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PREFACE

About a decade ago, when some of my colleagues
(Scott Baird, Gaétan Borgonie, Lynn Carta, Scott Em-
mons, Ralf Sommer, Marie Sutherlin, and W. Kelley
Thomas) and I were searching for free-living nematode
species for phylogenetically based developmental analy-
ses incorporating the model Caenorhabditis elegans, we
discovered Walter Sudhaus’ 1976 monograph on the
Rhabditinae. Looking at the figures (I made only mod-
erate attempts to translate the figure legends and
cursed my laziness in college German courses), we
quickly realized that in the diversity of species repre-
sented in just this one subfamily, there was a potentially
immense and largely untapped resource for compara-
tive developmental studies. Of course, this was not a
new conceptual epiphany for the field, only for us. Out-
standing comparative developmental studies using C.
elegans had already been pioneered by Sulston and Hor-
vitz (1977), Sternberg and Horvitz (1981, 1982), and
Ambros and Fixsen (1987), among others. But we were
interested not only in making comparisons; rather, we
sought an explicit phylogeny for mapping the evolution
of the developmental components and processes that
are rapidly becoming understood in C. elegans and
other model systems.

What struck me most about Sudhaus’ monograph
was its deliberately phylogenetic (as opposed to typo-
logical) approach to rhabditid systematics, influenced
largely by the cladistic theory of Willi Hennig. Signifi-
cantly, the manuscript was written at a time when the
practical aspects of cladistic methodology were just be-
ing developed (by Sudhaus and others), and much of
the modern terminology was not yet in use. Other
monographs on Rhabditidae, while excellent resources

in their own right, did not make such explicit attempts
at cladistic reconstruction.

Understanding the evolution of developmental sys-
tems requires historical, phylogenetic hypotheses that
are explicit and testable. This essential foundation is
eminently and dispassionately fulfilled in all the work
that Sudhaus has devoted to the study of rhabditids for
more than a quarter of a century. Because the 1976
monograph (especially the first part) presents the
groundwork for much of his later work on rhabditid
ecology, biology, and systematics, as well as a set of
concrete phylogenetic hypotheses that can now be
tested with much additional data, I wanted to make this
reference more available to the admittedly rather
Anglocentric world of molecular, cell, and develop-
mental biologists.

Although most of the material presented in this
monograph has withstood the test of time, some later
nomenclatural revisions and character and taxon de-
scriptions or redescriptions have necessitated extensive
footnoting to the translation and an appendix summa-
rizing more recent phylogenetic hypotheses. Addition-
ally, new molecular and developmental data have pro-
vided a phylogenetic picture that is in some ways fun-
damentally different from the view presented in the
monograph. For this reason, we have deemed it appro-
priate to provide two additional appendices—one pre-
senting a phylogeny based solely on molecular data and
one presenting developmental criteria for homologies
of male tail characters—to clarify these differences and
identify future foci for systematic research.

With regard to the translation itself, I must empha-
size that it generally does not represent a word-for-word
literal translation; rather it is an attempt to preserve the
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originally intended meaning (except where revision
was necessary, where the original meaning is foot-
noted), as well as the flavor of the language. This goal
could be approached only because Sudhaus himself
provided preliminary translations of most of the text,
along with numerous footnotes to update the work. In
many cases I provided only a moderate editing func-
tion. For additional comments about the translation,
see the Introduction to the Translation.

I want to express my deep gratitude and obligation to
Walter Sudhaus for his generosity in time devoted to
this project and with regard to sharing information and
nematode strains, for his encouragement and patience
ever since we decided to collaborate on a translation
nearly three years ago, and for his meticulous attention
to scientific and artistic detail that has inspired my ad-
miration of all his work. Although our collaboration has
been accomplished mainly by e-mail, I think of him as
an educator and adopted mentor as well as my col-
league and friend. May all such collaborations be as
happy and fulfilling!

I also thank others who have been essential to this
project: Scott Emmons and Scott Baird who initiated
my interest and education in nematodes; the Fulbright
Commission for supporting an all-too-brief semester in
Berlin; the Whitehead Fellowship and Research Chal-
lenge programs at New York University and Philip Fur-
manski and the Department of Biology for both finan-
cial and moral support of many aspects and extensions
of this project; Karin Kiontke for her many discussions,
insights, and a thorough and thoughtful reading of the
manuscript; James Baldwin, Byron Adams, W. Kelley
Thomas, and especially Ernest Bernard for their indis-
pensible assistance and expertise in reviewing and ed-
iting the manuscript; and the Society of Nematologists
for sponsoring and producing this work. I especially
thank my wife and family for their patient support and
understanding of an assistant professor’s neuroses and
needs.

David H. A. Fitch
9 March 1998

INTRODUCTION TO THE TRANSLATION

Because the primary goal of this work was to provide
a translation of the primary (mostly morphological)
data and conclusions regarding the phylogenetic rela-
tionships of taxa within Rhabditinae, only the Introduc-
tion and Chapter I (“Phylogenetic System of Rhabditi-
nae, sensu lato”) of the Main Part of the original mono-
graph have been translated in full. In addition, only
those portions of other chapters that are specifically
cross-referenced in Chapter I have been translated: Sec-
tion 3 (“Metastomal structures”), Section 7 (“Bursa for-
mation and its transformations”), and Section 8 (“Num-
ber and arrangement of the bursal papillae”) of Chap-
ter II (“Character evolution in Rhabditinae”),

and Section 9 (“Copulatory behavior”) of Chapter VI
(“Comparative ecology and biology of Rhabditinae”).

Several points must be noted concerning the trans-
lation. For example, because it has been nearly a quar-
ter of a century between this translation and publica-
tion of the original text, some revisions and updates
have been necessary. Additionally, an explanation of
the methods used in the original investigations can now
be made using modern terminology not then available.
Footnotes: Comments about revisions and updated infor-
mation or about the translation itself appear in foot-
notes. To differentiate these footnotes containing new
information from the few footnotes that were in the
original text, a note in square brackets with the original
footnote number precedes each translated footnote.
Universal revisions and replacements: Some of the terms
used in the 1976 text were universally replaced by other
terms to reflect either updated thinking or simply con-
servation of words. For example, “fetalization” has been
replaced with “paedomorphism” because in some cases
the transformations described refer to juvenile (as op-
posed to “fetal”) features. Where the original text uses
the term “homoiologous,” it has been replaced here by
“parallel evolution.” The original used this term to de-
scribe independent changes from a character state that
was identical by descent (homologous) in two different
ancestors to a new character state that is the same in
two different descendents.

Where male genital papillac are described in the
original as “penetrating the bursa velum outwardly,”
such papillae are described here as “opening dorsally”
on the bursa velum. “Metastom” has been replaced by
“metarhabdion” only in those cases where the refer-
ence is to one of the three metarhabdions of the metas-
tom. Similarly, “cheilostom” has been replaced with
“cheilorhabdion” and “telostom” with “telorhabdion”
when these portions of the cheilostom or telostom are
meant. Instead of “lip papillae,” the more functionally
specific “lip sensilla” is used. “Denticles” is used as the
translation for “Zdhnchen,” but “teeth” is used for
“Zihne.” For greater precision, “ovary” is replaced with
“female genital tract” when the entire tract is meant. In
some cases where “larva” was used in the original, “ju-
venile” has been substituted.

“Synapomorphy” as used in the original text (and as
often used in the literature) is synonymous with “apo-
morphy,” which is used in this translation. When a
novel character first appears and becomes fixed in a
lineage, it is an “apomorphy” (or an “autapomorphy,” a
derived change unique to a particular species). By spe-
ciation, this character comes to be shared by sister spe-
cies and is therefore an “apomorphy” for a monophy-
letic clade. Here, “synapomorphy” is restricted in its
usage to the observation that two taxa uniquely share a
common trait not found in the outgroup and are there-
fore hypothesized to be sister taxa; i.e., the synapomor-
phy of sister taxa is a result of the apomorphy of
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their stem species. In this sense, “synapomorphy” is
used methodologically (see Sudhaus and Rehfeld, 1992:
106-109).

When used to characterize taxa, the term “primi-
tive” meant two different things in the original text:
either a taxon diverging early in a particular group (i.e.,
a basally diverged taxon), or a taxon exhibiting many
plesiomorphic characters (i.e., primitive characters
probably exhibited by the ancestor of a particular
group). These two meanings have been differentiated
in the translation (and in most instances without foot-
notes).

Clarification: Additions have sometimes been made
within the translated text to clarify the original mean-
ing. These passages or words have been enclosed in
square brackets to indicate material that is not present
in the original text.

Page numbers: Although all cross-references to page
numbers in this translation are to page numbers in this
publication, the original page numbers are noted in the
margins near the text where those pages began in the
original. This has been done to assist those scholars
interested in checking the original German text.
Taxonomic viewpoint: Readers familiar with Caenorhabdi-
tis elegans will no doubt find it peculiar to see this or-
ganism referred to in the translation as Rhabditis (Cae-
norhabditis) elegans or R. elegans. Because the author
found it necessary to consider a broad range of taxa
when making taxonomic comparisons or phylogenetic
reconstructions, taxa tended to be lumped under ge-
neric epithets such as Rhabditis; subgeneric categories
(such as Caenorhabditis) were then used to subdivide the
genus Rhabditis into smaller groups. Indeed, the subge-
neric names are used frequently in the original text
almost as if they were genera in some cases. As more
knowledge accumulates about the relationships among
these species, it will undoubtedly become suitable to
raise those subgenera supported as monophyletic
groups to the level of genera. Caenorhabditis appears to
be one such taxon. Therefore, “C. elegans” is used in the
modern portions of this work, even though it is referred
to in the original and in the translation as “R. elegans.”
A note about methodology: During the work on Rhabditi-
dae phylogeny, a practical methodology was developed
on the basis of Hennig’s (1966) theoretical foundation.
First, all characters of all the species observed and taken
from the literature were listed in a matrix. Then the
polarity of the characters (i.e., whether a character was
a plesiomorphy or an apomorphy) was established by
comparison with representatives from different groups
(later called “outgroup comparison”). By finding taxa
that shared unique characters (synapomorphies), sister
taxa could be proposed when convergences could be
ruled out following the principle of parsimony. Thus,
although much of the modern terminology for cladistic
methodology was not yet invented, the approach to re-

construct a cladogram did not differ from that used
today (e.g., as presented in textbooks such as Sudhaus
and Rehfeld, 1992).

INTRODUCTION

1. On the significance of nematodes and research
about them

The class of nematodes is represented by an enor-
mous number of species in nearly all conceivable habi-
tats (with the exception of the air and plankton). In
terms of numbers of species, this class contributes a
branch to the animal kingdom that is as successful as
that of the insects. (Of the 500,000 nematode species I
have estimated, only a small fraction! are known.) Like
insects, nematodes have maintained a very conserved
body plan despite diverse habits of life. Besides the spe-
cies diversity, an incredible number of individuals exist
in different habitats. The upper stratum of one humus-
rich meadow can yield as many as 20 million nematodes
per square meter, which corresponds to a biomass of
5-10 g, only a small fraction (about 2%) of the total
mass of soil organisms therein (Meyl, 1961). As para-
sites of animals and humans, but particularly as plant
parasites, nematodes have achieved a worldwide eco-
nomic significance with regard to monoculture. Just in
the USA, the damage they caused in 1969 was estimated
to be as much as 1.2 billion dollars.

Nematode research began with the parasitic forms,
which, thanks to their size, were more amenable to
study [than small free-living forms] and especially had
practical significance. Accordingly, the roundworm As-
caris was introduced as a “typical” representative of the
nematodes (e.g., in zoological lab practicals) until very
recently. In fact, they are considered highly derived
forms, as are most parasites. One finds nematodes that
are primitive (and thus representative for the entire
class) at the marginal zone between land and sea;
among the saprophagous nematodes, primitive Secern-
entea have survived. Research into such free-living, mi-
croscopically small forms actually was initiated with the
classic work of Bastian (1865) after the vinegar eelworm
(Turbatrix acett) had long since attracted attention as a
species associated with human culture (first mentioned
by the French physician P. Borellus in 1656). The
monograph of Bastian (1865), which added 100 species
to the approximately 80 known species of free-living
nematodes, and the subsequent works of Schneider
(1866), Butschli (1873), De Man (1876), and Cobb
(1893), to name only the most important, provided a
primary boost for nematology. These works broadened
the knowledge of the forms and their organization and
development. Scientists (e.g., Schneider and Butschli)
came to realize that there was an extensive spread of

15-10%.
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nematodes into various marine, freshwater, and terres-
trial habitats and attention had already turned to the
living world of the saprogenic substratum. The discov-
ery of new forms and new types and the phase of de-
scription have yet to approach a conclusion. An over-
view of the wealth of specialized work in this field is
additionally hampered by the fact that individual re-
searchers are usually narrowly occupied with ecological
instead of systematic groups (e.g., only with marine,
terrestrial, zooparasitic, or phytophagous forms).

Additionally, nematodes were used early in cytologi-
cal investigations (by Boveri and others) and played an
essential role in the formation of the chromosome
theory of heredity and sex determination. Research
into the biology and ecology of these species began
particularly with the animal and plant parasites,
whereas other free-living nematodes were still largely
neglected. But it is here that the opportunities exist, in
the framework of a “physiological ecology,” to take the
study of relationships between organisms and environ-
ment down to the molecular level. In this regard, the
capability for monoxenic and axenic culture of sa-
prophagous nematodes, already accomplished several
times (by Dougherty and others), offers a productive
starting point.

2. History of research on the Rhabditidae

As the important “type” for the saprophagous nema-
todes, the genus Rhabditis (the central significance of
which has been repeatedly confirmed for the evolution
of numerous parasitic lineages ever since the work of
Leuckart [1876]) has always been regarded by nema-
tologists as a difficult group because it exhibits a pro-
fusion of very similar species. The confusion began with
the description of the genus by Dujardin (1845), who
supplied no distinct diagnosis, but introduced instead a
mixture of different species from several genera under
the name Rhabditis. A clarification of the type species
(R. terricola) was first provided by Dougherty (1955),
thereby averting nomenclatural difficulty. Knowledge
was expanded by Schneider, Butschli, and De Man, who
described a variety of new species. Orley (1880, 1886)
provided the first monograph of the group. We are
indebted to Maupas (1900) and Reiter (1928) for their
classic work, unsurpassed even today, which laid the
foundation for further successful investigation with de-
tailed descriptions of the different forms and precise
observations (especially by Maupas, 1900) of their re-
productive biology. An organization of the group and
the construction of a basis for the modern system rests
chiefly with Osche (1952b). This [descriptive] work
took place at the same time as the understanding of the
ecology of free-living nematode species was greatly en-
larged by the followers of Stammer? (Volk, 1950; Sachs,

2 Prof. Stammer, Erlangen.

1950; Hirschmann, 1952; Osche, 1952a; Mengert, 1953;
Korner, 1954; Weingartner, 1952/53; Rihm, 1956).

Meanwhile, an additional number of solitary descrip-
tions have appeared, such that a reorganization and
overview are now required. I have undertaken this task
under the guidance of Prof. Osche. For the many stimu-
lating discussions and for his formative influence, I am
deeply indebted to my mentor. I have been receptive to
his thoughts on particular questions, some of which
have undoubtedly introgressed into this work, but can
provide here only a global acknowledgment.

3. Material and methods

“Whoever wishes to become occupied with rhab-
ditids must culture them according to prescribed
standards.” (Orley, 1886:9).

Of the approximately 185 valid species of the Rhab-
ditinae, 59 could be kept in culture at least temporarily,
such that sufficient material was available not only for a
thorough investigation of morphology and the varia-
tion thereof, but also for a study of the ecology, biology,
and behavior of the various species. The species con-
cerned have been marked in the appended catalog.” It
is important to note that numerous samples were ob-
tained from as many different biotopes and areas as
possible (and when possible, also from foreign conti-
nents), for which I thank my friends, P. Blum, C. Gack,
D. and O. von Helversen, O. Hoffrichter, P. Miotk, P.
Nevers, B. Reckert, F. Timm, B. Waldermann, and U.
Wirth. An overview of ecological and geographical
ranges was thereby obtained.

Species were bred on defined medium only in excep-
tional circumstances; normally they were kept on “natu-
ral” substrate in large and small petri dishes. Cultures
were observed regularly under a dissecting microscope.
Different species in competition were placed together
on agar plates. For cultures of individuals, little cham-
bers were constructed from pieces of glass tubing that
were glued onto a holder with Eukitt and placed in a
humidity box. Brood size could thereby be determined
from individually cultured females, and hybridization
tests could be performed between virgin females and
males, different “strains,” or different species. Dauer
larvae were stored in little test tubes in water and dried
in the substrate in constant-temperature incubators,
and their survivorship was determined under differ-
ent conditions. Additionally, a record of data was com-
piled from the literature and kept as complete as pos-
sible to enable a detailed comparison with [my] inde-
pendent observations of morphology, biology, and
ecology.

To investigate the phylogenetic system of the Rhab-

3 This catalog of species is not included in this translation, as it has been
updated (Sudhaus, 1991) and will be updated again soon (Sudhaus and Fitch,
unpub.). A current Rhabditinae list shows 253 species (Sudhaus, unpubl.).
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ditinae, the different species were compared to each
other with respect to all known characters to discover
shared derived characters or character combinations.
For this purpose, extensive tables* were constructed for
the different groups (genera or subgenera) which al-
lowed a comparison of the characters. As a general
principle, it should be noted that all well-known char-
acters were used for comparisons. However, clear limits
were thereby set such that, for the majority of the spe-
cies where not enough single characters were well
known, the deficiency could be filled only for those
species that could be approached through my indepen-
dent investigations. In the final analysis, the phyloge-
netic approach has resulted in a wealth of detailed
questions, not all of which could be answered, but now
demands primarily an expansion of the material and
with it the basis for induction. From the main part of
this work, several questions become tangibly discern-
ible.

4. Concepts and methods of phylogenetic systematics

An essential part of the work presented here is to
construct a phylogenetic system. A little must therefore
be said with regard to the phylogenetic method as con-
sistently applied by Hennig (e.g., 1966) and the con-
cepts used. “The proposition of well-formed hypotheses
regarding the monophyly of animal groups and their
genealogical relationships is what we call phylogenetic
systematics . . . 7 (Hennig, 1969:40). To this end, cer-
tain (homologous) characters are compared to exam-
ine if their observed states were derived by transforma-
tion (and thus apomorphic) or are primitive (plesio-
morphic). These concepts are to be understood in
relative terms. At a deeper phylogenetic level, plesio-
morphies become apomorphies; as such, they are also
of interest and will always be specified separately in this
work. (The plesiomorphy of “today” is the apomorphy
of “yesterday.”) They play no role for further recon-
struction of a phylogenetic system. Only “synapomor-
phies” are important for the establishment of mono-
phyly.” The concept of synapomorphy incorporates the
hypothesis that the compared characters are truly de-
rived from a shared ancestor and are thus “euhomolo-
gous.” This must be conceptually distinguished from
the establishment of identical apomorphies in different
taxa, which can be specializations acquired indepen-
dently from one another. Their coincidence (homo-
morphy) could [also] be due to parallel change® (sepa-
rate origin, but from the same primordium) or—in the

4 The modern term would be “matrix.” The author independently developed
the use of matrices for the cladistic analysis of the morphological characters
described in this work, usually with binary states for these characters (e.g., see
Sudhaus and Rehfeld, 1992).

5 For a clarification of the difference between the usage of “synapomorphy”
and “apomorphy,” see the Introduction to the Translation.

% The author used the term “homoiology,” synonymous with the modern
meaning of parallel evolutionary change (see Introduction to the Translation).

paraphyletic

monophyletic polyphyletic

F16. 1. Grouping by similarity and resulting in monophyly based
on synapomorphy, in paraphyly based on symplesiomorphy, and in
polyphyly based on convergence (following Hennig [1966]).

most unpropitious circumstance’—to convergence. Be-
cause they are insignificant for the construction of a
[phylogenetic] system, Hennig did not coin different
terms for the various types of homomorphous (though
not homologous) autapomorphies. However, they ap-
pear again and again and interfere with the application
[of phylogenetic reconstruction]. The concept of syn-
apomorphy always incorporates a phylogenetic inter-
pretation. Sometimes it is not possible to distinguish
between synapomorphies and homomorphies that in
reality are convergent apomorphies, such that a faulty
[phylogenetic] conclusion will be reached, though oc-
casionally the independent emergence of two homo-
morphic autapomorphies may be shown. The probabil-
ity that such homomorphic apomorphies are counted
as synapomorphies naturally depends on the number
of coincident apomorphic characters in the taxa com-
pared. “The evidence for monophyly becomes more
certain the more numerous and unique are the derived
characters” (Hennig, 1969:26). Ultimately, all these
statements [about phylogeny] are hypotheses that are
only more or less certain. I would also like to particu-
larly emphasize that the cladograms depict hypothetical
models of the phylogenetic history that are supported
only by certain estimates of probabilities.

“Constitutive characters,” which are suites of derived
characters (the convergent origin of which is thus un-
likely), substantiate the monophyly of a group. A
“monophyletic group” in the sense of Hennig (= “ho-
lophyletic” in Ashlock, 1971, cited by Mayr, 1974) in-
cludes all and only those species derived from a single
ancestral species. On the other hand, a “polyphyletic
group,” in which commonality is due to convergence,
does not include all known descendants of an ancestral
species. Such polyphyletic groups are always dissolved
once they have been recognized as such. In contrast, a
“paraphyletic group” also does not include all extant
descendants of an ancestral species, but excludes a
monophyletic species group that is a descendant of a
later [ancestral] species in this group (see Fig. 1). Hen-
nig wanted these [paraphyletic taxa] to be treated in
the same way as polyphyletic taxa and dissolved. The
similarities among these species [in a paraphyletic
taxon] are not due to convergences, but rather to

7i.e., unpropitious for inferring genealogical relationships.
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symplesiomorphies, which are autapomorphies [at a
deeper level] for a higher (more encompassing) taxon
that includes the paraphyletic group in question and
the excluded monophyletic group. The endeavor to
highlight and name a smaller monophyletic subgroup
of the encompassing monophyletic group, and thus to
create a paraphyletic group from the “remaining”
[taxa], can be understood in light of the well-
established anagenetic evolution that has occurred in
this monophyletic subgroup and which is considered so
significant. Although it may be logically attractive to
conclude that such paraphyletic taxa should be dis-
solved, it would be a misunderstanding of the goals of
a system to ignore a classification that considers ana-
genesis and allows a clear resolution of a paraphyletic
group that is yet traceable to a single ancestral lineage,
even if there is no special path of anagenetic evolution
that distinguishes an outlying position of the species
belonging to this group which still share a high degree
of similarity due to homologous correspondences. I
consider it correct to maintain a division between the
phylogenetic tree (or pedigree) as an accurate genea-
logical model and the nomenclaturally important taxa.
To demand a congruence here® strains the capacity of
our language. The largest part of the heated polemic
about “phylogenetic systematics” (with both of the ex-
ponents, Hennig and Mayr) is centered around this
point.

Now to the actual case of the system of Rhabditida.
The groups (subfamilies, genera, subgenera) that have
been erected up to now have been organized multiple
times according to one or a few characters that (explic-
itly or not) have been viewed as synapomorphies. The
difficulty exists, however, in including as many charac-
ters as possible in the comparative study. Limitations
are approached very quickly. The first limitation in-
volves deficiencies in knowledge that will now be ex-
posed. In this regard, it is hoped that the future will
yield many clarifications. The other limitation exists in
our use of induction as a way of knowing; it is a question
of deciding between different kinds of probabilities.
For example, consider a specialized character, from
which a classification is to be inferred, that always yields
the conclusion of convergence with other derived char-
acters that nevertheless exhibit a high degree of spe-
cialization and appear just as “unlikely.”9 Moreover, it is
not always easy to judge the probability of reversal for
characters that were acquired once. In Rhabditis, for
example, the transformation is easily possible from a
cupola-shaped female tail (apomorphic) that was ac-
quired once to a conical tail (primarily plesiomorphic)
by means of paedomorphism,'® because the juvenile

8i.e., between the phylogenetic pedigree and the taxonomic classification.
9 Basing a reconstruction on one character may result in the interpretation

of convergences, parallelisms, or reversals (i.e., homoplasy) in other characters.
10 “Fetalization” in the original.

stages still have a conical tail. Furthermore, because of
the “heterobathmy of the characters,” i.e., the mosaic
distribution of primitive and derived stages of the char-
acters, it is usually difficult to judge which should be
taken as plesiomorphies and which as apomorphies.
However, I regard it a legitimate procedure to divide
the characters into apomorphies and plesiomorphies
by explicit “scoring” based on considerations of prob-
ability and thus to work out a classification into a logical
system according to phylogenetic considerations. The
reason I state the premises explicitly for each case is so
they may be reconsidered if new factual material is dis-
covered. Every phylogenetic tree would look different if
one assumed different premises.

In the work presented here, I have always attempted
to directly consult the sources (i.e., the original species
descriptions) and to use these descriptions and data
ascertained by myself to achieve a fresh classification
and to achieve an especially well-substantiated system
that is as impartial and uninfluenced as possible from
historically contingent groupings and classifications. It
was soon clear that the system, essentially based on the
Rhabditis systematics carefully elaborated by Osche
(1952b) (although there are a few adjustments), with-
stands examination in principle and is essentially well
substantiated. However, a historical influence on my
system is presumably not overcome in every case. So I
remain conservative wherever two contradictory views
are currently difficult to support. Support for the sys-
tem in such cases might not necessarily be expected.

5. Explanation of morphological characters

The following important features are depicted in a
general schematic (Fig. 2):

(A) Anterior end: li = lips (here set apart) with lip
sensilla, mu = buccal tube, ph = pharynx (here rhab-

chei-)

pro—

meta
telo

FiG. 2.
in the text.

[Generalized schematic of rhabditid features] explained
































































































































































































