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Overview of the software application 
 

Reintroduction of plants and animals by wildlife professionals into previously 
depopulated habitats is used to restore ecosystem function or maintain biodiversity. 
Restoration ecologists regularly replant areas using seeds collected from host plants that grow 
in thriving areas, or from starts that have been nurtured in greenhouses.  Similarly, restoration 
ecologists gather healthy animals from one area or conduct captive breeding in zoos or other 
head start facilities to prepare for wild release of individuals in a desired area. But how do 
wildlife managers know how many individuals to release to create a successful, thriving 
population?  Should we release 5?  10?  500? What age groups (life stage) should they be and 
how many of each? 
 
Defining perspective 

To answer this question, managers need to consider about 20 important 
perspectives.  Among these considerations is an assessment of the size of the restoration site in 



relation to the life history strategy.  Will a 5 square mile area hold a wolverine?  Probably 
not!  What about a population of mushrooms?  More likely!  

    
Managers must also assess the nutritional requirements of the species.  Will 5 square 

miles support the grazing needs of 300 bison?  Probably not!  Will 5 square miles support a 
population of salamanders?  More likely!         

 
Biologists also need to ensure that released plants and animals are not spreading 

disease.  The last thing we want to do while restoring a population is to inadvertently facilitate 
its decline! These are only a few of the perspectives that must be considered when planning 
any reintroduction. All perspectives are important. 

 
One important calculation can be made with nothing but a pen and a paper. Stable 

population theory specifies the proportion of individuals that need to exist in each stage of a 
life history for the overall population to grow in an (“asymptotic”) stable manner. So back to 
our question.  How many of each life stage do we need to place into an area to ensure that our 
activities are immediately aligned with natural stable population dynamics (SSD)?   
 
A new tool for determining release abundances 

This interactive web-based application has been developed for wildlife managers to 
identify faunal reintroduction strategies that are immediately aligned with stable 
population theory.  Can flora managers also use this app?  Absolutely. 
The app aids in reintroduction planning by allowing the user to: 

1. Enter the elements for a 2-, 3-, 4- or 5-stage population matrix of an iteroparous species 
of interest, 

2. Designate the restorative reintroduction goals, 
3. View the stable proportions of the species of interest, 
4. View the initial release abundances that are mathematically aligned with restoration 

goals, 
5. View the theoretical progression of stage abundances through time, 
6. See what would happen (in a deterministic sense) if individuals are released out of 

stable-status.   
 

Interactive Software User Tutorial 
 
Preparing the app for use on your computer: 
Step 1) Select a 2-, 3-, 4-, or 5- stage life history.  Gather field data regarding vital rates for your 
species of interest (or obtain data from previously published source).  
Step 2) Download the “App(Number)Stage.R” software code and the corresponding 
“DOM_EVALUES_(Number)_Master.txt” and save them in a specific location on your computer.  
Step 3) Open the “App(Number)Stage.R” file in R studio and change the directory to the 
location in which you saved them on your computer.  
Step 4) In R Studio, “Run All” and begin interacting with the software application.  
 



Using the StaPOPd interactive software app: 
Step 1:  Enter all the elements of the matrix model for your system of interest.  Save your 
model element entries(by clicking on the save button at the bottom).  
Step 2: Click on the "Desired management goals" tab.  Enter your goals, and then click the 
"Calculate candidate models" button.  
Step 3: Click on the "Candidate models" tab. Row 1 will be your model of interest, while the 
other rows are pre-saved models with similar life history structure and vital rates.  Enter the 
row number corresponding to the model that you wish to investigate.  Click on "Calculate 
detailed information for this model" button.  This click will activate all the remaining tabs.   
Step 4:  View the output on any of the other tabs.   
Step 5: Reintroduction out of SSD tab.  What if I don't have the proportions of individuals that 
stable population theory recommends?  Enter the abundances that you DO have into the stage-
specific boxes.  Once all the boxes are filled with an integer value, the deterministic trajectory 
from those initial conditions will automatically appear on the plot.  Maybe the abundances at 
hand will achieve your goals?  Maybe the abundances at hand won't.  The app doesn't make 
any decisions, it just facilitates investigation from the limited perspective of stable population 
theory.   
Want to select a different model to investigate?  Return to Step 3.   
Want to select a different life history completely, or modify your original model?  Return to 
Step 1.   
 
User Inputs 
Model elements: These are the entries of your population matrix model, as parameterized by 
deterministic, population-scale elements.  The elements in the top row are the fertilities, while 
the elements in the other rows are the transitions. If a fertility or transition does not exist, 
enter "0".  Entries must reflect the formal parameterization of a deterministic, non-density 
dependent, one-sex stage structured model (e.g. see Caswell, 2001).   
Desired unit of time, T: This is an integer above 1, but not more than ~15 (due to technical 
detail on the math side). The units are consistent with how time in your population matrix 
model of interest is parameterized.  For example, the time unit could be one year, one month, 
one day, or one hour.  This unit is up to you.  But the app only takes integers, so please don't 
type the units!   
Desired female abundances at time T: This is an integer greater than 0 that constitutes the 
target number of breeding females by the end of the management timeline.  Type an integer 
into the box.  There is no upper limit.      
Stage abundances for viewing trajectories out of SSD: Enter the number of female individuals in 
each stage that you would like to release.  Types integers into each box.  These integers must 
be greater than or equal to 0.   
 
Additional files: 

The “GeneratingDatasets(Number).R” files contain R code that has generated the 
“DOM_....txt” files for use in the app.  This code takes a series of candidate sets of vital rates 
and then calculates the deterministic eigenvalue (growth rate). This simulated dataset is used 
to provide additional alternative models in the software app. You should not need to modify 



this code to generate a new simulated dataset nor to use the app, but advanced R users may 
modify the ranges of possible vital rates according to specific and precise desires to hone 
outputs to their systems.  

 
Technical details  
 
This app was written under R Studio Version 1.1.463 – © 2009-2018 RStudio, Inc. 
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License 
 
This software is shared under a MIT License. 
 
Permission is hereby granted, free of charge, to any person obtaining a copy of this software 
and associated documentation files (the "Software"), to deal in the Software without 
restriction, including without limitation the rights to use, copy, modify, merge, publish, 
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the 
Software is furnished to do so, subject to the following conditions: 
 
The above copyright notice and this permission notice shall be included in all copies or 
substantial portions of the Software. 
 
THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR 
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS 
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR 
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN 
AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION 
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE. 
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