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ABSTRACT 

Many organismic shapes and ornamentations are analogous to self-organizing patterns in the non-biological world. 

lt is suggested that responsible processes become first serendipitously "adopted" by developmental systems and 

then "lamed" by Darwinian selection as soon as a specific function has been acquired. Yet, taming can only 
reduce, bul not eliminare, the unpredictability of the dynamic systems at the local level. 
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RESUMEN 

Muchas de las características de la forma y de la ornamentación de los organismos son análogas a las pautas 

auto-organizativas en el mundo inorgánico. Se sugiere que los procesos responsables de ello son "adoptados" 

por los sistemas en desarrollo, al principio, de un modo que, para definirlo, podríamos usar el conocido término 

"serendipity"; luego son "domados" por selección darwinista tan pronto como adquieren una función específi

ca. Sin embargo, la doma puede sólo reducir, pero no eliminar, la impredecibilidad de los sistemas dinámicos 

a nivel local. 

Palabras clave: Morfodinámica, Formación ele Patrones Inorgánicos y Orgánicos, Sistemas Dinámicos, Teoría 

Evolutiva. 

INTRODUCTION 

Ever since it was discovered that dynamic systems 

produce fascinatingly ordered patterns in physical rea

lity and on computer screens (see Gleick 1987 for a po

pular treatment), naturalists have been wondering 

about the meaning of chaos for biological diversity. 

Equally, the symmetries involved in the smooth spiral 

of a Nautilus shell, the hexagonal meshwork of radio

larian skeletons, the regular dome shape of an echinoid 

test have counterparts in the physical world (D' Arcy 

Thompson, 1917). We may discard such similarities 

as fortuitous, but we may also assume that similar ru

les are at work in the physical and the living world. In 

the second view, man y biological structures become 

"self-organized" in the sense that the genome does not 

code for them directly in the mode of a specified blue

print, but turns on autonomous morphogenetic mecha

nisms by creating the right developmental environment 

at the right time and place. To emphasize this quasi-

autonomy, such mechanisms and their rcsults are called 

"epigenetic"; but because dynamic self-organization 

and genetic causations are inseparably coupled, thc 

distinction is largely a matter of view point. In the prc

sent essay I advocate for thc epigenetic perspectivc 

and claim that the recognition of self-organizing mc

chanisms does have an explanatory value in develop

ment and evolution. I also use the term "morpho

dynamics" in place of the more restricted concept of 

constructional morphology (Seilacher, 1970). In thc 

morphodynamic view, the old triangle of phylogene

tic, fabricational and functional constraints is trans

formed into a tetrahedron by addition of the "effectivc 

environment" (Fig. 1 ), i.e. the set of cnvironmental fac

tors, and their relative importance, that are recogni

zed by, and relevant for, a particular group of 

organisms and their developmental and evolutionary 

transformations. 
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