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The Galaxy Zoo project provides simple morphological classifications for nearly one million galaxies from the 
Sloan Digital Sky Survey (SDSS).  This was achieved by inviting the general public to visually inspect and classify 
these galaxies via the internet.  The project has obtained more than 40,000,000 individual classifications by 
~100,000 participants.  With ~34 independent classifications per object we are able to derive robust 
morphologies, consistent with those for subsets of SDSS galaxies classified by professional astronomers.  
Obtaining morphologies by direct visual inspection avoids the issues associated with using proxies for 
morphology, such as colour or concentration, enables direct comparison with earlier studies, and provides an 
ideal dataset with which to test and calibrate automatic methods.

◄ Red fraction rises faster than 
early-type fraction with increasing 
local density.  Dependence of the 
stellar mass function on 
environment is insufficient to 
explain the trends (thin lines).

▶ At fixed stellar mass there 
remains a weak morphology–
density relation, similar for all 
masses.  However, the colour–
density relation is much stronger 
for lower stellar mass galaxies.

Morphology and colour versus environment and stellar mass

◄◄ The increasing red-fraction with local density is a result of an 
increasing early-type fraction, a decreasing fraction of blue early-types, 
and an increasing fraction of red spirals.  The first of these (the 
morphology–density relation) is the least important, especially at densities 
corresponding to the outskirts of groups, where the colour–  and 
morphology–density relations deviate most strongly.

◄ At low stellar masses, the contribution to the colour–density relation 
from the morphology–density relation is negligible, while at high stellar 
masses it is as important as the varying fractions of red spirals and blue 
early-types. 

Very different behaviour with respect to environment and stellar mass

Red spirals and blue early-types versus environment and stellar mass
Spirals and early-types are more often red in dense environments.  Low mass galaxies are affected most strongly.

Breaking down the dependence of red-fraction on environment and stellar mass
The colour–density relation is due to much more than  
simply the morphology–density relation
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Using Galaxy Zoo classifications we have so far studied the large-scale spin statistics of spirals (Land et al., arXiv:0803.3247) and their two-point 
correlation function (Slosar et al., in prep.), the population of blue early-types (Schawinski et al., submitted), the morphology-dependent colour 
distribution (Lintott et al., arXiv:0804.4483), a possible quasar light echo (Lintott et al., in prep.), mergers, galaxy dust distributions, and we have 
many other studies underway or planned.  Here we give the key results of our work on the dependence of morphology and colour bimodalities on 
environment and stellar mass.  We are currently working on understanding the implications of our results through a simple galaxy evolution model, 
determining the relative importance of local density and groupocentric distance, and measuring the the morphology marked-correlation function.

◄ Fraction of red spirals rises 
with local density (including face-
on spirals).  Fraction of blue early-
types falls with local density.

▶ Galaxies with lower stellar 
masses display much stronger 
environmental trends.

High mass galaxies are often 
red.  In low density regions 
most low mass galaxies are 
blue, but at high densities 
nearly everything is red.

For overview paper see 
Lintott et al., 
arXiv:0804.4483

www.galaxyzoo.org www.galaxyzooforum.org www.galaxyzooblog.org


