Archiving new U-Pb data and re-use of legacy data

Issues:

* Lots (100,000’s) of DZ ages published already

» Each data set is large (hundreds to thousands of analyses)

* Increasing number of data sets generated per year

* No existing database formatted appropriately for DZ data, with global coverage
* Need community agreement on data interpretation & reporting

Opportunities:
* Global database for DZ ages would be a powerful research tool!
* Provide platform for developing new tools for data analysis/interpretation



“Geochron” = Detrital Zircon Database in development

Jim Bowring = College of Charleston (Cirdles: programming)

Doug Walker & Jason Ash = University of Kansas (EarthChem)

Sam Bowring and Noah McLean = MIT (EARTHTIME)

George Gehrels & Clare Tochilin = University of Arizona (NU multicollector)

Geochronology Working Group (Matt Horstwood, Norm Pearson, Jan Kosler, Paul Sylvester,
Jackson, Chad Paton)

Jeff Vervoort = Washington State University (Element Hi Res single-collector)
Tom Lapen = University of Houston (Varian quadrupole)

Funding from US National Science Foundation & ExxonMobil

Phase 1: Build database to handle legacy DZ data

Phase 2:

e Develop math for rigorous data reduction (EARTHTIME/Working-group protocols)
e Develop software for data reduction/analysis tools

e Enable labs to connect to Geochron for real-time reduction/analysis/archival

e Platform for developing new tools to display, analyze, and compare data sets



Geologic Metadata

Legacy Samples:

Sample name

Location (Lat/Long or UTM)
Source/publication Info

New Samples:
Sample name
IGSN(?) identifier
Location (Lat/Long or UTM & elevation)
Unit Name (e.g., Eureka Formation)
Rock Type (e.g., sandstone, conglomerate, quartzite)
Type of Analysis (Provenance, Max Depo Age, etc.)
Name of Collector
Source of Data (Publication info)
Stratigraphic age (Period/Epoch)
Minimum stratigraphic age (Ma)
Maximum stratigraphic age (Ma)
Size of sample
Sample notes
Name & Type of Physiographic Feature
Location Description
Locality (City, County, State, Country)
Field Program
Collection Date
Curation of Sample (current and original)



Analytical Data

Legacy Data:

Sample Name /Fraction
206/238 ratio and uncertainty
207 /235 ratio and uncertainty
rho 206/238-207/235
206/238 age and uncertainty
207 /235 age and uncertainty
206/207 age and uncertainty
Preferred age and uncertainty
206/204 and uncertainty
Concordance (%)

Uconc

U/Th

Submitted as xls (csv) file

New Data:

Sample info (4 cells)

Lab info (16 cells)

Constants (12 cells)

Blank Info (11 cells)

Initial Pb info (6 cells)
Standard Info (11 cells)
Analysis info (14 cells)

Counts and Ratios (48 cells)
Ages & Uncertainties (10 cells)

Submitted automatically with
each analysis

Keyed to unique GrainlD



Host Rock Age: (Ma) Min:

NONE
CENOZOIC {0 Ma - 65.5 Ma)
or Geological Age » QUATERNARY (O Ma-26Ma)
» HOLOCENE {0 Ma-0.01 Ma)
» PLEISTOCENE ( 0.01 Ma-2.6 Ma )

Detrital Rock Type: NONE

Show: © show All Samples © show Only Filtered
Figures: © show Concordia Diagrams @ Show points

Sample Details:

Sample ID:
Min Age:

Max Age:
Detrital Type:

Stratigraphic
Formation Name:

Oldest Frac. Date:
Youngest Frac. Date:

Currie Chinle
201.6 Ma
235.0 Ma
sandstone

Shinarump

1977.192 Ma
222.346 Ma

Q VIEW SAMPLE DETAILS

Total Sample Count: 245



http://www.geochronportal.org/upstreamsearch
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Probability Plot

|| sample Date Interpretations l N i,‘_‘_)g
Concordia Plot Weighted Means Plot

A

0 300 1200 1800 2000 2400 2800 3200 3600 4000
1 a1
Coam O 78 {5 best 5 ~ ~
ﬂ‘lllllll'IIII||lll:|IllllI]|I|llll|llll|lllll‘|llll| |Illl||lllllIlllllll'Illlllllllllllllll[]lll||llll IIIII'IHI[IIIIIIIIl||lll|l!ll|llll|lIIl'IIIl‘IIl‘I
- | l Reset I 17| -100-30-80 -70-60 -50 -40-30 -20-10 0 0 10 20 20 40 50 60 70 80 90100 O 410 20 30 40 50 60 70 80 90 100
— Negative % discordance =-100 Positive % discordance = 100 % uncertainty = 100

Concordia | Weighted Mean | Any 2| Any 3 Probability |v1ab6|

Close Write Concordia S¥G and PDF Write WeightedMean SVG and PDF Write ProbabilityDensity SVG and PDF




U-Pb Table (selectable)

|| [Manual Update] for U-Pb Redux Sample: 08UA02_2 { 0BUA02_2.redux } using LAICPMS_MCUA data

U-Pb Sample Aliquots LabData Reports References Web Resources Tools Help

=10l x|

Aliquot Incl|Note Fraction 206/204 206/207 206/208 206/205 207/205 208/205 202/205 2381235 233i235 2331236 Tracer
: 100084 .000 LEGACY Al
08UA02_2 V| N 038UA02_1 SEprs :I;
7l N 08UA02 2 6072.0000 LEGACY
= 0.0000
7l N 08UA02 3 5000.0000 LEGACY
= 0.0000
Pl N 08UAO2 4 15264.0000 LEGACY
= 0.0000
7l N 08UA02 5 42468.0000 LEGACY
= 0.0000
7l N 08UA02 6 6936.0000 LEGACY
- 0.0000
Pl N 08UA02 7 10696.0000 LEGACY
= 0.0000 = 1
Rl x|
Composi tion Isotopic Ratios Dates (Ma)
conc Th/ 20 7Pbé 207Pb/ 206Pb/ Corr. 206Pb/ +2¢ 207Pb/ 20 207Pb/ 20 best +20
Fraction U(ppm) u= 206Pb®> 20 % 235U* 20 % 238UF +20 % coef. 238U abs 235U abs 206Pbc abs % disc? date abs Fraction
08UA02_2 -
08UA02_1 432.141 | 0.07| 0.0806 4.2 2.13 4.8/ 0.1917 2.4/0.500 | 1130 25 1159 33 1213 82 6.78| 1213 82 08UA02_1
08UA02_2 177.658 | 0.88| 0.062 58 0.44 58 0.0512 4.4/0.077| 322 14 369 180 681 | 1300 52.76 | 322 14 08UA02_2
08UA02_3 200.191 | 0.40| 0.0510 5.5| 0.306 6.3 0.0435 3.0/0.474| 274.4 8.0 271 15 242 130 | -13.28 | 274. 8.0 | 08UA02_3
08UA02_4 744.678 | 0.56| 0.0471 7.5| 0.1082 7.7 0.01665 1.7/0.224| 106.5 1.8 104.4 7. 57 180 | -87.79| 106. 1.8 08UA02_4
08UA02_5 266.203 | 0.56| 0.0947 4.3 3.41 4.8| 0.2609 2.1/0.440| 1494 28 1506 37 1522 81 1.80 | 1522 81 08UA02_5
08UA02_6 362.558 | 0.49| 0.059 34 0.43 34 0.0527 3.2/0.094| 331 10 364 100 582 740 43.07 | 331 10 08UA02_6
08UA02_7 147.520 | 0.35| 0.0761 6.5 1.70 6.8 0.1619 2.0/0.292| 967 18 1008 43 1097 130 11.85| 1097 130 08UA02_7
08UA02_8 718.976 |0.70| 0.0484 6.3 0.0891 9.6 0.01335 7.2/0.755 85.5 6.1 86.6 7. 117 150 27.22 85. 6.1 08UA02_8
08UA02_9 266.088 | 0.60| 0.0453| 19 0.095 19 0.01523 3.2 0.168 97.4 3.1 92 17 -37 450 | 363.69 97. 3.1 | 08UA02_9
08UA02_10 | 354.188 |0.41)| 0.067 20 0.68 28 0.074 9 0.671| 458 82 525 110 830 430 44.90 | 458 82 08UA02_10
08UA02_11 | 105.013 |0.99| 0.0773 5.3 2.12 6.3 0.1986 3.4/ 0.538 | 1168 36 1154 44 1129 110 -3.40| 1129 110 08UA02_11
08UA02_12 | 377.536 | 0.35| 0.0561 2.5 0.542 2.7 0.07002 1.0/0.372| 436.3 4.3 439.8 9. 458 57 4.76 | 436. 4.3 08UA02_12
08UA02_13 75.3114 | 0.61 | 0.060 21 0.60 21 0.0725 3.5/0.168| 451 15 477 80 602 450 25.10| 451 15 08UA02_13
08UA02_14 | 188.636 | 0.54| 0.0615 4.1 0.876 4.2 0.1033 1.1/0.260, 633.8 6.6 639 20 658 88 3.61| 633. 6.6 08UA02_14
08UA02_15 | 252.237 |1.01| 0.1063 2.5 4.49 2.7 0.3066 1.1/0.402 | 1724 16 1730 22 1737 45 0.78| 1737 45 08UA02_15
08UA02_16 | 409.888 |0.72| 0.0508| 20 0.093 21 0.01334 7.4/0.355 85.4 6.3 91 18 232 450 63.19 85. 6.3 08UA02_16
08UA02_17 | 339.638 | 0.52| 0.0495 7.0/ 0.175 7.1/ 0.02569 1.0/ 0.142| 163.5 1.6 164 11 173 160 5.57| 163. 1.6 | 08UA02_17
08UA02_18 | 394.078 | 0.52| 0.0542 5.4 0.380 6.6 0.0508 3.8/ 0.569| 319 12 327 18 380 120 15.94| 319 12 08UA02_18
08UA02_19 | 534.002 |0.70| 0.0534 4.5| 0.287 5.1 0.03890 2.3/0.461| 246.0 5.6| 256 11 347 100 29.03 | 246. 5.6 | 08UA02_19
08UA02_20 jﬂ naz2 n 7.1 N NS2S 11 n 100 11 n N275aA 110 10 178 2 2N 1R 10 WA 260 A2 7A 178 2 NRIIAND ’)l] ‘-'_v.]
ogian? 21 |4 2
Load Last Sam... Open a Sample Save & Quit Save Quit Update D... START Live Workilow. Reduce All Sample Dates




Database ready to go — anywhere in the world!
Contact Jim Bowring bowring@gmail.com

Sample Details:

Sample ID:
Min Age:

Max Age:
Detrital Type:

Stratigraphic
Formation Name:

Oldest Frac. Date:
Youngest Frac. Date:

Currie Chinle
201.6 Ma
235.0 Ma
sandstone

Shinarump

1977.192 Ma
222.346 Ma

Q VIEW SAMPLE DETAILS

Total Sample Count: 245



http://www.geochronportal.org/upstreamsearch
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Workflow for New data:

Mass spec feeds raw data directly to Geochron

MIT-TIMS

NU HR ICPMS (Arizona)

Element HR Single-Collector (Jeff Vervoort)

Varian Quadrupole (Tom Lapen)
Data matched in Geochron with Parameters/Protocols for specific lab
Data matched with geological metadata for sample
Operator evaluates intensities & ratios using graphical output (real-time)
Intensities & ratios used to calculate ages (real-time)
Concordia, Log-Concordia, & T-W Concordia plots updated real-time
Graphs and Tables can be saved (Publication quality)
Tools available for comparing with other samples and other types of data

Probability Plots, Histograms, etc

Information remains private until released
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Workflow for New data:

Mass spec feeds raw data directly to Geochron

MIT-TIMS

NU HR ICPMS (Arizona)

Element HR Single-Collector (Jeff Vervoort)

Varian Quadrupole (Tom Lapen)
Data matched in Geochron with Parameters/Protocols for specific lab
Data matched with geological metadata for sample
Operator evaluates intensities & ratios using graphical output (real-time)
Intensities & ratios used to calculate ages (real-time)
Concordia, Log-Concordia, & T-W Concordia plots updated real-time
Graphs and Tables can be saved (Publication quality)
Tools available for comparing with other samples and other types of data

Norm Prob Plot, Cum Prob Plot, Histograms, etc

Information remains private until released

New tools welcomed!



Issues for Current (Legacy) Database:

Quality control during input?

From labs that have not described analytical methods?
Accept all types of data (e.g., not common Pb corrected)?
How deal with multiple analyses per grain?

How deal with samples with small N?



