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Overview of the StallPOPd software application 

 
This interactive software application accompanies the manuscript: Novel management tools for 
subsidized avian predators and a case study in the conservation of a threatened species by Shields, 
Currylow, Hanley, Boland, Boarman, and Vaughn. 
 
Threatened and endangered species face a multitude of threats. While myriad of professional 
wildlife management activities minimize the impact of threats to imperiled wildlife populations, 
some threats arise quickly and result in acute managerial challenges.   
 
When expanding population abundances of one species are deemed to impact the viability of 
another, population control methods may be used to halt or stall this population growth.   
 
Population matrix models can be used to identify the intensity of targeted management necessary 
to slow or halt undesirable population growth. This software provides information on 
the situational modifications to the growth rate that would ensue (in a deterministic sense) when 
adult reproductive output is reduced by any percentage. 
 



This software allows the user to: 
 
1. Enter the deterministic elements of an annual, 3-stage, one-sex, density dependent or density 
independent Lefkovitch matrix model. 
2. Identify the proportion of eggs that need to be addled each year to halt the growth rate (reduce 
the growth rate to one). 
3. Identify the magnitude that the growth rate that would stall under any intermediate level of egg 
addling. 
4. See how an arbitrary deterministic time series trajectory might change under several addling 
intensities.   

 
Interactive Software User Tutorial 
 
Preparing the app for use on your computer: 
 
Step 1) Identify the appropriate structure of the 3-stage model matrix for your species. 
Step 2) Gather field data of vital rates for your species.  
Step 3) Download the “EggOiling.R” software code and save it on your computer.  
Step 4) Install library packages “shiny” and “shinyBS” in R Studio.  
Step 5) Open the “EggOiling.R” file in R studio.  
Step 6) Click “Run All” and begin interacting with the software application.  
 
Using the StallPOPd interactive software app: 
Step 1:  Enter the numeric values of the elements of your matrix model. Click on the save button. 
This action will save your entries and illuminate the other tabs.  
Step 2: Click on the "Proportion of eggs that must be addled to halt growth” tab. This tab displays 
the proportion of eggs that must be addled each year to reduce the population growth rate to one.  
Step 3: Click on the "Proportion of eggs that must be addled to stall growth" tab. Enter the 
proportion of eggs that you would like to addle (a decimal between 0 and 1). This tab displays the 
growth rate that occurs when that exact percentage of eggs are addled each year.   
Step 4: Click on the "Stalled, halted, or unimpeded theoretical trajectories" tab. This tab 
automatically displays the theoretical adult trajectories for an arbitrary population that is initiated 
with 100 total females in stable stage distribution (e.g. Caswell 2001). The black line shows the 
theoretical adult trajectory when no eggs are addled. The blue line shows the theoretical trajectory 
when eggs are addled to halt growth. Enter the proportion of eggs that you would like to addle (a 
decimal between 0 and 1). A red dotted line will appear with the theoretical trajectory of the system 
when eggs are addled in the proportion that you entered.  
 
User Inputs 
Model elements: The inputs constitute the entries of your population matrix model. This model is 
parameterized by a deterministic, static, one-sex, closed system, density (in)dependent structure 
(e.g. see Caswell, 2001).  
 
The element in the top right is the adult fertility, with units of one female offspring, per breeding 
adult female, per year. Fertility can take on any positive value that is appropriate to the 
biology. The elements in the second and third rows are the survival transitions. Transition must 



reflect the formal parameterization of a the appropriate age-stage or stage structured population 
matrix (refer to Caswell, 2001. The system is density independent when the entry located on the 
middle-left (transition 3 - >2) is zero. 
 
For futher information on user inputs, please see: 

Caswell, H. (2001).  - In: Matrix population models:  Construction, analysis, and interpretation.  2nd 
edition. Sinauer Associates. Sunderland, Massachusetts, USA.   

  
Proportion of eggs addled: This is a decimal between 0 and 1. If a proportion of 0 eggs are addled, 
the population experiences unimpeded growth. If a proportion of 1 eggs are addled, the population 
will eventually go extinct. The proportion of eggs that need to be addled to stall population growth 
is situational.   

 
Technical details  
 
This app was written under R Studio Version 1.1.463 – © 2009-2018 RStudio, Inc. The software 
requires R packages “shiny” and “shinyBS”. 
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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.  
 
Suggested Citation for the use of this software: 
 
Shields, T. Currylow, A., Hanley, B., Boland, S., Boarman, W. & Vaughn, M. 2019. StallPOPd: 

Applied Population Modeling for Halting the Growth of a Subsidized Avian Predator 
[Software]. Cornell University Library eCommons Repository. https://doi.org/10.7298/sk2e-0c38  
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