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EVOLUTION AND TAXONOMY

CHEN SICIEN
(Peking Institute of Zoology, Academia Sinica)

The subject is dealt with in three parts, namely, the species concept, the princip-
les of phylogenetic classification, and the analysis of taxonomic characters.

In the first part, discussions have been devoted to the interconnections between
the following two sets of contradictions in the conception of species: variance versus
invariance, and continuity versus discontinuity. Species are conceived to be variant
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and at the same time to be invariant. Variance is the pre-requisite of organic evolu-
tion whereas invariance offers the basis of the existence of species. Evolution will be
impossible without variance. The equal will be true that species can hardly be iden-
tified and taxonomy will be impossible if there is no invariance. Variance is absolute
whereas invariance is relative. Species change and evolve amid the contradictions of
variance and invariance. This is the dialectics of the organic world.

Though continuity ean be found among the speies, discontinuity is also the general
rule. The origin of econtinuity offers the basis for grouping the species, whereas the
development of discontinuity offers the basis for distinguishing them. Taxonomy as a
science is devoted to the study of organiec discontinuity, and through the construetion
of natural systems to reflect the biological continuum and thereby trace the origin of
discontinuity.

In the second part the following three problems are discussed: the commiunity
of origin, the horizontal branching, and the vertical progression.

In the construction of natural systems the community of origin will be the pre-
requisite. Natural genealogies can only be reflected when the relationships between
the taxa and their ancestry have been worked out.

The searching for origins naturally interconnects to the understanding of the pro-
cess of evolution, and to the vertical and horizontal relationships in evolution. Evolu-
tion consists of both horizontal branching and vertical progression. Figure 6 represents
a phylogenetic model which shows the relationships between the origin, branching
evolution and progressive evolution. @, ®, @ and @ in this figure represent four
new origins and at the same time four new stages of development. Branching evolu-
tion is the development from few to many, whereas progressive evolution the develop-
ment from the lower to the higher. Since branching evolution and progressive evolution
may exhibit complex intercalation, we must bring out their relationships when we
analyze the phylogeny to build up rational and consistent taxonomy systems.

The third part is about the analysis of taxonomic characters and econsists of
discussions eoncerning identity and particularity, ancestral characters and new-born
characters, and structural eharacters and functional characters.

The essential problem is to distinguish ancestral characters and new-born charac-
ters. Taxonomic characters denote the phylogenetic positions. They come into being
through the birth of new species or new taxa. When we analyze taxonomie characters
we must work out the historical sequence of their appearance. Ancestral characters
are the characters inherited from the ancestors which offer the basis to find out the
orgins. New-born characters are the characters acquired by the taxa which serve as
the signs of their appearance. In the construction of taxomomie groups considerations
should be confined to the new-born characters, not to the ancestral characters. This is
the principle in the application of taxonomic characters.





