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VMS Data
• 2017-2019 only
• Filtered by speed:  [2.6 - 3.3 knots]
• Inshore “Loligo” sites excluded
• Locations binned by 3 minute sqr~6.99 nm^2 at 35 deg N Lat= “Cell”
• Net width linked to Permit Type

• Allowed estimate of area swept in each cell
• Ping frequency = 1/hour.    
• Area swept/Permit/Cell/Trip = net width x sum of hours at fishing speeds



Total Swept Area by Year



• Key fishing sites are used by multiple 
permits.

• 54 sites were visited by 10 or more 
different permits

• 75% of total fishing activity took place in 
these 54 cells

Unique Cells fished by Year



Figure 2. Gini plot of VMS fishing effort for 2017 to 
2019 combined. X-axis is index of cells in which 
fishing occurred, sorted from highest to lowest 
frequency. Y-axis is cumulative distribution function 
for observed and hypothetical uniform distribution.
Gini Index for pooled 2017-2019 = 0.822.  Individual 
years are higher!

What are the implications of effort concentration for fishing mortality?



What are the implications of these patterns for fishing mortality rates?

The total swept area  (TS)after n tows of varying size ai is 

The fraction of the population remaining after it has been exploited 
n times by a gear with efficiency q and a swept area per tow of ai. 

Thus the fraction of the population remaining after an area swept of 
TS or a ratio of TS/A times. 

In the most heavily fished cells, the implied reductions in 
abundance are equivalent to the implied reductions in catch per 
unit effort. The “implied” depletion, given the VMS data is depicted 
in Figure 4. 





• Wright et al report 12,993 to 15,313 km^2 area fished

• This implies q between 0.3 and 1

• This implies γ (depletion ratio threshold) of ~0.85 to 0.95



Area Weighted Average F

Note that F_ave is restricted to the areas where fishing is occurring or 
assumed to occur based on virtual area



Ratio of Max to Min weighted F is 1.2765/0.0436 =29.3



OK, we have a range of potential fishing mortality 
rates in the areas fished.  So what?  We still don’t 
have a range on the fishing mortality rate on the 
entire population.  

• This depends on the rate of fishing mortality in the area fished
AND

• The density of squid in the fished and unfished areas
AND

• The ratio of habitat area fished to unfished.





Simplifying Eq 10 



Range in 
Table 3 of 
Wright et 
al.
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