Change log for Vortex 10 software
Vortex is constantly changing. We fix bugs when they are identified, although not always immediately if the bug is more of a nuisance (e.g., bad formatting on a screen or output file) rather than something that is causing misleading results. We also add new features and options when we believe that they will be useful to a significant number of users, and when we have the time to add the enhancements. We frequently make small changes to screen lay-outs, screen text, and file formats when we feel that the change will improve the program for users. In the Help menu of the program there is an option to check for any updates that are more recent than the version you are currently using. 
Note that we do not guarantee that all changes to the program have been documented here. In particular, we don’t list here many very minor changes made to the interface. 

We also cannot guarantee that all bugs in code or errors in algorithms have now been fixed. Reports of apparent bugs can be made at https://scti.tools/help-support/ . We are very grateful to the many colleagues who have carefully documented and reported apparent bugs. Even when the issue turns out to be a misunderstanding by the user, and not a true bug, we still appreciate the report. (Indeed, we are happier when the problem turns out not to be a bug in the program!)
Log (sorted most recent to older)

1 April 2026 (version 10.11.0)

Most of the Special Options that had been specified in Project Settings have been moved to be within Scenario Settings. This makes it easier to specify different Special Options for each scenario. For projects that were created in prior versions, any Special Option settings that had been made in Project Settings will be transferred over to Scenario Settings, and will be stored there when the project is saved and available for customization within each scenario. 

Undocumented Options can now be specified at either the project level (in Project Settings) or the scenario level (in Scenario Settings). If specified in the Project Settings, the options will be applied to all the scenarios. If specified in Scenario Settings, the options will be applied only to those scenarios. 

23 March 2026 

A bug was fixed that would have caused the simulation to fail if a particular combination of settings was used: the initial population was specified in a studbook file, initial kinships were read from a .kin file, some of those initial kinships were specified as missing (with -1), and the UNK Special Project Option was specified to omit individuals with unknown parents from genetic calculations. 

26 July 2025 (version 10.10.0)

A Special Option was added to the Project Settings to allow clonal production of offspring. This option is invoked with the Undocumented option “CLONE”, which will enable on the Mate Monopolization input tab a box to enter the percent of reproductive events for a female in that year that are clonal. (Currently, males cannot reproduce clonally, and all offspring produced by cloning will be females.) If this option is invoked for a species that is Hermaphroditic, the % Selfing refers to the probability that selfing occurs among those females that are not being cloned that year. 

7 July 2025 (version 10.9.0)

A bug was fixed that would often have caused Vortex to remove too few individuals during Carrying Capacity truncation if K was defined to be limited by some population variable (such as the number of adults, or number of adult females) other than N. 

2 April 2025 (version 10.8.1)

A bug was fixed that could have used the value for EV(K) from the wrong population when a metapopulation was run with EV(K) specified as a function. 

19 March 2025 (version 10.8.0)

For any new projects, the default distribution for sampling EV was changed to beta, and the binomial distribution is now an optional setting. The beta distribution is generally considered to be a suitable model for the random behavior of percentages and proportions – which is what we are modeling with EV. The two distributions will give very similar results, but the beta distribution is a continuous distribution, whereas the binomial is discrete (and therefore the EV entered by the user often needed to be adjusted slightly). 

The option to read an old .vpj format project file from a Vortex project created in version 9 or earlier has been removed. Often the conversion of version 9 vpj files to version 10 xml files did not work, because of the many changes in the vpj format that were implemented over time. If you need to use an old vpj project file, you will now need to manually enter the input values. The inputs used in old projects can be read directly from the vpj file, or from the .inp file that Vortex places in the VOutput folder (which has an easier to read format than the vpj file). 

22 January 2025 (version 10.7.3)

The Spider plots for ST analyses were fixed. Since version 10.6, there has been a bug that prevented some of the results from being displayed in spider plots There is no need to rerun ST analyses done previously, because the results in output files would all have been correct. It was only the display of spider plots that was not correctly using all those data. 
20 November 2024

The reading of the .xml project file was modified so that it is now possible to manually edit that file to remove a set of scenarios. To do so, you need to delete those <Scenario> … </Scenario> sections and change the number of scenarios near the top of the file to match the number that remain. You don’t need to worry about changing the numbering of scenarios that you did not delete, as Vortex will do that for you. However, you do need to be very careful that the number of scenarios listed at the top of the xml matches the number that are there. 

1 June 2024 (version 10.7.2)

An undocumented (but hereby documented) option was added to allow for asexual, clonal reproduction. To use this option, specify “CLONE” as an Undocumented Option on the Project Settings tab. This will implement an option on the Mate Monopolization input page to allow you to specify a percent (possibly as a function) for the proportion of females that reproduce clonally each year. The percent that you enter is used to determine, for each breeding female, each year, whether her progeny will be clones of her. Removing the CLONE Undocumented Option will disable the clonal reproductive settings (but you might need to save the project to invoke the change). Note that, for now, you can only clone females or hermaphrodites. In the future we might add an option to clone males (as could be useful for modeling a “cloned” population consisting of a sperm bank – which is functionally a clone of the males). 
14 April 2024 (version 10.7.1)

Some fixes were made to the code for calling R commands and scripts within Vortex. Previously, an R script could not be called within a Vortex function or macro; now the RMACRO command provides this option, and the value returned will be the result of the last line of the R script. 

27 February 2024 (version 10.7.0)

The 90% and 95% distributions shown as optional error bars on graphs of N-all are now accurate displays of the ranges, rather than just approximate symmetrical ranges based on the SDs. The distributions for the GD graph and for graphs of PSvars and GSvars will also be accurate if you select the option to save Gene Diversity, PSvars, or GSvars as Optional Output Files. For all other output variables, it is still the case that the 95% percentile range, for example, shows +- 1.96 x SD. If you need to assess the accurate distributions for other variables, you can create GSvars or PSvars to capture the variable of interest and specify on the Optional Output Files that you want those GSvars and PSvars to be saved in a file. 

17 November 2023 (version 10.6.2)

The effective population size, Ne, as calculated from the change in gene diversity each year, was added to the Output Summary (and .out file with that information). The mean Ne across all years will be displayed in the Output Tables>Scenario Summaries (and in the .sum file), although this display of Ne is suppressed in projects created before this version, so as to avoid corrupting the format of .sum file. 
The option to add error bars to spider plots of Sensitivity Analyses was removed. It was confusing as to what uncertainty these were measuring (among iterations or among sample scenarios), and they were not being calculated for Single-Factor and LHS STs. The uncertainty in ST results can still be viewed by examining plots of output variables across years. 

Ne is calculated from the equation:

Ne = 0.5 / [1 – (Gt/G0)^(1/t)], 
in which t is the number of generations elapsed (for a single year t = 1/T, in which T is the generation length). Note that the stochastic nature of genetic drift means that the calculated Ne for a given year can be rather imprecise (and sometimes wildly so) unless you either run many iterations or simulate many neutral loci. Note also that Ne cannot be calculated if either generation length is indeterminate due to functions for demographic rates or gene diversity increases (as can happen due to immigration or just chance in very small populations). Ne might be largely meaningless after some iterations have gone extinct, as gene diversity becomes unpredictable when populations are very small and undefined when they are extinct. 
26 June 2023 (version 10.6.1)

A few fixes were made to the graphs within the ST module. Previously, when multiple factors were tested simultaneously, the value plotted for the mid point (Baseline) value in spider plots often would have been incorrect. In addition, the ST graphics would not have allowed plotting more lines on graphs of variables against year than were specified in the nSamples setting of the ST scenario (even though the nSamples setting is not used in some ST scenario configurations).
1 May 2023 (version 10.6.0)

A fix was made to a bug that would have failed to use the current values of some population variables within functions for K, if the sequence of events in the year had been rearranged in certain ways.  

An Undocumented Option allows the user to specify the number of iterations to show on the graph while the simulation is running. Specifying LINES500, for example, will ask Vortex to show 500 iterations before refreshing the graph to start a new set of lines. (Replace 500 with however many lines you want on the graph.) The default of 100 lines is useful because the graphs will noticeably slow down the simulation after you go past about 100 or 200 lines on the graph, but you can see the full set (or any subset) of iterations if you wish.

15 December 2022 (version 10.5.8)

The order in which initial individuals are created was changed, so that females are created first (from oldest to youngest) and then males are created (oldest to youngest). Previously, individuals were created from oldest to youngest, with females and males interspersed. In almost all cases, this order does not matter at all. However, if functions include ID, it is possible that the change of order could affect the way that initial individuals are coded in the functions.

22 August 2022 (version 10.5.7)

A fix was made to how the optional Pause event was saved in the project file. 

21 June 2022

A fix was made to a problem with licensing of a component for the Multi-Vortex runs.

25 May 2022 (version 10.5.6)
The user interface for printing text boxes (such as the Project Report) was simplified, but the differences will not likely be obvious or of concern to users. 

Buttons were added to the Tables&Graphs tab to make it easier to show graphs for the metapopulations of all scenarios (of those that have more than one population), or to exclude the metapopulations from the graphs. An option was added to include on Graphs populations of a specific number across all selected scenarios. 
A change was also made to the folder location where the list of Recent Projects is stored. This will avoid problems some users had when upgrading to a new version of Vortex. However, it also will cause Vortex to start the recent projects list anew whenever you upgrade to a new version of Vortex. (No changes will be made to your actual projects.)

27 August 2021

A Special Option (EMK) was added to base the number of progeny produced per pair on either a fixed number of offspring per pair (implemented as EMKn, where n is the number of progeny) or on a calculated mean number for the population (implemented as EMK). This option affects how Dynamic Mean Kinship pairings are implemented in Genetics management, affecting the number of offspring added to the population after each pair is made before the MKs are recalculated for selecting the next pair. Without this option, the MKs are updated after each pair to account for the number of progeny that the pair did produce that year. 

29 March 2021 (version 10.5.5)
A fix was made to the case of Hermaphroditic breeding. (Previously, the program would have failed to run such models because of an error in setting the initial population.)

12 January 2021 (version 10.5.4)
The option to “Delay 1st year mortality until all annual mortality is done” is now hidden when a population-based model is specified. This is because in population-based models there is no speed or RAM advantage to applying 1st year mortality during the Breed cycle, so 1st year mortality is always applied during the Mortality cycle in population-based models. 

A bug was fixed that would have not implemented the correct dispersal when dispersal was specified as a fixed number to be moved, rather than a percent, and when a population-based model was run. 

29 December 2020

A fix was made to a problem in population-based models using Translocations that would have implemented any Translocations into a population even if the Translocate option was turned off for that population. 

8 December 2020

A fix was made to a problem that was sometimes causing inbreeding coefficients not to be calculated when the variable ‘I’ was used in a function for a demographic rate, but inbreeding depression was not enabled. 

27 November 2020 (version 10.5.3)
If a filename provided within a function or other input does not include the path, Vortex will now look for the file in the project directory (where the project xml is located). It is still safer to list the full path for files accessed in functions, but omitting the path can make it easier to transfer a project to another folder or computer.

28 October 2020 (version 10.5.2)

The order in which individuals have their ISvars updated has been made more predictable: ISupdate now steps through the populations in order, and within each population it steps through the individuals in the order that they were created (which also usually is from oldest to youngest). Previously, the order individuals were updated was not predictable, and that could affect the use of some population state variables such as IMEAN and ILIST if they were used within ISvar Transition functions. 

A new Special Option was added to force population level variables, such as M, F, IMEAN, IMAX, ITOT, and ILIST to be updated before the ISvars for each individual are updated. This allows ISvar transitions to change population level variables (e.g., if ISvar transitions change some individuals’ sex, age, or population). When this option is not selected, all population level variables are updated just before the ISupdate that steps through all individuals. 

28 August 2020 (version 10.5.1)

New options for error bars on graphs have been added. Now, along with SD and SE, you can add error bars to show the 95% or the 90% confidence interval (CI) around the estimate of the mean, or the 90% or 95% range of the distribution of results from individual runs. The 90% and 95% of the distribution of runs can be used to compare, for example, a single observed (real) trajectory to the range of trajectories generated by the simulation – to see if the observed population trajectory would be an outlier among (and therefore perhaps poorly modeled by) the simulations. Both the CIs and the distribution percentiles are approximate, as they assume a symmetrical normal distribution of the results. More precise calculations of errors and percentiles of individual results could be obtained by analyzing the full distribution of simulation results. 

4 August 2020 (version 10.5.0)
Some labels in output files were changed to make the notation more consistent across files. 

“#Alleles” was changed to “nAlleles”, “#Lethals” to “nLethals”, “Nall” to N-all”, “Nextant” to “N-extant”,  “Inbr” to “Inbreed”, “#Runs” to “nRuns”, “MeanTE” to “meanTE”, “MedianTE” to “medianTE”, and “medTE” to “medianTE”. Also, the term “expected heterozygosity” was replaced in various output files with the more appropriate term “gene diversity” (because the concept of heterozygosity does not apply very well to anything other than diploid autosomal loci in individuals, whereas gene diversity is a more general and well-defined metric), and the output files with “.Het” extension were changed to have the extension “.GD”. These minor changes to labels will be irrelevant to most users, but they might affect any utility programs that have been written by others to further process Vortex output. 

The UpdateVars step in the default sequence for a new scenario was decomposed into GSUpdate, PSUpdate, and ISUpdate steps to make it clearer the order in which these updates occur. (The order is still open to change by the user, and the UpdateVars step can still be used to insert all three at once.)

It is now possible to change any of the core properties of individuals via ISvars: 

Sex change (including specification at population initialization or birth) can be implemented by setting an ISvar to have label “SEX”, and then setting the Initialization function, Birth function, or Transition function to evaluate to 0 for female or 1 for male. SEX should never be used as the label for an ISvar unless the intent is to cause sex change (because it will cause sex change if the function evaluates to anything other than the original sex).
Age can be changed with an ISvar labelled as AGE. Although it might seem odd to change the age of an individual, it would be possible to use this option to creates a stage-based model. The Age event can be removed from the scenario, and then an AGE ISvar used to transition individuals between “age” classes. This also allows, for example, control over the age of adults supplemented to the population. AGE should never be used as the label for an ISvar unless the intent is to control the age class of individuals.
Alive can be changed by setting an ISvar labelled as ALIVE to be 0 (meaning dead). This allows you to remove individuals with specific characteristics. You cannot resurrect a dead individual. 

22 June 2020

There was a problem with changes to the Harvest input tables not being recognized if the Harvest tab was exited without first clicking on any other box in the tab. That has been fixed.

8 June 2020 (version 10.4.1)
A fix was made to ensure that Population State variables are updated for the current individual during Dispersal when dispersal rates are set to be functions of state variables. 

21 May 2020

A fix was made to a bug in the calculation of kinships and inbreeding coefficients for some initial individuals in the case of the starting population being read from a studbook file, some initial individuals having only one parent known, and unknown parts of the pedigree being excluded from kinship calculations. 

28 March 2020 (version 10.4.0)
The memory requirements for Vortex functions was greatly reduced, by removing from instances of the Evaluator class potentially large lists of elements that are not needed after the Evaluator is first initialized. (Don’t worry if this makes no sense to you.) The effect of this improvement is to greatly reduce the RAM requirements for scenarios that have lots of state variables and lots of functions. 

A new Run option – Resume -- was added. Resume allows you to add iterations to a scenario. For example, you can run 500 iterations, then increase the number of iterations to 1000, and Resume the simulation to add iterations 501 to 1000 to the outputs of that scenario. Note that some of the more detailed genetic output, including the allele frequencies, probabilities of allele persistence, and measures of genetic distance between pairs of populations will not be averaged over both the prior and the new (resumed) iterations, but instead will be reported only for the new iterations.  
The ability to read vpj files from an early pre-release version 10 format has been removed. The ability to read vpj files from version 9 is retained for now (but will eventually also be removed.)

Vortex has been upgraded to using the .NET Framework 4.7.2. This means that if your computer has not already installed that version (or a more recent version) of the .NET Framework, the Vortex installation will automatically do so (assuming that you have a connection to the internet, so that the .NET Framework can be fetched from the Microsoft website).

22 February 2020 (version 10.3.9)

A fix was made to the handling of PPSx variables used within functions. Previously, when the parameter passed to specify the population was given as a function (e.g., “=PPS1(P+3)”), rather than as a constant (e.g., “PPS1(2)”), the function would often have been misapplied. 

6 January 2020 (version 10.3.8)

Miscellaneous recent, small changes consolidated into a new release on the www.scti.tools website.

30 September 2019

Several changes were made to allow hermaphroditic species to be modeled with a population-based model. 

30 July 2019

A change was made to temporary file names to allow multiple instances of Vortex to run scenarios from different projects within the same folder simultaneously. Previously, sometimes the temporary files from different instances of Vortex would conflict and cause the simulations to crash. It still will not work to run scenarios from the same project simultaneously within different instances of Vortex.exe. The Multi-Vortex option provides a way to run multiple scenarios simultaneously within a single instance of Vortex. 
20 June 2019 (version 10.3.7)

The distribution and support site for Vortex is now www.scti.tools ! 

A bug was fixed that would have incorrectly initialized a PSvar when there was a metapopulation and the PSvar initialization function included as parameters earlier PSvars that differed in initial value among the populations.  

3 April 2019

DAMID and SIREID are now provided as synonyms for DAM and SIRE in functions. This can be useful when an ISvar is given the label “DAM” (to allow for cross-fostering!), but the biological dam is required in other functions. DAMID will always be the biological dam, even if an ISvar “DAM” is changed.

20 Jan 2019

A new operator was added to those available in functions. DISCRETE(a;b;c;d;e) selects a value (from 1 to 5, in this case) from the distribution with relative probabilities of a, b, c, d, and e. E.g., DISCRETE(1;1;2;2;4) will select 1 in 10%, 2 in 10%, 3 in 20%, 4 in 20%, and 5 in 40% of the time. SDISCRETE(x;a;b;c; …) selects a value using seed x. 

The option for offspring dependency on the dam now can be specified to tally the number of dependent offspring (in IS1) but not kill those offspring if the dam dies. Enter the number of years as a negative value to invoke this option. This can be useful for tracking the number of young individuals in a breeding group (e.g., helpers). 

21 Oct 2018

A fix was made to the way that functions for EV(K) were implemented. Previously, if both K and EV(K) were specified as functions, then the EV(K) would not have been applied. Note that EV(K) is set at the beginning of each year (in the EV event), so that if EV(K) is a function of any variable that can change during the annual cycle (e.g., J, M, F, etc.), the function will use the values that existed at the beginning of the year.

A few fixes were made to the EXPORT and IMPORT functions that can be used within VMacros. 

19 July 2018

A fix was made to allow ST spider plots to be shown when a metapopulation model is run. The spider plots will show the results for the Metapopulation, not for individual populations. If you absolutely need the spider plot for an individual population, you could trick Vortex into showing it by editing the .stdat file to replace the Population label with “Meta” and replace the prior Meta labels with something else.

A new option allows the user to view ST spider plots and min-max plots for additional output measures, including any GSvars and PSvars.

3 July 2018

A fix was made so that “Create all output files” in the ST module would work when the multi-CPU option was used. 

28 June 2018

Several changes were made to the graphs in the ST module. First, the user now has the option to not show the legend. This can be useful if many ST scenarios were run, so that the legend required most of the space allocated to the graph. This option is also now available (but less often needed) for the graphs in the main results. 

A fix was made to the scaling of the spider plots when the data are shown relative to the baseline. The data being used for spider plots is now visible in the Table. 

Previously, if data points were missing in the spider plots (e.g., if the incremental values being tested were 10;20;30;40;50, but due to a small number of samples, only values of 10;20; and 40 were tested), then lines to connect the tested values across the missing value were not shown. Now, lines connecting tested values will connect, even if they span some missing values. 

26 June 2018 (version 10.3.3)

A bug was fixed that would have omitted applying undocumented options to ST scenarios. 

19 June 2018

When reading the initial population from a studbook file, if there are multiple populations in the Vortex project, the Population code for each individual in the studbook can now be either the population number (1, 2, 3, etc.) or the label given to the population.

13 June 2018 (version 10.3.2)

A bug in the version 10.3.1 implementation of DAM1, SIRE1, etc. was fixed. This bug did not exist in version 10.2, but there were other problems with DAM1, SIRE1, etc. (see below). 
31 May 2018 (version 10.3.1)

The variables for accessing the Individual State variables of a dam (DAM1, DAM2, etc.), sire (SIRE1, SIRE2, etc.), or other individual (OIS1, OIS2, etc.) now can be accessed by functions at any time during the annual cycle, rather than just when an individual is being created. Note, however, that if the dam, sire, or other individual does not exist (e.g., an individual is a founder and, therefore, it does not have a known dam or sire) or is dead, the values of its state variables will be 0. Thus, one method to determine if, for example, an individual’s dam has died is to check if one of its state variables = 0. When the simulation is within the breeding cycle (i.e., mates are being selected, brood sizes are being set, and offspring being created), the DAMx and SIREx variables refer to the parents (or potential parents) of the brood being created, and not to the dam and sire of the female that is producing that brood. The above changes fix some inconsistencies in the way that DAM1, SIRE1, etc. had worked before, and extend their functionality in ways that can be useful for modeling social species.

17 May 2018 (version 10.2.18)

A fix was made to the reported mean time to recolonization and mean time to re-extinction displayed in the Text Output.

25 January 2018 (version 10.2.17)

An option was added to read a file that specifies the starting within and between population kinship structure. This option on the Genetics input tab automatically creates functions in the “Start population with inbreeding and kinships set to:” box that implement the population structure in your file. This option is not yet described in the manual, but the format of the file is simple. 

As an example:

# Test of specified kinship structure among populations

# Note that the matrix should be symmetrical. 

#   but if it isn't symmetrical, 

#   then the pairwise values listed for later populations (rows) will override the values read above.

# These comment lines will be ignored when the file is read.

0.1377; 0.01; 0.02; 0.03

0.01; 0.0554; 0.02; 0.03

0.02; 0.02; 0.1542; 0.03

0.03; 0.03; 0.03; 0.1377

18 Dec 2017 (version 10.2.16)

A fix was made to the display of statistics on the genetic divergence of populations in a metapopulation. 

A fix was made to a bug in version 10.2.14 that caused the .sum output file to sometimes lose results from scenarios that were run previously, when there were multiple populations in metapopulation models.

IMPORT and EXPORT were added to the commands available in VMacros, to make the population data accessible to external programs while Vortex is running. 

REVALN is now used in place of REVAL when a call to an R script needs to return a numeric value. Similarly, REVALGSN, REVALPSN, etc. have been added. 

11 December 2017 (version 10.2.15)

When allele codes were used in functions (as variables V and Z), they had been coded starting with 0. That has been changed so that the allele codes now start with 1.

Some fixes have been made to how REVAL and similar calls to R scripts are implemented in functions. 

17 November 2017 (version 10.2.14)

A bug was fixed that improperly displayed results when some ST scenarios were run with the multiple CPU option specified. 

A bug was fixed that caused the multi CPU option to sometimes fail to save all results. 

23 October 2017

A bug was fixed that had caused the option to “Do not disperse into saturated populations” not to be read when a project was re-opened. 

11 October 2017 (version 10.2.11)

A fix was made to the display of ST specifications when re-opening the ST module. 

A small pop-up box now displays the progress through iterations when a run-time graph is not being displayed. 

28 September 2017

The filename specified within a FILE(filename) in a function can now contain spaces. However, the filename cannot contain any parentheses.

A new operator, FILECOL(filename; n), reads values from the nth column of a text file that contains a matrix of values. 

A new operator, FILEROW(filename; n), reads values from the nth row of a text file that contains a matrix of values. 

A new operator, FILECELL(filename; r; c), reads a value from the column c of row r of a text file that contains a matrix of values. 

A fix was made to a bug that caused a crash if a graph included SD or SE bars and then all populations were cleared from the graph. 

A minor adjustment was made in the “Breed to K” calculations when the EP undocumented option is specified.

6 September 2017 (version 10.2.9)
A fix was made to the calculations used to calculate how many pairs to make when the “Breed to K” option is chosen in Genetics. Also, a special undocumented option “EP” was added which calculates the number of offspring needed to reach K (under the Breed to K option) based on a calculation of the expected number of progeny rather than the expected number of breeding pairs needed to reach K. This will provide a better model of the breeding strategy when the probability of females breeding or the brood size distribution is itself a function of various parameters, such that Vortex cannot calculate ahead of time how many pairs are needed to produce a given number of progeny. 
A fix was made to the variables V, Z, MT, VV2, ZZ2, etc. when used within functions. Previously, the alleles had been coded 0, 1, 2, etc. when used in functions, whereas most users would presume (as did the genetics output files) that alleles were numbered 1, 2, 3, etc. The allele codes now always start with 1. 

A population variable TRUNCATED has been added to the information available for use in functions. The value is the number of individuals that were removed in that year in the carrying capacity truncation. This allows you to see how many individuals are truncated due to exceeding K.

An undocumented special option “UNK” was added that will exclude any genetic contributions that descend from unknown founders (ones coded as having parents UNK x UNK) from calculations of MK, and from GD if the Genetics option to calculated GD from MK is chosen. This option is meaningful only if you are importing a pedigree from a studbook file and have some individuals coded as having unknown parents. (The default handling of UNK founders is that they are treated as being genetically unique, just as are founders with parents WILD x WILD or 0 x 0.) An individual variable KNOWN has been added to provide the proportion of each individual’s ancestry that descends from known founders.

14 July 2017

A fix was made to a file naming problem that occurred when scenarios created within the ST module were run outside of that module and were run using the multi-Vortex option.

28 June 2017

In order to speed up the loading of the program, Vortex now checks for updates on the web only once every 30 days. (This check of a website for any new versions was a primary reason for the slowness of Vortex to start up.)

24 June 2017 (version 10.2.8)
A bug was fixed that would sometimes have used an incorrect EV for reproduction in cases with multiple populations, a correlation among populations in EV, and an EV that was large relative to the mean breeding rate. 

Previously, it was possible to crash the program by specifying that a function perform an operation on a list that has no values. For example, if a function contained “MEAN(ILIST1)”, but the population was extinct, then ILIST1 would have no elements and the program would crash because a mean cannot be calculated. To avoid this, now if a list has no elements, it is replaced by a list with just the value of -1. Thus, in the above case, the function would return a “mean” of -1. This means that the user will need to think carefully about how the functions will be evaluated and used if there are no individuals in the list. (But this is better than program crashes!)

21 April 2017

A new, educational “lite” version of Vortex is now included in the installation. This program, Eddy (an eddy is a small Vortex), hides from the user some of the more complex features, such as the State Variables and Genetics input pages, some of the options on other input pages, Function editing, and automated Sensitivity Testing. Eddy is intended for use by beginning or casual users of Vortex, and for teaching the basics of Vortex.

7 March 2017 (version 10.2.7)

An “undocumented” special option “GLx” was added that allows you to Specify that calculations for genetic summary metrics should be based only on loci up through locus x. This option can be useful if, for example, the last few loci are used for a model of selection, but it is desired to have the genetic summaries based only on neutral loci.

2 February 2017 (version 10.2.6)
A few problems that would likely affect very few people were resolved. If you specify that mean kinships (MK) are to be based only on a subset of the individuals in the population (as a Special Option), and you use MKs for pairing or as the basis for calculating gene diversity (in Genetics options), then if it happened that there was ever a year in which no individuals were included in the MK calculations, but the population was not extinct, the program would crash because it tried to divide by 0 when calculating the MKs. The program has now been changed so that if MK cannot be calculated (because of no individuals meeting the criteria to be included), then the MK will be set to 0 (i.e., no kin implies MK=0).
29 January 2017

A bug was fixed that would have prevented any population other than the 2nd one from being used as the “holding pen” for the translocation option when you ran Vortex in command line mode or in multi-Vortex mode. (Running Vortex in its normal mode from the GUI did not trigger this problem.)

18 January 2017 (version 10.2.5)

The statistics that summarize the genetic divergence within and between populations of a metapopulation are now available in tabular format on the TextOutput>OutputTables tab, as well as in the text file in the OutputSummary. This will make these key output variables for metapopulation models easier to access and to export for further analysis. 

A new program – Vortex Adaptive Manager – is now included in the Vortex installation. Vortex Adaptive Manager provides tools for evaluating management options when there is uncertainty in key input variables (and when is there not uncertainty?). See the documentation in VortexAM.doc for more information about this new program. 

24 December 2016

A bug was fixed that would not have used the setting to allow only one sex to disperse when a project was opened from an existing xml file. (The dispersal setting was used correctly if the dispersal was modified from the user interface and then the scenario was run.)

15 December 2016

A fix was made to the implementation of the special use of POPULATION as an ISvar that can cause movements of individuals between populations. 

2 December 2016

A new option was added to allow access to the individual state variables of other individuals. If an IS variable has a Label of OID (for “other ID”), then the value of that IS variable specifies the ID of an individual whose IS variables are made accessible in functions as OIS1, OIS2, etc. For example, if IS1 is labeled OID, and it is set =MATE in its transition function, then OIS2 will be set to IS2 of the mate, OIS3 will be IS3 of the mate, etc.

14 Nov 2016 (version 10.2.3)
A “Multi-Vortex” option was added to allow the running of scenarios to be partitioned among CPUs, allowing multiple scenarios to be run at once. On most good PCs, you can run up to 4 scenarios simultaneously (and sometimes 6 or even 8), if you don’t have lots of other programs running simultaneously. The multi-Vortex option was also extended to the command line version of Vortex, in a program MultiVortexCmd.exe.

We are working to create a version of Vortex that can run on fast computers in the “cloud” and complete many scenarios simultaneously.

A change was also made to prevent the use of a Specified Age Distribution for the Initial Population when the scenario appends a studbook population to the initial population. (This combination of options caused problems for Vortex.)

27 Oct 2016

A bug was fixed that was preventing the Correlation in EV from being a function that contained state variables. 

24 October 2016

If Vortex encounters a function that has invalid syntax when reading a project file, it now warns the user of that error but proceeds to load the project. (Previously, the project loading was aborted, which made it difficult to fix the bad function.) A bug that would have caused some functions with extra spaces to result in an error message has been fixed. Now, extra spaces should not affect functions. 

20 September 2016

A fix was made to the option to delay 1st year mortality until after the breeding season.

19 September 2016

The installation for version 10.2.1 created a short-cut that used the wrong start folder. This has now been fixed.

18 September 2016

A fix was made to evaluation of some complicated functions that included GDIST. Previously, some of these functions would have given an error message (even though the syntax was correct). 

A bug was fixed that could have caused transfers of individuals to the wrong population when the Optional Criteria for Release for Translocations used a function that included the variable T (for the recipient population).

5 July 2016

A change was made to improve the performance of the BETA distribution random number generator under some combinations of mean and SD. 

27 May 2016

A fix was made to a problem that would have ignored (reverted) changes to GSvars in an ST base scenario if the change was made immediately after creating the ST. 

10 May 2016 (version 10.1.6)
Translocation mortality has now been split into two separate events. Mortality can occur when the individuals are first transferred (“harvested”) into the holding population, and additional mortality can occur when the individuals are released (“supplemented”) into the recipient population. These two survival rates are specified on the Harvest and Supplementation tabs, respectively. As before, all of the translocation mortality could be combined into one parameter, but it will sometimes be useful to split collection and release mortality if tallies or demographic events occur within the holding population. 

8 May 2016

An option was added to the Genetics tab to store in an ISvar the number of times that a breeding female tried to find a mate before finding one that met all specified criteria. The value will be one more than the maximum if she did not find a mate.
A new variable was added for use in functions. ILISTn creates a list of ISn (IS1, or IS2, etc.) values for the living population. When used in a GSvar transition, it includes all living individuals across the metapopulation. This variable allows users, for example, to determine the percentile in the population at which an individual’s ISvar falls. 

Sampling a binomial distribution was added to the available random number for use in functions. 

7 April 2016

A bug was fixed that caused an error message when some functions (including the use of SVs in a sensitivity test) were specified for the birth sex ratio. 

19 March 2016

Changes were made in the sequence of calculations in Dispersal, so that if dispersal rates are functions of population variables (e.g., N, F, M, G) these variables are set for all populations at the beginning of the Dispersal each year, and are not updated during dispersal as populations are changing in size. 

Within the Breed step each year, the selection of a male as a mate was moved to before the determination of the number of broods produced by a female. This allows ISvars for the SIRE (coded as SIRE1, SIRE2, etc.) to be used as variables in a function that sets the percent of females producing each number of broods. It is still the case that no mate is picked for a female that is not a breeder that year. 

A new Special Option was added to allow you to specify that MeanKinships calculated for selecting breeders will be calculated across only those individuals with an ISvar set to a number > 0.

16 March 2016

Vortex now makes a check for the regional data format (decimal delimiter) and converts the project file to the current Windows data format setting on the computer if necessary. Now project files created with the USA data format for decimals can be read by the format used in Europe and elsewhere, and the reverse. This conversion will work only with projects saved with this or later versions of Vortex. 

20 October 2015 (version 10.1.5)
Many of the Special Options were moved into the standard input sections. This allows those options to be specified for each scenario. At the same time, several of the previous “undocumented options” were made visible as Special Options on the Project Settings tab.
The Breed to K option was modified so that the life table calculations are re-done each year if there are functions in some of the input variables. This means, for example, that if fecundity or survival changes over time, the number of pairs to be made each year is adjusted to account for these trends. 

6 October 2015

An option was added to the Graphs & Tables to allow the data to be plotted from a specified start census through an end census at a specified interval. This can be especially useful if there are several Census events per year and you want to plot data only at, for example, the second census each year. It also allows plotting data for only a shorter interval from the full duration of years that was simulated. 

1 October 2015

A fix was made to the option to read MATES from data in a studbook file. Previously the initial assignments would have been incorrect if the sequence of individuals in the studbook had some parents listed after their offspring. 

28 Sept 2015

The labels for ISvars, PSvars, and GSvars can now be used as synonyms for IS1, …, PS1, …, GS1, etc. when setting default values for state variables. 

16 Sept 2015

A change was made in how PSvars are tallied for a metapopulation when some of the subpopulations are extinct. Previously, whenever the metapopulation was not extinct, the value of a PSvar reported for the metapopulation was the mean of that PSvar across all of the subpopulations. However, if some subpopulations are extinct, then often the PSvar for those subpopulations and the mean are undefined. Now, the metapopulation mean PSvar is tallied across only those subpopulations that are not extinct (unless the user selects the Special Option to include extinct populations in PSvar tallies). 

When the Special Option KG was set, the program had not been using the kinship-based estimate of G in functions, but instead was always using the G calculated from simulated allele frequencies. (This would matter only if you specified initial founder kinships to be > 0.) The code was fixed so that with the KG option, G in functions as well as gene diversity in output files will be based on kinship calculations. 

2 Sept 2015

A few changes were made to handle better the reading of an initial population from a studbook file in the .ped format. For example, unknown sex animals are now randomly assigned as male or female. In addition, for the option to specify a starting kinship matrix (Special Option KM), the format of the kinship file is now more flexible.
28 Aug 2015 (version 10.1.3)
A fix was made to a bug that would not have applied reduced reproduction during catastrophe years in scenarios in which the % of adult females breeding in non-catastrophe years was 100%. This bug existed in versions released since 20 March 2014.

17 August 2015

A fix was made to a recent bug that would have caused crashes if the number of populations was reduced.

12 June 2015

A fix was made to the way the variables DAM and SIRE are used when the option criteria for acceptable mates are specified. When used in this function, DAM and SIRE now refer to the female and male being tested to see if they are an acceptable pair. In prior versions, in was inconsistent whose “dam” and “sire” were being referenced. Note also that to reference the ISvars of this potential dam and sire, use DAM1, DAM2, …, and SIRE1, SIRE2, … -- rather than IS1, IS2, … (which would be ambiguous as to whose ISvars were being used).

15 April 2015 (version 10.1.0)

A Special Option was added for using beta distributions rather than binomial distributions to model EV in demographic rates. At the same time, random numbers sampled from beta and gamma distributions were added to operators available for use in user-specified functions.  The option to use beta distributions for EV will sometimes cause Vortex simulations to run more slowly. The time required for sampling EV from beta distributions can vary greatly depending on the specific input values. 

The concordance between EV in reproduction and mortality, previously constrained to be all or none, was changed to a correlation coefficient on a -1 to 1 scale. This allows intermediate levels of association (or even negative associations) between the annual fluctuations in reproduction and mortality rates. 

The algorithm for calculating the correlation among populations in EV (and now also the correlation between EV in reproduction and mortality) was changed. The prior algorithm would have generated correlations in EV that were lower than specified. Although the impact on results would have been very small in most models, the incorrect prior algorithm would have led to slightly more stable metapopulations when there was correlation among populations. 
22 March 2015

The Graphs & Tables were improved for scenarios in which there are multiple Census events per year. Graphs against “Year” now show the output variable at each census. 

5 March 2015

A few changes were made to update the scenario names throughout the input screens more quickly when a name is changed, thereby avoiding some problems that were occurring because a changed name wasn’t always being used when scenarios were added, deleted, or reordered. 

19 February 2015

A button was added to the Scenario Settings input page to allow the order of populations to be changed. 

11 February 2015
A change was made to prevent circularity in initialization of GSvars, PSvars, and other input values (such as N and K). Previously, for example, K could be a function of GS1, and GS1 initialization could be a function of K. This could result in ambiguous dependence on which was initialized first. The user can still set up a scenario with that circularity, but be advised that GSvar and PSvar initializations are done before N and K are first evaluated. Thus, the state variable initializations should not be functions of N, K, F, etc.  (But initial N, and K, etc. can be functions of GSvars.)

A fix was made because previously inbreeding coefficients and kinships would sometimes have been calculated unnecessarily (requiring much longer run times) after inbreeding depression was toggled off. 

6 February 2015 (version 10.00.08)
A fix was made to a problem in the estimation of male generation time when adult survival rates are a function of age. 

A bug was fixed that caused an error message in the deterministic calculations for a Hermaphroditic species. 

Adjustments were made to handle cases in which demographic rates are set (via functions) to be > 100% or < 0. Previously, such impossible rates could have caused problems for the deterministic growth calculations. Now those rates are truncated to 100% or 0 in the calculations. 

30 Jan 2015

A minor fix was made to a problem that would have sometimes prevented graphs of GSvars and PSvars from being displayed when different scenarios had different numbers of GSvars or PSvars.

28 Jan 2015

A bug in the deterministic calculations was fixed. The bug occurred first in the 9 Jan 2015 installation, and would have caused an incorrect calculation of the stable age distribution if the brood sizes were specified as a full distribution rather than a normal.
25 January 2015

An undocumented option was added to allow the Translocation option to use a holding population other than the last population.  

Optional files of kinships among founders in a studbook can now have a line-by-line pairwise format, rather than a matrix format. 

A fix was made to the probabilistic rounding (PROUND) of negative numbers. E.g., PROUND(-3.3) will be -3 in 70% of the time and -4 in 30% of the time.

A bug was fixed that would have caused incorrect calculation of K when it was set to change over years and the computer was using European data formats (or any regional data format in which ½ = 0,5, not 0.5). 

10 January 2015

Some more flexibility was added to the option to set initial kinships in Genetic Management. The optional value to which initial kinships are set can be a function that includes a distribution (by using a RAND function), the populations of the two individuals (PX [or P] = population of first individual; PY = population of second individual), the ISvars (X1, etc. = state variables for the first individual; Y1, etc. = state variables for the second individual), or anything else (e.g., Y or R). This allows you to set initial kinships to be variables from a distribution, to be different for within vs between population pairs, to change during a simulation (e.g., higher for new supplements that arrive later), or to be functions of some property (e.g., age) of the individuals. 
There is also an undocumented option that allows you to set the kinship matrix for starting individuals specified via a studbook. (See the manual for details.) 

9 January 2015

The calculations of deterministic growth rates and, therefore, the calculations of the stable age distribution now account for any functions for reproductive rates or mortality rates that include age. It is still the case that the deterministic calculations cannot account for functions of rates that include density, year, or many other variables, because in those cases there often is no deterministic rate or stable age distribution. (Note, however, that default values for variables in functions can be specified on the State Variable input page, and these values will be used when deterministic rates are calculated.) When the “Breed to K” option is chosen, the calculations of the number of pairs to be made also still relies on reproduction and survival rates that assume the default values for all variables within functions. 
A bug was fixed that would have caused incorrect calculation of the deterministic population growth rate when the maximum age of breeding for females was less than the maximum lifespan. 
6 January 2015

A fix was made to the stsum output file so that tested (SV) variables will be listed even if the runs for a scenario all went extinct. This was necessary so that spider plots of ST results would display properly for combinations of tested parameter values that cause 100% extinction.

16 December 2014

Two new undocumented Special Options were added. Option “KG” will provide the gene diversity measures based on the kinship matrix, rather than on the gene drop simulation of alleles. Option “KM” will allow kinships among the individuals in an initial population specified by a studbook to be specified in a file. See the manual for more details on these options.

9 December 2014

It had been confusing, and inconsistent in the program, how the model used input data when you entered both an Initialization value for a GSvar (or for a PSvar) and entered a Default value for that state variable. A few small changes were made so that any Default value for a state variable is now consistently used before the iterations are started – i.e., when deterministic calculations are performed and when input functions are first checked for mathematical validity. The Initialization value is then used (replacing any Default value that had been entered) at the start of each iteration. If there is no Default value given for a state variable, then the Initialization is also used for calculations that are done before the iterations start. It is not common that you would need to enter a Default value for a GS or PS variable, because usually the Initialization can be used for the same purpose. However, if an initialization function contains the variable ‘R’ (for run or iteration) – as is sometimes useful in automated sensitivity analyses – then a Default value for the state variable (or for R) can be used to ensure that the state variable is set appropriately for deterministic calculations. 
4 December 2014

New variables of HARVESTS, SUPPLEMENTS, EMIGRANTS, and IMMIGRANTS were made available for use in functions. These variables track the number of individuals of each of these categories each year.

27 November 2014

Fixes were made to make sure that the variables NN1, NN2, etc., and CENSUS (for use in functions) are always made current at the beginning of each event in the annual sequence (Breed, Mortality, etc.). Previously, if there were several Census events within a year, the variable CENSUS was not always up to date, and the variables NN1, NN2, NN3, etc. were not always updated between events within a year.

15 November 2014 (version 10.0.7.4)

The ability was added to specify genotypes at modeled loci for each individual in a starting population specified by a studbook. 

Final values of GSvars and PSvars were added to the .run file that contains a summary of final output variables for each iteration.

22 August 2014

Additional measures of genetic distance among populations have been added to the Summary Output and to the GDIST variable available for use in functions. 

20 August 2014

The option to prioritize individuals for removal during K truncation was moved from Special Options onto the Carrying Capacity page. 

A new option was added to allow specification of criteria that determine if individuals will be available for removal during K truncation. 

New options were added to allow more control over which individuals are released during Translocation, and to allow a mix of Translocations and normal Supplementation within a single scenario. 

A bug was fixed that was often preventing the dispersal survival rate from being applied when the option to disperse a fixed number of individuals was chosen.

14 August 2014

Several problems that would have caused crashes after certain sequences of navigating through input screens have been fixed. 

A bug that caused the Disperse N individuals option to be ignored during automated Sensitivity Testing was fixed.

24 June 2014

A bug was fixed that would have given an erroneous error message if a metapopulation was run as a population-based model. 

16 June 2014

New Special Options were added to allow extinct runs to be included in the calculations of genetic summary statistics and means of GSvars and PSvars. 

A bug was fixed that caused incorrect SE bars to be displayed on some graphs.

10 June 2014

A bug was fixed that caused a crash if allele frequencies were entered from a file for the mtDNA locus.

3 June 2014

A set of variables for the genetic distances among populations was added. GDIST(1;2) gets the genetic distance between population 1 and 2. GDIST(1;1) is a special code for the genetic distance between population 1 and the metapopulation.

The timing of updates to the population genetic variables (G and I) was changed from being done within the Census to being done between each event (Breed, Mortality, Dispersal, etc.).

30 May 2014

A bug was fixed that would have caused miscalculation of the extinct status of some populations when the scenario included multiple populations and the definition of extinction was set to a function of N (rather than to the default of only one sex remaining). 

If an ISvar is labeled as POPULATION, that ISvar will now be used to move the individual to the population specified.

New variables for use in functions include MK1, MK2, etc., for the mean kinship of an individual to population 1, population 2, etc. 


27 May 2014

An option was added in the Sensitivity Test module to allow the full set of selected output files to be produced for ST scenarios. This can create a large number of large files, so use the option only if you need the detailed output from every scenario created in the ST. 

17 May 2014 (version 10.00.07)

A number of small enhancements were made, including:

· Allowing functions to be entered for several more genetic options

· A new option to allow criteria that determine if a translocated animal will be added to a “supplemented” population

· The text of some labels was made more explicit

· A new undocumented option (Dn) to allow offspring to be dependent on the dam for a specified number of years

· A new Special Option to allow an Individual State variable to be used to specify the order in which individuals are chosen for pairing

· A new Special Option to allow an Individual State variable to be used to specify the order in which individuals are removed when K is exceeded

· An undocumented option (TR) to supplement populations in random order when the Translocation option is chosen, so that if animals for release are limited, different populations will receive those limited animals in different years. 

· New variables and operators for use in functions include: CENSUS, MKP, GDIST, COMPARE, BREEDRECS

· Population State variables can now have different Initialization and Transition functions in each population

· A number of small improvements were made to the manual

A bug was fixed that would sometimes have caused translocated animals to be added to the recipient populations even if Supplementation was turned off. 

A bug was fixed that often would have produced more than the required number of pairs when the “Breed to K” option was chosen.

5 April 2014 (version 10.0.6)

A fix was made to the ST module, to make sure that changes to an existing ST were properly transferred back to the State Variables page. 

3 April 2014 (version 10.0.5)

Fixes were made in the option “Don’t allow dispersal into saturated populations”, in the specification of multiple broods per year in population-based models, and in the handling of quasi-extinction graphs for very large population sizes. 

23 March 2014 (version 10.0.3)
A problem was fixed that was causing changes to functions specified for some genetic settings not to be fully implemented until the project was saved and then reopened. 

22 March 2014

A further fix was made to dispersal. Dispersal would have been working OK when dispersal rates were entered or modified from the user interface and then the scenario was run, but may not have been working correctly if a project was loaded from a saved xml project file and then run. 

Also, a fix was made to the new option to set the kinships among founders to a value greater than 0.

20 March 2014

Bugs were fixed in the code for running population-based simulations. Previously, dispersal would not have worked in a population-based simulation and multiple broods per year did not work properly.

19 March 2014

A bug was fixed that would cause scenario sequence steps that inserted an UpdatePSvars, UpdateGSvars, or UpdateISvars to have been saved and reloaded as an UpdateVars. In fixing this, the new labels in the input are PSupdate, GSupdate, and ISupdate. If you used this option before, check to make sure that your sequence steps are now saved and loaded correctly.
13 March 2014

A Help system was added, in which F1 (or selecting Help from the menu) opens a preliminary Manual to an appropriate page relative to the current screen.

12 March 2014

A problem was fixed in which the output file that is used for Graphs was formatted incorrectly on computers that have Regional Settings set to use European decimal format (e.g., 0,12) rather than US data format (e.g., 0.12). This caused some graphs not to be displayed. 

8 March 2014

A problem was fixed that sometimes caused a crash when the Initial Population Size setting was changed to ProportionalAgeDistribution.

3 March 2014
A bug was fixed that caused incorrect calculation of the SE(Population Size) in some of the output tables. 

2 March 2014 

A bug was fixed that could cause the graphs to display data for the wrong populations if partial (and thus not usable) output files remained in the folder from earlier aborted runs of scenarios. Some awkward default bin sizes for graphs of frequency histograms were improved. 

