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ABSTRACT 

History as an i1Teversible process has no role from a uniformitarian point of view in geology and palaeobiology. 
Contingency is another trait of history and particle palaeontology has its foundation on such principles. 
However, new approaches in physics and the theory of systems point out the need to consider a time arrow. 
Moreover, chance and necessity are interwoven in synergetics and self-organization theory and there may be 
some possibility of prediction. The global biota has a history resulting from a process of self-organization. A rich 
fossil record was produced during the Phanerozoic times and this fossil record shows us how life overcame 
several important crisis. A clear understanding of systems theory is required to understand these problems. On 
the other hand, there are species which are more prone to extinction than others. Although the physical 
environment plays an important role on the regulation of the global biota, the latter has an internal functioning 
with regulatory capability. Self-organised criticality seems a non negligible factor in extinction. The present 
situation of the global biota can be compared with others as illustrated by the fossil record. This can help us 
attack the environmental problems affecting us. 
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RESUMEN 

En una concepci6n uniformista de la geologfa y de la paleobiologfa, la historia como proceso irreversible no 
juega ningun papel. La contingencia es un rasgo de la historia y la particle palaeontology tiene su fundamento 
sobre dichos principios. Sin embargo, los nuevos enfoques de la ffsica y la teorfa de sistemas apuntan a la 
necesidad de considerar la flecha de! tiempo. Ademas, azar y necesidad estan entrelazados en la sinergetica y en 
la teorfa de la autoorganizaci6n; la predicci6n entonces es posible de alguna manera. La biota global tiene una 
historia resultante de un proceso de autoorganizaci6n. Un rico registro f6sil se produjo durante el Fanerozoico. 
Este nos muestra c6mo la vida super6 varias crisis importantes. Se requiere un buen conocimiento de la teorfa de 
sistemas para comprender estos problemas. Por otra parte, existen especies que estan mas abocadas que otras a la 
extinci6n. Aunque el ambiente ffsico juega un papel importante en la regulaci6n de la biota global, esta ultima 
tiene un funcionamiento interno, tambien con capacidad reguladora. El estado crftico autoorganizado parece un 
factor de extinci6n del cual no se debe prescindir. El estado actual de la biota global se puede comparar con 
otros, tal como los ilustra el registro f6sil. Esto puede sernos de ayuda a fin de abordar los problemas ambientales 
que nos afectan. 
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extinci6n, medio ambiente, hip6tesis de Gaia. 

INTRODUCTION 

Today, special attention is paid to systemic points of 
view in such different fields such as morphological 
evolution or taphonomy (e.g. see the invited lectures by 
Seilacher, 1991a; Alberch, .1991 and Fernandez Lopez, 

1991 during the V Jornadas de Paleontologfa). This 
perspective was not surprising, because it was already 
present in many palaeobiological papers publ ished 
between 1970 and 1990. Although reductionism could 
have value as a methodological position, its Cartesian and 
Newtonian mechanistic paradigm is not generally suitable 
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