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A Method for the Assessment of the Fish Abundance 
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The aim of this paper is to illustrate a first 
application of a method based on K-nearest neighbour theory in 
order to assess the density of fish populations. 

The assessment of the abundance of the marine 
Resourches, in the last years, is becaming every more important 
and pressing either for the management of fisheries activities or 
for environmental reasons (LEVI liND ANDREOLI, 1989). 

The examined geographic area is considered as 
digital image in which high intensity zones (i.e. high measures 
of biomass realized by means of elettroacustic methods or by 
means of trawl surveys) correspond to high density zones in the 
binary image. 

In the following, binary image are considered and 
the pixels with value equal to 1 are named 11 0D 11 pixels; these 
pixels represent both structures background and "signal". Such 
images are referred as sparse images (DI GESU' , 1987); their 
analysis mainly deals with the densities of the "on" pixels 
instead of their intensities. Sparse images ar.e kind of data 
often detecJ;ed and analysed in biomedicine, high energy physics, 
X- 't -Astronomy. 

Our method is directly comparable to the classical formulation of 
the· deconvolution problem in the instance of discrete image, 
without noise background, v; namely it may be stated as follows: 
11given an image, M, detected by an instrument with response 
function, R, recover the true one, T". 

Fo~mally, the problem co~responds to finding the 
solutions of the vector equation: 

!1• R (•) T + v 

where the operator (*} is the convolution product. Often its 
exact analytical solution is difficult or impossible (TIKHNOV and 
AESENINE, 1974) because only statistical hypothesis may be done 
on the noise part, the response function is not well known and 
the linearity assumption is far from reality. 

The proposed adaptive convolution technique uses 
the local density information to compute the parameters of the 
convolution Kernel. At the present three convolution kernels have 
been considered. The gaussian (G), the uniform (U) and the 
Triangular (T). Their statistical parameters (bariances, 
width, ... ) a~e determined by considering the K-nearest 
neighbours of each on-pixel. 

There are several methods for the computation of 
the response function, R, and its shape parameters. The problem 
of computing the local density has no exact solution and anly 
heuristic methods have been proposed in the literature 
(TOUSSAINT, 1982, FRIEDt-WI ET AL., 1981). Two major problems must 
be addressed: the chaise of the best number of sample points and 
the evaluation of the *'real u area in which they are contained. 

The method has been tested on simulated data in 
order to control the results. The simulation technique generates 
a binary image, the density of which is propo~tional to the 
intensities of input image. The experimental results point out 
that the method restores the form of original images with good 
approximation. 

THe method will be applied an real data collected 
during eight trawl-surveys in the sicilian channel and by 
employing a stratified random sampling design. 
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Periode de ponte et taille a Ia premiere maturite sexuelle de Boops 
boops (Linne, 1758) des Cotes Oranaises (Algerie) 
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De decembre 1986 a novembre 1987, 1774 femelles, de longueur a Ia 
fourche (LF) comprise entre 11,0 et 22,4 em ont ete echantillonnees. Sur 
chaque individu, nous avons releve Ia longueur totale (LT) et Ia longueur a 
Ia fourche (LF) au mm pres, Ia masse plaine (M) au 1/10 g pres et cella des 
gonades (Mg) au mg pres. Les rapports gonado-somatiques mensuels 
moyens de Ia population de femelles ont ete calcules, toutes tailles 
confondues, a partir des valeurs individuelles (RGS = 100. Mg I M). La taille 
a Ia premiere maturite sexuelle (LFso) que nous avons etablie, correspond a 
Ia longueur a laquelle 50% des femelles sont mOres (CONAND, 1977). Le 
stade de maturite des gonades a ete determine par observation 
macroscopique de ces dernieres. 

Le RGS moyen augmente a partir du mois de janvier, attaint un 
maximum en mars-avril,avec des valeurs de 3,5 % environ, puis diminue 
jusqu'en septembre (Tab!. 1 ). Les RGS individuals maximums sont de l'ordre 
de 6,5 a 7%. La plaine periode de ponte sa situe de Ia fin fevrier jusqu'en 
mai, mais des le mois de janvier nous avons note Ia presence dans nos 
echantillons de femelles ayant pondu, et on peut considerer qu'elle est 
pratiquement achevee en juillet. 

MOIS Dec Jan Fev Mar Avr Mai Jui Jll AoO Sep Oct 

Eflectifs 17 74 344 235 205 168 164 101 208 138 

RGS moyen r.92 1,06 ,67 ~.66 ,49 2,38 1,19 0,39 ,37 0 

Tabl.1 .- Vanat•ons mensuelles du RGS des feme lies de Boops boops 
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Comparee a d'autres secteurs mediterraneens ou atlantiques 
limitrophes, Ia ponte de Boops boops sur les cotes oranaises se caracterise 
par sa precocite (Tab I. 2). En ltalie (BINI, 1968), a Monaco (VIDALIS, 1951 ), 
en Espagne (ZUNIGA, 1967) et au Maroc atlantique (LAMRINI, 1988), ella 
debute en avril. Dans le golfe du Lion (GIRARDIN, 1981)et dans Ia golfe de 
Tunis (ANATU et KTARI, 1983), elle commence en Mars. II n'y a que sur les 
cotes du Liban (MOUNEIMNE, 1978 ) qu'elle a lieu des fevrier, mais ella 
prend fin en avril. 

La taille a Ia premiere maturite sexuelle des femelles de Boops boops 
sur Ia cote oranaise, estimee a 11,7 em, est legerement inferieure a cella 
signalee en Mediterranee par divers auteurs qui l'evaluent a 13,0 - 13,5 em 
(Tab!. 3) Dans ce cas, egalement, Ia population de bogues de notre region 
est comparable a cella des cotes libanaises ou, salon MOUNEIMNE (1978), 
Ia taille a Ia premiere maturite sexuelle est de 12,0 em. 

AUTEURS REGIONS LFSO 

GIRARDIN, 1981 G. LION 13,0 em 
MATTA, 1958 Arch. To scan 13,5 em 
MOUNEIMNE, 1978 LIB AN 12,0 em 
BOUNHIOL et PRON,1 91 E ALGERIE 13,3 em 
CHALI-CHABANE, 1988 SOU-ISMAIL 13,5 em 
Present travail ORAN 11,7 em 

Tab!. 3 .- Tatlle a Ia premtiHe matunte sexuelle( LFSO) de 
Boops boops. 
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