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PERSPECTIVES

Spatio-temporal patterns in growth and density reveals 
structuration in a flatfish stock: 

The common Sole in the Eastern English Channel
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• Eastern English Channel (EEC) stock of Sole 
 alarming decline through the last decade[1]

• BUT, potential stock spatial structuration in 3 
subareas (UK, NorthEast, SouthWest)[1,2] with low 
connectivity induced by early life stages[3,4,5]

What could be learnt about the stock 
structuration using long-term growth and 

density patterns analyses ?

GROWTH DENSITY

DATA: Number, sex and length-at-age data sets from the Beam Trawl Survey (1990 – 2015)

GROWTH DENSITY

• Von Bertalanffy Growth Function:

• Sex + Subarea + Cohort effects on ϴ = (L∞, L1, K)

Lage = L∞ – (L∞ – L1) x exp(-K x (age-1))

• Lpred10 = proxy of growth

Asynchrony of Interannual growth variations was found between subareas for 
both sex

• Understand the potential stock structuration
and connectivity throughout the life cycle
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• Global decrease of length in the EEC, 
especially in NE over the last 25 years 
Fisheries Induced Evolution and/or 
environmental drivers?

• Spatial growth structuration of the EEC 
stock (especially between SW and UK)

• Considering  densities at age in 3 subareas, 
strong cohort follow-up was found in SW
 low exchange with the other subareas?

Researches at the individual scale are needed to deeply 
understand the level of connectivity between the 3 subareas

• Nonlinear Least Squares
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GROWTH
N = 11313 soles (5650 UK + 3053 
NE + 2610 SW); 17 Cohorts 1989 –
2008; Age 0 – 19; Sex-ratio = 0,5

DENSITY 
N = 11390 soles (5713 UK + 3097 
NE + 2580 SW); 19 Cohorts 1989 -
2010; Age 1 - 5; Sex-ratio = 0,5
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• Synchrony of growth trends (Lpred10) between subareas  Pearson 
correlation of residuals of linear regressions residuals

• Synchrony between anomalies at age 
 Pearson correlation

• Currently considered as a single and homogeneous 
population[2] 
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• Before 2000 
 Fish from the SW 
significantly higher than 
fish from the  UK

• After 2000
 No differences 

• ANOVA(Lpred10 ~ Subarea)

• Lm(Lpred10 ~ Cohort) 

• Significant decrease in 
Lpred10 in NE for both sex, 
in SW for females and in 
UK for males

1 single stock  3 
correlations 
“Moderate” cohort 
follow-up

3 subareas  1 
positive  correlation 
in UK and NE  No 
cohort follow-up 

But 5 positive  
correlations in SW
 “Strong” cohort 
follow-up 

Cohort follow-up is 
better in SW, 
considering 3 

subareas, than 1 
single stock
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