
Lab 13: Competition for Resources: How Has the Spread of the Eurasian 
Collared-Dove Affected Different Populations of Native Bird Species? 

 
Introduction  
A ​community​ is any assemblage of populations in an area or a habitat. There are a number of 
different interspecies interactions that take place within a community. One example of an 
interaction that takes place between species is ​competition​. Organisms compete for resources, 
such as food, water, and space, when resources are in short supply. For example, weeds and grass 
compete for soil nutrients and water, grasshoppers and bison compete for grass, and lynx and 
foxes compete for hares. There is potential for competition between any two species populations 
that need the same limited resource. Resources, however, are not always scarce in every 
community (e.g., water in the ocean or oxygen on the Great Plains). Species therefore do not 
always compete for every resource they need to survive. 

 
Species also do not compete for resources when they occupy different ​ecological niches​. An 
ecological niche is the sum total of a species’ use of biotic and abiotic resources in its 
environment. An organism’s ecological niche is its ecological role or how it fits into an ecosystem. 
The ecological niche of a bird, for example, includes the temperature range it tolerates, the 
type(s) of tree it nests in, the material it uses to build its nest, the time of day it is active, and the 
type of insects or seeds it eats (along with numerous other components). Species with different 
ecological niches require different resources and play different roles in a community. Therefore, 
species with different ecological niches rarely compete for the same resources. 

 
In the first half of the 20th century, a Russian ecologist named Georgii Gause formulated a law 
known as the ​competitive exclusion principle​. This law states that two species occupying the same 
ecological niche cannot coexist in the same community because one will use the resources more 
efficiently and thus be able to reproduce more offspring. The reproductive advantage of one 
species results in the local elimination of the other one. Competitive exclusion, as a result, can 
have a significant effect on the number and types of organisms found within an ecosystem. It is 
important to note, however, that species with similar (but not identical) ecological niches can 
coexist in the same community if there is at least one significant difference in their niches (such as 
when they are active or what they eat). 
 
For example, a biologist sets up three test tubes with cultures of microorganisms: test tube A 
contains 
Paramecium 
aurelia, ​test tube B 
contains 
Paramecium 
caudatum, ​and test 
tube C contains 
both ​P. aurelia ​and 
P. caudatum​. She 
then records how 
the size of each 
population 
changes over time 
in each test tube. 
The data she 
collected are 
provided in the 
figure to the right.  



 
Invasive species​ are organisms that are not native to an ecosystem. These organisms are 
introduced into a new environment through some type of human activity. Invasive species often 
colonize a community and spread rapidly. They are able to colonize and spread because they 
can tolerate a wide variety of habitat conditions; they grow fast, reproduce often, compete 
aggressively for resources, and usually lack natural enemies in the new community. Invasive 
species, as a result, can cause environmental, economic, and human harm by displacing native 
species, altering habitats, upsetting the balance of an ecosystem, or degrading the quality of 
recreation areas. 

 
An example of an invasive species is the Eurasian collared-dove (see figure below). This bird was 
introduced to the Bahamas in 1970 
and spread from there to Florida in 
1982. It has since spread across 
North America and is now found as 
far south as Veracruz, as far west as 
California, and as far north as 
Alaska (see the figure on the 
opposite page). Although the 
Eurasian collared-dove does not 
migrate, it spreads and then 
colonizes new areas at an alarming 
rate. In Arkansas, for example, it 
took only five years (1997–2002) for 
it to spread from the southeast 
corner of the state to the northwest 
corner (a distance of about 500 
km). 

 
The impact of the Eurasian collared-dove on native bird species in North America is not yet known, 
but it seems to occupy an ecological niche that is similar to the other members of the dove family 
(Columbidae). Scientists are attempting to determine if the Eurasian collared-dove will 
outcompete native dove species for available resources. They are also interested in the impact 
that this invasive species may have on other native species of nonmigratory bird. Fortunately, there 
are a number of databases that allow scientists to track where different species of bird can be 
found, when they can be found, and how common they are in a given location. One such 
database is eBird, which enables users to go online to access observational data submitted by 
bird-watchers at 
thousands of 
locations across 
the United States. 
Scientists can use 
these data and 
the visualization 
tools built into the 
website to 
examine the 
frequency and 
abundance of 
different species 
of birds at 
different locations 
and over time. 



Your Task  
Identify at least two native bird species that occupy a similar ecological niche as the Eurasian 
collared-dove. Then determine what has happened to these two species of birds over time as the 
Eurasian collared-dove spread across the United States. 

 
The guiding question of this investigation is: ​How has the spread of the Eurasian collared-dove 
affected different populations of native bird species?  
 

 
Materials  
You may use any of the following websites during your investigation:  

● All About Birds Database: ​www.allaboutbirds.org  
● eBird: http://ebird.org    

 
Getting Started  
To answer the guiding question, you will need to design and conduct an investigation. To 
accomplish this task, you must determine what type of data you will need to collect, how you will 
collect it, and how you will analyze it.  
To determine ​what type of data you will need to collect,​ ​think about the following questions: 

● Which native bird species will you include in your investigation?  
● How will you determine if a native species of bird has been affected by the spread of the 

Eurasian collared-dove?    
● What will serve as your dependent variable (e.g., range, frequency of sightings, 

abundance)? 
● What type of observations will you need to record during your investigation? 

To determine ​how you will collect your data​, ​think about the following questions:   
● What will you need to compare? 
● How often will you collect data and when will you do it? 
● How will you keep track of the data you collect and how will you organize the data? 

To determine ​how you will analyze your data​, ​think about the following questions:  
● What type of calculations will you need to make? 
● What type of graph could you create to help make sense of your data?   

 
Report 
Once you have completed your research, you will need to prepare an investigation report that 
consists of four sections (be sure to have section headings): 

1. Introduction​: Give some background information on the topic. Explain what question were 
you trying to answer and include a hypothesis. (Background info, research question and 
hypothesis) 

2. Procedure​: What did you do during your investigation and why did you conduct your 
investigation in this way? (How you collected and analyzed data) 

3. Data​: Include a data table and/or graph to show your results. Be sure to include a title for 
your table or graph with labels for the variables. 

4. Conclusion​: What is your argument? (Claim - Evidence - Reasoning) 
 
Your report should answer these questions in two pages or less. The report must be typed, and any 
diagrams, figures, or tables should be embedded into the document. Type your report on Google 
Docs (12 point font, double-spaced) and share it with your teacher. Your report will be graded 
based on the rubric in the class syllabus. 


