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Cause Mapping is a Root Cause Analysis method that captures basic 
cause-and-effect relationships supported with evidence.
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Cause Mapping

What's the 
Problem?

Why did it 
happen?

What will be 
done?
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Problem Solving • Incident Investigation • Root Cause Analysis

Mark 14 Torpedoes
Lack of Testing Leads to Multiple Issues

The Mark 14 torpedo design included brand new, carefully guarded technology and 
was developed during a time of economic austerity following the Great Depression.  
The desire to minimize costs and to protect the new exploder design led to such a 
limited test program that not a single live-fire test with a production model was done 
prior to deploying the Mark 14. 
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Evidence:

Solution:

For a free copy of our Root Cause Analysis Template in 
Microsoft Excel, used to create this page, visit our web site.
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CauseEffect

Why?

NOTE:  Read the Cause Map from left to right with the 
phrase "Was Caused By" in place of each arrow.

Increased risk to 
lives of service 

members

Safety Goal 
Impacted

Torpedoes failed 
to function as 

designed

Mission Goal 
Impacted

Increased risk to 
military assets

Property/ 
Equipment 

Goal Impacted
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Labor/ Time 
Goal Impacted

Torpedoes 
missed target

Torpedo hit 
target, but failed 

to detonate

Path too deep 
under target

Torpedoes failed
to hit target and 

detonate

Flaws in design 
not discovered

prior to 
deployment

Torpedoes ran 
deeper than 

expected

Prematurely 
exploded

Used magnetic 
exploder

Magnetic 
exploder didn't 

function as 
designed
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Contact
exploder failed

Didn't get close 
enough to target

Very limited 
testing prior to 

deployment

No live fire tests 
with production 

units done

Desire to 
minimize cost of 

testing

Significant cost 
of torpedoes 

and test targets

Limited budget Limited budget 
available Weak economy

Design flaw

Flaws in design 
not discovered

prior to 
deployment

Design flaw

Designed in 
northern
latitudes

Didn't work well 
at Equator

Flaws in design 
not discovered

prior to 
deployment

See Same 
Cause

Firing pin 
missed exploder 

cap

Designed for a 
slower torpedo

Faster Mark 14 
design had 

higher inertial 
impacts

Evidence: Tests were 
done against soft targets 
with floatable warheads so 
that torpedoes could be 
reused.

Secrecy of 
development 

process

Magnetic
exploder was a 

new type of 
design

Intended to 
explode 

underneath a 
ship

Less protective 
armor than sides 

Limited number 
of torpedoes 

available

Limited 
manufacturing

capacity

Evidence: Only 2,000 
torpedoes were built in
1942.  

Pressure tap 
measurement 

inaccurate

Location on 
torpedo

Evidence: The pressure 
tap was on the rear cone 
section where the 
measured pressure was 
lower than the actual 
hydrostatic pressure while 
the torpedo was moving.

See Same 
Cause

AND

AND

AND

AND

AND

AND

AND/OR

AND/OR

What Problem(s) Mark 14 torpedoes didn't function as designed
When Date 1941 though 1943

Different, unusual, unique New design of torpedo
Where Facility, site US Navy ships

Unit, area, equipment Mark 14 torpedoes
Task being performed Hitting enemy ships

Impact to the Goals
Safety Increased risk to lives of service members
Mission Torpedoes failed to function as designed
Property/ Equipment Increased risk to military assets
Labor/ Time Investigation/redesign required

Evidence: Torpedoes
had traditionally 
targeted the sides of 
ships.


