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“How Octopuses Change Color”
From The Octopus Scientists: Exploring the Mind of a Mollusk

by Sy Montgomery

�	Directions:

zz What is the author’s assertion right from the beginning? What evidence backs this up?

zz Underline the supporting details and annotate/classify what type of details these are.

Octopuses put chameleons to shame. An octopus can change its entire appearance—
going from red to white, from stripes to spots, from bumpy to smooth—in one-tenth 
of a second. The secret is its amazing skin, which it changes to blend with its 
surroundings, startle prey, scare away predators, and signal to mates and rivals.

No one has decoded what all the different colors and shapes mean for all the 
different octopus species (though in many species, an octopus who turns red is 
excited, and one who is white is relaxed). But scientists do have a good idea how 
octopus skin works.

Small muscles in the ski can pull it into the peaks called papillae. For its color palette, 
the octopus uses three layers of three different types of cells near the skin’s surface. 
The topmost cells are called chromatophores (cro-MAT-uh-fores). Each chromatophore 
cell is like a little pot of color, it can use its muscles to open and to reveal a lot or a 
little of each pot—or not. It can make each chromatophore as big as seven times its 
resting (and invisible) diameter. The chromatophores may contain the colors yellow, 
red, brown, and black (depending on the species of octopus).

A middle layer of cells, the iridophores (eh-RID-uh-fores), can create an array of 
glittering blues, greens, and golds. By using iridophores in combination with 
chromatophores, for instance, the octopus can create colors such as purple and 
orange. The iridophore cells don’t open and close, but the octopus can change the 
angle of each cell to reflect light like a tiny mirror.

At the deepest layer of skin are the octopus’s leucophores (LEW-kuh-fores). These, 
too, reflect light, but instead of glittering colors they can create a white shine.

How does the octopus know which colors to turn? Scientists aren’t sure. Especially 
because they have determined, by counting the different light-receiving pigments in 
the octopus eye, that octopuses are color-blind!

XX After: Use the template to record your thinking. Write whether you think the author provided 
sufficient evidence to support her assertion.

Note: Sy Montgomery clearly has done her research! It’s a fascinating, little-known topic—that octopuses have the ability to 
change color—and it’s notable that most of the piece is “straight facts.” Paragraphs three, four, and five describe the function of 
the three layers of skin, with little editorializing or embellishment. Notice the domain-specific/specialized vocabulary, which is 
even augmented with pronunciation guides. It’s the kind of nonfiction writing that lends itself to a highlighter pen, so the reader 
can reread and recall the distinct attributes of each layer of skin. Nevertheless, it’s noteworthy that Montgomery, in both the 
second and last paragraphs, reminds us that scientists are continually searching for additional answers about the octopus. It’s a 
refreshing grace note and contributes to our sense of science as inquiry.
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