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Overview

The BINOMFIT program calculates ages and uncertainties for both concordant and mixed distributions of fission-track (FT) grain ages. The current program runs on the Windows platforms. It incorporates features from two older DOS programs, called ZETAAGE and BINOMFIT. The ZETAAGE algorithm provides an exact estimation of FT ages and uncertainties (Sneyd, 1984), regardless of track density. This capability is essential for estimating ages for samples with low track densities, which is common in young FT apatite samples (< ~15 Ma). The BINOMFIT algorithm is based on the decomposition method of Galbraith and Green (1990). I have added an automated search routine to the Windows version of BINOMFIT, which automatically determines the optimal number of components in a FT grain-age distribution. This feature makes the program much easier to use for beginners. I still maintain the original DOS versions of BINOMFIT and ZETAAGE given that they are sometimes faster to use for experts. Upgrades will be posted at www.geology.yale.edu/~brandon. The source code for the programs is available on request.
Introduction

A common problem in FT dating is the interpretation of discordant fission-track grain age (FTGA) distributions. Discordance refers to the situation where the variance of the grain ages in FTGA distribution is greater than expected for analytical error alone. The widely used (2 test provides the main method for assessing if a distribution is “over-dispersed” relative to the expectation for count statistics for radioactive decay (Galbraith, 1981). 

Mixed distributions are expected for samples that have “detrital” FT ages, such as a sandstone with unreset zircon FT ages. Discordance is sometimes observed in zircon FT dating of volcanic tuffs, where the cause is likely due to contamination by older zircons.

Reset FT samples are also commonly discordant. In some cases, the discordance is taken as evidence for partial resetting, but the cause is more commonly due to differences in annealing properties, as caused by variations in composition for apatite or variations in radiation damage for zircon. Heterogeneous annealing is expected for reset sandstones given that the dated apatites and zircons are derived from a variety of sources (Brandon et al., 1998), but this result is also found in some plutonic rocks as well, where one might expect that the dated mineral would be more homogeneous (O'Sullivan and Parrish, 1995).


In my experience, the binomial “peak-fitting” method of Galbraith and Green (1990) and Galbraith and Laslett (1993) is the best method for decomposing a mixed FT grain age distribution. This method was implemented by Brandon (1992) in a DOS program called BINOMFIT. We have used the binomial peak-fitting method extensively over the last 15 years and have found that it works very well for real FTGA distributions. A big advantage of the method is that it provides a one-component solution that is equivalent to the FT pooled age. Thus, the program works equally well for concordant and mixed FTGA samples.

Galbraith and Laslett (1993) introduced the term “minimum age”, which can be loosely viewed as the pooled age of the largest concordant fraction of young grain ages in a FTGA distribution. Binomial peak fitting can also be used to estimate the minimum age of a distribution—equal to the youngest component in the distribution—while at the same time providing information about older components.

We have found that FT minimum ages are useful in a variety of studies. For detrital zircon FT studies of volcanoclastic rocks, the minimum age is commonly a useful proxy for the depositional age of the rock (Brandon and Vance, 1992; Garver et al., 1999, 2000; Stewart and Brandon, 2004). Likewise, the minimum age for a tuff can remove biases due to older contaminant grains. For reset rocks, the minimum age represents the time of closure for that fraction of grains with the lowest retention for fission tracks, such as fluorapatites in apatite FT dating (e.g., Brandon et al., 1998) and radiation-damaged zircons in zircon FT dating (e.g., Brandon and Vance, 1992). 

Using BINOMFIT 
BINOMFIT is distributed in a compressed zip file, called BinomfitInstall.zip. You need to download the file to your system, and place it in a temporary directory. Close all non-essential programs in Windows to avoid conflicts with active processes during the setup. Double click the file to launch the decompression process, which will create three files needed for the installation process: setup.exe, setup.lst, and binomfit.cab. 

The setup process is launched by double clicking setup.exe. This will install BINOMFIT into your program files area (e.g., C:/Program Files/Binomfit), and will also create a group entry labeled BINOMFIT in the Start Menu. Within this group are short cuts to the BINOMFIT program, a ReadMe file (i.e., this document in html format), and Documentation (in Adobe pdf format). The remaining support files (Mscomctl.ocx, Comdlg32.ocx, Msvcrt.dll, Scrrun.dll, Msstdfmt.dll, Msdbrptr.dll) will be placed in the application subdirectory as well, to avoid conflict with system DLLs and OCXs. After the installation is complete, you can delete the setup files. The installation is registered in Control Panel. As a result, you can use the "Add and Remove Program" option in Control Panel to uninstall the entire package.

The distribution package contains detailed instructions about how to construct data file for input. Also included are several different types of data files and examples of typical output. 
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Figure12. Best-fit solution for the Mount Tom zircon FT sample using the automatic peak-search mode.
Figure 12 shows the program after completion of an automatic search for an optimal number of best-fit peaks. The buttons on the menu bar can be used to select between different types of plots, including a density plot (as shown) or a radial plot. 

The Print option in the File menu will send a full report of grain ages, best-fit solution and graphical copies of all plots to a designated printer. The printed output for the Mount Tom FT sample is shown in Figure 12 is included in the documentation. 

The Save option in the File menu allows the user to save plot files, which can be imported into a graphics program (e.g., Excel, SigmaPlot) to prepare formal plots for publication. Plot files are available for probability density plots, radial plots, and P(F) plots. The files are annotated to add in the construction of the relevant plot. Data file can be saved. This allows a permanent record of datasets that have constructed in BINOMFIT by removal of grain ages or by merging multiple data files.
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