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Example of CPUE slope (“Islope”) 

 
Initial assumptions: No assumptions regarding stock status are required. This approach will eventually 

get to a stable yield, but will not necessarily achieve maximum sustainable yield. The recent catch history 

is a moving window and will change over time.  

 

Required data inputs: 

 

1. A Starting level of catch is derived from recent catch history (most recent 5 years). The 

unadjusted mean catch, based solely on recent catch and no additional data, would be equivalent 

to the recent mean catch, which will shift as additional years of data are collected. 

 

 
 

 

2. Trend in recent index of relative abundance, specifically the slope from a linear regression of 

the recent index of relative abundance against the years.  
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Starting data conditions (data highlighted in red on spreadsheet): 

 

 
 

Starting scalar conditions (scalars highlighted in blue on spreadsheet): 

 

1. Scalar defining how strongly the catch advice is adjusted in response to the perceived trend in resource 

biomass (Lambda) 

 

 
 

Islope Activity 1. Let’s Explore the Implications of the Data (Increasing Slope) 
 

Suppose you have an index of relative abundance covering the last 5 years, conducted a linear regression, 

and found the recent index has a slope of 10%.  

 

 
 

The catch advice (blue line) would exceed the unadjusted mean catch (dashed line).  

 

 

(1) Time series of catch over a recent time period.

Data required:                                                                                                                                                 

(2) Slope in recent index of relative abundance from a linear regression 

(last 5 years)

Slope of Recent Index of Relative 

Abundance
10% Reset to 10%

(1) The lambda value is a control parameter that reflects how strongly the 

catch advice is adjusted in response to the perceived trend in resource 

biomass. Higher lambda values may lead to greater variability in catch advice.

Lambda 0.4

Scalar values requiring input:

Reset to 0.4

Slope of Recent Index of Relative 

Abundance
10% Reset to 10%
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As the slope increases (click ↑ arrow next to Slope), the catch advice would also increase. The adjusted 

mean catch will continue to increase. 

 

 

Islope Activity 2. Let’s Explore the Implications of the Data (Decreasing Slope) 
 

Suppose you find that the slope of the recent index of relative abundance has declined by 10% over the 

last 5 years. Set the slope to -10%.  

 

 
 

You would see a reduction in catch advice from the unadjusted mean catch as the slope is reduced.  

 

 
 

As the slope decreases (click ↓ arrow next to Slope), the catch advice would also decrease. The adjusted 

mean catch will continue to decrease. 

 

 

Islope Activity 3. Let’s Explore the Implications of the Lambda Value 

 

Lambda value 

 

The lambda value is a control parameter that reflects how strongly the catch advice is adjusted in response 

to the perceived trend in resource biomass. The default lambda value is 0.4, with higher lambda values 

leading to greater variability in catch advice which we will see during this activity. 

 

 
 

Increase the slope to 100%, which would indicate a positive 1:1 relationship between the index of relative 

abundance and the time interval.  

Slope of Recent Index of Relative 

Abundance
-10% Reset to 10%

Lambda 0.4 Reset to 0.4
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If the slope in the recent index of relative abundance is 1 (i.e., 100%), the adjusted mean catch would 

exceed the unadjusted mean by a proportion based on the Lambda value (e.g., 40% higher if Lambda = 

0.4). In our example below, the adjusted mean catch is 14,000 pounds, 4,000 pounds higher than the 

unadjusted mean catch of 10,000 pounds. In this situation, the fishery is taking too few fish (as evident by 

the increasing index of abundance) so the catch advice can increase. 

 

 
 

Now let’s decrease the slope to -100%, which would indicate a negative 1:1 relationship between the index 

of relative abundance and the time interval.  

 

 
 

If the slope in the recent index of relative abundance is -1 (i.e., -100%), the adjusted mean catch would be 

below the unadjusted mean by a proportion based on the Lambda value (e.g., 40% lower if Lambda = 0.4). 

In our example below, the adjusted mean catch is 6,000 pounds, 4,000 pounds lower than the unadjusted 

mean catch of 10,000 pounds. In this situation, the catch advice must decrease because the fishery is taking 

too many fish (as evident by the decreasing index of abundance). 

 

Slope of Recent Index of Relative 

Abundance
100% Reset to 10%

Slope of Recent Index of Relative 

Abundance
-100% Reset to 10%
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Set the lambda value to 0.  

 

 
 

Note that when the lambda value is set to 0, there is no additional catch added to the catch advice. The 

catch advice is equal to the mean catch (10,000 pounds). 

 

 
 

Increase the slope to 100% and increase the lambda value to 1.0. 

 

 

 
 

Lambda 0.0 Reset to 0.4

Lambda 1.0 Reset to 0.4

Slope of Recent Index of Relative 

Abundance
100% Reset to 10%
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A lambda of 1.0 would lead to an adjusted mean catch double the unadjusted mean (e.g., 100% higher if 

Lambda = 1.0). In our example below, the adjusted mean catch is 20,000 pounds, 10,000 pounds higher 

than the unadjusted mean catch (10,000 pounds). 

 

 
 

When lambda is set to 1.0, the opposite trend may occur, where a negative slope of -1 would lead to a 

reduction in catch advice. Set the slope to -100%.  

 

 

 
 

 
 

Set the slope to -20% and explore the influence of the lambda value in determining catch advice. 

 

 
 

Lambda 1.0 Reset to 0.4

Slope of Recent Index of Relative 

Abundance
-100% Reset to 10%

Slope of Recent Index of Relative 

Abundance
-20% Reset to 10%
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Notice that the reduction in catch will be greater when a Lambda of 1.0 is used in contrast to a Lambda of 

0.4. So although the catch advice may increase more when Lambda is 1 if the index of abundance is 

increasing, there is also the risk of having a lower catch when Lambda is 1 if the index of abundance is 

decreasing. 
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Example of CPUE Target (“Itarget”) 
 

Required data inputs: 

 

1. Level of catch is derived from the reference period catch history (e.g., 1999-2005). The 

unadjusted mean catch, based solely on reference catch and no other data, would be equivalent 

to the reference mean catch. This unadjusted mean catch would never change because the 

reference years are static from one assessment to the next (i.e., year ranges are fixed). It is 

important to have an idea of the stock status during the reference period (e.g., stock 

overexploited, underexploited, or at MSY). 

 

 
 
2. Mean index of relative abundance during both the reference period (shown above) and the 

recent period (2010-2014; shown in Islope section). An example of this required data input is 

shown below. 
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Example of Itarget when our stock is at MSY during the reference period 
 

Initial assumptions: Stock biomass is near the biomass level associated with maximum 

sustainable yield (BMSY) during the reference period. 

 

Starting data conditions (data highlighted in red on spreadsheet): 

 

 
 

Starting scalar conditions (scalars highlighted in blue on spreadsheet): 

 

1. Scalar determining the target CPUE (Itarget scalar) 

2. Scalar determining the CPUE below which future catch advice is greatly reduced (I0 

scalar) 

3. Scalar which defines the catch advice when the recent CPUE (Irecent) is equal to the limit 

CPUE (I0) where catch is reduced (Smoothing parameter) 

 

Additional explanations and descriptions of each scalar are provided in subsequent sections.  

 

 

(1) Time series of catch over a reference time period.

(2) Mean index of relative abundance (CPUE) during recent time period (I
recent

)

(3) Mean index of relative abundance (CPUE) during reference time period (I
REF

)

I
REF 1

I
recent 1

Data required:                                                                                                                                                 

Reset to 1

Reset to 1

(1) Itarget Scalar = determines the target CPUE level Itarget = Itarget scalar x I
REF

 =

Scalar values requiring input:

Smoothing parameter (w)

I0 scalar

Itarget scalar

0.5

0.8

1.5

Stock overexploited during reference period: I0 Scalar = 0.8

Stock near MSY during reference period: I0 Scalar = 0.7

Stock underexploited during reference period: I0 Scalar = 0.5

(3) Smoothing parameter = determines the fluctuations in catch advice and defines the catch advice 

when I
recent  

= I0.

Stock overexploited during reference period: Itarget Scalar = 1.5

Stock near MSY during reference period: Itarget Scalar = 1.0

(2) I0 Scalar = CPUE below which future catch advice is greatly 

reduced (quadratically to zero). I0 scalar  Itarget scalar.
I0 = I0 scalar x I

REF
 =

Reset to 0.5

Reset to 0.8

Reset to 1.5
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Itarget Activity 1. Let’s Explore the Implications of the Itarget Scalar 
 

Remember we are assuming that the stock is near MSY during the reference period. Therefore, we 

are assuming that the catches during the reference period are near MSY and the CPUE during the 

reference period should be similar to the CPUE from the stock at MSY.  

 

Itarget scalar  

 

The Itarget scalar is used to determine the target CPUE that you want to achieve (Itarget): 

 

𝐼𝑡𝑎𝑟𝑔𝑒𝑡 = 𝐼𝑡𝑎𝑟𝑔𝑒𝑡 𝑠𝑐𝑎𝑙𝑎𝑟 × 𝐼𝑅𝐸𝐹 
 

 
 

When Irecent is above Itarget, you will see an increase in the catch advice above the unadjusted 

mean catch.  

 

Remember in this example we are assuming that our stock was near MSY during the reference 

period. Let’s make the assumption that the CPUE during the reference period is the CPUE level 

we would like to achieve.  

 

For the sake of convenience, let’s set Itarget scalar to 1 so our target CPUE (Itarget) equals our 

reference CPUE (IREF= 1). In an actual application this value would be set to the mean CPUE 

during the reference period. Setting this value to 1 (for this example) just makes it easy to visualize 

the change in catch advice that results from a specified percent change in recent CPUE. 

 

 
 

Since we assumed that the stock was near BMSY for this example, we can assume that the CPUE 

during the reference period is an appropriate CPUE target. Therefore, let’s set the Itarget scalar to 

1 so Itarget equals IREF. 

 

I
REF 1 Reset to 1

Itarget 
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Below you can see that the catch advice will equal the unadjusted mean catch (20,000 pounds) 

because Irecent is equal to Itarget (1.0). 

 

 
 

What will happen to the catch advice if Irecent drops below Itarget (1)? Reduce Irecent to 0.98. 

 

 
 

If Irecent drops below Itarget (1), the catch advice will be below the unadjusted mean catch (< 20,000 

pounds). The catch advice will decrease as Irecent is decreased.  

 

 

 
 

What will happen to the catch advice if Irecent exceeds Itarget (1)? Increase Irecent to 1.02. 

 

(1) Itarget Scalar = determines the target CPUE level Itarget = Itarget scalar x I
REF

 = 1

Itarget scalar 1 Reset to 1.5

I
recent 0.98 Reset to 1
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If Irecent exceeds Itarget (1), the catch advice will be above the unadjusted mean catch (>20,000 

pounds). The catch advice will increase as Irecent is increased.  

 

 
 

 

Itarget Activity 2. Let’s Explore the Implications of the I0 Scalar 

 
I0 scalar  

 

The I0 scalar is used to set the CPUE below which the catch advice is greatly reduced: 

 

𝐼0 = 𝐼0 × 𝐼𝑅𝐸𝐹 
 

I0 sets the level of CPUE you are willing to allow before you would reduce the catch advice more 

severely. For this application of the DLMtool, we recommend that the selection of I0 be based on 

expert opinion regarding the stock productivity and/or economic importance. For example, if you 

are concerned that a valuable stock may be slow to recover from an overfished status (e.g., low 

productivity), you could use a higher value of I0 (e.g., 0.8). For a stock that is quick to recover 

from depletion (high productivity), you could set I0 at a lower value (e.g., 0.5). Note: the 

smoothing parameter (w) acts together with I0 to determine the magnitude of changes in catch 

advice. We’ll discuss this more in a subsequent section. 
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When I0 = 0.8, the trigger to reduce catch drastically is when Irecent reaches 80% of IREF. Here you 

would start to see a larger reduction in catch advice. 

 

 
 

Reduce Irecent from 1.0 to 0.7 and take note of the large reductions in the catch advice. These large 

reductions are because when Irecent is below I0, the catch is quadratically reduced. 

 
 

Set I0 scalar to 0.7.  

 

I0 scalar 0.8 Reset to 0.8
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If you were comfortable with a lower I0 (e.g., you would not be concerned until the Irecent drops 

below 70% of IREF), the catch advice would not be reduced significantly until you reach 70% of 

IREF. Notice the quadratic reduction in catch advice once Irecent is below I0.  

 

As you increase Irecent to 0.9, you will see a linear increase in the catch advice, because it is above 

the I0 threshold.   

 

 
Return I0 to 0.8 default and set Irecent to 0.8. 

 

 

 
 

 

 

 

 

 

 

 

 

 

(2) I0 Scalar = CPUE below which future catch advice is greatly 

reduced (quadratically to zero). I0 scalar  Itarget scalar.
I0 = I0 scalar x I

REF
 = 0.7

I0 scalar 0.7 Reset to 0.8

I
recent 0.8 Reset to 1

I0 scalar 0.8 Reset to 0.8
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Itarget Activity 3. Let’s Explore the Implications of the Smoothing Parameter 

 
Smoothing parameter 

 

The smoothing parameter (w) defines the catch advice when Irecent = I0. You may notice that the 

smoothing parameter and I0 act together to determine the magnitude of changes in catch advice. 

 

 
 

When Irecent = I0, the catch advice is equal to the unadjusted mean catch times the smoothing 

parameter. Using the default 0.5 and when Irecent = I0, the catch advice would equal 50% of the 

mean catch (10,000 versus 20,000 pounds). Note the smaller slope when the smoothing parameter 

is 0.7 as compared to 0.5, which translates into a smaller magnitude of change as Irecent increases. 

 

 
 

Reduce the smoothing parameter (w) to 0.  
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If w = 0, the catch advice will be reduced to 0 as soon as Irecent drops below I0.  

 

 
 

 

 
 

Increase the smoothing parameter to 1 and increase Irecent to 0.85. 

 

 

 
 

If w = 1, the catch advice will equal the unadjusted mean catch even when Irecent exceeds I0 and 

will never exceed mean catch. 

Smoothing parameter (w) 0 Reset to 0.5

Smoothing parameter (w) 1 Reset to 0.5

I
recent 0.85 Reset to 1
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Return all scalar values back to their default values and index data back to 1.0. 
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In this example, you may have noticed that the smoothing parameter (w) and I0 act together to 

determine the magnitude of changes in catch advice. Because this interaction is difficult to interpret 

biologically, we recommend the following process to facilitate interpretation: 

 

I0: 

1) For stocks that are overfished, or are likely to require a long rebuilding period if overfished (low 

productivity): Fix I0 at 0.8. 

2) For stocks that are thought to be near BMSY: Fix I0 at 0.7. 

3) For stocks that are thought to be above BMSY: Fix I0 at 0.5. 

 

Smoothing parameter (w): 

1) Explore the relationship between the percent change in recent CPUE relative to Itarget and the 

resulting percent change in the catch recommendation (e.g., for a 10% increase set Irecent = 1.64 

(Catch advice = 22,000 pounds); and for a 10% decrease set Irecent = 1.36, (Catch advice = 18,000 

pounds); Set all other values as above). 

 

(1) Time series of catch over a reference time period.

(2) Mean index of relative abundance (CPUE) during recent time period (I
recent

)

(3) Mean index of relative abundance (CPUE) during reference time period (I
REF

)

(1) Itarget Scalar = determines the target CPUE level Itarget = Itarget scalar x I
REF

 = 1.5

I
REF 1

Scalar values requiring input:

Smoothing parameter (w)

I0 scalar

Itarget scalar

0.5

0.8

1.5

Stock overexploited during reference period: I0 Scalar = 0.8

Stock near MSY during reference period: I0 Scalar = 0.7

Stock underexploited during reference period: I0 Scalar = 0.5

(3) Smoothing parameter = determines the fluctuations in catch advice and defines the catch advice 

when I
recent  

= I0.

Stock overexploited during reference period: Itarget Scalar = 1.5

Stock near MSY during reference period: Itarget Scalar = 1.0

(2) I0 Scalar = CPUE below which future catch advice is greatly 

reduced (quadratically to zero). I0 scalar  Itarget scalar.
I0 = I0 scalar x I

REF
 = 0.8

I
recent 1

Data required:                                                                                                                                                 

Reset to 0.5

Reset to 0.8

Reset to 1.5

Reset to 1

Reset to 1
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2) Adjust the smoothing parameter (w) so that the percent change in catch advice seems 

appropriate given the percent change in recent CPUE. Recognize that allowing a higher percent 

increase when CPUE is above the target will require a higher decrease if CPUE falls below the 

target. The smoothing parameter should be adjusted so that it does not allow fluctuations in catch 

advice to exceed acceptable limits. This selection could be informed by the MSE evaluation and 

expert opinion. 

 

Itarget Activity 4. Let’s Explore the Implications of Assumed Stock Status 

 

Example of Itarget when our stock is below MSY during the reference period 
 

Initial assumptions: Stock biomass is at a level below the biomass associated with maximum 

sustainable yield (BMSY) during the reference period. 

 

Recall that we are assuming that the stock is below MSY during the reference period. Therefore, 

we assume that the catches during the reference period are below MSY and the stock was 

intensively fished (e.g., F exceeds FMSY). Based on this assumption, the CPUE during the reference 

period is likely below what the target CPUE should be.  

 

In this situation, it is important to consider how far below MSY the stock was during the reference 

period. Let’s say that we think the stock was at 50% of BMSY during the reference period:  

 

Biomass during reference period = ~ 50% of BMSY. 

 

Given that the CPUE during the reference period is below the target CPUE, we would want to 

achieve a CPUE 50% higher than IREF (i.e., 150% of IREF) to rebuild the stock back to a stable 

catch level.  

 

Examine the default Itarget scalar value.  

 

 
 

The default Itarget scalar value of 1.5 is designed for this stock condition, where you want to 

achieve a CPUE 50% higher than the CPUE during the reference period. You have reason to 

believe the stock was already overfished when the index data were being collected. 

 

Increase Irecent to 1.5.  

 

 
 

(1) Itarget Scalar = determines the target CPUE level Itarget = Itarget scalar x I
REF

 = 1.5

Itarget scalar 1.5 Reset to 1.5

I
recent 1.5 Reset to 1
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You will notice that when Irecent = Itarget = 1.5, the catch advice will equal the unadjusted mean 

catch.  

 

 
 

Under this scenario, you would not see an increase in catch advice until Irecent exceeds Itarget 

(i.e., >1.5).  

 

 
 

 
 

Return Irecent back to 1.0.  

 

 
 

If the stock is even more depleted (e.g., 40% of BMSY), a larger Itarget scalar would be needed. 

Increase Itarget scalar to 1.6. 

I
recent 1.55 Reset to 1

I
recent 1 Reset to 1
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Note that with a larger Itarget scalar, the catch advice is reduced. Now notice that as you reduce 

Irecent from 1, the catch advice is reduced even further. 

(1) Itarget Scalar = determines the target CPUE level Itarget = Itarget scalar x I
REF

 = 1.6

Itarget scalar 1.6 Reset to 1.5
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Example of Mean Length Target (“Ltarget”) 
 

Required data inputs: 

 

1. Level of catch is derived from the reference period catch history (e.g., 1999-2005). The 

unadjusted mean catch, based solely on reference catch and no other data, would be 

equivalent to the reference mean catch. This unadjusted mean catch would never change 

because the reference years are static from one assessment to the next (i.e., years are fixed). 

It is important to have an idea of the stock status during the reference period (e.g., stock 

overexploited, underexploited, or at MSY). 

 

 
 

2. Mean length during both the reference period (shown above) and the recent period (2010-

2014). An example of this required data input is shown below. 

 

 
 

 



   SEDAR 46 DLMtool Demonstration 

Ltarget – Requires information on stock status 

 

23 
 

Starting data conditions (data highlighted in red on spreadsheet): 

 

 
 

Starting scalar conditions (scalars highlighted in blue on spreadsheet): 

 

1. Scalar determining the target mean length (Ltarget scalar) 

2. Scalar determining the mean length below which future catch advice is greatly reduced (L0 

scalar) 

3. Scalar defining the catch advice when the recent mean length (Lrecent) is equal to the limit 

mean length (L0) where catch is reduced (Smoothing parameter) 

 

Additional explanations and descriptions of each scalar are provided in subsequent sections.  

 

 
 

Ltarget Activity 1. Let’s Discuss the Scalar Values 
 

Ltarget scalar 

 

The Ltarget scalar is used to determine the target mean length that you want to achieve (Ltarget): 

 

𝐿𝑡𝑎𝑟𝑔𝑒𝑡 = 𝐿𝑡𝑎𝑟𝑔𝑒𝑡 𝑠𝑐𝑎𝑙𝑎𝑟 × 𝐿𝑅𝐸𝐹 
 

(1) Time series of catch over a reference time period.

(2) Mean length during recent time period (L
recent

)

(3) Mean length during reference time period (L
REF

)

L
REF 30

L
recent 30

Data required:                                                                                                                                                 

Reset to 30

Reset to 30

Ltarget = Ltarget scalar x L
REF

 = 21

Stock overexploited during reference period: Ltarget Scalar = 1.05

Stock near MSY during reference period: Ltarget Scalar = 1.0

Stock underexploited during reference period: Ltarget Scalar = 0.95

(3) Smoothing parameter = determines the fluctuation in catch advice and defines the catch advice when L
recent

 = L0 .

Scalar values requiring input:

(2) L0 Scalar = determines the lower limit below which future catch advice is 

reduced quadratically to zero. L0 scalar  Ltarget scalar.
L0 = L0 scalar x L

REF
 = 18

(1) Ltarget Scalar = determines the target mean length

Stock overexploited during reference period: L0 Scalar = 0.9

Stock near MSY during reference period: L0 Scalar = 0.8

Stock underexploited during reference period: L0 Scalar = 0.7

Ltarget scalar 1.05

Smoothing parameter (w) 0.5

L0 scalar 0.9

Reset to 0.5

Reset to 0.9

Reset to 1.05
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When Lrecent is above Ltarget, you will see an increase in the catch advice above the unadjusted 

mean catch.  

 

L0 scalar  

 

The L0 scalar is used to set the mean length below which the catch advice is reduced: 

 

𝐿0 = 𝐿0 × 𝐿𝑅𝐸𝐹 
 

L0 sets the level of mean length you are willing to allow before you would reduce the catch advice 

more severely. For this application of the DLMtool, we recommend that the selection of L0 be 

based on expert opinion regarding the stock productivity and/or economic importance. For 

example, if you are concerned that a valuable stock may be slow to recover from an overfished 

status (e.g., low productivity), you could use a higher value of L0 (e.g., 0.9). For a stock that is 

quick to recover from depletion (high productivity), you could set L0 at a lower value (e.g., 0.7). 

Note: the smoothing parameter (w) acts together with L0 to determine the magnitude of changes 

in catch advice. We’ll discuss this more in a subsequent section. 

 

Ltarget 



   SEDAR 46 DLMtool Demonstration 

Ltarget – Requires information on stock status 

 

25 
 

 
 

Smoothing parameter 

 

The smoothing parameter (w) defines the catch advice when Lrecent = L0. You may notice that the 

smoothing parameter and L0 act together to determine the magnitude of changes in catch advice. 

 

 
 

When Lrecent = L0, the catch advice is equal to the unadjusted mean catch times the smoothing 

parameter. Using the default 0.5 and when Lrecent = L0, the catch advice would equal 50% of the 

mean catch (10,000 versus 20,000 pounds). Note the smaller slope when the smoothing parameter 

is 0.7 as compared to 0.5, which translates into a smaller magnitude of change as Lrecent increases. 

 

 

 

 

 



   SEDAR 46 DLMtool Demonstration 

Ltarget – Requires information on stock status 

 

26 
 

Ltarget Activity 2. Let’s Repeat Activities for Itarget for Ltarget 
 

L0: 

1) For stocks that are overfished, or are likely to require a long rebuilding period if overfished (low 

productivity): Fix L0 at 0.9. 

2) For stocks that are thought to be near BMSY: Fix L0 at 0.8. 

3) For stocks that are thought to be above BMSY: Fix L0 at 0.7. 

 

Smoothing parameter (w): 

1) Explore the relationship between the percent change in recent mean length relative to Ltarget 

and the resulting percent change in the catch recommendation (e.g., for a 10% increase set Lrecent 

= 32.4 (Catch advice = 22,000 pounds); and for a 10% decrease set Lrecent =30.6 (Catch advice = 

18,000 pounds). Set all other values as above). 

 

2) Adjust the smoothing parameter (w) so that the percent change in catch advice seems 

appropriate given the percent change in recent mean length. Recognize that allowing a higher 

percent increase when mean length is above the target will require a higher decrease if mean length 

falls below the target. The smoothing parameter should be adjusted so that it does not allow 

fluctuations in catch advice to exceed acceptable limits. This selection could be informed by the 

MSE evaluation and expert opinion. 
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Example of Stepwise Constant Catch using Mean Length (“LstepCC”) 
 

Required data inputs: 

 

- Same as Ltarget 

 

Starting data conditions (data highlighted in red on spreadsheet): 

 

 
 

Starting scalar conditions (scalars highlighted in blue on spreadsheet): 

 

1. Scalars determining the threshold levels which determine the catch advice (Thresholds 1-

3). 

2. Step size determining the magnitude of catch added or subtracted to reference catch (Step) 

 

Additional explanations and descriptions of each scalar are provided in subsequent sections.  

 

 

(1) Time series of catch over a reference time period.

Data required:                                                                                                                                                 

(2) Ratio of mean length during recent time period (L
recent

) to mean length during 

reference period (L
REF

)

L
recent

/L
REF 1 Reset to 1.0

Scalar values requiring input:
(1) Thresholds = determine whether the catch advice is increased/decreased based on the ratio 

of L
recent

/L
REF

. Geromont and Butterworth (2015) set a greater upper threshold of 5% to ensure 

that the catch advice does not increase too rapidly, which could run the risk of unintended 

resource overexploitation. The authors caution that care must be taken when adopting different 

(unequal) upper and lower thresholds as these may lead to skewed (and unwarranted) 

adjustments to the catch advice in reaction to noise in the data. Geromont and Butterworth (2015) 

recommend the same upper and lower threshold values for a resource for which the status is 

judged to be healthy given a coarse preview of the history of the fishery.

(2) Step size = fixed, determines the magnitude of catch that will be added or subtracted from 

the reference mean catch. Large decreases in terms of double step downs may be necessary for 

severely depleted resources.

5%Step size

0.96L
recent

/L
REF

 Threshold 1 =

L
recent

/L
REF

 Threshold 2 = 0.98

1.05L
recent

/L
REF

 Threshold 3 =

Reset to 0.96

Reset to 0.98

Reset to 1.05

Reset to 5%
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LstepCC Activity 1. Let’s Explore the Implications of the Threshold Values 
 

Threshold value 

 

The threshold values determine whether the catch advice will increase or decrease from the 

unadjusted mean catch (CREF).  

 

 
 

Note that the ratio of recent to reference mean length (Lrecent/LREF) equals 1 in our simple 

example, which falls between Thresholds 2 (0.98) and 3 (1.05).  

 

 

 

 
 

The catch advice in this instance is equivalent to the unadjusted mean catch.  

 

L
recent

/L
REF

 Threshold 2 = 0.98

Reset to 0.96

Reset to 0.98

L
recent

/L
REF 1 Reset to 1.0

1.05L
recent

/L
REF

 Threshold 3 =

Reset to 0.98

Reset to 1.05
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Increase Lrecent/LREF to 1.07, which exceeds Threshold 3 (1.05).  

 

 

 
 

The catch advice in this instance will exceed the unadjusted mean catch by 1 step.  

 

 
 

Continue to increase Lrecent/LREF and note that the catch advice remains unchanged. The increase 

in catch advice is fixed regardless of how much larger Lrecent is compared to LREF. 

 

Reduce Lrecent/LREF to 0.97, which falls between Thresholds 1 (0.96) and 2 (0.98).  

 

 

1.05L
recent

/L
REF

 Threshold 3 =

Reset to 0.98

Reset to 1.05

L
recent

/L
REF 1.07 Reset to 1.0

0.96L
recent

/L
REF

 Threshold 1 = Reset to 0.96
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The catch advice in this instance will be 1 step below the unadjusted mean catch.  

 

 
 

Reduce Lrecent/LREF to 0.95, which is below Threshold 1 (0.96).  

 

 
 

The catch advice in this instance will be 2 steps below the unadjusted mean catch.  

 

 
 

 

L
recent

/L
REF 0.97 Reset to 1.0

L
recent

/L
REF

 Threshold 2 = 0.98

Reset to 0.96

Reset to 0.98

L
recent

/L
REF 0.95 Reset to 1.0

0.96L
recent

/L
REF

 Threshold 1 = Reset to 0.96
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Continue to decrease Lrecent/LREF and note that the catch advice remains unchanged. The decrease 

in catch advice is fixed regardless of how much smaller Lrecent is compared to LREF. 

 

Modify Threshold 1 to 0.92, Threshold 2 to 0.94, and Threshold 3 to 1.0. Change Lrecent/LREF to 

see how the changes in data will influence the catch advice as discussed above. 

 

 
 

Reset thresholds to default values.  

 

LstepCC Activity 2. Let’s Explore the Implications of the Step Size 
 

Step size 

 

The step size is a fixed quantity which determines the magnitude of catch that will be added or 

subtracted from the reference mean catch. Large decreases in terms of double step downs may be 

necessary for severely depleted resources. 

 

 
 

Set Lrecent/LREF to 0.95 and increase the step size from 5% to 10%.  

 

 
 

0.92L
recent

/L
REF

 Threshold 1 =

L
recent

/L
REF

 Threshold 2 = 0.96

1L
recent

/L
REF

 Threshold 3 =

Reset to 0.96

Reset to 0.98

Reset to 1.05

10%Step size Reset to 5%
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Notice how the step size determines the decrease in catch advice. 

 

 


