PROGRAMS FOR ILLUSTRATING CLOSURE, PARTIAL RETENTION, AND THE RESPONSE OF COOLING AGES TO EROSION: CLOSURE, AGE2EDOT, AND RESPTIME
Contributor:  Mark T. Brandon (mark.brandon@yale.edu)
Overview


CLOSURE, AGE2EDOT, and RESPTIME are a set of simple programs that were first developed in Brandon et al. (1998). They were designed to help demonstrate the influence of steady and transient erosion on fission-track (FT) cooling ages. The programs have since been extended to include (U-Th)/He and 40Ar/39Ar ages, as well as FT ages. The programs now include modern diffusion data for all of the minerals commonly dated for thermochronometry, ranging from He dating of apatite to Ar dating of hornblende. 
CLOSURE is a standard Windows-style program, whereas AGE2EDOT and RESPTIME are console-style programs. All of the programs are compiled for the Windows operating system. Each consists of a single exe file. Setup involves copying the file into a suitable directory. The programs are started by double-clicking the file name. The programs require no input files. Rather, the user is guided by a set of prompts and questions to supply the necessary input parameters for the calculation of interest. Results are output to a window for CLOSURE and to an output file for AGE2EDOT and RESPTIME. In all cases, the output is organized with tab-separated columns, so that it can be easily imported into a plotting program, such as EXCEL or SIGMAPLOT.
Upgrades will be posted at www.geology.yale.edu/~brandon. The source code for the programs is available on request.
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Figure 1. Screen image of the CLOSURE program showing a typical run result. The program provides a compilation of the data needed to calculate effective closure temperatures and partial retention temperatures for all of the minerals commonly dated by the He, FT, and Ar methods 
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Figure 2. Loss-only PRZ  for FT dating calculated using CLOSURE..
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Figure 3. Effective closure temperatures calculated using CLOSURE.
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Figure 4. Age versus erosion rate for all of the major thermochronometers. Calculated using AGE2EDOT.
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Figure 5. Response time of closure isotherms for the listed thermochrometers due to an instantaneous increase in erosion rate at time 0 Ma, from no erosion to 1 km Ma-1. Calculated using RESPTIME.
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