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Measuring Depth with the Lead Line
Knowing the depth of the water was 
important for captains of all ships. If the 
water was too shallow, the boat would run 
aground and possibly sink. Sometimes 
knowing the depth of the water helped 
sailors figure out where they were. 

Depth was measured using a tool called a 
lead line. This was simply a hemp rope 
with a heavy piece of lead tied to one end. 
Marks were placed on the rope every six 
feet, which is equal to one fathom. To use 
the lead line, a crew member would stand
at the bow of the ship and throw the lead
line forward, then wait for it to hit the
bottom. As the line was pulled in, the
sailor would count the number of marks 
that appeared on the rope.  By multiplying 
the number of marks by six, the sailor 
could figure out how deep the water was at 
that spot. If a sailor counted eleven marks, 
for example, that meant that the depth of 
the water equaled sixty-six feet 
(11 marks x 6 = 66 feet). 

Lead lines also had another function.  At the bottom of the lead weight was a hollow 
groove that sailors filled with a sticky material such as wax or tallow (animal fat).  
When the weight hit the ocean floor, the wax collected a bottom sample that would 
tell captain if the bottom contained sand, mud, rocks, or shells.  The captain could
then compare the bottom sample to written descriptions of the Bay bottom on his
chart to try to figure out the ship’s location.

Trying to avoid getting stuck in shallow water was always a concern for sailors, so the 
lead line was used often in places like the Chesapeake Bay!

A sailor prepares to “heave the lead” to measure the depth.
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COMPREHENSION QUESTIONS

DIRECTIONS:  Read the text on the previous page, then answer the following 
questions in complete sentences.  Write your answers on the lines provided.

1.     What tool did sailors use to measure the depth of the water?

2. What is a fathom?

3.     If a sailor counted six marks while pulling up the lead line, how deep was it?

4. What did sailors put in the small groove at the bottom of the lead weight?  
Why did they do this?

5. How did taking a bottom sample with the lead line help ship captains figure
out their location?
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Navigation: Depth and Speed 

Make Your Own Lead Line! 
 

Have your students measure the height of various objects in the classroom using a lead 
line.  You will need string or twine, a weight (lead weights, fishing weights, or any other 
weight that can be tied to a piece of string), and a magic marker.  First tie one end of the 
line to a weight.  Next have your students make marks on the rope every fathom, or six 
feet.  Once the line is constructed make a list of items for them to measure.  This is a 
great activity for developing mental math skills, as many of the objects will fall between 
fathom marks.  The students need to use their best judgment to estimate the object’s 
length. 
 
Use the Student Task sheet provided to guide the students through the activity. 

Hands-On Activity 

Images reprinted from Pirates and Patriots of the Revolution   ©2000 by C. Keith Wilbur with permission from The Globe 
Pequot Press, Guilford, CT, 1-800-962-0973, www.globe-pequot.com. 

When using lead lines in deep ocean water, crew members had to make 
sure they got plenty of line out so the weight could make it to the bottom.  
Here a sailor is twirling the weight to generate momentum for his throw. 

Lead lines were used to determine 
water depth and the nature of the 
bottom. 
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Measuring Distances With a Lead Line 
 

INTRODUCTION 
 
 Eighteenth century sailors used lead lines to measure the depth of the water when 
they were at sea.  The lead line was a simple device that was made up of a long length of 
rope tied to a lead weight at one end.  The line was marked every fathom, or six feet.  
One sailor would throw the weighted end of the line overboard while the other counted 
the marks as it went out.  Once the weight hit the bottom of the sea, the depth was 
calculated and recorded in the ship’s log in fathoms. 
 Today you will be making your own lead line and using it to measure the lengths 
of various objects in your class.  In so doing, you will be using the same technology 
used by the sailors of Sultana over two hundred thirty years ago! 
 

MAKING THE LEAD LINE  (Groups of two to four students) 
 
To make a lead line, your group will need the following materials from the 
Materials Center prepared by your teacher: 
x� One long length of rope or twine 
x� One weight (it could be lead, metal, a fishing weight, etc.) 
x� One magic marker 
 
Follow these directions to make your lead line: 
 1. Tie your weight to one end of the line 
 2. Mark off the rope every fathom, or six feet, using the magic marker 
 
Now use the lead line to measure the following items in your classroom.  You will 
need to convert your finding into feet, fathoms, and yards (one yard = three feet). 
 
                       FEET              FATHOMS          YARDS 
 
 The height of your desk 
 
 Your own height 
 
 The height of the classroom door 
 
 The length of one side of your 
 classroom 
 
 The height of the ceiling 
 

Navigation: Student Task 


