
 

Galaxy Classification 
 
Introduction  
When stars are viewed through a telescope, they appear as 
bright points of light without any apparent size or 
structure. However, there are some objects in the sky that, 
when viewed through a telescope, look like "fuzzy" 
clouds. Some of these objects, like those shown in the 
Hubble Space Telescope image to the right, are actually 
islands of stars (known as galaxies) that are much farther 
from us than the individual stars we see in the night sky. 
Although Immanuel Kant first advanced the idea of 
"island universes" during the eighteenth century to explain 
observed compact clouds, it was not until the 1920’s that 
astronomers began to develop an understanding of the 
nature of galaxies. 
 
Part I: Developing a Classification Scheme 
Included at the end of this activity are two sheets with 
pictures of fifteen galaxies. The color photos will also be shown on-screen in class. Your first 
task is to sort the galaxies by creating and applying a classification scheme based on appearance. 
Use the table below to record your results. The table has space for four categories but there is no 
requirement that you use all four. It is important to remember that, by focusing on different 
properties of the galaxies, it is expected that different groups will develop widely different 
classification schemes. There are no right answers at this stage of the scientific process, 
although ultimately some classification schemes are found to be more productive than others. 
Try to find patterns in terms of shape, color, or any other distinct features that appear in two or 
more images. 

Image courtesy of NASA. 

 Galaxy ID Numbers Defining Characteristics 
(provide enough detail so that anyone could use your scheme)
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Part II: Applying Hubble's Classification Scheme 
 
After you have completed Part I, pick up from your instructor the handout for Edwin Hubble's 
classification scheme, which was developed in the 1920's. Complete the following table 
according to his scheme. 
 

Hubble's 
Categories 

Galaxy ID Numbers Defining Characteristics 
(describe the characteristics used by Hubble) 

 Elliptical 
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 Barred Spiral 

 
 
 

 
 
 
 

 Irregular 

 
 
 

 
 
 
 

 
Part III: Questions 
 
1. Unless there is an underlying model, classification systems are completely arbitrary as long 

as the defining characteristics are clear to everyone. Which system – yours or Hubble’s – 
would be easier to explain to another group? Why? 

 
 
 
 
 
 
 
In Parts I and II, you classified the galaxies into different categories according to their 
appearance, or morphology. We will now investigate what a galaxy's morphology can tell us 
about its physical characteristics. These physical characteristics include: a) the ages of the stars 
in the galaxy; b) the presence or absence of dust in the galaxy; and c) the presence or absence of 
gas and star formation. Keep in mind that these properties are linked together in a physical way. 
The objective of these questions is for you to learn how these characteristics relate to galaxy 
morphology. 

 
 



 

 
2. The ages of stars. Look at the images of the galaxies and pay special attention to the 

different colors you see. Qualitatively, these colors are an indication of the ages of the stars 
that make up the galaxy. Young stars are hot, massive and luminous, and therefore appear 
blue. Old stars, on the other hand, are cooler, less massive, and less luminous (such as the 
Sun), and therefore appear more yellow or red. 

 
A. Given this information, which galaxies appear to contain young stars? Write down the 

galaxy number and the Hubble class (Elliptical, Spiral, Barred Spiral, or Irregular). 
 
 
 
 
 
B. Do these same galaxies also have old stars? Make sure to note where in the galaxy the 

bluer or redder stars appear (e.g., spiral arms, bulge). 
 
 
 
 
 
C. Are there galaxies that seem to contain only old stars? To which Hubble class do they 

belong? 
 
 
 

3. Dust in galaxies. Besides stars, galaxies sometimes also contain dust. This dust manifests 
itself as dark bands or patches across the galaxy. Which of the galaxies show evidence of 
dust? To which Hubble classes do these galaxies belong? 

 
 
 
 
 
 
 
 
 
 
4. Gas and star formation in galaxies. Yet another constituent of galaxies is gas. The presence 

of gas is often associated with star formation. In other words, stars are created where there is 
an abundance of gas. Furthermore, young stars indicate regions of active star formation. 
Using what you learned from question #2, which galaxies show star formation?  What are 
their Hubble types? 

 
 

 
 



 
 
 
 
 
 
 
 
 
 
5. When looking at a galaxy that is populated by mostly red stars, is that an indication that: (1) 

that there never were blue stars in the galaxy, (2) the blue stars are not present anymore but 
were once there, (3) the blue stars have evolved into red stars, or (4) other (describe)?  
Explain your reasoning. 

 
 
 
 
 
6. Hubble viewed the tuning fork diagram as representing an evolutionary sequence for 

galaxies, with galaxies starting off as ellipticals and developing more structure over time. 
Based on your answers to questions 2-5, do you think the evolutionary sequence is accurate? 
Why or why not? 

 
 

 
 



 

 

 
 



 

 
 


	 Spiral

