
Introduction
The red swamp crayfish, Procambarus clarkii, is an invasive species native to the southeastern
United States that was introduced into multiple Santa Monica Mountain streams in California.
Crayfish are decimating native species through predation, competition, and disease. To combat
this invasive species, the Mountains Restoration Trust (MRT) has regularly trapped crayfish for
removal and recorded trapping data in Malibu Creek.

We create a discrete mathematical model of the crayfish life cycle to explore how trapping
different crayfish sizes and ages impact the effectiveness of crayfish removal. The mathematical
model is a stage-and size-structured discrete model of crayfish eggs, juveniles, small adults, and
large adults that takes into account cannibalism among crayfish. We simulate each life stage
over time and examine the sensitivity of model predictions to crayfish survivorship and removal
to understand which part of the life cycle most impacts crayfish population growth. Our
modeling highlights that cannibalism of juveniles is a critical population control for crayfish.

Model results also suggest that crayfish eradication may be possible with enough human effort.
They also demonstrate that using trap mesh sizes small enough to trap juveniles may not be
critical for population control.

Research Question
How does targeting removal efforts to different parts of the 

crayfish life cycle impact trapping efficacy?

Malibu Creek, Malibu, CA (Kerby et al. year)
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Size/Age-Structured Crayfish Life Cycle Model
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Conclusions & Future Directions
• Modeling suggests crayfish eradication may be possible with enough human effort.
• Cannibalism of juveniles is a critical population control for crayfish.

• Parameterize the model to Malibu Creek using MRT data.
• Validate model outputs against data.
• Examine the effects of crayfish life cycle on native species dynamics.
• Consider how location and steam flow affect crayfish population growth.
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Modeling suggests eradication is possible with enough human effort.

Trapping only juveniles does not effectively 
reduce the population.

Milligan et al. Model

Small adult survivorship: 0.40, 
Large adult survivorship: 0.70 .

Small adult survivorship: 0.43, 
Large adult survivorship: 0.75 .

Above graphs shows a sample population 
size when there is no trapping occurring.

Modeling suggests the most effective trapping 
method trapping is a combination of juveniles and 

adult.

Trapping only adults significantly 
reduces the population.

Modeling shows similar qualitative results 
with different estimated parameter values. 

The Milligan model was developed by a 
previous lab member.  This is the original 
crayfish model that we used to develop a 

more complex model, parameterized to the 
life cycle of a crayfish.
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