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SUMMARY: The bio-economic rnodel "Heures" is a first attempt tu develop a'simulatiori pi-ocedure to under\tarid the 
North\vestern Mediterraneaii fiiheries. to e ~ a l u a t e  inanageinent strategies and to aiialyze the feasibility of iinplernenting 
an adaptative management. The model is built ori the iiitemction ainong three boxes sir i i~i lat in~ tlie dynainica of each of 
the hasic actors « f a  fishery: the stock. the inarket and the fi3hermen. A fo~irth actor. the manager. iinposes «r modifiei 
the rules. oi-. i i i  terms of the model. inodifiei some particular parameters. Thus. tlie model allow\ u\ t« si~nulate and eva- 
luate the mid-term biologic and economic effects of particular mailapeinenr ineasures.The bio-rconoinic n;itui-e of rhe 
model is =¡\en bq the interaction ainong tlie three boxes. by tlie marhet simulation rind. particularly. by the fishennen heha- 
\,iour. This last elenient confer\ to the model its Mediter~aneaii "selfregulatetl" character. The fisherinen allocate their 
iii\restmeiit5 to inaxiinize fishinp inortalit) but. havin? a lepal eff»rt liriiit. theq iiivest in niaiiitenance anci teclinolop) in 
ordei- to increase the catcliability. which. as a consequence. \vil1 be function of rhe iii\eited capital. 

K r z ~ .  ii,oril.s: Bio-economic rix~iels. North Western hlediierranean Fi~heries. Fislieries Mariagenierit. 

RESUMEN: "HELK~S" I ' N  hIODE1.0 RIOECOKO\IICO Pr\R;\ LAS PFSQUERI-\S ~ ~ E U I I ~ K K ; \ I \ C , \ S .  H:\CIA ['N EKtOQGE P \ R \  F\ 'A- 

L r ? K  ES'~KATE<;I.\S DE GESTTÓK. - El inodel« bioeconóinico "Heures" c«nstit~iye Lin priiiier intento de rnecanicmu de simu- 
lación capaz de servir de base para comprender el funcionariiiento del sistema pesquero del Meditei~áneo occidentiil. eva- 
luar medida  de ge~tión.  y analizar las posibilidades de la puesta en marcha dc una gestión adaptativa. Esencialiueiite el 
modelo consiste en la interacción de trei cornpartiinentos. o cqns. que simulan el comportainiento de cada uno de los agen- 
te\ clue intervienen en la pesquería: el recurso explotado. el nirrcado y el pescador. Hay un cu¿irto agente. el gestor. que 
inter~ieiie e\tableciendo y modificando regulaciones. lo que equivale. en términos del modelo. a iiiodificar ciertos pari- 
metros. De esta fornia. el modelo permite iriiular evaluar los efectos bi»lógicoa y ecoriómicos. a medio plnro. de deter- 
minadas acciuiiei de ~es t ión .  El enfoque bioeconórriico del iii»delo re5ide en la interaccióii entre los trei coinpartiinerito\. 
en la simulación del mercado 4. muy especialiiiente. en el coinportamiento del pescador. Este último elemento e el que 
confiere al inodelii su caricter "autorregulad«" rriediterráneti. El pescador encaininri sus inversi»nci a niüxiinizar la mor- 
talidad ejercida subre el recurso. Así. ante un esfuerm liiiiitado por la legislacióii. invertirá en mantenimieiiio ) equipos 
para aurnentiir Iti capturabilidad. de modo que ésta resultará cer función del capital in\ertid«. 
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of boats. power liniits. inesli sizes. etc. (Oliver. 
1991). and econornic tools such as oil pi-ice. interest 
1-ate. taxes. subsides. import autliorizatioiis. etc. Pro- 
bably the economic nieasures co~ild be inoi-e effi- 
cient than tlie teclinical ones in order to manage such 
fisheries. 

Management nleasures mainly act on the fisher- 
men box. althougli some can affect the niarket box 
(regulating externa1 catches. for iiistance). 

wliich condition the nortli-occidental Meditessaiiean 
fishing \ysteniW. founded by the U.E. D.G. XIV 
MED/93/022, and the project "Uii modelo bioeco- 
nómico para las pesquerías mediterráneas" founded 
by CICYT (Spanish government) under contraer 
MARS95- 1767. Authors are grateful to D. Bailly for 
its scientific advice and, to R.Goiii and F. Maynou 
for their coniments to the manuscript. 
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Although, as said before, in the Mediterranean 
no administrative adaptive inanagement systeni is in 
place. simulated assessments using methods appli- 
cable in Meditessanean fisheries (such as LCA, Lle- 
onart aiid Salat, 1992: Lleonart, 1993), can be a 
good exercise for illustrating how such an adaptive 
mechanism would run. 

In its current status the "Heures" model is able to 
simulate the consequeiices of management strategies 
in a fishery. Then. it could be used to extract infor- 
mation to perform an assessment. In order to get an 
adaptative management the following steps will be 
implemented. 

i)  The model has to be fiilly tested with real data 
and realistic parameters. 

ii) Once tlie behavioi- of the model has been tes- 
ted iii a local asea it will be exported to other Medi- 
terranean fisheries. 

iii) Since the time scale for economic decisions is 
smaller than those usually employed for stock dyna- 
inics, the year appears to be too large a unit of time 
to properly simulate realistic bio-econornic dyna- 
inics. Furthesmore this iniplementation is necessary 
in order to sirnulate seasonal closures. which are real 
management tools. 

iv) A main problern of tlie Meditei~anean model 
is related witli the multispecificity and multi-target 
characteristics of almost al1 fisheries. When a target 
species produces economic losses fishermen crin 
shift to another objective. 
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