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20210715-PL-KK-A Medicine Peak Quartzite:

•	 361 analyses of detrital zircon grains 

•	 337/361 analyses concordant or near con-
cordant to within -10% and +3%

•	  207Pb/206Pb dates of the 337 analyses range 
from ~2,600 to 3,600 Ma, with most 
~2,700 to 2,800 Ma
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Figure A3–3.  Combined 207Pb/206Pb age histo-
gram (green bars) and kernel density estimate 
(purple curve) plot for Medicine Peak Quartzite 
sample 20210715-PL-KK-A; includes concor-
dant to near-concordant dates (within -10% 
and +3%). Y-axis shows counts. Kernel density 
estimate plots created with IsoplotR (Ver-
meesch, 2018).

•	 337/361 analyses of concordant or near con-
cordant detrital zircon grains 

•	  207Pb/206Pb ages plotted for all analyses

•	 10 Ma bin widths used for both histogram 
and KDE curve

•	 Two main detrital zircon age populations, 
close in age: 2,700 Ma and 2,730 Ma

•	 Two minor populations: 2,840 Ma and 
2,920 Ma

•	 Maximum depositional age of the unit is 
~2,600 Ma
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Figure A3–4.  Concordia plot of zircon LA-
ICP-MS analyses from Medicine Peak Quartzite 
sample 20210715-PL-KK-A showing concor-
dant and near-concordant dates in green ellipses 
and discordant dates in white ellipses. Created 
with IsoplotR (Vermeesch, 2018).
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20210805-PL-RT-B Magnolia Formation:

•	 356 analyses of detrital zircon grains

•	 309/356 analyses concordant or near con-
cordant to within -10% and +2%

•	  207Pb/206Pb dates of the 309 analyses 
range from ~2,500 to 3,100 Ma, with most 
~2,650 to 2,800 Ma
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Figure A3–5.  Combined 207Pb/206Pb age histo-
gram (green bars) and kernel density estimate 
(purple curve) plot for Magnolia Formation 
sample 20210805-PL-RT-B; includes concor-
dant to near-concordant dates (within -10% 
and +2%). Y-axis shows counts. Kernel density 
estimate plots created with IsoplotR (Ver-
meesch, 2018).

•	 309/356 analyses of concordant or near 
concordant detrital zircon grains

•	  207Pb/206Pb ages plotted for all analyses

•	 10 Ma bin widths used for both histogram 
and KDE curve

•	 Two main detrital zircon age populations, 
close in age: 2,690 Ma and 2,720 Ma

•	 One minor population: 2,500 Ma

•	 Maximum depositional age of the unit is 
~2,500 Ma
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Figure A3–6.  Concordia plot of zircon LA-
ICP-MS analyses from Magnolia Formation 
sample 20210805-PL-RT-B showing concordant 
and near-concordant dates in green ellipses and 
discordant dates in white ellipses. Created with 
IsoplotR (Vermeesch, 2018).
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20210811-PL-KK-C Bow Quartzite:

•	 355 analyses of detrital zircon grains

•	 289/355 analyses concordant or near con-
cordant to within -10% and +1%

•	  207Pb/206Pb dates of the 289 analyses range 
from ~2,500 to 3,400 Ma, with most 
~2,700 to 2,800 Ma
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Figure A3–7.  Combined 207Pb/206Pb age histo-
gram (green bars) and kernel density estimate 
(purple curve) plot for Bow Quartzite sample 
20210811-PL-KK-C; includes concordant to 
near-concordant dates (within -10% and +1%). 
Y-axis shows counts. Created with IsoplotR 
(Vermeesch, 2018).

•	 289/355 analyses of concordant or near 
concordant detrital zircon grains

•	  207Pb/206Pb ages plotted for all analyses

•	 10 Ma bin widths used for both histogram 
and KDE curve

•	 Three main detrital zircon age populations: 
2,500 Ma, 2,690 Ma (overwhelming dom-
inant), and 2,810 Ma

•	 Maximum depositional age of the unit is 
~2,500 Ma
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Figure A3–8.  Concordia plot of zircon LA-
ICP-MS analyses from Bow Quartzite sample 
20210811-PL-KK-C showing concordant and 
near-concordant dates in green ellipses and 
discordant dates in white ellipses. Created with 
IsoplotR (Vermeesch, 2018).
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Appendix 4: Methods and Results of Geochronology Samples from University of Arizona

Methods
Detrital zircon geochronology analyses were carried out at the Arizona LaserChron Center at the University of 
Arizona, and the following text is modified from Mark Pecha, written commun., (2019).

Sample 20210924-PL-RT-A, collected from the Rock Knoll Formation, was sent to the University of Arizona as a 
bulk sample. Zircon grains were extracted from bulk sample, including density separation using a Wilfley table and 
heavy liquids (methylene i). The resulting heavy-mineral fraction then underwent separation using a Frantz LB-1 
magnetic barrier separator to isolate the zircons. 

Sample 20210831-PL-KK-C-1, collected from the Browns Park Formation, was sent to Zirchron, LLC as a bulk 
sample for zircon extraction using Electrical Pulse Disaggregation. Zircon separates were then sent to the Arizona 
LaserChron Center at the University of Arizona for the remainder of the preparation and analysis process.   

A representative split of the entire zircon yield of each sample was incorporated into a 1-inch epoxy mount along with 
multiple fragments of each of the three zircon standards (FC1, SL-mix, and R33). The mounts were sanded down 
approximately 20 microns, polished progressively using a 9-, 5-, 3-, and 1-micron polishing pads, and backscatter 
electron (BSE) imaged using a Hitachi S-3400N scanning electron microscope (SEM) equipped with a Gatan 
Chroma CL2 detector. Prior to isotopic analysis, the mounts were cleaned in an ultrasound bath of one percent 
HNO3 and one percent HCl in order to remove any residual common Pb from the surface of the mount. 

U-Pb geochronology of individual zircon crystals was conducted by laser ablation multicollector inductively coupled 
mass spectrometry (LA-ICPMS) at the Arizona LaserChron Center (Gehrels and others, 2006, 2008). The isoto-
pic analyses involved ablation of zircon using a Photon Machines Analyte G2 excimer laser coupled to a Thermo 
Element 2 single-collector-ICPMS. Drill rate is approximately 1 micron per second, resulting in a final ablation pit 
depth of about 12 microns.

The errors in determining the 206Pb/238U and 206Pb/204Pb result in a final measurement error of approximately 1–2 
percent (at 2σ level) in the 206Pb/238U age for each analysis. The errors in determining 206Pb/207Pb and 206Pb/204Pb also 
result in approximately 1–2 percent (at 2σ level) uncertainty in age for grains that are older than 900 Ma, however, 
they are substantially larger for younger grains due to the low intensity of the 207Pb signal.

The common Pb correction is accomplished by using the Hg-corrected 204Pb and assuming an initial Pb composi-
tion 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 crystalline rocks. Interference of 
204Hg with 204Pb is accounted for measurement of 202Hg during laser ablation and subtraction of 204Hg, according 
to the natural 202Hg/204Hg of 4.35.

Results 
The complete datasets are available in Supplemental Data tables 11and 12, included with this report.

For sample 20210831-PL-KK-C-1, maximum depositional age was calculated using Isoplot’s Weighted Average 
Plot (version 4.15.11.10.15; Ludwig, 1991a, 2003). The weighted mean age at 2s was determined from the youngest 
cluster of three or more grain ages (i ≥ 3) overlapping in age by weighting each measurement by the square of its 
uncertainty. This method assumes the grains are cogenetic and is valid if the mean square weighted deviation of the 
set of grains is near one. Uncertainties shown in these results are at the 1σ level and include only measurement errors.
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Figure A4–1.  Combined age histogram and kernel density esti-
mate plot for Rock Knoll Formation sample 20210924-PL-RT-A; 
y-axis shows counts; n is the number of concordant analyses 
included in the diagram. Kernel density estimate plots made using 
IsoplotR (Vermeesch, 2018).
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Figure A4–2.  Combined age histogram and kernel density estimate 
plot for Browns Park Formation sample 20210831-PL-KK-C-1; 
y-axis shows counts; n is the number of concordant analyses in-
cluded in the diagram. Kernel density estimate plots made using 
IsoplotR (Vermeesch, 2018).
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Figure A4–3.  Combined age histogram and kernel density esti-
mate plot for dates less than 1,000 Ma from Browns Park Forma-
tion sample 20210831-PL-KK-C-1; y-axis shows counts; n is the 
number of concordant analyses included in the diagram. Kernel 
density estimate plots made using IsoplotR (Vermeesch, 2018).
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Figure A4–4.  Mean square weighted deviation (MSWD) plot 
to determine the Maximum Depositional Age for Browns Park 
Formation sample 20210831-PL-KK-C-1. Calculated and plotted 
with Isoplot’s Weighted Average Plot (version 12.4.15.11.10.15; 
Ludwig, 1991a; 2003).
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