Problem

1

California's Crab Season Delayed

What

Problem(s)

When

Date
Different, unusual, unique
Facility, site

Where

Task being performed

California fishing season for Dungeness and Rock
crab delayed until further notice
Fall 2015
Large algae bloom
California coast north of Santa Barbara to the
Oregon border
Crab fishing, consumption of crabs

Cause Map

Neurotoxin makes crabs unsafe to eat

Warmer than typical ocean temperatures have led to an unusually large and long-lasting algae bloom
created by Pseudo-nitzschia. Domoic acid is naturally produced by Pseudo-nitzschia and it can be
concentrated into dangerous levels as it moves up the food chain.

Impact to the Goals
Safety
Environmental
Regulatory
Property/ Equipment

2

Potential for domoic acid poisoning from consuming
crabs
Impact to sea life (particularly sea lions)
California crabbing season delayed
Significant economic impact to fishing industry

"Recent test results have shown persistently high levels of domoic acid in Dungeness crab and
Rock crab which have been caught along the California coastline. The levels have exceeded the
State’s action level for the crabs’ body meat as well as the viscera, commonly referred to as crab
butter, and therefore pose a significant risk to the public if they are consumed. "
- statement by California Department of Public Health on November 3, 2015

Analysis

Basic Level Cause Map - Start with simple Why questions.

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

Basic Cause-and-Effect

Why?
Goal Impacted

California
crabbing season
delayed

Potential for
domoic acid
poisoning from
consuming crabs

California officials have delayed indefinitely both
recreational and commercial fishing for Dungeness and
Rock crab because the crabs have been determined to
be a threat to public safety. Testing has shown that
many of the crabs in this region contain potentially
unsafe levels of domoic acid.

More Detailed Cause Map - Add detail as information becomes available.

Effect

Cause Mapping
Problem Solving • Incident Investigation • Root Cause Analysis

Cause

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

Sea lions
consume crabs
(& other small
sea creatures)
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Problem

What's the
Problem?

Step 2. 2

Analysis

Why did it
happen?

Step 3. 3

Solutions

Ocean warmer
than typical

Solution:

Effect

Cause
Evidence:

Environmental
Goal Impacted

Impact to sea life
(particularly sea
lions)

Sea lions are
being poisoned
by domoic acid

Evidence: Hundreds of
sea lions have been
poisoned by domoic acid
already in 2015. Many of
the affected sea lions
die, which impacts the
entire ecosystem.

California
crabbing season
delayed
Significant
economic impact
to fishing
industry
Evidence: California's
crabbers typically
gross about $60
million a year. Many
families depend on
crabbing for their
livelihood.

Evidence: State
officials have closed
both recreational and
commercial fishing for
Dungeness and Rock
crab on the California
coast north of Santa
Barbara to the Oregon
border until further
notice.

Concern over
public safety

Safety Goal
Impacted

AND

High levels of
domoic acid
accumulated
High levels ofin
crabs

Regulatory
Goal Impacted

Property/
Equipment Goal
Impacted

What will be
done?

Normal diet

Potential for
domoic acid
poisoning from
consuming crabs
Evidence: Domoic
acid poisoning can
cause vomiting,
diarrhea, abdominal
cramps and
headache. In severe
causes, it can even
lead to brain damage
or death.

Large algae
bloom off the
coast of
California
Crabs consume
sea creatures
contaminated with
domoic acid

Small sea
creatures
consume domoic
acid along with
Evidence: The algae
(and domoic acid) is
consumed by krill,
anchovies, sardines,
and other small fish.

Evidence: Testing of crabs in
the region. Crabs are not
very efficient in excreting
domoic acid so it builds up in
the bodies of crabs that feed
on contaminated shellfish.

AND

Algae bloom
produces domoic
acid
Evidence: The bloom was
created by growth of an
organism called Pseudonitzschia that naturally
produces domoic acid, a
neurotoxin.

AND

Neither cooking
nor cleaning
eliminates the
risk of poisoning

Evidence: Observed by
scientists; bloom
started growing in May
2014.

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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Evidence: Ocean
temperature
measurements.
AND

Warm
conditions
promote algae
growth

