
Systems of nature: why do we classify?

All animals seem to have an instinctive
ability to find suitable food and to avoid
poisonous materials. Apparently, humans also
possessed such ability from the beginning of
the evolution, because it was necessary for
them to be able to distinguish edible source of
foods from the harmful ones for survival.
Thus, the classification is an essential nature
in humans. The ancient people empirically
realized that there were rigid systems in
nature presented by the movements of the
sun, moon, constellations, and the cycle of the
seasons. It was quite natural for our ancestors
to conceive the idea that there must be a

solitary system which living things obey.
Studies on the natural system of living things
is nothing more than discovering its structure
and classifying them according to the
similarities observed. Humans are animals
with high sensitivities in visual senses, thus,
classifying them by visible characters is a
basic tendency. Hence, the classification is
mainly based on the shape (= morphology).

An effort to find a system among the
organisms was first expressed in ‘Historia
Animalium’ by Aristotle in ancient Greece. The
purpose of described philosophy (including
natural sciences in those days) was to uncover
the systems hidden in nature. The tradition
has been maintained after the acceptance of
Christianity. It was the mission of European
scientists to prove the system created by
Almighty God. Carl von Linné, the founder of
modern systematics, established the
methodology of classification in his ‘Systema
Naturae’ (1735-1758), that has been adopted
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almost unchanged until today. In those days,
the concept of evolution had not yet been
developed. Hence, the systematics were so-
called ‘artificial classification’ based on the
resemblance in appearance which is quite
different from the ‘natural classification’ that
reflects the process of evolution precisely.

The idea of evolution occurred separately,
but almost simultaneously, to Charles R.
Darwin who made the expedition to the Gala-
pagos Islands, and Alfred R. Wallace who
surveyed animals in the Malay Archipelago
(the area from the Malay Peninsula to New
Guinea). The theory of evolution exerted a
powerful influence on various fields of science
and philosophy. In systematics, a tendency
arose to make the system coincident with the
process of evolution (= phylogeny). Ernst H.
Haeckel took K.E. von Baer’s law that “the
earliest embryonic stages of related organisms
are identical and distinguishing features
develop later in ontogeny” from the viewpoint
of evolution. He advocated the famous but
incorrect law that “ontogeny repeats
phylogeny”. Haeckel also first presented a
phylogenetic tree that reclassified organisms
based on suggested evolutionary relationships.
The phylogenetic tree modified by the ‘neo-
Haeckelian school’ is still adopted in many
textbooks. Phylogenetic trees have been
presented not only for higher taxonomic
groups but also for genera and species based
on evidence in morphology, embryology,
ecology, and other biological disciplines.

Schools in modern systematics

It is said that there are three major “schools”
in modern systematics, i.e., evolutionary
systematics, numerical taxonomy and
cladistics. Evolutionary systematics, a
descendant of traditional systematics, aims to
reconstruct the phylogeny based on the degree
of resemblance in observed characters. The
premise of this systematics is that more
phylogenetically distant ancestors and
descendants may share fewer similarities than
phylogenetically closer ancestors and
descendants. However, is a phylogenetic tree
based on such an observation is really correct?
There are numerous homoplasies among

highly diversified organisms. A homoplasy is a
structural resemblance due to parallelism and
convergent evolution rather than to common
ancestry. Even if a well-experienced
researcher, often an authority in the field,
presents a phylogenetic tree, how can we verify
its validity? The difficulty in reconstructing
phylogeny is mainly due to frequent
homoplasies.

Homoplasy of course exists frequently
among parasites. Here I would like to share my
experiences with a nematode of the family
Acuariidae (Spirurida). Acuariid nematodes are
parasitic in birds but rarely in mammals. In
October 1992, we described a new acuariid,
Tikusnema javaense, in the new genus
Tikusnema (Hasegawa et al., 1992). This
nematode was collected from the alimentary
canal of Rattus argentiventer, a pest rodent in
rice cultivation in Indonesia. Only one month
later, British and Indonesian researchers
published another paper describing a new
acuariid, Molinacuaria indonesiensis, from the
same rat species in a nearby locality in
Indonesia (Gibbons et al., 1992). Both are
apparently conspecific. Such cases are not
uncommon in science, especially in the field of
taxonomy. The problem is that we classified
this nematode as a new genus in the
subfamily Seuratiinae, whereas Gibbons et al.
(1992) placed it in the known genus of the
subfamily Schistorophinae. The cause of these
different classifications was the interpretation
of small structures in the cephalic region. This
nematode has four alate projections on the
head (Fig. 1 A). Gibbons et al. (1992) may have
considered them as ptilina that are specific to
Schistorophinae (see Wong and Lankester,
1985), whereas we judged that they were not
homologous with ptilina but only with
homoplasy. In the Schistorophinae, the ptilina
are independent from the pseudolabia, and
hence there is a furrow or suture between the
pseudolabium and ptilinum (Figs. 1 G, H). In
the present nematode, the projections are
continuous from the pseudolabia without an
intervening furrow. Therefore, we believe that
our interpretation is valid (cf. Smales, 1995).

The above case may not be very complicated.
However, nature is quite tricky, and it is often
difficult to determine whether morphological
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