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Preface

The great system of classification developed by C. Lin-
naeus in the 18th century remains in many ways the pri-
mary system of classification and is central to all other
classifications of biological variation (see the Appendix).
Despite the importance of Linnaean classification to bio-
logical research, there exists no single, comprehensive
reference to the classification of living organisms with de-
scriptions of taxa above the generic level. With this in
mind. Synopsis and Classification of Living Organisms was
conceived to treat higher-level taxonomy. In these vol-
umes, the systematic positions and affinities of all living
organisms are presented in synoptic articles for all taxa
down to the family level. This reference also provides
Linnaean classifications and citations which serve as a
guide to the specialized literature. Much of the informa-
tion has previously been available only in obscure jour-
nals; in many cases, this information is presented in
English for the first time; and. for a few groups, the clas-
sification is published here for the first time.

This reference is restricted to Recent organisms, that is,
those observed alive by scientists or recorded in some form
compatible with scientific methods. Exclusion of purely
fossil groups was necessary in order to restrict the size of
the work; of course, this results in little or no discussion of
the primitive groups of most major taxa.

The concept of living organism, as delimited here, in-
cludes viruses. The decision to place viruses as a kingdom
in the classification system was based on knowledge that
viruses have evolved from more complicated free-living
organisms and have become secondarily simplified as
parasites —a well-known pattern of evolutionary change.

The classification used in these volumes recognizes four
kingdoms (Virus, Monera, Plantae, and Animalia) ar-
ranged in two superkingdoms —the Prokaryotae and the
Eukaryotae. Almost all workers agree that these two super-
kingdoms reflect a basic difference in organization of
living organisms. Decision on this arrangement is based
on a compromise between the most useful groups and the
highest degree of monophyly of these taxa. The kingdoms
recognized herein and some of the subkingdoms are still
minimally monophyletic. Many workers will disagree with
certain aspects of this classihcation, especially not rec-
ognizing the Protista. Although the four-kingdom system
advocated herein has the greatest advantage, the differ-
ences between it and some other systems, such as a five-
kingdom system recognizing the Protista. are not signifi-
cant.

Synoptic articles (totaling 8200) constitute the major
portion of this reference. They are designed to give an
idea of the biology of each group and are presented in the
same order as the classification in the Appendix. All
recognized taxa are listed in the classification, even though
articles are not included for monotypic groups or those
groups whose classification has not been sufficiently

clarified. Each article provides a brief overview of the
characteristics, biology, ecology, and distribution of the
taxon. For family treatments. there is mention of the num-
ber of included genera, and major genera are named.
These articles are limited in scope and therefore are not
intended to serve as a means of identifying unknown spec-
imens, to supply a thorough diagnosis for each taxon, or
to treat the complete diversity of each group.

The classification for each section was the responsibility
of the author. In cases where the classification has not
been worked out completely, the one that is given reflects
the best current knowledge of the group. Authors were
asked to avoid unaccepted classifications but were en-
couraged to express their views as to the validity of al-
ternate schemes. There has been no attempt to force all
groups into a rigid standard system since this would
have produced artificial results.

The literature citations at the end of a synoptic article
are an extremely useful feature. Criteria for selection of
these citations were: to include the principal English and/
or foreign language publication; to include recent publi-
cations as well as those of historical significance; and to in-
clude research papers in addition to comprehensive ref-
erences. Very often, however, the best references for a
particular taxon are the same as the references for the
taxon immediately superior. To avoid repetition in such
cases, references were deleted in the inferior taxon.
Therefore, when a taxon is not cited with references, the
reader should look in the taxon immediately superior.
Also, even if a taxon is listed with references, the refer-
ences of the taxon immediately superior may also be rele-
vant.

Hlustrations selected by the authors include both line
drawings and photographs since all groups are not well
represented in the same way. Photographs are presented
in a series of plates, identified by number, and listed by
group name in the front matter of volume 1. Each subject
in a plate is labeled with a specific name followed by the
family (in a few cases. a higher taxon) name in parenthe-
ses. The plates are not referenced in the text because
photographs generally have only intrinsic interest. Line
drawings are similarly labeled (species, family), sometimes
supplemented by captions. These appear on folioed pages
and are called out at appropriate points in the text by
page number.

Articles are signed by authors, who retain full responsi-
bility for content. In general, each author contributed a
group of articles and the writer’s name is given following
the article title that identifies the group. If a large group
was prepared by several authors. the names are repeated
as individual contributions are interspersed. For a group
which was handled principally by one author but which in-
cludes isolated entries by a second author, the second
name is given at the end of appropriate articles.



xii  Preface

The Appendix has a brief article on biological nomen-
clature with sources for additional information; an article
on biological classification, including a discussion of
systems of kingdoms and a bibliography; and the classi-
fication listing of living organisms. Although nomencla-
ture is not an integral part of this reference, it is an es-
sential aspect of systematics and is of primary importance
to biologists. No matter how carefully it is worked out,
classification for living organisms would not work unless
definite rules of nomenclature were followed by all
biclogists.

Access to the information in this reference is achieved
most efficiently via the Index which contains the names of
all taxa, including genera and species, mentioned in the

text of the synoptic articles. Also listed are common
names, synonyms, and names used in other or older sys-
tems of classification. There are more than 35,000 en-
tries in the Index.

To publish a work of such magnitude required the ded-
icated efforts of hundreds of specialists working together
over several years. We are indebted to the authors, who
were committed to the completion of this project; without
them it would have been impossible. A special acknowl-
edgment is also due the consultants. who extended them-
selves in planning the work and finding the authors.

SYBIL P. PARKER
Editor in Chief
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2 Prokaryotae

tous, colonial, or mycelial. Some are also motile, either
by gliding or by the action of bacterial flagella contain-
ing the protein flagellin. Modes of nutrition are diverse:
absorptive, chemosynthetic, photoheterotrophic, and
photoautotrophic. Respiration is anaerobic or aerobic,
or facultatively either one. Respiratory and photosyn-
thetic functions are both generally associated with the
plasma membrane system: there are no specialized
organelles such as mitochondria or plastids, although
thylakoids are present in cyanobacteria and in Pro-
chloron.

Virus particles can survive in a dried, crystalline,
metabolically inert state. Bacteria may produce endo-
spores of great resistance to a variety of environmental
stresses; the trophic forms occur ubiquitously in aquat-
ic or moist habitats, including cells and tissues of hosts
belonging to all other groups of organisms. Complex
viruses have an envelope surrounding the nucleocap-
sid; many bacteria possess rigid cell walls, and some
produce outer sheaths.

Viruses replicate only in (other living) cells: that is,
they are obligate intracellular parasites in the cyto-
plasm or nuclei of unicellular organisms or in the cells
of tissues or organs of multicellular organisms. Viral
nucleic acid (RNA or DNA) contains the proper genetic
information to cause the infected host cell to synthe-
size the materials needed for making more viruses of
the same kind as the invader. In the monerans, repro-
duction of the haploid cell is essentially asexual, by fis-
sion or budding. But mechanisms of gene transfer and
recombination occur, though without involvement of

the processes so common in even the lower eukaryotes,
namely, gametogenesis and zygote formation. The nu-
cleoplasm is not enclosed by a nuclear membrane, no
microtubular spindle is formed, no centrioles are pres-
ent, and genic material is associated with single chro-
monemata rather than chromosomes. Recombination
is either unidirectional or mediated by viruses present.

Fewer than 50 families have been recognized by tax-
onomic students of the kingdom Virus, and most of
these have been formally proposed only recently. With
respect to the combined 3 divisions (Bacteria, Cyano-
phycota, Prochlorophycota) of the kingdom Monera,
scores of families (or equivalent taxonomic groups)
have been described.
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