
1. Setting up Probability models for Abundance Indices and for 
Age structure of trawl survey data 

Weibull Distribution

2. Rigorous redefinition of Survival and Mortality through 
their properties (continuous functions dependent of age not strictly 
positive) and  setting up of the probabilistic versions of these
functions.

3. New definition of the fundamental equations of the classical 
Population Dynamics (stock and catch equations) in a more 
flexible environment, (mortality is not constant in a range of ages) 
in which the classical exponential distribution of the stock is one 
single of the other possible cases contemplated within the range of 
distributions now defined.

DSA (Direct Survival Analysis) : summary of main 
steps.



1. Calculation of reference parameters: 

− Critical Age

− Life expectancy

− Median Survival time

− Mean Residual Lifetime

− Yield-per-Recruit

Through computerized solutions implemented Ad hoc.

2. Identification of trends on the Survival, the Mortality and 
Recruitment.



LINKING THE MODEL WITH COMERCIAL DATA

Estimation of survival baseline for commercial catch-at-age data.

Estimation of an effective Age-of-first-capture and initial size of 
the cohort and the other reference parameters

Critical Age, Life expectancy, Median Survival time, Mean 
Residual Lifetime, Yield-per-Recruit.

Assessment of the stock at any age.

VALIDATION

Runs with the two type of data has showed high coherence of the 
results, with no significant differences between them. 

Comparisons with results coming from classical VPA  have been 
carried out showing no significant differences.



RESULTS FOR HAKE IN WESTERN MEDITERRANEAN

Merluccius merluccius appears in a precarious state in the 
westernmost Mediterranean (Spanish Mediterranean and Gulf of 
Lions). Specially in Spanish Mediterranean. For a population 
whose virginal life expectancy should be around 5 years and which 
potential time of life over 13, we find a life expectancy less then 
1.4 years in the Gulf of Lions and less than one year in Spanish
Mediterranean. And the virginal life expectancy is now very near
the 99% percentile in the Gulf of Lions and even worse in Spanish 
Mediterranean. And with a decreasing survival in Spanish 
Mediterranean in the considered period (years 1994 – 2000). With 
estimates exploitation rates of 0.65 and 0.58 respectively in 
Spanish Mediterranean and the Gulf of Lions. And an estimated 
fishing mortality that in order to recover the maximum sustainable 
yield should be reduced in 67.97% in the Spanish Mediterranean 
and 62.45% in the Gulf of Lions.


