
Marie Tharp and 

Sonar 

In this pack you will find activities and information to help your class get to grips 
with sonar and learn about Marie Tharp, the amazing scientist who used it to 
make the first comprehensive maps of the ocean floor.  Activities are indicated 
by a blue pencil.   

Who was Marie Tharp? 
 
Marie Tharp was an American geologist 
who mapped out the ocean floor.  If you 
were a woman, it was very unusual to be 
accepted as a scientist in the 1940s, but 
Marie’s dedication and imagination made 
her stand out.  Before her work most 
people assumed that the bottom of the 
sea was flat and featureless, but her 
mapping revealed the presence of huge 
underwater mountain chains, including 
the Mid-Atlantic Ridge.   The discovery of 
these previously unknown features was 
ground-breaking! It also led Marie and 
other scientists to support the theory of 
Continental Drift, which was extremely 
controversial at the time.    

To make her maps, Marie used data from sonar, collected on a ship by her research partner, Bruce Heezen. 

The suggested curriculum links included at the back mainly cover Geography, 
Physics and Maths but feel free to get creative and use these activities to 
support different subjects! 



What is Sonar? 
 
Sonar is short for Sound Navigation and Ranging.   Sonar uses sound waves to detect objects and for 
navigation.   It’s mainly used for underwater work and often involves using an emitter to make sound 
waves and a detector to listen for the echo of them bouncing back.   The amount of time it takes for the 
sound waves to return is used to work out how far away an object is.   The speed of sound through water 
doesn’t change, so you can use it to work out how far away an object is, using the equation: 
 
       Distance = Time x Speed 
 

Slinky Sound-waves: See for yourself!    
 
Use a metal slinky to see reflection of waves.   Lay the slinky out with the ends fairly close together.   
Send a wave along it and watch for it coming back the other way.   Stretch out the slinky to different 
lengths and repeat.   The further the waves have to go, the longer it takes them to come back. 

One of Marie Tharp’s maps! 

 

Did you know...?  Sonar is affected by bubbles in 

the water, because the sound waves bounce off 

their surfaces!  The sound is scattered, making the 

echo weaker. 

Did you know...?  Radar is very similar 

to sonar, but uses radio waves rather 

than sound waves. 



Marie Tharp  

making maps 

Marie Tharp’s maps showed that there was a mountain chain running all the way down the 
centre of the Atlantic Ocean, with a rift valley in the middle.   Later on Marie mapped other 

oceans and showed that they too had mid-oceanic ridges and rift valleys.  The rifts and ridges 
helped to convince people that the controversial ‘Continental Drift’ was real.   Other scientists 

were able to work out that new crust is made at mid-oceanic ridges and is recycled in deep 
trenches.   These ideas are explored further in the Teaching Tectonics pack. 

Before Marie Tharp made her maps using sonar data, people used to use “sounding” to work out 
how deep the ocean was.   They would tie something heavy, like a canon ball, to a cable and drop 
it overboard.   When the canon ball hit the bottom, they would measure the length of cable used 
to work how far down the bottom was.   Each measurement took hours, so only a few were 
made.   In fact, before World War II we knew less about the shape of the seafloor than we did 
about the shape of the surface of the Moon!   The use of sonar allowed Bruce Heezen to take 
continuous measurements of the distance to the ocean floor.   Back on land, Marie sorted out all 
the data into detailed and beautiful maps.   The military was very interested in her maps.   They 
wanted to know where the best places for hiding their submarines were! 

Marie Tharp and Bruce Heezen 

Sounding Activity:  
Try sounding for yourself!   Ask 
your pupils to tie something heavy 
to a long piece of string and use it 
to measure how high various 
things are.   They could carefully 
lower it out of a window, down a 
stairwell, or measure how high the 
furniture is.    



A map of the seafloor is called a bathymetric chart and a cross-section of the      
bottom of the sea is called a bathymetric profile.   Features found on bathymetric 
profiles include: 
 
 Continental shelves, slopes and rises: the shallower parts of the oceans found 

at the edges of continents (0-4km down) 
 Abyssal plains: stretches of flat ocean bottom deep down, near the middles of 

oceans (4-5km down) 
 Mid-oceanic ridges: high underwater mountain chains (2-2.5km down) 
 Oceanic trenches: very deep underwater valleys often found at the edges of 

tectonic plates (8-12km down) 

A bathymetric profile 
 
 
 
 
 
Instructions for mapping the sea floor 
yourself!   This can be done alone or in 
pairs.   For one ocean floor you will need: 
 
 a shoe box, with lid 
 About 4kg of clay 
 A craft knife    
 A thin wooden rod 
 A ruler 
 A pen 
 2cm grid paper 
 Drawing pins 

 
 

 

Continental Shelf 

Continental Slope 

Continental Rise 

Abyssal Plain 

Mid-Oceanic Ridge 
Oceanic Trench 

First, fashion the sea bed in the 
bottom of your shoe box using 
clay.   Your seabed could include 
continental shelves, slopes and 
rises, abyssal plains, mid-oceanic 
ridges, and oceanic trenches.    
        



Next pin your 2cm grid paper on the lid of the shoebox and make a pattern of holes 
wide enough for the rod to fit through in the lid of your shoebox, 2cm apart.   An 
easy way to do this is to cut a cross using the craft knife, and then use the rod to 
widen the hole.   Give each hole a grid reference, such as A3.     
 

 
Use your pen and ruler to mark off distances along your rod, 1cm apart.   When 
your clay seafloor is dry, put the lid on your shoebox and swap it with your 
neighbour.   Use the stick to take depth readings of your neighbour’s seafloor but 
do not lift the lid!   Record your measurements as accurately as you can. 
 

 
 
 
 
 
 
 



Use Excel to make a Surface Chart from the data you collected.   Finally, open the 
box and compare your chart to what was actually in the box.   How good were your 
measurements?   If anything looks different, why do you think that is? 
 
HINT:  Experiment with the 3D rotation to find the best angle(s) to show the 
seafloor features. 
 
HINT: Right click on your depth axis, click “format axis”, and check “Values in 
reverse order”, under “Axis Options”, otherwise your chart will appear upside-
down.  
 
 
Grid References, with depths in cm 

  A B C D E F G H I J 

1 7 7 7 6 7 8 7 8 8 8 

2 8 5 8 8 8 7 8 7 7 6 

3 8 7 7 7 8 7 7 7 4 7 

4 4 3 7 7 2 3 4 4 3 3 

5 4 5 2 4 5 5 7 7 7 7 

6 6 5 4 4 7 7 7 8 8 7 

7 6 7 7 7 8 7 8 8 8 8 

8 7 7 7 7 7 7 7 6 7 7 

9 7 5 8 7 7 7 7 7 7 7 

10 8 7 8 7 7 7 7 6 5 5 

11 7 7 7 6 7 6 6 5 4 5 

12 5 6 6 5 5 5 5 4 4 4 

13 5 5 4 4 4 4 4 3 3 3 

A
B

C
D E F G H I J

0

1

2

3

4

5

6

7

8

1 2 3 4 5 6 7 8 9 1
0

1
1

1
2

1
3

D
e

p
th

 in
 c

m

Grid References

Ocean Floor Depth in cm

0-1

1-2

2-3

3-4

4-5

5-6

6-7

7-8

Depth 
in cm



 
 
 
 

Sonar in Nature Activities:  
Animals use sonar too!   Some animals, like bats and dolphins, have been 
using sonar for millions of years to find their way around and find prey.  
Split up into pairs and agree on a specific word with your partner.   
Spread out round the classroom or gym-hall and blindfold one member 
of each pair.   Call out your word and have your partner echo it back to 
you.   See if you can work out where they are.    

 
Alternatively try out hunting!   Split into groups of between 5 
and 10.   One person is the dolphin, one or two people are 
sharks, and everyone else is fish.   Spread out around the space, 
blindfold the hunter, and have the hunter call out “Who’s 
there?”.   The fish must answer with fish and the sharks must 
call out shark.   The dolphin must find a fish, while avoiding the 
sharks. 

 
We use sonar for lots and lots of other things too!    
The military use it to find enemy submarines and divers 
(often called frogmen).   It can be used by security 
forces for searching harbours and ports for explosives.   
We use it for finding sunken ships and planes and 
fishermen use it for finding shoals of fish.   Scientists 
use it for measuring the height of waves, seeing how 
much life there is in the sea, and even for working our 
what the seabed is made of!  
 
And of course submarines use it for navigation and for 
communication, using Morse code.      

Other uses of sound-waves: 
Many species of bats use ‘ultra-sound’, which is higher than the range of human 
hearing.  ‘Infra-sound’ is the opposite—it is lower than the range of human 
hearing.  Elephants and Giraffes use infra-sound to communicate across long 
distances.  Humans have developed uses for these as well: car-parking sensors 
use ultrasound while infrasound is used for monitoring volcanoes and tracking 
the path of meteors through the atmosphere.   
 

Set your class the challenge of researching more uses of 
sound waves, with a prize for the group which comes up 
with the most! 



Made at www.puzzle-maker.com 

 
ACROSS  

 

6 A process using cables and weights to 

 measure depth. ( 8 )  

7        Sound waves used for navigation,    

 communication and locating objects. ( 5 )   

8 An underwater map. ( 11,5)  

10 A very deep underwater valley. ( 7,6 )   

11 A mountain chain discovered by Marie Tharp. 

( 3 -7-5 )   

Try our sonar crossword! 

DOWN 

 

1 The theory that continents can move, which 

Marie Tharp's work helped to prove. ( 11,5 )  

2 This person made maps of the ocean floor. 

( 5 ,5 )  

3 A deep, flat part of the seafloor. ( 7,5 )   

4 This = time x speed. ( 8 )  

5 Marie Tharp's research partner. ( 5,6 )   

9        An animal that uses sonar to communicate, 

 navigate and find prey. ( 7 )  



Useful websites 
 
Marie Tharp: 
A video made by the New York Times: http://www.nytimes.com/video/
magazine/1194817114284/marie-tharp-b-1920.html  
 
Marie Tharp Biography: http://www.whoi.edu/sbl/liteSite.do?litesiteid=9092&articleId=13407 
 
Presentation on the Bathymetric Chart website: http://www.gebco.net/about_us/
gebco_science_day/documents/gebco_sixth_science_day_felt.pdf 
 
Sonar explanation: 
http://earthguide.ucsd.edu/earthguide/diagrams/sonar/sonar.html 
 
Uses of sound : 
http://www.dosits.org/people/peoplesummary/ 
 
http://www.s-cool.co.uk/gcse/physics/uses-of-waves/revise-it/uses-of-sound-waves 
 
http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway_pre_2011/radiation/
ultrasoundrev2.shtml 
 

Curriculum links 
  
Having investigated processes which form and shape landscapes, I can explain their impact on 
selected landscapes in Scotland, Europe and beyond. SOC 3-07a  
 
I can use a range of maps and geographical information systems to gather, interpret and present 
conclusions and can locate a range of features within Scotland, UK, Europe and the wider world.  
SOC 3-14a  
 
I can display data in a clear way using a suitable scale, by choosing appropriately from an 
extended range of tables, charts, diagrams and graphs, making effective use of technology.  
MTH 2-21a / MTH 3-21a  
 
I have collaborated with others to find and present information on how scientists from Scotland 
and beyond have contributed to innovative research and development. SCN 3-20a  
 
Vibrations and waves  
Learners ... explore how different waves relate to the environment and how we make use of 
them in health, medicine and communications.  
 
Through research on how animals communicate, I can explain how sound vibrations are carried 
by waves through air, water and other media.  SCN 2-11a  

This pack has been made possible through funding from the Heritage Lottery.   


