
DZtoolbox.com, a web app for quantitative detrital geochronology analysis 

-Detrital zircon (DZ) geochronology ever increasing in popularity
-Analytical tools have been developed for DZ data; however, 
  there is no web-based software suite that includes both data 
  visualization and interpretive tools for DZ geochronology
-DZtoolbox is a web app that provides free access to DZ analysis tools
-Current capabilities include:

-Quantitative comparison for U-Pb age distributions (similarity,
  likeness, Kolmogorov-Smirnov (KS) test, Kuiper test, and 
  Cross-correlation)
-Multidimensional scaling (MDS)
-Forward (top-down) sediment mixture modeling

-The application design is expandable, with future plans to include
-Maximum depositional age calculations
-Non-negative matrix factorization (NMF, bottom-up inverse 
  modeling)
-Interpretive tools for multivariate data (e.g., U-Pb + Hf data,
  trace elements)

Mixture Modeling

K-S Test of CDFs

Overview
-Mixture modeling implements an inverse Monte Carlo method outlined in 
 Sundell and Saylor (2017) 
-“Top-down” mixture modeling (e.g., Sharman and Johnstone, 2017) where multiple 
  potential “source” samples are characterized and one basin “sink” sample is tested
  at a time
-Three quantitative measures have been implemented: Cross-correlation of KDEs; 
  K-S and Kuiper tests of CDFs, as in DZmix (Sundell and Saylor, 2017)
-Example is synthetic data with known source contributions from Sundell and 
  Saylor (2017)
-User defined number of random simulations, age range, and number of best-fit 
 trials to calculate uncertainty (e.g., best 1% fits)
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-Data compiled and reported in Puetz and Condie (2019)
-Data are separated into continental zones based on 
  Paleozoic sutures from Domeier and Torsvik (2014) as 
  reported in Sundell and Macdonald (2022)
-Data compilation (detrital) includes N = 567,137 grains

n = 567,137 (detrital)

Test Data: Global Data Compilation

Map of Global Data Compilation (Detrital)

CDF and KDE of Global Data Compilation (Detrital)

Cross-Correlation Matrix and MDS Plot

Similarity Matrix and MDS Plot
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Cross-Correlation of KDEs

Future Directions
-Non-negative matrix factorization (NMF) in 1D, DZnmf (Saylor et al., 
 2019) and 2D, DZnmf2D (Saylor and Sundell, 2021)
-Maximum depositional age, DZmda (Sundell et al., 2024)
-Multivariate data visualization and interpretation(e.g., HafniumPlotter 
 (Sundell et al., 2019))

Development
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