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DZnmf is a program used for non-negative matrix factorization (NMF) of detrital 

zircon U-Pb age distributions. The program was developed by Joel Saylor at the 

University of Houston, Department of Earth and Atmospheric Sciences, and Kurt 
Sundell at the University of Arizona, Department of Geosciences. DZnmf 

implements an inverse approach to characterizing sediment source age 
distributions from a suite of basin (sink) age distributions. DZnmf determines 

potential source age distributions from only the basin sink data, without any a 

priori knowledge of the sediment sources themselves, and is capable of estimating 
the optimal number of sources from the suite of basin data. NMF is widely used in 

signal processing and image analysis (e.g., Lee and Seung, 1999) and was first 
applied to detrital geochronology by Sharman and Johnstone (2017); before that 

NMF has been used to unmixing grain size data (Paterson and Heslop, 2015).  

Saylor et al. (2019) explain in detail the NMF method applied to detrital 
geochronology. In short, NMF determines two matrices, W (m-by-k), and H (k-by-

n), where V ≈ WH + E (via matrix multiplication); E is the residual calculated as V 

– WH. V is composed of m equally-spaced probabilities along an age distribution 
probability density plot (PDP) or kernel density estimate (KDE) for n distributions. 

W is composed of m probabilities for k factorized sources. H is composed of k 
weighting functions for each of the factorized components within n samples. W 

and H are estimated by iterative update seeking to minimize E using the 

alternating non-negative least squares algorithm of Li and Ngom (2013) and Van 

Benthem and Keenan (2004). 

For a detailed description of the methods implemented in DZnmf, and for proper 

citation, please reference the following paper:  

Saylor, Joel E., K. E. Sundell, and G. R. Sharman. "Characterizing sediment sources 

by non-negative matrix factorization of detrital geochronological data." Earth and 

Planetary Science Letters 512 (2019): 46-58. 

Note that this program requires the MATLAB Runtime. The Runtime is free and only needs 
to be installed once. Following installation and upon running DZnmf, the Runtime will 

automatically be accessed; there is no need to open the Runtime directly. If you have 

comments/questions about any of the files, please contact or Joel Saylor 

(joelsaylor@gmail.com) or Kurt Sundell (kurtsundell@gmail.com). 

Following are links to the latest version of DZmds, example data sets, user 

manual, and a PDF of Saylor et al. (2019), and MATLAB Runtime: 

     DZnmf for Windows and macOS, example data, user manual, publication 

     MATLAB Runtime Compiler for Windows (free, and required to run DZnmf) 

     MATLAB Runtime Compiler for macOS (free, and required to run DZnmf) 

https://drive.google.com/drive/folders/1Ydc_EITr57Qb9NkScspjdwB3Sajfdavy?usp=sharing
http://ssd.mathworks.com/supportfiles/downloads/R2018b/deployment_files/R2018b/installers/win64/MCR_R2018b_win64_installer.exe
http://ssd.mathworks.com/supportfiles/downloads/R2018b/deployment_files/R2018b/installers/maci64/MCR_R2018b_maci64_installer.dmg.zip
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Example: Grand Canyon detrital geochronology (Gehrels et al., 2011) 

 

Reconstructed source distributions to the Grand Canyon 
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Optimal number of sources = 5 
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