807 4.6 0.1754 1.4 0.31 1042.0 13.5 1038.4 29.7 1030.9 87.9 1030.9 87.9 101.1
CW2-72 54 42888 1.2 13.4496 2.8 1.8189 3.6 0.1774 2.2 0.62 1052.9 21.5 1052.3 23.3 1051.1 56.2 1051.1 56.2 100.2
CW2-25 114 47733 1.6 13.4232 2.2 1.8077 3.5 0.1760 2.6 0.76 1045.0 25.4 1048.2 22.6 1055.0 45.2 1055.0 45.2 99.1
CW2-61 61 39059 2.0 13.4046 1.7 1.8738 1.9 0.1822 0.9 0.48 1078.8 9.0 1071.9 12.6 1057.8 33.8 1057.8 33.8 102.0
CW2-43 130 104342 0.9 13.3979 0.8 1.8150 1.3 0.1764 1.0 0.77 1047.1 9.7 1050.9 8.5 1058.8 16.8 1058.8 16.8 98.9
CW2-22 24 10580 1.0 13.3933 6.3 1.7577 6.6 0.1707 2.0 0.31 1016.2 19.1 1030.0 42.7 1059.5 126.4 1059.5 126.4 95.9
CW2-99 91 45507 3.0 13.3142 1.6 1.8659 2.7 0.1802 2.1 0.80 1067.9 21.1 1069.1 17.6 1071.4 31.9 1071.4 31.9 99.7
CW2-105 134 155336 1.4 13.2824 1.1 1.9160 2.4 0.1846 2.2 0.89 1091.9 21.7 1086.7 16.2 1076.2 22.1 1076.2 22.1 101.5
CW2-50 182 146187 1.6 13.2773 0.6 1.8993 1.8 0.1829 1.8 0.95 1082.8 17.5 1080.8 12.2 1077.0 11.1 1077.0 11.1 100.5
CW2-79 199 132877 1.9 13.2409 0.6 1.8939 1.1 0.1819 0.9 0.83 1077.2 8.9 1078.9 7.2 1082.5 12.1 1082.5 12.1 99.5
CW2-29 54 39606 1.5 13.2049 1.7 1.9299 2.0 0.1848 0.9 0.48 1093.3 9.4 1091.5 13.2 1088.0 34.6 1088.0 34.6 100.5
CW2-86 50 65655 1.1 13.1742 2.0 1.9022 3.0 0.1818 2.2 0.74 1076.6 22.3 1081.9 20.1 1092.6 40.5 1092.6 40.5 98.5
CW2-44 52 35080 1.8 13.1557 2.8 1.9182 3.1 0.1830 1.4 0.45 1083.5 13.7 1087.4 20.5 1095.4 55.2 1095.4 55.2 98.9
CW2-64 290 187065 1.9 13.0861 0.8 2.0501 2.6 0.1946 2.5 0.95 1146.1 26.2 1132.3 17.9 1106.0 15.9 1106.0 15.9 103.6
CW2-62 41 25094 1.7 13.0774 2.9 1.9335 3.0 0.1834 0.9 0.30 1085.4 9.0 1092.7 20.3 1107.4 57.8 1107.4 57.8 98.0
CW2-48 45 58280 2.4 13.0317 2.1 2.0565 4.7 0.1944 4.2 0.90 1145.0 44.1 1134.5 32.1 1114.3 41.3 1114.3 41.3 102.8
CW2-49 100 73616 4.3 12.9174 1.4 2.0517 2.3 0.1922 1.9 0.80 1133.4 19.6 1132.9 16.0 1131.9 27.8 1131.9 27.8 100.1
CW2-52 55 30642 0.9 12.8873 1.5 2.1137 1.9 0.1976 1.2 0.61 1162.2 12.3 1153.3 13.1 1136.6 30.1 1136.6 30.1 102.3
CW2-103 205 149942 1.7 12.8544 0.5 2.0559 1.8 0.1917 1.7 0.96 1130.4 17.6 1134.3 12.1 1141.7 10.4 1141.7 10.4 99.0
CW2-11 89 85683 2.5 12.8504 1.2 2.0615 1.9 0.1921 1.4 0.76 1132.9 14.7 1136.1 12.7 1142.3 23.8 1142.3 23.8 99.2
CW2-34 131 151258 1.6 12.8494 1.4 2.0905 2.4 0.1948 2.0 0.82 1147.4 20.6 1145.7 16.5 1142.4 27.5 1142.4 27.5 100.4
CW2-75 57 29642 1.8 12.7896 1.3 2.0837 3.0 0.1933 2.7 0.90 1139.1 27.9 1143.5 20.5 1151.6 26.4 1151.6 26.4 98.9
CW2-93 111 77766 1.4 12.7804 1.1 2.1453 2.5 0.1989 2.2 0.89 1169.1 23.5 1163.5 17.1 1153.1 22.7 1153.1 22.7 101.4
CW2-84 200 180749 1.3 12.7487 0.8 2.1815 1.4 0.2017 1.2 0.83 1184.5 13.0 1175.2 10.1 1158.0 15.8 1158.0 15.8 102.3
CW2-67 116 77494 1.7 12.7153 1.2 2.1697 1.7 0.2001 1.2 0.70 1175.8 12.4 1171.4 11.5 1163.2 23.4 1163.2 23.4 101.1
CW2-97 228 536740 2.2 12.6987 0.6 2.2172 1.8 0.2042 1.7 0.95 1197.9 18.9 1186.5 12.7 1165.8 11.1 1165.8 11.1 102.8
CW2-39 217 177607 2.1 12.6897 0.6 2.1373 1.4 0.1967 1.2 0.90 1157.6 12.9 1160.9 9.4 1167.2 11.9 1167.2 11.9 99.2
CW2-6 191 59111 2.0 12.6771 1.6 2.0996 1.8 0.1930 0.8 0.44 1137.9 8.5 1148.7 12.6 1169.2 32.6 1169.2 32.6 97.3
CW2-70 153 230882 2.4 12.6713 0.5 2.1726 1.0 0.1997 0.9 0.87 1173.5 9.2 1172.3 6.8 1170.1 9.5 1170.1 9.5 100.3
CW2-10 77 63346 2.5 12.6459 1.6 2.1684 2.4 0.1989 1.7 0.73 1169.3 18.7 1171.0 16.6 1174.1 32.0 1174.1 32.0 99.6
CW2-3 58 64659 2.4 12.6450 1.3 2.1808 1.6 0.2000 1.0 0.61 1175.3 10.7 1174.9 11.4 1174.2 25.7 1174.2 25.7 100.1
CW2-28 74 74286 3.4 12.6281 1.5 2.1215 4.0 0.1943 3.7 0.92 1144.6 38.7 1155.8 27.6 1176.9 30.6 1176.9 30.6 97.3
CW2-36 169 173602 1.9 12.6164 0.9 2.1880 1.3 0.2002 0.9 0.73 1176.4 10.1 1177.2 9.0 1178.7 17.6 1178.7 17.6 99.8
CW2-47 120 88724 2.8 12.6135 0.9 2.1726 1.7 0.1988 1.4 0.83 1168.6 15.0 1172.3 11.8 1179.1 18.6 1179.1 18.6 99.1
CW2-40 99 25523 2.5 12.5783 4.2 2.0188 4.6 0.1842 1.9 0.41 1089.7 18.7 1121.8 31.0 1184.7 82.5 1184.7 82.5 92.0
CW2-66 41 32687 3.2 12.5353 2.1 2.1462 2.3 0.1951 0.9 0.38 1149.0 9.2 1163.8 15.9 1191.4 41.9 1191.4 41.9 96.4
CW2-95 35 26234 2.4 12.3522 3.0 2.0221 4.9 0.1812 3.9 0.80 1073.3 39.0 1123.0 33.5 1220.4 58.3 1220.4 58.3 87.9
CW2-87 82 69325 2.7 12.2166 0.9 2.4121 3.0 0.2137 2.8 0.96 1248.6 32.2 1246.2 21.3 1242.1 16.9 1242.1 16.9 100.5
CW2-33 125 98260 1.3 11.7754 1.0 2.5710 1.6 0.2196 1.2 0.74 1279.6 13.5 1292.4 11.4 1313.8 20.3 1313.8 20.3 97.4
CW2-5 80 159305 2.5 11.5944 0.8 2.8205 1.5 0.2372 1.3 0.85 1372.0 15.8 1361.0 11.2 1343.7 15.1 1343.7 15.1 102.1
CW2-71 75 50476 1.6 11.4764 1.2 2.8356 1.8 0.2360 1.3 0.74 1366.0 16.3 1365.0 13.5 1363.5 23.4 1363.5 23.4 100.2
CW2-30 39 30658 0.9 11.4431 1.8 2.7336 2.0 0.2269 0.9 0.45 1318.1 10.7 1337.6 14.9 1369.1 34.4 1369.1 34.4 96.3
CW2-37 284 370451 2.2 11.4370 0.5 2.8457 2.2 0.2361 2.1 0.98 1366.1 26.2 1367.7 16.4 1370.1 9.1 1370.1 9.1 99.7
CW2-82 43 80544 1.7 11.3458 0.8 2.9766 2.3 0.2449 2.2 0.94 1412.3 27.8 1401.7 17.7 1385.5 15.1 1385.5 15.1 101.9
CW2-20 86 84209 2.9 11.2134 0.8 2.8300 4.3 0.2302 4.3 0.98 1335.3 51.5 1363.5 32.6 1408.0 15.6 1408.0 15.6 94.8
CW2-19 88 145518 2.1 11.1680 0.9 3.0119 2.1 0.2440 1.8 0.89 1407.2 23.0 1410.6 15.6 1415.7 18.0 1415.7 18.0 99.4
CW2-89 58 60209 0.9 11.1610 0.7 3.1253 2.0 0.2530 1.9 0.93 1453.8 24.5 1438.9 15.5 1416.9 14.0 1416.9 14.0 102.6
CW2-27 139 205257 1.9 11.1194 0.6 3.0284 1.6 0.2442 1.4 0.91 1408.6 18.2 1414.8 12.0 1424.1 12.3 1424.1 12.3 98.9
CW2-14 67 60536 2.1 11.1185 1.8 3.0511 2.5 0.2460 1.6 0.67 1418.0 20.9 1420.5 18.8 1424.2 35.0 1424.2 35.0 99.6
CW2-91 189 28056 1.1 10.9364 1.1 3.1738 2.1 0.2517 1.8 0.86 1447.5 23.8 1450.8 16.6 1455.7 21.2 1455.7 21.2 99.4
CW2-94 80 67022 1.1 10.9075 0.9 3.2330 1.2 0.2558 0.8 0.67 1468.1 10.8 1465.1 9.6 1460.8 17.6 1460.8 17.6 100.5
CW2-58 82 72699 1.6 10.8987 0.6 3.2241 1.5 0.2548 1.3 0.91 1463.4 17.6 1463.0 11.4 1462.3 11.4 1462.3 11.4 100.1
CW2-65 136 146987 1.8 10.6433 0.7 3.4003 1.6 0.2625 1.5 0.91 1502.5 19.6 1504.5 12.6 1507.2 12.4 1507.2 12.4 99.7
CW2-88 224 188921 2.0 10.6066 0.3 3.4352 0.9 0.2643 0.9 0.95 1511.6 11.6 1512.5 7.2 1513.7 5.4 1513.7 5.4 99.9
CW2-100 201 380851 3.1 10.3187 0.2 3.7997 1.2 0.2844 1.2 0.98 1613.3 16.5 1592.7 9.5 1565.5 4.4 1565.5 4.4 103.1
CW2-76 105 59824 1.1 9.8792 0.6 4.0527 1.1 0.2904 1.0 0.87 1643.4 14.0 1644.8 9.1 1646.6 10.3 1646.6 10.3 99.8
CW2-56 88 75831 0.5 9.8685 0.9 4.1421 2.8 0.2965 2.6 0.94 1673.7 38.6 1662.6 22.7 1648.6 16.9 1648.6 16.9 101.5
CW2-1 95 112675 2.8 9.3441 0.7 4.6311 1.2 0.3138 1.0 0.81 1759.6 14.9 1754.9 10.0 1749.3 12.7 1749.3 12.7 100.6
CW2-2 59 132472 1.0 9.3092 0.8 4.6927 1.1 0.3168 0.8 0.71 1774.3 11.9 1765.9 9.1 1756.1 14.0 1756.1 14.0 101.0
CW2-83 122 153967 5.7 9.1554 0.5 4.7652 3.3 0.3164 3.3 0.99 1772.2 50.7 1778.8 27.8 1786.5 9.2 1786.5 9.2 99.2
CW2-69 27 35584 0.7 8.9698 2.4 5.1198 3.2 0.3331 2.2 0.67 1853.2 34.7 1839.4 27.1 1823.7 42.8 1823.7 42.8 101.6
CW2-24 153 203937 1.1 8.8836 0.6 5.0667 1.7 0.3264 1.6 0.94 1821.1 24.9 1830.5 14.2 1841.3 10.1 1841.3 10.1 98.9
CW2-102 79 172695 2.0 8.8381 0.6 5.2561 1.8 0.3369 1.7 0.95 1871.8 27.8 1861.8 15.4 1850.6 10.4 1850.6 10.4 101.1
CW2-26 73 36571 1.4 8.8336 1.2 5.2158 1.9 0.3342 1.4 0.77 1858.5 23.3 1855.2 15.9 1851.5 21.3 1851.5 21.3 100.4
CW2-13 59 99355 2.8 8.7555 0.7 5.3152 2.0 0.3375 1.8 0.93 1874.7 30.1 1871.3 17.0 1867.5 13.1 1867.5 13.1 100.4
CW2-81 68 106821 0.8 8.7363 0.5 5.3545 2.6 0.3393 2.5 0.98 1883.1 41.2 1877.6 22.1 1871.5 9.8 1871.5 9.8 100.6
CW2-17 40 55526 2.5 8.7198 1.2 5.3743 1.9 0.3399 1.5 0.79 1886.1 24.8 1880.8 16.4 1874.9 21.1 1874.9 21.1 100.6
CW2-78 40 103704 1.2 6.5133 1.8 9.0632 5.3 0.4281 4.9 0.94 2297.3 95.2 2344.4 48.1 2385.6 31.3 2385.6 31.3 96.3
CW2-74 36 148346 1.3 5.9845 0.6 11.3116 3.0 0.4910 2.9 0.98 2574.8 62.1 2549.2 27.8 2528.8 9.3 2528.8 9.3 101.8
CW2-60 162 327086 2.0 5.9264 0.3 11.0138 1.5 0.4734 1.5 0.98 2498.5 31.4 2524.3 14.4 2545.1 5.2 2545.1 5.2 98.2
CW2-7 25 44036 1.2 5.8307 1.1 11.7605 2.3 0.4973 2.0 0.88 2602.3 42.6 2585.5 21.2 2572.4 18.2 2572.4 18.2 101.2
CW2-23 76 140547 2.0 5.8204 0.9 11.3890 2.5 0.4808 2.3 0.94 2530.6 48.9 2555.5 23.2 2575.3 14.2 2575.3 14.2 98.3
CW2-59 78 171576 1.2 5.7808 0.3 11.6600 1.9 0.4889 1.9 0.99 2565.7 39.7 2577.5 17.7 2586.7 4.4 2586.7 4.4 99.2
CW2-53 36 100805 1.3 5.4196 0.4 13.2752 2.0 0.5218 2.0 0.98 2706.8 44.0 2699.4 19.2 2693.9 7.1 2693.9 7.1 100.5
CW2-51 57 136911 2.2 4.5568 0.3 17.9846 1.9 0.5944 1.9 0.99 3007.1 44.8 2988.9 18.2 2976.7 4.9 2976.7 4.9 101.0



CW3 (1AA/13-24-082-10W4/00)

94

Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

CW3-97 288 26578 1.3 20.0533 6.7 0.2543 7.2 0.0370 2.6 0.36 234.2 5.9 230.1 14.9 188.8 157.0 234.2 5.9 NA
CW3-43 348 46662 1.6 18.1797 2.4 0.4628 2.9 0.0610 1.6 0.57 381.8 6.1 386.2 9.3 412.5 53.5 381.8 6.1 NA
CW3-46 100 43315 3.1 18.3654 5.7 0.4672 5.9 0.0622 1.5 0.26 389.2 5.8 389.2 19.1 389.7 128.0 389.2 5.8 NA
CW3-86 116 39942 1.8 17.9159 8.1 0.5237 8.3 0.0680 1.8 0.22 424.4 7.4 427.6 28.9 445.0 179.8 424.4 7.4 95.4
CW3-25 266 46909 1.8 18.2949 1.7 0.5138 2.5 0.0682 1.9 0.74 425.2 7.8 421.0 8.7 398.3 38.0 425.2 7.8 106.7
CW3-62 120 27334 1.4 18.5301 6.7 0.5373 7.0 0.0722 1.9 0.28 449.5 8.4 436.7 24.8 369.6 151.3 449.5 8.4 121.6
CW3-56 141 59000 0.8 17.3331 1.4 0.6285 2.4 0.0790 1.9 0.80 490.2 8.9 495.2 9.2 518.1 30.8 490.2 8.9 94.6
CW3-8 65 20787 1.4 17.0689 3.1 0.7158 3.6 0.0886 1.9 0.52 547.4 9.8 548.2 15.2 551.8 67.0 547.4 9.8 99.2
CW3-22 111 40184 0.6 16.7225 1.4 0.8046 3.9 0.0976 3.7 0.94 600.2 21.2 599.4 17.9 596.3 29.8 600.2 21.2 100.7
CW3-101 299 80735 3.2 16.1215 1.4 0.9315 2.4 0.1089 1.9 0.81 666.4 12.1 668.4 11.6 675.1 29.8 666.4 12.1 98.7
CW3-29 309 66073 2.3 15.6758 0.8 1.0540 1.9 0.1198 1.7 0.90 729.6 11.9 730.9 10.0 734.8 17.5 729.6 11.9 99.3
CW3-61 37 20813 3.0 14.3373 3.9 1.5491 4.3 0.1611 1.8 0.43 962.8 16.4 950.1 26.4 921.0 79.4 921.0 79.4 104.5
CW3-20 1042 5862 7.0 13.8595 0.4 1.4671 1.0 0.1475 0.9 0.92 886.8 7.9 917.0 6.2 990.3 8.2 990.3 8.2 89.6
CW3-31 79 55543 1.9 13.7582 1.4 1.6652 2.1 0.1662 1.6 0.77 990.9 14.8 995.3 13.4 1005.1 27.4 1005.1 27.4 98.6
CW3-21 256 171170 3.9 13.7161 0.4 1.7252 2.1 0.1716 2.1 0.98 1021.1 19.4 1018.0 13.5 1011.3 8.6 1011.3 8.6 101.0
CW3-44 350 317633 1.5 13.5974 0.3 1.7857 1.4 0.1761 1.4 0.98 1045.6 13.7 1040.3 9.4 1028.9 6.0 1028.9 6.0 101.6
CW3-7 254 465438 3.7 13.5817 0.6 1.8078 2.5 0.1781 2.4 0.97 1056.5 23.1 1048.3 16.0 1031.3 12.4 1031.3 12.4 102.4
CW3-45 61 49758 2.6 13.5807 2.2 1.8513 5.3 0.1823 4.8 0.91 1079.8 47.7 1063.9 34.9 1031.4 45.3 1031.4 45.3 104.7
CW3-96 49 46209 1.9 13.5578 4.1 1.8533 5.0 0.1822 2.8 0.57 1079.2 28.3 1064.6 33.2 1034.8 83.7 1034.8 83.7 104.3
CW3-95 339 96252 4.2 13.5405 0.8 1.7734 1.7 0.1742 1.5 0.88 1035.0 14.6 1035.8 11.3 1037.4 16.7 1037.4 16.7 99.8
CW3-92 63 24428 0.9 13.5193 3.7 1.7264 4.3 0.1693 2.2 0.51 1008.1 20.5 1018.4 27.9 1040.6 75.7 1040.6 75.7 96.9
CW3-38 57 74171 2.0 13.5128 2.1 1.7942 2.6 0.1758 1.6 0.62 1044.2 15.8 1043.4 17.2 1041.6 41.8 1041.6 41.8 100.3
CW3-90 124 47379 2.0 13.5063 1.9 1.8049 2.2 0.1768 1.2 0.51 1049.5 11.2 1047.2 14.6 1042.5 38.8 1042.5 38.8 100.7
CW3-78 71 29970 3.9 13.4713 3.7 1.7564 3.9 0.1716 1.1 0.28 1021.0 10.1 1029.5 25.1 1047.8 75.2 1047.8 75.2 97.4
CW3-67 57 22997 2.8 13.4212 2.7 1.7648 4.6 0.1718 3.7 0.81 1021.9 34.9 1032.6 29.7 1055.3 54.7 1055.3 54.7 96.8
CW3-102 104 28035 2.5 13.4193 2.6 1.8572 5.1 0.1808 4.4 0.86 1071.1 43.1 1066.0 33.7 1055.6 52.8 1055.6 52.8 101.5
CW3-34 35 29018 0.6 13.3994 2.3 1.8200 2.5 0.1769 0.9 0.36 1049.9 8.9 1052.7 16.5 1058.6 47.3 1058.6 47.3 99.2
CW3-40 98 61749 3.1 13.3757 0.9 1.8536 1.9 0.1798 1.6 0.87 1066.0 15.8 1064.7 12.2 1062.1 18.6 1062.1 18.6 100.4
CW3-30 44 39116 0.9 13.2732 1.2 1.8845 1.6 0.1814 1.0 0.65 1074.7 10.3 1075.7 10.5 1077.6 24.1 1077.6 24.1 99.7
CW3-99 232 147704 2.9 13.1529 1.2 1.9600 1.6 0.1870 1.0 0.63 1104.9 10.2 1101.9 10.7 1095.8 24.9 1095.8 24.9 100.8
CW3-12 92 92030 2.2 13.0377 1.1 2.0308 1.7 0.1920 1.3 0.76 1132.4 13.4 1125.9 11.6 1113.4 21.9 1113.4 21.9 101.7
CW3-2 136 17162 2.7 13.0367 9.0 1.8513 9.2 0.1750 2.2 0.23 1039.8 20.8 1063.9 60.8 1113.5 179.0 1113.5 179.0 93.4
CW3-66 170 53625 2.3 12.8410 1.1 2.0787 2.1 0.1936 1.8 0.85 1140.8 19.0 1141.8 14.7 1143.7 22.8 1143.7 22.8 99.7
CW3-72 102 109044 1.9 12.7711 1.5 2.0039 4.7 0.1856 4.4 0.95 1097.5 44.6 1116.8 31.6 1154.5 30.2 1154.5 30.2 95.1
CW3-84 63 41003 2.9 12.7267 2.9 2.1060 3.3 0.1944 1.6 0.49 1145.1 16.7 1150.8 22.6 1161.4 56.8 1161.4 56.8 98.6
CW3-88 540 355919 10.1 12.6790 0.7 2.1624 2.2 0.1988 2.1 0.95 1169.1 22.0 1169.0 15.1 1168.9 13.8 1168.9 13.8 100.0
CW3-23 305 57432 1.9 12.6748 0.4 2.2089 3.3 0.2031 3.3 0.99 1191.7 35.7 1183.9 23.1 1169.5 8.4 1169.5 8.4 101.9
CW3-104 181 123832 2.2 12.5320 0.8 2.2200 1.4 0.2018 1.1 0.82 1184.9 12.4 1187.4 9.7 1192.0 15.5 1192.0 15.5 99.4
CW3-91 66 36256 2.0 12.4529 4.5 2.1808 5.8 0.1970 3.7 0.63 1159.0 38.7 1174.9 40.6 1204.4 89.4 1204.4 89.4 96.2
CW3-63 165 116015 2.5 12.2616 1.3 2.3679 1.6 0.2106 1.0 0.64 1231.9 11.8 1233.0 11.7 1234.9 24.6 1234.9 24.6 99.8
CW3-11 223 224140 2.5 12.2310 0.5 2.3929 1.6 0.2123 1.5 0.95 1240.9 17.3 1240.5 11.5 1239.8 9.7 1239.8 9.7 100.1
CW3-7 436 417950 6.5 12.1859 0.2 2.4610 1.3 0.2175 1.3 0.98 1268.7 14.8 1260.7 9.4 1247.0 4.5 1247.0 4.5 101.7
CW3-53 199 301876 5.3 12.1115 0.5 2.3976 1.9 0.2106 1.9 0.97 1232.0 21.2 1241.9 14.0 1259.0 8.9 1259.0 8.9 97.9
CW3-64 109 84822 1.8 12.0190 2.9 2.4278 3.3 0.2116 1.7 0.50 1237.5 18.6 1250.9 23.9 1274.0 56.1 1274.0 56.1 97.1
CW3-103 85 40435 0.7 11.6739 2.2 2.6476 2.8 0.2242 1.8 0.63 1303.8 20.8 1314.0 20.8 1330.5 42.6 1330.5 42.6 98.0
CW3-65 202 142819 1.5 11.6510 0.6 2.7055 2.1 0.2286 2.0 0.96 1327.3 23.8 1330.0 15.3 1334.3 11.0 1334.3 11.0 99.5
CW3-35 84 61924 1.8 11.5580 0.4 2.7776 1.7 0.2328 1.6 0.97 1349.3 20.0 1349.5 12.7 1349.8 8.6 1349.8 8.6 100.0
CW3-37 77 117432 2.0 11.4084 1.2 2.8900 4.8 0.2391 4.7 0.97 1382.1 58.4 1379.3 36.5 1374.9 22.1 1374.9 22.1 100.5
CW3-28 62 197401 2.3 10.9621 2.2 3.2956 6.7 0.2620 6.3 0.95 1500.2 85.0 1480.0 52.4 1451.2 41.8 1451.2 41.8 103.4
CW3-47 72 106645 1.6 10.9484 0.7 3.2732 1.8 0.2599 1.7 0.92 1489.4 22.1 1474.7 14.0 1453.6 13.1 1453.6 13.1 102.5
CW3-19 123 140230 1.2 10.8508 0.4 3.2931 1.4 0.2592 1.3 0.97 1485.5 17.8 1479.4 10.8 1470.6 6.9 1470.6 6.9 101.0
CW3-58 117 311277 4.6 10.7680 0.5 3.3694 1.1 0.2631 0.9 0.88 1505.9 12.4 1497.3 8.3 1485.2 9.7 1485.2 9.7 101.4
CW3-81 141 69253 3.0 10.6318 0.7 3.3224 1.1 0.2562 0.9 0.78 1470.3 11.8 1486.3 9.0 1509.3 13.5 1509.3 13.5 97.4
CW3-68 85 32405 1.9 10.4360 1.8 3.4621 2.1 0.2620 1.1 0.53 1500.3 15.3 1518.6 16.9 1544.3 34.1 1544.3 34.1 97.2
CW3-18 417 464330 2.7 10.3857 0.3 3.5070 1.4 0.2642 1.3 0.97 1511.1 17.9 1528.8 10.8 1553.4 6.3 1553.4 6.3 97.3
CW3-41 64 126808 1.5 10.2058 1.1 3.8319 1.6 0.2836 1.1 0.70 1609.6 15.8 1599.5 12.7 1586.1 20.9 1586.1 20.9 101.5
CW3-5 42 75611 1.3 10.0981 1.0 3.8490 3.0 0.2819 2.8 0.94 1600.9 40.0 1603.1 24.1 1605.9 18.5 1605.9 18.5 99.7
CW3-6 35 20942 1.9 10.0921 2.2 3.9278 4.7 0.2875 4.1 0.88 1629.0 58.7 1619.4 37.7 1607.0 41.9 1607.0 41.9 101.4
CW3-55 56 122198 0.8 9.9897 1.4 4.1041 1.8 0.2974 1.0 0.58 1678.2 15.0 1655.1 14.4 1626.0 26.7 1626.0 26.7 103.2
CW3-50 100 78610 1.0 9.9118 0.6 4.0764 1.5 0.2930 1.3 0.92 1656.7 19.4 1649.6 11.8 1640.5 10.8 1640.5 10.8 101.0
CW3-39 89 146684 2.0 9.9106 1.0 4.0671 1.5 0.2923 1.2 0.76 1653.2 17.0 1647.7 12.5 1640.8 18.7 1640.8 18.7 100.8
CW3-73 77 74753 1.1 9.8857 1.6 4.2472 3.0 0.3045 2.6 0.85 1713.6 38.5 1683.2 24.6 1645.4 29.0 1645.4 29.0 104.1
CW3-50 75 354463 1.6 9.8398 0.5 4.0868 3.1 0.2917 3.0 0.99 1649.8 44.2 1651.7 25.1 1654.1 9.3 1654.1 9.3 99.7
CW3-27 53 132293 1.2 9.6949 1.1 4.3351 1.7 0.3048 1.4 0.78 1715.2 20.5 1700.1 14.4 1681.5 20.2 1681.5 20.2 102.0
CW3-16 137 50691 1.1 9.5656 1.5 4.3529 2.2 0.3020 1.6 0.73 1701.2 23.7 1703.4 17.8 1706.2 26.9 1706.2 26.9 99.7
CW3-15 71 108139 2.2 9.1548 0.9 4.9268 1.4 0.3271 1.0 0.76 1824.4 16.6 1806.9 11.5 1786.6 16.1 1786.6 16.1 102.1
CW3-42 114 257443 1.3 9.1088 0.6 4.8828 1.8 0.3226 1.7 0.95 1802.3 26.2 1799.3 14.8 1795.8 10.2 1795.8 10.2 100.4
CW3-17 114 149071 2.3 9.0587 0.3 4.8465 2.3 0.3184 2.2 0.99 1782.0 34.8 1793.0 19.0 1805.8 6.0 1805.8 6.0 98.7
CW3-54 76 270057 2.1 9.0244 0.5 5.0827 1.0 0.3327 0.9 0.88 1851.3 14.8 1833.2 8.8 1812.7 8.8 1812.7 8.8 102.1
CW3-26 18 73287 2.2 8.9034 2.2 5.0661 3.3 0.3271 2.4 0.74 1824.5 38.5 1830.4 27.9 1837.2 40.2 1837.2 40.2 99.3
CW3-60 107 302623 3.0 8.9017 0.4 5.1907 3.6 0.3351 3.6 0.99 1863.1 58.5 1851.1 30.9 1837.6 6.9 1837.6 6.9 101.4
CW3-33 49 98988 1.7 8.8927 1.0 5.2175 3.5 0.3365 3.4 0.96 1869.8 54.8 1855.5 30.1 1839.4 18.8 1839.4 18.8 101.7
CW3-13 42 87994 1.8 8.8819 0.6 5.2124 1.2 0.3358 1.0 0.86 1866.3 16.6 1854.6 10.2 1841.6 11.1 1841.6 11.1 101.3
CW3-14 133 280181 2.9 8.8030 0.3 5.3100 1.7 0.3390 1.7 0.99 1882.0 27.4 1870.5 14.5 1857.7 5.3 1857.7 5.3 101.3
CW3-57 39 50268 4.1 8.7463 0.7 5.3681 1.7 0.3405 1.5 0.90 1889.2 25.3 1879.8 14.6 1869.4 13.1 1869.4 13.1 101.1
CW3-79 55 71891 4.3 8.7391 1.2 5.3973 3.6 0.3421 3.4 0.94 1896.7 55.3 1884.4 30.6 1870.9 21.3 1870.9 21.3 101.4
CW3-59 50 65370 2.8 8.6974 0.5 5.3280 1.2 0.3361 1.0 0.89 1867.8 16.7 1873.4 9.9 1879.5 9.4 1879.5 9.4 99.4
CW3-71 65 67037 1.0 8.6613 1.0 5.3850 1.9 0.3383 1.6 0.85 1878.3 26.2 1882.5 16.2 1887.0 18.0 1887.0 18.0 99.5
CW3-85 136 87089 2.0 8.2293 0.6 6.0034 1.6 0.3583 1.5 0.92 1974.2 25.5 1976.3 14.1 1978.6 11.1 1978.6 11.1 99.8
CW3-10 34 104458 1.5 7.7352 1.5 6.9988 1.7 0.3926 0.9 0.51 2135.0 15.7 2111.3 15.2 2088.2 26.0 2088.2 26.0 102.2
CW3-93 29 13063 1.0 7.6053 1.7 5.6944 2.3 0.3141 1.5 0.66 1760.8 23.9 1930.5 20.1 2117.9 30.5 2117.9 30.5 83.1
CW3-74 119 142557 2.2 7.4312 0.6 7.4759 3.0 0.4029 3.0 0.98 2182.5 55.2 2170.1 27.3 2158.4 11.2 2158.4 11.2 101.1
CW3-48 62 27896 2.0 6.8050 0.3 9.0609 0.8 0.4472 0.7 0.91 2382.8 13.7 2344.2 6.9 2310.7 5.5 2310.7 5.5 103.1
CW3-36 72 193994 1.5 6.5948 0.9 9.1417 1.6 0.4372 1.4 0.85 2338.3 27.5 2352.3 15.0 2364.4 14.6 2364.4 14.6 98.9
CW3-87 175 452957 1.9 6.4293 0.3 9.9735 1.7 0.4651 1.7 0.99 2461.9 33.9 2432.3 15.5 2407.7 4.7 2407.7 4.7 102.2
CW3-75 110 147102 1.8 5.6949 0.4 12.2444 1.2 0.5057 1.1 0.95 2638.4 23.8 2623.3 10.8 2611.7 6.0 2611.7 6.0 101.0
CW3-24 528 12127 4.0 5.4645 0.4 10.4370 1.8 0.4136 1.8 0.97 2231.6 33.6 2474.3 17.0 2680.2 7.0 2680.2 7.0 83.3
CW3-100 81 159042 1.0 5.4554 0.3 13.0775 1.0 0.5174 1.0 0.95 2688.2 21.9 2685.3 9.9 2683.0 5.3 2683.0 5.3 100.2
CW3-32 46 461963 1.0 5.3896 0.5 13.5199 1.2 0.5285 1.1 0.91 2735.0 24.1 2716.7 11.2 2703.0 8.2 2703.0 8.2 101.2
CW3-80 47 51498 1.8 5.2767 0.9 13.7282 1.6 0.5254 1.3 0.82 2721.9 29.9 2731.1 15.6 2737.9 15.6 2737.9 15.6 99.4



Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

KC-1-39 47 2498 3.1 27.2403 224.4 0.0932 224.5 0.0184 7.5 0.03 117.6 8.8 90.5 196.8 -577.7 0.0 117.6 8.8 NA
KC-1-86 340 44103 0.8 19.7543 4.8 0.1741 4.9 0.0249 0.7 0.15 158.8 1.2 163.0 7.4 223.6 112.0 158.8 1.2 NA
KC-1-35 67 8280 1.6 19.4796 13.9 0.2463 14.1 0.0348 1.8 0.13 220.5 3.9 223.6 28.2 255.9 321.9 220.5 3.9 NA
KC-1-25 168 24991 1.9 20.4695 4.3 0.2855 4.6 0.0424 1.5 0.32 267.6 3.8 255.0 10.3 140.8 101.4 267.6 3.8 NA
KC-1-10 196 37025 1.5 18.2275 3.3 0.4769 3.6 0.0631 1.4 0.39 394.2 5.3 396.0 11.7 406.6 73.3 394.2 5.3 NA
KC-1-32 245 70526 1.7 18.1418 2.1 0.4851 3.0 0.0638 2.1 0.70 398.9 8.3 401.6 10.1 417.1 48.0 398.9 8.3 NA
KC-1-16 189 66995 3.6 18.3547 3.3 0.4957 3.5 0.0660 0.9 0.25 411.9 3.5 408.8 11.6 391.0 75.0 411.9 3.5 105.4
KC-1-28 195 51563 1.7 18.0485 2.6 0.5086 3.3 0.0666 2.1 0.64 415.5 8.5 417.5 11.4 428.6 57.5 415.5 8.5 96.9
KC-1-13 99 10038 1.4 17.6507 3.4 0.5324 3.7 0.0682 1.3 0.36 425.0 5.5 433.4 13.0 478.1 75.8 425.0 5.5 88.9
KC-1-14 377 213922 4.1 17.8636 1.6 0.5280 1.7 0.0684 0.5 0.31 426.6 2.2 430.5 6.1 451.5 36.4 426.6 2.2 94.5
KC-1-85 218 72608 0.8 18.1139 2.1 0.5341 2.4 0.0702 1.2 0.48 437.2 4.9 434.5 8.5 420.6 47.4 437.2 4.9 104.0
KC-1-104 53 21441 1.5 18.6373 5.7 0.5207 6.1 0.0704 2.1 0.34 438.4 8.9 425.6 21.2 356.6 129.6 438.4 8.9 122.9
KC-1-62 104 20094 0.9 18.5499 6.6 0.5286 6.7 0.0711 0.9 0.13 442.9 3.9 430.9 23.6 367.2 149.9 442.9 3.9 120.6
KC-1-88 238 124863 0.4 17.8117 2.6 0.5644 2.7 0.0729 0.7 0.26 453.7 3.1 454.4 9.9 458.0 58.2 453.7 3.1 99.0
KC-1-76 134 54017 1.1 17.5642 4.3 0.6104 4.7 0.0778 1.8 0.39 482.8 8.5 483.8 18.0 489.0 94.9 482.8 8.5 98.7
KC-1-44 240 5288 0.5 16.8864 2.8 0.6627 3.0 0.0812 1.1 0.37 503.1 5.3 516.3 12.0 575.2 60.0 503.1 5.3 87.5
KC-1-69 208 52962 0.9 17.1775 2.4 0.6569 2.6 0.0818 1.0 0.40 507.1 5.0 512.7 10.4 537.9 52.1 507.1 5.0 94.3
KC-1-38 103 60439 2.3 17.2996 2.7 0.6796 2.8 0.0853 0.8 0.27 527.5 3.8 526.5 11.7 522.4 60.0 527.5 3.8 101.0
KC-1-2 49 19340 1.1 17.4131 6.8 0.7208 7.2 0.0910 2.5 0.35 561.6 13.6 551.1 30.8 508.0 149.3 561.6 13.6 110.5
KC-1-71 128 44454 0.9 16.9569 2.2 0.7473 2.5 0.0919 1.2 0.48 566.8 6.5 566.7 11.0 566.1 48.4 566.8 6.5 100.1
KC-1-105 13 4783 0.9 15.3968 22.1 0.8634 22.8 0.0964 5.6 0.25 593.4 32.0 632.0 107.9 772.6 471.1 593.4 32.0 76.8
KC-1-84 129 71224 2.1 16.8944 2.9 0.7895 3.2 0.0967 1.2 0.38 595.3 6.8 590.9 14.2 574.1 63.8 595.3 6.8 103.7
KC-1-94 184 90319 1.5 16.6450 1.5 0.8254 2.6 0.0996 2.1 0.81 612.3 12.1 611.1 11.7 606.4 32.3 612.3 12.1 101.0
KC-1-63 141 185431 0.8 16.1910 2.0 0.8833 2.7 0.1037 1.9 0.69 636.2 11.5 642.8 13.0 665.9 42.3 636.2 11.5 95.5
KC-1-31 47 34876 1.6 14.6012 3.1 1.4498 3.8 0.1535 2.1 0.57 920.7 18.3 909.8 22.6 883.4 64.2 883.4 64.2 104.2
KC-1-26 30 19710 0.7 14.5878 4.1 1.4291 6.3 0.1512 4.8 0.76 907.7 40.4 901.2 37.5 885.2 84.4 907.7 40.4 102.5
KC-1-29 303 201885 2.9 14.1641 0.2 1.5791 0.8 0.1622 0.7 0.97 969.1 6.7 962.0 4.8 945.9 3.9 945.9 3.9 102.5
KC-1-97 129 172540 2.7 14.0778 1.1 1.6256 1.8 0.1660 1.5 0.81 989.9 13.7 980.2 11.6 958.4 22.1 958.4 22.1 103.3
KC-1-64 25 19080 2.6 14.0117 5.9 1.6144 6.3 0.1641 2.0 0.32 979.3 17.9 975.8 39.3 968.0 121.5 968.0 121.5 101.2
KC-1-102 71 45332 1.6 13.9031 1.4 1.7055 2.1 0.1720 1.5 0.74 1023.0 14.5 1010.6 13.3 983.8 28.5 983.8 28.5 104.0
KC-1-96 127 98214 5.6 13.6645 1.3 1.7520 1.8 0.1736 1.3 0.71 1032.1 12.4 1027.9 11.9 1019.0 26.1 1019.0 26.1 101.3
KC-1-30 33 16959 2.5 13.6468 4.0 1.7290 4.1 0.1711 1.1 0.28 1018.3 10.8 1019.4 26.6 1021.6 80.4 1021.6 80.4 99.7
KC-1-80 24 28292 1.7 13.6348 4.7 1.7914 5.1 0.1771 1.8 0.36 1051.4 17.6 1042.3 33.1 1023.4 96.0 1023.4 96.0 102.7
KC-1-89 49 51902 1.8 13.6296 3.5 1.7494 4.1 0.1729 2.2 0.54 1028.2 21.3 1026.9 26.8 1024.2 70.6 1024.2 70.6 100.4
KC-1-70 83 69189 1.0 13.5342 1.8 1.7887 2.0 0.1756 0.8 0.41 1042.8 8.0 1041.3 13.2 1038.4 37.3 1038.4 37.3 100.4
KC-1-72 98 83551 1.4 13.5024 1.8 1.8038 2.1 0.1766 1.1 0.53 1048.6 10.7 1046.8 13.6 1043.1 35.7 1043.1 35.7 100.5
KC-1-65 117 73346 1.7 13.4339 1.5 1.8917 2.4 0.1843 1.9 0.79 1090.5 19.3 1078.2 16.1 1053.4 29.6 1053.4 29.6 103.5
KC-1-59 77 116266 1.9 13.4199 1.4 1.8433 1.8 0.1794 1.2 0.66 1063.7 11.9 1061.0 12.0 1055.5 27.5 1055.5 27.5 100.8
KC-1-81 91 54423 1.5 13.4030 1.7 1.8618 2.2 0.1810 1.4 0.63 1072.3 13.9 1067.6 14.8 1058.0 34.9 1058.0 34.9 101.3
KC-1-17 157 120246 2.5 13.3786 0.8 1.8832 1.4 0.1827 1.2 0.84 1081.9 11.6 1075.2 9.2 1061.7 15.1 1061.7 15.1 101.9
KC-1-73 94 72748 6.1 13.3509 1.4 1.9071 1.6 0.1847 0.9 0.55 1092.4 8.9 1083.6 10.8 1065.9 27.4 1065.9 27.4 102.5
KC-1-6 167 176342 2.0 13.3468 0.4 1.8810 1.4 0.1821 1.4 0.95 1078.4 13.4 1074.4 9.4 1066.5 8.8 1066.5 8.8 101.1
KC-1-3 155 91148 0.6 13.3414 1.4 1.8822 1.6 0.1821 0.9 0.54 1078.5 8.6 1074.8 10.7 1067.3 27.3 1067.3 27.3 101.1
KC-1-91 562 609755 5.6 13.3246 0.5 1.8726 1.2 0.1810 1.1 0.92 1072.3 10.6 1071.5 7.7 1069.8 9.1 1069.8 9.1 100.2
KC-1-42 171 164750 3.0 13.2870 0.9 1.9006 1.4 0.1832 1.1 0.78 1084.2 10.8 1081.3 9.2 1075.5 17.2 1075.5 17.2 100.8
KC-1-22 77 58376 2.9 13.2858 1.7 1.8830 1.8 0.1814 0.7 0.40 1074.8 7.2 1075.1 12.1 1075.7 33.8 1075.7 33.8 99.9
KC-1-7 132 9689 1.6 13.2572 2.6 1.8367 2.9 0.1766 1.2 0.43 1048.4 11.9 1058.7 19.0 1080.0 52.5 1080.0 52.5 97.1
KC-1-52 104 99020 1.4 13.2410 1.4 1.9091 2.3 0.1833 1.8 0.79 1085.2 18.3 1084.3 15.5 1082.5 28.6 1082.5 28.6 100.3
KC-1-56 83 70197 1.8 13.2246 1.7 1.8884 2.6 0.1811 1.9 0.74 1073.1 18.8 1077.0 17.1 1085.0 34.8 1085.0 34.8 98.9
KC-1-103 59 40171 1.6 13.2023 1.6 1.8922 2.2 0.1812 1.4 0.66 1073.5 14.1 1078.4 14.4 1088.3 32.7 1088.3 32.7 98.6
KC-1-1 20 16575 1.1 13.1750 4.3 1.8136 4.5 0.1733 1.4 0.32 1030.3 13.5 1050.4 29.5 1092.4 85.8 1092.4 85.8 94.3
KC-1-12 126 2548 1.0 13.1341 4.6 1.6720 5.2 0.1593 2.4 0.47 952.7 21.4 997.9 32.8 1098.7 91.2 1098.7 91.2 86.7
KC-1-15 125 174032 2.7 13.0898 0.9 1.9361 2.0 0.1838 1.7 0.88 1087.7 17.3 1093.6 13.1 1105.5 18.4 1105.5 18.4 98.4
KC-1-99 27 21328 0.7 13.0472 3.6 1.9468 4.6 0.1842 2.9 0.64 1090.0 29.4 1097.3 31.0 1111.9 71.1 1111.9 71.1 98.0
KC-1-9 159 115503 2.1 12.8818 0.6 2.0716 1.1 0.1935 0.9 0.83 1140.5 9.1 1139.4 7.2 1137.4 11.9 1137.4 11.9 100.3
KC-1-27 197 150294 3.8 12.8343 0.5 2.0888 3.0 0.1944 3.0 0.99 1145.3 31.4 1145.1 20.8 1144.7 9.2 1144.7 9.2 100.1
KC-1-77 62 36898 1.9 12.8275 1.8 2.0550 3.7 0.1912 3.2 0.88 1127.8 33.4 1134.0 25.2 1145.8 35.4 1145.8 35.4 98.4
KC-1-48 40 31697 1.0 12.8016 3.8 2.0057 4.1 0.1862 1.4 0.34 1100.8 14.0 1117.4 27.7 1149.8 76.3 1149.8 76.3 95.7
KC-1-49 41 28336 2.0 12.7972 3.8 2.1312 4.3 0.1978 2.1 0.48 1163.5 21.9 1159.0 29.9 1150.5 75.6 1150.5 75.6 101.1
KC-1-75 339 181388 1.9 12.7656 0.7 2.1416 2.5 0.1983 2.4 0.96 1166.0 25.7 1162.3 17.3 1155.4 13.1 1155.4 13.1 100.9
KC-1-66 140 62557 1.4 12.7424 1.3 2.1423 1.8 0.1980 1.3 0.71 1164.5 13.8 1162.6 12.5 1159.0 25.2 1159.0 25.2 100.5
KC-1-101 54 37841 1.0 12.6924 1.8 2.1863 2.0 0.2013 0.8 0.42 1182.1 9.0 1176.7 13.9 1166.8 35.8 1166.8 35.8 101.3
KC-1-36 14 12602 1.1 12.6790 9.0 2.2283 9.8 0.2049 3.9 0.40 1201.6 43.2 1190.0 68.8 1168.9 177.9 1168.9 177.9 102.8
KC-1-5 209 198811 2.9 12.6618 0.9 2.2189 5.3 0.2038 5.3 0.98 1195.5 57.5 1187.0 37.5 1171.6 18.4 1171.6 18.4 102.0
KC-1-68 55 54513 1.1 12.6601 1.9 2.2233 2.7 0.2041 1.9 0.70 1197.5 20.5 1188.4 18.8 1171.9 38.0 1171.9 38.0 102.2
KC-1-40 117 73553 1.0 12.6449 1.0 2.1843 2.0 0.2003 1.7 0.88 1177.0 18.7 1176.0 13.8 1174.2 18.8 1174.2 18.8 100.2
KC-1-74 219 225705 1.7 12.5779 0.6 2.2614 0.9 0.2063 0.7 0.78 1209.1 8.1 1200.4 6.6 1184.7 11.4 1184.7 11.4 102.1
KC-1-20 249 226654 1.5 12.5507 0.6 2.2426 1.2 0.2041 1.1 0.86 1197.5 11.7 1194.5 8.7 1189.0 12.3 1189.0 12.3 100.7
KC-1-53 172 25682 1.4 12.4597 1.0 2.2205 1.9 0.2007 1.6 0.85 1178.9 17.1 1187.5 13.1 1203.3 19.7 1203.3 19.7 98.0
KC-1-54 39 31491 1.4 12.4305 3.9 2.2148 4.4 0.1997 2.0 0.46 1173.6 21.6 1185.7 30.9 1208.0 77.3 1208.0 77.3 97.2
KC-1-45 224 156228 2.0 12.2811 0.8 2.4174 2.9 0.2153 2.8 0.97 1257.1 32.1 1247.8 20.9 1231.8 14.9 1231.8 14.9 102.1
KC-1-34 143 68521 2.3 12.2606 1.0 2.3736 1.4 0.2111 1.0 0.72 1234.5 11.5 1234.7 10.1 1235.0 19.1 1235.0 19.1 100.0
KC-1-93 95 99711 2.1 12.0512 0.4 2.6186 1.4 0.2289 1.4 0.95 1328.6 16.5 1305.9 10.6 1268.7 8.5 1268.7 8.5 104.7
KC-1-95 57 66101 1.5 12.0372 1.1 2.5342 1.8 0.2212 1.4 0.78 1288.4 16.5 1281.9 13.2 1271.0 21.9 1271.0 21.9 101.4
KC-1-100 103 229962 1.1 11.3751 1.3 3.0042 2.4 0.2478 2.1 0.85 1427.4 26.7 1408.7 18.6 1380.5 24.4 1380.5 24.4 103.4
KC-1-33 84 122011 1.1 11.3674 0.8 2.9840 2.4 0.2460 2.3 0.95 1417.9 29.5 1403.5 18.6 1381.8 15.1 1381.8 15.1 102.6
KC-1-92 67 99030 1.8 10.8445 1.4 3.3030 1.6 0.2598 0.9 0.55 1488.8 12.0 1481.8 12.7 1471.8 25.8 1471.8 25.8 101.2
KC-1-98 22 66523 0.9 10.6567 5.2 3.4296 5.6 0.2651 1.9 0.34 1515.7 25.2 1511.2 43.7 1504.8 98.9 1504.8 98.9 100.7
KC-1-60 119 136070 1.1 10.5934 0.6 3.4523 1.7 0.2652 1.6 0.94 1516.6 22.0 1516.4 13.6 1516.1 10.7 1516.1 10.7 100.0
KC-1-79 149 90775 1.5 10.5728 0.7 3.5352 1.2 0.2711 1.0 0.82 1546.3 13.1 1535.1 9.2 1519.8 12.5 1519.8 12.5 101.7
KC-1-83 98 84736 0.7 10.0936 0.7 3.8855 1.7 0.2844 1.6 0.92 1613.7 22.6 1610.7 13.9 1606.7 12.7 1606.7 12.7 100.4
KC-1-11 111 222621 1.0 9.8194 0.5 4.1287 1.2 0.2940 1.0 0.89 1661.6 15.3 1660.0 9.6 1657.9 10.0 1657.9 10.0 100.2
KC-1-58 177 224493 1.5 9.7353 0.3 4.2733 3.7 0.3017 3.7 1.00 1699.9 55.2 1688.2 30.5 1673.8 5.7 1673.8 5.7 101.6
KC-1-37 109 81160 1.0 9.6991 1.4 4.2473 2.1 0.2988 1.5 0.74 1685.2 22.8 1683.2 17.0 1680.7 25.8 1680.7 25.8 100.3
KC-1-8 95 206542 1.0 9.1499 0.4 4.9390 1.0 0.3278 0.9 0.90 1827.5 13.8 1808.9 8.1 1787.6 7.7 1787.6 7.7 102.2
KC-1-78 442 735818 2.6 9.1152 0.2 4.8820 1.0 0.3227 1.0 0.98 1803.1 15.4 1799.2 8.4 1794.5 3.5 1794.5 3.5 100.5
KC-1-4 248 399362 1.0 9.0767 0.2 4.9707 0.6 0.3272 0.6 0.96 1824.9 9.5 1814.4 5.2 1802.2 3.1 1802.2 3.1 101.3
KC-1-51 72 15340 1.3 8.9150 1.6 5.0641 2.2 0.3274 1.5 0.69 1825.9 24.3 1830.1 18.8 1834.9 29.2 1834.9 29.2 99.5
KC-1-55 83 331300 0.9 7.8673 1.9 6.8068 3.7 0.3884 3.1 0.85 2115.4 56.1 2086.6 32.4 2058.3 34.0 2058.3 34.0 102.8
KC-1-47 92 135149 1.3 6.6595 0.7 9.2292 1.7 0.4458 1.5 0.92 2376.4 30.4 2361.0 15.2 2347.7 11.1 2347.7 11.1 101.2
KC-1-57 30 89206 1.7 5.3822 0.8 13.5110 2.4 0.5274 2.3 0.94 2730.5 50.4 2716.1 22.8 2705.3 13.8 2705.3 13.8 100.9
KC-1-87 75 203266 0.9 5.3590 0.3 13.5582 0.7 0.5270 0.6 0.92 2728.7 14.4 2719.4 6.6 2712.4 4.4 2712.4 4.4 100.6
KC-1-41 48 185634 1.5 5.2628 0.4 13.8856 1.1 0.5300 1.0 0.93 2741.5 21.9 2741.9 9.9 2742.3 6.2 2742.3 6.2 100.0
KC-1-61 42 129229 1.0 5.2582 0.5 14.0652 1.1 0.5364 1.0 0.89 2768.3 22.2 2754.1 10.5 2743.7 8.3 2743.7 8.3 100.9
KC-1-90 47 106331 1.0 5.0970 0.4 15.0156 1.0 0.5551 0.9 0.89 2846.3 19.7 2816.2 9.2 2794.8 7.3 2794.8 7.3 101.8
KC-1-23 22 52466 1.5 3.8927 0.5 23.0718 0.8 0.6514 0.6 0.79 3233.6 15.3 3230.0 7.4 3227.7 7.3 3227.7 7.3 100.2
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

KE2-35 279 46810 1.6 20.1161 1.9 0.2080 2.9 0.0303 2.2 0.75 192.7 4.1 191.8 5.1 181.5 45.3 192.7 4.1 NA
KE2-37 645 150795 1.9 18.7001 0.9 0.3960 2.6 0.0537 2.4 0.93 337.3 7.8 338.8 7.4 349.1 20.9 337.3 7.8 NA
KE2-63 103 48730 4.5 17.6316 4.0 0.4914 8.4 0.0628 7.4 0.88 392.8 28.2 405.8 28.1 480.5 87.3 392.8 28.2 NA
KE2-16 398 252391 0.6 18.5391 1.3 0.4718 2.2 0.0634 1.8 0.81 396.5 6.8 392.5 7.1 368.5 28.5 396.5 6.8 NA
KE2-74 155 45269 2.1 18.0058 4.1 0.5032 4.3 0.0657 1.5 0.34 410.2 5.8 413.8 14.7 433.9 90.3 410.2 5.8 94.5
KE2-65 126 29894 2.6 18.6973 3.5 0.4924 3.9 0.0668 1.8 0.45 416.6 7.1 406.5 13.1 349.4 79.0 416.6 7.1 119.3
KE2-45 81 32403 2.6 17.6741 3.0 0.5351 4.5 0.0686 3.4 0.75 427.7 14.1 435.2 16.0 475.2 65.7 427.7 14.1 90.0
KE2-58 80 24490 1.1 18.1931 3.3 0.5416 3.8 0.0715 2.0 0.52 445.0 8.6 439.5 13.6 410.8 72.9 445.0 8.6 108.3
KE2-23 84 50775 1.1 17.8834 3.6 0.5676 4.5 0.0736 2.7 0.60 457.9 12.0 456.5 16.6 449.1 80.6 457.9 12.0 102.0
KE2-75 164 121814 0.8 17.5953 2.1 0.5889 2.4 0.0751 1.2 0.49 467.1 5.3 470.2 9.1 485.1 46.3 467.1 5.3 96.3
KE2-15 139 78242 0.8 17.3043 1.5 0.6985 2.6 0.0877 2.2 0.83 541.7 11.4 537.9 11.0 521.8 31.9 541.7 11.4 103.8
KE2-1 109 65140 2.3 14.0374 1.4 1.5779 3.0 0.1606 2.6 0.88 960.4 23.2 961.6 18.4 964.3 29.0 964.3 29.0 99.6
KE2-26 49 33700 1.5 13.9276 1.6 1.5887 3.8 0.1605 3.5 0.91 959.5 30.9 965.8 23.9 980.3 33.1 980.3 33.1 97.9
KE2-76 86 70069 2.4 13.8667 1.4 1.6967 2.4 0.1706 1.9 0.80 1015.6 17.8 1007.3 15.1 989.2 28.7 989.2 28.7 102.7
KE2-87 515 840713 4.7 13.8196 0.3 1.7017 1.0 0.1706 0.9 0.96 1015.2 8.8 1009.2 6.3 996.1 5.8 996.1 5.8 101.9
KE2-59 76 76231 2.1 13.7240 1.3 1.7646 2.8 0.1756 2.5 0.88 1043.1 23.9 1032.5 18.2 1010.2 26.5 1010.2 26.5 103.3
KE2-13 200 195366 4.9 13.6979 0.7 1.7035 3.4 0.1692 3.3 0.98 1007.9 30.8 1009.9 21.5 1014.0 13.3 1014.0 13.3 99.4
KE2-53 89 70029 0.8 13.6435 1.5 1.7095 4.3 0.1692 4.1 0.94 1007.5 37.9 1012.1 27.8 1022.1 30.5 1022.1 30.5 98.6
KE2-15 159 258882 21.2 13.6361 0.8 1.6635 3.6 0.1645 3.5 0.97 981.8 32.0 994.7 22.9 1023.2 16.8 1023.2 16.8 96.0
KE2-25 52 51551 1.6 13.5645 1.8 1.8423 5.7 0.1812 5.4 0.95 1073.7 53.4 1060.7 37.5 1033.8 36.5 1033.8 36.5 103.9
KE2-89 194 249183 2.2 13.5641 0.7 1.7509 1.5 0.1723 1.3 0.87 1024.5 12.4 1027.5 9.7 1033.9 15.1 1033.9 15.1 99.1
KE2-17 173 128736 1.9 13.5538 0.8 1.7669 2.7 0.1737 2.6 0.96 1032.4 25.2 1033.4 17.8 1035.4 15.3 1035.4 15.3 99.7
KE2-3 58 29911 1.7 13.5390 1.9 1.7173 3.2 0.1686 2.5 0.79 1004.5 23.3 1015.0 20.4 1037.6 39.4 1037.6 39.4 96.8
KE2-8 226 182343 2.2 13.5257 0.6 1.7682 2.7 0.1735 2.6 0.97 1031.1 25.1 1033.9 17.6 1039.6 12.4 1039.6 12.4 99.2
KE2-67 337 275615 3.1 13.5101 0.5 1.8287 1.9 0.1792 1.8 0.96 1062.5 17.4 1055.8 12.2 1042.0 11.1 1042.0 11.1 102.0
KE2-48 38 17219 2.6 13.4583 3.8 1.7921 4.5 0.1749 2.5 0.55 1039.2 24.0 1042.6 29.5 1049.7 76.0 1049.7 76.0 99.0
KE2-30 72 53245 0.8 13.4570 2.4 1.7640 3.9 0.1722 3.1 0.80 1024.0 29.5 1032.3 25.3 1049.9 47.4 1049.9 47.4 97.5
KE2-41 345 310336 1.2 13.3715 0.4 1.8384 2.9 0.1783 2.8 0.99 1057.6 27.6 1059.3 18.8 1062.8 8.1 1062.8 8.1 99.5
KE2-91 133 106452 2.4 13.3708 1.2 1.8515 2.3 0.1795 2.0 0.86 1064.5 19.6 1064.0 15.3 1062.9 23.9 1062.9 23.9 100.2
KE2-55 127 286126 1.8 13.2906 0.8 1.9142 1.6 0.1845 1.3 0.85 1091.6 13.6 1086.0 10.6 1075.0 16.7 1075.0 16.7 101.5
KE2-83 115 311417 1.6 13.2853 0.8 1.8980 3.0 0.1829 2.9 0.96 1082.7 29.3 1080.4 20.3 1075.8 16.2 1075.8 16.2 100.6
KE2-52 144 274594 1.7 13.2691 0.3 1.9298 1.1 0.1857 1.1 0.95 1098.1 10.7 1091.5 7.4 1078.2 6.9 1078.2 6.9 101.8
KE2-47 84 55379 0.9 13.2438 1.8 1.8819 3.4 0.1808 2.9 0.85 1071.1 28.4 1074.7 22.4 1082.0 35.2 1082.0 35.2 99.0
KE2-27 125 137615 2.2 12.9663 0.7 2.0131 3.9 0.1893 3.8 0.98 1117.7 38.8 1119.9 26.2 1124.4 14.6 1124.4 14.6 99.4
KE2-95 40 26309 1.0 12.9186 2.4 1.9675 2.9 0.1843 1.6 0.55 1090.7 16.1 1104.5 19.6 1131.7 48.3 1131.7 48.3 96.4
KE2-31 26 20028 1.2 12.9163 3.0 2.0536 4.1 0.1924 2.7 0.66 1134.2 28.1 1133.5 27.8 1132.1 60.5 1132.1 60.5 100.2
KE2-66 293 316574 2.8 12.7436 0.6 2.1636 1.7 0.2000 1.6 0.94 1175.2 17.3 1169.4 11.9 1158.8 11.6 1158.8 11.6 101.4
KE2-73 66 40571 2.6 12.7435 1.3 2.1294 3.7 0.1968 3.5 0.94 1158.2 37.2 1158.4 25.9 1158.8 26.0 1158.8 26.0 99.9
KE2-93 48 53308 2.6 12.7371 2.4 2.1630 4.7 0.1998 4.0 0.86 1174.3 43.4 1169.2 32.6 1159.8 47.2 1159.8 47.2 101.3
KE2-86 102 84876 2.0 12.6988 1.1 2.1865 1.7 0.2014 1.3 0.77 1182.7 13.9 1176.8 11.6 1165.8 21.2 1165.8 21.2 101.5
KE2-90 47 34807 2.0 12.6974 2.2 2.1597 4.0 0.1989 3.3 0.83 1169.3 35.3 1168.2 27.6 1166.0 43.8 1166.0 43.8 100.3
KE2-85 63 59030 3.2 12.6949 1.6 2.1706 2.8 0.1998 2.3 0.83 1174.5 24.7 1171.7 19.3 1166.4 30.9 1166.4 30.9 100.7
KE2-77 45 44535 1.1 12.6589 1.6 2.1545 2.4 0.1978 1.8 0.74 1163.5 19.0 1166.5 16.7 1172.0 32.0 1172.0 32.0 99.3
KE2-64 66 69758 4.0 12.6529 0.8 2.1926 2.7 0.2012 2.6 0.95 1181.8 27.9 1178.7 18.9 1173.0 16.1 1173.0 16.1 100.8
KE2-6 74 60640 1.4 12.6417 1.1 2.1704 2.9 0.1990 2.7 0.92 1169.9 29.1 1171.6 20.5 1174.7 22.3 1174.7 22.3 99.6
KE2-51 38 120750 2.1 12.5867 2.1 2.1854 3.7 0.1995 3.0 0.82 1172.6 32.2 1176.4 25.6 1183.4 41.6 1183.4 41.6 99.1
KE2-21 29 50685 2.1 12.5609 3.0 2.1806 4.4 0.1987 3.3 0.74 1168.1 35.0 1174.9 30.8 1187.4 58.8 1187.4 58.8 98.4
KE2-2 57 71446 2.8 12.5409 2.5 2.2381 4.4 0.2036 3.6 0.82 1194.5 39.4 1193.1 31.0 1190.5 49.9 1190.5 49.9 100.3
KE2-22 53 146659 1.6 12.4955 2.0 2.2188 3.6 0.2011 3.0 0.82 1181.1 31.9 1187.0 25.1 1197.7 39.9 1197.7 39.9 98.6
KE2-18 95 69144 1.0 12.4212 1.2 2.2804 2.3 0.2054 2.0 0.85 1204.5 21.5 1206.2 16.3 1209.5 24.2 1209.5 24.2 99.6
KE2-96 36 39594 1.6 12.2523 2.5 2.4431 3.1 0.2171 1.8 0.59 1266.6 21.3 1255.4 22.4 1236.4 49.0 1236.4 49.0 102.4
KE2-14 182 204135 2.9 12.2518 0.5 2.3893 3.0 0.2123 3.0 0.99 1241.1 33.8 1239.4 21.8 1236.4 10.2 1236.4 10.2 100.4
KE2-101 56 113826 1.3 12.1883 1.9 2.4353 2.5 0.2153 1.6 0.66 1256.8 18.7 1253.1 18.0 1246.6 36.8 1246.6 36.8 100.8
KE2-61 78 100592 3.4 12.0719 3.5 2.1758 7.3 0.1905 6.5 0.88 1124.1 66.6 1173.3 51.2 1265.4 68.6 1265.4 68.6 88.8
KE2-39 45 81080 1.7 11.8172 2.2 2.6605 4.3 0.2280 3.6 0.86 1324.1 43.5 1317.6 31.4 1306.9 42.7 1306.9 42.7 101.3
KE2-36 24 24989 2.2 11.7916 4.7 2.6414 7.2 0.2259 5.4 0.75 1313.0 64.5 1312.3 53.1 1311.1 91.9 1311.1 91.9 100.1
KE2-102 112 73102 1.8 11.6804 0.6 2.6853 2.2 0.2275 2.1 0.96 1321.3 25.1 1324.4 16.1 1329.5 11.2 1329.5 11.2 99.4
KE2-40 275 452169 2.9 11.6770 0.3 2.7307 2.4 0.2313 2.4 0.99 1341.1 29.1 1336.8 18.0 1330.0 6.0 1330.0 6.0 100.8
KE2-79 253 301855 0.5 11.6257 0.3 2.6931 1.0 0.2271 1.0 0.95 1319.1 11.7 1326.6 7.6 1338.5 6.3 1338.5 6.3 98.6
KE2-92 36 42868 1.8 11.3252 2.1 2.8293 3.8 0.2324 3.2 0.84 1347.0 39.1 1363.3 28.8 1389.0 40.0 1389.0 40.0 97.0
KE2-49 74 57290 2.4 11.2369 1.2 3.0237 4.6 0.2464 4.4 0.97 1420.0 56.3 1413.6 34.9 1404.0 23.0 1404.0 23.0 101.1
KE2-5 101 110636 1.5 11.0243 0.9 3.1212 2.7 0.2496 2.5 0.94 1436.2 32.2 1437.9 20.4 1440.5 16.9 1440.5 16.9 99.7
KE2-100 85 113732 1.3 10.9904 0.5 3.1575 3.1 0.2517 3.1 0.99 1447.1 39.8 1446.8 24.0 1446.3 9.0 1446.3 9.0 100.1
KE2-42 138 108666 2.3 10.8496 0.3 3.3002 2.2 0.2597 2.2 0.99 1488.2 29.5 1481.1 17.5 1470.9 6.5 1470.9 6.5 101.2
KE2-70 166 352368 0.8 9.8539 0.5 4.1196 1.1 0.2944 1.0 0.90 1663.5 14.4 1658.2 8.9 1651.4 8.9 1651.4 8.9 100.7
KE2-24 110 152919 1.8 9.6511 0.7 4.2827 2.3 0.2998 2.2 0.95 1690.2 32.3 1690.0 18.8 1689.8 12.9 1689.8 12.9 100.0
KE2-28 103 182718 1.1 9.3250 0.5 4.4760 2.5 0.3027 2.4 0.98 1704.8 36.1 1726.5 20.5 1753.0 9.8 1753.0 9.8 97.2
KE2-103 57 123128 1.1 9.2690 1.1 4.7204 1.4 0.3173 0.8 0.60 1776.7 13.1 1770.9 11.8 1764.0 20.6 1764.0 20.6 100.7
KE2-33 84 173470 1.5 9.2142 0.3 4.8262 3.7 0.3225 3.6 1.00 1802.1 57.3 1789.5 30.8 1774.8 5.9 1774.8 5.9 101.5
KE2-11 66 93317 4.6 9.1485 0.8 4.8519 2.2 0.3219 2.1 0.94 1799.2 32.2 1793.9 18.4 1787.9 13.8 1787.9 13.8 100.6
KE2-38 289 464338 1.8 9.0614 0.1 4.7521 3.1 0.3123 3.1 1.00 1752.0 47.7 1776.5 26.1 1805.3 2.5 1805.3 2.5 97.0
KE2-20 20 51854 0.7 9.0520 2.1 4.9585 2.8 0.3255 1.8 0.67 1816.7 29.0 1812.3 23.2 1807.2 37.3 1807.2 37.3 100.5
KE2-72 99 378926 2.2 8.9548 0.5 5.1575 1.4 0.3350 1.3 0.92 1862.4 21.2 1845.6 12.0 1826.8 9.8 1826.8 9.8 101.9
KE2-98 47 61626 0.9 8.9413 0.6 5.1356 1.7 0.3330 1.6 0.94 1853.1 26.0 1842.0 14.6 1829.5 10.6 1829.5 10.6 101.3
KE2-78 50 82126 2.3 8.8497 1.0 5.2701 2.3 0.3383 2.1 0.90 1878.3 33.9 1864.0 19.7 1848.2 18.3 1848.2 18.3 101.6
KE2-50 28 39865 2.9 8.8494 1.4 5.4537 3.2 0.3500 2.9 0.91 1934.7 48.7 1893.3 27.6 1848.2 24.5 1848.2 24.5 104.7
KE2-56 60 137983 2.1 8.8215 0.3 5.3575 2.3 0.3428 2.2 0.99 1900.0 36.8 1878.1 19.3 1853.9 5.0 1853.9 5.0 102.5
KE2-99 41 62191 4.6 8.7982 1.3 5.2202 2.0 0.3331 1.5 0.75 1853.4 23.6 1855.9 16.7 1858.7 23.4 1858.7 23.4 99.7
KE2-44 104 214560 2.2 8.7880 0.3 5.1473 2.7 0.3281 2.7 0.99 1829.0 42.3 1844.0 22.8 1860.8 6.3 1860.8 6.3 98.3
KE2-80 19 35918 0.7 8.5984 2.7 5.2508 3.1 0.3274 1.4 0.46 1826.0 22.3 1860.9 26.1 1900.1 48.9 1900.1 48.9 96.1
KE2-69 133 398153 2.9 8.4724 0.3 5.7111 1.1 0.3509 1.1 0.96 1939.1 18.2 1933.1 9.8 1926.6 5.4 1926.6 5.4 100.6
KE2-54 91 155133 1.9 8.0069 0.5 6.5063 2.4 0.3778 2.3 0.98 2066.2 40.8 2046.8 20.7 2027.2 8.4 2027.2 8.4 101.9
KE2-60 160 327056 2.1 7.7309 0.3 6.9995 3.5 0.3925 3.4 1.00 2134.2 62.7 2111.4 30.7 2089.2 4.8 2089.2 4.8 102.2
KE2-34 101 247865 2.0 5.8845 0.2 11.1628 3.3 0.4764 3.3 1.00 2511.6 68.7 2536.8 30.9 2557.0 4.1 2557.0 4.1 98.2
KE2-32 54 103800 1.2 5.8747 0.4 11.2988 4.1 0.4814 4.1 1.00 2533.4 86.4 2548.1 38.6 2559.8 5.9 2559.8 5.9 99.0
KE2-84 92 378849 2.0 5.8104 0.5 11.5993 1.4 0.4888 1.3 0.95 2565.5 28.5 2572.6 13.3 2578.2 7.6 2578.2 7.6 99.5
KE2-57 89 328045 0.9 5.8037 0.1 11.8324 2.6 0.4981 2.6 1.00 2605.4 54.8 2591.2 24.0 2580.1 2.4 2580.1 2.4 101.0
KE2-43 92 182194 2.1 5.7427 0.5 11.0417 4.0 0.4599 3.9 0.99 2439.0 79.5 2526.7 36.8 2597.8 8.9 2597.8 8.9 93.9
KE2-105 73 243690 0.9 5.4985 0.4 12.9791 1.0 0.5176 1.0 0.91 2688.9 21.0 2678.1 9.9 2670.0 7.1 2670.0 7.1 100.7
KE2-7 19 86195 1.0 5.4966 1.1 12.6059 3.5 0.5025 3.4 0.96 2624.7 73.0 2650.7 33.4 2670.5 17.4 2670.5 17.4 98.3
KE2-82 20 20770 0.5 5.4813 1.8 12.8048 2.2 0.5090 1.2 0.56 2652.5 26.5 2665.4 20.5 2675.2 29.7 2675.2 29.7 99.2
KE2-10 53 194935 1.2 5.4698 0.3 13.0217 1.9 0.5166 1.9 0.99 2684.6 41.2 2681.2 17.9 2678.6 4.3 2678.6 4.3 100.2
KE2-12 70 237012 0.9 5.4677 0.2 13.0443 2.1 0.5173 2.1 1.00 2687.6 46.7 2682.9 20.1 2679.3 3.4 2679.3 3.4 100.3
KE2-97 43 104297 0.9 5.4541 0.4 13.3632 1.5 0.5286 1.5 0.97 2735.6 32.5 2705.7 14.2 2683.4 6.4 2683.4 6.4 101.9
KE2-104 171 230998 2.2 5.4450 1.7 12.5230 2.7 0.4945 2.2 0.79 2590.3 45.9 2644.5 25.7 2686.1 27.8 2686.1 27.8 96.4
KE2-94 25 72584 0.9 5.4021 0.9 13.5747 2.6 0.5319 2.4 0.94 2749.3 53.7 2720.5 24.2 2699.2 14.5 2699.2 14.5 101.9
KE2-71 56 265310 0.7 5.3936 0.4 13.5907 1.9 0.5316 1.9 0.98 2748.4 41.5 2721.6 17.9 2701.8 6.6 2701.8 6.6 101.7
KE2-29 175 336498 1.7 5.3495 0.3 13.1158 3.6 0.5089 3.5 1.00 2651.8 77.0 2688.0 33.5 2715.4 4.9 2715.4 4.9 97.7
KE2-62 47 347041 0.9 5.3107 0.3 13.8466 3.4 0.5333 3.4 1.00 2755.5 77.0 2739.3 32.6 2727.4 4.3 2727.4 4.3 101.0
KE2-81 31 89808 1.6 5.2778 0.6 13.7718 3.1 0.5272 3.1 0.98 2729.5 68.8 2734.1 29.8 2737.6 9.4 2737.6 9.4 99.7
KE2-9 31 96023 0.6 5.1473 0.7 14.1764 2.7 0.5292 2.6 0.97 2738.2 59.1 2761.6 26.0 2778.7 11.5 2778.7 11.5 98.5
KE2-68 60 101509 1.0 5.0585 0.5 14.7012 3.1 0.5393 3.0 0.99 2780.7 68.3 2796.1 29.1 2807.2 7.5 2807.2 7.5 99.1
KE2-4 42 64635 1.8 5.0188 0.1 15.0369 3.0 0.5473 3.0 1.00 2814.1 68.1 2817.6 28.5 2820.1 2.3 2820.1 2.3 99.8

KE2 (1AA/08-19-084-06W4/00)



Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

KE3-65 409 38078 0.5 20.0932 3.0 0.1766 3.3 0.0257 1.3 0.39 163.8 2.1 165.1 5.0 184.2 70.5 163.8 2.1 NA
KE3-103 289 41792 1.9 19.5473 3.4 0.2709 3.9 0.0384 1.7 0.45 242.9 4.1 243.4 8.4 248.0 79.4 242.9 4.1 NA
KE3-84 48 1028 0.9 17.0406 21.0 0.4094 21.3 0.0506 3.0 0.14 318.2 9.5 348.5 62.8 555.3 463.5 318.2 9.5 NA
KE3-101 674 420764 0.9 18.8878 0.9 0.3805 3.6 0.0521 3.5 0.97 327.5 11.3 327.4 10.2 326.4 19.5 327.5 11.3 NA
KE3-91 130 48853 0.9 18.6318 5.9 0.4461 6.3 0.0603 2.0 0.32 377.3 7.4 374.5 19.6 357.3 133.7 377.3 7.4 NA
KE3-45 233 51085 1.6 18.5927 2.9 0.4874 3.2 0.0657 1.2 0.37 410.3 4.7 403.1 10.6 362.0 66.4 410.3 4.7 113.3
KE3-96 467 182895 13.5 18.2355 1.1 0.4999 1.2 0.0661 0.6 0.46 412.7 2.3 411.6 4.2 405.6 24.8 412.7 2.3 101.7
KE3-58 119 33673 0.7 17.8867 3.0 0.5110 3.3 0.0663 1.4 0.41 413.8 5.5 419.1 11.3 448.7 66.8 413.8 5.5 92.2
KE3-20 132 82353 0.9 17.7315 3.4 0.5231 3.7 0.0673 1.3 0.36 419.7 5.4 427.2 12.8 468.0 76.0 419.7 5.4 89.7
KE3-94 47 15448 1.1 17.9183 11.0 0.5341 11.7 0.0694 3.9 0.34 432.6 16.5 434.5 41.4 444.8 245.9 432.6 16.5 97.3
KE3-4 40 12815 1.2 19.8979 10.7 0.4855 11.0 0.0701 2.6 0.24 436.5 11.0 401.8 36.5 206.9 248.1 436.5 11.0 211.0
KE3-30 100 26760 1.1 17.9065 2.5 0.5511 2.9 0.0716 1.5 0.51 445.6 6.5 445.7 10.5 446.2 55.5 445.6 6.5 99.9
KE3-17 165 29053 0.7 17.0578 4.7 0.5856 4.7 0.0725 0.8 0.17 450.9 3.6 468.1 17.8 553.2 101.9 450.9 3.6 81.5
KE3-86 271 83671 1.1 17.8818 1.7 0.5640 2.3 0.0732 1.6 0.68 455.1 7.1 454.2 8.6 449.3 38.0 455.1 7.1 101.3
KE3-50 159 56674 1.3 17.8738 3.5 0.5909 3.9 0.0766 1.7 0.43 475.8 7.7 471.5 14.7 450.3 78.1 475.8 7.7 105.7
KE3-8 129 37059 1.2 17.3062 3.4 0.6746 4.3 0.0847 2.6 0.60 523.9 12.9 523.5 17.6 521.5 75.7 523.9 12.9 100.5
KE3-3 34 18006 1.8 14.4237 3.0 1.4474 3.4 0.1514 1.7 0.50 908.9 14.5 908.8 20.6 908.6 61.5 908.6 61.5 100.0
KE3-6 159 138102 2.7 14.3540 0.7 1.4995 1.3 0.1561 1.2 0.87 935.1 10.2 930.2 8.2 918.6 13.6 918.6 13.6 101.8
KE3-80 193 147511 1.8 14.0811 1.0 1.5750 1.8 0.1609 1.5 0.83 961.5 13.1 960.4 11.0 957.9 20.3 957.9 20.3 100.4
KE3-66 86 139990 1.7 13.9659 1.5 1.5948 1.9 0.1615 1.2 0.63 965.3 10.7 968.2 11.8 974.7 29.9 974.7 29.9 99.0
KE3-57 40 45558 3.1 13.8784 4.3 1.6151 4.9 0.1626 2.2 0.44 971.0 19.4 976.1 30.5 987.5 88.5 987.5 88.5 98.3
KE3-11 27 9793 0.9 13.8755 6.3 1.4575 7.0 0.1467 3.0 0.43 882.3 24.8 913.0 42.3 987.9 129.2 987.9 129.2 89.3
KE3-90 81 31956 1.8 13.8367 2.2 1.6646 2.4 0.1670 1.0 0.41 995.8 9.3 995.1 15.5 993.6 45.3 993.6 45.3 100.2
KE3-35 69 41262 2.2 13.8193 1.1 1.7042 2.0 0.1708 1.7 0.83 1016.6 16.0 1010.1 13.1 996.2 22.8 996.2 22.8 102.0
KE3-105 118 118436 1.1 13.7433 1.1 1.6919 2.2 0.1686 1.9 0.87 1004.6 17.9 1005.5 14.2 1007.3 22.6 1007.3 22.6 99.7
KE3-70 209 127137 2.2 13.7140 0.6 1.7264 3.5 0.1717 3.4 0.98 1021.6 32.5 1018.4 22.4 1011.7 12.4 1011.7 12.4 101.0
KE3-52 322 448897 2.7 13.7076 0.4 1.7299 1.0 0.1720 0.9 0.90 1023.0 8.7 1019.7 6.6 1012.6 9.0 1012.6 9.0 101.0
KE3-62 196 125739 7.0 13.6707 0.9 1.7387 1.6 0.1724 1.4 0.84 1025.3 12.8 1023.0 10.4 1018.1 17.9 1018.1 17.9 100.7
KE3-75 23 13163 1.9 13.5922 5.5 1.8303 5.9 0.1804 2.1 0.35 1069.3 20.6 1056.4 38.9 1029.7 112.0 1029.7 112.0 103.8
KE3-59 121 256948 1.7 13.5765 1.1 1.7433 2.7 0.1717 2.5 0.91 1021.2 23.4 1024.7 17.5 1032.1 22.3 1032.1 22.3 98.9
KE3-56 114 451440 0.8 13.5587 1.4 1.7681 2.3 0.1739 1.8 0.78 1033.4 17.3 1033.8 15.1 1034.7 29.2 1034.7 29.2 99.9
KE3-55 74 36322 1.1 13.5584 2.5 1.7257 2.9 0.1697 1.4 0.49 1010.4 13.2 1018.2 18.5 1034.8 50.5 1034.8 50.5 97.7
KE3-22 362 557502 2.0 13.5186 0.3 1.7701 1.1 0.1736 1.1 0.96 1031.7 10.1 1034.6 7.2 1040.7 6.0 1040.7 6.0 99.1
KE3-74 82 36149 2.1 13.5157 1.7 1.8002 1.9 0.1765 0.7 0.38 1047.6 6.8 1045.5 12.3 1041.1 35.2 1041.1 35.2 100.6
KE3-88 90 76010 1.5 13.4510 1.1 1.8502 2.3 0.1805 2.0 0.88 1069.7 19.9 1063.5 15.2 1050.8 22.4 1050.8 22.4 101.8
KE3-15 845 27923 4.0 13.4469 0.8 1.7688 2.0 0.1725 1.8 0.91 1025.9 17.4 1034.1 13.0 1051.4 16.5 1051.4 16.5 97.6
KE3-1 33 30091 1.3 13.4449 4.4 1.8488 4.7 0.1803 1.5 0.31 1068.5 14.4 1063.0 30.7 1051.8 89.0 1051.8 89.0 101.6
KE3-43 138 143808 2.3 13.4423 1.1 1.8408 1.5 0.1795 1.0 0.68 1064.0 9.8 1060.1 9.6 1052.1 21.5 1052.1 21.5 101.1
KE3-76 81 54282 2.4 13.3940 2.6 1.8344 2.9 0.1782 1.3 0.44 1057.1 12.5 1057.9 19.3 1059.4 53.0 1059.4 53.0 99.8
KE3-18 72 98879 0.8 13.3727 1.8 1.8020 2.5 0.1748 1.8 0.72 1038.4 17.5 1046.2 16.6 1062.6 35.6 1062.6 35.6 97.7
KE3-89 300 199205 2.6 13.3702 0.6 1.7663 2.2 0.1713 2.1 0.96 1019.1 20.0 1033.2 14.4 1063.0 12.7 1063.0 12.7 95.9
KE3-97 125 114341 2.6 13.3165 1.8 1.8229 3.6 0.1761 3.2 0.87 1045.4 30.6 1053.7 23.8 1071.1 35.6 1071.1 35.6 97.6
KE3-44 46 35932 0.9 13.2119 2.5 1.8522 2.7 0.1775 0.9 0.34 1053.2 8.8 1064.2 17.7 1086.9 50.7 1086.9 50.7 96.9
KE3-40 54 43917 1.2 13.1767 2.6 1.9059 3.4 0.1821 2.2 0.64 1078.6 21.4 1083.1 22.5 1092.2 52.0 1092.2 52.0 98.8
KE3-82 126 10105 1.2 13.1582 3.5 1.8284 3.7 0.1745 1.2 0.33 1036.8 11.7 1055.7 24.0 1095.0 69.1 1095.0 69.1 94.7
KE3-79 54 61980 1.8 12.9035 2.1 2.0263 2.9 0.1896 2.0 0.68 1119.4 20.1 1124.4 19.4 1134.0 41.5 1134.0 41.5 98.7
KE3-9 96 77423 3.0 12.8533 1.4 2.1451 2.8 0.2000 2.5 0.87 1175.1 26.4 1163.5 19.5 1141.8 27.3 1141.8 27.3 102.9
KE3-16 128 78934 1.6 12.8375 1.2 2.1478 1.7 0.2000 1.2 0.71 1175.2 12.9 1164.4 11.8 1144.2 23.8 1144.2 23.8 102.7
KE3-85 87 119970 1.9 12.8345 0.8 2.1083 1.4 0.1963 1.2 0.84 1155.2 12.5 1151.5 9.7 1144.7 15.4 1144.7 15.4 100.9
KE3-33 105 107845 4.0 12.7797 0.8 2.2086 2.8 0.2047 2.6 0.96 1200.5 29.0 1183.8 19.4 1153.2 16.3 1153.2 16.3 104.1
KE3-38 115 104542 4.2 12.7698 0.8 2.1294 1.8 0.1972 1.7 0.91 1160.4 17.7 1158.4 12.6 1154.7 15.0 1154.7 15.0 100.5
KE3-10 86 98485 1.7 12.7628 1.1 2.1220 2.1 0.1964 1.8 0.86 1156.1 19.0 1156.0 14.4 1155.8 21.1 1155.8 21.1 100.0
KE3-48 182 156971 1.8 12.7617 0.5 2.1195 1.2 0.1962 1.1 0.91 1154.7 11.6 1155.2 8.3 1156.0 9.9 1156.0 9.9 99.9
KE3-12 46 45171 1.9 12.7594 1.4 2.1651 1.8 0.2004 1.1 0.61 1177.2 11.8 1169.9 12.5 1156.3 28.2 1156.3 28.2 101.8
KE3-60 239 248265 2.8 12.7334 0.7 2.1594 1.4 0.1994 1.1 0.84 1172.2 12.2 1168.1 9.4 1160.4 14.6 1160.4 14.6 101.0
KE3-47 73 77973 2.6 12.7188 1.4 2.1560 2.5 0.1989 2.1 0.83 1169.3 22.7 1167.0 17.7 1162.7 27.8 1162.7 27.8 100.6
KE3-27 202 284670 1.9 12.7143 0.6 2.2227 2.0 0.2050 1.9 0.96 1201.9 21.3 1188.2 14.2 1163.4 11.2 1163.4 11.2 103.3
KE3-93 130 181755 2.1 12.7062 1.1 2.1439 1.6 0.1976 1.1 0.70 1162.2 11.8 1163.1 11.0 1164.6 22.7 1164.6 22.7 99.8
KE3-31 50 113335 2.3 12.6964 2.8 2.1357 3.2 0.1967 1.6 0.49 1157.4 16.9 1160.4 22.3 1166.1 55.4 1166.1 55.4 99.2
KE3-19 50 66234 1.1 12.5953 2.2 2.1475 3.4 0.1962 2.5 0.75 1154.7 26.6 1164.3 23.2 1182.0 43.7 1182.0 43.7 97.7
KE3-42 45 53738 1.1 12.5539 3.3 2.1489 3.7 0.1957 1.6 0.44 1152.0 16.9 1164.7 25.5 1188.5 65.4 1188.5 65.4 96.9
KE3-54 67 156344 3.2 12.5325 2.0 2.2498 2.2 0.2045 1.0 0.45 1199.4 10.9 1196.7 15.6 1191.9 39.1 1191.9 39.1 100.6
KE3-51 78 67841 2.2 12.4837 1.1 2.2807 1.6 0.2065 1.1 0.71 1210.1 12.3 1206.3 11.0 1199.6 21.7 1199.6 21.7 100.9
KE3-21 26 87012 1.6 12.1424 5.2 2.3891 5.5 0.2104 1.8 0.33 1230.9 20.2 1239.3 39.2 1254.0 101.3 1254.0 101.3 98.2
KE3-14 108 131563 1.3 12.1070 1.1 2.4654 2.1 0.2165 1.9 0.87 1263.2 21.5 1261.9 15.5 1259.7 20.6 1259.7 20.6 100.3
KE3-33 20 17179 0.7 11.9464 4.0 2.4778 4.5 0.2147 2.0 0.44 1253.7 22.3 1265.6 32.3 1285.7 78.2 1285.7 78.2 97.5
KE3-5 69 109538 1.3 11.9297 1.1 2.5812 2.3 0.2233 2.0 0.88 1299.5 24.0 1295.3 16.9 1288.5 21.2 1288.5 21.2 100.9
KE3-100 47 36740 2.1 11.9272 1.8 2.5071 2.5 0.2169 1.7 0.70 1265.3 20.1 1274.1 18.1 1288.9 34.8 1288.9 34.8 98.2
KE3-61 123 91010 2.7 11.7647 1.3 2.4981 2.0 0.2132 1.5 0.77 1245.6 17.4 1271.5 14.5 1315.5 25.0 1315.5 25.0 94.7
KE3-64 41 30519 2.2 11.6274 1.8 2.7297 2.4 0.2302 1.6 0.65 1335.5 18.9 1336.6 17.8 1338.2 35.0 1338.2 35.0 99.8
KE3-71 28 12800 0.7 11.4462 4.5 2.7691 4.8 0.2299 1.7 0.36 1333.9 20.8 1347.3 36.0 1368.5 86.8 1368.5 86.8 97.5
KE3-37 224 126444 1.6 11.4099 0.4 2.7938 1.2 0.2312 1.1 0.94 1340.8 13.8 1353.9 9.1 1374.7 8.1 1374.7 8.1 97.5
KE3-81 30 9650 0.8 11.3367 3.6 2.8102 4.3 0.2311 2.3 0.54 1340.0 28.1 1358.3 31.9 1387.0 68.6 1387.0 68.6 96.6
KE3-77 120 179360 2.2 11.3189 0.7 2.9096 1.9 0.2389 1.8 0.92 1380.7 21.9 1384.4 14.4 1390.0 14.2 1390.0 14.2 99.3
KE3-24 38 53127 1.0 11.2472 2.0 2.8857 2.2 0.2354 1.0 0.43 1362.7 12.0 1378.2 17.0 1402.2 38.8 1402.2 38.8 97.2
KE3-46 29 34158 1.6 11.2336 2.4 2.9293 2.7 0.2387 1.3 0.47 1379.7 15.7 1389.5 20.3 1404.5 45.1 1404.5 45.1 98.2
KE3-83 168 158607 2.7 10.9976 0.5 3.1545 1.4 0.2516 1.3 0.92 1446.8 16.4 1446.1 10.6 1445.1 10.4 1445.1 10.4 100.1
KE3-63 149 131757 1.6 10.9307 0.8 3.2777 2.6 0.2598 2.5 0.96 1489.1 33.1 1475.8 20.3 1456.7 14.6 1456.7 14.6 102.2
KE3-99 75 76000 1.9 10.9290 1.8 3.0639 3.4 0.2429 2.9 0.85 1401.6 36.6 1423.7 26.2 1457.0 34.2 1457.0 34.2 96.2
KE3-72 67 67473 1.1 9.6093 1.2 4.3073 1.6 0.3002 1.1 0.66 1692.2 16.0 1694.8 13.4 1697.8 22.4 1697.8 22.4 99.7
KE3-32 262 204589 0.8 9.2096 0.2 4.7071 0.9 0.3144 0.8 0.97 1762.4 12.9 1768.5 7.2 1775.7 4.1 1775.7 4.1 99.2
KE3-1 20 32134 0.6 8.9463 3.1 5.0402 3.9 0.3270 2.4 0.61 1824.0 37.8 1826.1 32.9 1828.5 55.5 1828.5 55.5 99.8
KE3-69 41 68132 0.7 8.8829 1.2 5.2372 1.5 0.3374 0.8 0.56 1874.2 13.4 1858.7 12.5 1841.4 22.1 1841.4 22.1 101.8
KE3-53 101 101892 1.1 8.8661 0.3 5.2948 1.4 0.3405 1.3 0.98 1889.0 21.8 1868.0 11.6 1844.8 4.5 1844.8 4.5 102.4
KE3-49 41 58567 0.8 8.7818 1.1 5.2502 2.5 0.3344 2.3 0.90 1859.6 36.6 1860.8 21.6 1862.1 20.3 1862.1 20.3 99.9
KE3-78 16 31620 0.9 8.7512 3.3 5.1665 4.0 0.3279 2.2 0.54 1828.3 34.3 1847.1 33.8 1868.4 60.2 1868.4 60.2 97.9
KE3-28 30 36489 1.0 8.7457 1.9 5.2100 4.1 0.3305 3.6 0.89 1840.6 58.0 1854.2 34.8 1869.5 33.9 1869.5 33.9 98.5
KE3-36 33 51066 0.4 8.6772 1.4 5.2840 2.2 0.3325 1.7 0.78 1850.7 27.3 1866.3 18.6 1883.7 24.7 1883.7 24.7 98.2
KE3-98 50 115604 1.4 6.0105 0.4 11.0867 1.5 0.4833 1.4 0.96 2541.6 29.8 2530.4 13.7 2521.5 6.5 2521.5 6.5 100.8
KE3-67 55 80334 0.7 5.4069 0.4 13.3506 0.9 0.5235 0.8 0.90 2714.1 18.3 2704.8 8.6 2697.8 6.6 2697.8 6.6 100.6
KE3-92 24 40695 1.1 5.3595 0.7 13.4900 2.6 0.5244 2.5 0.97 2717.7 55.8 2714.6 24.6 2712.3 10.9 2712.3 10.9 100.2
KE3-87 105 321641 1.0 5.3306 0.2 13.5578 2.6 0.5242 2.6 1.00 2716.8 57.9 2719.3 24.7 2721.2 2.7 2721.2 2.7 99.8
KE3-39 45 67547 0.6 5.2945 0.5 13.7580 1.8 0.5283 1.8 0.96 2734.3 39.3 2733.2 17.4 2732.4 8.6 2732.4 8.6 100.1
KE3-13 114 318959 1.9 5.1506 0.4 14.5455 1.3 0.5434 1.2 0.95 2797.5 27.4 2786.0 12.1 2777.7 6.5 2777.7 6.5 100.7
KE3-41 47 185835 1.3 5.1425 0.6 14.3203 3.2 0.5341 3.2 0.98 2758.7 71.5 2771.2 30.7 2780.2 9.2 2780.2 9.2 99.2
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

KE4-31 123 15972 0.8 19.6677 6.6 0.2838 7.0 0.0405 2.2 0.31 255.8 5.4 253.7 15.7 233.8 153.1 255.8 5.4 NA
KE4-63 215 27612 2.4 19.2540 4.1 0.3370 4.3 0.0471 0.9 0.22 296.4 2.7 294.9 10.9 282.7 94.9 296.4 2.7 NA
KE4-68 155 48801 2.4 18.2714 2.3 0.4565 3.9 0.0605 3.2 0.81 378.7 11.8 381.9 12.5 401.2 51.1 378.7 11.8 NA
KE4-35 192 65812 1.7 18.0747 2.0 0.5068 2.3 0.0664 1.2 0.51 414.7 4.7 416.3 7.8 425.4 43.6 414.7 4.7 97.5
KE4-101 218 61112 0.9 18.4938 3.6 0.4974 4.1 0.0667 1.9 0.48 416.3 7.8 409.9 13.7 374.0 80.5 416.3 7.8 111.3
KE4-60 205 50118 1.3 18.2569 2.2 0.5045 2.5 0.0668 1.1 0.44 416.9 4.4 414.8 8.4 403.0 49.7 416.9 4.4 103.5
KE4-20 282 71386 3.3 18.2145 1.6 0.5131 2.0 0.0678 1.2 0.62 422.7 5.0 420.5 6.9 408.2 35.3 422.7 5.0 103.6
KE4-5 145 20740 0.8 17.4964 2.5 0.5598 2.7 0.0710 1.0 0.37 442.4 4.3 451.4 9.9 497.5 55.4 442.4 4.3 88.9
KE4-102 187 24696 1.5 18.0816 2.7 0.5466 3.2 0.0717 1.7 0.53 446.3 7.2 442.8 11.3 424.5 59.8 446.3 7.2 105.1
KE4-70 82 17288 1.0 18.6298 3.9 0.5445 4.4 0.0736 2.0 0.46 457.6 8.9 441.4 15.6 357.5 87.3 457.6 8.9 128.0
KE4-7 102 35302 1.9 17.9948 4.7 0.5722 4.9 0.0747 1.1 0.23 464.3 5.0 459.4 17.9 435.3 105.2 464.3 5.0 106.7
KE4-15 44 8463 0.5 17.0998 10.3 0.6125 10.6 0.0760 2.1 0.20 472.0 9.7 485.1 40.7 547.8 226.4 472.0 9.7 86.2
KE4-69 47 87108 2.0 14.1373 4.4 1.5354 4.8 0.1574 1.9 0.40 942.5 16.9 944.7 29.6 949.7 90.1 949.7 90.1 99.2
KE4-86 103 116048 1.7 13.7713 1.5 1.7332 1.9 0.1731 1.2 0.63 1029.2 11.6 1021.0 12.6 1003.2 30.9 1003.2 30.9 102.6
KE4-55 202 163768 2.4 13.7013 0.9 1.7464 1.5 0.1735 1.2 0.80 1031.6 11.1 1025.8 9.4 1013.5 17.5 1013.5 17.5 101.8
KE4-10 17 9031 1.8 13.6992 6.2 1.7751 6.8 0.1764 2.7 0.40 1047.1 26.4 1036.4 44.1 1013.8 125.9 1013.8 125.9 103.3
KE4-41 52 29520 1.7 13.6624 2.2 1.7676 2.8 0.1751 1.7 0.62 1040.4 16.6 1033.6 18.1 1019.3 44.2 1019.3 44.2 102.1
KE4-94 75 68334 3.6 13.6417 2.5 1.7792 3.1 0.1760 1.8 0.58 1045.3 17.4 1037.9 20.3 1022.4 51.6 1022.4 51.6 102.2
KE4-67 263 257750 2.9 13.6075 0.6 1.7403 2.1 0.1718 2.0 0.97 1021.8 19.2 1023.6 13.6 1027.4 11.1 1027.4 11.1 99.4
KE4-43 242 122268 2.5 13.6059 0.5 1.7897 1.7 0.1766 1.6 0.95 1048.4 15.9 1041.7 11.2 1027.7 10.4 1027.7 10.4 102.0
KE4-4 73 58908 2.2 13.5920 1.9 1.7417 2.2 0.1717 1.1 0.50 1021.4 10.2 1024.1 14.0 1029.8 37.9 1029.8 37.9 99.2
KE4-29 124 105166 2.9 13.5810 1.0 1.7834 1.3 0.1757 0.7 0.59 1043.2 7.1 1039.4 8.2 1031.4 20.7 1031.4 20.7 101.1
KE4-62 26 18613 1.7 13.5563 5.1 1.8402 5.4 0.1809 1.7 0.33 1072.0 17.2 1059.9 35.3 1035.1 102.6 1035.1 102.6 103.6
KE4-33 79 78252 1.2 13.5212 2.1 1.7934 2.7 0.1759 1.7 0.64 1044.3 16.6 1043.0 17.6 1040.3 41.9 1040.3 41.9 100.4
KE4-89 28 77446 0.8 13.5127 5.5 1.8561 5.8 0.1819 1.8 0.32 1077.4 18.2 1065.6 38.2 1041.6 111.0 1041.6 111.0 103.4
KE4-54 191 204026 5.1 13.5044 0.8 1.8205 1.1 0.1783 0.8 0.71 1057.7 7.4 1052.9 7.0 1042.8 15.2 1042.8 15.2 101.4
KE4-19 345 287306 3.4 13.4957 0.6 1.8476 1.1 0.1808 0.9 0.84 1071.6 9.1 1062.6 7.2 1044.1 12.2 1044.1 12.2 102.6
KE4-93 131 110115 1.7 13.4825 1.1 1.8321 1.8 0.1791 1.4 0.78 1062.3 13.5 1057.0 11.5 1046.1 22.0 1046.1 22.0 101.5
KE4-96 30 41324 2.3 13.4644 4.3 1.7592 4.5 0.1718 1.4 0.31 1022.0 13.3 1030.6 29.1 1048.8 86.2 1048.8 86.2 97.4
KE4-48 57 68364 2.4 13.4417 3.4 1.8102 3.7 0.1765 1.2 0.34 1047.7 12.0 1049.1 24.0 1052.2 69.4 1052.2 69.4 99.6
KE4-88 58 52471 1.2 13.4075 1.5 1.8221 1.9 0.1772 1.2 0.60 1051.6 11.2 1053.4 12.6 1057.4 31.0 1057.4 31.0 99.5
KE4-52 67 59374 1.4 13.3322 1.3 1.8484 1.8 0.1787 1.2 0.68 1060.0 11.8 1062.8 11.8 1068.7 26.5 1068.7 26.5 99.2
KE4-98 46 46156 0.9 13.3218 2.4 1.8597 2.7 0.1797 1.1 0.41 1065.2 10.6 1066.9 17.6 1070.3 49.0 1070.3 49.0 99.5
KE4-103 122 69499 1.9 13.3207 1.9 1.8917 2.2 0.1828 1.1 0.51 1082.0 11.2 1078.2 14.6 1070.4 37.9 1070.4 37.9 101.1
KE4-51 86 66284 1.3 13.3024 1.3 1.8679 3.5 0.1802 3.3 0.93 1068.1 32.2 1069.8 23.3 1073.2 25.6 1073.2 25.6 99.5
KE4-13 73 88688 1.2 13.2806 1.6 1.9465 1.9 0.1875 1.0 0.52 1107.8 9.9 1097.2 12.7 1076.5 32.4 1076.5 32.4 102.9
KE4-28 60 52712 1.2 13.2267 2.2 1.9301 2.5 0.1852 1.1 0.46 1095.0 11.5 1091.6 16.7 1084.6 44.5 1084.6 44.5 101.0
KE4-12 35 28426 1.2 13.2062 4.6 1.9119 6.2 0.1831 4.2 0.68 1084.0 42.0 1085.2 41.6 1087.8 92.1 1087.8 92.1 99.7
KE4-47 56 67758 0.8 13.1806 1.3 1.9112 2.0 0.1827 1.5 0.75 1081.7 15.3 1085.0 13.6 1091.6 27.0 1091.6 27.0 99.1
KE4-73 38 26632 1.1 13.1728 4.6 1.8494 5.2 0.1767 2.4 0.46 1048.9 22.9 1063.2 34.1 1092.8 92.2 1092.8 92.2 96.0
KE4-16 47 26059 0.8 13.1276 2.4 1.9218 3.1 0.1830 1.9 0.61 1083.2 18.6 1088.7 20.4 1099.7 48.5 1099.7 48.5 98.5
KE4-95 148 77680 2.1 13.0416 0.6 1.9864 1.4 0.1879 1.3 0.91 1109.9 13.2 1110.9 9.6 1112.8 11.8 1112.8 11.8 99.7
KE4-79 68 46817 1.3 12.9662 1.3 2.0524 2.3 0.1930 1.9 0.83 1137.6 20.0 1133.1 15.7 1124.4 25.3 1124.4 25.3 101.2
KE4-39 52 60591 2.4 12.9497 1.4 2.0265 1.7 0.1903 0.8 0.50 1123.1 8.6 1124.4 11.3 1126.9 28.6 1126.9 28.6 99.7
KE4-23 27 16380 0.8 12.8720 5.1 2.1653 5.9 0.2021 3.0 0.50 1186.8 32.3 1170.0 41.1 1138.9 101.6 1138.9 101.6 104.2
KE4-81 54 58779 0.9 12.8718 2.9 2.1120 3.2 0.1972 1.3 0.40 1160.1 13.6 1152.7 21.9 1139.0 57.8 1139.0 57.8 101.9
KE4-75 143 104126 2.2 12.8236 0.8 2.1354 1.4 0.1986 1.2 0.84 1167.8 12.8 1160.3 9.9 1146.4 15.4 1146.4 15.4 101.9
KE4-92 88 45846 1.4 12.8074 1.7 2.1335 3.0 0.1982 2.4 0.82 1165.5 25.8 1159.7 20.5 1148.9 33.9 1148.9 33.9 101.4
KE4-58 101 115796 1.2 12.7787 0.6 2.1553 1.2 0.1997 1.1 0.87 1174.0 11.4 1166.7 8.5 1153.3 12.2 1153.3 12.2 101.8
KE4-71 272 153492 2.2 12.7529 0.6 2.0946 3.1 0.1937 3.0 0.98 1141.6 31.8 1147.0 21.3 1157.3 12.0 1157.3 12.0 98.6
KE4-82 109 86699 0.8 12.7301 1.3 2.0925 2.5 0.1932 2.1 0.85 1138.6 22.4 1146.3 17.4 1160.9 26.8 1160.9 26.8 98.1
KE4-30 31 27006 1.9 12.7051 3.3 2.1862 3.4 0.2014 0.8 0.25 1183.1 9.1 1176.6 23.4 1164.8 64.6 1164.8 64.6 101.6
KE4-104 79 98431 4.3 12.6800 1.0 2.2069 2.4 0.2030 2.2 0.91 1191.2 24.0 1183.2 16.9 1168.7 19.7 1168.7 19.7 101.9
KE4-27 246 264464 1.1 12.6584 0.4 2.1621 2.8 0.1985 2.7 0.99 1167.3 29.2 1169.0 19.1 1172.1 7.0 1172.1 7.0 99.6
KE4-87 27 37467 2.7 12.6423 4.4 2.1642 5.8 0.1984 3.8 0.65 1166.9 40.4 1169.6 40.5 1174.6 87.8 1174.6 87.8 99.3
KE4-50 84 114991 2.1 12.5770 1.7 2.2425 2.5 0.2046 1.8 0.73 1199.7 20.2 1194.4 17.7 1184.9 34.2 1184.9 34.2 101.3
KE4-90 67 26286 1.7 12.5237 2.0 2.2431 2.8 0.2037 2.0 0.69 1195.4 21.3 1194.6 19.8 1193.3 40.2 1193.3 40.2 100.2
KE4-40 106 69923 1.7 12.4723 1.5 2.1342 2.1 0.1931 1.5 0.71 1137.9 15.7 1160.0 14.8 1201.3 29.8 1201.3 29.8 94.7
KE4-24 70 45686 2.2 12.4656 1.8 2.2680 2.5 0.2051 1.7 0.70 1202.4 18.8 1202.4 17.3 1202.4 34.7 1202.4 34.7 100.0
KE4-14 76 43359 1.9 12.3982 1.5 2.3313 1.9 0.2096 1.2 0.64 1226.8 13.5 1221.9 13.4 1213.1 28.6 1213.1 28.6 101.1
KE4-85 94 72348 0.8 12.3391 0.7 2.3039 1.7 0.2062 1.5 0.90 1208.4 16.8 1213.5 11.9 1222.5 14.2 1222.5 14.2 98.8
KE4-9 24 38109 2.4 12.2514 5.2 2.2320 5.5 0.1983 1.8 0.32 1166.3 18.9 1191.2 38.6 1236.5 102.2 1236.5 102.2 94.3
KE4-17 99 129344 1.1 12.0073 0.9 2.5594 1.2 0.2229 0.8 0.68 1297.1 9.3 1289.1 8.5 1275.8 16.7 1275.8 16.7 101.7
KE4-100 16 13214 0.7 11.7042 4.6 2.6846 5.3 0.2279 2.7 0.51 1323.4 32.2 1324.2 39.2 1325.5 88.4 1325.5 88.4 99.8
KE4-83 72 73718 0.7 11.4339 1.4 2.9150 2.2 0.2417 1.7 0.79 1395.7 21.6 1385.8 16.6 1370.6 26.1 1370.6 26.1 101.8
KE4-42 72 85838 1.4 11.3067 1.1 2.8905 2.7 0.2370 2.4 0.91 1371.3 29.8 1379.4 20.1 1392.1 21.7 1392.1 21.7 98.5
KE4-3 58 59752 2.1 11.2981 1.3 2.9150 1.7 0.2389 1.2 0.68 1380.8 14.5 1385.8 13.0 1393.6 24.2 1393.6 24.2 99.1
KE4-74 111 34147 1.6 11.1372 1.5 2.7822 2.4 0.2247 2.0 0.80 1306.8 23.1 1350.8 18.3 1421.0 28.3 1421.0 28.3 92.0
KE4-36 80 76938 1.0 11.0408 1.5 3.1259 5.2 0.2503 5.0 0.96 1440.1 64.3 1439.1 40.1 1437.6 28.8 1437.6 28.8 100.2
KE4-59 61 73335 1.2 10.9395 1.1 3.2085 2.0 0.2546 1.7 0.84 1462.0 21.7 1459.2 15.2 1455.2 20.0 1455.2 20.0 100.5
KE4-84 120 109249 1.0 10.9262 0.7 3.2826 2.4 0.2601 2.3 0.96 1490.5 30.9 1476.9 18.9 1457.5 13.7 1457.5 13.7 102.3
KE4-77 126 183314 3.4 10.8660 1.0 3.2663 1.5 0.2574 1.1 0.75 1476.6 14.7 1473.1 11.6 1468.0 18.7 1468.0 18.7 100.6
KE4-97 70 62918 1.2 10.7677 1.3 3.3128 2.2 0.2587 1.7 0.78 1483.2 22.3 1484.1 16.8 1485.2 25.6 1485.2 25.6 99.9
KE4-38 53 96090 1.7 10.0199 1.1 3.9959 1.4 0.2904 0.9 0.63 1643.5 12.6 1633.4 11.2 1620.4 19.9 1620.4 19.9 101.4
KE4-21 71 117117 1.1 9.9405 0.8 4.0730 1.7 0.2936 1.5 0.89 1659.7 22.4 1648.9 14.1 1635.1 14.9 1635.1 14.9 101.5
KE4-65 47 53525 0.8 9.8699 2.4 4.0871 4.0 0.2926 3.2 0.79 1654.4 46.4 1651.7 32.7 1648.4 45.0 1648.4 45.0 100.4
KE4-53 47 41957 1.2 9.3088 1.5 4.7390 2.1 0.3199 1.5 0.69 1789.5 22.7 1774.2 17.7 1756.2 28.0 1756.2 28.0 101.9
KE4-1 62 65891 1.4 9.2230 0.8 4.6859 1.6 0.3134 1.3 0.85 1757.6 20.5 1764.7 13.2 1773.1 15.3 1773.1 15.3 99.1
KE4-45 71 107167 2.3 8.8986 1.3 5.2160 2.0 0.3366 1.6 0.76 1870.4 25.2 1855.2 17.3 1838.2 23.6 1838.2 23.6 101.8
KE4-34 75 98886 1.4 8.8671 0.8 5.2180 1.3 0.3356 1.0 0.78 1865.3 16.0 1855.6 10.7 1844.6 14.2 1844.6 14.2 101.1
KE4-18 11 20736 3.3 8.4898 3.2 5.5472 3.9 0.3416 2.3 0.59 1894.2 38.3 1907.9 33.8 1922.9 56.8 1922.9 56.8 98.5
KE4-37 57 136448 1.4 7.7762 1.0 6.7969 1.5 0.3833 1.2 0.77 2091.8 21.4 2085.3 13.7 2078.9 17.3 2078.9 17.3 100.6
KE4-99 109 283698 1.6 5.5959 0.3 12.1223 2.2 0.4920 2.2 0.99 2579.3 46.2 2613.9 20.6 2640.9 5.5 2640.9 5.5 97.7
KE4-22 51 76119 0.9 5.4809 0.6 13.0870 1.4 0.5202 1.3 0.90 2700.1 27.7 2685.9 13.1 2675.3 9.8 2675.3 9.8 100.9
KE4-66 38 97301 0.7 5.4683 0.7 13.1135 1.1 0.5201 0.9 0.80 2699.5 19.6 2687.8 10.5 2679.1 11.2 2679.1 11.2 100.8
KE4-32 77 156024 0.6 5.4311 0.3 13.3421 0.8 0.5255 0.7 0.90 2722.7 16.3 2704.2 7.7 2690.4 5.8 2690.4 5.8 101.2
KE4-91 63 90750 1.0 5.3924 0.5 13.2110 1.0 0.5167 0.8 0.87 2685.1 18.5 2694.8 9.1 2702.2 7.7 2702.2 7.7 99.4
KE4-25 73 98013 1.7 5.3731 0.3 13.9069 1.0 0.5419 0.9 0.94 2791.6 21.1 2743.4 9.4 2708.1 5.6 2708.1 5.6 103.1
KE4-57 21 92609 0.5 5.2653 1.3 13.9020 1.7 0.5309 1.0 0.61 2745.2 22.6 2743.1 15.7 2741.5 21.7 2741.5 21.7 100.1

KE4 (1AA/08-19-084-06W4/00)

98



Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LA1-94 232 33532 1.7 19.7952 3.2 0.2902 3.6 0.0417 1.6 0.44 263.1 4.0 258.7 8.1 218.9 74.0 263.1 4.0 NA
LA1-9 162 16941 0.7 17.9292 3.7 0.4833 4.6 0.0628 2.7 0.59 392.9 10.2 400.3 15.1 443.4 82.2 392.9 10.2 NA
LA1-97 97 44579 2.0 18.2198 8.0 0.5065 8.2 0.0669 1.7 0.21 417.7 7.0 416.1 28.0 407.5 179.4 417.7 7.0 102.5
LA1-57 241 86294 0.7 17.6059 1.4 0.5741 2.3 0.0733 1.8 0.78 456.1 7.9 460.7 8.5 483.8 31.3 456.1 7.9 94.3
LA1-50 273 122966 1.0 17.6527 1.1 0.6023 1.8 0.0771 1.4 0.78 478.8 6.4 478.7 6.8 477.9 24.6 478.8 6.4 100.2
LA1-33 287 179994 2.2 16.7302 1.4 0.7893 2.3 0.0958 1.8 0.80 589.6 10.3 590.7 10.2 595.4 29.3 589.6 10.3 99.0
LA1-17 135 110342 2.5 14.4505 1.6 1.3451 2.8 0.1410 2.3 0.82 850.2 18.2 865.4 16.3 904.7 33.3 850.2 18.2 94.0
LA1-101 79 114970 2.0 13.7874 1.0 1.6800 1.7 0.1680 1.4 0.82 1001.0 12.6 1001.0 10.6 1000.8 19.3 1000.8 19.3 100.0
LA1-72 788 834048 18.2 13.7475 0.3 1.7480 1.6 0.1743 1.6 0.98 1035.7 14.9 1026.4 10.3 1006.7 6.0 1006.7 6.0 102.9
LA1-45 99 102954 2.1 13.7389 0.9 1.7293 1.8 0.1723 1.5 0.86 1024.9 14.6 1019.5 11.5 1008.0 18.5 1008.0 18.5 101.7
LA1-51 48 27609 0.7 13.6958 3.0 1.7901 3.4 0.1778 1.7 0.50 1055.0 16.6 1041.9 22.3 1014.3 60.1 1014.3 60.1 104.0
LA1-46 63 41487 2.4 13.6762 1.7 1.7850 2.4 0.1771 1.8 0.73 1050.9 17.1 1040.0 15.8 1017.3 33.8 1017.3 33.8 103.3
LA1-92 72 65972 0.7 13.6455 1.5 1.7235 2.1 0.1706 1.6 0.73 1015.2 14.7 1017.3 13.7 1021.8 29.4 1021.8 29.4 99.4
LA1-1 59 62515 2.8 13.5292 2.1 1.8163 2.6 0.1782 1.5 0.57 1057.2 14.2 1051.3 16.8 1039.1 42.6 1039.1 42.6 101.7
LA1-18 125 88678 2.5 13.5257 0.9 1.8191 2.0 0.1785 1.8 0.89 1058.5 17.5 1052.4 13.3 1039.6 19.0 1039.6 19.0 101.8
LA1-69 32 33778 0.6 13.5245 4.9 1.8184 6.2 0.1784 3.7 0.61 1058.0 36.5 1052.1 40.5 1039.8 99.1 1039.8 99.1 101.8
LA1-16 46 58119 1.0 13.5092 2.9 1.8381 3.2 0.1801 1.5 0.45 1067.5 14.3 1059.2 21.2 1042.1 58.0 1042.1 58.0 102.4
LA1-100 89 75184 1.4 13.5086 1.4 1.8446 1.9 0.1807 1.3 0.68 1070.9 12.6 1061.5 12.4 1042.2 28.1 1042.2 28.1 102.8
LA1-83 120 130696 1.4 13.4397 1.3 1.8892 2.0 0.1841 1.5 0.77 1089.6 15.1 1077.3 13.0 1052.5 25.3 1052.5 25.3 103.5
LA1-54 131 83404 1.7 13.4214 0.8 1.8714 1.1 0.1822 0.8 0.71 1078.8 7.7 1071.0 7.2 1055.3 15.4 1055.3 15.4 102.2
LA1-21 115 89669 2.7 13.3780 1.4 1.9138 2.0 0.1857 1.4 0.71 1098.0 14.1 1085.9 13.2 1061.8 28.2 1061.8 28.2 103.4
LA1-49 71 52392 0.2 13.3482 2.2 1.8619 2.7 0.1802 1.5 0.57 1068.3 15.1 1067.7 17.8 1066.3 44.4 1066.3 44.4 100.2
LA1-32 176 194930 2.5 13.3350 1.1 1.8952 2.0 0.1833 1.6 0.83 1084.9 16.1 1079.4 13.0 1068.3 22.2 1068.3 22.2 101.6
LA1-102 133 122476 2.2 13.3259 0.8 1.9481 1.3 0.1883 1.1 0.80 1112.1 11.0 1097.8 9.0 1069.6 16.2 1069.6 16.2 104.0
LA1-95 43 25171 1.0 13.2855 2.9 1.8643 3.5 0.1796 2.0 0.57 1065.0 19.8 1068.5 23.3 1075.7 58.1 1075.7 58.1 99.0
LA1-6 72 114378 1.7 13.2591 1.2 1.9143 1.8 0.1841 1.4 0.77 1089.3 13.8 1086.1 12.0 1079.7 23.2 1079.7 23.2 100.9
LA1-4 102 199362 4.6 13.0830 0.9 2.0145 1.7 0.1912 1.4 0.83 1127.6 14.6 1120.4 11.5 1106.5 18.7 1106.5 18.7 101.9
LA1-63 93 87493 2.0 13.0771 1.1 2.0263 3.1 0.1922 2.9 0.93 1133.2 29.9 1124.4 21.0 1107.4 22.8 1107.4 22.8 102.3
LA1-65 400 405717 3.8 12.8374 0.3 2.1558 0.9 0.2007 0.9 0.95 1179.2 9.3 1166.9 6.3 1144.2 5.5 1144.2 5.5 103.1
LA1-38 117 112259 2.1 12.7904 0.8 2.1105 2.1 0.1958 1.9 0.92 1152.6 19.9 1152.3 14.1 1151.5 16.1 1151.5 16.1 100.1
LA1-61 107 96083 2.5 12.7596 0.9 2.1919 2.0 0.2028 1.8 0.89 1190.6 19.1 1178.5 13.7 1156.3 17.5 1156.3 17.5 103.0
LA1-7 202 61493 1.3 12.6214 0.6 2.1753 1.9 0.1991 1.8 0.95 1170.6 19.0 1173.2 13.0 1177.9 11.3 1177.9 11.3 99.4
LA1-48 27 2380 0.9 12.4620 8.6 2.0257 11.8 0.1831 8.0 0.68 1083.8 80.1 1124.2 80.2 1203.0 169.8 1203.0 169.8 90.1
LA1-84 17 24579 1.3 12.3829 4.9 2.4327 5.7 0.2185 2.9 0.51 1273.8 33.8 1252.3 41.4 1215.5 97.4 1215.5 97.4 104.8
LA1-44 115 126295 1.0 12.3449 1.1 2.3576 2.0 0.2111 1.7 0.85 1234.6 19.0 1229.9 14.2 1221.6 20.7 1221.6 20.7 101.1
LA1-66 335 345660 1.1 11.8632 0.4 2.6464 0.8 0.2277 0.8 0.90 1322.4 9.0 1313.6 6.2 1299.3 7.2 1299.3 7.2 101.8
LA1-93 35 64997 1.9 11.8053 1.8 2.5795 2.5 0.2209 1.8 0.71 1286.4 20.7 1294.8 18.3 1308.8 34.3 1308.8 34.3 98.3
LA1-96 28 2570 1.3 11.7323 7.6 2.4160 8.3 0.2056 3.3 0.40 1205.2 36.7 1247.4 59.8 1320.9 147.7 1320.9 147.7 91.2
LA1-68 31 24252 1.3 11.2811 2.8 3.0467 3.1 0.2493 1.4 0.46 1434.7 18.4 1419.4 23.8 1396.5 53.1 1396.5 53.1 102.7
LA1-73 193 616806 3.3 10.8613 0.4 3.3903 1.0 0.2671 1.0 0.92 1525.9 12.9 1502.2 8.1 1468.8 7.5 1468.8 7.5 103.9
LA1-28 93 165830 1.1 10.0356 0.7 4.0651 2.0 0.2959 1.9 0.94 1670.8 27.5 1647.3 16.2 1617.5 12.5 1617.5 12.5 103.3
LA1-53 105 138822 1.3 9.8621 0.7 4.1428 1.5 0.2963 1.3 0.88 1673.0 19.5 1662.8 12.3 1649.9 13.0 1649.9 13.0 101.4
LA1-29 199 368838 10.2 9.0572 0.3 5.0541 0.7 0.3320 0.7 0.93 1848.1 10.8 1828.4 6.1 1806.1 4.8 1806.1 4.8 102.3
LA1-64 149 190053 3.7 9.0445 0.4 5.1155 1.1 0.3356 1.1 0.95 1865.3 17.7 1838.7 9.8 1808.7 6.5 1808.7 6.5 103.1
LA1-2 100 112164 0.8 8.9955 0.9 5.1078 1.2 0.3332 0.8 0.69 1854.1 13.1 1837.4 10.0 1818.6 15.5 1818.6 15.5 102.0
LA1-58 84 179737 3.3 8.9928 0.5 5.1995 0.9 0.3391 0.8 0.83 1882.4 12.3 1852.5 7.8 1819.1 9.3 1819.1 9.3 103.5
LA1-23 71 336810 3.4 8.9835 0.5 5.0911 1.3 0.3317 1.2 0.93 1846.6 19.4 1834.6 11.1 1821.0 8.9 1821.0 8.9 101.4
LA1-71 26 41269 3.7 8.9605 1.7 5.2072 2.1 0.3384 1.2 0.60 1879.0 19.9 1853.8 17.5 1825.6 29.9 1825.6 29.9 102.9
LA1-35 92 179424 1.4 8.9539 0.9 5.2250 1.6 0.3393 1.3 0.81 1883.3 21.0 1856.7 13.6 1827.0 17.1 1827.0 17.1 103.1
LA1-31 82 102320 1.0 8.9230 0.7 5.2062 1.5 0.3369 1.3 0.89 1871.8 21.6 1853.6 12.8 1833.2 12.6 1833.2 12.6 102.1
LA1-81 75 149152 1.9 8.9194 0.7 5.3328 1.1 0.3450 0.9 0.80 1910.6 14.3 1874.1 9.3 1834.0 11.9 1834.0 11.9 104.2
LA1-86 10 18387 0.4 8.9187 5.1 5.2965 5.6 0.3426 2.2 0.39 1899.2 35.4 1868.3 47.5 1834.1 92.8 1834.1 92.8 103.5
LA1-89 53 163842 0.9 8.9162 0.9 5.2683 1.5 0.3407 1.2 0.82 1890.0 20.4 1863.7 13.0 1834.6 15.8 1834.6 15.8 103.0
LA1-104 278 160595 5.7 8.9134 0.4 4.0566 2.0 0.2622 1.9 0.98 1501.3 25.6 1645.6 15.9 1835.2 7.3 1835.2 7.3 81.8
LA1-91 29 44471 0.6 8.9086 1.0 5.2642 2.2 0.3401 1.9 0.89 1887.3 31.7 1863.1 18.5 1836.2 17.9 1836.2 17.9 102.8
LA1-59 77 139504 2.0 8.9073 0.7 5.2256 1.2 0.3376 1.0 0.85 1875.1 17.1 1856.8 10.5 1836.4 11.9 1836.4 11.9 102.1
LA1-105 74 113579 1.6 8.9051 0.6 5.2203 0.9 0.3372 0.7 0.76 1873.0 11.6 1855.9 7.9 1836.9 10.9 1836.9 10.9 102.0
LA1-14 62 83944 0.9 8.8992 0.8 5.2170 2.0 0.3367 1.8 0.92 1870.9 29.4 1855.4 16.8 1838.1 13.9 1838.1 13.9 101.8
LA1-103 77 240049 1.1 8.8948 0.6 5.1879 1.0 0.3347 0.8 0.78 1861.0 12.6 1850.6 8.5 1839.0 11.3 1839.0 11.3 101.2
LA1-40 27 42562 0.9 8.8898 2.1 5.3169 2.2 0.3428 0.8 0.34 1900.2 12.4 1871.6 18.7 1840.0 37.2 1840.0 37.2 103.3
LA1-12 179 387799 1.1 8.8895 0.2 5.3230 1.8 0.3432 1.8 0.99 1902.0 29.3 1872.6 15.3 1840.0 4.0 1840.0 4.0 103.4
LA1-3 95 169349 1.0 8.8840 0.6 5.2636 1.3 0.3392 1.1 0.88 1882.6 18.3 1863.0 10.8 1841.2 10.8 1841.2 10.8 102.3
LA1-99 57 90844 0.9 8.8832 0.8 5.2150 1.5 0.3360 1.3 0.85 1867.3 20.9 1855.1 13.0 1841.3 14.6 1841.3 14.6 101.4
LA1-8 57 101576 0.9 8.8553 0.8 5.3380 1.4 0.3428 1.2 0.83 1900.3 19.0 1875.0 11.9 1847.0 14.1 1847.0 14.1 102.9
LA1-27 67 176095 0.7 8.8465 0.5 5.3656 2.2 0.3443 2.1 0.98 1907.2 34.9 1879.4 18.5 1848.8 8.6 1848.8 8.6 103.2
LA1-56 26 46592 0.9 8.8443 1.1 5.1504 1.9 0.3304 1.6 0.80 1840.2 24.9 1844.5 16.4 1849.3 20.8 1849.3 20.8 99.5
LA1-24 63 160178 3.2 8.8393 0.7 5.3572 1.8 0.3434 1.7 0.91 1903.2 27.4 1878.0 15.6 1850.3 13.5 1850.3 13.5 102.9
LA1-60 122 216233 1.8 8.8108 0.5 5.3673 3.2 0.3430 3.2 0.99 1901.0 52.3 1879.7 27.5 1856.1 9.1 1856.1 9.1 102.4
LA1-25 77 104316 0.8 8.8101 0.7 5.2354 1.6 0.3345 1.5 0.92 1860.3 24.3 1858.4 14.0 1856.3 11.8 1856.3 11.8 100.2
LA1-20 78 96546 1.2 8.8094 0.5 5.4199 1.7 0.3463 1.6 0.95 1916.8 26.5 1888.0 14.4 1856.4 9.0 1856.4 9.0 103.3
LA1-37 107 216246 1.2 8.8070 0.6 5.3549 1.3 0.3420 1.1 0.89 1896.5 18.4 1877.7 10.8 1856.9 10.4 1856.9 10.4 102.1
LA1-85 75 138848 2.8 8.7965 1.0 5.5113 1.4 0.3516 1.0 0.73 1942.3 17.0 1902.4 12.0 1859.1 17.2 1859.1 17.2 104.5
LA1-67 174 542177 4.6 8.7775 0.5 4.6660 2.7 0.2970 2.6 0.98 1676.6 39.0 1761.2 22.5 1863.0 8.6 1863.0 8.6 90.0
LA1-55 83 116140 3.8 8.7442 0.5 5.4991 1.7 0.3487 1.7 0.96 1928.6 27.7 1900.5 14.9 1869.8 8.9 1869.8 8.9 103.1
LA1-21 84 6720 1.1 8.7279 1.4 5.3434 2.0 0.3382 1.5 0.73 1878.2 24.1 1875.8 17.4 1873.2 25.2 1873.2 25.2 100.3
LA1-5 59 151981 2.8 8.7271 1.2 5.4016 1.4 0.3419 0.8 0.53 1895.8 12.5 1885.1 12.3 1873.4 22.1 1873.4 22.1 101.2
LA1-79 37 113723 1.4 8.6126 1.0 5.5589 1.6 0.3472 1.3 0.78 1921.4 20.9 1909.8 14.0 1897.1 18.4 1897.1 18.4 101.3
LA1-61 41 84455 1.6 8.5695 0.8 5.5891 1.6 0.3474 1.4 0.88 1922.0 23.5 1914.4 13.9 1906.2 14.0 1906.2 14.0 100.8
LA1-10 145 235499 1.7 8.5493 0.4 5.7296 1.3 0.3553 1.2 0.95 1959.7 20.4 1935.8 11.0 1910.4 7.4 1910.4 7.4 102.6
LA1-15 8 12004 0.8 8.5050 4.1 5.4172 4.7 0.3342 2.4 0.51 1858.5 38.8 1887.6 40.5 1919.7 72.9 1919.7 72.9 96.8
LA1-52 83 433208 1.7 6.2994 0.4 10.1814 1.3 0.4652 1.2 0.95 2462.3 25.2 2451.4 11.9 2442.3 6.5 2442.3 6.5 100.8
LA1-36 78 167273 0.8 6.0448 0.3 11.1810 1.5 0.4902 1.4 0.97 2571.5 30.3 2538.3 13.7 2511.9 5.6 2511.9 5.6 102.4
LA1-43 45 102923 2.0 6.0125 1.5 10.6145 4.2 0.4629 3.9 0.94 2452.2 80.0 2490.0 38.9 2520.9 24.8 2520.9 24.8 97.3
LA1-82 40 74678 1.4 5.8912 0.6 11.4739 2.5 0.4902 2.4 0.97 2571.7 51.1 2562.5 23.1 2555.1 9.5 2555.1 9.5 100.6
LA1-90 56 133354 1.3 5.8430 0.3 11.8313 1.0 0.5014 0.9 0.94 2619.7 19.4 2591.1 9.0 2568.9 5.6 2568.9 5.6 102.0
LA1-80 85 158274 1.5 5.8054 0.3 12.2658 1.1 0.5164 1.1 0.96 2684.1 23.1 2625.0 10.3 2579.7 5.0 2579.7 5.0 104.0
LA1-30 117 373523 1.7 5.6909 0.4 12.0264 1.2 0.4964 1.2 0.96 2598.2 25.6 2606.5 11.7 2612.9 6.0 2612.9 6.0 99.4
LA1-39 64 166763 1.6 5.6612 1.2 12.6275 2.4 0.5185 2.1 0.87 2692.7 45.6 2652.3 22.3 2621.6 19.3 2621.6 19.3 102.7
LA1-77 94 245951 1.0 5.5436 0.2 13.1694 1.2 0.5295 1.2 0.99 2739.3 27.5 2691.9 11.7 2656.4 2.6 2656.4 2.6 103.1
LA1-34 89 177742 1.0 5.4718 0.3 13.4739 2.2 0.5347 2.2 0.99 2761.3 50.1 2713.5 21.3 2678.0 5.0 2678.0 5.0 103.1
LA1-47 52 343746 1.4 5.4642 0.4 13.3488 1.4 0.5290 1.4 0.95 2737.3 30.4 2704.6 13.5 2680.3 7.0 2680.3 7.0 102.1
LA1-19 45 179678 1.3 5.4618 0.4 13.4960 1.2 0.5346 1.1 0.94 2760.9 24.6 2715.0 10.9 2681.0 6.3 2681.0 6.3 103.0
LA1-13 55 223817 1.4 5.4440 0.4 13.5274 1.1 0.5341 1.0 0.92 2758.8 23.0 2717.2 10.5 2686.4 7.1 2686.4 7.1 102.7
LA1-87 156 251265 0.8 5.4321 0.2 13.7608 1.8 0.5421 1.8 0.99 2792.4 40.3 2733.4 16.9 2690.1 3.0 2690.1 3.0 103.8
LA1-88 55 170382 1.3 5.4161 0.3 13.5267 0.8 0.5313 0.8 0.95 2747.1 16.9 2717.2 7.5 2694.9 4.1 2694.9 4.1 101.9
LA1-42 24 51189 2.0 5.3978 0.9 13.4194 3.1 0.5254 3.0 0.96 2721.8 66.7 2709.6 29.5 2700.5 14.1 2700.5 14.1 100.8
LA1-70 47 136008 3.0 5.3851 0.3 13.7778 0.9 0.5381 0.9 0.95 2775.5 20.1 2734.6 8.9 2704.4 5.1 2704.4 5.1 102.6
LA1-41 20 39316 2.0 5.3541 0.8 14.2092 1.9 0.5518 1.7 0.91 2832.5 39.5 2763.8 18.0 2713.9 13.2 2713.9 13.2 104.4
LA1-78 67 370373 1.4 4.9927 0.6 15.3151 2.1 0.5546 2.0 0.96 2844.1 46.7 2835.0 20.1 2828.6 9.4 2828.6 9.4 100.5

LA1(100/10-20-077-07W4/00)
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LA2-21 17 5131 1.3 17.6218 24.6 0.5012 24.8 0.0641 3.4 0.14 400.3 13.4 412.5 84.4 481.8 550.9 400.3 13.4 83.1
LA2-61 148 65213 1.0 17.8620 2.5 0.5045 2.9 0.0654 1.5 0.50 408.1 5.9 414.7 10.0 451.7 56.4 408.1 5.9 90.3
LA2-5 198 66733 8.6 18.1699 2.2 0.4969 3.2 0.0655 2.4 0.73 408.9 9.4 409.6 10.9 413.7 49.2 408.9 9.4 98.8
LA2-95 110 111041 0.9 18.6531 4.1 0.4919 4.5 0.0665 1.8 0.40 415.3 7.2 406.2 15.0 354.7 92.7 415.3 7.2 117.1
LA2-83 472 206712 1.8 17.9664 0.5 0.5186 0.9 0.0676 0.7 0.79 421.5 2.8 424.2 3.0 438.8 12.0 421.5 2.8 96.1
LA2-57 70 20895 1.4 17.2489 4.4 0.5545 4.9 0.0694 2.1 0.42 432.4 8.6 448.0 17.7 528.8 97.4 432.4 8.6 81.8
LA2-22 66 28304 0.8 17.7376 7.3 0.5460 7.8 0.0702 2.8 0.36 437.6 12.0 442.4 28.1 467.3 162.1 437.6 12.0 93.7
LA2-63 130 70233 1.0 17.5764 2.5 0.6121 2.7 0.0780 1.0 0.35 484.3 4.5 484.9 10.5 487.5 56.0 484.3 4.5 99.4
LA2-78 45 21529 1.6 17.3159 10.0 0.7014 10.2 0.0881 2.0 0.20 544.2 10.6 539.7 42.7 520.3 219.8 544.2 10.6 104.6
LA2-101 90 52963 0.9 14.4859 4.1 0.8980 9.0 0.0943 8.0 0.89 581.2 44.7 650.6 43.4 899.7 84.4 581.2 44.7 64.6
LA2-90 73 42417 1.1 16.5271 2.6 0.8063 2.9 0.0966 1.3 0.45 594.7 7.4 600.4 13.3 621.7 56.7 594.7 7.4 95.7
LA2-1 263 166024 1.2 16.5416 0.8 0.8071 2.0 0.0968 1.8 0.91 595.8 10.4 600.8 9.1 619.8 18.1 595.8 10.4 96.1
LA2-7 95 61134 0.9 16.4118 3.6 0.8263 4.0 0.0984 1.6 0.39 604.8 9.0 611.6 18.2 636.8 78.2 604.8 9.0 95.0
LA2-72 255 49721 0.5 16.5119 0.8 0.8305 1.1 0.0995 0.7 0.67 611.2 4.3 613.9 5.1 623.7 18.0 611.2 4.3 98.0
LA2-69 57 26136 1.4 16.3483 4.2 0.8569 4.7 0.1016 2.1 0.45 623.8 12.4 628.4 21.9 645.2 90.1 623.8 12.4 96.7
LA2-24 69 26363 0.8 16.2854 2.1 0.8725 3.3 0.1031 2.6 0.77 632.3 15.4 636.9 15.6 653.5 44.8 632.3 15.4 96.8
LA2-31 201 109513 2.4 15.3302 1.5 0.9455 1.9 0.1051 1.2 0.60 644.4 7.1 675.7 9.5 781.8 32.1 644.4 7.1 82.4
LA2-84 59 47426 1.4 14.4757 1.6 1.4707 3.2 0.1544 2.7 0.87 925.6 23.6 918.4 19.1 901.1 32.3 901.1 32.3 102.7
LA2-96 119 150488 1.8 13.9937 1.1 1.5814 1.6 0.1605 1.1 0.68 959.5 9.5 962.9 9.8 970.6 23.4 970.6 23.4 98.9
LA2-103 37 35647 2.7 13.9426 3.5 1.4450 3.9 0.1461 1.7 0.43 879.2 13.7 907.8 23.5 978.1 72.2 978.1 72.2 89.9
LA2-41 112 151341 2.3 13.9334 1.2 1.6793 1.8 0.1697 1.3 0.74 1010.5 12.3 1000.7 11.2 979.4 24.1 979.4 24.1 103.2
LA2-99 144 60502 1.7 13.8257 0.5 1.6670 3.4 0.1672 3.4 0.99 996.4 31.0 996.1 21.5 995.2 9.3 995.2 9.3 100.1
LA2-50 32 28715 3.2 13.7888 3.1 1.7380 3.5 0.1738 1.6 0.45 1033.1 15.2 1022.7 22.7 1000.6 63.9 1000.6 63.9 103.2
LA2-37 76 90765 2.4 13.7635 1.0 1.6818 1.6 0.1679 1.3 0.81 1000.4 12.2 1001.7 10.4 1004.3 19.5 1004.3 19.5 99.6
LA2-79 63 65942 1.7 13.7316 1.8 1.7191 3.3 0.1712 2.7 0.84 1018.7 25.8 1015.7 20.9 1009.1 35.7 1009.1 35.7 101.0
LA2-100 380 253012 4.9 13.7212 0.5 1.6747 1.4 0.1667 1.3 0.94 993.7 11.8 999.0 8.7 1010.6 9.7 1010.6 9.7 98.3
LA2-86 196 190763 5.9 13.6841 0.7 1.7260 1.2 0.1713 1.0 0.82 1019.3 9.4 1018.3 7.8 1016.1 14.0 1016.1 14.0 100.3
LA2-67 43 44939 1.3 13.6835 2.6 1.7904 2.9 0.1777 1.2 0.43 1054.3 12.1 1042.0 18.7 1016.2 52.4 1016.2 52.4 103.8
LA2-29 20 15338 1.1 13.6101 5.6 1.8268 5.9 0.1803 2.0 0.33 1068.7 19.4 1055.1 38.8 1027.1 112.9 1027.1 112.9 104.1
LA2-73 17 20501 1.1 13.5880 3.8 1.7233 5.2 0.1698 3.6 0.68 1011.2 33.3 1017.2 33.5 1030.3 76.8 1030.3 76.8 98.1
LA2-27 47 75410 2.2 13.5336 3.4 1.7858 4.8 0.1753 3.4 0.71 1041.2 32.7 1040.3 31.3 1038.5 68.5 1038.5 68.5 100.3
LA2-66 335 277506 2.5 13.4550 0.3 1.8157 1.5 0.1772 1.4 0.97 1051.6 13.7 1051.1 9.5 1050.2 7.0 1050.2 7.0 100.1
LA2-98 100 86537 1.5 13.4409 1.8 1.8254 2.2 0.1779 1.2 0.54 1055.7 11.5 1054.6 14.3 1052.4 36.9 1052.4 36.9 100.3
LA2-88 66 55041 2.3 13.4304 1.2 1.8618 1.7 0.1813 1.2 0.71 1074.3 12.0 1067.6 11.2 1053.9 24.0 1053.9 24.0 101.9
LA2-97 201 115265 0.9 13.4174 0.7 1.8209 1.6 0.1772 1.4 0.90 1051.6 13.7 1053.0 10.3 1055.9 13.9 1055.9 13.9 99.6
LA2-80 123 99138 1.1 13.4110 0.7 1.8045 1.9 0.1755 1.8 0.93 1042.4 17.5 1047.1 12.7 1056.8 14.3 1056.8 14.3 98.6
LA2-75 98 86879 1.9 13.4021 1.0 1.8090 2.5 0.1758 2.3 0.92 1044.2 22.1 1048.7 16.3 1058.2 19.7 1058.2 19.7 98.7
LA2-10 72 59611 1.6 13.3837 1.0 1.8990 1.7 0.1843 1.4 0.82 1090.6 14.1 1080.7 11.4 1060.9 19.7 1060.9 19.7 102.8
LA2-25 98 65627 5.2 13.3569 1.3 1.9310 2.2 0.1871 1.8 0.81 1105.4 17.8 1091.9 14.5 1065.0 25.7 1065.0 25.7 103.8
LA2-56 96 113676 1.4 13.3190 1.5 1.8397 2.3 0.1777 1.8 0.78 1054.5 17.8 1059.8 15.4 1070.7 29.4 1070.7 29.4 98.5
LA2-9 59 43018 2.6 13.3087 2.1 1.8382 2.5 0.1774 1.5 0.58 1052.9 14.4 1059.2 16.8 1072.2 41.7 1072.2 41.7 98.2
LA2-2 93 62768 1.7 13.2969 1.6 1.9315 1.9 0.1863 1.1 0.57 1101.2 10.9 1092.1 12.7 1074.0 31.5 1074.0 31.5 102.5
LA2-87 101 218251 2.9 13.2934 0.7 1.9174 2.6 0.1849 2.5 0.96 1093.5 25.5 1087.2 17.6 1074.5 14.7 1074.5 14.7 101.8
LA2-104 32 51539 1.3 13.2765 2.7 1.8390 3.2 0.1771 1.6 0.51 1051.0 16.0 1059.5 21.1 1077.1 55.1 1077.1 55.1 97.6
LA2-48 66 58356 1.6 13.2569 2.7 1.8501 3.1 0.1779 1.6 0.51 1055.4 15.6 1063.5 20.5 1080.0 53.6 1080.0 53.6 97.7
LA2-12 121 99789 0.7 13.2405 1.2 1.8672 1.9 0.1793 1.5 0.77 1063.2 14.7 1069.5 12.8 1082.5 24.7 1082.5 24.7 98.2
LA2-26 48 63169 1.3 13.2117 2.1 1.8849 2.4 0.1806 1.1 0.44 1070.3 10.4 1075.8 15.7 1086.9 42.5 1086.9 42.5 98.5
LA2-49 109 161569 1.4 13.0771 1.7 1.9569 2.3 0.1856 1.5 0.66 1097.5 15.3 1100.8 15.4 1107.4 34.4 1107.4 34.4 99.1
LA2-92 53 104233 1.1 13.0456 1.8 2.0503 2.1 0.1940 1.2 0.55 1143.0 12.2 1132.4 14.6 1112.2 35.6 1112.2 35.6 102.8
LA2-39 98 78255 2.0 12.9424 1.4 2.0876 1.8 0.1960 1.2 0.65 1153.6 12.4 1144.7 12.4 1128.1 27.5 1128.1 27.5 102.3
LA2-44 38 30242 1.2 12.8983 2.7 2.1158 3.7 0.1979 2.5 0.68 1164.2 26.8 1154.0 25.6 1134.8 54.5 1134.8 54.5 102.6
LA2-64 101 100159 1.4 12.7700 0.9 2.1339 4.0 0.1976 3.9 0.97 1162.6 41.2 1159.8 27.5 1154.7 17.8 1154.7 17.8 100.7
LA2-20 151 78043 2.2 12.7584 0.7 2.0802 2.2 0.1925 2.1 0.95 1134.8 22.3 1142.3 15.4 1156.5 13.4 1156.5 13.4 98.1
LA2-94 203 227338 1.6 12.7006 0.5 2.1693 1.5 0.1998 1.4 0.95 1174.4 15.4 1171.3 10.5 1165.5 8.9 1165.5 8.9 100.8
LA2-52 184 135748 2.2 12.6505 0.5 2.1927 2.4 0.2012 2.4 0.97 1181.7 25.8 1178.7 17.1 1173.4 10.8 1173.4 10.8 100.7
LA2-54 60 101917 1.6 12.6468 1.1 2.1673 1.9 0.1988 1.6 0.81 1168.8 16.9 1170.6 13.5 1173.9 22.4 1173.9 22.4 99.6
LA2-39 59 72791 2.0 12.5871 1.8 2.1996 2.5 0.2008 1.7 0.67 1179.6 17.9 1180.9 17.3 1183.3 36.5 1183.3 36.5 99.7
LA2-28 189 144545 9.5 12.5795 0.6 2.2395 1.8 0.2043 1.6 0.93 1198.5 18.0 1193.5 12.4 1184.5 12.4 1184.5 12.4 101.2
LA2-62 217 252338 18.1 12.5629 0.5 2.2265 1.4 0.2029 1.3 0.93 1190.7 13.7 1189.4 9.5 1187.1 10.1 1187.1 10.1 100.3
LA2-42 70 128214 1.6 12.4937 1.2 2.1801 2.7 0.1975 2.5 0.90 1162.1 26.3 1174.7 19.1 1198.0 23.4 1198.0 23.4 97.0
LA2-45 35 78718 0.7 12.1823 2.0 2.3978 2.5 0.2119 1.4 0.58 1238.7 16.2 1241.9 17.7 1247.6 39.4 1247.6 39.4 99.3
LA2-13 108 105126 2.4 11.8502 1.0 2.6514 1.6 0.2279 1.3 0.77 1323.4 15.1 1315.0 12.1 1301.5 20.3 1301.5 20.3 101.7
LA2-14 77 65497 1.7 11.7539 1.0 2.5839 2.9 0.2203 2.7 0.94 1283.3 31.9 1296.1 21.3 1317.3 18.8 1317.3 18.8 97.4
LA2-71 67 136413 1.4 11.7223 1.3 2.6451 1.7 0.2249 1.0 0.63 1307.6 12.2 1313.3 12.2 1322.5 24.9 1322.5 24.9 98.9
LA2-47 69 82196 1.6 11.7172 1.1 2.7005 1.6 0.2295 1.1 0.71 1331.8 13.6 1328.6 11.8 1323.4 21.6 1323.4 21.6 100.6
LA2-33 69 49063 2.2 11.6370 1.1 2.8070 2.3 0.2369 2.0 0.88 1370.6 24.8 1357.4 17.0 1336.7 20.6 1336.7 20.6 102.5
LA2-58 31 8968 2.0 11.4039 4.7 2.6914 5.9 0.2226 3.6 0.60 1295.6 42.0 1326.1 43.9 1375.7 91.0 1375.7 91.0 94.2
LA2-53 99 108888 2.0 11.3548 0.6 2.9269 2.7 0.2410 2.6 0.97 1392.1 33.1 1388.9 20.5 1384.0 11.7 1384.0 11.7 100.6
LA2-6 112 156084 1.0 11.1819 0.7 2.9848 1.7 0.2421 1.5 0.90 1397.4 18.7 1403.8 12.6 1413.4 13.9 1413.4 13.9 98.9
LA2-3 99 148568 2.4 11.1427 1.0 3.0301 2.4 0.2449 2.2 0.91 1412.0 27.9 1415.2 18.5 1420.1 19.7 1420.1 19.7 99.4
LA2-36 133 139810 0.9 10.8395 0.5 3.2118 1.8 0.2525 1.7 0.95 1451.3 22.2 1460.0 13.8 1472.6 10.1 1472.6 10.1 98.6
LA2-23 57 157319 1.6 10.6544 0.9 3.4486 2.1 0.2665 1.9 0.91 1522.9 26.3 1515.5 16.7 1505.2 16.4 1505.2 16.4 101.2
LA2-19 80 125969 1.1 10.6277 0.5 3.3868 1.3 0.2611 1.2 0.92 1495.2 15.8 1501.4 10.1 1510.0 9.8 1510.0 9.8 99.0
LA2-59 33 43866 1.9 10.6096 1.4 3.4562 2.1 0.2659 1.7 0.77 1520.2 22.5 1517.3 16.9 1513.2 25.8 1513.2 25.8 100.5
LA2-34 167 151676 2.4 10.4835 0.4 3.5962 1.3 0.2734 1.2 0.95 1558.2 16.7 1548.7 10.1 1535.7 7.5 1535.7 7.5 101.5
LA2-8 83 115091 2.0 9.8351 0.6 4.1192 0.8 0.2938 0.6 0.72 1660.6 8.4 1658.1 6.5 1654.9 10.2 1654.9 10.2 100.3
LA2-60 42 80258 1.6 9.3674 1.1 4.5770 2.7 0.3110 2.5 0.91 1745.4 38.1 1745.1 22.8 1744.7 20.4 1744.7 20.4 100.0
LA2-82 168 223471 1.5 9.3417 0.4 4.4176 3.4 0.2993 3.4 0.99 1687.9 50.3 1715.6 28.3 1749.7 7.7 1749.7 7.7 96.5
LA2-11 37 60781 1.6 9.0854 0.8 5.0230 1.4 0.3310 1.1 0.79 1843.1 17.7 1823.2 11.7 1800.5 15.3 1800.5 15.3 102.4
LA2-30 28 49969 2.2 9.0710 1.5 5.0347 2.2 0.3312 1.6 0.74 1844.3 25.8 1825.2 18.4 1803.4 26.6 1803.4 26.6 102.3
LA2-55 110 518226 2.2 9.0447 0.5 4.9831 1.1 0.3269 0.9 0.87 1823.3 14.7 1816.5 9.0 1808.6 9.7 1808.6 9.7 100.8
LA2-89 101 199856 1.8 8.9719 2.0 4.9736 2.7 0.3236 1.8 0.67 1807.4 28.3 1814.8 22.7 1823.3 36.2 1823.3 36.2 99.1
LA2-38 76 93217 4.1 8.8965 0.6 5.2494 2.1 0.3387 2.0 0.96 1880.5 33.2 1860.7 18.1 1838.6 11.2 1838.6 11.2 102.3
LA2-65 96 313068 1.2 8.8576 0.4 5.1946 1.4 0.3337 1.4 0.96 1856.3 21.9 1851.7 12.0 1846.5 6.8 1846.5 6.8 100.5
LA2-18 91 142755 22.4 8.7582 0.4 5.2791 2.5 0.3353 2.5 0.99 1864.2 40.3 1865.5 21.5 1866.9 7.6 1866.9 7.6 99.9
LA2-70 254 319485 1.4 8.2117 0.2 6.0124 2.9 0.3581 2.9 1.00 1973.1 49.8 1977.6 25.6 1982.4 3.4 1982.4 3.4 99.5
LA2-61B 46 147001 0.9 6.1001 0.5 10.1758 2.1 0.4502 2.0 0.97 2396.1 40.7 2450.9 19.5 2496.6 9.2 2496.6 9.2 96.0
LA2-74 214 254511 1.7 5.8321 0.2 10.3646 0.8 0.4384 0.8 0.97 2343.5 15.8 2467.9 7.7 2572.0 3.3 2572.0 3.3 91.1
LA2-77 27 60836 1.5 5.6881 1.3 10.8134 3.1 0.4461 2.8 0.90 2377.9 55.7 2507.2 28.9 2613.7 22.4 2613.7 22.4 91.0
LA2-91 51 138755 1.8 5.4341 0.5 13.1185 0.8 0.5170 0.6 0.81 2686.5 14.1 2688.2 7.5 2689.5 7.6 2689.5 7.6 99.9
LA2-32 44 400153 1.1 5.2808 0.6 13.5402 1.3 0.5186 1.2 0.90 2693.2 25.6 2718.1 12.2 2736.6 9.2 2736.6 9.2 98.4
LA2-16 44 183621 1.5 5.1429 0.3 14.4072 1.4 0.5374 1.4 0.98 2772.5 31.3 2776.9 13.5 2780.1 4.9 2780.1 4.9 99.7
LA2-85 44 143174 1.7 5.1256 0.8 14.0345 2.0 0.5217 1.9 0.91 2706.5 41.3 2752.0 19.4 2785.6 13.5 2785.6 13.5 97.2
LA2-35 76 218469 1.0 5.1009 0.6 12.8117 2.4 0.4740 2.3 0.96 2501.0 48.1 2665.9 22.6 2793.5 10.4 2793.5 10.4 89.5
LA2-81 25 97538 0.9 4.9413 1.0 14.9679 3.9 0.5364 3.8 0.97 2768.4 86.0 2813.2 37.6 2845.4 16.1 2845.4 16.1 97.3
LA2-76 17 62610 0.9 3.0161 1.4 34.2178 3.4 0.7485 3.1 0.91 3602.1 84.8 3616.3 33.2 3624.3 21.1 3624.3 21.1 99.4
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LA-3-103 73 24165 3.2 17.7396 5.8 0.5150 6.0 0.0663 1.6 0.26 413.6 6.3 421.8 20.6 467.0 127.7 413.6 6.3 88.6
LA-3-71 274 103558 1.4 18.1855 1.3 0.5078 2.4 0.0670 2.0 0.84 417.9 8.1 417.0 8.2 411.8 29.4 417.9 8.1 101.5
LA-3-49 92 99782 1.1 17.5988 3.7 0.5456 3.9 0.0696 1.4 0.36 433.9 6.0 442.1 14.1 484.7 81.0 433.9 6.0 89.5
LA-3-93 196 60236 1.5 17.6728 1.5 0.5729 2.1 0.0734 1.4 0.67 456.8 6.1 459.9 7.6 475.3 33.9 456.8 6.1 96.1
LA-3-28 95 52823 1.8 17.5317 4.8 0.5983 5.1 0.0761 1.6 0.32 472.7 7.5 476.2 19.4 493.1 106.9 472.7 7.5 95.9
LA-3-80 220 57494 1.5 17.4560 2.1 0.6172 3.8 0.0781 3.2 0.83 485.0 14.8 488.1 14.8 502.6 47.1 485.0 14.8 96.5
LA-3-51 118 40974 1.2 17.7586 2.6 0.6147 2.8 0.0792 1.1 0.38 491.2 5.1 486.5 10.8 464.6 57.2 491.2 5.1 105.7
LA-3-74 133 54741 3.3 17.2079 2.5 0.6443 3.6 0.0804 2.6 0.73 498.5 12.5 504.9 14.3 534.0 53.8 498.5 12.5 93.4
LA-3-1 123 49232 1.3 17.1257 2.9 0.6807 4.2 0.0846 2.9 0.71 523.2 14.8 527.2 17.1 544.5 64.3 523.2 14.8 96.1
LA-3-88 270 27629 1.1 16.9659 1.7 0.7318 1.8 0.0900 0.5 0.31 555.8 2.9 557.6 7.7 564.9 37.0 555.8 2.9 98.4
LA-3-27 126 48796 0.9 16.8132 1.1 0.7749 1.5 0.0945 1.0 0.68 582.0 5.6 582.6 6.6 584.6 23.9 582.0 5.6 99.6
LA-3-9 80 26790 0.9 14.6022 22.3 0.8969 23.1 0.0950 6.2 0.27 585.0 34.4 650.1 111.3 883.2 465.6 585.0 34.4 66.2
LA-3-105 167 79926 0.7 16.4776 1.5 0.8454 2.1 0.1010 1.5 0.69 620.5 8.6 622.1 9.9 628.2 33.2 620.5 8.6 98.8
LA-3-85 209 91514 1.5 16.3476 1.5 0.8810 5.0 0.1045 4.8 0.96 640.4 29.3 641.5 23.9 645.3 32.0 640.4 29.3 99.3
LA-3-38 174 160967 2.6 14.2237 1.1 1.5311 1.3 0.1580 0.7 0.53 945.4 5.8 942.9 7.7 937.3 21.8 937.3 21.8 100.9
LA-3-79 154 178699 3.0 14.2186 1.2 1.4774 3.5 0.1523 3.3 0.94 914.1 28.0 921.1 21.2 938.0 25.1 938.0 25.1 97.5
LA-3-37 79 155240 2.1 14.0858 2.6 1.5526 3.0 0.1586 1.4 0.47 949.0 12.3 951.5 18.3 957.2 53.5 957.2 53.5 99.1
LA-3-44 61 61626 4.7 13.9947 1.5 1.6395 1.7 0.1664 0.9 0.51 992.3 8.0 985.5 10.9 970.5 30.3 970.5 30.3 102.2
LA-3-76 57 38763 1.3 13.9734 2.2 1.6162 2.6 0.1638 1.2 0.49 977.8 11.3 976.5 16.1 973.6 45.8 973.6 45.8 100.4
LA-3-95 60 36992 1.9 13.7699 1.8 1.7229 2.0 0.1721 0.9 0.47 1023.5 9.0 1017.1 13.0 1003.4 36.3 1003.4 36.3 102.0
LA-3-10 58 54807 1.7 13.6390 2.2 1.7585 2.5 0.1740 1.2 0.47 1033.9 11.3 1030.3 16.3 1022.8 45.0 1022.8 45.0 101.1
LA-3-5 164 189635 4.9 13.5945 0.8 1.7703 2.4 0.1745 2.3 0.94 1037.1 21.6 1034.6 15.6 1029.4 16.5 1029.4 16.5 100.8
LA-3-6 164 102369 1.7 13.5740 0.5 1.7968 1.0 0.1769 0.9 0.86 1050.0 8.7 1044.3 6.8 1032.4 10.7 1032.4 10.7 101.7
LA-3-47 205 209995 23.9 13.5643 0.7 1.7452 1.4 0.1717 1.2 0.86 1021.4 11.3 1025.4 9.0 1033.9 14.5 1033.9 14.5 98.8
LA-3-22 123 136439 3.9 13.5550 0.9 1.7535 1.2 0.1724 0.7 0.64 1025.2 7.1 1028.4 7.5 1035.3 18.1 1035.3 18.1 99.0
LA-3-62 88 69936 1.2 13.4934 1.7 1.8264 2.0 0.1787 1.1 0.55 1060.1 10.8 1055.0 13.1 1044.5 33.5 1044.5 33.5 101.5
LA-3-59 123 115484 2.8 13.4764 0.6 1.7672 1.5 0.1727 1.3 0.92 1027.1 12.6 1033.5 9.4 1047.0 11.7 1047.0 11.7 98.1
LA-3-66 43 29701 1.8 13.4260 3.3 1.8530 3.8 0.1804 1.8 0.47 1069.3 17.5 1064.5 24.8 1054.6 66.8 1054.6 66.8 101.4
LA-3-14 182 199557 2.3 13.4194 0.6 1.7857 0.9 0.1738 0.6 0.71 1033.0 6.1 1040.3 5.8 1055.6 12.7 1055.6 12.7 97.9
LA-3-61 137 127824 2.8 13.4153 1.4 1.8003 3.2 0.1752 2.8 0.89 1040.5 27.0 1045.6 20.6 1056.2 29.0 1056.2 29.0 98.5
LA-3-96 118 68236 1.6 13.3643 1.1 1.9019 1.8 0.1843 1.5 0.80 1090.7 14.8 1081.8 12.3 1063.9 22.4 1063.9 22.4 102.5
LA-3-78 65 78443 2.0 13.1948 2.2 1.8998 3.9 0.1818 3.2 0.82 1076.8 31.5 1081.0 25.7 1089.5 44.2 1089.5 44.2 98.8
LA-3-58 61 43932 1.2 13.1676 1.9 1.9345 2.4 0.1847 1.4 0.60 1092.8 14.4 1093.1 16.0 1093.6 38.3 1093.6 38.3 99.9
LA-3-98 44 47354 0.8 13.0715 1.9 1.9096 2.4 0.1810 1.4 0.59 1072.6 14.0 1084.4 15.9 1108.2 38.5 1108.2 38.5 96.8
LA-3-86 44 34906 2.0 13.0587 3.2 2.0665 3.3 0.1957 0.7 0.22 1152.3 7.7 1137.8 22.3 1110.2 63.4 1110.2 63.4 103.8
LA-3-30 62 68642 2.3 13.0221 1.4 2.0523 1.7 0.1938 1.0 0.58 1142.1 10.6 1133.1 11.9 1115.8 28.3 1115.8 28.3 102.4
LA-3-52 160 103789 2.5 12.9843 0.5 2.0329 1.2 0.1914 1.1 0.91 1129.2 11.3 1126.6 8.1 1121.6 9.7 1121.6 9.7 100.7
LA-3-34 35 27104 1.5 12.9294 2.6 1.8382 4.3 0.1724 3.4 0.80 1025.2 32.2 1059.2 28.1 1130.1 51.5 1130.1 51.5 90.7
LA-3-31 42 37522 0.9 12.9040 2.7 2.0720 3.3 0.1939 1.8 0.56 1142.6 19.1 1139.6 22.4 1133.9 53.8 1133.9 53.8 100.8
LA-3-50 29 17849 1.3 12.8440 4.7 2.0135 5.2 0.1876 2.3 0.44 1108.2 23.5 1120.1 35.4 1143.2 93.0 1143.2 93.0 96.9
LA-3-64 73 82134 1.5 12.8357 1.4 2.0681 3.0 0.1925 2.6 0.88 1135.1 27.5 1138.3 20.6 1144.5 28.4 1144.5 28.4 99.2
LA-3-53 103 109003 2.2 12.8096 0.8 2.0972 1.3 0.1948 1.0 0.76 1147.5 10.5 1147.9 9.0 1148.5 16.8 1148.5 16.8 99.9
LA-3-3 139 282261 1.6 12.7320 0.9 2.2411 1.4 0.2069 1.0 0.75 1212.5 11.4 1194.0 9.6 1160.6 17.8 1160.6 17.8 104.5
LA-3-8 46 45818 1.4 12.7068 1.9 2.0749 2.2 0.1912 1.0 0.45 1128.0 10.1 1140.5 14.9 1164.5 38.5 1164.5 38.5 96.9
LA-3-12 75 106418 1.7 12.7002 1.5 2.1562 1.9 0.1986 1.3 0.67 1167.8 13.8 1167.0 13.5 1165.6 28.8 1165.6 28.8 100.2
LA-3-40 68 155792 2.0 12.6865 1.4 2.0876 2.1 0.1921 1.6 0.74 1132.6 16.3 1144.7 14.6 1167.7 28.4 1167.7 28.4 97.0
LA-3-35 30 18899 0.9 12.6500 2.1 2.0989 2.5 0.1926 1.3 0.52 1135.3 13.7 1148.5 17.3 1173.4 42.4 1173.4 42.4 96.7
LA-3-55 47 55066 0.9 12.6300 2.0 2.1559 3.8 0.1975 3.2 0.84 1161.8 33.8 1167.0 26.1 1176.6 40.0 1176.6 40.0 98.7
LA-3-41 127 137829 2.2 12.5152 0.9 2.2204 1.2 0.2015 0.8 0.64 1183.6 8.4 1187.5 8.4 1194.6 18.2 1194.6 18.2 99.1
LA-3-54 32 48964 0.9 12.5023 2.3 2.2104 2.5 0.2004 1.0 0.39 1177.6 10.4 1184.3 17.3 1196.6 44.8 1196.6 44.8 98.4
LA-3-81 160 154642 1.2 12.4774 0.9 2.3470 2.8 0.2124 2.7 0.95 1241.5 30.0 1226.6 20.0 1200.6 18.0 1200.6 18.0 103.4
LA-3-60 56 102298 2.7 12.4415 1.8 2.2682 1.9 0.2047 0.8 0.40 1200.4 8.6 1202.5 13.7 1206.2 35.0 1206.2 35.0 99.5
LA-3-26 80 79450 1.2 12.4028 0.8 2.2557 1.5 0.2029 1.3 0.85 1190.9 14.1 1198.6 10.7 1212.4 15.8 1212.4 15.8 98.2
LA-3-24 143 146553 2.9 12.3750 0.9 2.2617 2.7 0.2030 2.6 0.95 1191.4 28.3 1200.4 19.3 1216.8 16.9 1216.8 16.9 97.9
LA-3-17 49 40433 1.6 12.2183 2.5 2.4067 2.7 0.2133 0.9 0.33 1246.2 9.9 1244.6 19.1 1241.8 49.4 1241.8 49.4 100.4
LA-3-19 45 51549 4.3 12.2144 2.3 2.3720 3.5 0.2101 2.6 0.75 1229.5 29.5 1234.2 25.2 1242.4 45.9 1242.4 45.9 99.0
LA-3-77 10 8345 1.5 12.1450 4.0 2.0508 6.4 0.1806 5.0 0.78 1070.5 49.1 1132.6 43.5 1253.6 77.7 1253.6 77.7 85.4
LA-3-15 140 53692 1.3 12.0434 1.3 2.4341 1.5 0.2126 0.8 0.51 1242.7 9.0 1252.7 11.1 1270.0 25.9 1270.0 25.9 97.9
LA-3-91 35 43116 1.6 12.0033 2.9 2.4337 5.6 0.2119 4.8 0.86 1238.8 54.6 1252.6 40.6 1276.5 56.2 1276.5 56.2 97.0
LA-3-67 59 78154 1.9 11.9378 2.1 2.5691 2.4 0.2224 1.0 0.43 1294.7 11.8 1291.9 17.2 1287.1 41.4 1287.1 41.4 100.6
LA-3-101 37 7317 2.3 11.7516 9.4 2.4836 10.3 0.2117 4.3 0.42 1237.7 48.5 1267.3 74.6 1317.7 181.6 1317.7 181.6 93.9
LA-3-84 74 114272 1.7 11.7052 0.9 2.7453 1.5 0.2331 1.2 0.79 1350.5 14.1 1340.8 10.8 1325.3 17.1 1325.3 17.1 101.9
LA-3-43 29 27428 1.4 11.6920 4.5 2.5679 4.7 0.2178 1.6 0.33 1270.0 18.2 1291.5 34.6 1327.5 86.3 1327.5 86.3 95.7
LA-3-102 62 153386 1.2 11.5426 1.7 2.8641 1.9 0.2398 0.9 0.46 1385.5 11.0 1372.5 14.4 1352.4 32.8 1352.4 32.8 102.4
LA-3-75 62 123889 0.9 11.1350 1.3 3.0999 2.0 0.2503 1.5 0.75 1440.2 19.2 1432.7 15.3 1421.4 25.4 1421.4 25.4 101.3
LA-3-57 91 108813 2.1 11.0357 0.8 3.0678 2.9 0.2455 2.8 0.97 1415.5 35.8 1424.7 22.4 1438.5 14.3 1438.5 14.3 98.4
LA-3-13 73 90239 2.3 11.0219 1.0 3.2036 1.4 0.2561 1.0 0.71 1469.8 13.1 1458.0 10.8 1440.9 18.7 1440.9 18.7 102.0
LA-3-99 204 422221 3.0 10.9998 0.4 3.1447 1.5 0.2509 1.5 0.96 1443.0 18.8 1443.7 11.6 1444.7 7.8 1444.7 7.8 99.9
LA-3-36 55 132646 3.7 10.7236 1.9 3.3633 2.1 0.2616 0.8 0.38 1497.9 10.7 1495.9 16.3 1493.0 36.3 1493.0 36.3 100.3
LA-3-70 112 146998 1.6 10.7099 0.7 3.3981 1.3 0.2639 1.1 0.86 1510.0 14.6 1504.0 9.9 1495.4 12.3 1495.4 12.3 101.0
LA-3-20 189 312562 4.1 10.6724 0.5 3.3550 1.1 0.2597 1.0 0.91 1488.3 13.8 1494.0 8.9 1502.1 9.0 1502.1 9.0 99.1
LA-3-69 162 310409 2.4 10.6571 0.6 3.4658 0.9 0.2679 0.6 0.70 1530.0 8.5 1519.5 7.0 1504.8 12.0 1504.8 12.0 101.7
LA-3-32 178 181931 1.9 10.6148 0.7 3.4216 1.0 0.2634 0.8 0.77 1507.3 10.8 1509.4 8.2 1512.3 12.4 1512.3 12.4 99.7
LA-3-16 72 137109 0.5 9.8840 0.7 4.0419 2.2 0.2897 2.1 0.95 1640.3 30.5 1642.7 18.0 1645.7 12.2 1645.7 12.2 99.7
LA-3-48 12 24385 0.4 9.8242 4.5 4.0490 5.2 0.2885 2.5 0.48 1634.0 35.4 1644.1 42.0 1657.0 83.9 1657.0 83.9 98.6
LA-3-4 67 79263 1.4 9.8182 0.6 4.1644 1.6 0.2965 1.4 0.93 1674.1 21.3 1667.0 12.7 1658.1 10.6 1658.1 10.6 101.0
LA-3-25 230 656492 1.6 9.4496 0.6 4.1248 2.4 0.2827 2.3 0.97 1604.9 33.3 1659.2 19.7 1728.7 10.6 1728.7 10.6 92.8
LA-3-39 213 208774 3.2 9.3291 0.4 4.6115 1.3 0.3120 1.3 0.94 1750.6 19.2 1751.4 11.1 1752.2 8.0 1752.2 8.0 99.9
LA-3-97 187 163985 3.5 9.3179 0.3 4.7919 1.3 0.3238 1.3 0.97 1808.4 19.8 1783.5 10.9 1754.4 5.7 1754.4 5.7 103.1
LA-3-72 53 111011 0.6 8.8691 1.3 5.1666 2.2 0.3323 1.7 0.81 1849.7 27.9 1847.1 18.4 1844.2 23.1 1844.2 23.1 100.3
LA-3-11 70 150222 2.1 8.8678 0.4 5.1649 1.1 0.3322 1.0 0.94 1848.9 16.8 1846.8 9.4 1844.5 6.7 1844.5 6.7 100.2
LA-3-29 64 95580 0.9 8.7656 0.8 5.4272 1.1 0.3450 0.9 0.75 1910.8 14.3 1889.2 9.9 1865.4 13.7 1865.4 13.7 102.4
LA-3-21 66 121605 2.1 8.7009 0.8 5.3403 1.1 0.3370 0.8 0.74 1872.2 13.4 1875.3 9.5 1878.8 13.6 1878.8 13.6 99.6
LA-3-45 109 171900 0.8 8.1512 0.3 6.0114 1.1 0.3554 1.0 0.95 1960.3 17.1 1977.5 9.3 1995.6 6.0 1995.6 6.0 98.2
LA-3-73 25 26159 1.5 8.1326 1.9 6.1719 3.5 0.3640 3.0 0.84 2001.3 51.0 2000.5 30.9 1999.6 34.3 1999.6 34.3 100.1
LA-3-63 12 17430 1.1 7.6570 3.3 6.8877 3.8 0.3825 1.9 0.51 2088.0 34.8 2097.1 33.9 2106.0 57.8 2106.0 57.8 99.1
LA-3-83 49 117050 1.7 6.0958 0.5 10.7963 1.3 0.4773 1.2 0.93 2515.5 25.4 2505.7 12.2 2497.8 8.1 2497.8 8.1 100.7
LA-3-90 110 317883 1.7 5.8130 0.3 11.6868 2.2 0.4927 2.2 0.99 2582.4 46.6 2579.6 20.6 2577.4 4.4 2577.4 4.4 100.2
LA-3-42 80 240474 0.7 5.4681 0.2 12.8127 1.9 0.5081 1.9 0.99 2648.6 41.4 2666.0 18.1 2679.1 3.5 2679.1 3.5 98.9
LA-3-65 80 48620 2.5 5.3924 0.8 13.8447 3.5 0.5415 3.4 0.98 2789.5 77.7 2739.1 33.3 2702.2 12.6 2702.2 12.6 103.2
LA-3-2 81 210403 0.5 5.3789 0.2 12.8713 1.1 0.5021 1.1 0.98 2623.0 24.0 2670.3 10.7 2706.3 3.3 2706.3 3.3 96.9
LA-3-7 22 137533 1.7 5.3094 1.0 13.8513 1.9 0.5334 1.6 0.83 2755.7 34.9 2739.6 17.7 2727.7 17.1 2727.7 17.1 101.0
LA-3-100 39 188978 1.9 5.2822 0.2 14.0498 1.4 0.5382 1.4 0.99 2776.1 30.8 2753.1 13.1 2736.2 3.7 2736.2 3.7 101.5
LA-3-46 52 142164 1.3 5.2555 0.4 13.9932 2.2 0.5334 2.2 0.99 2755.7 48.5 2749.2 20.8 2744.5 6.0 2744.5 6.0 100.4
LA-3-23 209 305966 0.8 5.2261 0.2 13.3787 1.2 0.5071 1.2 0.98 2644.2 25.2 2706.8 11.2 2753.8 3.9 2753.8 3.9 96.0
LA-3-87 104 247172 1.2 4.7750 0.1 16.6541 1.1 0.5768 1.1 0.99 2935.5 24.9 2915.1 10.2 2901.1 2.2 2901.1 2.2 101.2
LA-3-82 216 847713 1.5 4.0966 0.2 21.3761 1.3 0.6351 1.3 0.99 3169.8 32.3 3155.8 12.6 3146.9 2.8 3146.9 2.8 100.7
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LA4-58 93 12187 1.2 18.7499 9.7 0.3060 10.0 0.0416 2.6 0.26 262.8 6.7 271.1 23.9 343.0 220.2 262.8 6.7 NA
LA4-82 96 28868 0.7 17.9733 2.8 0.5065 3.3 0.0660 1.8 0.54 412.2 7.2 416.1 11.3 437.9 62.2 412.2 7.2 94.1
LA4-1 133 58734 2.7 18.4155 4.1 0.5048 4.7 0.0674 2.2 0.47 420.6 8.9 414.9 15.9 383.6 92.4 420.6 8.9 109.6
LA4-33 53 16084 1.2 19.0888 9.5 0.5275 9.8 0.0730 2.8 0.28 454.4 12.1 430.1 34.5 302.3 215.9 454.4 12.1 150.3
LA4-90 100 40287 2.2 17.1989 3.1 0.6260 3.9 0.0781 2.4 0.61 484.7 11.1 493.6 15.2 535.2 67.3 484.7 11.1 90.6
LA4-3 74 39317 1.6 14.3250 1.7 1.5484 2.2 0.1609 1.4 0.65 961.6 12.5 949.9 13.4 922.7 33.9 922.7 33.9 104.2
LA4-6 51 46571 1.6 14.1587 4.0 1.5721 4.7 0.1614 2.5 0.54 964.8 22.6 959.3 29.1 946.7 81.0 946.7 81.0 101.9
LA4-5 65 54774 2.9 13.8030 1.4 1.7155 2.3 0.1717 1.8 0.79 1021.7 17.1 1014.3 14.7 998.5 28.8 998.5 28.8 102.3
LA4-55 280 217184 1.5 13.7279 0.6 1.7147 1.6 0.1707 1.5 0.92 1016.1 14.0 1014.0 10.4 1009.6 12.8 1009.6 12.8 100.6
LA4-49 187 84995 2.5 13.6489 0.6 1.7719 1.8 0.1754 1.7 0.94 1041.8 16.3 1035.2 11.7 1021.3 12.8 1021.3 12.8 102.0
LA4-47 57 30727 1.1 13.6174 2.3 1.8224 3.0 0.1800 2.0 0.66 1066.9 19.6 1053.5 19.9 1026.0 46.3 1026.0 46.3 104.0
LA4-36 68 56792 0.9 13.5701 2.1 1.7824 2.6 0.1754 1.5 0.58 1041.9 14.3 1039.0 16.6 1033.0 42.1 1033.0 42.1 100.9
LA4-61 47 64228 1.3 13.5322 2.4 1.8647 3.5 0.1830 2.6 0.74 1083.4 25.9 1068.6 23.3 1038.7 48.3 1038.7 48.3 104.3
LA4-94 196 229032 3.0 13.5040 0.8 1.8019 1.3 0.1765 1.0 0.79 1047.7 9.7 1046.2 8.3 1042.9 15.5 1042.9 15.5 100.5
LA4-54 146 81890 2.4 13.4991 1.2 1.8623 2.1 0.1823 1.7 0.80 1079.7 16.5 1067.8 13.6 1043.6 24.7 1043.6 24.7 103.5
LA4-73 69 48125 2.8 13.4738 2.3 1.8197 3.1 0.1778 2.1 0.67 1055.1 20.3 1052.6 20.5 1047.4 47.1 1047.4 47.1 100.7
LA4-21 104 77948 2.1 13.4163 1.8 1.8624 2.8 0.1812 2.2 0.78 1073.6 21.6 1067.8 18.5 1056.0 35.3 1056.0 35.3 101.7
LA4-78 122 70627 4.7 13.4150 0.9 1.8774 1.7 0.1827 1.5 0.85 1081.5 14.8 1073.1 11.6 1056.2 18.4 1056.2 18.4 102.4
LA4-63 25 34105 2.2 13.3607 3.3 1.7810 4.2 0.1726 2.6 0.62 1026.3 24.8 1038.5 27.4 1064.4 66.5 1064.4 66.5 96.4
LA4-29 83 90323 1.9 13.3441 1.6 1.8798 2.0 0.1819 1.2 0.60 1077.5 12.2 1074.0 13.5 1066.9 32.9 1066.9 32.9 101.0
LA4-62 106 113707 1.6 13.3183 2.1 1.9019 2.4 0.1837 1.0 0.44 1087.2 10.4 1081.8 15.7 1070.8 42.6 1070.8 42.6 101.5
LA4-70 104 91480 3.7 13.3076 1.4 1.9355 2.3 0.1868 1.8 0.80 1104.1 18.7 1093.4 15.4 1072.4 27.6 1072.4 27.6 103.0
LA4-79 81 64930 3.0 13.2972 1.7 1.8404 2.2 0.1775 1.5 0.66 1053.2 14.1 1060.0 14.5 1074.0 33.3 1074.0 33.3 98.1
LA4-26 42 21736 2.6 13.2627 1.7 1.9681 2.4 0.1893 1.7 0.69 1117.7 17.0 1104.7 16.1 1079.2 34.6 1079.2 34.6 103.6
LA4-19 26 21797 1.4 13.2578 5.0 1.9030 5.2 0.1830 1.2 0.23 1083.2 11.8 1082.1 34.5 1079.9 101.2 1079.9 101.2 100.3
LA4-103 80 40066 2.0 13.2231 2.1 1.8754 2.4 0.1799 1.2 0.50 1066.2 11.8 1072.4 16.0 1085.2 41.9 1085.2 41.9 98.3
LA4-39 63 73806 1.8 13.1933 0.9 1.9537 2.4 0.1869 2.3 0.92 1104.8 22.9 1099.7 16.4 1089.7 18.8 1089.7 18.8 101.4
LA4-85 160 80757 1.6 13.0768 0.9 1.8522 2.6 0.1757 2.4 0.94 1043.3 23.5 1064.2 17.1 1107.4 17.7 1107.4 17.7 94.2
LA4-43 34 20819 1.7 13.0616 3.4 1.9869 4.2 0.1882 2.5 0.59 1111.7 25.3 1111.1 28.2 1109.7 67.1 1109.7 67.1 100.2
LA4-69 37 41391 0.8 13.0028 2.4 2.0756 3.4 0.1957 2.4 0.70 1152.4 25.1 1140.8 23.2 1118.8 47.9 1118.8 47.9 103.0
LA4-87 29 30279 2.4 12.9932 4.6 2.0896 5.1 0.1969 2.3 0.45 1158.7 24.5 1145.4 35.1 1120.3 90.8 1120.3 90.8 103.4
LA4-8 124 206929 1.5 12.9871 0.8 2.0338 1.5 0.1916 1.3 0.86 1129.8 13.8 1126.9 10.5 1121.2 15.6 1121.2 15.6 100.8
LA4-27 25 21893 2.8 12.9231 3.6 2.0425 5.2 0.1914 3.7 0.72 1129.1 38.3 1129.8 35.2 1131.0 71.8 1131.0 71.8 99.8
LA4-10 254 115615 1.2 12.9111 0.5 2.1184 1.3 0.1984 1.2 0.92 1166.6 13.2 1154.8 9.3 1132.9 10.7 1132.9 10.7 103.0
LA4-64 54 78445 2.4 12.8545 1.7 2.1852 4.6 0.2037 4.2 0.93 1195.3 46.1 1176.3 31.7 1141.6 34.0 1141.6 34.0 104.7
LA4-22 29 23130 2.6 12.8013 5.3 2.1677 5.9 0.2013 2.7 0.46 1182.1 29.2 1170.7 41.2 1149.8 104.6 1149.8 104.6 102.8
LA4-25 114 160199 4.0 12.7506 0.9 2.1931 1.7 0.2028 1.4 0.83 1190.4 15.0 1178.8 11.6 1157.7 18.4 1157.7 18.4 102.8
LA4-23 20 15298 1.0 12.7172 6.9 2.1239 7.5 0.1959 2.7 0.37 1153.2 28.9 1156.6 51.6 1162.9 137.7 1162.9 137.7 99.2
LA4-16 79 110630 1.8 12.6952 0.8 2.0908 1.8 0.1925 1.6 0.89 1135.0 16.4 1145.8 12.1 1166.3 15.6 1166.3 15.6 97.3
LA4-99 95 302925 1.2 12.6940 1.1 2.1434 3.0 0.1973 2.8 0.93 1161.0 29.6 1162.9 20.8 1166.5 21.8 1166.5 21.8 99.5
LA4-81 156 121534 1.8 12.6376 0.6 2.1908 1.8 0.2008 1.7 0.94 1179.6 18.3 1178.1 12.6 1175.4 12.5 1175.4 12.5 100.4
LA4-44 89 86015 0.8 12.5431 1.0 2.2860 2.3 0.2080 2.1 0.90 1217.9 23.4 1208.0 16.5 1190.2 19.8 1190.2 19.8 102.3
LA4-20 106 81092 1.7 12.5429 1.1 2.2374 1.8 0.2035 1.5 0.81 1194.3 16.3 1192.8 12.9 1190.2 21.1 1190.2 21.1 100.3
LA4-100 41 43536 1.1 12.4939 3.0 2.2867 4.1 0.2072 2.9 0.69 1213.9 31.6 1208.2 29.2 1197.9 58.8 1197.9 58.8 101.3
LA4-102 79 59069 1.6 12.4622 1.5 2.2475 3.5 0.2031 3.2 0.90 1192.2 34.4 1196.0 24.7 1202.9 29.9 1202.9 29.9 99.1
LA4-91 125 227697 2.3 12.4005 0.6 2.3724 2.1 0.2134 2.0 0.95 1246.7 22.8 1234.3 15.1 1212.7 12.6 1212.7 12.6 102.8
LA4-17 56 16682 1.4 12.3466 1.9 2.3594 2.3 0.2113 1.3 0.56 1235.6 14.3 1230.4 16.2 1221.3 37.0 1221.3 37.0 101.2
LA4-15 35 51206 1.1 12.2272 2.7 2.4346 3.1 0.2159 1.5 0.47 1260.2 16.7 1252.9 22.2 1240.4 53.1 1240.4 53.1 101.6
LA4-76 317 9640 2.0 12.2164 1.4 2.4029 1.8 0.2129 1.1 0.60 1244.3 11.9 1243.5 12.6 1242.1 27.5 1242.1 27.5 100.2
LA4-45 38 25433 2.3 11.7777 3.3 2.6549 4.3 0.2268 2.8 0.64 1317.6 32.8 1316.0 31.5 1313.4 63.3 1313.4 63.3 100.3
LA4-68 39 54040 2.0 11.7050 1.6 2.6977 2.0 0.2290 1.3 0.63 1329.3 15.4 1327.8 15.0 1325.4 30.4 1325.4 30.4 100.3
LA4-35 73 74047 1.2 11.4170 1.3 2.9955 1.9 0.2480 1.4 0.73 1428.3 17.6 1406.5 14.4 1373.5 24.9 1373.5 24.9 104.0
LA4-83 16 11797 0.7 11.3814 5.1 3.0470 5.4 0.2515 1.7 0.31 1446.3 21.5 1419.5 41.1 1379.5 98.1 1379.5 98.1 104.8
LA4-52 53 37405 1.6 11.2844 1.3 2.9992 1.9 0.2455 1.4 0.73 1415.0 17.6 1407.4 14.4 1395.9 24.6 1395.9 24.6 101.4
LA4-40 24 36635 1.9 11.2345 4.9 3.0264 5.2 0.2466 1.8 0.34 1420.9 22.6 1414.3 39.4 1404.4 93.0 1404.4 93.0 101.2
LA4-67 132 165155 1.9 11.0833 0.5 3.1969 2.1 0.2570 2.0 0.97 1474.4 26.5 1456.4 16.1 1430.3 10.0 1430.3 10.0 103.1
LA4-60 56 55358 2.3 11.0697 1.3 3.1865 2.2 0.2558 1.7 0.79 1468.5 22.7 1453.9 16.9 1432.6 25.5 1432.6 25.5 102.5
LA4-57 90 101571 0.9 11.0667 1.3 3.1282 2.1 0.2511 1.6 0.79 1444.0 21.3 1439.6 16.0 1433.2 24.1 1433.2 24.1 100.8
LA4-92 75 94725 1.7 10.8837 0.9 3.2791 1.7 0.2588 1.4 0.84 1483.9 18.9 1476.1 13.2 1464.9 17.5 1464.9 17.5 101.3
LA4-28 8 9313 1.1 10.8260 8.5 3.2483 9.2 0.2550 3.3 0.36 1464.4 43.7 1468.8 71.3 1475.0 162.3 1475.0 162.3 99.3
LA4-96 70 98030 1.1 10.7700 1.0 3.3193 2.5 0.2593 2.3 0.91 1486.1 30.8 1485.6 19.8 1484.8 19.8 1484.8 19.8 100.1
LA4-105 123 172646 2.4 10.7530 0.8 3.4313 1.7 0.2676 1.5 0.88 1528.6 20.1 1511.6 13.2 1487.8 15.0 1487.8 15.0 102.7
LA4-2 31 40688 1.0 10.5826 1.2 3.5065 2.3 0.2691 1.9 0.83 1536.4 25.7 1528.7 17.8 1518.0 23.5 1518.0 23.5 101.2
LA4-75 54 56663 1.3 10.4413 1.3 3.5096 1.6 0.2658 0.9 0.59 1519.3 12.8 1529.4 12.7 1543.3 24.5 1543.3 24.5 98.4
LA4-50 39 35534 1.1 9.9768 1.7 4.0130 3.2 0.2904 2.8 0.85 1643.4 40.0 1636.8 26.3 1628.4 31.2 1628.4 31.2 100.9
LA4-51 305 266117 1.0 9.5612 0.4 3.6313 2.2 0.2518 2.2 0.99 1447.8 28.7 1556.4 17.9 1707.1 6.9 1707.1 6.9 84.8
LA4-31 59 74885 1.0 9.3893 0.9 4.5668 2.0 0.3110 1.8 0.88 1745.6 27.3 1743.2 16.8 1740.4 17.2 1740.4 17.2 100.3
LA4-98 218 276113 7.4 9.1606 0.3 4.8305 2.1 0.3209 2.1 0.99 1794.3 33.0 1790.2 17.9 1785.5 4.8 1785.5 4.8 100.5
LA4-11 141 166370 4.9 9.0598 0.5 4.8505 1.2 0.3187 1.1 0.90 1783.5 16.5 1793.7 10.0 1805.6 9.6 1805.6 9.6 98.8
LA4-9 120 364731 1.1 8.9805 0.2 5.0893 1.8 0.3315 1.8 0.99 1845.5 28.6 1834.3 15.3 1821.6 3.9 1821.6 3.9 101.3
LA4-38 49 109841 3.1 8.9476 1.2 5.1423 1.7 0.3337 1.3 0.72 1856.3 20.2 1843.1 14.8 1828.2 22.0 1828.2 22.0 101.5
LA4-77 78 105053 1.5 8.9158 0.6 5.2491 1.2 0.3394 1.0 0.85 1883.9 16.6 1860.6 10.2 1834.7 11.3 1834.7 11.3 102.7
LA4-32 33 54488 0.6 8.8655 2.6 5.2084 3.1 0.3349 1.7 0.54 1862.1 27.0 1854.0 26.5 1844.9 47.4 1844.9 47.4 100.9
LA4-101 51 74563 0.6 8.8528 0.5 5.2751 2.6 0.3387 2.6 0.98 1880.4 41.7 1864.8 22.2 1847.5 8.9 1847.5 8.9 101.8
LA4-34 90 127850 3.0 8.8419 0.6 5.3317 1.2 0.3419 1.0 0.88 1895.8 16.6 1874.0 9.9 1849.8 10.1 1849.8 10.1 102.5
LA4-42 61 55823 1.8 8.8393 0.7 5.3069 1.7 0.3402 1.5 0.90 1887.7 25.1 1870.0 14.5 1850.3 13.1 1850.3 13.1 102.0
LA4-14 31 50448 0.7 8.8070 1.5 5.2836 2.8 0.3375 2.4 0.85 1874.6 39.2 1866.2 24.3 1856.9 27.3 1856.9 27.3 101.0
LA4-13 45 56624 2.1 8.7719 1.1 5.3179 2.5 0.3383 2.2 0.89 1878.6 36.6 1871.7 21.6 1864.1 20.7 1864.1 20.7 100.8
LA4-71 94 240454 0.6 8.7666 0.4 5.3784 1.6 0.3420 1.5 0.96 1896.1 25.4 1881.4 13.8 1865.2 8.0 1865.2 8.0 101.7
LA4-84 34 41161 3.2 8.7604 1.6 5.3838 2.2 0.3421 1.6 0.70 1896.6 25.6 1882.3 19.0 1866.5 28.5 1866.5 28.5 101.6
LA4-18 64 70998 1.5 8.7555 0.7 5.2818 1.2 0.3354 1.0 0.83 1864.5 16.3 1865.9 10.4 1867.5 12.3 1867.5 12.3 99.8
LA4-30 62 60130 2.6 8.7431 0.5 5.3288 3.3 0.3379 3.2 0.99 1876.6 52.3 1873.5 27.9 1870.1 9.9 1870.1 9.9 100.3
LA4-104 176 305982 2.1 8.5994 0.2 5.6376 1.6 0.3516 1.6 0.99 1942.3 26.7 1921.9 13.8 1899.9 3.5 1899.9 3.5 102.2
LA4-4 67 100068 1.3 8.5428 0.5 5.7243 1.8 0.3547 1.7 0.95 1956.9 28.2 1935.0 15.2 1911.8 9.7 1911.8 9.7 102.4
LA4-95 49 70277 0.6 8.4004 1.0 5.8834 2.1 0.3584 1.9 0.89 1974.8 32.3 1958.8 18.5 1941.9 17.4 1941.9 17.4 101.7
LA4-74 27 65942 1.2 8.0564 1.6 6.4785 3.0 0.3785 2.5 0.84 2069.5 44.6 2043.0 26.5 2016.3 29.2 2016.3 29.2 102.6
LA4-97 45 167828 1.2 6.3005 0.4 10.3302 4.0 0.4720 4.0 0.99 2492.5 82.7 2464.8 37.3 2442.0 7.5 2442.0 7.5 102.1
LA4-12 71 270632 1.0 5.5135 0.2 12.8233 1.4 0.5128 1.3 0.98 2668.4 29.1 2666.8 12.7 2665.5 4.0 2665.5 4.0 100.1
LA4-48 32 93584 0.6 5.4842 0.6 13.2000 2.4 0.5250 2.3 0.97 2720.5 52.1 2694.1 22.8 2674.3 9.4 2674.3 9.4 101.7
LA4-24 36 78164 0.6 5.4614 0.5 13.1682 1.5 0.5216 1.5 0.95 2705.9 32.4 2691.8 14.5 2681.2 7.6 2681.2 7.6 100.9
LA4-66 68 224417 0.8 5.4384 0.5 13.3960 1.2 0.5284 1.1 0.91 2734.6 24.3 2708.0 11.3 2688.1 8.2 2688.1 8.2 101.7
LA4-88 77 272196 1.1 5.4103 0.4 13.4460 2.3 0.5276 2.3 0.99 2731.4 50.3 2711.5 21.6 2696.7 6.1 2696.7 6.1 101.3
LA4-59 121 470960 1.0 5.4041 0.1 13.5769 1.4 0.5321 1.4 1.00 2750.5 31.7 2720.7 13.5 2698.6 2.1 2698.6 2.1 101.9
LA4-80 14 100561 0.5 5.3828 1.3 13.6437 2.8 0.5326 2.5 0.89 2752.6 55.6 2725.3 26.5 2705.1 21.5 2705.1 21.5 101.8
LA4-41 60 175989 0.6 5.1194 0.4 14.9103 1.2 0.5536 1.1 0.95 2840.2 25.4 2809.5 11.1 2787.6 5.9 2787.6 5.9 101.9
LA4-7 25 94584 1.1 5.0205 0.7 15.2608 2.6 0.5557 2.5 0.96 2848.7 57.5 2831.7 24.8 2819.5 11.9 2819.5 11.9 101.0
LA4-86 79 189136 1.4 4.7941 0.2 16.3710 1.7 0.5692 1.7 1.00 2904.6 39.4 2898.7 16.2 2894.6 2.7 2894.6 2.7 100.3
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LB-1-98 194 14206 1.4 18.9337 9.0 0.1778 9.3 0.0244 2.5 0.27 155.5 3.9 166.1 14.3 320.9 204.6 155.5 3.9 NA
LB-1-31 118 6998 1.9 17.9959 19.1 0.1876 19.9 0.0245 5.7 0.29 156.0 8.8 174.6 31.9 435.1 428.0 156.0 8.8 NA
LB-1-17 83 23415 0.7 18.6569 15.6 0.3509 16.2 0.0475 4.4 0.27 299.1 12.8 305.4 42.8 354.2 354.4 299.1 12.8 NA
LB-1-106 14 1649 73.1 11.0006 117.4 0.6522 117.7 0.0520 8.6 0.07 327.0 27.4 509.8 510.9 1444.6 118.8 327.0 27.4 NA
LB-1-104 387 67787 1.3 18.4603 3.0 0.3985 7.1 0.0533 6.4 0.90 335.1 20.9 340.5 20.5 378.1 67.8 335.1 20.9 NA
LB-1-4 260 36674 2.8 18.8868 3.9 0.4100 4.7 0.0562 2.7 0.57 352.2 9.3 348.8 14.0 326.5 88.0 352.2 9.3 NA
LB-1-4 553 103507 0.9 18.4428 1.9 0.4381 2.0 0.0586 0.7 0.35 367.1 2.5 368.9 6.2 380.2 42.1 367.1 2.5 NA
LB-1-42 100 14132 1.3 18.7569 9.6 0.4426 9.9 0.0602 2.7 0.27 376.9 9.7 372.1 31.0 342.2 217.5 376.9 9.7 NA
LB-1-30 87 15278 1.5 18.6643 11.5 0.4600 12.0 0.0623 3.4 0.28 389.4 12.9 384.3 38.5 353.4 261.4 389.4 12.9 NA
LB-1-66 131 18289 1.0 19.2183 8.2 0.4585 10.2 0.0639 6.0 0.59 399.4 23.4 383.2 32.5 286.9 187.4 399.4 23.4 NA
LB-1-70 64 8399 2.5 20.5530 9.7 0.4392 10.6 0.0655 4.4 0.41 408.8 17.3 369.7 33.0 131.2 228.5 408.8 17.3 311.5
LB-1-84 94 18966 1.3 16.8802 10.4 0.5430 10.6 0.0665 2.0 0.19 414.9 8.0 440.4 37.8 575.9 226.3 414.9 8.0 72.0
LB-1-86 133 19241 1.7 18.6775 4.1 0.4923 4.8 0.0667 2.6 0.53 416.2 10.4 406.5 16.2 351.8 92.5 416.2 10.4 118.3
LB-1-110 91 20093 1.1 17.5230 8.2 0.5298 8.6 0.0673 2.5 0.29 420.1 10.3 431.7 30.3 494.1 181.7 420.1 10.3 85.0
LB-1-62 193 56090 1.1 18.1815 3.9 0.5225 4.4 0.0689 2.1 0.48 429.5 8.6 426.8 15.2 412.2 86.1 429.5 8.6 104.2
LB-1-108 120 17548 1.0 18.8449 8.1 0.5073 8.5 0.0693 2.4 0.29 432.1 10.2 416.6 28.9 331.6 184.0 432.1 10.2 130.3
LB-1-15 295 69083 1.0 17.8061 2.5 0.5452 2.7 0.0704 1.0 0.38 438.6 4.3 441.9 9.8 458.7 56.2 438.6 4.3 95.6
LB-1-112 370 63791 3.5 17.9718 2.4 0.5638 3.4 0.0735 2.3 0.69 457.1 10.3 454.0 12.3 438.1 53.9 457.1 10.3 104.3
LB-1-18 205 54005 4.9 16.1010 4.0 0.6382 7.8 0.0745 6.7 0.86 463.4 29.8 501.2 30.8 677.9 86.2 463.4 29.8 68.4
LB-1-80 241 36647 1.4 17.4635 3.4 0.5893 4.0 0.0746 2.1 0.52 464.0 9.3 470.4 15.1 501.7 75.4 464.0 9.3 92.5
LB-1-61 31 9859 1.5 23.2442 35.3 0.4450 35.5 0.0750 4.0 0.11 466.3 18.0 373.8 111.5 -166.3 902.4 466.3 18.0 NA
LB-1-37 240 37694 0.9 17.6154 2.6 0.5948 8.0 0.0760 7.5 0.95 472.2 34.3 473.9 30.2 482.6 56.7 472.2 34.3 97.8
LB-1-96 106 24299 1.5 17.5938 6.3 0.5991 6.6 0.0764 1.9 0.29 474.9 8.7 476.7 24.9 485.3 138.6 474.9 8.7 97.9
LB-1-13 58 18136 0.8 18.3360 12.8 0.5859 13.0 0.0779 2.4 0.19 483.7 11.3 468.3 48.9 393.3 287.9 483.7 11.3 123.0
LB-1-34 128 31288 1.3 17.2036 4.0 0.7608 4.2 0.0949 1.3 0.32 584.6 7.5 574.5 18.6 534.6 88.1 584.6 7.5 109.4
LB-1-27 326 86490 13.2 16.5121 1.7 0.8349 2.0 0.1000 1.1 0.55 614.3 6.6 616.3 9.5 623.7 36.9 614.3 6.6 98.5
LB-1-102 220 118432 1.9 16.4350 2.6 0.8591 2.9 0.1024 1.3 0.43 628.5 7.5 629.6 13.6 633.8 56.3 628.5 7.5 99.2
LB-1-35 174 127341 2.7 14.2307 2.1 1.5629 2.7 0.1613 1.8 0.65 964.0 15.9 955.6 16.9 936.2 42.3 936.2 42.3 103.0
LB-1-105 62 33605 1.9 13.9577 6.3 1.5851 6.4 0.1605 1.3 0.20 959.4 11.6 964.4 40.1 975.9 128.8 975.9 128.8 98.3
LB-1-23 85 31678 8.8 13.8553 2.0 1.7402 4.2 0.1749 3.7 0.88 1038.9 35.8 1023.5 27.3 990.9 40.3 990.9 40.3 104.8
LB-1-39 66 24341 2.0 13.7953 3.5 1.7115 4.1 0.1712 2.1 0.52 1018.9 20.0 1012.9 26.2 999.7 70.9 999.7 70.9 101.9
LB-1-40 159 61630 7.1 13.7927 2.2 1.6952 2.9 0.1696 1.9 0.65 1009.8 17.5 1006.7 18.2 1000.0 43.8 1000.0 43.8 101.0
LB-1-54 71 52068 2.2 13.6352 2.8 1.7790 3.5 0.1759 2.1 0.60 1044.7 20.1 1037.8 22.6 1023.3 56.2 1023.3 56.2 102.1
LB-1-60 274 96610 2.7 13.6185 1.4 1.7599 2.8 0.1738 2.3 0.85 1033.1 22.4 1030.8 17.8 1025.8 29.1 1025.8 29.1 100.7
LB-1-85 48 22749 1.6 13.5828 3.7 1.7559 4.4 0.1730 2.4 0.54 1028.5 22.7 1029.3 28.5 1031.1 74.8 1031.1 74.8 99.7
LB-1-68 40 17645 1.9 13.5821 4.3 1.7034 4.8 0.1678 2.1 0.44 999.9 19.8 1009.8 30.9 1031.2 87.6 1031.2 87.6 97.0
LB-1-8 164 203342 2.0 13.5797 2.2 1.7153 2.5 0.1689 1.3 0.51 1006.3 12.0 1014.3 16.2 1031.6 43.9 1031.6 43.9 97.5
LB-1-2 160 92698 2.1 13.5205 0.8 1.7976 1.4 0.1763 1.2 0.81 1046.6 11.1 1044.6 9.3 1040.4 16.7 1040.4 16.7 100.6
LB-1-63 463 185164 9.0 13.3966 0.5 1.8726 1.4 0.1819 1.3 0.92 1077.6 12.9 1071.5 9.3 1059.0 11.0 1059.0 11.0 101.8
LB-1-100 107 48638 0.8 13.3940 1.8 1.8977 4.3 0.1844 3.8 0.90 1090.7 38.6 1080.3 28.3 1059.4 36.5 1059.4 36.5 103.0
LB-1-89 107 71206 3.0 13.3695 2.9 1.8365 3.4 0.1781 1.9 0.55 1056.4 18.5 1058.6 22.6 1063.1 57.6 1063.1 57.6 99.4
LB-1-2 282 135902 3.1 13.3389 0.6 1.9334 2.7 0.1870 2.6 0.97 1105.4 26.4 1092.7 17.9 1067.7 13.0 1067.7 13.0 103.5
LB-1-10 116 47361 1.1 13.3272 2.4 1.9379 3.3 0.1873 2.3 0.69 1106.8 23.1 1094.3 22.2 1069.4 48.4 1069.4 48.4 103.5
LB-1-94 90 32590 1.6 13.3207 2.7 1.8075 3.1 0.1746 1.6 0.51 1037.6 14.9 1048.2 20.1 1070.4 53.3 1070.4 53.3 96.9
LB-1-14 299 94904 4.1 13.2355 1.2 1.7151 3.3 0.1646 3.1 0.94 982.5 28.5 1014.2 21.4 1083.3 23.4 1083.3 23.4 90.7
LB-1-114 267 119518 2.8 13.2293 0.8 1.9184 1.9 0.1841 1.7 0.91 1089.2 16.9 1087.5 12.5 1084.3 15.8 1084.3 15.8 100.5
LB-1-95 488 222320 10.0 13.1519 0.9 1.9190 1.6 0.1830 1.2 0.80 1083.6 12.4 1087.7 10.4 1096.0 18.8 1096.0 18.8 98.9
LB-1-59 39 34273 0.7 13.0279 8.4 1.9545 8.9 0.1847 2.9 0.33 1092.5 29.3 1100.0 59.9 1114.9 168.4 1114.9 168.4 98.0
LB-1-69 45 25371 1.8 12.9654 3.3 2.1152 4.2 0.1989 2.5 0.61 1169.4 27.2 1153.8 28.7 1124.5 65.6 1124.5 65.6 104.0
LB-1-12 111 43552 2.5 12.9370 1.6 2.0193 4.4 0.1895 4.1 0.93 1118.5 42.0 1122.0 29.9 1128.9 32.5 1128.9 32.5 99.1
LB-1-52 76 32995 1.6 12.9168 2.2 2.1561 3.6 0.2020 2.8 0.78 1186.0 30.0 1167.0 24.7 1132.0 44.5 1132.0 44.5 104.8
LB-1-33 64 9684 0.8 12.8988 6.7 1.7959 11.1 0.1680 8.8 0.80 1001.1 82.0 1044.0 72.3 1134.7 132.6 1134.7 132.6 88.2
LB-1-6 316 191817 3.1 12.8495 0.8 2.1489 1.0 0.2003 0.6 0.59 1176.7 6.3 1164.7 6.9 1142.4 16.1 1142.4 16.1 103.0
LB-1-53 68 28957 1.9 12.8306 2.4 2.1629 4.5 0.2013 3.8 0.85 1182.2 41.4 1169.2 31.3 1145.3 47.1 1145.3 47.1 103.2
LB-1-1 535 327601 1.5 12.7427 0.4 2.2290 1.6 0.2060 1.6 0.97 1207.5 17.4 1190.2 11.5 1158.9 8.4 1158.9 8.4 104.2
LB-1-74 74 39805 1.7 12.7266 3.8 2.0830 4.4 0.1923 2.2 0.50 1133.6 22.6 1143.2 30.0 1161.5 75.2 1161.5 75.2 97.6
LB-1-73 215 77907 5.7 12.7237 0.9 2.1819 2.1 0.2013 1.9 0.89 1182.6 20.1 1175.3 14.5 1161.9 18.8 1161.9 18.8 101.8
LB-1-113 163 123580 1.8 12.7236 1.3 2.1606 1.9 0.1994 1.4 0.74 1172.0 14.9 1168.5 13.1 1161.9 25.3 1161.9 25.3 100.9
LB-1-78 35 34127 2.1 12.7072 2.9 2.1170 4.5 0.1951 3.4 0.75 1149.0 35.3 1154.4 30.8 1164.5 58.4 1164.5 58.4 98.7
LB-1-25 230 140331 2.1 12.6652 1.1 2.1404 1.4 0.1966 0.9 0.66 1157.1 9.9 1162.0 9.8 1171.1 20.9 1171.1 20.9 98.8
LB-1-67 117 64048 2.2 12.6611 1.9 2.2159 3.9 0.2035 3.4 0.87 1194.0 37.1 1186.1 27.3 1171.7 38.0 1171.7 38.0 101.9
LB-1-99 157 163364 1.5 12.6510 1.6 2.2234 3.9 0.2040 3.6 0.91 1196.8 39.0 1188.5 27.5 1173.3 32.4 1173.3 32.4 102.0
LB-1-21 67 29380 2.1 12.6311 2.2 2.2636 3.2 0.2074 2.3 0.73 1214.8 25.7 1201.0 22.6 1176.4 43.6 1176.4 43.6 103.3
LB-1-49 286 28793 2.9 12.6152 1.3 2.1246 2.2 0.1944 1.9 0.83 1145.1 19.4 1156.8 15.5 1178.9 24.9 1178.9 24.9 97.1
LB-1-115 222 104289 1.7 12.6055 1.2 2.2852 3.6 0.2089 3.4 0.94 1223.1 37.8 1207.7 25.4 1180.4 23.3 1180.4 23.3 103.6
LB-1-29 28 11081 1.6 12.5426 7.9 2.1079 8.2 0.1917 2.4 0.29 1130.8 24.8 1151.4 56.7 1190.3 155.5 1190.3 155.5 95.0
LB-1-28 54 26511 2.3 12.4548 4.2 2.2316 5.4 0.2016 3.4 0.62 1183.8 36.6 1191.0 38.1 1204.1 83.7 1204.1 83.7 98.3
LB-1-64 178 64702 1.5 12.4158 1.8 2.3339 3.0 0.2102 2.4 0.80 1229.7 26.7 1222.7 21.2 1210.3 35.4 1210.3 35.4 101.6
LB-1-77 63 31632 3.0 12.3704 2.8 2.3835 3.8 0.2138 2.6 0.69 1249.2 29.5 1237.6 27.1 1217.5 54.2 1217.5 54.2 102.6
LB-1-101 69 67169 2.4 12.3490 2.7 2.3790 3.4 0.2131 2.0 0.59 1245.2 22.6 1236.3 24.2 1220.9 53.7 1220.9 53.7 102.0
LB-1-45 90 59748 1.5 12.1999 2.0 2.4220 2.5 0.2143 1.5 0.62 1251.7 17.6 1249.2 17.9 1244.7 38.3 1244.7 38.3 100.6
LB-1-81 233 79047 3.2 12.1004 0.6 2.4821 1.8 0.2178 1.7 0.94 1270.4 19.7 1266.8 13.2 1260.8 11.9 1260.8 11.9 100.8
LB-1-76 86 60153 2.3 12.0272 1.9 2.5373 3.0 0.2213 2.4 0.78 1288.9 27.6 1282.8 21.9 1272.6 36.4 1272.6 36.4 101.3
LB-1-75 176 131902 1.8 11.9956 0.8 2.6328 1.8 0.2291 1.6 0.89 1329.5 19.6 1309.8 13.4 1277.7 16.0 1277.7 16.0 104.1
LB-1-16 44 31300 1.4 11.9690 5.8 2.6377 6.7 0.2290 3.3 0.50 1329.1 40.0 1311.2 49.4 1282.1 113.4 1282.1 113.4 103.7
LB-1-103 52 23796 2.1 11.8792 2.8 2.5979 3.9 0.2238 2.7 0.69 1302.0 31.6 1300.0 28.4 1296.7 54.3 1296.7 54.3 100.4
LB-1-11 149 165891 2.1 11.0417 1.1 3.1134 2.8 0.2493 2.5 0.91 1435.0 32.6 1436.0 21.3 1437.5 21.5 1437.5 21.5 99.8
LB-1-107 115 51161 2.4 11.0336 1.4 3.2322 2.8 0.2587 2.5 0.87 1482.9 32.5 1464.9 21.9 1438.9 26.7 1438.9 26.7 103.1
LB-1-7 29 18948 1.4 10.9631 2.9 3.0467 4.4 0.2423 3.4 0.76 1398.4 42.6 1419.4 34.0 1451.1 54.7 1451.1 54.7 96.4
LB-1-91 203 126107 1.8 10.9061 0.7 3.2633 1.6 0.2581 1.4 0.91 1480.2 18.8 1472.3 12.2 1461.0 12.7 1461.0 12.7 101.3
LB-1-19 71 45435 1.4 10.8601 1.9 3.2352 2.9 0.2548 2.2 0.75 1463.3 28.9 1465.6 22.8 1469.0 36.7 1469.0 36.7 99.6
LB-1-44 106 103445 2.0 10.8201 1.1 3.2883 2.4 0.2580 2.1 0.89 1479.8 27.8 1478.3 18.5 1476.0 20.9 1476.0 20.9 100.3
LB-1-83 60 29200 0.6 10.7399 1.9 3.4017 3.1 0.2650 2.5 0.80 1515.2 34.0 1504.8 24.6 1490.1 35.2 1490.1 35.2 101.7
LB-1-57 450 86804 1.2 10.3943 0.5 3.7379 5.0 0.2818 5.0 0.99 1600.4 71.0 1579.5 40.3 1551.8 9.6 1551.8 9.6 103.1
LB-1-51 48 33455 1.4 9.9823 2.4 4.1721 3.5 0.3021 2.6 0.73 1701.5 38.6 1668.6 29.0 1627.4 45.0 1627.4 45.0 104.6
LB-1-92 120 117260 0.9 9.8653 0.8 4.1387 2.5 0.2961 2.3 0.94 1672.1 34.4 1662.0 20.3 1649.3 15.5 1649.3 15.5 101.4
LB-1-26 109 61501 1.1 9.8401 0.9 4.0522 1.8 0.2892 1.5 0.85 1637.5 21.7 1644.7 14.3 1654.0 16.9 1654.0 16.9 99.0
LB-1-79 196 110719 2.6 9.8382 1.8 3.6587 2.3 0.2611 1.3 0.58 1495.3 17.6 1562.4 18.0 1654.3 34.0 1654.3 34.0 90.4
LB-1-36 110 110428 1.3 8.9723 1.2 4.9077 2.6 0.3194 2.3 0.88 1786.6 35.6 1803.6 21.9 1823.2 22.6 1823.2 22.6 98.0
LB-1-47 195 164338 1.1 8.9333 0.6 5.1418 1.5 0.3331 1.4 0.92 1853.6 22.5 1843.0 12.9 1831.1 11.1 1831.1 11.1 101.2
LB-1-93 112 103301 1.2 8.8220 1.3 5.2255 2.9 0.3343 2.6 0.90 1859.4 41.9 1856.8 24.7 1853.8 23.3 1853.8 23.3 100.3
LB-1-43 111 95514 3.1 8.7715 0.4 5.3327 2.0 0.3392 1.9 0.98 1883.1 31.3 1874.1 16.7 1864.2 7.4 1864.2 7.4 101.0
LB-1-82 137 284508 7.1 8.4982 0.9 5.7277 3.0 0.3530 2.9 0.96 1949.0 49.0 1935.6 26.3 1921.1 15.7 1921.1 15.7 101.5
LB-1-71 120 73639 2.1 8.3235 1.1 5.4260 2.9 0.3276 2.7 0.93 1826.5 43.5 1889.0 25.2 1958.3 19.2 1958.3 19.2 93.3
LB-1-38 262 254837 3.0 8.1152 0.7 5.3302 2.1 0.3137 2.0 0.95 1759.0 30.3 1873.7 17.8 2003.4 12.0 2003.4 12.0 87.8
LB-1-55 14 18666 1.1 8.0563 4.6 6.2857 6.7 0.3673 4.9 0.73 2016.5 84.3 2016.5 58.5 2016.4 80.9 2016.4 80.9 100.0
LB-1-50 45 26812 2.0 7.5952 0.8 7.1591 1.6 0.3944 1.4 0.87 2143.0 24.6 2131.4 13.9 2120.2 13.7 2120.2 13.7 101.1
LB-1-41 39 57713 0.9 5.7174 0.7 11.0795 2.0 0.4594 1.8 0.94 2437.0 37.1 2529.8 18.2 2605.1 11.4 2605.1 11.4 93.5
LB-1-111 162 226217 5.6 5.4651 0.3 13.2342 1.6 0.5246 1.6 0.98 2718.5 35.8 2696.5 15.5 2680.0 4.9 2680.0 4.9 101.4
LB-1-22 121 170871 1.3 5.3263 0.4 13.5220 2.4 0.5224 2.3 0.99 2709.2 51.9 2716.8 22.5 2722.5 6.3 2722.5 6.3 99.5
LB-1-72 130 460938 0.6 5.2450 0.5 14.2431 2.6 0.5418 2.5 0.98 2791.0 57.0 2766.0 24.3 2747.8 7.5 2747.8 7.5 101.6
LB-1-90 59 98309 1.5 4.7850 0.5 16.5620 1.5 0.5748 1.4 0.95 2927.4 32.5 2909.8 14.0 2897.7 7.7 2897.7 7.7 101.0
LB-1-46 58 105867 0.9 4.6588 0.5 17.9941 2.8 0.6080 2.7 0.98 3062.0 66.5 2989.4 26.7 2941.0 8.4 2941.0 8.4 104.1
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LB2-102 378 74921 7.8 18.9691 1.3 0.3502 1.6 0.0482 1.0 0.61 303.3 2.9 304.8 4.3 316.6 29.3 303.3 2.9 NA
LB2-80 48 15274 1.1 18.8610 14.9 0.4219 15.3 0.0577 3.2 0.21 361.7 11.4 357.4 46.0 329.6 339.9 361.7 11.4 NA
LB2-7 169 44959 1.0 17.8103 1.5 0.5401 2.6 0.0698 2.1 0.81 434.7 8.8 438.5 9.2 458.2 34.0 434.7 8.8 94.9
LB2-31 65 25012 1.4 17.5974 8.4 0.5556 8.5 0.0709 1.5 0.18 441.6 6.6 448.7 30.8 484.8 184.7 441.6 6.6 91.1
LB2-59 295 111099 1.8 17.7988 1.2 0.5640 2.1 0.0728 1.8 0.83 453.1 7.8 454.1 7.8 459.6 26.5 453.1 7.8 98.6
LB2-34 169 62572 1.4 17.9989 2.1 0.5586 3.4 0.0729 2.7 0.79 453.7 11.9 450.6 12.5 434.8 46.5 453.7 11.9 104.4
LB2-57 111 43617 1.5 17.8004 2.6 0.5747 3.3 0.0742 2.0 0.62 461.4 9.1 461.1 12.2 459.4 56.9 461.4 9.1 100.4
LB2-43 58 23981 0.9 17.9899 6.2 0.5879 6.4 0.0767 1.5 0.24 476.4 6.9 469.5 24.0 435.9 138.3 476.4 6.9 109.3
LB2-4 46 14827 2.1 17.5058 8.6 0.6551 8.9 0.0832 2.3 0.26 515.0 11.4 511.6 35.8 496.3 189.5 515.0 11.4 103.8
LB2-64 287 136119 0.8 17.1780 1.2 0.6909 3.2 0.0861 3.0 0.93 532.3 15.1 533.3 13.2 537.8 25.7 532.3 15.1 99.0
LB2-82 96 64188 2.1 14.1552 1.1 1.5556 1.5 0.1597 1.0 0.68 955.1 9.0 952.7 9.2 947.2 22.3 947.2 22.3 100.8
LB2-13 108 64585 1.5 14.0912 1.5 1.5163 2.2 0.1550 1.6 0.74 928.7 14.1 937.0 13.5 956.4 30.2 956.4 30.2 97.1
LB2-99 125 79569 3.1 13.9919 1.0 1.6196 2.4 0.1644 2.1 0.90 980.9 19.2 977.8 14.8 970.9 21.2 970.9 21.2 101.0
LB2-96 169 334068 1.9 13.8672 0.6 1.6632 1.6 0.1673 1.5 0.92 997.1 13.7 994.6 10.2 989.1 13.0 989.1 13.0 100.8
LB2-15 52 71074 2.5 13.7957 2.4 1.7137 2.7 0.1715 1.2 0.44 1020.2 11.0 1013.7 17.0 999.6 48.4 999.6 48.4 102.1
LB2-49 58 57788 0.9 13.7719 2.4 1.7252 2.7 0.1723 1.2 0.43 1024.9 11.0 1018.0 17.2 1003.1 49.0 1003.1 49.0 102.2
LB2-22 82 44438 1.7 13.7507 1.8 1.6365 2.8 0.1632 2.2 0.76 974.6 19.5 984.4 17.9 1006.2 37.4 1006.2 37.4 96.9
LB2-81 16 13972 1.8 13.7493 7.0 1.6342 8.0 0.1630 3.7 0.47 973.2 33.8 983.5 50.3 1006.4 143.0 1006.4 143.0 96.7
LB2-72 375 273711 4.0 13.7059 0.5 1.7329 1.0 0.1723 0.9 0.90 1024.5 8.9 1020.8 6.7 1012.9 9.2 1012.9 9.2 101.2
LB2-94 118 108074 2.5 13.6730 1.2 1.7269 1.8 0.1712 1.3 0.74 1019.0 12.3 1018.6 11.3 1017.7 24.0 1017.7 24.0 100.1
LB2-66 180 156514 3.2 13.6629 0.6 1.7463 1.7 0.1730 1.6 0.95 1028.9 15.3 1025.8 11.0 1019.2 11.3 1019.2 11.3 100.9
LB2-11 47 31030 1.8 13.6357 3.4 1.7613 3.9 0.1742 1.7 0.45 1035.1 16.7 1031.3 25.0 1023.3 69.8 1023.3 69.8 101.2
LB2-98 39 32665 2.0 13.6347 3.5 1.7431 3.8 0.1724 1.4 0.37 1025.2 13.2 1024.6 24.3 1023.4 70.7 1023.4 70.7 100.2
LB2-103 207 371215 1.6 13.6153 0.7 1.7673 1.6 0.1745 1.5 0.91 1037.0 14.3 1033.5 10.6 1026.3 13.6 1026.3 13.6 101.0
LB2-63 50 27589 0.8 13.6110 3.0 1.7563 3.4 0.1734 1.5 0.44 1030.7 14.0 1029.5 21.7 1026.9 60.9 1026.9 60.9 100.4
LB2-33 33 27597 1.3 13.5442 2.3 1.7505 3.0 0.1720 1.9 0.63 1022.9 17.5 1027.4 19.1 1036.9 46.4 1036.9 46.4 98.7
LB2-40 55 70102 2.3 13.5374 2.0 1.7974 4.6 0.1765 4.2 0.90 1047.7 40.1 1044.5 30.0 1037.9 40.2 1037.9 40.2 100.9
LB2-1 308 333560 2.1 13.5123 0.4 1.7968 0.9 0.1761 0.8 0.89 1045.6 8.0 1044.3 6.0 1041.6 8.4 1041.6 8.4 100.4
LB2-78 73 73400 2.8 13.4765 1.8 1.8636 3.8 0.1822 3.4 0.89 1078.7 33.7 1068.3 25.3 1047.0 35.9 1047.0 35.9 103.0
LB2-12 71 54817 2.2 13.4703 1.9 1.7966 2.5 0.1755 1.5 0.62 1042.5 14.8 1044.2 16.1 1047.9 38.8 1047.9 38.8 99.5
LB2-69 65 61983 1.4 13.4362 1.4 1.8249 1.7 0.1778 1.0 0.59 1055.1 10.0 1054.5 11.4 1053.1 28.4 1053.1 28.4 100.2
LB2-28 53 33368 1.4 13.4299 2.2 1.8658 5.5 0.1817 5.0 0.92 1076.4 49.6 1069.0 36.1 1054.0 44.4 1054.0 44.4 102.1
LB2-6 57 70864 0.9 13.4188 2.9 1.8459 5.5 0.1797 4.6 0.84 1065.1 45.0 1062.0 35.9 1055.7 59.4 1055.7 59.4 100.9
LB2-21 24 42463 2.3 13.3387 5.5 1.9194 5.6 0.1857 0.9 0.16 1098.0 9.0 1087.9 37.2 1067.7 110.6 1067.7 110.6 102.8
LB2-32 173 201165 1.4 13.3194 1.3 1.9075 3.0 0.1843 2.7 0.90 1090.2 26.9 1083.7 19.9 1070.6 26.5 1070.6 26.5 101.8
LB2-77 106 115262 2.0 13.2825 2.1 1.9060 2.4 0.1836 1.2 0.49 1086.7 11.6 1083.2 15.7 1076.2 41.4 1076.2 41.4 101.0
LB2-92 70 218024 1.6 13.2379 2.1 1.8676 2.5 0.1793 1.4 0.56 1063.2 13.8 1069.7 16.5 1082.9 41.4 1082.9 41.4 98.2
LB2-42 23 12742 2.0 13.2155 4.8 1.7349 5.2 0.1663 2.1 0.40 991.6 19.1 1021.6 33.7 1086.3 96.2 1086.3 96.2 91.3
LB2-104 66 82248 1.9 13.2132 1.7 1.8380 2.4 0.1761 1.7 0.70 1045.8 16.0 1059.1 15.6 1086.7 33.9 1086.7 33.9 96.2
LB2-48 82 80025 2.2 13.1972 1.6 1.8783 2.2 0.1798 1.5 0.70 1065.8 15.2 1073.5 14.6 1089.1 31.6 1089.1 31.6 97.9
LB2-24 35 44706 1.0 13.1838 2.2 1.9783 4.0 0.1892 3.3 0.83 1116.8 33.8 1108.1 26.8 1091.1 44.4 1091.1 44.4 102.4
LB2-3 194 72152 1.0 13.1818 1.3 1.9134 1.6 0.1829 1.0 0.60 1083.0 9.8 1085.8 10.9 1091.4 26.0 1091.4 26.0 99.2
LB2-60 67 57413 2.4 13.1687 1.0 1.8737 2.1 0.1790 1.8 0.89 1061.3 17.9 1071.9 13.6 1093.4 19.1 1093.4 19.1 97.1
LB2-36 56 86252 1.3 12.9020 2.2 1.9699 3.0 0.1843 2.0 0.67 1090.6 20.1 1105.3 20.1 1134.3 44.3 1134.3 44.3 96.2
LB2-87 111 108411 1.9 12.8512 0.9 2.0906 3.8 0.1949 3.6 0.97 1147.6 38.3 1145.7 25.8 1142.1 17.9 1142.1 17.9 100.5
LB2-19 72 54707 2.1 12.8346 2.1 2.1020 2.3 0.1957 1.0 0.43 1152.0 10.7 1149.5 16.0 1144.7 41.7 1144.7 41.7 100.6
LB2-16 88 97145 1.7 12.8023 2.1 2.1430 2.8 0.1990 1.8 0.63 1169.8 18.8 1162.8 19.2 1149.7 42.6 1149.7 42.6 101.8
LB2-61 157 123593 1.7 12.7792 1.1 2.1607 1.6 0.2003 1.2 0.74 1176.7 12.8 1168.5 11.1 1153.3 21.3 1153.3 21.3 102.0
LB2-74 21 13697 1.5 12.7597 3.0 2.1994 3.5 0.2035 1.7 0.49 1194.3 18.3 1180.9 24.1 1156.3 60.0 1156.3 60.0 103.3
LB2-29 49 44387 2.8 12.7546 1.2 2.1524 1.8 0.1991 1.4 0.77 1170.5 14.9 1165.8 12.5 1157.1 22.9 1157.1 22.9 101.2
LB2-54 80 111083 1.4 12.7273 0.8 2.1028 1.7 0.1941 1.4 0.86 1143.6 15.0 1149.7 11.5 1161.3 16.9 1161.3 16.9 98.5
LB2-89 71 82149 2.3 12.7133 1.8 2.1170 2.5 0.1952 1.7 0.67 1149.5 17.8 1154.4 17.3 1163.5 36.6 1163.5 36.6 98.8
LB2-35 47 43848 2.6 12.6828 2.7 2.1355 3.5 0.1964 2.3 0.66 1156.1 24.6 1160.4 24.4 1168.3 52.7 1168.3 52.7 99.0
LB2-62 200 227930 3.0 12.6468 0.3 2.2293 1.2 0.2045 1.2 0.96 1199.3 13.0 1190.3 8.7 1173.9 6.9 1173.9 6.9 102.2
LB2-30 77 56333 1.6 12.6169 1.3 2.1808 2.1 0.1996 1.7 0.80 1172.9 18.1 1174.9 14.6 1178.6 24.7 1178.6 24.7 99.5
LB2-23 41 41003 1.8 12.4701 1.1 2.2875 1.9 0.2069 1.6 0.82 1212.2 17.3 1208.4 13.4 1201.7 21.1 1201.7 21.1 100.9
LB2-84 35 44698 1.5 12.4496 2.5 2.2758 2.8 0.2055 1.2 0.44 1204.7 13.5 1204.8 19.7 1204.9 49.5 1204.9 49.5 100.0
LB2-67 87 112903 1.0 12.4191 1.1 2.2546 1.8 0.2031 1.4 0.80 1191.8 15.7 1198.2 12.7 1209.8 21.4 1209.8 21.4 98.5
LB2-14 63 135699 1.5 12.3081 1.3 2.3562 1.7 0.2103 1.2 0.68 1230.6 13.1 1229.4 12.2 1227.4 24.7 1227.4 24.7 100.3
LB2-5 126 575634 2.6 12.2585 1.0 2.3590 1.5 0.2097 1.1 0.76 1227.4 12.6 1230.3 10.5 1235.4 18.8 1235.4 18.8 99.4
LB2-90 101 91158 2.2 12.2488 1.0 2.3505 2.4 0.2088 2.2 0.91 1222.5 24.0 1227.7 16.9 1236.9 19.4 1236.9 19.4 98.8
LB2-75 84 101438 2.6 12.2473 1.5 2.3986 2.2 0.2131 1.6 0.74 1245.1 18.4 1242.2 15.7 1237.2 28.7 1237.2 28.7 100.6
LB2-26 53 67990 1.8 12.1333 1.6 2.4889 2.0 0.2190 1.3 0.62 1276.7 14.8 1268.8 14.8 1255.5 31.3 1255.5 31.3 101.7
LB2-76 17 23218 2.0 12.0779 4.5 2.4425 5.6 0.2140 3.3 0.60 1249.9 37.9 1255.2 40.4 1264.4 87.9 1264.4 87.9 98.8
LB2-20 79 102058 2.1 11.8447 1.0 2.6925 2.0 0.2313 1.7 0.87 1341.3 20.9 1326.4 14.6 1302.4 18.8 1302.4 18.8 103.0
LB2-93 57 134314 1.7 11.7747 1.2 2.6711 1.6 0.2281 1.1 0.68 1324.6 13.3 1320.5 12.0 1313.9 23.0 1313.9 23.0 100.8
LB2-39 28 3376 1.6 11.7317 10.0 2.1956 11.3 0.1868 5.2 0.46 1104.1 52.4 1179.7 78.9 1321.0 195.0 1321.0 195.0 83.6
LB2-51 78 147689 1.6 11.6710 0.9 2.7337 2.6 0.2314 2.4 0.94 1341.8 29.5 1337.7 19.3 1331.0 17.5 1331.0 17.5 100.8
LB2-56 53 13820 1.1 11.6189 2.3 2.8171 4.8 0.2374 4.2 0.88 1373.2 52.3 1360.1 36.2 1339.7 44.9 1339.7 44.9 102.5
LB2-97 50 52029 1.5 11.5331 2.3 2.8377 2.4 0.2374 0.9 0.38 1373.0 11.4 1365.6 18.3 1354.0 43.4 1354.0 43.4 101.4
LB2-27 196 129291 1.5 11.3943 0.3 2.8793 1.2 0.2379 1.2 0.97 1376.0 14.6 1376.5 9.1 1377.3 5.3 1377.3 5.3 99.9
LB2-45 137 140018 1.5 11.3925 0.6 2.9036 1.0 0.2399 0.9 0.85 1386.2 11.1 1382.8 7.9 1377.6 10.7 1377.6 10.7 100.6
LB2-10 50 68058 2.1 11.3867 1.5 2.9841 2.2 0.2464 1.6 0.72 1420.1 20.5 1403.6 17.0 1378.6 29.8 1378.6 29.8 103.0
LB2-73 49 51455 2.1 11.3461 1.4 2.8178 2.4 0.2319 2.0 0.82 1344.3 24.2 1360.3 18.2 1385.4 26.4 1385.4 26.4 97.0
LB2-85 23 33940 2.1 11.3001 4.0 2.9830 4.6 0.2445 2.2 0.48 1409.9 27.9 1403.3 35.0 1393.2 77.4 1393.2 77.4 101.2
LB2-100 36 30706 1.0 11.2407 2.0 3.1400 2.4 0.2560 1.4 0.59 1469.3 19.0 1442.5 18.9 1403.3 37.8 1403.3 37.8 104.7
LB2-65 84 69893 2.0 11.0292 1.0 3.0513 2.3 0.2441 2.1 0.90 1407.8 26.6 1420.6 17.9 1439.6 19.3 1439.6 19.3 97.8
LB2-41 125 76324 2.0 10.8897 0.7 3.1723 2.5 0.2505 2.4 0.96 1441.3 30.9 1450.4 19.2 1463.8 12.6 1463.8 12.6 98.5
LB2-52 6 9990 1.6 10.8741 6.9 3.0546 8.4 0.2409 4.9 0.58 1391.4 61.0 1421.4 64.6 1466.6 130.7 1466.6 130.7 94.9
LB2-83 105 114102 2.2 10.6863 0.6 3.4504 1.8 0.2674 1.7 0.95 1527.7 23.5 1516.0 14.3 1499.6 10.8 1499.6 10.8 101.9
LB2-37 81 90610 2.0 10.5710 0.8 3.4672 1.7 0.2658 1.5 0.87 1519.6 20.1 1519.8 13.4 1520.1 15.6 1520.1 15.6 100.0
LB2-8 21 21906 0.4 9.8976 3.5 4.0297 4.0 0.2893 2.0 0.51 1637.9 29.4 1640.2 32.6 1643.2 64.1 1643.2 64.1 99.7
LB2-95 59 75073 1.1 9.8839 0.9 4.1487 2.4 0.2974 2.3 0.92 1678.4 33.3 1663.9 20.0 1645.8 17.3 1645.8 17.3 102.0
LB2-58 73 124603 0.8 9.8421 1.0 4.0443 1.7 0.2887 1.4 0.81 1635.0 19.6 1643.2 13.6 1653.6 18.0 1653.6 18.0 98.9
LB2-88 191 239577 0.6 9.6865 0.2 4.2443 1.0 0.2982 1.0 0.97 1682.3 14.1 1682.6 8.1 1683.1 4.5 1683.1 4.5 100.0
LB2-25 36 32145 1.5 8.8642 1.0 5.1659 1.6 0.3321 1.3 0.79 1848.6 20.7 1847.0 13.9 1845.2 18.3 1845.2 18.3 100.2
LB2-79 57 97641 1.6 8.8148 1.2 5.3041 1.7 0.3391 1.3 0.74 1882.3 21.0 1869.5 14.8 1855.3 21.1 1855.3 21.1 101.5
LB2-38 63 64624 1.8 8.7988 0.5 5.2895 1.7 0.3375 1.7 0.96 1874.9 27.3 1867.2 14.9 1858.6 8.5 1858.6 8.5 100.9
LB2-50 77 152196 0.9 8.7748 0.6 5.2997 1.8 0.3373 1.6 0.94 1873.6 26.7 1868.8 15.0 1863.5 11.2 1863.5 11.2 100.5
LB2-46 36 45653 2.8 8.7718 1.2 5.3188 1.5 0.3384 1.0 0.65 1878.9 16.2 1871.9 13.2 1864.1 21.2 1864.1 21.2 100.8
LB2-47 86 177425 1.0 8.5553 0.3 5.5157 1.2 0.3422 1.2 0.97 1897.4 19.8 1903.0 10.7 1909.1 5.3 1909.1 5.3 99.4
LB2-53 135 270529 4.4 6.2149 0.6 9.9417 3.0 0.4481 2.9 0.98 2386.9 57.6 2429.4 27.3 2465.2 10.8 2465.2 10.8 96.8
LB2-68 18 43522 0.4 5.4757 1.2 12.9505 2.4 0.5143 2.0 0.86 2675.0 44.8 2676.1 22.4 2676.8 20.0 2676.8 20.0 99.9
LB2-2 68 207530 0.5 5.4492 0.6 13.0691 1.7 0.5165 1.6 0.94 2684.4 34.5 2684.7 15.8 2684.9 9.6 2684.9 9.6 100.0
LB2-70 56 244554 1.2 5.4249 0.4 13.3090 1.2 0.5236 1.1 0.93 2714.6 25.1 2701.8 11.5 2692.2 7.2 2692.2 7.2 100.8
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LB3-1 117 161208 2.7 9.6544 0.5 4.3753 1.0 0.3064 0.8 0.84 1722.7 12.2 1707.7 7.9 1689.2 9.6 1689.2 9.6 102.0
LB3-2 67 82294 1.7 12.6558 2.2 2.1887 2.7 0.2009 1.5 0.57 1180.1 16.6 1177.4 18.7 1172.5 43.4 1172.5 43.4 100.6
LB3-3 69 188798 2.8 9.0749 0.8 4.9317 1.8 0.3246 1.6 0.91 1812.1 25.9 1807.7 15.3 1802.6 14.0 1802.6 14.0 100.5
LB3-4 42 30602 1.0 13.5215 1.8 1.7628 2.4 0.1729 1.6 0.64 1027.9 14.8 1031.9 15.6 1040.3 37.2 1040.3 37.2 98.8
LB3-5 52 97889 1.6 12.4727 1.2 2.2150 2.6 0.2004 2.3 0.88 1177.3 24.3 1185.8 18.0 1201.3 24.4 1201.3 24.4 98.0
LB3-6 62 30351 1.0 18.2601 4.8 0.5393 5.0 0.0714 1.6 0.31 444.7 6.7 438.0 17.8 402.6 106.6 444.7 6.7 110.5
LB3-7 33 102310 0.6 5.1572 0.5 14.3540 1.3 0.5369 1.2 0.93 2770.4 26.5 2773.4 12.0 2775.5 7.5 2775.5 7.5 99.8
LB3-8 37 31188 1.2 11.9271 2.8 2.5136 3.2 0.2174 1.6 0.48 1268.3 17.9 1276.0 23.3 1288.9 54.7 1288.9 54.7 98.4
LB3-9 94 56518 2.1 11.4324 1.4 2.6828 2.7 0.2224 2.3 0.86 1294.8 27.0 1323.7 19.9 1370.9 26.6 1370.9 26.6 94.4
LB3-10 79 58693 1.8 13.7527 1.6 1.7314 2.6 0.1727 2.0 0.78 1026.9 19.0 1020.3 16.5 1005.9 32.2 1005.9 32.2 102.1
LB3-11 58 81887 0.5 13.7877 1.6 1.7125 2.1 0.1712 1.3 0.63 1019.0 12.4 1013.2 13.3 1000.8 32.6 1000.8 32.6 101.8
LB3-12 97 62435 2.0 14.1213 1.5 1.5476 2.1 0.1585 1.5 0.71 948.4 13.3 949.5 13.0 952.1 30.4 952.1 30.4 99.6
LB3-13 140 291516 1.0 11.3364 0.8 2.9173 1.3 0.2399 1.0 0.76 1386.0 12.1 1386.4 9.7 1387.1 16.0 1387.1 16.0 99.9
LB3-14 33 33245 1.3 10.8047 1.8 3.2621 2.7 0.2556 2.1 0.77 1467.4 27.7 1472.1 21.3 1478.7 33.2 1478.7 33.2 99.2
LB3-15 102 97139 2.4 13.7462 1.0 1.6826 1.7 0.1678 1.3 0.78 999.7 12.1 1002.0 10.6 1006.9 20.9 1006.9 20.9 99.3
LB3-16 59 67273 2.1 14.1068 1.3 1.5688 1.8 0.1605 1.1 0.65 959.6 10.2 958.0 10.9 954.2 27.5 954.2 27.5 100.6
LB3-17 48 64497 2.2 13.5603 2.2 1.7819 2.5 0.1753 1.1 0.45 1041.0 10.7 1038.9 16.0 1034.5 44.3 1034.5 44.3 100.6
LB3-18 222 48076 1.0 19.3185 2.6 0.3068 3.0 0.0430 1.4 0.49 271.3 3.9 271.7 7.1 275.0 59.2 271.3 3.9 NA
LB3-19 109 279180 12.7 10.9142 0.9 3.1851 1.3 0.2521 1.0 0.75 1449.4 13.1 1453.6 10.4 1459.6 17.0 1459.6 17.0 99.3
LB3-20 64 124872 1.3 8.7816 0.8 5.1405 3.4 0.3274 3.3 0.97 1825.8 52.1 1842.8 28.7 1862.1 14.4 1862.1 14.4 98.0
LB3-21 57 156597 2.2 8.6478 1.0 5.4406 1.4 0.3412 1.0 0.70 1892.6 16.4 1891.3 12.3 1889.8 18.5 1889.8 18.5 100.1
LB3-23 79 105576 1.4 11.8012 1.3 2.6036 1.8 0.2228 1.3 0.70 1296.9 14.8 1301.6 13.3 1309.5 25.3 1309.5 25.3 99.0
LB3-24 26 18458 1.8 11.5780 2.7 2.7280 3.6 0.2291 2.4 0.67 1329.6 29.0 1336.1 26.7 1346.5 51.5 1346.5 51.5 98.7
LB3-25 110 101458 2.0 13.5667 1.0 1.7349 3.1 0.1707 3.0 0.94 1016.0 27.9 1021.6 20.3 1033.5 21.0 1033.5 21.0 98.3
LB3-26 46 99156 2.6 8.8205 1.2 5.2307 1.5 0.3346 1.0 0.64 1860.7 16.1 1857.6 13.2 1854.1 21.4 1854.1 21.4 100.4
LB3-27 15 22985 0.7 14.0403 9.5 1.5582 9.7 0.1587 2.3 0.24 949.4 20.2 953.7 60.4 963.9 193.9 963.9 193.9 98.5
LB3-28 134 84138 0.5 16.5297 1.6 0.8580 2.2 0.1029 1.5 0.70 631.2 9.2 629.0 10.2 621.4 33.5 631.2 9.2 101.6
LB3-29 118 162730 2.1 11.0834 0.8 3.1027 2.3 0.2494 2.1 0.93 1435.4 27.3 1433.4 17.5 1430.3 16.0 1430.3 16.0 100.4
LB3-30 70 106330 2.4 13.7104 1.6 1.7699 2.1 0.1760 1.5 0.68 1045.1 14.0 1034.5 13.9 1012.2 32.1 1012.2 32.1 103.2
LB3-31 93 17763 2.5 12.6137 0.8 2.1546 2.6 0.1971 2.5 0.96 1159.8 26.9 1166.5 18.3 1179.1 14.8 1179.1 14.8 98.4
LB3-32 46 52770 2.3 12.5354 2.4 2.2214 2.7 0.2020 1.1 0.41 1185.8 12.1 1187.8 18.8 1191.4 48.4 1191.4 48.4 99.5
LB3-33 39 113355 1.6 5.3287 0.5 13.2375 1.3 0.5116 1.1 0.91 2663.4 24.8 2696.7 11.8 2721.8 8.8 2721.8 8.8 97.9
LB3-34 82 234588 2.4 8.7500 0.5 5.3392 1.1 0.3388 0.9 0.86 1881.0 15.1 1875.2 9.2 1868.6 9.7 1868.6 9.7 100.7
LB3-35 61 279714 1.0 8.8069 1.1 5.3310 1.8 0.3405 1.4 0.78 1889.1 22.8 1873.9 15.3 1856.9 20.3 1856.9 20.3 101.7
LB3-37 17 13977 1.6 14.1329 7.7 1.5880 7.9 0.1628 1.9 0.23 972.2 16.8 965.5 49.5 950.4 158.1 950.4 158.1 102.3
LB3-38 101 81038 1.7 12.5555 1.7 2.2176 2.1 0.2019 1.2 0.60 1185.7 13.4 1186.6 14.5 1188.3 32.8 1188.3 32.8 99.8
LB3-39 71 124720 2.5 13.3741 1.1 1.7869 2.2 0.1733 1.9 0.85 1030.4 17.8 1040.7 14.3 1062.4 23.1 1062.4 23.1 97.0
LB3-40 113 59823 1.4 19.1160 3.9 0.4948 4.3 0.0686 1.7 0.39 427.7 6.9 408.2 14.3 299.1 89.6 427.7 6.9 143.0
LB3-41 78 155876 1.1 8.9468 0.6 5.0253 1.5 0.3261 1.4 0.93 1819.4 21.8 1823.6 12.6 1828.4 10.2 1828.4 10.2 99.5
LB3-42 58 108715 2.6 8.6358 0.7 5.4883 1.1 0.3437 0.8 0.74 1904.7 13.0 1898.8 9.1 1892.3 12.7 1892.3 12.7 100.7
LB3-43 131 37173 0.9 17.7971 4.1 0.5817 4.2 0.0751 0.8 0.19 466.7 3.6 465.6 15.7 459.8 91.3 466.7 3.6 101.5
LB3-44 19 18346 0.5 12.8237 8.9 1.9388 9.5 0.1803 3.2 0.33 1068.7 31.1 1094.6 63.6 1146.4 177.8 1146.4 177.8 93.2
LB3-45 73 123167 1.3 9.9126 1.1 4.1565 1.7 0.2988 1.3 0.75 1685.5 18.9 1665.5 13.9 1640.4 20.7 1640.4 20.7 102.7
LB3-46 99 79886 1.2 13.0087 1.1 1.9700 4.5 0.1859 4.4 0.97 1098.9 44.5 1105.3 30.5 1117.9 21.7 1117.9 21.7 98.3
LB3-47 152 235367 1.1 13.5670 1.4 1.7534 2.9 0.1725 2.5 0.87 1026.0 23.7 1028.4 18.5 1033.5 28.4 1033.5 28.4 99.3
LB3-48 54 51844 1.2 9.2481 1.0 4.6846 1.6 0.3142 1.2 0.75 1761.4 18.1 1764.5 13.1 1768.1 19.1 1768.1 19.1 99.6
LB3-49 192 287644 1.3 12.5243 0.4 2.2849 0.7 0.2075 0.6 0.81 1215.7 6.6 1207.6 5.2 1193.2 8.4 1193.2 8.4 101.9
LB3-50 72 48156 1.2 14.2445 1.8 1.5633 2.2 0.1615 1.3 0.57 965.1 11.4 955.8 13.9 934.3 37.8 934.3 37.8 103.3
LB3-60 204 18669 2.0 20.1338 6.9 0.1649 7.1 0.0241 1.7 0.24 153.4 2.6 155.0 10.3 179.4 161.8 153.4 2.6 NA
LB3-82 75 22287 0.7 17.9992 3.3 0.5283 4.0 0.0690 2.2 0.55 429.9 9.1 430.7 14.0 434.7 74.4 429.9 9.1 98.9
LB3-106 54 12195 0.9 17.4111 7.1 0.5888 7.5 0.0744 2.4 0.32 462.3 10.8 470.1 28.2 508.3 156.1 462.3 10.8 91.0
LB3-98 121 50478 2.1 17.4659 4.4 0.5875 5.4 0.0744 3.1 0.58 462.7 14.0 469.3 20.4 501.4 97.6 462.7 14.0 92.3
LB3-85 368 159427 1.7 17.7661 1.2 0.5913 1.8 0.0762 1.4 0.77 473.3 6.4 471.7 6.9 463.7 25.6 473.3 6.4 102.1
LB3-65 258 7802 1.2 17.0995 3.0 0.6558 3.7 0.0813 2.1 0.56 504.0 10.0 512.0 14.7 547.8 66.0 504.0 10.0 92.0
LB3-76 46 20910 2.1 13.9695 3.1 1.5350 4.4 0.1555 3.1 0.71 931.9 27.1 944.5 27.1 974.1 63.5 974.1 63.5 95.7
LB3-74 166 282278 3.7 13.6912 0.5 1.7280 1.5 0.1716 1.4 0.93 1020.8 13.2 1019.0 9.6 1015.0 10.9 1015.0 10.9 100.6
LB3-89 73 50357 2.2 13.6270 1.4 1.7567 1.6 0.1736 0.8 0.49 1032.0 7.2 1029.6 10.0 1024.5 27.4 1024.5 27.4 100.7
LB3-55 240 184954 8.1 13.6137 0.5 1.7625 1.2 0.1740 1.1 0.90 1034.2 10.1 1031.7 7.6 1026.5 10.4 1026.5 10.4 100.7
LB3-63 61 47424 2.3 13.6001 1.6 1.7766 2.1 0.1752 1.4 0.67 1040.9 13.9 1036.9 14.0 1028.5 32.1 1028.5 32.1 101.2
LB3-66 77 83335 2.7 13.5653 1.2 1.8090 1.8 0.1780 1.3 0.74 1055.9 12.7 1048.7 11.5 1033.7 23.6 1033.7 23.6 102.1
LB3-54 64 37157 2.4 13.5509 1.1 1.7517 1.9 0.1722 1.5 0.80 1024.0 14.1 1027.8 12.0 1035.9 22.3 1035.9 22.3 98.9
LB3-98 119 35230 1.6 13.5338 1.7 1.7971 2.3 0.1764 1.6 0.69 1047.2 15.5 1044.4 15.3 1038.4 34.3 1038.4 34.3 100.8
LB3-77 42 55278 2.1 13.5292 2.3 1.7274 2.9 0.1695 1.7 0.59 1009.3 16.0 1018.8 18.5 1039.1 46.8 1039.1 46.8 97.1
LB3-61 150 110115 1.4 13.4887 0.9 1.8040 2.0 0.1765 1.8 0.90 1047.8 17.8 1046.9 13.4 1045.2 18.0 1045.2 18.0 100.2
LB3-70 110 72633 2.4 13.4869 1.5 1.8281 2.0 0.1788 1.3 0.66 1060.5 12.7 1055.6 13.0 1045.5 30.0 1045.5 30.0 101.4
LB3-88 52 37910 1.7 13.4282 3.1 1.8376 3.6 0.1790 1.9 0.52 1061.3 18.4 1059.0 23.7 1054.3 62.1 1054.3 62.1 100.7
LB3-97 142 155867 1.4 13.3883 1.1 1.8463 1.8 0.1793 1.5 0.79 1063.0 14.2 1062.1 12.1 1060.3 22.5 1060.3 22.5 100.3
LB3-62 248 160953 2.7 13.3421 0.5 1.8793 1.7 0.1819 1.6 0.95 1077.1 16.2 1073.8 11.4 1067.2 10.5 1067.2 10.5 100.9
LB3-68 92 72153 2.7 13.2026 0.8 1.9007 2.0 0.1820 1.8 0.92 1077.9 17.8 1081.3 13.0 1088.3 15.5 1088.3 15.5 99.0
LB3-64 87 144640 1.1 12.8715 1.0 2.0553 1.6 0.1919 1.3 0.80 1131.5 13.0 1134.1 10.7 1139.0 18.9 1139.0 18.9 99.3
LB3-73 60 270704 2.9 12.7580 1.5 2.0994 1.9 0.1943 1.2 0.62 1144.4 12.3 1148.6 13.0 1156.6 29.6 1156.6 29.6 98.9
LB3-91 353 212764 4.2 12.6669 0.3 2.1864 1.3 0.2009 1.3 0.97 1179.9 13.7 1176.7 9.1 1170.8 6.6 1170.8 6.6 100.8
LB3-94 149 216676 4.5 12.6502 0.9 2.2248 2.2 0.2041 2.1 0.92 1197.4 22.4 1188.9 15.6 1173.4 17.0 1173.4 17.0 102.0
LB3-100 166 162828 1.9 12.6336 0.7 2.1718 1.6 0.1990 1.5 0.89 1169.9 15.7 1172.1 11.5 1176.0 14.8 1176.0 14.8 99.5
LB3-78 72 49302 0.9 12.5999 1.0 2.2376 1.6 0.2045 1.2 0.77 1199.3 13.5 1192.9 11.3 1181.3 20.2 1181.3 20.2 101.5
LB3-58 16 12444 1.6 12.4677 9.7 2.1519 10.5 0.1946 4.0 0.38 1146.1 42.0 1165.6 72.9 1202.1 191.8 1202.1 191.8 95.3
LB3-92 138 85385 2.3 12.2465 1.2 2.3812 2.3 0.2115 2.0 0.86 1236.8 22.1 1237.0 16.4 1237.3 23.0 1237.3 23.0 100.0
LB3-57 141 144248 2.5 12.0579 0.5 2.4741 1.4 0.2164 1.3 0.92 1262.6 14.5 1264.5 9.9 1267.7 10.6 1267.7 10.6 99.6
LB3-102 67 1133 1.4 11.9266 11.6 2.0884 11.7 0.1806 1.9 0.16 1070.5 18.9 1145.0 80.6 1289.0 225.5 1289.0 225.5 83.0
LB3-95 247 221491 1.1 11.5210 0.3 2.7908 1.6 0.2332 1.6 0.98 1351.2 19.1 1353.1 11.9 1356.0 5.7 1356.0 5.7 99.6
LB3-72 29 24292 1.3 11.2815 3.4 2.8300 3.9 0.2316 2.0 0.51 1342.6 24.0 1363.5 29.3 1396.4 64.4 1396.4 64.4 96.2
LB3-104 143 261688 1.2 11.1200 0.8 3.1237 1.5 0.2519 1.3 0.84 1448.4 16.6 1438.5 11.7 1424.0 15.7 1424.0 15.7 101.7
LB3-93 33 38963 1.7 10.6814 2.8 3.4506 3.8 0.2673 2.5 0.66 1527.2 34.0 1516.0 29.7 1500.5 53.4 1500.5 53.4 101.8
LB3-59 92 139974 2.5 10.6262 0.3 3.4148 2.1 0.2632 2.1 0.99 1506.1 28.6 1507.8 16.9 1510.3 5.8 1510.3 5.8 99.7
LB3-101 15 18573 0.5 9.9796 4.1 3.9690 4.8 0.2873 2.5 0.51 1627.9 35.3 1627.9 38.8 1627.9 76.2 1627.9 76.2 100.0
LB3-86 39 43683 1.1 9.9528 1.5 4.0082 2.2 0.2893 1.6 0.71 1638.2 22.4 1635.9 17.8 1632.9 28.6 1632.9 28.6 100.3
LB3-51 65 174255 1.2 9.5171 0.8 4.4032 1.5 0.3039 1.2 0.83 1710.8 18.0 1712.9 12.0 1715.6 15.0 1715.6 15.0 99.7
LB3-90 492 207842 1.1 9.4760 0.2 4.0865 1.4 0.2808 1.4 0.99 1595.6 19.5 1651.6 11.3 1723.6 3.2 1723.6 3.2 92.6
LB3-87 275 508275 2.4 9.4640 0.3 4.4077 1.1 0.3025 1.1 0.96 1703.9 16.5 1713.8 9.4 1725.9 5.5 1725.9 5.5 98.7
LB3-53 74 92545 1.7 9.2271 1.0 4.7264 1.5 0.3163 1.1 0.73 1771.6 17.0 1771.9 12.7 1772.3 18.9 1772.3 18.9 100.0
LB3-103 80 210073 0.8 8.8880 0.8 5.0983 1.5 0.3286 1.2 0.83 1831.8 19.7 1835.8 12.7 1840.4 15.1 1840.4 15.1 99.5
LB3-107 152 207648 4.8 8.6967 0.3 5.4443 1.4 0.3434 1.4 0.97 1903.0 22.8 1891.9 12.3 1879.7 6.3 1879.7 6.3 101.2
LB3-80 61 99870 1.0 8.1895 0.7 5.9517 1.0 0.3535 0.8 0.74 1951.3 12.9 1968.8 9.1 1987.2 12.6 1987.2 12.6 98.2
LB3-83 64 222717 1.5 5.8123 0.4 11.8249 1.5 0.4985 1.4 0.96 2607.2 30.3 2590.6 13.7 2577.7 6.5 2577.7 6.5 101.1
LB3-84 61 183489 2.0 5.1318 0.3 14.4583 1.7 0.5381 1.7 0.98 2775.6 38.4 2780.3 16.4 2783.6 5.0 2783.6 5.0 99.7
LB3-67 57 165094 2.0 5.0218 0.4 15.0150 1.6 0.5469 1.5 0.97 2812.1 34.6 2816.2 14.9 2819.1 6.2 2819.1 6.2 99.8
LB3-56 52 17960 1.5 4.9774 0.3 15.4920 2.6 0.5593 2.6 0.99 2863.6 59.6 2846.0 24.8 2833.6 5.6 2833.6 5.6 101.1
LB3-52 27 79395 1.0 4.8805 1.1 15.9028 2.6 0.5629 2.4 0.92 2878.6 56.2 2871.0 25.2 2865.6 17.2 2865.6 17.2 100.5
LB3-96 82 134547 0.9 4.7663 0.5 16.2974 1.5 0.5634 1.4 0.93 2880.6 31.8 2894.4 14.1 2904.0 8.8 2904.0 8.8 99.2
LB3-75 18 30394 0.9 4.1483 5.2 17.2722 5.8 0.5197 2.4 0.42 2697.7 53.6 2950.1 55.6 3127.0 83.6 3127.0 83.6 86.3



Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LB4-35 45 6087 0.7 28.2844 56.9 0.0971 57.4 0.0199 7.8 0.14 127.1 9.8 94.1 51.6 -680.6 ##### 127.1 9.8 NA
LB4-85 521 86717 1.5 20.2018 3.1 0.1690 3.6 0.0248 1.9 0.53 157.7 3.0 158.6 5.3 171.6 72.0 157.7 3.0 NA
LB4-57 184 16703 1.1 19.6990 6.1 0.2190 7.2 0.0313 3.8 0.52 198.6 7.4 201.1 13.2 230.1 142.1 198.6 7.4 NA
LB4-66 99 12000 1.6 20.2966 6.6 0.2148 6.8 0.0316 1.8 0.26 200.7 3.5 197.6 12.3 160.7 154.2 200.7 3.5 NA
LB4-97 141 26239 1.3 19.3088 3.7 0.2842 4.7 0.0398 2.9 0.62 251.6 7.2 254.0 10.6 276.1 84.6 251.6 7.2 NA
LB4-14 188 6695 1.4 15.2802 13.8 0.5362 16.7 0.0594 9.5 0.57 372.1 34.4 435.9 59.3 788.6 290.0 372.1 34.4 NA
LB4-22 41 12049 1.3 20.2258 17.0 0.4058 17.7 0.0595 4.9 0.28 372.8 17.6 345.9 52.0 168.8 400.3 372.8 17.6 NA
LB4-49 113 26401 1.2 18.2975 5.0 0.4971 5.3 0.0660 1.7 0.32 411.8 6.6 409.7 17.7 398.0 111.8 411.8 6.6 103.5
LB4-76 129 50505 0.6 18.4336 4.1 0.4962 4.4 0.0663 1.7 0.38 414.1 6.7 409.1 14.9 381.4 92.1 414.1 6.7 108.6
LB4-39 159 43616 1.3 17.9143 3.0 0.5206 4.2 0.0676 3.0 0.70 421.9 12.1 425.6 14.7 445.3 66.9 421.9 12.1 94.8
LB4-71 107 53973 1.3 17.8165 6.3 0.5242 6.5 0.0677 1.8 0.28 422.5 7.5 427.9 22.8 457.5 139.0 422.5 7.5 92.4
LB4-69 154 51838 2.1 18.0787 3.6 0.5169 5.0 0.0678 3.5 0.70 422.7 14.1 423.1 17.2 424.9 79.6 422.7 14.1 99.5
LB4-62 160 90960 1.5 17.5370 2.3 0.5347 5.2 0.0680 4.7 0.90 424.2 19.3 434.9 18.5 492.4 49.8 424.2 19.3 86.1
LB4-87 75 25602 0.8 17.6255 4.8 0.5604 5.4 0.0716 2.6 0.49 446.0 11.4 451.8 19.8 481.3 105.1 446.0 11.4 92.7
LB4-24 194 32234 2.0 17.5908 1.7 0.5826 2.6 0.0743 2.0 0.76 462.2 8.8 466.2 9.8 485.6 37.7 462.2 8.8 95.2
LB4-46 93 24907 1.2 17.9986 3.7 0.5718 4.9 0.0746 3.3 0.66 464.0 14.6 459.2 18.2 434.8 81.9 464.0 14.6 106.7
LB4-68 97 35101 1.5 17.5449 4.2 0.5990 5.0 0.0762 2.7 0.55 473.6 12.5 476.6 19.0 491.4 92.0 473.6 12.5 96.4
LB4-45 47 23096 1.3 18.2442 13.6 0.5766 13.9 0.0763 2.9 0.21 474.0 13.1 462.3 51.5 404.5 305.1 474.0 13.1 117.2
LB4-9 174 122567 1.0 16.7050 2.9 0.7711 3.3 0.0934 1.7 0.51 575.7 9.4 580.4 14.7 598.6 61.9 575.7 9.4 96.2
LB4-6 97 18250 1.2 16.4656 3.7 0.8028 4.3 0.0959 2.1 0.48 590.2 11.6 598.4 19.3 629.8 80.7 590.2 11.6 93.7
LB4-19 118 48870 0.7 16.5387 3.7 0.8270 3.9 0.0992 1.4 0.36 609.7 8.2 612.0 18.1 620.2 79.5 609.7 8.2 98.3
LB4-95 250 143757 3.8 16.1199 0.7 0.9501 1.2 0.1111 1.0 0.81 679.0 6.4 678.1 6.0 675.3 15.4 679.0 6.4 100.5
LB4-100 114 149043 2.2 14.1484 1.5 1.4830 2.4 0.1522 1.8 0.76 913.1 15.5 923.4 14.5 948.2 31.7 948.2 31.7 96.3
LB4-79 44 40202 0.9 14.0984 3.7 1.5340 4.0 0.1568 1.4 0.34 939.2 11.9 944.1 24.5 955.4 76.7 955.4 76.7 98.3
LB4-53 209 174487 1.1 14.0581 0.5 1.5383 1.3 0.1568 1.2 0.92 939.2 10.8 945.8 8.3 961.3 10.7 961.3 10.7 97.7
LB4-33 233 208353 3.2 14.0396 0.8 1.4866 2.5 0.1514 2.4 0.94 908.7 20.3 924.9 15.4 964.0 17.1 964.0 17.1 94.3
LB4-104 124 78431 2.7 13.9806 1.2 1.6249 1.5 0.1648 0.9 0.62 983.2 8.7 979.9 9.6 972.5 24.2 972.5 24.2 101.1
LB4-94 67 45692 1.7 13.8562 2.3 1.6739 2.9 0.1682 1.7 0.59 1002.3 15.7 998.7 18.2 990.7 46.9 990.7 46.9 101.2
LB4-4 17 17009 0.4 13.8413 6.9 1.7280 7.1 0.1735 1.9 0.27 1031.2 18.0 1019.0 45.8 992.9 139.7 992.9 139.7 103.9
LB4-2 84 68559 2.4 13.8377 2.3 1.6940 3.4 0.1700 2.6 0.75 1012.2 24.1 1006.3 22.0 993.5 46.6 993.5 46.6 101.9
LB4-50 112 105621 1.1 13.8240 1.1 1.6526 1.8 0.1657 1.4 0.79 988.3 13.1 990.5 11.5 995.5 22.6 995.5 22.6 99.3
LB4-12 47 32062 2.0 13.7292 6.9 1.6336 7.1 0.1627 1.9 0.26 971.5 16.8 983.2 45.0 1009.4 140.0 1009.4 140.0 96.2
LB4-52 34 16655 1.7 13.7229 3.1 1.7134 3.9 0.1705 2.4 0.62 1015.0 22.4 1013.6 24.8 1010.3 61.9 1010.3 61.9 100.5
LB4-99 29 27176 1.9 13.7036 4.3 1.7313 4.9 0.1721 2.3 0.47 1023.5 21.8 1020.2 31.6 1013.2 87.9 1013.2 87.9 101.0
LB4-5 35 18912 1.0 13.6996 5.1 1.7311 5.4 0.1720 1.8 0.34 1023.1 17.1 1020.2 34.7 1013.8 102.9 1013.8 102.9 100.9
LB4-43 71 78365 1.5 13.6308 2.1 1.7789 2.5 0.1759 1.4 0.55 1044.3 13.4 1037.8 16.3 1024.0 42.3 1024.0 42.3 102.0
LB4-64 140 122626 1.5 13.6296 1.3 1.7251 2.4 0.1705 2.1 0.86 1015.0 19.7 1017.9 15.7 1024.2 25.4 1024.2 25.4 99.1
LB4-44 18 9847 0.6 13.6254 8.3 1.7773 8.6 0.1756 2.3 0.26 1043.1 21.8 1037.2 56.1 1024.8 168.6 1024.8 168.6 101.8
LB4-63 67 58525 2.0 13.6112 1.4 1.6945 2.3 0.1673 1.8 0.78 997.1 16.3 1006.5 14.4 1026.9 28.5 1026.9 28.5 97.1
LB4-29 161 296627 1.2 13.5588 1.2 1.7893 2.2 0.1760 1.9 0.86 1044.8 18.6 1041.6 14.7 1034.7 23.4 1034.7 23.4 101.0
LB4-86 92 65741 1.7 13.5529 1.9 1.7605 2.7 0.1730 1.9 0.71 1028.9 18.2 1031.0 17.4 1035.6 38.3 1035.6 38.3 99.4
LB4-15 125 128664 0.8 13.5322 1.1 1.7537 2.8 0.1721 2.5 0.92 1023.8 24.0 1028.5 17.8 1038.7 22.2 1038.7 22.2 98.6
LB4-80 38 34011 1.9 13.5284 2.5 1.8363 3.9 0.1802 2.9 0.76 1067.9 29.0 1058.5 25.5 1039.2 50.9 1039.2 50.9 102.8
LB4-90 85 62348 2.5 13.5116 1.7 1.7938 2.5 0.1758 1.8 0.72 1043.9 17.0 1043.2 16.0 1041.7 34.6 1041.7 34.6 100.2
LB4-65 100 112558 2.3 13.4716 1.5 1.8336 5.9 0.1792 5.7 0.97 1062.4 55.5 1057.6 38.5 1047.8 29.4 1047.8 29.4 101.4
LB4-1 24 13832 1.1 13.4441 4.3 1.8099 5.1 0.1765 2.8 0.54 1047.7 26.7 1049.0 33.2 1051.9 86.0 1051.9 86.0 99.6
LB4-10 23 13066 1.5 13.3727 3.9 1.8688 4.4 0.1813 2.1 0.48 1073.8 21.2 1070.1 29.4 1062.6 78.4 1062.6 78.4 101.1
LB4-28 119 152394 1.9 13.3520 2.0 1.7985 3.0 0.1742 2.3 0.76 1035.0 22.1 1044.9 19.7 1065.7 39.4 1065.7 39.4 97.1
LB4-54 62 39787 1.1 13.3513 1.3 1.8247 2.1 0.1767 1.7 0.81 1048.9 16.7 1054.4 14.1 1065.8 25.5 1065.8 25.5 98.4
LB4-18 117 99429 1.8 13.3288 0.7 1.8621 1.6 0.1800 1.4 0.89 1067.0 13.6 1067.7 10.3 1069.2 14.5 1069.2 14.5 99.8
LB4-91 40 39563 1.5 13.3123 3.0 1.8504 3.4 0.1787 1.7 0.49 1059.7 16.7 1063.6 22.7 1071.7 60.3 1071.7 60.3 98.9
LB4-51 59 7338 1.3 13.2646 2.8 1.7724 3.7 0.1705 2.4 0.64 1014.9 22.3 1035.4 24.1 1078.9 57.1 1078.9 57.1 94.1
LB4-103 53 50593 1.8 13.2604 2.4 1.8957 3.2 0.1823 2.1 0.65 1079.6 20.7 1079.6 21.3 1079.5 48.7 1079.5 48.7 100.0
LB4-25 266 51046 1.9 13.2418 0.6 1.6010 2.1 0.1538 2.0 0.95 922.0 17.2 970.6 13.1 1082.3 12.9 1082.3 12.9 85.2
LB4-20 32 64359 1.0 13.1850 2.0 1.8606 2.4 0.1779 1.3 0.54 1055.6 12.7 1067.2 16.0 1090.9 41.0 1090.9 41.0 96.8
LB4-13 160 39948 2.5 13.1789 1.0 1.5247 1.8 0.1457 1.6 0.85 877.0 12.9 940.4 11.3 1091.9 19.1 1091.9 19.1 80.3
LB4-58 189 211126 2.0 12.9867 0.6 2.0272 1.9 0.1909 1.8 0.95 1126.5 18.6 1124.7 12.9 1121.3 12.3 1121.3 12.3 100.5
LB4-61 65 55662 2.5 12.9694 1.6 2.0249 2.8 0.1905 2.3 0.82 1123.9 23.8 1123.9 19.1 1123.9 32.0 1123.9 32.0 100.0
LB4-47 41 86593 1.6 12.9560 3.0 2.0800 4.4 0.1955 3.1 0.71 1150.8 32.8 1142.2 29.8 1126.0 60.7 1126.0 60.7 102.2
LB4-88 41 27903 1.7 12.9321 3.9 2.1209 4.3 0.1989 1.7 0.39 1169.5 18.0 1155.6 29.5 1129.6 78.4 1129.6 78.4 103.5
LB4-11 56 38294 0.8 12.8818 2.6 2.0950 5.2 0.1957 4.4 0.86 1152.4 46.9 1147.2 35.5 1137.4 52.4 1137.4 52.4 101.3
LB4-101 98 90585 3.5 12.8537 1.1 2.0625 2.0 0.1923 1.6 0.83 1133.7 17.0 1136.4 13.5 1141.8 22.2 1141.8 22.2 99.3
LB4-102 108 60169 1.7 12.8162 1.1 2.0787 1.7 0.1932 1.3 0.76 1138.8 13.7 1141.8 11.8 1147.5 22.1 1147.5 22.1 99.2
LB4-42 67 51986 1.9 12.7383 1.4 2.1047 1.9 0.1944 1.3 0.66 1145.4 13.2 1150.3 13.1 1159.6 28.1 1159.6 28.1 98.8
LB4-47 21 14780 0.7 12.6834 5.8 2.0363 7.5 0.1873 4.7 0.63 1106.8 48.3 1127.7 51.3 1168.2 115.9 1168.2 115.9 94.7
LB4-30 62 67164 1.9 12.6763 1.4 2.2484 2.0 0.2067 1.4 0.71 1211.3 15.7 1196.3 14.2 1169.3 28.3 1169.3 28.3 103.6
LB4-72 280 548300 5.4 12.6651 0.3 2.1939 2.6 0.2015 2.6 0.99 1183.5 27.8 1179.1 18.0 1171.1 5.4 1171.1 5.4 101.1
LB4-32 21 17467 1.8 12.6480 3.8 2.1070 4.7 0.1933 2.7 0.57 1139.1 28.1 1151.1 32.3 1173.8 76.1 1173.8 76.1 97.0
LB4-105 70 36046 2.0 12.6157 1.0 2.2143 1.9 0.2026 1.6 0.84 1189.3 17.7 1185.6 13.5 1178.8 20.6 1178.8 20.6 100.9
LB4-16 268 216229 6.9 12.4786 0.5 2.2943 2.0 0.2076 2.0 0.97 1216.2 21.7 1210.5 14.2 1200.4 9.6 1200.4 9.6 101.3
LB4-82 48 49165 1.0 12.4762 2.5 2.2844 3.9 0.2067 3.0 0.76 1211.3 33.3 1207.5 27.9 1200.8 50.3 1200.8 50.3 100.9
LB4-60 245 313325 0.9 12.3857 0.6 2.2958 1.4 0.2062 1.2 0.90 1208.7 13.4 1211.0 9.6 1215.1 11.7 1215.1 11.7 99.5
LB4-78 18 26845 2.5 12.3111 4.0 2.1643 5.0 0.1932 2.9 0.58 1138.9 30.2 1169.6 34.4 1226.9 79.0 1226.9 79.0 92.8
LB4-31 47 266935 1.0 12.0268 1.7 2.4193 2.2 0.2110 1.4 0.63 1234.3 15.6 1248.3 15.9 1272.7 33.7 1272.7 33.7 97.0
LB4-40 355 279616 0.7 11.6395 0.4 2.6033 1.7 0.2198 1.7 0.98 1280.6 19.8 1301.6 12.8 1336.2 7.0 1336.2 7.0 95.8
LB4-93 101 34402 1.5 11.2354 0.6 2.8916 1.7 0.2356 1.6 0.94 1363.9 19.6 1379.7 12.8 1404.2 10.7 1404.2 10.7 97.1
LB4-74 42 65633 0.7 10.9571 1.0 3.1868 1.9 0.2532 1.6 0.84 1455.2 21.3 1454.0 15.0 1452.1 19.8 1452.1 19.8 100.2
LB4-75 91 114408 0.7 10.8841 0.8 3.2126 1.6 0.2536 1.4 0.86 1457.0 18.0 1460.2 12.4 1464.8 15.5 1464.8 15.5 99.5
LB4-36 149 172623 1.6 10.8816 0.5 3.1853 2.3 0.2514 2.2 0.98 1445.6 28.7 1453.6 17.5 1465.3 8.8 1465.3 8.8 98.7
LB4-81 28 44733 1.1 10.8314 2.1 3.1080 3.7 0.2442 3.1 0.82 1408.3 39.0 1434.7 28.7 1474.0 40.1 1474.0 40.1 95.5
LB4-37 114 160109 1.1 10.7464 0.6 3.2163 1.5 0.2507 1.3 0.91 1442.0 17.3 1461.1 11.4 1489.0 11.4 1489.0 11.4 96.8
LB4-70 68 57091 1.5 10.6900 1.0 3.3181 2.9 0.2573 2.7 0.94 1475.8 35.6 1485.3 22.4 1498.9 18.8 1498.9 18.8 98.5
LB4-89 185 237420 2.7 10.6543 0.7 3.3529 1.5 0.2591 1.3 0.89 1485.2 17.5 1493.5 11.7 1505.3 13.1 1505.3 13.1 98.7
LB4-96 96 49623 1.5 10.6419 0.9 3.3819 1.9 0.2610 1.6 0.88 1495.1 21.8 1500.2 14.6 1507.5 16.7 1507.5 16.7 99.2
LB4-26 65 93048 1.4 10.2868 1.1 3.6996 2.2 0.2760 1.9 0.86 1571.3 26.3 1571.3 17.6 1571.3 21.2 1571.3 21.2 100.0
LB4-56 50 82761 1.5 10.2716 1.0 3.6940 2.7 0.2752 2.6 0.94 1567.1 35.7 1570.1 21.9 1574.1 18.1 1574.1 18.1 99.6
LB4-84 114 142166 1.0 10.0985 0.4 3.7848 1.6 0.2772 1.5 0.96 1577.2 21.2 1589.5 12.7 1605.8 8.3 1605.8 8.3 98.2
LB4-98 73 121857 1.1 9.9937 1.7 4.0224 2.8 0.2915 2.3 0.80 1649.2 33.0 1638.7 23.0 1625.2 31.4 1625.2 31.4 101.5
LB4-21 47 163709 1.0 9.8507 0.9 4.1354 1.5 0.2954 1.3 0.83 1668.7 18.9 1661.3 12.6 1652.0 15.9 1652.0 15.9 101.0
LB4-59 192 428244 0.7 9.8403 0.4 4.1226 0.9 0.2942 0.8 0.89 1662.6 11.9 1658.8 7.5 1654.0 7.7 1654.0 7.7 100.5
LB4-92 45 93651 1.3 8.9204 0.7 5.0756 1.3 0.3284 1.1 0.85 1830.5 18.2 1832.0 11.4 1833.8 13.0 1833.8 13.0 99.8
LB4-34 38 178153 1.4 7.0020 3.3 7.5976 5.5 0.3858 4.4 0.80 2103.5 79.8 2184.6 49.8 2261.6 57.3 2261.6 57.3 93.0
LB4-23 63 146050 1.3 5.9845 0.5 10.9585 2.4 0.4756 2.3 0.98 2508.2 48.1 2519.6 22.0 2528.8 7.8 2528.8 7.8 99.2
LB4-67 55 123025 1.1 5.4570 0.5 13.3312 1.7 0.5276 1.6 0.95 2731.4 36.1 2703.4 16.1 2682.5 8.8 2682.5 8.8 101.8
LB4-3 43 470187 1.7 5.4236 0.3 13.0901 1.4 0.5149 1.4 0.98 2677.5 30.2 2686.2 13.2 2692.7 4.3 2692.7 4.3 99.4
LB4-41 120 748463 3.8 5.3621 0.4 12.5651 3.0 0.4887 3.0 0.99 2564.9 63.1 2647.6 28.3 2711.5 6.8 2711.5 6.8 94.6
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LL2-65 180 25482 0.7 20.0362 4.2 0.1812 4.4 0.0263 1.4 0.33 167.6 2.4 169.1 6.8 190.8 96.6 167.6 2.4 NA
LL2-72 77 15455 1.0 21.5013 16.0 0.2241 16.2 0.0349 2.4 0.15 221.4 5.1 205.3 30.1 24.1 386.0 221.4 5.1 NA
LL2-16 161 42541 0.9 19.8621 3.7 0.2819 4.5 0.0406 2.5 0.56 256.6 6.3 252.1 10.0 211.0 85.6 256.6 6.3 NA
LL2-45 169 78399 0.9 18.6903 2.5 0.4019 2.7 0.0545 0.9 0.36 341.9 3.1 343.0 7.7 350.2 56.1 341.9 3.1 NA
LL2-58 46 27876 1.8 17.3216 5.7 0.5214 6.1 0.0655 2.1 0.34 409.0 8.3 426.1 21.3 519.6 126.0 409.0 8.3 78.7
LL2-32 102 24005 1.9 18.6181 4.7 0.5026 5.0 0.0679 1.6 0.31 423.3 6.4 413.5 16.9 358.9 106.5 423.3 6.4 117.9
LL2-68 169 76337 1.8 18.4249 1.3 0.5086 2.0 0.0680 1.5 0.75 423.9 6.1 417.5 6.7 382.4 29.1 423.9 6.1 110.8
LL2-30 184 140628 1.1 18.1821 1.5 0.5240 2.2 0.0691 1.6 0.71 430.7 6.5 427.8 7.6 412.2 34.4 430.7 6.5 104.5
LL2-13 76 34554 1.4 18.6774 4.5 0.5110 5.5 0.0692 3.1 0.57 431.4 13.1 419.1 18.8 351.8 101.2 431.4 13.1 122.6
LL2-104 246 98863 0.9 17.9128 1.9 0.5400 2.5 0.0702 1.6 0.66 437.1 7.0 438.4 8.9 445.4 42.1 437.1 7.0 98.1
LL2-41 22 5545 0.9 18.9171 9.5 0.5124 10.1 0.0703 3.5 0.34 437.9 14.8 420.0 34.9 322.9 216.5 437.9 14.8 135.6
LL2-6 195 188039 2.0 18.1252 2.8 0.5426 4.5 0.0713 3.6 0.79 444.2 15.3 440.2 16.1 419.2 61.6 444.2 15.3 106.0
LL2-93 155 45983 1.0 17.7327 3.3 0.5580 3.4 0.0718 0.8 0.24 446.8 3.5 450.2 12.4 467.8 73.3 446.8 3.5 95.5
LL2-99 61 18832 1.9 17.6248 6.1 0.5616 6.2 0.0718 1.1 0.17 447.0 4.7 452.6 22.7 481.4 135.5 447.0 4.7 92.9
LL2-27 85 25344 1.1 18.3495 6.2 0.5421 6.4 0.0721 1.8 0.28 449.0 7.8 439.8 23.0 391.6 138.9 449.0 7.8 114.7
LL2-98 377 168926 1.8 17.2707 0.9 0.6789 1.3 0.0850 0.9 0.71 526.1 4.7 526.1 5.3 526.1 19.9 526.1 4.7 100.0
LL2-77 102 37179 0.9 16.6181 3.1 0.8528 3.4 0.1028 1.5 0.44 630.7 9.1 626.2 16.0 609.9 66.5 630.7 9.1 103.4
LL2-8 29 37512 1.6 14.3241 5.4 1.5420 6.3 0.1602 3.3 0.51 957.8 29.0 947.3 39.1 922.9 112.0 922.9 112.0 103.8
LL2-28 123 38155 1.5 14.0118 1.0 1.5264 1.5 0.1551 1.1 0.74 929.6 9.8 941.0 9.3 968.0 20.6 968.0 20.6 96.0
LL2-37 70 90251 2.2 13.9605 1.7 1.6401 2.8 0.1661 2.2 0.79 990.4 20.4 985.8 17.8 975.5 35.4 975.5 35.4 101.5
LL2-76 23 17623 1.3 13.8882 7.4 1.6104 7.6 0.1622 1.6 0.21 969.0 14.6 974.3 47.7 986.0 151.4 986.0 151.4 98.3
LL2-36 25 30228 1.6 13.8859 3.1 1.6859 4.2 0.1698 2.8 0.67 1010.9 26.1 1003.2 26.5 986.4 63.0 986.4 63.0 102.5
LL2-52 26 45480 1.3 13.8262 3.9 1.5769 4.3 0.1581 1.8 0.41 946.3 15.5 961.1 26.8 995.1 79.9 995.1 79.9 95.1
LL2-53 312 260553 4.3 13.7337 0.3 1.6663 1.4 0.1660 1.4 0.97 989.9 12.4 995.8 8.9 1008.8 7.1 1008.8 7.1 98.1
LL2-75 66 53267 0.8 13.7170 1.8 1.7406 2.0 0.1732 0.9 0.43 1029.5 8.3 1023.7 13.1 1011.2 37.1 1011.2 37.1 101.8
LL2-48 39 41818 1.3 13.6666 3.8 1.7402 4.0 0.1725 1.4 0.35 1025.8 13.4 1023.5 26.1 1018.7 76.8 1018.7 76.8 100.7
LL2-47 91 120612 2.2 13.6451 1.6 1.7242 2.9 0.1706 2.5 0.84 1015.6 23.3 1017.6 18.9 1021.9 32.0 1021.9 32.0 99.4
LL2-38 31 41860 1.0 13.6227 3.9 1.7561 4.3 0.1735 1.7 0.40 1031.4 16.4 1029.4 27.7 1025.2 79.4 1025.2 79.4 100.6
LL2-4 67 85663 2.7 13.6122 2.3 1.8062 3.3 0.1783 2.3 0.70 1057.8 22.2 1047.7 21.2 1026.7 46.9 1026.7 46.9 103.0
LL2-43 28 25087 0.8 13.5567 5.2 1.7956 5.3 0.1765 1.2 0.22 1048.1 11.2 1043.9 34.9 1035.0 105.6 1035.0 105.6 101.3
LL2-35 43 36976 2.4 13.5372 2.5 1.7550 3.2 0.1723 2.0 0.62 1024.8 18.8 1029.0 20.6 1037.9 50.1 1037.9 50.1 98.7
LL2-21 148 132858 3.4 13.5082 1.3 1.6972 1.9 0.1663 1.3 0.71 991.6 12.2 1007.5 11.8 1042.2 26.2 1042.2 26.2 95.1
LL2-9 39 5566 2.9 13.5056 3.8 1.8170 4.2 0.1780 1.8 0.42 1055.9 17.4 1051.6 27.7 1042.6 77.3 1042.6 77.3 101.3
LL2-14 116 72239 2.7 13.4725 0.7 1.8203 1.4 0.1779 1.1 0.85 1055.3 11.1 1052.8 8.9 1047.6 14.5 1047.6 14.5 100.7
LL2-29 75 53479 1.7 13.4628 2.7 1.7786 2.8 0.1737 0.9 0.33 1032.3 8.8 1037.7 18.3 1049.1 53.7 1049.1 53.7 98.4
LL2-74 38 50525 1.5 13.4370 2.9 1.7903 3.5 0.1745 1.8 0.53 1036.7 17.4 1041.9 22.5 1052.9 59.1 1052.9 59.1 98.5
LL2-92 75 71392 2.5 13.4295 2.6 1.8107 4.4 0.1764 3.5 0.80 1047.1 33.9 1049.3 28.7 1054.1 53.1 1054.1 53.1 99.3
LL2-10 214 178222 3.5 13.4247 0.9 1.8172 1.2 0.1769 0.8 0.65 1050.2 7.5 1051.7 7.8 1054.8 18.2 1054.8 18.2 99.6
LL2-5 88 54479 2.9 13.4165 0.9 1.8607 1.7 0.1811 1.4 0.86 1072.7 14.3 1067.2 11.1 1056.0 17.2 1056.0 17.2 101.6
LL2-46 25 16597 2.2 13.3960 5.2 1.7179 5.6 0.1669 2.1 0.37 995.1 19.3 1015.2 36.2 1059.1 105.3 1059.1 105.3 94.0
LL2-64 80 69178 2.8 13.3879 0.8 1.8288 1.9 0.1776 1.7 0.91 1053.7 16.7 1055.9 12.4 1060.3 16.0 1060.3 16.0 99.4
LL2-59 90 75238 1.5 13.3546 1.1 1.7964 1.7 0.1740 1.3 0.76 1034.1 12.2 1044.2 11.0 1065.3 21.9 1065.3 21.9 97.1
LL2-55 183 199413 2.3 13.3021 0.4 1.8621 1.2 0.1796 1.1 0.92 1065.0 10.7 1067.7 7.8 1073.2 9.0 1073.2 9.0 99.2
LL2-33 47 38621 1.5 13.2413 1.9 1.8474 2.4 0.1774 1.4 0.59 1052.8 13.7 1062.5 15.7 1082.4 38.4 1082.4 38.4 97.3
LL2-56 59 7835 1.9 13.2244 2.4 1.8351 2.9 0.1760 1.5 0.54 1045.1 14.8 1058.1 18.8 1085.0 48.3 1085.0 48.3 96.3
LL2-17 192 177848 1.7 13.1614 0.6 1.9402 0.8 0.1852 0.6 0.69 1095.3 5.7 1095.1 5.5 1094.6 11.9 1094.6 11.9 100.1
LL2-86 30 29755 1.2 13.1253 4.9 1.8827 5.0 0.1792 1.0 0.21 1062.7 10.2 1075.0 32.9 1100.1 97.1 1100.1 97.1 96.6
LL2-18 191 234601 1.2 13.0816 0.5 1.9722 1.6 0.1871 1.5 0.96 1105.7 15.2 1106.0 10.6 1106.7 9.2 1106.7 9.2 99.9
LL2-95 83 79408 1.2 13.0589 1.9 1.9575 2.2 0.1854 1.2 0.53 1096.4 11.8 1101.0 14.8 1110.2 37.4 1110.2 37.4 98.8
LL2-61 588 414312 2.9 12.9020 0.2 2.0497 3.3 0.1918 3.3 1.00 1131.1 34.0 1132.2 22.4 1134.3 4.7 1134.3 4.7 99.7
LL2-91 60 80617 2.9 12.8761 1.8 2.0602 2.3 0.1924 1.5 0.62 1134.4 15.1 1135.7 16.0 1138.3 36.3 1138.3 36.3 99.7
LL2-31 69 101223 2.2 12.8666 1.2 2.0434 2.0 0.1907 1.5 0.79 1125.1 16.0 1130.1 13.3 1139.7 23.7 1139.7 23.7 98.7
LL2-67 151 162039 1.9 12.7681 0.9 2.1473 1.3 0.1988 1.0 0.73 1169.1 10.4 1164.2 9.3 1155.0 18.1 1155.0 18.1 101.2
LL2-79 98 226053 3.1 12.7647 0.8 2.1165 1.3 0.1959 1.0 0.77 1153.5 10.5 1154.2 8.9 1155.5 16.5 1155.5 16.5 99.8
LL2-15 67 78768 1.9 12.7294 2.3 2.1527 2.8 0.1987 1.5 0.53 1168.6 15.7 1165.9 19.2 1161.0 46.6 1161.0 46.6 100.7
LL2-73 11 22551 3.0 12.5366 6.8 2.1608 7.5 0.1965 3.2 0.43 1156.3 34.4 1168.5 52.1 1191.2 133.6 1191.2 133.6 97.1
LL2-19 222 259193 0.8 12.5240 0.5 2.1866 1.6 0.1986 1.5 0.95 1167.9 16.3 1176.8 11.2 1193.2 10.0 1193.2 10.0 97.9
LL2-57 105 103524 2.0 12.4285 1.4 2.2355 1.6 0.2015 0.8 0.50 1183.4 8.8 1192.2 11.4 1208.3 27.5 1208.3 27.5 97.9
LL2-1 39 60055 0.7 12.4119 1.6 2.2524 2.9 0.2028 2.5 0.84 1190.1 26.7 1197.5 20.5 1210.9 31.2 1210.9 31.2 98.3
LL2-22 167 195506 2.0 12.4001 0.4 2.3039 1.2 0.2072 1.1 0.93 1213.9 12.4 1213.5 8.5 1212.8 8.8 1212.8 8.8 100.1
LL2-62 68 80294 2.8 12.3779 0.8 2.4309 2.2 0.2182 2.0 0.93 1272.5 23.7 1251.8 15.8 1216.3 15.4 1216.3 15.4 104.6
LL2-105 46 63252 1.9 12.2874 1.9 2.3302 2.2 0.2077 1.2 0.51 1216.3 12.8 1221.5 15.9 1230.8 37.7 1230.8 37.7 98.8
LL2-44 175 111210 2.8 12.2752 0.7 2.3077 1.3 0.2054 1.1 0.85 1204.5 12.4 1214.6 9.3 1232.7 13.5 1232.7 13.5 97.7
LL2-88 52 29471 1.2 12.1928 2.0 2.3201 2.7 0.2052 1.8 0.68 1203.0 19.8 1218.5 18.9 1245.9 38.3 1245.9 38.3 96.6
LL2-96 9 9801 2.2 12.1073 7.7 2.5807 8.3 0.2266 3.1 0.37 1316.7 36.7 1295.2 61.1 1259.6 151.7 1259.6 151.7 104.5
LL2-66 78 75550 1.9 12.0724 0.9 2.5385 1.5 0.2223 1.1 0.79 1293.8 13.5 1283.1 10.6 1265.3 17.6 1265.3 17.6 102.3
LL2-78 72 79515 1.8 11.6914 0.9 2.7481 1.5 0.2330 1.2 0.80 1350.3 14.8 1341.6 11.3 1327.6 17.7 1327.6 17.7 101.7
LL2-80 66 95291 2.0 11.4900 1.5 2.7466 1.9 0.2289 1.1 0.61 1328.7 13.7 1341.2 13.8 1361.2 28.2 1361.2 28.2 97.6
LL2-69 80 64032 2.1 11.4456 1.2 2.8577 1.7 0.2372 1.3 0.74 1372.2 15.8 1370.8 13.0 1368.7 22.3 1368.7 22.3 100.3
LL2-101 108 112856 1.4 11.2538 0.7 2.9955 4.5 0.2445 4.5 0.99 1410.0 56.4 1406.5 34.4 1401.1 13.8 1401.1 13.8 100.6
LL2-103 17 33517 1.9 11.1275 3.1 2.9498 3.6 0.2381 1.7 0.49 1376.6 21.6 1394.8 27.2 1422.7 59.8 1422.7 59.8 96.8
LL2-39 173 328192 2.2 11.0294 0.5 3.1732 1.4 0.2538 1.3 0.94 1458.2 17.3 1450.7 10.9 1439.6 9.3 1439.6 9.3 101.3
LL2-63 54 72947 1.3 11.0228 1.1 3.1799 1.4 0.2542 0.9 0.63 1460.2 11.6 1452.3 10.8 1440.7 20.7 1440.7 20.7 101.4
LL2-2 127 95481 1.2 10.8323 0.9 3.2755 1.5 0.2573 1.2 0.81 1476.2 16.2 1475.3 11.8 1473.9 17.0 1473.9 17.0 100.2
LL2-25 79 179034 1.2 10.8175 0.8 3.3084 1.6 0.2596 1.4 0.86 1487.6 18.1 1483.0 12.3 1476.5 15.2 1476.5 15.2 100.8
LL2-71 135 223334 1.1 10.8000 0.4 3.3334 1.2 0.2611 1.2 0.96 1495.5 15.9 1488.9 9.7 1479.5 6.6 1479.5 6.6 101.1
LL2-23 217 213195 1.9 10.7252 0.3 3.3667 1.0 0.2619 0.9 0.94 1499.5 12.6 1496.7 7.8 1492.7 6.5 1492.7 6.5 100.5
LL2-42 151 255588 1.8 9.9741 0.5 3.8636 1.9 0.2795 1.8 0.96 1588.8 25.4 1606.1 15.1 1628.9 9.5 1628.9 9.5 97.5
LL2-12 25 30321 2.4 9.8703 2.1 4.0857 3.2 0.2925 2.5 0.77 1653.9 36.1 1651.5 26.3 1648.3 38.4 1648.3 38.4 100.3
LL2-7 257 397580 2.1 9.3574 0.3 4.5372 1.3 0.3079 1.3 0.98 1730.5 19.3 1737.8 10.9 1746.6 5.2 1746.6 5.2 99.1
LL2-94 162 443714 1.9 9.3234 0.3 4.6008 0.7 0.3111 0.6 0.90 1746.2 9.8 1749.4 5.9 1753.3 5.6 1753.3 5.6 99.6
LL2-90 108 215569 2.0 9.3102 0.7 4.7152 1.2 0.3184 1.0 0.80 1781.8 15.2 1769.9 10.2 1755.9 13.5 1755.9 13.5 101.5
LL2-83 47 99900 0.6 9.2602 0.8 4.7560 1.1 0.3194 0.8 0.71 1786.9 12.8 1777.2 9.6 1765.8 14.7 1765.8 14.7 101.2
LL2-100 197 606125 4.5 8.9827 0.4 4.9817 1.9 0.3246 1.9 0.98 1811.9 29.4 1816.2 16.0 1821.2 6.4 1821.2 6.4 99.5
LL2-102 84 167696 0.9 8.9712 0.5 5.0653 1.2 0.3296 1.1 0.90 1836.3 17.3 1830.3 10.1 1823.5 9.3 1823.5 9.3 100.7
LL2-40 167 222660 2.4 8.9592 0.3 5.0675 0.9 0.3293 0.9 0.94 1834.9 14.0 1830.7 7.9 1825.9 5.8 1825.9 5.8 100.5
LL2-50 139 306006 1.0 8.9500 0.3 5.0679 1.1 0.3290 1.1 0.97 1833.4 17.5 1830.8 9.6 1827.8 4.9 1827.8 4.9 100.3
LL2-81 91 238234 0.8 8.9137 0.4 5.0797 1.5 0.3284 1.5 0.96 1830.6 23.4 1832.7 13.0 1835.1 8.1 1835.1 8.1 99.8
LL2-3 39 74949 1.6 8.8974 0.7 5.1530 1.4 0.3325 1.2 0.86 1850.6 19.0 1844.9 11.7 1838.4 12.6 1838.4 12.6 100.7
LL2-34 49 69694 0.7 8.8487 1.1 5.1956 1.4 0.3334 0.9 0.62 1855.0 14.4 1851.9 12.2 1848.4 20.4 1848.4 20.4 100.4
LL2-70 92 142062 0.8 8.7813 0.5 5.2085 1.0 0.3317 0.8 0.84 1846.7 13.1 1854.0 8.3 1862.2 9.7 1862.2 9.7 99.2
LL2-82 29 40979 3.5 8.7584 1.8 5.1097 3.3 0.3246 2.8 0.84 1812.1 44.3 1837.7 28.2 1866.9 32.1 1866.9 32.1 97.1
LL2-26 60 120065 4.6 8.7264 0.8 5.3881 1.5 0.3410 1.2 0.82 1891.5 19.6 1883.0 12.5 1873.5 15.0 1873.5 15.0 101.0
LL2-49 14 29516 0.6 8.5808 2.5 5.2709 3.2 0.3280 2.1 0.64 1828.8 32.9 1864.2 27.5 1903.8 44.5 1903.8 44.5 96.1
LL2-84 71 257538 1.9 5.9114 0.4 11.2230 2.1 0.4812 2.0 0.98 2532.4 42.3 2541.8 19.2 2549.4 6.8 2549.4 6.8 99.3
LL2-87 43 140646 1.7 5.8502 0.5 11.5899 0.9 0.4918 0.7 0.83 2578.3 15.6 2571.9 8.3 2566.8 8.3 2566.8 8.3 100.4
LL2-51 101 225763 0.8 5.4073 0.2 13.2193 0.8 0.5184 0.8 0.96 2692.5 16.6 2695.4 7.4 2697.6 3.7 2697.6 3.7 99.8
LL2-20 52 139146 0.9 5.3972 0.3 13.4079 1.8 0.5248 1.7 0.98 2719.7 38.7 2708.8 16.8 2700.7 5.6 2700.7 5.6 100.7
LL2-97 68 261029 1.1 5.3874 0.5 13.2889 2.0 0.5192 2.0 0.97 2696.0 43.2 2700.4 19.1 2703.7 8.3 2703.7 8.3 99.7
LL2-85 26 77930 1.5 5.3059 0.7 13.7986 1.9 0.5310 1.8 0.94 2745.7 40.9 2736.0 18.4 2728.8 10.8 2728.8 10.8 100.6
LL2-24 73 231591 1.3 4.7693 0.5 16.4058 2.3 0.5675 2.2 0.98 2897.4 51.9 2900.7 21.8 2903.0 8.1 2903.0 8.1 99.8
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LL3-17 179 35716 0.5 19.5991 6.0 0.1846 6.2 0.0262 1.4 0.23 167.0 2.4 172.0 9.8 241.8 139.2 167.0 2.4 NA
LL3-69 248 138305 0.5 18.6524 1.6 0.4137 2.7 0.0560 2.2 0.81 351.1 7.4 351.6 8.0 354.8 35.9 351.1 7.4 NA
LL3-43 50 9916 1.9 19.1688 11.0 0.4249 11.5 0.0591 3.4 0.29 370.0 12.2 359.5 34.9 292.8 252.2 370.0 12.2 NA
LL3-76 52 17631 1.3 18.0189 13.9 0.4833 14.0 0.0632 1.8 0.13 394.8 7.0 400.3 46.3 432.3 310.4 394.8 7.0 NA
LL3-41 444 24120 14.6 17.8950 3.1 0.5009 3.7 0.0650 2.0 0.55 406.1 8.0 412.3 12.6 447.6 69.1 406.1 8.0 90.7
LL3-44 130 38507 0.9 18.3172 2.6 0.4953 3.0 0.0658 1.4 0.47 410.8 5.6 408.5 10.0 395.6 59.0 410.8 5.6 103.9
LL3-60 146 63228 1.3 18.0298 2.9 0.5080 3.1 0.0664 1.0 0.34 414.6 4.1 417.1 10.5 430.9 64.2 414.6 4.1 96.2
LL3-28 93 16766 1.7 18.8628 3.5 0.4885 3.9 0.0668 1.7 0.44 417.0 6.9 403.9 13.0 329.4 79.4 417.0 6.9 126.6
LL3-56 237 31507 1.8 18.0395 3.4 0.5350 4.9 0.0700 3.6 0.73 436.2 15.1 435.1 17.4 429.7 74.9 436.2 15.1 101.5
LL3-85 84 30019 0.9 17.8971 4.7 0.5446 4.8 0.0707 1.2 0.25 440.3 5.1 441.5 17.3 447.4 103.8 440.3 5.1 98.4
LL3-52 218 71641 1.1 17.9932 2.2 0.5431 2.4 0.0709 0.8 0.34 441.5 3.4 440.5 8.4 435.5 49.4 441.5 3.4 101.4
LL3-104 261 101083 0.6 18.0688 1.5 0.5584 2.1 0.0732 1.4 0.68 455.2 6.2 450.5 7.5 426.1 34.0 455.2 6.2 106.8
LL3-58 175 62772 1.6 17.8934 2.7 0.5678 3.1 0.0737 1.5 0.48 458.3 6.7 456.6 11.5 447.8 60.7 458.3 6.7 102.3
LL3-98 151 79177 2.7 17.5466 3.9 0.6056 3.9 0.0771 0.9 0.22 478.6 4.0 480.8 15.1 491.2 85.0 478.6 4.0 97.4
LL3-72 71 38797 0.8 17.3700 5.9 0.6656 6.0 0.0839 1.5 0.25 519.1 7.4 518.0 24.5 513.4 128.8 519.1 7.4 101.1
LL3-49 78 21841 1.4 16.1230 1.9 0.8817 2.7 0.1031 1.9 0.69 632.6 11.2 641.9 12.7 674.9 41.1 632.6 11.2 93.7
LL3-92 106 70112 2.0 16.3400 1.3 0.9032 2.4 0.1070 2.0 0.85 655.5 12.7 653.5 11.6 646.3 27.0 655.5 12.7 101.4
LL3-64 118 101506 1.8 14.0863 1.2 1.5327 1.5 0.1566 0.8 0.55 937.8 7.1 943.6 9.1 957.1 25.5 957.1 25.5 98.0
LL3-24 100 127467 4.6 14.0364 1.8 1.5875 2.4 0.1616 1.6 0.67 965.7 14.6 965.3 15.1 964.4 36.6 964.4 36.6 100.1
LL3-34 122 10597 1.8 14.0208 1.7 1.5436 2.1 0.1570 1.3 0.60 939.9 11.0 947.9 12.8 966.7 33.9 966.7 33.9 97.2
LL3-65 97 69518 1.4 13.9881 1.0 1.5305 2.5 0.1553 2.3 0.91 930.5 19.7 942.7 15.3 971.5 21.1 971.5 21.1 95.8
LL3-89 81 50494 2.7 13.8806 1.0 1.5796 2.3 0.1590 2.1 0.91 951.3 18.3 962.2 14.2 987.2 19.4 987.2 19.4 96.4
LL3-57 63 36235 1.2 13.8724 3.4 1.5600 3.5 0.1570 1.0 0.28 939.8 8.6 954.5 21.9 988.4 69.2 988.4 69.2 95.1
LL3-5 43 41248 0.8 13.8592 1.4 1.6326 1.7 0.1641 0.9 0.56 979.5 8.6 982.9 10.6 990.3 28.3 990.3 28.3 98.9
LL3-25 26 23220 2.2 13.8183 4.4 1.7148 4.8 0.1719 1.9 0.40 1022.3 18.0 1014.1 30.8 996.3 89.6 996.3 89.6 102.6
LL3-9 289 225148 2.2 13.7775 0.6 1.7011 2.6 0.1700 2.5 0.97 1012.0 23.6 1008.9 16.6 1002.3 12.2 1002.3 12.2 101.0
LL3-103 298 314922 3.7 13.7592 0.5 1.7091 0.8 0.1706 0.7 0.85 1015.2 6.8 1012.0 5.4 1005.0 9.1 1005.0 9.1 101.0
LL3-86 96 82940 1.2 13.7432 1.6 1.7357 2.0 0.1730 1.2 0.58 1028.7 11.0 1021.9 12.8 1007.4 32.8 1007.4 32.8 102.1
LL3-31 91 83335 1.4 13.6890 1.3 1.7116 3.2 0.1699 2.9 0.92 1011.7 27.5 1012.9 20.5 1015.4 26.0 1015.4 26.0 99.6
LL3-90 54 82466 2.2 13.6196 1.2 1.7500 1.9 0.1729 1.5 0.78 1027.8 13.8 1027.1 12.0 1025.6 23.4 1025.6 23.4 100.2
LL3-16 30 21783 1.0 13.5681 4.0 1.7485 5.2 0.1721 3.3 0.64 1023.5 31.3 1026.6 33.4 1033.3 80.2 1033.3 80.2 99.0
LL3-48 53 30185 1.2 13.5606 1.9 1.7241 2.9 0.1696 2.1 0.73 1009.7 19.6 1017.6 18.4 1034.4 39.3 1034.4 39.3 97.6
LL3-23 60 58569 0.8 13.5548 1.3 1.8144 2.4 0.1784 2.0 0.84 1058.1 19.8 1050.7 15.8 1035.3 26.5 1035.3 26.5 102.2
LL3-68 92 63109 2.1 13.5520 1.3 1.7660 3.8 0.1736 3.6 0.94 1031.8 34.2 1033.1 24.6 1035.7 25.5 1035.7 25.5 99.6
LL3-7 62 49513 2.3 13.5502 1.6 1.7497 1.9 0.1719 1.2 0.60 1022.8 10.9 1027.0 12.5 1036.0 31.4 1036.0 31.4 98.7
LL3-83 56 51081 2.3 13.5338 2.5 1.8150 3.1 0.1781 1.9 0.60 1056.9 18.4 1050.9 20.5 1038.4 50.5 1038.4 50.5 101.8
LL3-66 67 50302 1.4 13.5280 1.8 1.8790 3.4 0.1844 2.9 0.85 1090.7 28.7 1073.7 22.4 1039.3 36.5 1039.3 36.5 104.9
LL3-101 36 43689 0.9 13.5244 2.9 1.7349 3.3 0.1702 1.5 0.46 1013.1 14.1 1021.6 21.2 1039.8 59.0 1039.8 59.0 97.4
LL3-91 81 93499 1.6 13.4972 2.0 1.7930 2.1 0.1755 0.7 0.34 1042.4 6.9 1042.9 13.9 1043.9 40.5 1043.9 40.5 99.9
LL3-42 73 62909 0.9 13.4937 2.0 1.7236 2.6 0.1687 1.6 0.63 1004.9 15.0 1017.4 16.4 1044.4 40.0 1044.4 40.0 96.2
LL3-12 40 52842 0.5 13.4884 1.8 1.7667 1.9 0.1728 0.8 0.41 1027.7 7.5 1033.3 12.5 1045.2 35.5 1045.2 35.5 98.3
LL3-15 32 27058 0.9 13.4520 4.1 1.8026 4.2 0.1759 1.1 0.26 1044.4 10.5 1046.4 27.6 1050.7 82.5 1050.7 82.5 99.4
LL3-105 184 202097 8.9 13.4189 0.6 1.8437 1.0 0.1794 0.8 0.79 1063.9 8.1 1061.2 6.8 1055.6 12.8 1055.6 12.8 100.8
LL3-75 37 36010 1.1 13.3781 2.2 1.8683 2.7 0.1813 1.5 0.56 1073.9 15.1 1069.9 17.9 1061.8 44.8 1061.8 44.8 101.1
LL3-21 78 97661 0.7 13.3778 1.4 1.7980 1.9 0.1745 1.3 0.70 1036.6 12.7 1044.7 12.4 1061.8 27.4 1061.8 27.4 97.6
LL3-35 73 89277 2.0 13.3542 1.1 1.8669 1.5 0.1808 1.1 0.70 1071.4 10.6 1069.4 10.1 1065.4 22.0 1065.4 22.0 100.6
LL3-6 30 30126 1.1 13.3243 4.3 1.8262 5.0 0.1765 2.6 0.53 1047.7 25.4 1054.9 32.8 1069.9 85.5 1069.9 85.5 97.9
LL3-61 108 194816 1.6 13.2734 1.3 1.7292 2.0 0.1665 1.5 0.76 992.6 14.0 1019.5 12.8 1077.6 25.8 1077.6 25.8 92.1
LL3-37 189 216311 1.2 13.2154 0.9 1.8973 1.2 0.1819 0.8 0.68 1077.1 8.4 1080.2 8.2 1086.3 18.2 1086.3 18.2 99.1
LL3-102 31 21361 2.7 13.1649 3.4 1.7284 3.9 0.1650 2.0 0.51 984.7 18.4 1019.2 25.3 1094.0 67.7 1094.0 67.7 90.0
LL3-10 32 27547 0.8 13.1523 3.0 1.9128 3.5 0.1825 1.7 0.49 1080.4 17.0 1085.6 23.1 1095.9 60.5 1095.9 60.5 98.6
LL3-19 26 28029 3.2 13.1123 3.8 1.9433 5.6 0.1848 4.2 0.74 1093.2 42.1 1096.1 37.8 1102.0 75.7 1102.0 75.7 99.2
LL3-26 132 205544 2.3 12.9530 0.6 2.0561 1.3 0.1932 1.2 0.90 1138.4 12.0 1134.3 8.8 1126.4 11.4 1126.4 11.4 101.1
LL3-20 110 104390 2.0 12.9200 0.7 2.0864 2.6 0.1955 2.5 0.97 1151.1 26.5 1144.3 17.9 1131.5 13.3 1131.5 13.3 101.7
LL3-77 24 31597 1.5 12.9167 3.5 1.8622 4.5 0.1745 2.8 0.62 1036.6 26.6 1067.8 29.5 1132.0 69.5 1132.0 69.5 91.6
LL3-3 80 63808 1.4 12.8412 1.3 2.1780 2.0 0.2028 1.5 0.77 1190.6 16.6 1174.1 13.9 1143.6 25.5 1143.6 25.5 104.1
LL3-78 84 141957 0.9 12.8318 1.2 2.1254 1.9 0.1978 1.4 0.76 1163.5 15.4 1157.1 13.1 1145.1 24.3 1145.1 24.3 101.6
LL3-36 54 39419 2.9 12.7875 2.3 2.1242 2.6 0.1970 1.2 0.46 1159.2 12.6 1156.7 17.9 1152.0 45.8 1152.0 45.8 100.6
LL3-71 101 103042 1.1 12.7358 0.6 2.1427 1.6 0.1979 1.5 0.92 1164.1 15.6 1162.7 11.0 1160.0 12.2 1160.0 12.2 100.4
LL3-18 70 117637 2.9 12.7288 1.1 2.1350 1.9 0.1971 1.5 0.81 1159.7 16.0 1160.2 12.8 1161.1 21.4 1161.1 21.4 99.9
LL3-70 81 45866 2.8 12.7059 1.0 2.2126 1.9 0.2039 1.5 0.84 1196.2 16.9 1185.0 12.9 1164.7 20.2 1164.7 20.2 102.7
LL3-2 56 45454 1.4 12.6884 2.4 2.1729 3.0 0.2000 1.8 0.60 1175.1 19.4 1172.4 21.1 1167.4 48.3 1167.4 48.3 100.7
LL3-38 75 89510 1.2 12.6250 1.5 2.1686 1.9 0.1986 1.2 0.62 1167.6 12.8 1171.0 13.4 1177.4 30.0 1177.4 30.0 99.2
LL3-40 44 36000 1.3 12.5955 3.2 2.1780 3.4 0.1990 1.1 0.34 1169.7 12.2 1174.0 23.6 1182.0 63.1 1182.0 63.1 99.0
LL3-11 81 49997 2.0 12.5862 1.1 2.2266 2.5 0.2032 2.3 0.90 1192.7 24.5 1189.4 17.5 1183.4 21.7 1183.4 21.7 100.8
LL3-95 32 40604 0.6 12.5800 7.3 2.1087 7.5 0.1924 1.6 0.22 1134.3 17.1 1151.7 51.7 1184.4 144.7 1184.4 144.7 95.8
LL3-62 63 73501 2.9 12.5796 1.5 2.1680 1.9 0.1978 1.2 0.60 1163.5 12.3 1170.8 13.4 1184.5 30.6 1184.5 30.6 98.2
LL3-14 190 209433 1.9 12.5761 0.6 2.2341 1.2 0.2038 1.1 0.88 1195.6 11.7 1191.8 8.6 1185.0 11.4 1185.0 11.4 100.9
LL3-51 269 181550 1.4 12.3622 0.8 2.3125 2.2 0.2073 2.0 0.92 1214.6 22.0 1216.1 15.3 1218.8 16.4 1218.8 16.4 99.7
LL3-4 36 31293 2.7 12.3259 1.8 2.3643 2.4 0.2114 1.6 0.68 1236.0 18.4 1231.9 17.1 1224.6 34.4 1224.6 34.4 100.9
LL3-22 86 152835 0.9 12.2137 1.4 2.4168 1.9 0.2141 1.3 0.67 1250.6 14.6 1247.6 13.9 1242.5 28.3 1242.5 28.3 100.6
LL3-93 34 19716 1.2 12.0322 2.1 2.4702 2.5 0.2156 1.3 0.53 1258.4 15.2 1263.4 18.3 1271.8 41.8 1271.8 41.8 98.9
LL3-54 177 47514 1.4 11.9979 0.7 2.5886 2.0 0.2253 1.9 0.94 1309.6 22.4 1297.4 14.8 1277.4 13.7 1277.4 13.7 102.5
LL3-97 209 235622 2.3 11.8431 0.3 2.5744 0.9 0.2211 0.9 0.93 1287.8 10.1 1293.4 6.8 1302.6 6.5 1302.6 6.5 98.9
LL3-27 162 210461 6.8 11.8188 0.4 2.7062 1.7 0.2320 1.6 0.96 1344.8 19.3 1330.2 12.3 1306.6 8.6 1306.6 8.6 102.9
LL3-45 71 69727 1.3 11.7103 0.8 2.6728 1.1 0.2270 0.7 0.66 1318.8 8.6 1321.0 8.1 1324.5 16.1 1324.5 16.1 99.6
LL3-13 59 65095 1.6 11.1252 1.3 3.0465 2.0 0.2458 1.5 0.75 1416.8 18.6 1419.3 14.9 1423.1 24.6 1423.1 24.6 99.6
LL3-47 166 449086 1.9 11.0195 0.3 3.1627 1.7 0.2528 1.6 0.98 1452.7 21.3 1448.1 12.9 1441.3 5.9 1441.3 5.9 100.8
LL3-82 112 89995 1.7 10.9536 0.7 3.2055 2.9 0.2547 2.8 0.97 1462.4 37.0 1458.5 22.5 1452.7 12.9 1452.7 12.9 100.7
LL3-46 118 202697 2.9 10.9485 1.6 3.3225 2.4 0.2638 1.8 0.76 1509.4 24.9 1486.4 19.1 1453.6 30.5 1453.6 30.5 103.8
LL3-29 65 233979 1.9 10.8227 1.4 3.2491 1.9 0.2550 1.3 0.67 1464.4 16.8 1469.0 14.8 1475.6 26.8 1475.6 26.8 99.2
LL3-73 194 162231 1.5 10.7852 0.8 3.2215 2.4 0.2520 2.3 0.95 1448.7 29.8 1462.3 18.8 1482.2 14.6 1482.2 14.6 97.7
LL3-94 81 122061 1.0 10.5134 1.1 3.4579 2.8 0.2637 2.6 0.92 1508.6 35.1 1517.7 22.3 1530.4 20.4 1530.4 20.4 98.6
LL3-53 326 358297 2.5 10.4084 0.1 3.5193 1.0 0.2657 1.0 0.99 1518.8 13.5 1531.6 8.0 1549.2 2.7 1549.2 2.7 98.0
LL3-33 33 27406 0.9 10.0026 1.9 3.9425 2.9 0.2860 2.3 0.77 1621.6 32.6 1622.4 23.9 1623.6 34.8 1623.6 34.8 99.9
LL3-32 116 221662 0.6 9.8781 0.4 4.0652 2.5 0.2912 2.4 0.98 1647.7 35.4 1647.3 20.2 1646.8 8.3 1646.8 8.3 100.1
LL3-74 82 111292 1.6 9.8593 0.8 4.1118 1.5 0.2940 1.3 0.86 1661.6 18.7 1656.6 12.2 1650.4 14.3 1650.4 14.3 100.7
LL3-30 56 161091 2.6 9.8430 1.3 4.1391 1.7 0.2955 1.1 0.66 1668.9 16.4 1662.1 13.9 1653.4 23.7 1653.4 23.7 100.9
LL3-88 35 54402 1.0 9.8183 1.5 4.0875 1.9 0.2911 1.1 0.60 1646.9 16.5 1651.8 15.4 1658.1 27.9 1658.1 27.9 99.3
LL3-67 106 267517 1.0 9.7443 0.6 4.2522 2.3 0.3005 2.2 0.97 1693.9 32.7 1684.2 18.7 1672.1 11.0 1672.1 11.0 101.3
LL3-96 146 510156 1.6 9.6466 0.4 4.2736 2.3 0.2990 2.2 0.98 1686.3 33.1 1688.3 18.6 1690.7 7.4 1690.7 7.4 99.7
LL3-63 12 15322 0.4 9.0055 2.3 4.7714 3.0 0.3116 2.0 0.64 1748.8 30.0 1779.9 25.5 1816.6 42.2 1816.6 42.2 96.3
LL3-59 76 94355 0.7 8.9136 0.5 5.0297 1.3 0.3252 1.2 0.93 1814.9 19.3 1824.3 11.1 1835.1 8.6 1835.1 8.6 98.9
LL3-50 49 138802 0.6 8.8426 1.0 5.1774 1.2 0.3320 0.7 0.55 1848.3 10.5 1848.9 10.2 1849.6 18.1 1849.6 18.1 99.9
LL3-39 59 84050 1.0 8.8253 0.8 5.2857 1.2 0.3383 0.9 0.73 1878.6 14.7 1866.6 10.5 1853.2 15.2 1853.2 15.2 101.4
LL3-1 3 17120 2.6 5.5403 8.7 12.3696 9.5 0.4970 3.9 0.41 2601.0 82.4 2632.9 89.5 2657.4 144.4 2657.4 144.4 97.9
LL3-79 51 163685 0.8 5.4675 0.5 13.0607 1.6 0.5179 1.5 0.94 2690.3 32.7 2684.0 14.9 2679.3 8.6 2679.3 8.6 100.4
LL3-8 83 421204 1.0 5.4073 0.5 13.3263 1.0 0.5226 0.8 0.87 2710.3 18.3 2703.0 9.0 2697.6 7.7 2697.6 7.7 100.5
LL3-87 79 338604 1.4 5.3938 0.3 12.6766 2.3 0.4959 2.3 0.99 2596.2 49.6 2655.9 22.0 2701.8 4.7 2701.8 4.7 96.1
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Analysis U 206Pb U/Th 206Pb* ± 207Pb* ± 206Pb* ± error 206Pb* ± 207Pb* ± 206Pb* ± Best age ± Conc
(ppm) 204Pb 207Pb* (%) 235U* (%) 238U (%) corr. 238U* (Ma) 235U (Ma) 207Pb* (Ma) (Ma) (Ma) (%)

LL4-1 63 62301 2.2 12.9540 2.5 1.9757 7.0 0.1856 6.5 0.93 1097.6 65.8 1107.2 47.2 1126.3 50.5 1126.3 50.5 97.5
LL4-2 67 117642 1.3 13.3838 2.0 1.8311 3.2 0.1777 2.5 0.78 1054.6 24.1 1056.7 20.9 1060.9 40.5 1060.9 40.5 99.4
LL4-3 109 71952 1.5 11.7074 0.7 2.6822 1.7 0.2277 1.6 0.91 1322.7 18.7 1323.6 12.7 1325.0 13.6 1325.0 13.6 99.8
LL4-4 133 190377 2.6 13.1525 1.1 1.8551 1.8 0.1770 1.5 0.81 1050.4 14.5 1065.3 12.1 1095.9 21.4 1095.9 21.4 95.8
LL4-5 119 70013 2.4 13.3682 1.2 1.8016 1.7 0.1747 1.2 0.68 1037.8 11.2 1046.0 11.1 1063.3 25.0 1063.3 25.0 97.6
LL4-6 31 24000 0.8 13.4619 4.7 1.7936 4.8 0.1751 1.1 0.23 1040.2 10.7 1043.1 31.3 1049.2 94.1 1049.2 94.1 99.1
LL4-7 86 38964 2.9 13.9159 1.6 1.6986 2.5 0.1714 1.9 0.78 1020.0 18.3 1008.0 15.9 982.0 31.6 982.0 31.6 103.9
LL4-8 81 55032 1.6 12.8481 1.3 2.1146 5.0 0.1970 4.8 0.97 1159.4 51.2 1153.6 34.5 1142.6 25.9 1142.6 25.9 101.5
LL4-9 59 36698 1.7 13.0651 2.3 1.9965 2.8 0.1892 1.6 0.59 1117.0 16.9 1114.3 19.0 1109.2 45.6 1109.2 45.6 100.7
LL4-10 76 76186 1.9 9.8628 0.7 4.0442 2.0 0.2893 1.9 0.94 1638.0 27.9 1643.1 16.6 1649.7 12.4 1649.7 12.4 99.3
LL4-11 165 154970 2.1 9.8017 0.6 4.0617 1.6 0.2887 1.5 0.93 1635.2 21.0 1646.7 12.7 1661.2 10.4 1661.2 10.4 98.4
LL4-12 264 109281 2.0 17.7866 2.8 0.5175 3.3 0.0668 1.8 0.53 416.6 7.2 423.5 11.6 461.1 62.7 416.6 7.2 90.3
LL4-13 41 22734 1.5 13.8882 4.1 1.7249 4.5 0.1737 2.0 0.44 1032.7 18.7 1017.8 29.0 986.0 82.6 986.0 82.6 104.7
LL4-14 157 55683 1.1 17.0926 2.0 0.7121 2.5 0.0883 1.5 0.59 545.3 7.9 546.0 10.7 548.7 44.8 545.3 7.9 99.4
LL4-15 25 25618 0.8 13.2403 4.0 1.9140 4.4 0.1838 1.8 0.41 1087.7 18.0 1086.0 29.3 1082.6 80.3 1082.6 80.3 100.5
LL4-16 44 46081 1.6 11.8454 3.8 2.5809 4.2 0.2217 1.8 0.43 1291.0 21.3 1295.2 30.9 1302.3 74.1 1302.3 74.1 99.1
LL4-17 266 69899 1.1 17.5841 1.0 0.5894 1.8 0.0752 1.5 0.85 467.2 7.0 470.5 6.8 486.5 21.0 467.2 7.0 96.0
LL4-18 122 95807 1.4 13.6213 1.5 1.7745 2.8 0.1753 2.3 0.84 1041.3 22.6 1036.2 18.1 1025.4 30.6 1025.4 30.6 101.5
LL4-19 181 110583 1.0 18.1493 2.2 0.5550 2.4 0.0731 1.0 0.41 454.5 4.3 448.2 8.8 416.2 49.6 454.5 4.3 109.2
LL4-20 70 45809 2.3 12.8143 2.2 2.0663 2.7 0.1920 1.6 0.58 1132.4 16.5 1137.7 18.7 1147.8 44.1 1147.8 44.1 98.7
LL4-22 39 47618 2.4 9.6287 1.7 4.1948 2.4 0.2929 1.7 0.70 1656.2 25.1 1673.0 20.1 1694.1 32.1 1694.1 32.1 97.8
LL4-23 117 810393 2.4 4.7860 0.1 16.2337 1.5 0.5635 1.4 1.00 2881.0 33.6 2890.7 13.9 2897.4 2.3 2897.4 2.3 99.4
LL4-24 55 109245 1.3 12.1403 2.2 2.4607 3.0 0.2167 1.9 0.65 1264.2 22.2 1260.6 21.4 1254.3 43.9 1254.3 43.9 100.8
LL4-25 44 82160 193.3 7.6632 0.9 6.6798 4.4 0.3713 4.3 0.98 2035.3 75.6 2069.9 39.0 2104.6 15.4 2104.6 15.4 96.7
LL4-26 18 19467 1.2 12.7116 9.8 2.1753 10.2 0.2005 2.6 0.26 1178.3 28.5 1173.2 70.8 1163.8 194.9 1163.8 194.9 101.2
LL4-27 19 12831 1.4 13.1155 6.8 1.7350 7.2 0.1650 2.5 0.34 984.7 22.7 1021.6 46.5 1101.5 135.7 1101.5 135.7 89.4
LL4-28 100 123740 1.3 11.4205 1.2 2.8282 1.8 0.2343 1.3 0.74 1356.8 16.5 1363.1 13.6 1372.9 23.3 1372.9 23.3 98.8
LL4-29 17 24070 1.5 13.8746 9.8 1.6430 10.5 0.1653 3.8 0.36 986.3 34.6 986.9 66.5 988.0 200.0 988.0 200.0 99.8
LL4-30 41 22888 1.7 13.8134 3.9 1.7038 4.4 0.1707 2.0 0.46 1016.0 19.0 1010.0 28.2 997.0 79.6 997.0 79.6 101.9
LL4-31 535 119765 2.4 20.1182 2.0 0.1809 2.2 0.0264 0.9 0.39 167.9 1.4 168.8 3.4 181.3 47.6 167.9 1.4 NA
LL4-32 292 27819 1.2 20.3649 5.2 0.1789 5.4 0.0264 1.6 0.29 168.1 2.6 167.1 8.4 152.8 122.1 168.1 2.6 NA
LL4-33 103 148543 2.1 11.9943 1.2 2.5300 1.9 0.2201 1.4 0.77 1282.3 16.8 1280.7 13.8 1277.9 23.7 1277.9 23.7 100.3
LL4-34 87 101014 1.5 10.9544 0.8 3.2014 2.4 0.2543 2.3 0.94 1460.9 30.0 1457.5 18.9 1452.6 15.7 1452.6 15.7 100.6
LL4-35 78 41863 1.6 13.2397 1.9 1.8987 3.0 0.1823 2.4 0.79 1079.7 23.9 1080.6 20.2 1082.7 37.2 1082.7 37.2 99.7
LL4-36 71 84965 7.8 12.1570 1.0 2.3260 1.5 0.2051 1.1 0.73 1202.6 12.1 1220.3 10.8 1251.7 20.3 1251.7 20.3 96.1
LL4-38 36 38647 2.2 12.3968 3.5 2.3236 4.1 0.2089 2.0 0.50 1223.0 22.8 1219.5 28.9 1213.3 69.1 1213.3 69.1 100.8
LL4-39 90 225258 2.9 8.8060 0.6 5.2384 2.1 0.3346 2.0 0.96 1860.5 32.6 1858.9 18.0 1857.1 11.2 1857.1 11.2 100.2
LL4-41 28 17058 0.8 13.5836 3.1 1.7418 3.2 0.1716 1.0 0.32 1020.9 9.9 1024.1 20.9 1031.0 62.1 1031.0 62.1 99.0
LL4-42 49 14200 0.7 18.8560 15.0 0.5418 15.8 0.0741 4.8 0.30 460.8 21.2 439.6 56.3 330.2 342.3 460.8 21.2 139.5
LL4-43 409 240783 1.9 12.9592 0.4 2.0144 2.8 0.1893 2.8 0.99 1117.8 28.5 1120.4 19.1 1125.5 7.7 1125.5 7.7 99.3
LL4-44 103 74506 1.8 14.2367 1.5 1.5424 2.2 0.1593 1.6 0.74 952.7 14.5 947.5 13.7 935.4 30.7 935.4 30.7 101.8
LL4-45 277 65705 10.1 18.3139 2.3 0.4919 2.9 0.0653 1.7 0.59 408.0 6.8 406.2 9.7 396.0 52.5 408.0 6.8 103.0
LL4-46 88 132092 1.0 10.9696 1.0 3.3012 3.7 0.2626 3.6 0.96 1503.3 47.9 1481.3 28.9 1450.0 19.3 1450.0 19.3 103.7
LL4-47 103 190645 1.8 11.4595 0.8 2.8052 1.5 0.2331 1.2 0.83 1351.0 14.8 1356.9 10.9 1366.3 15.5 1366.3 15.5 98.9
LL4-48 65 34655 1.1 12.8167 1.9 2.1036 2.3 0.1955 1.4 0.59 1151.3 14.6 1150.0 16.0 1147.5 37.3 1147.5 37.3 100.3
LL4-49 74 67065 2.5 10.7258 1.5 3.2124 2.1 0.2499 1.5 0.72 1437.9 19.8 1460.2 16.6 1492.6 28.3 1492.6 28.3 96.3
LL4-50 51 73170 1.7 13.3409 2.4 1.8585 2.7 0.1798 1.3 0.46 1066.0 12.3 1066.5 17.8 1067.4 48.1 1067.4 48.1 99.9
LL4-51 55 83387 0.9 13.6052 2.8 1.7573 3.2 0.1734 1.6 0.49 1030.8 14.9 1029.9 20.8 1027.8 56.8 1027.8 56.8 100.3
LL4-52 105 63806 2.3 13.7017 1.5 1.7612 2.0 0.1750 1.4 0.70 1039.7 13.5 1031.3 13.1 1013.5 29.5 1013.5 29.5 102.6
LL4-53 67 60555 2.0 14.0008 1.4 1.5877 2.1 0.1612 1.6 0.75 963.5 14.1 965.4 13.0 969.6 28.1 969.6 28.1 99.4
LL4-54 52 87827 1.1 9.3579 1.5 4.6076 2.4 0.3127 1.9 0.78 1754.1 28.6 1750.6 19.9 1746.5 27.4 1746.5 27.4 100.4
LL4-55 28 31561 2.8 13.5839 5.9 1.8435 6.1 0.1816 1.6 0.26 1075.8 15.8 1061.1 40.0 1031.0 118.5 1031.0 118.5 104.4
LL4-56 81 28003 1.0 18.1370 3.8 0.5814 4.1 0.0765 1.5 0.36 475.1 6.8 465.4 15.2 417.7 84.8 475.1 6.8 113.7
LL4-57 26 21984 2.0 13.8863 7.8 1.7180 8.0 0.1730 1.8 0.22 1028.8 16.7 1015.3 51.7 986.3 160.0 986.3 160.0 104.3
LL4-58 78 76379 1.5 12.7730 1.2 2.1387 2.2 0.1981 1.9 0.85 1165.2 20.2 1161.4 15.5 1154.2 23.7 1154.2 23.7 101.0
LL4-59 359 380859 3.1 13.4036 0.2 1.8902 1.5 0.1837 1.5 0.99 1087.4 15.2 1077.6 10.2 1057.9 4.9 1057.9 4.9 102.8
LL4-60 23 14968 1.2 13.9382 6.7 1.6644 7.5 0.1682 3.4 0.45 1002.5 31.4 995.0 47.8 978.7 137.3 978.7 137.3 102.4
LL4-61 100 61373 2.2 11.4167 0.9 2.8280 5.3 0.2342 5.2 0.99 1356.3 64.2 1363.0 39.9 1373.5 17.1 1373.5 17.1 98.7
LL4-62 115 275134 2.4 5.4828 0.2 13.0484 0.9 0.5189 0.9 0.96 2694.4 19.9 2683.2 8.8 2674.7 4.1 2674.7 4.1 100.7
LL4-63 72 55599 2.1 13.9143 1.6 1.6337 2.4 0.1649 1.8 0.74 983.8 16.0 983.3 14.9 982.2 32.2 982.2 32.2 100.2
LL4-64 71 58626 1.8 13.7797 2.0 1.6734 3.1 0.1672 2.4 0.78 996.9 22.4 998.5 19.8 1002.0 39.6 1002.0 39.6 99.5
LL4-65 82 41348 1.7 13.7124 2.3 1.7326 2.7 0.1723 1.4 0.52 1024.8 13.1 1020.7 17.2 1011.9 46.3 1011.9 46.3 101.3
LL4-66 45 27893 0.8 13.3011 4.4 1.7414 5.8 0.1680 3.8 0.66 1001.0 35.4 1024.0 37.5 1073.4 88.3 1073.4 88.3 93.3
LL4-67 188 82777 2.9 17.9544 1.7 0.5436 3.6 0.0708 3.2 0.88 440.9 13.6 440.8 13.0 440.3 38.3 440.9 13.6 100.1
LL4-68 40 52310 1.4 9.8524 3.0 4.0478 3.5 0.2892 1.8 0.51 1637.7 25.6 1643.9 28.4 1651.7 55.8 1651.7 55.8 99.2
LL4-69 106 59279 1.8 12.9951 1.0 2.0309 1.8 0.1914 1.5 0.84 1129.0 15.4 1125.9 12.1 1120.0 19.1 1120.0 19.1 100.8
LL4-70 88 28819 0.8 16.4702 3.8 0.8176 4.1 0.0977 1.5 0.37 600.7 8.5 606.7 18.5 629.2 81.3 600.7 8.5 95.5
LL4-71 72 22722 1.9 18.4448 9.2 0.4621 9.6 0.0618 2.5 0.27 386.6 9.5 385.7 30.7 380.0 207.6 386.6 9.5 NA
LL4-73 131 47811 3.2 13.1943 0.7 1.9342 1.6 0.1851 1.4 0.88 1094.7 13.8 1093.0 10.4 1089.5 14.7 1089.5 14.7 100.5
LL4-75 71 53620 1.6 12.6810 2.1 2.1449 2.2 0.1973 0.9 0.39 1160.7 9.2 1163.4 15.5 1168.6 40.9 1168.6 40.9 99.3
LL4-76 80 70128 1.6 14.2589 2.2 1.5052 2.7 0.1557 1.6 0.60 932.6 14.0 932.5 16.5 932.2 44.5 932.2 44.5 100.0
LL4-77 103 52397 4.0 12.6987 1.3 2.1379 2.0 0.1969 1.5 0.77 1158.7 16.0 1161.2 13.6 1165.8 24.9 1165.8 24.9 99.4
LL4-78 88 43942 2.5 14.0048 1.5 1.5995 2.6 0.1625 2.1 0.81 970.5 18.8 970.0 16.0 969.0 30.5 969.0 30.5 100.2
LL4-79 58 39105 1.1 17.5294 9.6 0.5966 9.7 0.0759 1.5 0.16 471.3 6.8 475.1 36.7 493.4 211.2 471.3 6.8 95.5
LL4-81 182 344059 0.6 10.7416 0.6 3.3483 1.1 0.2609 0.9 0.82 1494.2 11.7 1492.4 8.4 1489.8 11.7 1489.8 11.7 100.3
LL4-82 134 139921 2.7 12.8937 2.3 2.0921 2.6 0.1956 1.2 0.48 1151.8 12.9 1146.2 17.7 1135.5 45.2 1135.5 45.2 101.4
LL4-83 75 109933 0.9 9.9190 0.9 4.0478 2.1 0.2912 1.9 0.90 1647.5 27.0 1643.9 16.8 1639.2 16.8 1639.2 16.8 100.5
LL4-84 42 42619 0.9 12.4038 3.1 2.3227 3.5 0.2090 1.8 0.50 1223.2 19.6 1219.2 25.1 1212.2 60.5 1212.2 60.5 100.9
LL4-85 64 6394 2.3 9.5689 2.8 4.1483 3.6 0.2879 2.2 0.61 1631.0 31.6 1663.9 29.4 1705.6 52.4 1705.6 52.4 95.6
LL4-86 136 187400 2.7 13.6882 1.3 1.7435 1.8 0.1731 1.2 0.67 1029.1 11.3 1024.8 11.5 1015.5 26.6 1015.5 26.6 101.3
LL4-87 77 64504 2.2 12.0558 1.5 2.4683 2.2 0.2158 1.6 0.72 1259.7 18.0 1262.8 15.8 1268.0 29.6 1268.0 29.6 99.3
LL4-88 90 229528 0.9 5.4745 0.3 12.9045 1.3 0.5124 1.2 0.97 2666.8 26.9 2672.7 12.0 2677.2 5.3 2677.2 5.3 99.6
LL4-89 97 81128 1.1 8.9721 0.7 4.9691 1.4 0.3234 1.1 0.84 1806.1 18.0 1814.1 11.5 1823.3 13.5 1823.3 13.5 99.1
LL4-90 49 31664 0.5 13.1381 1.3 1.8430 2.3 0.1756 2.0 0.83 1043.0 18.9 1060.9 15.5 1098.1 25.9 1098.1 25.9 95.0
LL4-92 96 107227 1.2 12.4845 1.1 2.2838 3.1 0.2068 2.9 0.93 1211.7 31.5 1207.3 21.7 1199.4 22.2 1199.4 22.2 101.0
LL4-93 69 17164 1.2 19.0561 6.5 0.4975 6.9 0.0688 2.3 0.34 428.7 9.7 410.0 23.4 306.2 148.7 428.7 9.7 140.0
LL4-95 112 99007 1.4 13.1274 0.8 1.9172 2.0 0.1825 1.8 0.91 1080.8 18.3 1087.1 13.5 1099.7 16.6 1099.7 16.6 98.3
LL4-96 156 41011 0.9 17.7997 3.4 0.5595 4.2 0.0722 2.4 0.58 449.6 10.5 451.2 15.2 459.5 75.7 449.6 10.5 97.8
LL4-97 52 31662 1.7 13.8409 2.8 1.7119 3.3 0.1718 1.6 0.50 1022.3 15.6 1013.0 21.0 993.0 57.7 993.0 57.7 103.0
LL4-98 23 14458 1.4 13.2261 4.2 1.7764 4.9 0.1704 2.5 0.51 1014.3 23.4 1036.9 31.8 1084.7 84.5 1084.7 84.5 93.5
LL4-99 126 51808 3.1 13.7162 2.0 1.7077 2.6 0.1699 1.7 0.64 1011.5 15.6 1011.4 16.7 1011.3 41.0 1011.3 41.0 100.0
LL4-100 104 77734 2.4 13.3703 1.6 1.8962 1.9 0.1839 1.1 0.54 1088.1 10.5 1079.8 12.9 1062.9 33.0 1062.9 33.0 102.4
LL4-101 45 18265 1.0 18.6570 8.6 0.5716 8.9 0.0773 2.6 0.29 480.2 12.1 459.0 33.1 354.2 193.5 480.2 12.1 135.6
LL4-102 41 34149 1.7 10.9930 1.8 3.1621 2.4 0.2521 1.6 0.65 1449.4 20.6 1448.0 18.7 1445.9 34.9 1445.9 34.9 100.2
LL4-103 97 65179 1.4 13.2806 1.1 1.8966 2.5 0.1827 2.3 0.89 1081.6 22.5 1079.9 16.8 1076.5 23.0 1076.5 23.0 100.5
LL4-104 44 13020 1.9 18.1206 17.9 0.4935 18.1 0.0649 2.8 0.15 405.1 10.8 407.3 60.8 419.7 402.5 405.1 10.8 96.5
LL4-105 36 11642 0.9 17.7261 19.3 0.5241 19.9 0.0674 4.7 0.24 420.4 19.1 427.9 69.4 468.7 430.7 420.4 19.1 89.7
LL4-106 229 154288 2.5 12.2271 0.3 2.4192 2.0 0.2145 2.0 0.99 1252.9 22.6 1248.3 14.4 1240.4 6.1 1240.4 6.1 101.0

LL4 (1AA/02-13-086-07W4/00)
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Kolmogorov-Smirnov (K-S) statistics 
Analysis run on: Wednesday, Feb 27, 2013 @ 11:02:04 AM.  Version: 1.0.

K-S P-values using error in the CDF
CW-1 CW-2 CW-3 KE-1 KE-2 KE-3 KE-4 LA-1 LA-2 LA-3 LA-4 LB-1 LB-2 LB-3 LB-4 LL-2 LL-3 LL-4

CW-1 0.764 0.458 0.038 0.274 0.249 0.318 0.000 0.697 0.847 0.216 0.202 0.270 0.860 0.033 0.897 0.085 0.051
CW-2 0.764 0.027 0.330 0.044 0.899 0.989 0.000 0.850 0.554 0.138 0.879 0.831 0.747 0.104 0.999 0.532 0.228
CW-3 0.458 0.027 0.001 0.315 0.003 0.010 0.000 0.058 0.198 0.924 0.010 0.003 0.432 0.000 0.096 0.002 0.001
KE-1 0.038 0.330 0.001 0.007 0.866 0.295 0.000 0.460 0.086 0.004 0.956 0.167 0.066 0.923 0.407 0.757 0.987
KE-2 0.274 0.044 0.315 0.007 0.025 0.019 0.004 0.158 0.174 0.769 0.016 0.003 0.310 0.000 0.161 0.001 0.001
KE-3 0.249 0.899 0.003 0.866 0.025 0.966 0.000 0.840 0.330 0.018 0.777 0.905 0.277 0.484 0.766 0.916 0.739
KE-4 0.318 0.989 0.010 0.295 0.019 0.966 0.000 0.976 0.488 0.058 0.387 0.999 0.419 0.194 0.961 0.734 0.436
LA-1 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
LA-2 0.697 0.850 0.058 0.460 0.158 0.840 0.976 0.000 0.478 0.051 0.231 0.722 0.742 0.261 0.945 0.418 0.368
LA-3 0.847 0.554 0.198 0.086 0.174 0.330 0.488 0.000 0.478 0.466 0.149 0.405 1.000 0.025 0.626 0.193 0.054
LA-4 0.216 0.138 0.924 0.004 0.769 0.018 0.058 0.001 0.051 0.466 0.016 0.015 0.290 0.001 0.141 0.006 0.003
LB-1 0.202 0.879 0.010 0.956 0.016 0.777 0.387 0.000 0.231 0.149 0.016 0.159 0.186 0.571 0.748 0.667 0.810
LB-2 0.270 0.831 0.003 0.167 0.003 0.905 0.999 0.000 0.722 0.405 0.015 0.159 0.239 0.218 0.581 0.805 0.440
LB-3 0.860 0.747 0.432 0.066 0.310 0.277 0.419 0.000 0.742 1.000 0.290 0.186 0.239 0.033 0.840 0.118 0.074
LB-4 0.033 0.104 0.000 0.923 0.000 0.484 0.194 0.000 0.261 0.025 0.001 0.571 0.218 0.033 0.180 0.903 1.000
LL-2 0.897 0.999 0.096 0.407 0.161 0.766 0.961 0.000 0.945 0.626 0.141 0.748 0.581 0.840 0.180 0.303 0.253
LL-3 0.085 0.532 0.002 0.757 0.001 0.916 0.734 0.000 0.418 0.193 0.006 0.667 0.805 0.118 0.903 0.303 1.000
LL-4 0.051 0.228 0.001 0.987 0.001 0.739 0.436 0.000 0.368 0.054 0.003 0.810 0.440 0.074 1.000 0.253 1.000

K-S P-values for no error
CW-1 CW-2 CW-3 KE-1 KE-2 KE-3 KE-4 LA-1 LA-2 LA-3 LA-4 LB-1 LB-2 LB-3 LB-4 LL-2 LL-3 LL-4

CW-1 0.544 0.363 0.023 0.179 0.138 0.242 0.000 0.507 0.749 0.039 0.075 0.187 0.848 0.011 0.754 0.038 0.018
CW-2 0.544 0.018 0.189 0.028 0.565 0.877 0.000 0.465 0.401 0.056 0.717 0.695 0.532 0.031 0.846 0.241 0.091
CW-3 0.363 0.018 0.000 0.315 0.002 0.006 0.000 0.043 0.145 0.454 0.005 0.002 0.339 0.000 0.063 0.001 0.000
KE-1 0.023 0.189 0.000 0.001 0.698 0.155 0.000 0.342 0.025 0.001 0.630 0.104 0.013 0.675 0.138 0.599 0.740
KE-2 0.179 0.028 0.315 0.001 0.010 0.011 0.002 0.034 0.136 0.597 0.012 0.002 0.274 0.000 0.061 0.001 0.000
KE-3 0.138 0.565 0.002 0.698 0.010 0.450 0.000 0.698 0.183 0.006 0.778 0.669 0.082 0.165 0.608 0.851 0.405
KE-4 0.242 0.877 0.006 0.155 0.011 0.450 0.000 0.591 0.279 0.031 0.150 0.959 0.198 0.043 0.748 0.451 0.070
LA-1 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
LA-2 0.507 0.465 0.043 0.342 0.034 0.698 0.591 0.000 0.123 0.017 0.157 0.691 0.454 0.192 0.941 0.406 0.323
LA-3 0.749 0.401 0.145 0.025 0.136 0.183 0.279 0.000 0.123 0.348 0.075 0.302 0.895 0.004 0.328 0.054 0.017
LA-4 0.039 0.056 0.454 0.001 0.597 0.006 0.031 0.001 0.017 0.348 0.005 0.007 0.046 0.000 0.016 0.002 0.001
LB-1 0.075 0.717 0.005 0.630 0.012 0.778 0.150 0.000 0.157 0.075 0.005 0.129 0.139 0.277 0.643 0.567 0.375
LB-2 0.187 0.695 0.002 0.104 0.002 0.669 0.959 0.000 0.691 0.302 0.007 0.129 0.194 0.080 0.565 0.494 0.176
LB-3 0.848 0.532 0.339 0.013 0.274 0.082 0.198 0.000 0.454 0.895 0.046 0.139 0.194 0.005 0.641 0.062 0.006
LB-4 0.011 0.031 0.000 0.675 0.000 0.165 0.043 0.000 0.192 0.004 0.000 0.277 0.080 0.005 0.097 0.677 0.893
LL-2 0.754 0.846 0.063 0.138 0.061 0.608 0.748 0.000 0.941 0.328 0.016 0.643 0.565 0.641 0.097 0.263 0.174
LL-3 0.038 0.241 0.001 0.599 0.001 0.851 0.451 0.000 0.406 0.054 0.002 0.567 0.494 0.062 0.677 0.263 0.767
LL-4 0.018 0.091 0.000 0.740 0.000 0.405 0.070 0.000 0.323 0.017 0.001 0.375 0.176 0.006 0.893 0.174 0.767

Average K-S P-values using Monte-Carlo
CW-1 CW-2 CW-3 KE-1 KE-2 KE-3 KE-4 LA-1 LA-2 LA-3 LA-4 LB-1 LB-2 LB-3 LB-4 LL-2 LL-3 LL-4

CW-1 0.535 0.313 0.027 0.217 0.147 0.214 0.000 0.476 0.731 0.104 0.157 0.176 0.809 0.015 0.730 0.058 0.030
CW-2 0.535 0.017 0.154 0.033 0.572 0.774 0.000 0.559 0.413 0.058 0.549 0.652 0.519 0.045 0.802 0.256 0.124
CW-3 0.313 0.017 0.000 0.315 0.002 0.005 0.000 0.035 0.148 0.650 0.005 0.002 0.317 0.000 0.055 0.001 0.000
KE-1 0.027 0.154 0.000 0.002 0.542 0.187 0.000 0.368 0.033 0.001 0.614 0.106 0.034 0.759 0.245 0.578 0.869
KE-2 0.217 0.033 0.315 0.002 0.015 0.014 0.003 0.066 0.147 0.655 0.012 0.003 0.251 0.000 0.086 0.001 0.000
KE-3 0.147 0.572 0.002 0.542 0.015 0.679 0.000 0.738 0.183 0.007 0.662 0.617 0.144 0.281 0.568 0.780 0.494
KE-4 0.214 0.774 0.005 0.187 0.014 0.679 0.000 0.730 0.275 0.019 0.244 0.852 0.233 0.098 0.703 0.422 0.247
LA-1 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
LA-2 0.476 0.559 0.035 0.368 0.066 0.738 0.730 0.000 0.287 0.022 0.204 0.615 0.467 0.205 0.887 0.399 0.296
LA-3 0.731 0.413 0.148 0.033 0.147 0.183 0.275 0.000 0.287 0.303 0.104 0.307 0.895 0.009 0.443 0.076 0.027
LA-4 0.104 0.058 0.650 0.001 0.655 0.007 0.019 0.001 0.022 0.303 0.007 0.009 0.156 0.000 0.050 0.002 0.001
LB-1 0.157 0.549 0.005 0.614 0.012 0.662 0.244 0.000 0.204 0.104 0.007 0.115 0.122 0.311 0.582 0.546 0.513
LB-2 0.176 0.652 0.002 0.106 0.003 0.617 0.852 0.000 0.615 0.307 0.009 0.115 0.149 0.073 0.508 0.372 0.188
LB-3 0.809 0.519 0.317 0.034 0.251 0.144 0.233 0.000 0.467 0.895 0.156 0.122 0.149 0.014 0.641 0.065 0.030
LB-4 0.015 0.045 0.000 0.759 0.000 0.281 0.098 0.000 0.205 0.009 0.000 0.311 0.073 0.014 0.109 0.555 0.787
LL-2 0.730 0.802 0.055 0.245 0.086 0.568 0.703 0.000 0.887 0.443 0.050 0.582 0.508 0.641 0.109 0.282 0.195
LL-3 0.058 0.256 0.001 0.578 0.001 0.780 0.422 0.000 0.399 0.076 0.002 0.546 0.372 0.065 0.555 0.282 0.820
LL-4 0.030 0.124 0.000 0.869 0.000 0.494 0.247 0.000 0.296 0.027 0.001 0.513 0.188 0.030 0.787 0.195 0.820
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D-values using error in the CDF
CW-1 CW-2 CW-3 KE-1 KE-2 KE-3 KE-4 LA-1 LA-2 LA-3 LA-4 LB-1 LB-2 LB-3 LB-4 LL-2 LL-3 LL-4

CW-1 0.093 0.124 0.200 0.139 0.145 0.139 0.365 0.101 0.087 0.150 0.150 0.143 0.085 0.203 0.081 0.177 0.192
CW-2 0.093 0.212 0.135 0.192 0.081 0.064 0.423 0.087 0.112 0.164 0.082 0.089 0.095 0.173 0.053 0.114 0.147
CW-3 0.124 0.212 0.289 0.139 0.268 0.243 0.305 0.195 0.157 0.080 0.235 0.265 0.127 0.308 0.179 0.267 0.289
KE-1 0.200 0.135 0.289 0.239 0.087 0.144 0.459 0.123 0.180 0.256 0.073 0.161 0.186 0.079 0.127 0.096 0.065
KE-2 0.139 0.192 0.139 0.239 0.210 0.220 0.247 0.160 0.156 0.094 0.217 0.255 0.135 0.304 0.157 0.279 0.285
KE-3 0.145 0.081 0.268 0.087 0.210 0.073 0.428 0.089 0.137 0.221 0.094 0.082 0.142 0.121 0.095 0.080 0.098
KE-4 0.139 0.064 0.243 0.144 0.220 0.073 0.443 0.071 0.123 0.195 0.131 0.053 0.128 0.159 0.073 0.100 0.127
LA-1 0.365 0.423 0.305 0.459 0.247 0.428 0.443 0.390 0.385 0.271 0.429 0.468 0.368 0.512 0.391 0.494 0.508
LA-2 0.101 0.087 0.195 0.123 0.160 0.089 0.071 0.390 0.121 0.195 0.147 0.100 0.097 0.146 0.075 0.126 0.132
LA-3 0.087 0.112 0.157 0.180 0.156 0.137 0.123 0.385 0.121 0.122 0.161 0.129 0.049 0.213 0.107 0.154 0.192
LA-4 0.150 0.164 0.080 0.256 0.094 0.221 0.195 0.271 0.195 0.122 0.220 0.225 0.140 0.280 0.164 0.245 0.260
LB-1 0.150 0.082 0.235 0.073 0.217 0.094 0.131 0.429 0.147 0.161 0.220 0.160 0.153 0.111 0.095 0.102 0.090
LB-2 0.143 0.089 0.265 0.161 0.255 0.082 0.053 0.468 0.100 0.129 0.225 0.160 0.148 0.152 0.111 0.092 0.125
LB-3 0.085 0.095 0.127 0.186 0.135 0.142 0.128 0.368 0.097 0.049 0.140 0.153 0.148 0.205 0.087 0.169 0.183
LB-4 0.203 0.173 0.308 0.079 0.304 0.121 0.159 0.512 0.146 0.213 0.280 0.111 0.152 0.205 0.156 0.081 0.047
LL-2 0.081 0.053 0.179 0.127 0.157 0.095 0.073 0.391 0.075 0.107 0.164 0.095 0.111 0.087 0.156 0.137 0.144
LL-3 0.177 0.114 0.267 0.096 0.279 0.080 0.100 0.494 0.126 0.154 0.245 0.102 0.092 0.169 0.081 0.137 0.047
LL-4 0.192 0.147 0.289 0.065 0.285 0.098 0.127 0.508 0.132 0.192 0.260 0.090 0.125 0.183 0.047 0.144 0.047

D-values for no error
CW-1 CW-2 CW-3 KE-1 KE-2 KE-3 KE-4 LA-1 LA-2 LA-3 LA-4 LB-1 LB-2 LB-3 LB-4 LL-2 LL-3 LL-4

CW-1 0.112 0.133 0.212 0.153 0.165 0.149 0.380 0.117 0.096 0.199 0.179 0.155 0.086 0.229 0.095 0.199 0.217
CW-2 0.112 0.221 0.154 0.204 0.112 0.085 0.430 0.121 0.127 0.189 0.097 0.101 0.113 0.205 0.086 0.145 0.175
CW-3 0.133 0.221 0.306 0.139 0.277 0.253 0.331 0.203 0.168 0.126 0.249 0.277 0.137 0.327 0.190 0.279 0.303
KE-1 0.212 0.154 0.306 0.275 0.102 0.166 0.482 0.135 0.213 0.286 0.106 0.176 0.227 0.104 0.165 0.110 0.098
KE-2 0.153 0.204 0.139 0.275 0.232 0.233 0.265 0.203 0.164 0.109 0.223 0.264 0.140 0.307 0.185 0.278 0.304
KE-3 0.165 0.112 0.277 0.102 0.232 0.127 0.438 0.102 0.158 0.246 0.094 0.105 0.181 0.162 0.109 0.088 0.128
KE-4 0.149 0.085 0.253 0.166 0.233 0.127 0.452 0.114 0.146 0.212 0.165 0.075 0.157 0.204 0.099 0.126 0.190
LA-1 0.380 0.430 0.331 0.482 0.265 0.438 0.452 0.409 0.390 0.287 0.430 0.470 0.386 0.513 0.398 0.495 0.515
LA-2 0.117 0.121 0.203 0.135 0.203 0.102 0.114 0.409 0.170 0.222 0.160 0.103 0.123 0.156 0.076 0.128 0.137
LA-3 0.096 0.127 0.168 0.213 0.164 0.158 0.146 0.390 0.170 0.134 0.181 0.140 0.082 0.253 0.135 0.192 0.221
LA-4 0.199 0.189 0.126 0.286 0.109 0.246 0.212 0.287 0.222 0.134 0.246 0.243 0.196 0.324 0.221 0.269 0.285
LB-1 0.179 0.097 0.249 0.106 0.223 0.094 0.165 0.430 0.160 0.181 0.246 0.167 0.162 0.141 0.104 0.111 0.129
LB-2 0.155 0.101 0.277 0.176 0.264 0.105 0.075 0.470 0.103 0.140 0.243 0.167 0.155 0.184 0.113 0.119 0.159
LB-3 0.086 0.113 0.137 0.227 0.140 0.181 0.157 0.386 0.123 0.082 0.196 0.162 0.155 0.248 0.105 0.187 0.244
LB-4 0.229 0.205 0.327 0.104 0.307 0.162 0.204 0.513 0.156 0.253 0.324 0.141 0.184 0.248 0.175 0.103 0.083
LL-2 0.095 0.086 0.190 0.165 0.185 0.109 0.099 0.398 0.076 0.135 0.221 0.104 0.113 0.105 0.175 0.142 0.157
LL-3 0.199 0.145 0.279 0.110 0.278 0.088 0.126 0.495 0.128 0.192 0.269 0.111 0.119 0.187 0.103 0.142 0.095
LL-4 0.217 0.175 0.303 0.098 0.304 0.128 0.190 0.515 0.137 0.221 0.285 0.129 0.159 0.244 0.083 0.157 0.095

Two std devs. of P-values using Monte-Carlo
CW-1 CW-2 CW-3 KE-1 KE-2 KE-3 KE-4 LA-1 LA-2 LA-3 LA-4 LB-1 LB-2 LB-3 LB-4 LL-2 LL-3 LL-4

CW-1 0.268 0.144 0.028 0.081 0.101 0.147 0.000 0.313 0.168 0.130 0.139 0.097 0.165 0.018 0.270 0.050 0.031
CW-2 0.268 0.012 0.195 0.015 0.353 0.335 0.000 0.383 0.205 0.057 0.362 0.184 0.253 0.081 0.358 0.266 0.175
CW-3 0.144 0.012 0.001 0.000 0.002 0.005 0.000 0.029 0.077 0.412 0.006 0.002 0.170 0.000 0.038 0.001 0.000
KE-1 0.028 0.195 0.001 0.003 0.333 0.202 0.000 0.165 0.053 0.002 0.412 0.103 0.042 0.316 0.212 0.310 0.240
KE-2 0.081 0.015 0.000 0.003 0.012 0.007 0.003 0.063 0.067 0.210 0.007 0.002 0.086 0.000 0.055 0.000 0.000
KE-3 0.101 0.353 0.002 0.333 0.012 0.454 0.000 0.174 0.178 0.009 0.239 0.326 0.116 0.304 0.236 0.273 0.398
KE-4 0.147 0.335 0.005 0.202 0.007 0.454 0.000 0.375 0.285 0.022 0.206 0.289 0.173 0.163 0.303 0.442 0.321
LA-1 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
LA-2 0.313 0.383 0.029 0.165 0.063 0.174 0.375 0.000 0.269 0.037 0.054 0.250 0.325 0.114 0.195 0.063 0.111
LA-3 0.168 0.205 0.077 0.053 0.067 0.178 0.285 0.000 0.269 0.195 0.067 0.187 0.234 0.019 0.253 0.103 0.049
LA-4 0.130 0.057 0.412 0.002 0.210 0.009 0.022 0.001 0.037 0.195 0.009 0.010 0.219 0.000 0.077 0.003 0.001
LB-1 0.139 0.362 0.006 0.412 0.007 0.239 0.206 0.000 0.054 0.067 0.009 0.084 0.077 0.333 0.242 0.189 0.375
LB-2 0.097 0.184 0.002 0.103 0.002 0.326 0.289 0.000 0.250 0.187 0.010 0.084 0.092 0.106 0.152 0.361 0.224
LB-3 0.165 0.253 0.170 0.042 0.086 0.116 0.173 0.000 0.325 0.234 0.219 0.077 0.092 0.019 0.272 0.048 0.034
LB-4 0.018 0.081 0.000 0.316 0.000 0.304 0.163 0.000 0.114 0.019 0.000 0.333 0.106 0.019 0.094 0.410 0.396
LL-2 0.270 0.358 0.038 0.212 0.055 0.236 0.303 0.000 0.195 0.253 0.077 0.242 0.152 0.272 0.094 0.087 0.099
LL-3 0.050 0.266 0.001 0.310 0.000 0.273 0.442 0.000 0.063 0.103 0.003 0.189 0.361 0.048 0.410 0.087 0.342
LL-4 0.031 0.175 0.000 0.240 0.000 0.398 0.321 0.000 0.111 0.049 0.001 0.375 0.224 0.034 0.396 0.099 0.342


