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In one sense taxonomy may be the most central of all sciences. In order to
communicate, or even to think about anything, people are forced to
categorize objects and ideas. They naturally taxonomize the world.
Taxonomies may differ a great deal from person to person and from
culture to culture, but the categorizing process appears to be universal.

The goals of the formal science of taxonomy are to categorize organisms
into hierarchical groups on the basis of explicit criteria and to apply to
those groups a nomenclature that provides accurate, unambiguous, and,
as far as possible, stable designations for the groups recognized. At the
moment, in botanical and zoological nomenciature these designations are
various sorts of latinized names; there is, however, no theoretical reason
why they could not be numbers or pictographs.

There is a great deal of debate over exactly what criteria should be used
in evaluating taxonomic relationships. The fundamental information used
in producing classifications is the similarities of entire organisms or of
their component structures. The detailed definition and interpretation of
similarities, however, can become quite complex. Many taxonomists
believe that similarities themselves should not be used directly to create
the classifications. Instead, they use similarities and differences to infer
the branching sequences of the evolutionary lines of the organisms
imvolved. The resulting history is then used as the basis for the taxonomy
(see, e.g., Vane-Wright, 1979; de Jong, 1982). Those who pursue this
methodology are called cladists.

Other evolutionists (e.g., Ehrlich, 1964; Sokal and Sneath, 1963) think
that basing classification on inferred or imagined phylogenetic branching
sequences weakens the usefulness of the taxonomic system. Instead they
base classification solely on phenetic divergence (the amount of pheno-
typic difference between taxa produced by both the time and rate of
evolution. Those who use statistical procedures to evaluate phenetic
differences are known as numerical taxonomists.

The cladistic view has led to exhausting, often esoteric disputes, as a
perusal of the last decade or so of the journal Systematic Zoology will
reveal. But these arguments need not concern us here—for, in fact, most
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groups of organisms are, and will continue to be, taxonomized primarily on
the basis of their similarities. Pieris and Colias are both in the family
Pieridae, and Euphydryas and Cercyonis are both in the family Nymphali-
dae because each is more similar to the other than either is to members of
other families.

Systematically, the butterflies are among the best known groups of
organisms. This traces back to their long-term popularity with collectors.
And, because the life histories of many species have been described, at
least superficially, and because butterflies are easily studied in both field
and laboratory, butterflies have become a major tool for investigations of
ecology and evolution.

Here we briefly look at the taxonomy of butterflies, dividing the
discussion into four levels: the taxonomy of families, genera, species, and
subspecies. We then consider the relationship of taxonomy and nomencla-
ture in light of recent trends.

Families

Those working on the higher taxonomy of insects are in general
agreement that the overall similarities among butterflies and certain
families of moths preclude the treatment of butterflies as the once-
recognized suborder Rhopalocera and the moths as a second suborder,
Heterocera. The butterflies, along with virtually all moths, have been
placed in the suborder Glossata, separated from the remaining most
primitive moths by dramatic anatomical differences (see Kristensen and
Nielsen, 1983). Butterflies and the other Macrolepidoptera, which are
included in the omnibus infraorder Heteroneura, have separate openings
for insemination and egg laying, well-developed proboscides, incon-
spicuous palpi, reduced membranous ovipositors, and heterogeneous fore
and hindwing venation. Most taxonomists consider butterflies to consist of
two superfamilies, the Papilionoidea, the true butterflies, and the
Hesperioidea, the skippers (although Brock, 1971, includes both in
Papilionoidea).

Taxonomic treatments of butterflies at the family and subfamily levels
should consider diverse butterfly groups and even moth groups from a
worldwide sampling of taxa. It is no coincidence that the studies of higher
butterfly taxonomy utilizing the widest representation of genera (Ehrlich,
1958Db; Kristensen, 1976; Scott, 1984) are conservative in their use of
higher categories. All recognize four major groups of the Papilionoidea:
the families Papilionidae, Pieridae, Nymphalidae, and Lycaenidae. That
these four groups should be families is obvious and generally agreed
upon—the members of each family share a great many features of their
adult skeletal anatomy and musculature, so many that the families
segregate on the basis of almost any subset of characteristics (e.g.,
Ehrlich, 1958a, b; Ehrlich and Ehrlich, 1967; Kristensen, 1976; Scott,
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1984). Strong similarities also seem to prevail within families in the im-
mature stages; unfortunately, these stages are much less thoroughly
mvestigated, even though they should be no less important in formulating
taxonomies than adult characteristics.

More controversial than the recognition of four families is the retention
of the small group of snout butterflies as an additional family, the
Libytheidae. Here we run into a problem common to all taxonomic levels.
While the taxonomic and nomenclatural systems are strictly hierarchical,
nature is not. Among any N taxonomic entities, there are (N-1)/2 sets of
similarity relationships and for any phylogenetic tree, however con-
structed, an infinite number of levels at which branching can occur. Atask
of the taxonomist is to fit the most sensible possible hierarchical system of
noraenclature to the perceived reality of nature. In the case of the
libytheids, they are clearly more closely related to the nymphalids than to
any other group. The hasic question is whether they are still different
enough to be considered a family. The most comprehensive studies of the
higher classification of butterflies have been those of Ehrlich (19584,
1958 b} and Ehrlich and Ehrlich (1967). They made an arbitrary decision
to retain the Libytheidae as a family.

Another question of familial status within the true butterflies is whether
or not the four subfamilies of the Lycaenidae (Lycaeninae, Styginae,
Curetinae [see Scott, 1984], and Riodininae) are sufficiently distinct to
justify raising them to family level. Such justification would require very
convincing new evidence showing that the differences between these
subfamilies are of the same order of magnitude as those between, say, the
Papilionidae and the Pieridae. Unless truly substantial information exists
in such neglected characters as larval muscular patterns, it seems highly
unlikely that any adequate evidence will be found. Therefore it is
imperative to follow the rule that obligatory categories (in which every
animal must be placed when it is discussed-— species, genus, family, class,
as opposed to subgenus, subfamily, superfamily, ete.), should be con-
servative (Ehrlich and Murphy, 1983¢) and the Lycaenidae retained as a
single family. No thorough study recommending the elevation of any of the
lycaenid subfamilies has, in fact, been published.

This, of course, has not prevented arbitrary taxonomic inflation among
the butterflies by people who are unfamiliar with good taxonomic practice,
the diversity of other groups, and the morphology, behavior, and/or the
food plant relationships of the global butterfly fauna. In modern times, the
most egregious treatment of butterfly families was probably that of Clark
(1948) who, without giving the slightest justification, recognized 13
“families” within the Papilionoidea, including ““ Apaturidae™ and “ Argyn-
nidae.” More common errors include considering the *‘ Heliconiidae” (e.g.,
Miller and Brown, 1981) as a family—even though Argynnis and Heliconius
are connected by such clear intermediates that it is a toss-up whether or
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not the latter should be separated from the tribe Argynnini of the
Nymphalinae.

There is, also, the persistence of the “Satyridae” as a family (following
Clark) in many publications on butterflies, even though its distinctness is
an artifact of the temperate-zone bias of most lepidopterists. Indeed, the
similarities between the Satyrinae and Morphinae are great enough that
the Brassolinae were included in Morphinae by Ehrlich (1958b) and in
“ Satyridae” (distinct from “Morphidae”) by Miller (1968), a circum-
stance underlining their subfamily status. In his major revision of the
Satyrinae, Miller noted that “ In neither paper did Clark [1947, 1948] give
definitive reasons for his classification, hence he has been criticized by
such authors as Ehrlich (1958).”” Nonetheless, Miller perpetuated Clark’s
unsupportable classification and has persisted in doing so (Miller and
Brown, 1983b).

Miller’s (1968) revision of the Satyrinae, which could serve as a model of
the sort of taxonomic analysis that is needed for virtually every other
subfamily of butterflies, is thus flawed by a one-step nomenclatural
inflation. Much the same might be said for Eliot’s (1973) otherwise fine
work on the Lycaenidae. Eliot defends his taxonomic treatment with
“there are advantages in upgrading numerically large groups into families...
since this facilitates their further subdivision using only generally ac-
cepted categories of subfamily, tribe, genus and subgenus.” That unfor-
tunate rationale applied to the family Tipulidae, the crane flies, which
contains around 11,000-12,000 described species (about the same
number as all of the butterflies) would force it to be split into several
families. And what then should be done with various beetle families: the
Tenebrionidae have -~iore than 15,000 species, the Scarabidae 17,000, the
Cerambycidae and Chrysomelidae 20,000 each (CSIRO, 1974)? The
Curculionidae with its 60,000 species and some 75 subfamilies should be
an order, or perhaps a class (remember that the classes Aves and
Mammalia have just 8,200 and 4,500 species respectively [Ehrlich et al.,
1976]). The key point is that it is important for taxonomies to reflect
evolutionarily fascinating situations where swarms of closely similar forms
exist without big gaps, not to disguise them by splitting.

Accepting Clark’s raft of family names based on minor differences in
superficial characters leads to such absurdities as recognizing the “super-
family” Lycaenoidea (e.g., most recently Ferris and Brown, 1981).
Presuming that these authors would continue to recognize Lepidoptera as
an order and would not propose many new suborders or infraorders, Ferris
and Brown then ask us: 1) to consider nymphalid-tortricid differences or
lycaenid-sphingid differences, or 2) to recognize on the order of 100 new
lepidopteran superfamilies equivalent to Lycaenoidea and Nymphaloidea—
e.g., Lasiocampoidea, Scythroidea, Uranoidea, Megathymoidea, etc.

That level of splitting can be compared to the mere 24 superfamilies in
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the order Hymenoptera, a group much more diverse biologically than the
Lepidoptera. One of those, the Apoidea, contains all of the bee families—
honey bees, orchid bees, carpenter bees, sweat bees, bumble bees, and so
on-—with their diverse morphologies and social structures. Hven so, the
Apoidea might be considered just a segregant of convenience from the
sphecoid wasps.

There are, in any case, more questions about the recognition of
subfamilies in the butterflies than there are about the families. This is
especially true within the Lycaenidae, and to a lesser extent, the
Nymphalidae—both very species-rich groups. Large gaps donot appeario
have been created either by divergence into unique habitats or by
extinctions. Continuous patterns of variation make imposing hierarchical
structure especially difficult as nature is “bent” to fit the formalities of the
taxonomic system.

A classic example, mentioned above, involves Heliconius (Nymphalinae:
Heliconiini}, which are basically tropical fritillaries. They are connected to
their Nearctic relatives in the genus Speyeria (Nymphalinae: Argynnini} by
intermediate forms such as those in the genera Euptoieta, Agraulis, Dione,
and Dryas. In spite of the continuurn, the Heliconius show characteristics
such as longevity and relatively complex behavior that make it wise, at
least, to recognize them with tribal status rather than to submerge them in
the Argynnini. ¥ there were no intermediates between Speyeria and
Heliconius and if the subgenus Euides did not exist within the Heliconius, a
reasonable argument could be made for raising the genus to a monobasic
subfamily Heliconiinae. This example demonstrates that, even when the
degrees of extant relationships are rather well agreed upon, the solution to
nomenclatural problems is far from automatic. Placement of Heliconius
into a higher category depends not just upon its relationship to Argynnis,
but also upon the gaps that extinction has or has not created between the
two genera.

Unfortunately, the fascinating questions of the higher classification of
the butterflies only rarely have heen the subject of the careful investi-
gations they deserve. The tradition of looking carefully at many characters
over a broad sampling of butterflies, traceable as far back as Sarmuel
Hubbard Scudder, has all too often been neglected in studies either too
narrow in scope or based on relatively too few characteristics. (Scudder
was also a rather extreme splitter, but good nomenclatural practice has
evolved a great deal-in the past century.)

Generic Level

Genera are, of course, collections of species. Since the generic name is
the first part of the specific name, it is especially important that generic
names be applied conservatively since changes greatly reduce the
communication function of taxonomy (¥hrlich and Murphy, 1982, 1983a,




































