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THE CATCH PROCESS

Commercial, recreational, and subsistence anglers 
catch fish as part of a fishery. Managers and 
researchers also need to catch fish to estimate 
quantities like relative abundance, size structure, 
mortality!



Catch process
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CPE, Catchability, & Abundance
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Reasonable Relationship?

• Gear saturation
- Gear captures so many fish that it can’t 
capture any more
- Underestimates number of fish

• Gear avoidance
- Fish see gear and run away
- Underestimates number of fish

• Let’s see…



The illusion of plenty

Hyperstability

• Overestimation of abundance & biomass 

• Underestimation of fishing mortality



Hyperstability

• Lets assume:

• Catchability = 0.01

• β = 0.85, 0.5

• Biomass = 100, 300, 800, 1000

Catch
catchability Abundance

effort

 



Example: β = 0.85

0.850.001 100

0.14

Catch
catchability Abundance

effort

Catch

effort

Catch

effort

 

 



0.850.001 300

0.35

Catch
catchability Abundance

effort

Catch

effort

Catch

effort

 

 



0.850.001 1000

1

Catch
catchability Abundance

effort

Catch

effort

Catch

effort

 

 



0.850.001 800

0.82

Catch
catchability Abundance

effort

Catch

effort

Catch

effort

 

 





Example: β = 0.5
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Hyperstability
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Appears worse than it is

Hyperdepletion

• Biomass is underestimated

• Fishing mortality is overestimated



Hyperdepletion

• Lets assume:

• Catchability = 0.01

• β = 1.85, 1.5

• Biomass = 100, 300, 800, 1000
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Example: β = 1.5
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Example: β = 1.85
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Hyperdepletion
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RELATIVE ABUNDANCE: CATCH PER 
UNIT EFFORT (CPE OR CPUE)

Because we rarely know what the population 
biomass or abundance is we use catch per unit 
effort to index the relative abundance because it 
should be proportional to abundance and biomass.



Catch per effort (CPE)

• Lets assume:

• Catchability = 0.001

• Biomass = 100, 300, 800, 1000
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CPE- Example
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Effort, catchability, and catch

• Catchability assumes that catch per effort 
(CPE) is linearly related to biomass (or 
abundance)

• What does this look like?



CPE & biomass
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Because we don’t usually know, 
population size, we have to 
assume CPE is a linear index of the 
population!



Just down the road



Just down the road



Just down the road



5” Gill net



5” Gill net





Catchability & effort

• Set gill net for 30 minutes x 4

• 100 Paddlefish in pool

• Catch: 3,4,4,2



Example: Catch = 3
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Example: Catch = 4
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Example: Catch = 2
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Catch

Catchability ~ 0.009925

Effort = 30 minutes

Population = 200
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Catch

Catchability ~ 0.009925

Effort = 100 minutes

Population = 200
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Catchability & effort

• Passive or active gears

• Links Catch to:

– Effort

– Catchability

– Population

Why is it a good idea to link catch to effort?



Relation to management
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What if a regulation is 
changed to improve 
abundance after year 1? 
What do we expect CPE to do 
over time?



GEAR IS TYPICALLY SIZE SELECTIVE

The gear used to catch fish typically does not do a 
good job catch all size classes of fish, but it usually 
catches some size classes really well & some not as 
well.



Gear Selectivity

2 approaches to estimate

1. Direct: know in advance the sizes of a fish 
available to catch (i.e., tagged fish)

2. Indirect: use varying gear sizes fish 
simultaneously to estimate relative 
selectivity (most commonly done)



Typical Experimental gill net

Increasing mesh size

Experimental gill nets are the 
most common gear used to 
estimate selectivity



What does varying mesh size get us?



Why is size selection important?

Overall 
Selectivity 
curve
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When you can account for size 
selection you can adjust size structure

More of 
these size 

classes

Less of 
these size 
classes



Adjust PSD Values



TAKE HOME

If possible, catch can be adjusted for size selective 
catch. But in most cases we have to simply admit we 
do a poor job catching small fish and adjust our 
analysis to account for this. This will be important as 
we use catch with age and size structure estimate to 
estimate total mortality.



ESTIMATING TOTAL MORTALITY (Z)



Total mortality (Z)

Z = F + M

Where,

F = Fishing mortality

M = Natural mortality

Difficult to estimate F and M



Suppose we go out and capture fish from a lake and 
age all them. Further assume there is no size 
selective bias for the gear we are using. What will 
that age distribution look like? And how can we use 
that distribution to estimate mortality?



Population Age Structure
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Perfect world
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Fish that are 
captured are a 
proportion of the 
population. Recall 
no size selection 
here.



Estimating Mortality: Catch curve

Take the log to 
linearize abundance
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Estimating Mortality: Catch curve

The slope of this line 
is = Z (our old friend 
law of logs)


