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Introduction 
Welcome to the world of structural geology! Geologists can look at rocks in the field today and 
learn about what the Earth was like millions of years ago (or more!). Over millions of years rocks 
are pushed around and deform (bend or break) in many different ways. The squeeze box is a 
tool that lets you recreate millions of years of geologic deformation in just a few minutes on your 
countertop! The processes that you can observe in real rocks and be observed in the squeeze 
box - in fact tools like this are what scientists use to try to understand how geology works in the 
first place! 
 
We say that the squeeze box is an “analog model” - it is similar to (an analog) the deformation 
of real rocks, but it is a model because it is not real rocks being deformed by the Earth over 
millions of years. Since we don’t have millions of years to sit around and watch the rocks, this 
analog model is a good tool to try to understand how the rocks deform over geologic time. 
 
So what can bend and break rocks in the first place? More rocks! The Earth’s crust, or outer 
layer or rock, is made up of large blocks of rock called tectonic plates. These plates are moved 
around thanks to heat from inside the Earth. In fact they move about the rate your hair or 
fingernails grow! These plates crash into each other, though very slowly, and create massive 
pressures. The rocks between the plates get squeezed so hard that they eventually must 
deform. Some bend and form arcs that geologists call folds which others break and slide 
creating faults. We call movement on these faults earthquakes and they are very common at 
plate boundaries such as in Japan, New Zealand, or the west coast of North and South 
America. 
 
We hope that your time with the squeeze box is enjoyable and educational. No matter if you 
bought this for a class, as a curious citizen scientist, or as a desk toy (geologists’ zen garden 
maybe?) we think you’ll find it as mesmerizing and fun to play with as we do! This manual has 
some basic activities to get you started, but the possibilities are endless - you can even learn 
how to create what geologists call “restored cross-sections” if you want! 
 
As always, when conducting a science experiment, safety comes first! Wear safety glasses to 
keep any sand out of your eyes and make sure you have an adult to help you if needed. Finally, 
remember the words of Mythbuster Adam Savage “The difference between screwing around 
and science is writing it down.” Take lots of notes and have fun! 
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Squeeze Box Lab Activity 

Learning Objectives 
● Learn the types of geologic folds 
● Learn the types of geologist faults 
● Identify geologic structures in the squeeze box 
● Practice scientific note taking and observation 

Materials Needed 
● Squeeze box 
● Transparency for squeeze box (included) 
● Safety glasses (included) 
● Granular materials of different colors (colored sand, flour, coffee, etc.) 
● Bowl for the used sand 
● Pencils 
● Graph paper 
● Notepad 
● Spoon 
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Folds 
Folds are what happens when rock deforms in 
a soft or “ductile” way. This could be because 
the rock is hot and can bend more easily, or 
because of the type of rock. Folds can be 
anywhere from a few millimeters across to 
many kilometers! The rocks pictured to the left 
are tightly folded. 
 
There are three main types of folds we think 
about in geology. Anticlines, synclines, and 
monoclines. Anticlines are folds where the 
rocks bend upward making the shape similar to 

an “A” (like in the picture below). Synclines are where the rocks bend downward. Monoclines 
are a special type of fold that has only one side or “limb”. Monoclines often occur when an area 
has been uplifted or subsided (sunk). Think of them as a fold that only has one side! 
 
Folds have four main parts: the hinge zone, hinge line, axial plane, and limbs. The hinge zone is 
the area in which the rocks are bent and is generally relatively smooth, but some folds are 
surprisingly sharp. At the peak or valley of the hinge zone is the hinge line - the axis along which 
all of the folding happens. Extending from the hinge line is the axial plane, or a flat surface that 
marks the center of the fold. The limbs, as mentioned above are the sides of the fold and are 
generally relatively undeformed, but are tilted thanks to the folding. Geologists would say that 
their dip angle has been changed. 
 

 
 

Photo: Dr. Lynn Sorghan, University of Oklahoma 
Fold Schematic: Brews OHare CC BY-SA 3.0 https://creativecommons.org/licenses/by-sa/3.0/ 
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Faults 

 
Faults are when the rocks deform in a brittle way and break. A simple break in the rock is called 
a fracture, but as soon as the rock slips along that fracture we call it a fault! Faults are the 
sources of most earthquakes and can create stunning and complex patterns like in the image 
above from Arches National Park. During an earthquake there is even enough pressure and 
speed to melt the rock on a fault creating a formation called a pseudotachylite. 
 
There are three main types of faults: normal, reverse, and transform. We can create normal and 
reverse faults in the squeeze box. In a normal fault the rocks are getting pulled apart and the 
rock on top (called the hanging wall) moves down relative to the rock on the bottom (called the 
footwall). Reverse faults are just the opposite. When rocks are in compression, the hanging wall 
moves up relative to the footwall. Transverse faults are when there is no up or down movement, 
but the rocks slide past each other. This type of fault isn’t easily recreated in this type of 
squeeze box though. 
 

 
Image: Cferrero CC BY-SA 3.0 https://creativecommons.org/licenses/by-sa/3.0/ 
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Running an Experiment 
1. Make sure you are wearing your safety glasses and working in a safe environment with 

appropriate adult supervision if required. 
2. Turn the handle counter clockwise to pull the ram to the back of the squeeze box. 
3. Using a spoon, create layers of different materials with different colors in the squeeze 

box. Your layers can be different thicknesses, but we recommend 5-10mm layers to start 
with. Layer the materials to about 70mm or so - too thick and they will run over the top of 
the squeeze box! 

4. Capture the “before” state, draw the layers on your graph paper and/or take a photo. 
You can use the included transparency for measuring movement and deformation. Write 
down what materials each layer is made of and what you think will happen to them. 

5. Firmly holding the squeeze box down to the table, slowly and steadily crank the handle 
clockwise. Stop periodically (every 10 mm is a good interval) to sketch or take photos of 
the layers. 

6. Take photos and sketch the final state of the system. How did your prediction 
(hypothesis) turn out? 

Things to Try 
● Try making layers of different thicknesses and see what their effect is. 
● Try different materials - playdough, coffee, flour, sand, moon sand, and other cooking 

materials are good candidates. 
● Try lightly dampening some layers. 
● Create the layers with the ram in about ¾ of the way and withdraw it to see what 

happens in an extensional test instead of the compression test. 
● After deforming your box, use a shop vac to erode the upper portion of the material and 

observe the patterns created on the surface. 
● After deforming the box part way, add more sediment on top, then deform more. This 

simulates complex deposition/deformation patterns that we often see in real life. 
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Questions 
What kind of geologic structures did you observe in your experiments? Describe them and how 
you identified them. 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
 
How did changing the materials or dampening the materials affect your experiment? Why do 
you think this is? 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
 
What factors do you think could change if rocks are going to fold or fault? 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
 
How are rocks deforming out in the Earth different from our experiment? Do you think the 
experiment is a good model of real deformation? 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
 
Do you think similar processes happen on other planets? How could they be similar or different 
from deformation on Earth? 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
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Cleanup/Maintenance 
Clean out the material into the waste bowl and setup for another run! The squeeze box is a very 
easy to use device, but the threads should be kept clean or the handle may get hard to turn. 
Washing the box thoroughly and occasionally applying a drop of oil on the moving surfaces can 
make your box much easier to operate! 

Going Further 
● Learn about “cross section reconstruction” and try to unfold your sediments. 
● Using a boba tea straw, take a core from your box and analyze it - this is often all real 

geologists have to go on. 
● Take a trip to deformed rocks in your area (road cuts are a great place to look) and try to 

determine what happened to the rocks. Consult your state’s geological survey office for 
the history of those rocks and places to go. 

● Deform the box some, then add new sediments on top and keep deforming. This creates 
complex structures like we see in real life - can you unravel the history? 

Teaching Tips 
● Dry erase markers can be used to draw on the windows of the bos or to trace layers on 

the transparency and project for the whole classroom. 
● You can use the waste material mixed together to create a different colored layer and 

get several uses out of the sands.  
● Create a real life geologist experience - deform a squeeze box before you show it to your 

students and have them determine the geologic history and deformational environment 
of the box. 
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