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Current commercial fishing methods such as trawling and seining are size 
selective and target large fish. So in intensively fished regions fewer large fish 
survive long enough to reproduce. This may cause fishery induced evolution, 
selecting for small individuals, and can result in changes in growth parameters 
and reductions of the length-at-age of the stock. 

We use Fisheries Research Services  
survey data to estimate growth 
parameters of nine demersal 
species in three regions to the west 
of Scotland. The Firth of Clyde and 
the rest of the west coast are 
subjected to more intense fishing 
pressure than the sea further west 
and so it is expected that there will 
be greater changes to the growth 
parameters over time in these 
regions. 

We assume that length-at-age is normally distributed so that annual length frequency 
distributions consist of several overlapping normal distributions, each corresponding to 
an age group. By minimising the difference between the observed and model length 
frequency distributions, the probability of age given length can be calculated. Each fish 
in the data set is then assigned to an age group using these probability distributions. 

It is assumed that the mean length of a 
cohort follows a von Bertalanffy growth 
curve, which describes length as a 
function of age. This curve has three 
parameters;  Linf is the average 
maximum attainable length, k is the 
growth rate and t0 is the theoretical age 
when length equals zero. Having 
inferred the age of each fish in the data 
set, we can estimate the growth 
parameters Linf and k for successive 
cohorts. 
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Plots of estimated growth parameters Linf and k with 95% confidence intervals 

Some species such as cod and long rough dab don’t exhibit steep long term 
trends, however, in those species that do, the tendency is for Linf to 
decrease over the time series. Trends in k are more variable. The table 
below highlights some notable changes in the Clyde from 1980 to 2009. 

Gaps in many of the parameter plots (left) are due to a lack of survey data over 
some years. 
 
So far, results for all regions have only been obtained for two species, cod and 
haddock, and they are contrasting. For cod, Linf tends to be largest, and k smallest, 
in the less heavily fished outer region, but the opposite is true for haddock. We 
need to wait for the results for more species in the outer west sea in order to see 
how different fishing levels are effecting  growth parameters across more of the 
demersal community. 
 
What is clear is that the growth parameters of several fish species in the Clyde 
have shown significant  sustained changes over the thirty year period. 
Despite the wide confidence bands around many of the estimates, Linf shows 
predominately decreasing trends for several species. This causes a reduction in the 
length structure of these species and is an expected effect of size selective fishing. 
 
In future work, these results could be incorporated into stock assessment and 
ecosystem models, which may improve on their performance. 

Whiting Plaice Grey Gurnard Norway Pout 

Linf 
18% decrease 7% decrease 9% increase 9% decrease 

k 23% increase 15% decrease 17% increase 23% decrease 
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