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Northwest of Mexico
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= Geographic distribution

= Phenology

= Trophic relationships

Biological
response

Lluch-Belda et al., 2003; 2005; Yamamoto etal., 2007;
Del Monte-Luna P. and S. Lluch-Cota, 1013
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Sardine
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Image MASA
Image © 2007 TerraMefrics




Cooling
period

Contraction process
~30 years

Image MASA
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Heating
period |
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Expansion process
~30 years

Image MASA
Image © 2007 TerraMefrics



participants from government, academia, and industry
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Modelos Predictores % D.E. R? GCV
Mod-1_BM PDOcsum + TSM_BM 81 08 4146
Mod-2_BM PDOcsum + TSM_BM + MEI 88 0.88 3380
Mod-3_ENS PDOcsum + FEO1_ccs 81 0.79 6308
Mod-4_ENS PDOcsum + FEO1_cecs + UW_30N 90 0.86 4839
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World-wide fluctuations of sardine and anchovy
stocks: the regime problem

Lluch-Belda et al., 1989
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S ardina sudamericana (max. 6.5 millones de toneladas en 1985)
—Sardina monterrey (mdax, 722 000 woneladas en 2002)
== Sardina japonesa (max. 5.4 millones de toneladas en 1988)




1) Synchronized increasing and decreasing periods

2) Sardine scales deposition rate

Escamasi1000cm2fano

changing pattern present ~ 1800 anos

I
/ Baumgartner et al., 1992 / Kawasaki, 1994 /
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Variable de respuesta

MODELLING

Variables explicativas

Response

variable
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“Periods”

Ajuste de armoénicos de
las vanables explicativas.
Histéricdy proyeccion al
aro 2080
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GAM's

(Modelos Aditives. Generalizados)

Varuble de repueta = Temperara superficid dd mar (TSM)
Variables explicarivas = T=dd aire {regional) ¢ indices dimaiticos

TSM ~IT° aire + indices climaticos

/

Prediccion de la TSM
mediante el 2do GAM
histérico, utilizando la

proyeccion de los
armonicos de las
variables explicativas

2do GAM histérico

Utilizando las variables explicativas
reconstruidas a partir de sus
armonicos







Catch models
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Inicia pesca de camarén en aliaz

e pesca de camaron de altamar 2011-2012 arrojo una producc

una produccion de siete mil 603 toneladas
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What we may learn from sardine and shrimp fisheries?

Consequences

Biological response

Society

Is it possible to develop a climatic basis
for fisheries management? ... when not?

Is multiannual management possible??

What if some decisions are build in
the perspective of groups of years?




Upwelling
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MAF-1 Upwelling (21-60°N)
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Spectral power

Energy per frecuency
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The key while building
knowledge into this perspective:

TRANSDISCIPLINARITY



Economic TECHNIQUES
development, adaptation
- and application
Social )/
Environmental
conditions
~—

Seijo ].C., O. Defeo y S. Salas. 1998. Fisheries
bioeconomics, Theory, modelling and
management. FAQO.




Increase confidence in fisheries
forecasting . . . To assist and

consolidate their usefulness for
economic planning and social

development of fishing

activities in the long term.
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