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GOOD WRINKLES 
Animal intelligence is a fascinating topic. Experts believe that the more 

brain mass a species has relative to its body weight, the smarter it is. It 
also generally is accepted that the ability to perform complex tasks is related 
to the number of folds (gyri) and grooves (sulci) found on the surface of the 
cerebrum. 

Gyri and sulci evolved through the ages, as animals developed higher- 
level thinking skills, to accommodate increasing amounts of cerebral  
surface tissue (known as the cerebral 
cortex) within the limited space inside 
of the cranium. Just as one would  
fold something large to fit it into a 
small space, the brain’s cerebral cortex 
over time has folded upon itself to fit 
more and more surface area into the 
cranium. The cerebral cortex consists 
of a sheet of nerve cells about 2.5 mm 
thick, forming the uppermost layers of 
the cerebrum. 

In this activity, students will use a 
sheet of newspaper to represent the 
surface area of the human cerebrum. 
They will attempt to fit the newspaper into a smaller space without hiding 
any of the information written on the page. They will relate their findings 
to the “folding” of the surface of the cerebrum. 

Large numbers of folds are quite common in the brains of many  
mammals. Human beings have large numbers of gyri and sulci, as do some 
other mammalian species (such as the chimpanzee, orangutan, gorilla,  
dolphin and whale). 

SETUP 
Students may work in groups of 4. 

PROCEDURE 
1. This is intended to be a discovery lesson. Therefore, without any 

introduction, give each student or group of students a 9 in. x 12 in. 
piece of construction paper and ask them to measure and cut it to 
approximately 23 cm x 23 cm (9 in. x 9 in.). Ask older students to  
calculate the surface area of the sheet and to write the result (529 cm2 
or 81 in.2). 

2. Give each student or group of students a sheet of newspaper, which 

Unit 
Links 

SKULLDUGGERY 
Story, Chapters 6-7 
Science box, p. 18 

EXPLORATIONS 
“A-Mazing Brains” p. 3; “Knead  
A Brain?” p. 5; “Just the Facts,”  
p. 6; “Brain Busters!” p. 7 
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OVERVIEW 
By using paper to represent the surface 
areas of the cerebrum and the skull, 
students will learn about the signifi-
cance of wrinkles on the surface of 
the mammalian cerebrum. 

CONCEPTS 
● Wrinkles in the cerebrum correlate 

to higher intelligence in animal  
species. 

● Wrinkles evolved to allow more 
cerebral cortex to fit within the skull. 

SCIENCE & MATH SKILLS 
Measuring, comparing measurements, 
problem solving and drawing  
conclusions 

TIME 
Preparation: 10 minutes 
Class: 30-45 minutes 

MATERIALS 
Each group will need: 
● Large sheet of newspaper (at least 

20 in. x 20 in.) 
● Metric ruler 
● Pair of scissors 
● Paper clips 
● Roll of tape (clear or masking) 

and/or glue 
● Sheet of red construction paper (or 

other color) 
● Copy of “Mammalian Brains”  

student sheet 
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  they should measure and cut to about 49 cm x 49 cm (19.2 in. x  
19.2 in.). Ask them to calculate the surface area of this sheet and to 
write the result (2,401 cm2 or 369 in.2). 

3. Ask the students to find the difference between the areas of the sheets 
(2,401–529 = 1,872 cm2 or 369–81 = 288 in.2). 

4. Challenge each group to find a way to make the larger piece fit evenly 
over the smaller piece without cutting or wrapping the newsprint. All 
the surface area of one side of the newsprint should remain visible from 
some angle. The newsprint can be fastened to the edges of the smaller 
sheet, if desired. Give students an opportunity to experiment. 

5. Once students have finished working, let them share and discuss their 
solutions. All solutions will be unique, but all will involve some kind 
of folding or wrinkling. 

6. Tell students that the plain sheet of paper has about the same surface  
area as the helmet-shaped part of an average human skull and that the 
sheet of newspaper has about the same surface area as an average human  
cerebrum. Explain that the sheets of paper served as models for the top 
of the skull and the cerebrum, respectively. Discuss how the problem 
of fitting more cerebral tissue (thinking part of the brain) into a limited 
amount of space was solved during the course of evolution. (Increasing 
amounts of cerebral tissue were folded into wrinkles, allowing the brain to 
store and process more information in a smaller space.) 

7. Point out that the amount of folding differs among animal species. 
Discuss these differences in terms of the relative intelligence of ani-
mals, as described at the beginning of this activity. Pass out copies of 
the “Mammalian Brains” sheet. Discuss the number of gyri present in 
each brain and what the students know about the activities and relative 
intelligence of members of each species. 

BRAIN JOGGING 
Here are more ideas for you and your students to explore. 
● What other parts of your body use wrinkling or folding as a strategy to 

fit into a smaller space? Where else do you see folding or wrinkling used 
in a similar way? 

Cerebral Cortex 

The thin cerebral cortex contains two-
thirds of the 100 billion neurons in the 
human brain. “Cortex” means rind or 
bark in Latin. 
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MAMMALIAN BRAINS 
Opossum brain 

Rabbit brain 

Cat brain 

Monkey brain 

Chimpanzee brain 

Human brain 
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