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There are several opinions as to the position of the Nematoda
in the animal kingdom. Cobb (1920) suggests that they constitute
an independent phylum. There is much in favor of that point of
view, as the Nematoda do not have very near relatives among other
animal forms. However, in dealing with forms of such low organi-
zation as the nematodes, we must consider not only the purely
morphological peculiarities, but the general structure and embryology
as well. A consideration of these things shows that there are some
related forms, perhaps not so very closely related, but with the same
chitinous cuticle and bilateral determinative type of cleavage. The
group received its definition, as well as its name, from Grobben,
who called it Aschelminthes and included in it the Rotatoria,
Gastrotricha, Echinoderida, Nematoda, Gordiacea, and Acantho-
cephala. Besides the above-mentioned embryological resemblance,
all of these have the following common features: A functional
primary body cavity, absence of a circulatory blood system, an anal
opening if there is an intestine, a more or less cylindrical form of
body with a circular cross-section, and a firm external cuticula. The
recognition of this group is very convenient and as yet is not con-
trary to our knowledge of these forms, although not all of its mem-
bers show unquestioned relationships (cf. Brandes).

The last three groups are often treated together as a phylum or
class, the Nemathelminthes. This does not seem to be an entirely
satisfactory point of view, especially as regards the Acanthocephala,
which are compared by Cholodkovsky to the Platodes, although re-
cently Meyer has found that the type of cleavage is the same as in
the Rotatoria. The Gordiacea, although showing a greater re-
semblance, are, of course, not directly connected with the Nematoda
(Vejdovsky). Heider’s discussion also seems to permit of recog-
nizing a systematic relationship among these groups.
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Probably the most convenient systematic arrangement would be
one which treated the Aschelminthes as a phylum or subphylum, if
one is inclined to retain the useful group Vermes as a phylum. The
Nematoda would then be a class. But if one considers the Nematoda
as a phylum, it seems impossible as yet to distinguish classes within
the group. In the animal kingdom a class is a unit of very high
morphologic differentiation. Such differences do not seem to exist
among the various groups of Nematoda, their organization being
very uniform when compared with the classes of a well-established
phylum, such as the Mollusca or Vertebrata. If it is a phylum, it is
a phylum with only one class.

The class Nematoda could be defined as having, in addition to
the chief characters shared with the other Aschelminthes, the fol-
lowing characters:

Small worms, consisting of comparatively few cells; body
elongated, bilateral in structure, although without a physiological
differentiation between dorsal and ventral sides; with a hard external
cuticula; with a single layer of longitudinal muscle cells, divided by
two large lateral epidermal thickenings, the lateral cords; a muscular
esophagus, usually with a triangular lumen; separate sexes; double
genital organs, the female genital opening being situated in the ven-
tral line, as a rule, at varying points from anterior to posterior; in
the male the terminal genital tract and the posterior intestine unite
and have a common aperture ; with a very feeble regenerating power
and an absence of cilia.

There are several exceptions to this definition, but they are
manifestly secondary. The purpose here is neither to discuss these
exceptions nor to advance theories as to how they arose. The
feature which should be expressly pointed out is the importance of
the cuticula in the nematode history. It could be considered as
differentiating the Nematoda as a separate group, because their
simple musculature, and, in this connection, the peculiar mode of
motion, the absence of power of regeneration, and the peculiar biol-
ogy of many of them, are possible only by virtue of the presence of
this cuticular armor.

The classification of the Nematoda is in a rather bad state. Much
has been gained in the last 15 years in arranging the parasitic forms,
and several systems have been proposed for the free-living ones.
But inasmuch as the systems for the two groups are widely different,
an attempt to combine the two in one whole was made only by
Baylis and Daubney, but it must be regarded as wholly inadequate
where it deals with the free-living forms.
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The first question arising in any attempt at nemic taxonomy is
the general relation of the free-living and parasitic forms. Until re-
cently there have been expressed in the literature opinions to the
effect that the Nematoda are chiefly parasitic, a small part of them
being free-living, mostly living in decaying substances. That point
of view is completely wrong and is, of course, merely a result of the
historical sequence in the study of this group, because in its early
development much more attention was paid to the larger and eco-
nomically more important parasites than to the inconspicuous and
apparently economically unimportant free-living forms.

The comparison of the number of described species in both
groups is somewhat suggestive. The very approximate number of
species described up to the end of 1930 is as follows:

Free-living Parasitic in—
Order Marine 1::::2" Igverte- Verte- Total
i Gl rates brates

Enoplata ....... 450 3% 110 — 940
Chromadorata 350 110 —_— —_— 460
Desmoscolecata . 60 - e — 60
Monhysterata .. 310 60 -— — 370
Anguillulata 5 440 30 610 1,085
Oxyurata ...... —_— —_ 90 320 410
Ascaridata ..... — —_— — 240 240
Spirurata ...... —— - 1 605 606
Filariata ....... | — —_— _ 245 245
Dioctophymata . | = | —— — 25 25
Trichurata ..... —_ _— = 160 160
1,175 990 231 2,205 4,001

Free-living, 2,165; parasitic, 2,4306.

These figures must be regarded as subject to considerable correc-
tion, as it is probable that a much larger number of parasites than of
free-living forms are known to science. Systematic studies of the
former were begun more than a century ago by Rudolphi in 1819,
and since then hundreds of workers have been engaged in a study of
them. The study of free-living forms began with Bastian in 1865,
almost 50 years later; and it is only in the last 15 years that there has
been a notable increase in number of workers, making a total today
of about 15 workers engaged in the study of them, which is, of
course, a decided gain when compared with two or three working
along this line at any one time before about 1912.
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In the collections of the parasitic species today there are no
more than 20 to 30 percent of new species. In the collections of
free-living forms from the fresh waters of Europe, this percentage
is even lower, but among the terricolous forms, Cobb (1917) de-
scribed as new 45 percent of his species of Mononchus, and Thorne
(1925) described as new 75 percent of his species of Acrobeles.
This last figure is especially interesting as these are the results of
careful collecting in a very restricted area. Among the marine
nematodes in each large collection the new species are more numer-
ous than the described ones. Thus from the Black Sea the writer
found 8o percent of the species new; from the Glacial Sea, in only
one of the best known orders, 70 percent. Steiner (1927) in the
Epsilonematinae found nearly 100 new species to add to the three
which were all those previously known.

Furthermore, the parasitic species are known more or less over
the entire world. The free-living nonmarine forms have been most
fully studied in Europe, much less in North America and Australia,
and very little in the tropical countries. The marine forms also have
been systematically studied only in Europe, practically speaking.

From the foregoing it seems probable that the free-living marine
species exceed in number, perhaps equal several times the number of,
both parasitic and fresh-water species, the two latter being nearly
equal in number of species. A comparison of the number of genera
would not give an adequate conception because of the lack of uni-
formity in the classifications of different workers. The parasitic
forms seem to be split up more than the free-living ones (cf. Baylis,
1924).

A second line of evidence as to the relations of free-living and
parasitic nematodes is in regard to their physiology. The marine
forms, probably with secondary exceptions among the few marine
Anguillulidae, are in free relations with the external world, the
water enters into their body through the cuticula, and probably the
ion concentration is the same outside the body as inside. If one puts
a marine nematode in a solution of some intravitam stain, for in-
stance, methylene blue, the first things to be colored are the granula-
tions of the skin and the peripheral nerve endings included therein.
Then the stain is concentrated in phagocytic cells, some muscles,
deeper-lying nerve cells, etc. In fresh-water forms the color pene-
trates through the cuticula more slowly, and penetrates chiefly
through the thin cuticula of the papillae, and through the mouth,
anal, and vaginal openings. In the intestinal parasites or in the
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saprozoic forms, the stain penetrates only through these openings,
being chiefly ingested through the mouth, the cuticula being quite
impermeable to the stain. We know that the internal fluids of the
latter forms are of peculiar chemical and osmotic composition, quite
different from their external medium which is sometimes variable.
The relations existing in marine nematodes, as well as in other
marine animals, are generally regarded as primary ones, and we have
no reason to consider them as secondary in the nematodes in general.

There are several morphological structures leading us to the
same conclusions, as, for example, the cervical gland or renette. In
free marine forms this appears mostly as a simple skin gland, par-
ticipating in the general mosaic of the body epithelium just as do the
ordinary epithelial cells. Itis more complexly developed in parasites
or saprozoic forms, having in its primary form two outgrowths
lying before and two behind the cervical pore. In young Ascaris
larvac it is a rounded cell only, the outgrowths appearing in its later
development. But throughout the parasitic nematodes it is always
the same unicellular skin gland as it is in the free-living forms, as
was shown 30 years ago by Jigerskiold and Golovin. It probably
has a function similar to that of the protonephridia, to which it was
compared by Cobb (1890-1891), Steiner (1020), and some others,
in that the latter organs also are skin glands of one sort. The
nematode excretory apparatus is more primitive than the nephridia.
The structure of a comparatively complexly developed organ con-
sisting of only one cell (or sometimes of two, which makes no differ-
ence in principle) could be considered only as a secondary matter.
Its excessive and complex development in saprozoic and parasitic
forms is probably correlated with the necessity for an independent
osmotic relation to the external medium.

Another point of comparison is the cell constancy of the parasites,
affecting in some instances all their organs except the genitalia (cf.
Martini, 19¥6). In musculature it is known as meromyarity and,
since A. Schneider, has been regarded by many scientists as a very
important systematic character. I do not consider this character as
a primary one; really it means that there are less cells, but that each
cell is more complex. The primitive condition is, of course, an inde-
terminate number of cells not highly differentiated. Therefore we
could not regard these forms as primitive ones, but merely as
neotenic larvae of forms with determinate development. The large
parasitic forms could be considered as hypertrophic larvae (cf.
Filipjev, 1918, 1927). The full-cell nematodes are found mostly
among marine forms.
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All this speaks in my opinion for the primitiveness of free-living
nematodes and especially the marine ones.

But we hardly could point to these differences for a primary
division into two orders or subclasses as was proposed by Perrier
and apparently on ground of convenience by Stiles and Hassall
(1926). Bastian’s classical words that the organization of free-
living forms “as a whole, differs in no obvious or important man-
ner from that of their parasitic kindred” hold true today. More-
over, the differences between systematic groups within the broad
groups of parasites and free-living nematodes, and an apparent
absence of intermediate forms between them, demands a direct
division of Nematoda into several orders without any subclasses.
If one wishes to use such a division, then the dividing line must be
drawn between the Anguillulata and the other free-living forms,
rather than between the Anguillulata and the parasitic ones.t

A proposed classification is presented herewith :

Class NEMATODA

Order ENOPLATA Order ANGUILLULATA
Family Enoplidae Family Anguillulidae
Trilobidae Tylenchidae
Dorylaimidae Strongylidae
Mermitidae
Order CHROMADORATA Order OXYURATA
Family Camacolaimidae Order ASCARIDATA
Plectidae Order SPIRURATA
Chromadoridae Order FILARIATA
Order DESMOSCOLECATA Order DIOCTOPHYMATA
Order MONHYSTERATA Order TRICHURATA
Family Monhysteridae
Linhomoeidae

KEY TO ORDERS OF NEMATODA

1. (8) Tail with tail glands and spinneret (when without,
then with amphids pocketlike). Amphids of various
forms, mostly well developed. Mostly free-living,
nonsaprozoic.
2. (3) Amphids pocketlike. Cuticle smooth. Bulb absent.
Ovaria reflexed. Free-living, marine or fresh-water
and soil-inhabiting, or parasites of insects ............ Enoplata
3. (2) Amphids spiral or of derived form; circular, bubble-
like, horseshoe-shaped, or transverse and slitlike.

1 All parasitic forms studied by Martini (1906, 1909) have a primary
division of the epidermis into six cell rows, but the few Enoplata studied by
Retzius and by Filipjev (1912, 1023) have eight. The scarcity of forms
studied does not as yet permit one to draw any decisive conclusions.
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Cuticle annulated or smooth. Bulb present or
absent.
Cuticle annulated or smooth, without secreted rings
or setaceous appendages; or if setaceous, then with
ordinary spiral amphids.
Ovaries reflexed. Cuticle annulated. Free-living
marine, fresh-water or soil forms ............... Chromadorata
Ovaries straight. Cuticle annulated or smooth.
Free-living, mostly marine forms ................ Monhysterata

Cuticle with 12 to 84 coarse secreted annules or

sctaceous appendages. Amphids bubblelike. Free-liv-

ing marine forms ...... ... i Desmoscolecta
Tail without tail glands and spinneret. Amphids

poorly developed, slit or papillalike, never pocket-

like. Saprozoic or parasitic.
Esophagus with a cardiac or middle bulb, sometimes

degenerated or completely lost. Free-living, sapro-

zoic or parasitic.
Body without a large body cavity. Renette not very

prominent. Free-living saprozoic or parasites of

invertebrates ........oiiiiiiiiiiiiiiii e Anguillulata
Body with large body cavity. Renette very prominent,

with four large longitudinal ducts. Parasites of the

intestines of vertebrates and invertebrates ............ Oxyurata
Esophagus muscular or tubular, always well developed,

without a bulb. Parasites of vertebrates.
Male with a well-developed bell-shaped bursa.
Bursa with longitudinal ribs Anguillulata (Strongylidae)
Bursa without ribs ......outiitiiiiiiiiiiiiii Dioctophymata
Male without a bursa, or male absent in the parasitic

stage.
Esophagus normal or with reduced musculature.
Head with three well-developed lips. Parasites of in-

@S ca0000a00008000000c0006606065000006000000330 Ascaridata
Head with two or four prominent lips or three obscure

ones.
Parasites of intestines or respiratory system.
Head with three poorly developed lips or without lips.

Parasitic generation syngonic; digenetic, free-living

bisexual generation rhabditoid ..... Anguillulata (Rhabdiasinae)
Head with two or four lips ......coovieiiiiiennenn. Spirurata
Parasites of tissues or circulatory system of verte-

brates. Head with two lips or without lips. Esopha-

gus often without musculature ..........cooiinin... Filariata
Esophagus tubular, consisting of one row of cells.
Body very narrow, filiform in its anterior part ....... Trichurata

Order ENOPLATA

The Enoplata were defined by Filipjev (1918, 1927) primarily
a family, and this was directly divided into several subfamilies.
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All these have a smooth cuticle, except for only a very few forms
which have a very fine striation. The esophagus is uniform, without
a bulb (fig. 1). The head presents a typical structure, bearing the
tvpical six labial papillae, ten cephalic setae, in some forms trans-
formed into papillae, and two amphids (figs. 4, 5), the latter present
in the form of a pocket, with an anterior aperture (figs. 2, 3, 4) ; the
cuticle on the head presents a very typical reduplication with a circu-
lar cavity around it, bordered behind by the so-called cephalic line
(figs. 2, 4); the esophagus adjoins the inner layer of the cephalic
cuticle along a very wide surface (figs. 2, 3). The ovaries are always
reflexed (fig. 1). The musculature is polymyarian. Some of these
nematodes are the largest of all free-living nematodes. There are
exceptions to nearly all these characters inside the order, but most
of these are present in any given form discussed here.

KEY TO FAMILIES OF ENOPLATA

1. (2) Cuticle with duplication on the head. Males mostly
with one or two preanal tubes. Most genera marine
................................................... Enoplidae
(1) Cuticle without duplication on the head.
(6) Esophagus with muscles. Free-living forms.
(5) Esophagus strong, of nearly uniform thickness through-
out its whole length. Free-living, fresh-water and
SELTIE (OB 00o00000600609060805680000900600 00000060 Trilobidae
(4) Esophagus dorylaimoid, 1ie., bottle-shaped, weak,
almost without musculature anteriorly, then sud-
denly enlarged and strongly muscular posteriorly.
Free-living, mostly fresh-water and soil forms, some
marine fOrms .....vevvuvineenrenernnennarinnns Dorylaimidae
6. (3) Esophagus without muscles, forming a long narrow
chitinous tube with some adhering, large, epidermal
cells. Adults mostly free-living, soil and fresh-water
forms; larvae parasitic in insects and other in-
VErteDTAtesS .« vuvuveuvutoeen et iiteniaanr s Mermitidae

R

(77}

SUBFAMILIES AND GENERA OF THE FAMILY ENOPLIDAE

Subfamily Leptosomatinae.

Genera: Anticoma Bastian, 1865 (syn. Stenolaimus Marion, 1870) ;
Leptosomella Filipjev, 1927; Barbonema Filipjev, 1927; Platycoma
Cobb, 1803; Platycomopsis Ditlevsen, 1926 (syn. Dactylonema
Filipjev, 1027); Synonchus Cobb, 1893 (sg. Fiacra Southern, 1914;
sg. Jdgerskisldia Filipjev, 1016); Cylicolaimus de Man, 1880;
Nudolaimus Allgén, 1029; Leptosomatum Bastian, 1865; Leptoso-
matides Filipjev, 1018; Deontostoma Filipjev, 1916; Thoracostoma
Marion, 1870 (sg. Pseudocella Filipjev, 1027); Triodontolaimus
de Aan, 1893.

E——
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Subfamily Enoplinae.

Genera: Enoplus Dujardin, 1845 (syn. Enoplostoma Marion, 1870) ;
Enoploides Saveljev, 1912; Filipjevia Kreis, 1928; Enoplolaimus
de Man, 1803 (sg. Mesacanthion Filipjev, 1927; sg. Oxyonchus Filip-
jev, 1927) ; Saveljevia Filipjev, 1927; Parenoplus Filipjev, 1927.

Subfamily Oxystominae.

Genera: Thalassoalaimus de Man, 1893 ; Nuadella Allgén, 1927; Trefusia
de Man, 1803 ; Acoma Steiner, 1916; Paroxystomina Micoletzky, 1924 ;
? Asymmetrica Kreis, 1020; Nemanema Cobb, 1920; Nemanemella
Filipjev, 1027; Oxystomina Filipjev, 1018 (syn. Oxystoma Biitschli,
1874, preocc.; syn. Schistodera Cobb, 1920); Halalaimus de Man,
1888; Tycnodora Cobb, 1920; Nuada Southern, 1914; ¢ Xennella
Cobb, 1920.

Subfamily Phanodermatinae.

Genera: Crenopharynx, nom. nov. (syn. Stenolaimus Southern, 1914, nec
Marion, 1870, type Anoplostoma gracile Linstow, 1900); Nasinema
Filipjev, 1927; Micoletzkyia Ditlevsen, 1026; Phanodermopsis Ditlev-
sen, 1926 (syn. Galeonema Filipjev, 1927); Phanoderma DBastian,
1865 (syn. Heterocephalus Marion, 1870; syn. Cophonchus Cobb,
1920) ; Phanodermella Kreis, 1028; Klugea Filipjev, 1927 (syn.
Gullmarnia Allgén, 1929).

Subfamily Thoracostomopsinae.
Genus: Thoracostomopsis Ditlevsen, 1919.
Subfamily Oncholaiminae.

Genera: Anoncholaimus Cobb, 1920; Pelagonema Cobb, 1803; Vascu-
lonema Kreis, 1028; Pandolaimus Allgén, 1929; Pontonema Leidy,
1835 (syn. Paroncholaimus Filipjev, 1016); Viscosia de Man, 1890
(syn. Steineria Ditlevsen, 1920, preocc.); Omncholaimus Dujardin,
1845; Conwexolaimus Kreis, 1928; Krampia Ditlevsen, 1922; Pro-
oncholaimus Micoletzky, 1924; Adoncholaimus Filipjev, 1018; Meton-
cholaimus Filipjev, 1018; Filoncholaimus TFilipjev, 1027; Monon-
cholaimus Kreis, 1924; Oncholaimellus de Man, 1893; Anoplostoma
Biitschli, 1874; Trilepta Cobb, 1920.

Subfamily Rhabdodemaniinae.

Genus: Rhabdodemania Baylis and Daubney, 1926 (syn. Demania South-

ern, 1914, preocc.).
Subfamily Eurystominae.

Genera: Ditlevsenella Filipjev, 1927; Eurystomina Filipjev, 1918 (syn.
Eurystoma Marion, 1870, preocc.; syn. Marionella Cobb, 1921) ;
Bolbella Cobb, 1920; Thoonchus Cobb, 1920; Ledovitia Filipjev, 1927.

Subfamily Enchelidiinae.

Genera: Enchelidium Ehrenberg, 1836 (syn. Lasiomitus Marion, 1870;
syn. Calyptronema Marion, 1870); Chaetonema Filipjev, 1927;
Asymmetrella Cobb, 1920; Illium Cobb, 1920; Catalaimus Cobb, 1920;
Dilaimus Filipjev, 1026; Polygastrophora de Man, 1922; Symplo-
costoma Bastian, 1863 (syn. Amphistenus Marion, 1870; sg. Isonemella
Cobb, 1920); Fenestrolaimus Filipjev, 1927; Rhinoplostoma Allgén,
1929 ; Pseudodilaimus Kreis, 1928,
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KEY TO SUBFAMILIES OF ENOPLIDAE

Buccal capsule surrounded by the esophageal muscula-

ture; absent in certain genera.
The cephalic armor (i.e., the chitinized part of the ex-

ternal cephalic cuticle) present. Three well-devel-

oped lips present. The buccal organs complicated,

consisting of three unequally developed jaws (re-

duced in Saveljevia) with a cuticular ring around

them, homologous to the cephalic capsule of other

forms; onchi in some genera ............c..0.iin... Enoplinae
The cephalic armor absent (in Phanoderma there is

present, besides the true cephalic capsule, which is

always absent in Enoplinae, a longitudinally striated

cervical armor). Lips mostly absent.
Esophageal contour straight; the cephalic circle always

single, composed of 10 setae or papillae ........ Leptosomatinae
Esophageal contour crenated.
Spear absent; buccal capsule absent or very small.
Esophagus broadly incised posteriorly. Body mostly

elongate, in some species very thin. Spicules short,

preanal tube absent ........ ... ..o i, Oxystominae
Esophagus rounded posteriorly. Body mostly moder-

ately elongate. Spicules long, preanal tube present

in most forms ........... i Phanodermatinae
Spear present, long and thin, followed by a modified

part of the esophageal tube loosely articulated with

M cocu0000000060000000000050000080000600G Thoracostomopsinae
The buccal capsule free (as least for a part), generally

with strong chitinized walls (except when reduced

as in Enchelidium).
The buccal capsule closed by six mobile lips, its walls

strongly chitinized, mostly bearing three immobile

onchi.
The walls of the capsule without clefts, therefore

completely immobile. Spicules very dissimilar; one

preanal tube or none ........iiiiiiiiiiiiiia.., Oncholaiminae
The walls of the buccal capsule with clefts, therefore

somewhat mobile. Spicules thin, curved; two pre-

anal tubes .......iiiiiiiiia. Eurystominae (Ditlevsenella)
Three lips or none, buccal capsule broadly open.
Buccal capsule conoid with chitinous folds in the walls,

teethNsh ot Rhabdodemaniinae
Buccal capsule cup-shaped with spear-shaped tooth or

teeth, or reduced to form a narrow chitinous tube. I
Spicules curved, preanal tubes two; one tooth ...... Eurystominae
Spicules elongated, no preanal tubes; one tooth, three

teeth, or motie . ... ... Enchelidiinae
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The Leptosomatinae are the simplest forms, showing all the
primitive characters of the family preserved; the mouth organs are
mostly very simple (fig. 2). The differentiation goes here in two
directions. One development is the hardening of the head by the
so called cephalic capsule, simple in Synonchus and very complex in
Thoracostoma (fig. 3). The other development is the acquisition of
movable mouth structures; a simple small movable tooth is found in
Leptosomatum and Synonchus; Fiacra and Platycoma have three
teeth situated more anteriorly, quite near the lips; and Triodonto-
laimus has three large jaws in the same position. Triodontolaimus
presents a connecting link with the following subfamily.

In the Enoplinae are united several closely related genera.
Enoplus has three jaws more specialized than in Triodontolaimus
(figs. 4, 5). The esophagus has here an expanded attachment to the
cuticle as in the preceding subfamily. The chitinous ring surround-
ing the jaws probably corresponds to the cephalic capsule; the outer
chitinization of the head, the “cephalic armor”, corresponds to the
mner layer of the reduplicated head cuticle in the Leptosomatinae.
Besides the ordinary head armature of ten cephalic setae and the
amphids, there are two “cephalic organs”, lateral in position (the
“lateral lips” of de Man), another organ of sense, probably present
in all Leptosomatinae also. The spicules are often very complex, and
a typical glandular and sensitive organ, the “preanal tube”, is to be
seen anteriorly (it is probably also present in all Leptosomatinae, al-
though less developed). Enoploides (fig. 6) presents an enormous
development of lips probably correlated with its rapacious habits;
the jaws are present but profoundly split posteriorly. In Enoplo-
laimus (fig. 7) the jaws are weak, each in the form of two parallel,
chitinous rods connected anteriorly and provided with two hooks
spreading sideways; between the rods of the jaws there are true
onchi which spread inside the mouth capsule (cf. Saveljev, 1912).
The amphid is very small and difficult to see, but the cephalic organ
is well developed, sometimes spreading outside the contour of the
head and probably substituting in its functions for the reduced
amphids. An interesting transformation occurs in the labial papillae
in most of the genera; they project anteriorly and greatly resemble
setae, but they lack the distinct articulation with the cuticle which
is characteristic of true setae.

The Oxystominae are characterized by the excessive clongation
of the body. The most primitive forms are very similar to the
Leptosomatinae, but in others the elongation involves the head
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organs. In Ouwxystomina (fig. 8) the amphid is very remote from
the anterior end and becomes very much elongated, with a large
anterior aperture, the reverse of the common condition. The
cephalic circle of the setae is divided into two circles, with six setae
in the anterior and four in the posterior circle, an evidence of its
complex nature. Healalaimus (fig. 9) presents a further step in the
elongation of the amphids, so that the primitive pocket form could
hardly be recognized without the intermediate Oxystomina.

The Phanodermatinae in its most simple members, for example,
Crenopharynz, closely resembles the Leptosomatinae as regards the
structure of the head. The differences are in the always elongated
spicules and the esophagus of a distinct cellular structure. The
type genus Phanoderma (fig. 10) is ocellate and has a cephalic
capsule like Thoracostoma but of a different type, four-lobed in-
stead of six-lobed, and followed by a cephalic armor probably
homologous to that of the Enoplinae. Several other genera closely
resemble Phanoderma.

The Thoracostomopsinae are very distinctive. The cellular
esophagus and the four-lobed cephalic capsule resemble those of
Phanoderma, but there is a peculiar spear followed by a modified
part of the esophageal tube, to which the spear is joined by an
articulation.

The Oncholaiminae have a spacious mouth capsule, provided in
typical representatives with three immobile onchi (fig. 11). Gen-
erally they do not have the preanal organ typical for all the three
preceding subfamilies, although Pontonema has a reduced one, so its
absence in other genera could be considered as secondary. The
existence of the spacious mouth capsule does not permit the
esophageal musculature to adhere to the cuticle directly as in the
previous forms. But there is the same duplication of the cuticle on
the head as in Leptosomatum, and the cuticle of the mouth capsule
is folded in that place. Actually the mouth capsule is nothing other
than the enlargement of the interior of the esophageal tube lacking
the surrounding musculature; the epidermal cells that form the
esophagus in that region adhere over a wide area to the cuticle just
as do the muscle cells in other forms. Krampia should be considered
as a reduced Oncholaimus, a parallel to the conditions in Catalaimuss
discussed below.

In the Rhabdodemaniinae, Rhabdodemania (fig. 12) is a very
distinctive genus, the only genus at present in an isolated subfamily
erected for it. The large buccal capsule resembles that in the
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Oncholaiminae, but the taxonomic relations of these nematodes are
not quite certain.

The Eurystominae (fig. 13) are related to the Oncholaiminae but
distinct enough to be separated. They do not have lips around the
mouth except in Ditlevsenella. In typical genera the single onchium
is protrusible. Very characteristic is the spicular apparatus (fig. 14)
with the thin and strongly curved spicules and two distinctive pre-
anal organs. In the genus Bolbella the esophagus is divided pos-
teriorly into eight bulbi, an exceptional structure, not only among
the bulbless Enoplata, but also among all other Nematoda ; its mouth
capsule and the spicular apparatus are quite typical.

The Enchelidiinae are similar to the Eurystominae as regards
the mouth capsule with its protrusible onchium (fig. 15). The long
spicules suggest a possible relation to the Phanodermatinae. Oddly
enough there exists a polybulbous genus, Polygastrophora, with all
the peculiarities of the subfamily, parallel to Bolbella of the
Eurystominae. Very interesting is the disappearance of the mouth
capsule in the males of certain genera. De Man (1922c) described
a form belonging to Catalaimus, in which the male lacks the mouth
capsule although the female has a typical one. Such males were
known long ago under the name of Enchelidium (fig. 16). In de-
scribing the Black Sea species, I called attention to the strange fact
that only the males of this genus were described by the numerous
authors studying them, but only De Man’s discovery provided an
explanation of the problem. In the head, which is always very
narrow, there are two cuticular lenses very similar to those of
Symplocostoma; the esophageal tube anterior to them is very narrow,
as if really reduced. The pigment spot is in the vicinity of the lens.
The cuticular lens, as one concludes from comparison with some
species of Symplocostoma, represents nothing other than the bottom
plate of the mouth capsule. Two interesting points are to be noted
here: first, that of the change of functions; second, an example of an
organ so highly rated by systematists, disappearing in the same
species, in the same individual even, during its molts.

SUBFAMILIES AND GENERA OF THE FAMILY TRILOBIDAE
Subfamily Trilobinae.

Genera: Tripyla Bastian, 1865 (syn. Promononchus Micoletzky, 1023; sg.
Trischistoma Cobb, 1013) ; Diplohystera Cillis, 1017; Trilobus Bastian,
1865 (syn. Parairilobus Micoletzky, 1922); Cryptonchus Cobb, 1913
(syn. Ditlevsenia Micoletzky, 1025); Gymnolaimus Cobb, 1013;
Udonchus Cobb, 1913; Onchulus Cobb, 1020; Prismatolaimus de Man,
18R0.
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Subfamily Mononchinae.

Genera: Mononchulus Cobb, 1018; Mononchus Bastian, 1865 (sg.
Sporonchulus Cobb, 1917; sg. Prionchulus Cobb, 1916; sg. Mylonchulus
Cobb, 1016; sg. Anatonchus Cobb, 1016; sg. Iotonchus Cobb, 1916).

Subfamily Tripyloidinae.

Genera: Tripyloides de Man, 1886; Parachromagaster Allgén, 1929;
Cothonolaimus Ditlevsen, 1919 (syn. Macrolaimus Ditlevsen, 1919,
preocc.) ; Bathylaimus Cobb, 1803; Bathylaimella Allgén, 1930;
Halanonchus Cobb, 1920; ? Rhabdocoima Cobb, 1920.

KEY TO SUBFAMILIES OF TRILOBIDAE
1. (2) Buccal capsule free, large, thick-walled; soil and fresh-
SHAIEE TS 5000000000500000000000a0300003000000 Mononchinae
2. (1) Buccal capsule absent, or narrow, or if large never
thick-walled, and if free then only to a small extent.
3. (4) Amphids typical, pocketlike; spicular apparatus not
complex ; fresh-water and soil forms ................ Trilobinae
4. (3) Amphids mostly atypical, either spiral-shaped or
rounded (except Halanonchus) ; spicular apparatus
of a complex type, with a large gubernaculum ex-
ceeding the spicules in length; marine forms ...... Tripyloidinae

The preceding family, with only a very few exceptions, is com-
posed of marine forms; on the other hand, the remaining three
familics contain mostly fresh-water and soil nematodes, with only
comparatively few members occurring in the sea. The Trilobidae,
while conserving some of the primitive features of the preceding
family, have completely lost the primitive wide attachment of the
esophagus to the cuticle of the head. In all its members the esopha-
gus is wide, of nearly the same diameter from the anterior end to
the cardia; the cardia is well developed, in some genera with typical
glandular cells inside; the caudal glands and the spinneret are
present in almost all genera. In the type genus, Trilobus, (fig. 17)
there is a broad mouth capsule with two denticles at its base. Tripyla
has a very similar mouth capsule with the same denticles, but it can
be closed, thus disappearing almost completely ; in such a closed posi-
tion only the straight contours of its walls anterior to the denticle
show the presence of firm, differentiated cuticle. In the preserved
specimens of that genus the cuticle is often distinctly striated, but this
striation is never apparent in living specimens, the cuticle in these
being perfectly smooth as in other members of the Enoplata; the
causes of this have never been investigated closely, but probably it is
due to some internal striation. In most of the genera there are a
larger number of preanal organs instead of one or two as in the Eno-
plidae. In some, such as Trilobus, they are highly differentiated; in
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others they are represented as simple papillae, a condition which could
be considered as more primitive than that in the Enoplidae; in the
Enoplidae there is only one genus, Enchelidium, that has such a row
of papillae.

The second subfamily, the Mononchinae (fig. 1), has a very wide
buccal capsule with thick walls. The cephalic sctae are transformed
into papillae, perhaps because of the method of swallowing prey,
since the mouth capsule functions only as a sucker, without any mas-
ticating function, and setae would hinder the close adherence of the
prey to the lips. Very typical features here are the preanal row of
numerous papillae, sometimes transformed into chitinous tubes, and
a very strong bursal musculature. The caudal glands and the spin-
neret are present, with very rare exceptions.

The Tripyloidinae is a group of marine genera resembling in
their head characters the Trilobinae, with a typical complex spicular
apparatus in all of them. Some doubts as to whether they belong in
the Enoplata arise from the shape of the amphids, which are not of
the typical pocket form, but are spiral or rounded (fig. 18). In the
genus Halanonchus, the males of which have the same typical spicu-
lar apparatus, the amphids are almost of the pocket type (fig. 19),
which makes very probable the interpretation of the form of the
others as being of the modified pocket type.

SUBFAMILIES AND GENERA OF THE FAMILY DORYLAIMIDAE

Subfamily Alaiminae.
Genera: Alaimus de Man, 1880; Litonema Cobb, 1920.
Subfamily Ironinae.

Genera: Thalassironus de Man, 1889; Dolicholaimus de Man, 1889;
Ironella Cobb, 1920; Trissonchulus Cobb, 1920; Syringolaimus de
Man, 1889; Ironus Bastian, 1865.

Subfamily Tylencholaiminae.

Genera: Diphtherophora de Man, 1830 (syn. Chaolaimus Cobb, 1893) ;
Pharetrolaimus de Man, 1922c; ?Ecphyadophora de Man, 1922c; Ty-
lencholaimus de Man, 1876 (syn. Brachynema Cobb, 1893, preocc.) ;
Tylolaimophorus de Man, 1880, probably synonymous with Tylencho-
laimus (syn. Archionchus Cobb, 1913) ; Tylencholaimellus Cobb, 1015;
Xiphinema Cobb, 1913; Triplonchium Cobb, 1920.

Subfamily Dorylaiminae.

Genera: Trichodorus Cobb, 1913; Leptonchus Cobb, 1920 (probable syno-
nym of Trichodorus) ; Longidorus Micoletzky, 1922; Oionchus Cobb,
1913; Campydora Cobb, 1920; Sectoneina Thorne, 1930; Nygolaimus
Cobb, 1013; Chrysonema Thorne, 1929; Dorylaimus Dujardin, 1845
(sg. Discolaimus Cobb, 1913; syn. Antholaimus Cobb, 1913 ; sg. Dory-
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laimellus Cobb, 1913; sg. Axonchium Cobb, 1920) ; Doryllium Cobb,
1920; Actinolaimus Cobb, 1913.

KEY TO SUBFAMILIES OF DORYLAIMIDAE

1. (2) Buccal capsule completely toothless or absent....... Alaiminae
2. (1) Teeth or spear present.
3. (4) Three labial teeth present .....ocvuiiiiiniiiennenns Ironinae
4. (3) A buccal spear present, simple or triple, rarely sep-

arated into three isolated rods.
5. (6) Spear triple, in Diphtherophora separated into three

TOAS tuentiiiint it . ocoo Tylencholaiminae
6. (5) Spear simple, short or elongated ............... Dorylaiminae

The most characteristic feature of members of this family is
their esophagus (fig. 20) ; it is narrow and the musculature is very
weak or even quite absent anteriorly, but gradually expanded and
normally formed posteriorly. Cobb had good reason to speak of a
“dorylaimoid ” esophagus. The sensory organs of the head are
always in the form of papillae, a feature which is probably correlated
with their sucking habits, as in Mononchus. The caudal glands and
pore are absent in the fresh-water genera but present in the marine
ones.

The first subfamily has no differentiated mouth structures.
Whether this is a primitive feature or should be considered as a ter-
minal stage in their reduction from previous structures is problem-
atical. The second possibility seems to me more probable because of
the general appearance of degeneration of the esophagus in some of
them. The Alaiminae, with their typical dorylaimoid esophagus,
might have arisen from some of the Dorylaiminae that had lost their
spear. It is possible that the investigation of the larval stages will
throw more light on this matter.

The characteristic feature of the Ironinae is the presence of three
teeth immediately behind the lips. These teeth belong to the esoph-
agus. In the larvae they are formed before each molt in a position
posterior to the functional ones, moving forward in the course of
the molts. The teeth can be everted outside the mouth, functioning
as digging organs (Cobb, 1928).

The Tylencholaiminae and Dorylaiminae are characterized by the
presence of protrusible spears. In the first subfamily there is a
threefold spear (fig. 21) arising from the three esophageal sectors.
In Dorylaiminae there is only one spear, subventral and asymmetri-
cal in position. In Nygolaimus it is distinctly separate from the
esophageal cuticle and simply acute (fig. 22). In Dorylaimus it has
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the form of a hollow tube cut obliquely (fig. 23), a “goose feather.”
The genital region of the male resembles that of Mononchus in hav-
ing numerous papillae, tubular in some species, and a strong bursal
musculature (fig. 24).

SUBFAMILIES AND GENERA OF THE FAMILY MERMITIDAE
Subfamily Tetradonematinae.
Genera: Aproctonema Keilin, 1917; Tetradonemna Cobb, 19109,
Subfamily Mermitinae.

Genera: Neomermis Linstow, 1904 (syn. Octomermis Steiner, 1929) ;
Mermis Dujardin, 1842; Allomermis Steiner, 1924; Pseudomermis
de Man, 1904; Tetramermis Steiner, 1927; Agamermis Cobb, Steiner
and Christie, 1923; Hexamermis Steiner, 1924; Bathymermis Daday,
1013; Ewmermis Daday, 1913; Paramermis Linstow, 1901; Limno-
mermis Daday, 1013; Hydromermis Corti, 1903; Gastromermis Mico-
letzky, 1025; Mesomermis Daday, 1013; Eomermis Steiner, 1929;
?Bolbinium Cobb, 1920; ?Colpurella Cobb, 1920; PIsolaimium Cobb,
1920,

KEY TO SUBFAMILIES OF MERMITIDAE
1. (2) Musculature weak; head papillae feebly developed;
amphids obliterated; body soft; adult stage par-

asitic in midges, Sciara SPP. «.voeviiii i Tetradonematinae
2, (1) Musculature, head papillae and amphids well devel-
oped; adult stage free-living ............... ... Mermitinae

The writer agrees with Steiner (1917) who considers the Mer-
mitidae as descendants of the Dorylaimidae. The most suggestive
evidences, as expressly pointed out by him, are the presence of a ty-
lencholaimoid spear in the larvae and the resemblance in the struc-
ture of the esophagus. Some other hints in the same direction are
to be seen in the structure of the adults. On the head (fig. 26) one
can clearly see the pocketlike amphid common to these forms and to
the other members of the Enoplata, and absent in any other nema-
tode group. The tail of the male (fig. 25) with its numerous pre-
anal papillae is also similar in a general way to that of the Dory-
laimidae.

There are two different groups in the family. The Tetradonema-
tinae are parasitic until the end of their life; therefore the cuticle of
the body becomes soft, and the musculature and cephalic sense
organs reduced. Nevertheless they can be compared with the Mer-
mitidae because of their elongated body, general appearance of the
longitudinal chords, and especially because of their esophagus, the
“tetrads ” of which can be compared with the large esophageal cells
of the true mermitids.
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The Mermitinae were united in a lone genus, Mermis, until 1901,
when Paramermis was proposed by Von Linstow. An elaborate sys-
tem of water forms was proposed by Daday (1913). Steiner in the
beginning of his studies rejected Daday’s system, but afterwards he
adopted all Daday’s genera and proposed some of his own, thus elab-
orating the existing system. Dr. G. Steiner has in preparation a
complete monograph of the family. Some of Cobb’s genera are as-
signed here with some doubt.

Order CHROMADORATA

A smooth cuticle was given as one of the characteristic features
in the Enoplata; a coarsely striated one, nearly always typically
thickened behind the head, is characteristic for the Chromadorata.
The amphid, as in the following order, is primarily spiral, the few
exceptions being mostly easily explainable. The ovaries are curved
as in the Enoplata. A very characteristic tail (cf. figs, 47, 48) with
a long terminal tube is present in most genera. Esophageal bulbs
are very common but are not present in all forms. The wide attach-
ment of the esophagus to the cuticle is lost except in one form (Der-
matolaimus). The six anterior cephalic setae are very often trans-
formed into papillae, so that only the four of the posterior circle are
retained as setae.

KEY TO FAMILIES OF CHROMADORATA

1. (4) Mouth capsule irreversible, mouth organs very

simple, vestibulum unfolded.
2. (3) Bulb absent; the mouth surrounded by a thicken-

ing of cuticle; amphids placed far anteriorly.

Camacolaimidae

3. (2) Bulb present; the circumoral cuticular thickening

absent; amphids placed somewhat more poste-

3703 3 DA Plectidae
4. (1) Mouth capsule eversible, with a folded vestibulum,

mostly with a dorsal tooth (with sccondary com-

plication of buccal organs—teeth, jaws, spines—

in one subfamily) ......... .. it Chromadoridae

GENERA OF THE FAMILY CAMACOLAIMIDAE
Genera: Camacolaimus de Man, 1880 (syn. Acontiolaimus Filipjev, 1918; syn.
Digitonchus Cobb, 1020; syn. Ypsilon Cobb, 1020) ; Neurella Cobb, 1920;
Halaphanolaimus Southern, 1914; Dermatolaimus Steiner, 1916; Stepha-
nolaimus Ditlevsen, 1919; Alaimella Cobb, 1920; Nemella Cobb, 1920;
Onchium Cobb, 1920; Onchulella Cobb, 1920; Ionema Cobb, 1920; Crico-
laimus Southern, 1014; Dagda Southern, 1914; Aphanolaimus de Man,
1880; Paraphanolaimus Micoletzky, 1023; Iotalaimus Cobb, 1920; Basti-
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ania de Man, 1876; Dintheria de Man, 1922; Deontolaimus de Man, 1880;
Leptolaimus de Man, 1876; Conolaimella Allgén, 1930; Antomicron Cobb,
1920; Cynura Cobb, 1920; Polylaimium Cobb, 1920.

This family should be regarded as the most primitive one in the
order. The cuticle is somewhat thickened around the mouth open-
ing, and the esophagus is attached to this thickening by a narrow
strip (fig. 27), this simple arrangement being realized in all genera
without any complications. The amphids are mostly spiral-shaped
and in a forward position. Most of the genera are marine, but some
are fresh-water, rarely soil, nematodes.

Dermatolaimus is one of the simplest members of the family
(fig. 28). It is the single member of the order with a more or less
extensive attachment of the esophagus to the cuticle; this is possibly
due to the reduction of the musculature in the anterior part of the
former. There is no differentiation in the mouth structures. The
latter are complicated in Camacolaimus and in some other genera by
the formation of spears that seem to be protrusible. In the fresh-
water genus Aphanolaimus there is a complete absence of differen-
tiated mouth structures; the amphids are rounded with a bubblelike
median swelling (figs. 29, 30). The closely related Paraphanolaimus
has typical spiral amphids. In young specimens of Aphanolaimus
the writer has seen on the larval skin a true spiral amphid and a
typical swollen one under it. The preanal tubes are peculiar to that
genus and are very similar to that of some species of Plectus, thus
giving a connecting link to the following family.

GENERA OF THE FAMILY PLECTIDAE

Genera: Plectus Bastian, 1865; Pycnolaimus Cobb, 1920; Haliplectus Cobb,
1013; Wilsonema Cobb, 1913; Anthonema Cobb, 1906; Aulolaimoides
Micoletzky, 1917; Chronogaster Cobb, 1913; Paraplectus Filipjev, 1929;
Rhabdolaimus de Man, 1880; Isolaimium Cobb, 1920; Tripylium Cobb,
1020; Walcherenia de Man, 1922c; Pseudobathylaimus Filipjev, 1918 (syn.
Bathylaimus Daday, 1905, preocc.; syn. Dadaya Micoletzky, 1922) ; Para-
doxolaimus Kreis, 1924 ; Pseudochromadora Daday, 1900; Aplecius Cobb,
1914 ; Diodontolaimus Southern, 1914.

This family, like the foregoing one, has irreversible mouth
organs, but the circumoral thickening of the cuticle is not so pro-
nounced. The difference between the two is in the complication of
the inner esophageal tube; this is simple in the Camacolaimidae, but
in the Plectidae it forms ordinarily a well-isolated buccal capsule an-
teriorly, followed by a valvular constriction, and with a dilatation
inside the well-developed bulbus, with or without masticatory plates.
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The Plectidae are mostly terrestrial or fresh-water nematodes
with only a very few marine genera. All genera have prominent
spiral amphids of somewhat aberrant type in a posterior position
(fig. 27). In the tail there are caudal glands and spinneret; the tail
is mostly of the typical chromadoroid form. Many forms are inter-
esting biologically on account of their ability to revive after com-
plete desiccation. The generic analysis of this group seems to be as
yet far from being finished.

SUBFAMILIES AND GENERA OF THE FAMILY CHROMADORIDAE
Subfamily Cyatholaiminae.

Genera: Necticonema Marion, 1870; Cyatholaimus Bastian, 1865; Prae-
acanthonchus Micoletzky, 1924; Seuratiella Ditlevsen, 1021 (syn.
Seuratia Ditlevsen, 1919, preocc.); Paracanthonchus Micoletzky,
1024 ; Acanthonchus Cobb, 1920; Paracyatholaimus Micoletzky, 1924;
Longicyatholaimus Micoletzky, 1924; Staienia Allgén, 1930; Nannon-
chus Cobb, 1913; Achromadora Cobb, 1913; Pomponema Cobb, 1917;
Nannolaimus Cobb, 1920; Ethmolaimus de Man, 1880; Odontolaimus
de Man, 1880; Prodesmodora Micoletzky, 1923; Anatonchium Cobb,
1920.

Subfamily Choanolaiminae.

Genera: Denonema Cobb, 1893 ; Bulbopharyngiella Allgén, 1929; Chonio-
laimus Ditlevsen, 1919; Cobbionema Filipjev, 1922; Zygonemella
Cobb, 1920; Zalonema Cobb, 1920; Choanolaimus de Man, 1880:
Anonchus Cobb, 1913; Halichoanolaimus de Man, 1886; Smallsundia
Allgén, 1929; Gammanema Cobb, 1920; Trogolaimus Cobb, 1920;
Selachinema Cobb, 1915; Pseudonchus Cobb, 1920; Synonchium Cobb,
1920; Cheironchus Cobb, 1017 (syn. Dignathonema Filipjev, 1918).

Subfamily Richtersiinae.
Genera: Richiersia Steiner, 1016; Richtersiella Kreis, 1929.
Subfamily Chromadorinae.?

Genera: Euchromadora de Man, 1886; Odontocricus Steiner, 1018 ; Dicri-
conema Steiner and Hoeppli, 1926; Rhabdotoderma Marion, 1870;
Fusonema Kreis, 1028; Actinonema Cobb, 1920; Rhips Cobb, 1920;
Neochromadora Micoletzky, 1024; Prochromadora Filipjev, 1922;
Prochromadorella Micoletzky, 1024; Spiliphera Bastian, 1865; Delta-
nema Kreis, 1029; Chromadorina Filipjev, 1918; Chromadorella Filip-
jev, 1018; Spilophorella Filipjev, 1018; Chromadorissa Filipjev, 1017;
Graphonema Cobb, 1808 ; Punctodora Filipjev, 1029; Hypodontolaimaus
de Man, 1836 (syn. Jotadorus Cobb, 1920); Ptycholaimellus Cobb,
1920; Oistolaimus Ditlevsen, 1021; Odontonema Filipjev, 1929; En-
dolaimus Filipjev, 1922; Chromadorita Filipjev, 1922.

Subfamily Desmodorinae.

Genera: Desmodora de Man, 1880; Amphispira Cobb, 1020; Xenonema

Cobb, 1920; Bolbonema Cobb, 1920; Micromicron Cobb, 1020; Eute-

2 Kreis (1029) proposed some generic or subgeneric groups, for which he
did not propose types, as follows: Macrochromadora (for a part of Prochro-
madorella) ; Dichromadora, Trichromadora (for parts of Chromadora);
Chromarina (possibly synonymous with Punctodora).
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lolatmus de Man, 1922; Antomicron Cobb, 1920; Mastodexr Steiner,
1921; Aculeonchns Kreis, 1028; Heterodesmodora Micoletzky, 1024;
Stilbonema Cobb, 1920; Lavonema Cobb, 1920; Leptonemella Cobb,
1920; Croconema Cobb, 1920; Metachromadora Filipjev, 1918 (syn.
Chromadoropsis Filipjev, 1018) ; Xanthodora Cobb, 1920; Onyx Cobb,
1801 ; Acanthopharyny Marion, 1870; Cinctonema Cobb, 1920; Chro-
maspirinag Filipjev, 1018 (syn. Mesodorus Cobb, 1020); Polysigma
Cobb, 1920; Laxus Cobb, 1803; Parathalassoalaimus Allgén, 1920;
Catanema Cobb, 1920; Spirina Filipjev, 1018 (syn. Spira Bastian,
1865, preocc.).
Subfamily Monoposthiinae.
Genera: Monoposthia de Man, 1880; Xenolaimus Cobb, 1020; Dasynema
Cobb, 1920; Nudora Cobb, 1920; Rhinema Cobb, 1920; ?Ceramonema
Cobb, 1920 (syn. Steineria Filipjev, 1922, preocc.).
Subfamily Epsilonematinae.
Genera: Prochaetosoma Baylis and Daubney, 1026 (syn. Rhabdogaster
Metchnikov, 1867, preocc.); Epsilonema Steiner, 1020; Metepsilo-
nema Steiner, 1026,
Subfamily Draconematinae.
Genera: Notochaetosoma Irwin-Smith, 1918; Draconema Cobb, 1913;
Tristicochaeta Panceri, 1876; Claparediella, nom. nov. (Chaetosoma
Claparéde, 1863, preogc.).

KEY TO THE SUBFAMILIES OF CHROMADORIDAE

1. (8) The cuticular rings with inner spots or dots or

short external setae.
2. (7) Amphids located at some distance from the head

end, well developed, spiral or roundish. Esopha-

gus usually strong and without bulb.
3. (6) Cuticle without setae, except the ordinary setae;

the annules not prominent.
4. (5) Mouth capsule typical, preceded by a folded vesti-

bulum and with a dorsal onchium .......... Cyatholaiminae
5. (4) Mouth capsule atypical, very differently buiit up,

with peculiar plates, bristles, jaws, etc., serving

for retaining prey. Mostly rapacious marine

TOTIS: 00006000000000000000005a00000000006000 Choanolaiminae
6. (3) Cuticle with numerous short setae; body very
1@ ccooccnacoccnn000ca00m00a0G006500006500 Richtersiinae

7. (2) Amphids located close to the head end, in some

genera obsolete, in form of a transverse slit.

Cuticular rings sharply differentiated. Esopha-

gus usually with a well-developed bulb. Mostly

Gnell]l TS oo cocaac00a0006056006000000000 Chromadorinae
8. (1) The cuticular annules smooth.
9. (12) Without adhesive setac.
(11) Without any longitudinal, cuticular crests (except

lateral wings in some) ..........ccooeiiiien Desmodorinae

-
Q
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11. (10) With sharp, longitudinal, cuticular crests along the
body (differentiated in some as rows of spines).
Monoposthiinae
12. (9) Special adhesive setae present in two groups, some
on the head and some in two or more rows in
preanal position.
13. (14) Adhesive setae in form of hooks without a hollow
interior ......iiiiiiiiiiiiiin.. 5660000000 Epsilonematinae
14. (13) Adhesive setae in form of hollow tubes ...... Draconematinae

The chief distinction between the Chromadoridae and the two
other families is in the eversible mouth capsule of this family. In
connection with this the vestibulum becomes twelvefold and com-
posed of a soft pliable cuticle. The body cuticle around the mouth
also presents a soft portion, the reverse of the cuticular thickening
in Plectidae. In all typical forms there is a more or less developed
dorsal onchium in the mouth capsule (figs. 31, 32). When the latter
is everted, the tooth points forward and functions as an incising or
picking organ. Sometimes the tooth is strongly developed and pre-
sents a kind of spear, compared by some authors with that of the
Dorylaiminae, but its general form and position, dorsal instead of
subventral as in the latter, do not permit of considering the two as
homologous organs. This typical organization is not clear in the
Choanolaiminae where the mouth structures are much more com-
plex. In the Desmodorinae several genera show a reduction of the
buccal tooth in size, and in some others it may disappear completely.
The folds of the soft cuticle around the unarmed mouth of such
forms are the only remains of the typical conditions.

The Cyatholaiminae (figs. 31, 32) have typical spiral amphids,
generally with many turns, and a cuticle with very plain rings and
transverse rows of points inside. The esophagus is broad, uniform
for its full length, and without a bulb except in the somewhat aber-
rant fresh-water genera Ethmolaimus, Prodesmodora, and Achro-
madora, but the characteristic inner cavity of true bulbs is lacking in
these genera. There are 10 cephalic setae in all genera.

An offshoot of the Cyatholaiminae are the Choanolaiminae, a
group of predacious genera, nearly all marine, with the same cuticle,
amphids, and tail as in the true Cyatholaiminae (figs. 33-40). Very
characteristic are the large cells of the intestine. The mouth struc-
tures are specialized in several directions. In Halichoanolaims
there are six true lips and a complex mouth capsule with rows of
spines in the form of a comb to retain the nematode’s prey inside
(figs. 33-35). In Cheironchus there are two jaws (figs. 36-38),
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very similar to those of Enoplus. Synonchium. (figs. 30-40) has
three of them, quite as in Enoplus, but it is, of course, nothing other
than a very evident case of convergence, no other character being
like that genus, whereas many characters resemble Cyatholaimus
or the other Choanolaiminae.

The peculiar genus Richtersia (fig. 41) with its setaceous cuticle
shows similarities in its esophagus, its cuticle with the points, and its
spiral amphids, with the Cyatholaiminae, but it is advisable to place
it in a separate subfamily.

A very large number of species, nearly infinite in their diversity,
must be included in the subfamily Chromadorinae. They are mostly
small and very variable in the structure of the cuticle, mouth capsule
and esophagus. All have only four cephalic setae and nearly all a
bulb and preanal papillae giving good diagnostic characters for dif-
ferent species. The amphid in some forms is a typical little spiral
lying very far forward (fig. 42), in others the abbreviation of the
head flattens the spiral which thus becomes the slitlike amphid typi-
cal for these other genera (fig. 43).

The forms with the plain ringed cuticle consist of several sub-
families. The Desmodorinae have ordinary plain annules, without
any complications, and spiral amphids. The cuticle of the head is
generally strong and smooth, except in a few genera like Metachro-
madora and Onyx which have a striation independent of that of the
body (fig. 44). Omnyx has also a strongly developed spearlike tooth
and 12 well-isolated lips.

The Monoposthiinae are characterized by a peculiar cuticle with
longitudinal rows of spines, in some forms fused into continuous
wings (fig. 45). Usually there is a round amphid, although several
forms have a spiral one. A very peculiar genus is Ceramoncina,
placed here provisionally because of its cuticular rings (fig. 46).
The rings are very prominent and the amphid is horseshoe-shaped
instead of being spiral. The reduction of the mouth parts and a
very feeble onchium and buccal musculature should also be noted.

The last two subfamilies are treated by many authors as a sep-
arate family or even an order, so aberrant are they in a general view.
Chaetosomatidae is the name most used for them, but Chaetosoma
being preoccupied, that family name also falls. The most remark-
able feature is the general form of the body with the swollen eso-
phageal part generally called the “head” followed by the thin “neck”
(figs. 47, 48), but the same form of the body, although not so well
developed, is found in several members of the Desmodorinae. The
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coarse, plain striation of the cuticle, coarser behind the head, is a
common character of all of the latter. The horseshoe-shaped am-
phid is quite like that of Ceramonema. The tail is typically chroma-
doroid, the spicules similar to those of Desmodora. The esophagus
of Draconema with its two swellings is quite distinctive, but Noto-
chaetosoma has an ordinary unibulbar esophagus. The adhesive
setae of these forms, concentrated in two regions, on the head and
in the preanal region, are peculiar. Steiner (1926) proposes to treat
the Epsilonematidae (fig. 47), with the solid adhesive setae, sepa-
rately from the Draconematidae, with the tubular ones each con-
nected with a gland which is probably a cement gland. Although
agreeing with his principal idea, the writer could hardly ascribe to
them a rank more elevated than that of a subfamily, the close con-
nection with the Desmodorinae not justifying their separation.

Order DESMOSCOLECATA

FAMILIES AND GENERA OF DESMOSCOLECATA

Family Desmoscolecidae.
Genera: Eudesmoscolex Steiner, 1916; Desmoscolex Claparéde, 1863;
Quadricoma Filipjev, 1022; Tricoma Cobb, 1893.
Family Greeffiellidae.
Genus: Greeffiella Cobb, 1922 (syn. Trichoderma Greeff, 1869, preocc.).

KEY TO FAMILIES OF DESMOSCOLECATA
1. (2) Setae not very numerous, body having a naked ap-
pearance. Secreted rings usually present ..Desmoscolecidae
2. (1) Setae and nerveless spines very numerous, the
body having a hairy appearance. Secreted rings
SO PSRRI ., 000 000000006006000 Greeffiellidae
This order includes a group, comparatively small as yet, of ma-
rine forms. The most characteristic feature is their cuticle with its
very prominent chitinous rings, from 12 to nearly 84 in number.
They have the appearance of body segments and have led to a com-
parison of these forms with the annelids, but they are purely exter-
nal or even secreted, having no relation to the internal organs (figs.
49, 50). The large amphids are very prominent. The strong setae
of the body constitute a development in connection with the peculiar
mode of locomotion, the nematodes traveling on them as on stilts,
the dorsal side downward. Interesting also is the habit of bearing
the eggs fastened on the outside of the female body. Very little is
known about the inner organization of these forms, not even whether
they have straight or reflexed ovaries. It is a very isolated group
with a somewhat uncertain systematic position.
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The genus Greeffiella is composed of distinctive setaceous, mostly
exceedingly minute species. The head is similar to that of the Des-
moscolecidae, but they must form a quite separate family.

Order MONHYSTERATA

Under this name are united all the true free-living forms with
the straight (not reflexed) ovaries (fig. 51). The amphids are al-
ways very distinct and either spiral, horseshoe-shaped, or circular,
the last type probably being a reduced spiral. The other morphologi-
cal characters are very inconstant. The cuticle is mostly striated,
but in some forms smooth. The esophagus is usually without a bulb.
The vestibulum is well developed, with a chitinous ring on the bot-
tom which serves as a support to the esophagus (fig. 52). This ring
is lacking, probably lost, in most of the Linhomoeidae. Very often
there is a strengthening of the vestibulum by means of several chiti-
nous rods inside its walls (figs. 52, 53); these rods are sometimes
separated from the walls and can spread forward or sideward when
the mouth is open. In spite of the meager morphological character-
istics of the group, there are very gradual transitions between its
different members, so that it seems to be a very natural one.

KEY TO FAMILIES OF MONHYSTERATA

1. (2) Spicules short and strong, distinctly bent to form

an arch (rarely double), with a strong guber-

naculum guiding their ends and armed with two

obliquely backward-pointing processes serving

to attach muscles .........oviiiiiiiiiiin... Linhomoeidae
2. (1) Spicules short or long, with a gubernaculum with-

out backward-pointing processes, or with feebly

developed ONES tovivuiiiiiiiinnnieennans Monhysteridae

SUBFAMILIES AND GENERA OF THE FAMILY MONHYSTERIDAE
Subfamily Monhysterinae.
Genera: Paramounhystera Steiner, 1016; Amphimonhystera Allgén, 1929;
2Porocoma Cobb, 1020; Penzancia de Man, 1889; Theristus Bastian,
1865 (syn. Allomonhystera Micoletzky, 1923); Daptonema Cobb, 1920;
Tubolaimus Allgén, 1929; Monhystrium Cobb, 1920; Cobbia de Man,
1907; Gonionchus Cobb, 1920; ?Xyala Cobb, 1920; ?Rhynchonema
Cobb, 1920; Dactylaimus Cobb, 1920; Microlaimus de Man, 1880;
#Bolbolaimus Cobb, 1920; Monhystera Bastian, 1865 (syn. Tachyho-
dites Bastian, 1865) ; Diplolaimella Allgén, 1020; Monohysirella Cobb,
1018; Scaptrella Cobb, 1917; Austronema Cobb, 1014; Leptogastrella
Cobb, 1920; Omicronema Cobb, 1920; Cylindrolaimus de Man, 1880.
Subfamily Sphaerolaiminae.
Genera: Crassolaimus Kreis, 1920; Sphaerolaimus Bastian, 1865; Para-
sphaerolaimus Ditlevsen, 1919; ?Cytolaimimn Cobb, 1920.
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Subfamily Comesominae.
Genera: Comesoma Bastian, 1865; Laimella Cobb, 1920; Dentatonema
Kreis, 1928,

KEY TO SUBFAMILIES OF MONHYSTERIDAE
1. (4) Amphids roundish.
2, (3) Mouth capsule variable, but never with thick walls
or free .. ... Monhysterinae
3. (2) Mouth capsule with thick chitinized walls, partly
free and adjoining the cuticle of the head...Sphaerolaiminae
4. (1) Amphids spiral in several windings ............. Comesominae

The Monhysteridae possess as a rule only one ovary, the anterior
one (fig. 51); in relation with this the vulva is situated very far
backward. The above mentioned chitinous ring of the vestibulum is
well developed; in Sphaerolaiminae it is enlarged and forms a spa-
cious mouth capsule (fig. 53). The amphids are round or spiral
(Comesominae, fig. 54); the round form seems to be a secondary
one, arising from the spiral by the reduction of its inner coils. The
spicules are long or short. The gubernaculum is generally well de-
veloped, sometimes with a backward-pointing process, but never so
strongly developed as in the following family.

SUBFAMILIES AND GENERA OF THE FAMILY LINHOMOEIDAE

Subfamily Linhomoeinae.

Genera: ?Litotes Cobb, 1920; Linhomoeus Bastian, 1865 (sg. Eulinhomoe-
us de Man, 1907; sg. Paralinhomoeus de Man, 1907; syn. Anticyclus
Cobb, 1020) ; Rhadinema Cobb, 1920; Monhysteriella Kreis, 1920;
Crystallonema Cobb, 1920; Odontobius Roussel de Vauzéme, 1834;
Linhomoella Cobb, 1920; Metalaimus Kreis, 1928; Metalinhomoeus
de Man, 1907; Prosphaerolaimus Filipjev, 1018 (syn. Anticyathus
Cobb, 1920); Synonema Cobb, 1920; Desmolaimus de Man, 1880;
Terschellingia de Man, 1888; Aegialoalaimus de Man, 1907; Eleuther-
olaimus Filipjev, 1922; Oligomonhystera Micoletzky, 1922; Zanema
Cobb, 1920; Chloronemella Allgén, 1929; Halinema Cobb, 1920; Rhi-
nonema Allgén, 1927; Solenolaimus Cobb, 1803 (syn. Aunthraconemna
Zur Strassen, 1904) ; Siphonolaimus de Man, 1893 (syn. Chromagaster
Cobb, 1803) ; Southernia Allgén, 1920; Cyartonema Cobb, 1920; Disco-
nema Filipjev, 1918,

Subfamily Axonolaiminae.

Genera: Margonema Cobb, 1920; Fimbriella Allgén, 1929; Axonolainius
de Man, 188¢; Synodontium Cobb, 1920; Ascolaimmus Ditlevsen, 1919
(syn. Bathylaimus Ditlevsen, 1919, preocc.) ; Apodontium Cobb, 1920;
Odontophora Biitschli, 1874 (syn. Comnolaimus Filipjev, 1918; syn.
Trigonolaimus Ditlevsen, 1919) ; Synonema Cobb, 1920; Araeolaimuts
de Man, 1838; Conolaimella Allgén, 1930; Araeolaimoides de Man,
1803 ; Cotnonema Cobb, 1920; Diplopeltis Cobb, 1905 (syn. Discophora
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Villot, 1876, preocc. ; syn. Dipeltis Cobb, 1891, preocc.) ; Didelta Cobb,
1920; Acmacolaimus Filipjev, 1018; Sphaerocephalum Filipjev, 1018;
Aponchium Cobb, 1920; ?Campylaimus Cobb, 1920; ?Pseudolella Cobb,
1020.
Subfamily Sabatieriinae.
Genera: Sabatieria Rouville, 1903 (syn. Parasabatieria de Man, 1907) ;
Kreisia Allgén, 1920; Alaimonema Cobb, 1920; Pepsonema Cobb,
1920; Mesonchium Cobb, 1920; Dorylaimopsis Ditlevsen, 1919 (syn.
Xinema Cobb, 1920); Filipjeva Ditlevsen, 1920.
KEY TO SUBFAMILIES OF LINHOMOEIDAE
1. (2,3) Amphids roundish, i.e., spiral in one winding. ..Linhomoeinae
2. (1,3) Amphids horseshoe-shaped, oval, or roundish in
general shape, sometimes on a specially differen-
tiated cuticular plate; in several genera both
ends of the horseshoe come so near together as
to touch each other (the amphid can then easily
be mistaken for a spiral one) ............... Axonolaiminae
3. (1,2) Amphids spiral in several windings ............ Sabatieriinae

This family is different in many respects from the Monhysteri-
dae. The cuticle is never so coarsely striated as in many members
of the Monhysteridae; it is always very soft and pliable, mostly with
a very fine striation or plain. The head is rounded and the mouth is
formed as in the Monhysteridae, but the chitinous ring conspicuous
in monhysterids is less prominent or sometimes quite obliterated (fig.
55). The most characteristic features are the spicules, strongly
curved and accompanied by a double backward-pointing gubernacu-
lum (fig. 56). In some genera the spicules are double but with the
same gubernaculum (figs. 57, 58). The division of the group into
subfamilies is based chiefly on the form of the amphids. In the
Linhomoeinae the amphid is roundish, and an oblique incision of its
border reveals its true nature as a spiral of a little more than one
turn. The manner of their origin seems also to be different from
that in the Monhysteridae. In the Axonolaiminae the amphids have
the form of a bent horseshoe, an elongated oval, as a rule, or are
roundish (fig. 59) ; it is probable that this form is to be considered as
more primitive even than the spiral one. In Diplopeliis this horse-
shoe is supported by a special chitinous plate (fig. 60). In the Saba-
tieriinae the amphid is a regular spiral in several turns, very similar
to that of the Comesominae, but the spicules afford a very good dis-
tinguishing character for the two groups.

Herewith we come to the end of the typical free Nematoda.

There are to be noted among them some transitions to the para-
sitic life. The impulse was certainly given by the peculiar semipara-
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sitic feeding habits of many of them, sucking on the body of other
larger animals. Thus some Phanoderma-like nematodes were found
by Ditlevsen (1927) partly buried in the body of Polychaeta. The
writer (Filipjev, 1927) found a Phanodermopsis with the muscu-
lature of the esophagus and nearly all other organs degenerated and
apparently not functional except for the genitalia, which also gives
a hint of their parasitic nature. Solenolaimus and Siphonolaimus
have a very dark reddish intestine which is explained by Zur Stras-
sen as resulting from their feeding on polychaete worms. The
writer found in Neva Bay Dorylaimus stagnalis with the intestine
colored quite as are the Oligochaeta in the same habitats. The en-
tire group of Mermitidae passes most of its larval life and all the
time of feeding inside insects or some other invertebrates. Odon-
tobius ceti, a linhomoeid, is found, according to Baylis, in the mouth
of whales, although rather in saprozoic than in parasitic conditions.
The soft cuticle of all Linhomoeidae suggests that they may be lib-
erated from a host after the fashion of the Mermitidae. It would
not be surprising if the young or larvae of some parasites, especially
those of marine fishes, would be found very like some free-living
marine genera, thus giving a key to the phylogeny of certain para-
sitic groups.

The same idea was recently expressed by Wiilker (1929) but
probably he was not entirely happy in the material selected for com-
parison (cf. pp. 195-196).

Order ANGUILLULATA

As has been said, most of the saprozoic and terricolous forms
of this order are very different from the foregoing groups in their
physiology. The cuticle is very impermeable and does not allow the
substances of the external medium to penetrate. This explains the
strange fact that many forms of this order can live for hours in such
fluids as corrosive sublimate, formaldehyde or osmic solutions cap-
able of killing other animals in a few seconds. The ordinary vinegar
eel lives even normally in a medium that would be fatal for most
other animals. Possibly it is the same lipoid cover that was investi-
gated by Zavadovsky in the eggs of Ascaris that preserves these
forms.

One of the features of this order is the absence in nearly all
of them of the setae on the head and the whole body, these being re-
placed by papillae; generally the latter are not very prominent aside
from the genital papillae of the male. The amphids have a very
reduced size and their existence was established with certainty only
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within the last few years; externally they are represented by incon-
spicuous slits or even papillae. The caudal glands are absent ; they are
replaced in some, if not in all, forms by paired subcaudal glands open-
ing on the sides of the tail ; they are probably not homologous with the
true caudal glands. In the esophagus there is often a bulb with the
masticatory apparatus inside ; a preneural swelling is present in several
forms (fig. 61) ; in others it is transformed into a true second bulb,
generally called the middle bulb, the posterior or cardiac bulb corre-
sponding to that of the other forms (fig. 63) ; in still others the mus-
culature is much reduced in the posterior bulb, only the glandular
cells being preserved, the only muscular bulb being the anterior one
(fig. 67). In Aphelenchus and some other genera the cells of the
posterior glandular part of the esophagus are not separated from the
intestine by any constriction, so that it appears as though the neural
ring is situated around the anterior part of the intestine. In the
male genitalia there is often a prominent bursa (figs. 62, 63). The
whole organization bears traces of reduction and definitiveness; the
musculature is mostly meromyarian: a sacrifice to the accelerated
development characteristic of and indispensable to these saprozoic
forms. There seems to be no group in the families previously dis-
cussed to which the organization of this order could be closely com-
pared with good reason.
KEY TO FAMILIES OF ANGUILLULATA

1. (4) Esophagus with or without a bulb. Free-living or
parasites of plants and insects.

2. (3) Esophagus with the cardiac bulb ............... Anguillulidae
3. (2) Esophagus with the middle bulb present or re-
duced ... e Tylenchidae

4 (1) Esophagus without bulb, of uniform musculature
throughout its length. Parasites of vertebrates.
5. (6) Syngonic; digenetic with a free-living rhabditoid
ZENEration w.uueueeieeeeennaeeannnnn Anguillulidae (partim)
6. (5) Amphigonic; with direct development, rhabditoid
larvae never reaching free-living maturity. ....Strongylidae

SUBFAMILIES AND GENERA OF THE FAMILY ANGUILLULIDAE
Subfamily Anguillulinae.

Genera: Rhabditis Dujardin, 1845 (sg. Rhabditella Cobb, 1029) ; Rhabdi-
toides Goodey, 1929; Asymmetricus Kreis, 1030 (syn. Pseudorhabditis
Kreis, 1020, preocc.); Diploscapter Cobb, 1913; Hyalaimus Cobb,
1020.

Subfamily Steinerneminae.

Genera: Neoaplectana Steiner, 1920; Steinernema Travassos, 1927¢ (syn.
Steineria Travassos, 1027a, preocc.) ; Hemicycliophora de Man, 1921;
Cheilobus Cobb, 1924; Anguillule C. F. Mueller, 1783 (syn. Turba-
trix Peters, 1927); Macrolaimus Maupas, 1900; Myolaimus Cobb,
1020; Himatidiophila Rahm, 1924.
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Subfamily Cephalobinae.

Genera: Cephalobus Bastian, 1865 (syn. Plectonchus Fuchs, 1030; sg.
Neocephalobus Steiner, 1929) ; Aloinema A. Schneider, 1859; Rhab-
ditophanes Fuchs, 1930; Panagrolaimus Fuchs, 1930; Poikilolaimus
Fuchs, 1930; Diastolaimus Rahm, 1930; Acrobeloides Cobb, 1924;
Acrobeles Linstow, 1877; Plectonchus Fuchs, 1930; Chambersiella
Cobb, 1920; Panagrolaimus Fuchs, 1930; Teratocephalus de Man,
1876 (syn. 2Mitrephoros Linstow, 1877) ; # Choronema Cobb, 1920.

Subfamily Cephalobiinae.

Genus: Cephalobium Cobb, 1920. The objections of Peters to the use of
the old name, well established and universally used since Bastian, are
at least questionable. Even if they should prove to be valid, an ex-
ception to the rules of priority should be made for this case.

Subfamily Bunoneminae.

Genera: Bunonema Jagerskiold, 1905; Craspedonema Richters, 1908; Rho-

dolaimus Fuchs, 1930.
Subfamily Rhabdiasinae.

Genera: Rhabdias Stiles and Hassall, 1005 (syn. Rhabdonema Leuckart,
1879, preocc.) ; Strongyloides Grassi, 1879 (syn. Pseudorhabditis Per-
roncito, 1880; syn. Stercoralis Tanaka, 1910).

KEY TO SUBFAMILIES OF ANGUILLULIDAE
1. (9) Free-living or saprozoic forms; monogenetic. The
cardiac bulb developed, with masticatory plates.
(5) No special differentiation of the cuticle (aside from
lateral wings and the male bursa in some forms).
3. (4) The large part of the wall of the mouth capsule
consisting of only one ring of chitinous plates.
Anguillulinae
4. (3) The wall of the mouth capsule consisting of several
rings of plates with a thinner cuticle between

8

HWNEW 560066060000660060 0600600866680 000600 000 Cephalobinae
5. (2) Cuticle with peculiar differentiations, such asasym-
metrical knobs, wings, or similar things ...... Bunoneminae

(9) Parasites of insects.
7. (8) Parasites of the body cavity of insects. Body en-

larged with a spacious body cavity ......... Steinerneminae
8. (7) DParasites of the intestine. Body filiform without a
large body cavity «..ococvviviiniiinninnnnn, Cephalobiniinae

g. (6) Digenetic: the free-living generation very like,

sometimes indistinguishable from, the Anguillu-

linae; the parasite generation consisting of

syngonic females only, with a uniform muscular
EEOTIEETS  ooaocoo006000600906060000060600609 Rhabdiasinae
In this family are united all the forms showing a simple esopha-
gus as in most other nematodes, i.e., without a division into anterior
muscular and posterior glandular portion as in the following family.
The free-living saprozoic forms have a very characteristic cardiac
bulb with masticatory plates inside, which is always the chief, or at
least an important, part of the muscular esophageal pump. The pre-
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neural esophageal swelling is present in most forms, less conspicu-
ous, and sometimes undeveloped, in Anguillulinae, always very
prominent in Cephalobinae. The Anguillulinae are the most simple
forms, generally with an elongated, unarmed, well-developed buccal
capsule (fig. 61) ; it is probable that some forms with a narrow buc-
cal capsule acquired this secondarily. It is very probable that most
earthworm parasites should be annexed to the Anguillulinae?

Besides the distinction mentioned in the structure of the esoph-
agus, there is another in the structure of the mouth capsule. In the
Anguillulinae its walls are for the most part built up of three parallel
uninterrupted plates. In the Cephalobinae there are several such
plates with a thinner cuticle between them. It is probable that the
chief plate of the Anguillulinae is homologous with only one plate of
the Cephalobinae; thus the mouth capsules of the two are not
homologous to each other.

The peculiar genus Cephalobium Cobb, parasites of the intestine
of Gryllidae, could be compared, from the tooth of the mouth cap-
sule and the preneural dilatation of the esophagus, with the Diplo-
gasterinae, but the muscular posterior part of the esophagus makes
this inclusion impossible. Therefore, the right place should be found
among the Anguillulidae. The several peculiarities of structure
make impossible the direct inclusion of it in the Cephalobinae, to
which it can be compared, and it requires a separate subfamily. I
do not find the position among the oxyurids proposed by Artigas
(1929) satisfactory. The body cavity parasites, Steinerneminae, are
better placed here than in the Oxyurids as proposed by Steiner.

The little group of the Bunoneminae is very closely related to
the Anguillulinae. They are all moss-inhabiting species with two
rows of remarkable, asymmetrical, cuticular knobs on one side of the
body which thus becomes physiologically a ventral side, or other dif-
ferentiations of the cuticle, often of very strange appearance, and
with cephalic outgrowths (fig. 66).

Here should be placed the digenetic Rhabdiasinae, parasites of
vertebrates. Baylis and Daubney gave them a place in the same sub-
" 5 The nematodes of earthworms are too little known to be included in the
list directly. According to Pierantoni, they constitute a separate family, the
Drilonemidae Baylis and Daubney, 1926 (syn. Cephalonemidae Pierantoni).
The genera reported are: Drilonema Pierantoni, 1016; Mesonema Pierantoni,
1016; Opistonema Pierantoni, 1916; Pierantonia Baylis and Daubney, 1926
(syn. Cephalonema Pierantoni, 1916, preocc.); Pharyngonema Pierantoni,
1923; Dicelis Dujardin, 1845 (cf. Wiilker, 1926); Synoeconema Magalhies,
1905 (syn. Dionyx Perrier, 1881, preocc.). There must be added as a doubt-
ful genus Lumbricicola Friedlinder, 1895 (probably young Rhabditis larvae).
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family as the free-living genera, because of the close resemblance of
their free-living bisexual generation to the free-living forms. Sys-
tematically, however, this seems to be untenable, because the syn-
gonic parasitic generation is widely different, although there are
traces of the anterior bulb in some species in this stage also (fig. 69).
The free-living generation has the typical rhabditoid esophagus
as in other free-living forms; the parasitic generation has a simpler
esophagus without swellings or bulbs, muscular throughout its
length. In some species there are traces of the anterior bulb in this
stage also (fig. 69). Some species can entirely omit a free-living
generation and thereby lose all hints as to their true systematic posi-
tion.
SUBFAMILIES AND GENERA OF THE FAMILY TYLENCHIDAE

Subfamily Diplogasterinae.

Genera: Aulolaimus de Man, 1880 (syn. Myctolaimus Cobb, 1920; syn.
Cylindrogaster Goodey, 1027) ; Rhabditidoides Rahm, 1030; Rhabdi-
tolaimus Fuchs, 1015; Neodiplogaster Cobb, 1924 (syn. Tylenchodon
Fuchs, 1930); Diplogasteroides de Man, 1012; Lycolaimus Rahm,
1930; Loxolaimus Rahm, 1030; Diploscapteroides Rahm, 1930; But-
lerius Goodey, 1930; Demaniella Steiner, 1914; Acrostichus Rahm,
1930; Diplogaster M. Schultze, 1850; Peronilaimus Rahm, 1930;
Mownonchoides Rahm, 1930; Odontopharynx de Man, 1912; ?Ungella
Cobb, 1928; #Scolecophilus Baylis and Daubney, 1922.

Subfamily Tylopharynginae.
Genus: Tylopharynx de Man, 1876.
Subfamily Tylenchinae.

Genera: Aphelenchoides Fischer, 1804 (syn. Chitinaphelenchus Micoletzky,
1922; syn. Pathoaphelenchus Cobb, 1927; sg. Schistonchus Cobb, 1927;
sg. Parasitaphelenchus Fuchs, 1930); Paraphelenchus Micoletzky,
1922; Tylenchulus Cobb, 1913; Nemonchus Cobb, 1913; Heterodera
Mueller, 1883 (syn. Meloidogyne Goledi, 1889 ; syn. Heterobolbus Rail-
let, 1806; syn. Caconema Cobb, 1804); Aphelenchus Bastian, 1865
(syn. Isonchus Cobb, 1913) ; Rotylenchus n. g. (type T. robustus de
Man, 1880); Pratylenchus n. g. (type T. pratensis de Man, 1880) ;
Chitinotylenchus Micoletzky, 1922; Tylenchorhynchus Cobb, 1913;
Tylenchus Bastian, 1865; Psilenchus de Man, 1922; Diiylenchus n. g.
(type A. dipsaci Kithn, 1859) ; Anguillulina Gervais et van Beneden,
1850 ; Neotylenchus Steiner, 1031; Totonchium Cobb, 1020; Hexatylus
Goodey, 1926; ?Macroposthonia de Man, 18%0; Hemicycliophora de
Man, 1922; Eutylenchus Cobb, 1013; Ecphyadophora de Man, 1922c;
?Myenchus Schuberg and Schroeder, 1904.

Subfamily Sphaerulariinae.

Genera: Aphelenchulus Cobb, 1920; Tylenchinema Goodey, 1930; Allan-
tonema Leuckart, 1834; Howardula Cobb, 1021; Parasitylenchus Mi-
coletzky, 1922; Bradynema Zur Strassen, 1892; Atractonema Leuck-
art, 1887 (syn. Asconema Leuckart, 1886, preocc.) ; Sphaerularia Du-
four, 1837.
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Subfamily Hoplolaiminae.

Genera: Paratylenchus Micoletzky, 1922; Atylenchus Cobb, 1913; Procri-
conema Nicoletzky, 1925; Hoplolaimus Daday, 1905; Criconema Hof-
manner and Menzel, 1914; fota Cobb, 1913 (syn. Ogma Southern,
1014).

KEY TO SUBFAMILIES OF TYLENCHIDAE
1. (4) Mouth capsule prominent, wide or narrow, with or
without teeth, always spearless.

(3) No special knoblike appendages of the mouth cap-
sule. The form of the mouth capsule variable.

S

Diplogasterinae
3. (2) The narrow mouth capsule has two knoblike hol-
low appendages ...........ciiiiiiinannn.n Tylopharynginae

4. (1) Mouth capsule very narrow, spear-bearing, in some

genera obsolete together with the spear.

(8) Spear with or without basal knobs, not very large

and strong; lost in soine genera.

6. (7) Free-living and plant parasitic. Body of typical
nematodelike appearance in free-living forms,
swollen in the females of some plant-parasitic
species, but without large swollen cells inside.

(3}

Tylenchinae
(6) Insect parasites. Body of typical appearance in
young stages, swollen in mature parasitic fe-
males, in some genera losing the nematodelike

~r

body form; with swollen cells inside ....... Sphaerulariinae
8. (5) Spear strong and huge, always cephalated. Cuticle
with peculiar annulation .................... Hoplolaiminae

The prominent feature of this family is the structure of the esoph-
agus, muscular in the anterior part with a well-differentiated middle
bulbus, and glandular in the posterior part. In most of the members
of the Tylenchinae, as well as in the Diplogasterinae, the posterior
portion of the esophagus is joined together and the boundary be-
tween it and the intestine is easily seen. In other Tylenchinae, e.g.,
Aphelenchus, the esophagus is subject to further evolution, the
esophageal glands come out of direct connection with the body of
the esophagus, the tubular portion becomes narrow, and its connec-
tion with the intestine cannot be easily observed; sometimes that
part of the esophageal tube becomes short and the beginning of the
intestine is quite near to the nerve-ring. In another direction there
is a reduction of the anterior muscular part of the esophagus.
Throughout there is a reduction in the functions of the esophagus.
In most of the species of genera which contain plant-parasitic species,
the only remaining muscular part is the middle bulb. A further re-
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duction is to be seen in males of many other plant- or animal-parasitic
or semiparasitic species in which the adult male does not feed; there-
fore this reduction is especially confined to males. The peak of the
reduction comes in the Sphaerulariinae, parasites of the body cavity
of insects. In that group the esophagus and the intestine do not func-
tion and the feeding is done through the skin. In some genera the
esophagus is still retained, but is always rudimentary and functionless;
in others, as in Allantonema and Bradynema, it is lost completely.

In the simpler genera of the Diplogasterinae there is an unarmed
mouth capsule very similar to that of Rhabditis; in other genera it is
armed with a tooth or teeth (fig. 64) different in different genera.
The old genus Diplogaster, which, until now, united nearly all the
species of the subfamily, must be resolved into several independent
genera very distinctly characterized. Some types were given during
the last few years by Rahm and Goodey, but the analysis seems to be
not yet complete. The earthworm parasite, Ungella, apparently
should be placed here; the hooklike onchia could be considered as
homologous to the teeth of Diplogaster, and the preneural esophageal
swelling is well developed, but there does not seem to be a sharp di-
vision between the two parts of the esophagus as in typical members
of the Diplogasterinae.

Tylopharynx, the only genus of the next subfamily, was described
by de Man as having three separate rods, united in Tylenchinae into
a triple spear, a tylenchoid parallel to the tylencholaimoid Diph-
therophora. The recent description given by Goodey (1929) gives
a totally different interpretation of the structure of its mouth parts.
There are not three, but only two knobs, hollow inside, chitinous
ampullae of the esophageal glands. The position of the genus there-
fore becomes isolated.

The Tylenchinae are characterized by a triple spear very like that
of Tylencholaimus but mostly with a strongly marked triple enlarged
base (fig. 67).

Here must be located the previously mentioned body cavity para-
sites of the insects, the Sphaerulariinae. The more primitive forms
like Aphelenchulus, Howardula, and others retain a well-developed
spear; Allantonema has lost it, together with the esophagus. Al-
though the different genera present some peculiarities in structure
and in grade of parasitic reduction, they all have a very peculiar and
similar life cycle. The larvae are liberated into the body cavity of
the host, they grow inside the host, then leave its body through the
anal or genital opening, and after a molt reach maturity outside the
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body of the host, in the soil, the burrows of wood-eating beetles, etc.
The males reach full maturity, but the females have the ovary unde-
veloped and without direct connection with the uterus; the vulva
is open. Then copulation takes place, the males die, and the fer-
tilized female goes through the skin of a new host into the body,
where it grows to the mature parasitic stage.

The Hoplolaiminae should be treated as a separate subfamily
(fig. 68). The cuticle has peculiar rings, sometimes subdivided to
give a scalelike appearance. There is a peculiar huge spear with
proximal knobs. It is a highly specialized terrestrial group.

Family STRONGYLIDAE

The Strongylidae must be placed as a third family of this order.
This large parasitic group was considered as a family long ago; now
it is usually recognized as an order. The first-stage larvae are very
distinctly similar to some free-living forms of the genus Rhabditis.
The two dilatations of the esophagus, the posterior one with a mas-
ticatory apparatus, and the cylindroid mouth capsule are very similar
to Rhabditis. The free life of strongylid larvae, and their molts
with the ensheathed migratory third stage, correspond strictly to that
described by Maupas in Rhabditis. Even in the adult stage, the
characteristic bursa in typical cases, with its 20 rays, is comparable
to that of some species of Rhabditis (cf. figs. 62, 63, and 70).

A systematic conclusion from these very real similarities could
only be similar to that arrived at in analogous circumstances by the
carcinologists in placing the aberrant Rhizocephala in the order Cir-
ripedia, and, similarly, the parasitic copepods with the free-living
forms in the Copepoda.

Order OXYURATA

The Oxyurata with their tripartite esophagus and masticatory
cardiac bulb could be compared with the free-living Anguillulata. It
is even difficult to find clear diagnostic characters to separate these
two orders. Steiner (1923) described a parasite from a sawfly larva
and because of its general similarity he referred it to the oxyurid
genus Aplectana with all its other species intestinal parasites of Am-
phibia and Reptilia. (Now it is referred to a separate genus, Steiner-
nema.) The writer found a very closely related species, probably
congeneric with Steiner’s, in a cutworm, fortunately accompanied by
their larvae which proved to be typically rhabditoid; the influence of
parasitism can also give very similar results in both orders, which is
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an indirect evidence of their affinity. The chief difference seems to
be their biology: the Oxyurata are parasites from the first stage to the
last—no free-living larvae seem to exist among them; there is no clear
metamorphosis in this group. A larva just hatched is always readily
recognized as a young oxyurid, generally very similar to the adult
stage except for its size and genital organs. It could be said that the
Oxyurata are modified by parasitism from the beginning to the end
of their lives, contrary to which the parasitic Anguillulata always con-
serve some free-living stage and their larvae are similar to the free-
living forms of the order.

Another distinction could be found in the physiology of both
orders. As was said, the general character of the free-living Anguil-
lulata is their impermeable thick cuticle; it is fully conserved and
even strengthened in the not numerous intestinal parasites belonging
to the order, such as Cephalobium. The musculature is strong and
the movement quick and alert, the body cavity is generally filled up
by different cells and conserved only as fine clefts between them.
Quite otherwise is the general constitution of the Oxyurata. The
cuticle is fine, impermeable enough for organic bodies, but not for
water, which easily passes through it. The body cavity is well devel-
oped and filled with a fluid content. The body is swollen and its
walls are stretched from the inside by the turgor thus arising; it can
be easily proved by damaging the body walls, the body cavity fluid,
together with the inner organs, being then ejected with force. The
semipermeability of the cuticle can easily be demonstrated by plac-
ing these nematodes in solutions of different osmotic strengths. The
solutions with higher osmotic pressure will produce a general
squeezing of the body and finally even the separation of the cuticle
and hypodermis, and the further squeezing of the body inside the
cuticle, the general picture being then very like that of plasmo-
lyzed plant cells. The solutions with higher osmotic pressure will
produce a general swelling and tension of the body and sometimes
even its bursting. The musculature of most of the Oxyurata is
meromyarian and platymyarian, therefore very weak, and the move-
ments are slow and clumsy.

This order seems to be very natural. The writer does not under-
stand very well why it was separated in several independent families
by Baylis and Daubney (1926), but probably it was on purely taxo-
nomic grounds; the elimination of several genera into the Rhabdi-
asata (i.e., Anguillulata in our classification) by Travassos (1930)
seems also to be inadequate. The more common way of uniting
them into one order, as was originally proposed by Railliet and
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Henry (1915), then followed by Skrjabin (1923), Yorke and Maple-
stone (1926), and others, seems to be much happier.

The vertebrate parasites in general have been soundly placed in
the system of classification, but the same hardly could be said about
the parasites of arthropods monographed in recent years in Brazil
(Travassos, 1920; Artigas, 1930). In these papers the Brazilian
authors tried to build up a system quite independent from the exist-
ing system of parasites of vertebrates. But the parasites of inver-
tebrates cannot be considered as different from other Oxyurata as a
whole. The one-spiculed genera of oxyurids of arthropods are so
similar to the one-spiculed genera of oxyurids of vertebrates that
they can not be separated and must be referred to the same system-
atic group. Travassos (1930) himself in a later paper came to the
same general conclusions in trying to build a system embracing both
biological groups. Several hints from his work are used in the sketch
of the system below.

In the review below there is given the systematic distribution of
oxyuroid genera parasitic in invertebrates only. ¥or the parasites
of vertebrates Yorke and Maplestone (1926) and Baylis and Daub-
ney (1926) should be consulted.

KEY TO FAMILIES OF OXYURATA PARASITIC IN INVERTEBRATES

1. (6) Spicules two (obsolete in some Kathlaniidae).
2. (3) Male without a preanal sucker .................... Atractidae
3. (2) Male with preanal sucker or pseudosucker devel-

oped as a differentiation of precloacal muscula-

ture.
4. (5) Polymyarian. Lips poorly developed ............ Heterakidae
5. (4) Meromyarian. Lips strongly developed, well sepa-

rated ... Kathlaniidae
6. (1) Spicule single ...... ... ... .. Oxyuridae

SUBFAMILIES AND GENERA OF THE FAMILY ATRACTIDAE
Subfamily Cosmocercinae (including Oxysomatiinae).
Subfamily Atractinae.
Subfamily Carnoyinae, subfam. nov.
Genera: Rondonema Artigas, 1026; Carnoya Gilson, 1808; Pararhabditis
Baylis and Daubney, 1926 (= Pseudorhabditis Sziits, 1912).
Subfamily Rhigoneminae Artigas.
Genera: Dudekemia Artigas, 1930; Rhigonema Cobb, 1808; Ichthyocepha-
lus Artigas, 1020.

KEY TO SUBFAMILIES OF ATRACTIDAE

1. (6) Esophagus with its parts of very different diam-
eters.
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2. (5) Esophagus long, with the middle part of uniform
or nearly uniform diameter.

3. (4) Female genitalia double ............cvvviua... Cosmocercinae
4. (3) Female genitalia single, extending anteriorly ....... Atractinae
5. (2) Esophagus short, with the middle part forming an

clongated ovaloid bulbus. Females with spines ..Carnoyinae
6. (1) Esophagus with its three parts of nearly uniform
diameter, thick and short .................. Rhigoneminae

The subfamily Cosmocercinae (=Cosmocercidae Travassos,
1930) is here understood in the same way as was the corresponding
family by Travassos, separating it thus from the one-spiculed forms.
The Atractinae (= Atractidae Travassos) are separated from the
Cosmocercinae because of the single female genitalia, but the males
are so similar in both groups, and the separating character so sec-
ondary in most other families of Nematoda, that I have no doubt
that both groups should be classified more closely than is done by
most authors. Two groups from invertebrates must be added to
them, (1) the Carnoyinae, highly specialized forms from Myriapoda
and Oligochaeta, with a peculiar development of the esophagus and
with sexual dimorphism, the females with spines in the anterior part
of the body, and (2) the Rhigoneminae which have a short thick
esophagus with all its three parts of nearly the same diameter.

SUBFAMILIES AND GENERA OF THE FAMILY HETERAKIDAE
Subfamily Subulurinae.
Subfamily Heterakinae.

KEY TO SUBFAMILIES OF HETERAKIDAE
1. (2) In males the precloacal sucker or pseudosucker

without a chitinous rim ....................... Subulurinae
2. (1) In males the precloacal sucker well defined with a
chitinous fim ........ ... i iiiiie i, Heterakinae

The outlines of the family and both subfamilies are accepted as
by Baylis and Daubney (1926). Both subfamilies are united by
some transitions. The suckers of the second subfamily are undoubt-
edly a development of the pseudosuckers of the first one. Travassos
(1930) proposed to separate the Spinicaudinae, a proposal which un-
doubtedly has some grounds. The genera included here are poly-
myarian and have feebly developed lips, a character which separates
them from the following family.

SUBFAMILIES AND GENERA OF THE FAMILY KATHLANIIDAE
Subfamily Kathlaniinae.
Genera: Oniscicola Schwenck, 1927; Cruznema Artigas, 1926.
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Subfamily Cissophyllinae.
Subfamily Cruziinae.
Subfamily Ransomneminae Travassos.
Genera: Ransomnema Artigas, 1020; Heth Cobb, 1898 (syn. Streptogaster
Cobb, 1808) ; Clemenicia Artigas, 1930.
Subfamily Lepidoneminae Travassos.
Genera: Lepidonema Cobb, 1898; Hystrignathus Leidy, 1850 (syn. Xyo
Cobb, 1898) ; Pulchrocephale Travassos, 1925.

KEY TO SUBFAMILIES OF KATHLANIIDAE

1. (8) Spicules present.

2. (7) Esophagus long, typically developed.

3. (6) Intestinal caecum absent.

4. (5) Lips without teeth and lamellae ................ Kathlaniinae
5. (4) Lips armed with powerful teeth and lamellae ...Cissophyllinae
6. (3) Intestinal caccun present .........e.eeveveeeanenon Cruziinae
7. (2) Esophagus with swollen medial part ........ Ransomneminae
8.

(1) Spicules absent, some chitinous parts (?gubernacu-
lum) present but not evaginable; copulation by
apposition of genital openings ............. Lepidoneminae

The Kathlaniidae include all genera with a sucker in the male
and with meromyarian musculature, our definition thus coming very
near to that of Baylis and Daubney (1926), and including the Cruzi-
idae separated by Travassos. The chief ground for separation of
the last is the presence of the intestinal caecum in Cruzia, but it is
safer to take the taxonomic characters from the more constant
mouth parts and male genitalia than from the parts of intestine
which are variable in very closely related groups. The Cissophyl-
linae as separated by Yorke and Maplestone (1926) are based on
their specialized mouth parts. Three groups from the invertebrates
can be included here. Oniscicola and Cruznema, with a typical de-
velopment of the esophagus, can be included directly in the Kath-
laniinae. The Ransomneminae should be separated because of the
peculiar development of the esophagus which is swollen in its medial
part. The Lepidoneminae which have lost the spicules are very
peculiar, but also can be classed here because of the preanal sucker
which is developed or at least rudimentary.

SUBFAMILIES AND GENERA OF THE FAMILY OXYURIDAE
Subfamily Oxyurinae.

Genera: Thelastoma Leidy, 1854 (sg. Thelastomellun Cobb, 1929; syn.
Bulhdesia Schwenck, 1926) ; Leidynema Schwenck, 1920; Severianoia
Schwenck, 1926; Cephalobellus Cobb, 1920 (syn. Blatticola Schwenck,
1926) ; Binema Travassos, 1925; Protreilus Cobb, 1020; Pseudonymus
Diesing, 1857 (syn. Ptychocephalus Diesing, 1861; syn. Helicothrix
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Galeb, 1878) ; Aorurus Leidy, 1854 (syn. Streptostoma Leidy, 1854;
syn. Blattophila Cobb, 1920).
Subfamily Syphaciinae.
Genus: Angra Travassos, 1029.

KEY TO SUBFAMILIES OF THE OXYURIDAE
1. (2) Males without a gubernaculum .................... Oxyurinae
2. (1) Males with a gubernaculum ..................... Syphaciinae

Here are united most of the known one-spiculed forms of the
Oxyurata, with numerous genera and species in both Vertebrata and
Invertebrata. The idea of separating them from other Oxyurata be-
longs to Travassos (1930). The further division as proposed by
\Walton (1929) and Travassos (1930) would be difficult to follow
without a more complete consideration of the subject. The old divi-
sion proposed by Raillet and Henry (1916) and followed by Yorke
and Maplestone (1916) should therefore be accepted at this time.

Orders ASCARIDATA, SPIRURATA, FILARIATA,
DIOCTOPHYMATA and TRICHURATA

Parasitism always transforms an animal. The free-living stages
of the Strongylidae saved for us the evidence of their true nature; it
is probable that because of the semisaprozoic life of the Oxyurata
they conserved traces of typical resemblance to the Anguillulata. But
the other parasitic orders do not possess free-living stages and are
more specialized in their parasitic life.* Thus little could be said
about their relationships.

The comparatively small and highly specialized groups of Dioc-
tophymata and Trichurata could be considered as very isolated and
natural. The relations between the other orders seem to be not as
vet worked out. The Spirurata will probably be subject to most
modifications. But the wisest course for the moment would be to
keep all the three separate as Yorke and Maplestone have done.

Wiilker (1929) has recently suggested a direct relation between
the Ascaridata from marine fishes and some free-living groups, thus
assuming an evolution of this order independent from other para-
sitic orders. But it is highly probable that the Ascaridata have had
a different mode of evolution, probably a much longer one and one
bound with some other parasitic groups.

CONCLUSION
In the writer’s opinion the classification of today, especially that
of the lower groups, is in reality the same as it was in the time of

4 An exception are the free-living larvae of Camallanus, but these have
never been studied in detail.
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Linné, i.e., the registration of similarities and dissimilarities, only a
little and superficially colored by the theory of evolution. The simi-
larities alone have a value for the building of a natural system. The
absence of some distinct feature or the presence of one, should not
be a cause of the exclusion of some form from a group when other
characters are similar. No character is important by itself, but only
in its more or less wide occurrence among similar forms. Ifor this
reason I do not hesitate to range a spiral-amphid T7ipyloides among
other pocket-amphid Enoplata, and because of these principles it
seems to me wise to class the Strongylidae within the Anguillulata.

Each systematic arrangement of a group, with very rare ex-
ceptions, passes, it seems, through three stages. The first is that of
chaos, the second is the putting of the closely similar side by side,
and the third is a definite classification upon the basis of real resem-
blances. Stiles and Hassall (1926) are, of course, right in saying
that a natural system of the Nematoda is in the stage of making; it
seems that we are gradually passing through the second stage, and
are rather in it than in the first one.
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62 pp., 129 figs. Sydney.

1005. Cf. Stiles and Hassall, 1905.

1006. Free-living nematodes inhabiting the soil about the roots of cane,
and their relation to root diseases. [n Fungus maladies of the
sugar cane, with notes on associated insects and nematodes.
Bull. 5, Hawaiian Sugar Planters’ Assoc. Exper. Stat., Div.
Path. and Physiol,, 2nd ed., pp. 163-195, figs. 80-92. Honolulu.

1913a. New nematode genera found inhabiting fresh water and non-
brackish soils. Journ. Washington Acad. Sci., vol. 3, no. 16, pp.
432-444, fig. 1, Oct. 4. (Also reprint, with added plate.)

1913b. Draconema; a remarkable genus of marine free-living nematodes.
Ibid,, no. 5, pp. 145-149, 1 fig., Mar. 4.

1913¢c. Notes on Mononchus and Tylenchulus, Ibid., no. 1o, pp. 287-288,

1914a.

1914b.

1915.

1916.

1917a.

figs. 1-2, May 10.

Antarctic marine free-living nematodes of the Shackleton Expe-
dition. Contributions to a science of nematology, I, pp. 1-33,
figs. 1-2, 25 unnumbered figs. Baltimore, Feb.

The North American free-living fresh-water nematodes. Con-
tributions to a science of nematology, 2. Trans. Amer. Micr.
Soc., vol. 33, no. 2, pp. 60-134, pls. 2-8 (figs. 1-25), 1 fig., Apr.

Idem, as separate, pp. 35-90, pls. 2-8 (figs. 1-25), 1 fig.

Selachinema, a new nematode genus with remarkable mandibles.
Contributions to a science of nematology, 4, pp. 113-116, I fig.
MS. dated May 1915.

Notes on new genera and species of nematodes. Journ. Parasitol.,
vol. 2, no. 4, p. 105, June.

Notes on nemas. (1) Segmentation of their organs, illustrated by
three new free-living marine genera, (2) intra-vitam color reac-
tions, (3) the nema population of beach sand, (4) locational
terms for the cytology of descent, and (5) functions of the am-
phids. Contributions to a science of nematology, 5, pp. 117-128,
7 figs., Baltimore, May 8.
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1917b. The mononchs (Mononchus Bastian, 1866). A genus of free-liv-
ing predatory nematodes. Contributions to a science of nema-
tology, 6. Soil Science, Rutgers College, vol. 3, no. 5, pp. 431—
486, 71 figs., May.

1917b. Reprint, pp. 120-184, 71 figs.

1018. Filter-bed nemas: Nematodes of the slow sand filter-beds of
American cities. (Including new genera and species.) With
notes on hermaphroditism and parthenogenesis. Contributions
to a science of nematology, 7, pp. 180-212, figs. 1-9. Baltimore,
Jan. 11.

1g19a. Tetradonema plicans nov. gen. et spec., representing a new family,
Tetradonematidae as now found parasitic in larvae of the
midge-insect Sciara coprophila Lintner. Journ. Parasitol,, vol.
5, no. 4, pp. 176-185, figs. 1-8, June 2s.

1919b. The orders and classes of nemas. Contributions to a science of
nematology, 8, pp. 213-216. Baltimore, July 10.

1920. One hundred new nemas. (Type species of 100 new genera.)
Contributions to a science of nematology, 9, pp. 217-343, figs. 1—
118c. Baltimore, Nov. 1.

1921. Howardula benigna; a nema parasite of the cucumber-beetle. Sci-
ence, new ser., vol. 54, no. 1409, pp. 667-670, figs. 1—4, Dec. 30.

1921. Idem. Contributions to a science of nematology, 10, pp. 1—4, figs.
1-4. (Rev. and completed ed., pp. 345-352, figs. 1-8, 1928.)

1921. Marionella (Eurystoma Marion, 1870) ; an emendation, with notes
on a new birefringent substance, marionellin, found in the intes-
tinal cells. Contributions to a science of nematology, 11. Journ.
Washington Acad. Sci., vol. 11, no. 21, pp. 504-500, Dec. 19.

1922(?)a. Idem. Contributions to a science of nematology, 11, pp. 353
358.

1922b. Greeffiella (Trichoderma Greeff, 1869; not Trichoderma Steph.,
1835). Contributions to a science of nematology, 12. Journ.
Washington Acad. Sci,, vol. 12, no. 13, pp. 299-303, figs. 1-3,
July 10.

1922b. Idem. Reprint. pp. 359362, figs. 1-3.

1922c. A new species of Nygolaimus, an outstanding genus of the Dory-
laimidae. Journ. Washington Acad. Sci., vol. 12, no. 18, pp.
416—421, figs. 1-2, Nov. 4.

1924a. Neodiplogaster tropica n. g. (?), n. sp. Journ. Parasitol, vol. 11,
no. 2, p. 105, fig. D, Dec.

1924b. Amended characterization of the nemic genera Cephalobus and
Acrobeles. Ibid., vol. 11, no. 2, p. 108, Dec.

1924c. Food of rhabdites and their relatives, with descriptions of two
new rhabdites and a new rhabditoid genus. Ibid., vol. 11, no. 2,
pp. 116-117, figs. K-M, Dec.

1924d. The amphids of Caconema (nom. nov.) and of other nemas. Ibid.,
vol. 11, no. 2, pp. 118-120, fig. N, Dec.

1925. A new mermithid infecting another nema. Ibid., vol. 11, pp. 217—
218.

1926. The species of Mermis. A group of very remarkable nemas infect-
ing insects. Ibid., vol. 12, no. 1, pp. 66-72, 1 pl, 1 fig.
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1027a. A new nema, Aphelenchus retusus, with a proposed division of
Aphelenchus into three subgenera. 1bid, vol. 14, no. 1, p. 57,
Sept.

1927b. A larval nema infecting Copepods (Pachycyclops signatus) in
fresh and salt ponds in southeastern Massachusetts. Ibid., vol.
14, no. 1, pp. 43-47, 1 fig., Sept.

1928a. Ungella secta n. gen., n. sp.; a nemic parasite of the Burmese oli-
gochaete (earthworm), Eutyphoeus rarus. Journ. ‘Washington
Acad. Sci,, vol. 18, no. 7, pp. 197-200, figs. 1-4, Apr. 4.

1928a. Idem. Contributions to a science of nematology, 18, pp. 304-397,
figs. 1-4. Baltimore, June 19.

1928b. A new species of the nemic genus Syringolaimus; with a note on
the fossorium of nemas. Journ. Washington Acad. Sci., vol. 18,
no. 9, pp. 249-253, figs. 1-3, May 4.

1028b. Idem. Contributions to a science of nematology, 19, pp. 398—402,
figs. 1-3. Baltimore, June 0.

1920. Observations on the morphology and physiology of nemas; includ-
ing notes on new species. Journ. Washington Acad. Sci,, vol.
19, no. 13, pp. 283-286, figs. 1-7.

Coss, N. A., STEINER, G., and CHRISTIE, J. R.

1923. Agamermis decaudata Cobb, Steiner and Christie; a nema parasite
of grasshoppers and other insects. Journ. Agr. Res., vol. 23,
pp. 021-026.

Corrr, E.

1902. Di un nuovo Nematode parasita in larva di Chironomus. Rend. R.

Ist. Lomb. Sci. Lett. Milano, ser. 2, vol. 35, pp. 105-113.
D Ciruis, M. 1. O.

1917. Cf. 1920.

1920. I Nematodi del lago stagno craterico di Astroni. Ann. Mus. Zool.
R. Univ. Napoli, suppl. 8, pp. 1-35, pl. 12.

De Man, J. G.

1876. Onderzockingen over vrij in de aarde levende Nematoden. Tijd-
schr. Nederl. Dierk. Vereen. vol. 2, pp. 78-196, pls. 3-13, figs.
1-51. The Hague and Rotterdam.

1880. See 1884.

1884. Die frei in der reinen Erde und im siissen Wasser lebenden Nema-
toden der niederlindischen Fauna. Eine systematisch-faunis-
tische Monographie, 206 pp., 34 pls. (145 figs.). Leiden, (See
also ed. 2, abridged, 1919.)

1886. Anatomische Untersuchungen iiber freilebende Nordsee-Nema-
toden. 82 pp., 13 pls. Leipzig.

1888. Sur quelques nématodes libres de la mer du Nord, nouveaux ou peu
connus. Mém. Soc. Zool. France, vol. 1, pts. 1-3, pp. 1-51, pls.
1-4, figs. 1-20a. Paris, June 1.

1880a. Espéces et genres nouveaux de nématodes libres de la mer du
Nord et de la Manche. Ibid,, vol. 2, pt. 1, pp. I-IO.

1880b. Troisi¢tme note sur les nématodes libres de la mer du Nord et de
Ia Manche. Ibid., pp. 182-216, pls. 5-8, figs. 1-12€.
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1800. Quatriéme note sur les nématodes libres de la mer du Nord et de
la Manche. Ibid., vol. 3, pts. 2-3, pp. 160-104, pls. 3~5, figs. 1-I0e.
1803. Cinquiéme note sur les nématodes libres de la mer du Nord et de
la Manche. Ibid., vol. 6, pts. 1-2, pp. 81-125, pls. 5-7, figs. 1-13k.
1903. Pseudomermis zykoffi n. g., n. sp. In Zykov, V. P., Materialy po
faune Volgi i gydrofaune Saratovskoj gubernii [Materials for
the fauna of Volga, and hydrofauna of the government Sara-
tov.]. Bull. Soc. Imp. Nat. Moscou, new ser., vol. 17, pp. 61-64,
pl. 1.
1907. Sur quelques espéces nouvelles ou peu connues de nématodes libres
habitant les cotes de la Zélande. Ibid., vol. 20, no. 1, pp. 3390,
pls. 1-4, figs. 1-17b, Oct. 10.
1912a. Odontopharynx longicaudata n. g., n. sp. Eine neue Form von An-
guilluliden. Zool. Jahrb., Abt. Syst., vol. 33, pt. 6, pp. 637-042,
pl. 18, figs. 1-6. Jena, Nov. 27.
1912b. Helminthologische Beitrige. Zool. Jahrb., vol. 1, suppl. 15, Fest-
schr. 60, Geburtst. J. W. Spengel, pp. 439-464, pls. 22-23, figs.
1~6b. Jena.
1921. Nouvelles recherches sur les Nématodes libres terricoles de la Hol-
lande. Cap. Zool, vol. 1, no. 1, pp. 3-62, pls. 1-I4, figs. 1-37.
The Hague.
1922a. Neue freilebende Nematoden aus der Zuidersee. Tijdschr. Nederl.
Dierk. Vereen,, ser. 2, vol. 18, nos. 24, pp. 124-134. Leiden,
Apr.
1922b. Vrij levende nematoden. Flora en Fauna der Zuiderzee, pp. 214~
261, figs. 1—49.
1922c. Ueber einige marine Nematoden von der Kiiste von Walcheren,
neu fiir die Wissenschaft und fiir unsere Fauna, unter welchen
der sehr merkwiirdige Catalaimus maxweberi n. sp. Bijdr.
Dierk., vol. 22 (Fest.-num. Max Weber), pp. 117-124, pls. 5-6,
figs. 1-30. Leiden.
DE RouviLLg, E.
1903. See 1905.
1905. Revision des nématodes libres, marins, de la région de Cette.
Assoc. Franc. Avanc. Sci,, C. R. 33rd sess., Grenoble, 1904, pp.
788-797. Paris.
Diesing, K. M.
1857. Sechszehn Arten von Nematoideen. Denkschr. K. Akad. Wiss.,
Math. Nat. Kl,, vol. 13, Abt. 1, pp. 6-26, pls. 1-4. Vienna.
1861. Revision der Nematoden. Sitzungsb. Akad. Wiss. Wien.,, Math.
Nat. Kl., vol. 42, no. 28, pp. 595-736.
DITLEVSEN, HJALMAR.
1919. Marine free-living nematodes from Danish waters. Vid. Medd.
Dansk Naturh. For. Kgbenhavn, vol. 70, Aart, 7, Aarg. 10, pp.
147-214, pls. 1-16, with explanatory text; corrections, p. 299.
1922. Nematological notes. Vid. Medd. Dansk Naturh. For. Kgbenhavn,
vol. 74, Aart. 8, Aarg. 3, pt. 2, pp. 5707, pl. 2, figs. 1-8. (MS.
dated Aug. 26, 1921.)
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1926. Free-living nematodes. Iz The Danish Ingolf-Expedition (1895-
06), vol. 4, pt. 6, 41 pp., bibl, pls. 1-15, with explanatory text,
1 table (2 pp.). Copenhagen, Aug. 6.

Duroukr, L.

1837. Recherches sur quelques entozoaires et larves parasites des insectes
orthoptéres et hyménoptéres. Ann. Sci. Nat. Paris, Zool, ser.
2, vol. 7, pp. 520, pl. 1 B, figs. 1-16. Jan.

DujarniN, F.

1842. Mémoire sur la structure anatomique des Gordius et d'un autre
helminthe, le Mermis, quon a confondu avec eux. Ann. Sei.
Nat. Paris, Zool,, ser. 2, vol. 18, pp. 120-151, pl. 6.

1845. Histoire naturelle des helminthes ou vers intestinaux. xvi+654+
15 pp., 12 pls. Paris.

Enrengerg, C. G.

1836. Die Akalephen des Rothen Meeres und der Organismus der Medu-
sen der Ostsee, erlautert und auf Systematik angewendet. 82
pp., 8 pls.  Berlin,

1837. Die Akalephen des Rothen Meeres und der Organismus der Medu-
sen der Ostsee. Abh, K. Akad. Wiss. Berlin (1835), Phys. Abh.,
pp. 181-260, 8 pls.

Firieyev, 1.

1912. K voprosu o stroenii nervnoi sistemy u svobodnozhivuschchikh
nematod. Predvaritelnoe soobshchenie. [On the structure of
the nervous system in free-living nematodes. Preliminary com-
munication.] (Russian text.) Trav. Soc. Imp. Nat. St. Péters-
bourg, C. R, vol. 43, livr. 1, no. 4, pp. 205-215, figs. 1-8; German
résumé, pp. 220-222, Apr.

1016. Les nématodes libres contenues dans les collections du Musée Zoo-
logique de I'Académie Impériale des Sciences de Petrograd.
Ann. Mus. Zool. Acad. Sci. Petrograd, vol. 21, pp. 50-116, pls.
4-5. (Russian a and English text.)

1917. Novaia svobodnaia Nematoda iz Kaspiiskago moria Chromadorissa
gen. nov. (Chromadoridae, Chromadorini). Un nématode libre
nouveau de la mer Caspienne, Chromadorissa gen. nov. (Chro-
madoridae, Chromadorini). Rev. Zool. Russe, vol. 2, livr. 1-2,
pp. 24-20, figs. A-G; French résumé, pp. 20-30. Moscow, Feb.
28.

1018. gvobodnolhwushchua morskiia nematody okrestnostei Sevasto-
polla Vypusk I. [Free-living marine nematodes in the vicin-
ity of Sevastopol. Part 1.] Trudy Osob. Zool. Lab. Sevastopol.
Biol. Stantsii Ross. Akad. Nauk, ser. 2, no. 4, pp. 1-352, 11
double pls. (figs. 1a-81). Petrograd.

1021. Idem, Vypusk II [Part II]. 1Ibid., pp. 353-614.

1922. Novye dannye o svobodnykh nematodakh Chernogo Moria. (En-
core sur les nématodes libres de la mer Noire). Trudy Stavr.
Sel’sko-khoziaistv, Inst, vol. 1, Zool, no. 16, pp. 83-184, double
pls. 1—4 (figs. 1-36b), figs. A-C. Apr. 15. (Russian and French
text.)
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1924. Ueber die Zellmosaik in der Epidermis von Paroncholaimus zer-
novi m. Zool. Anz., vol. 61, nos. 11-12, pp. 268-277, figs. 1-3.
Leipzig, Dec. 28.

1026. Freilebende marine Nematoden aus der Umgebung von Sebastopol.
(Travaux du Laboratoire Zoologique et de la Station Biologique
de Sébastopol prés I'Academie des Sciences de Russie. Ser. 2,
no. 4, 1918.) Der systematische Teil. Auszug aus dem Rus-
sischen, {ibersetzt von Dr. Hans A. Kreis, Basel. Arch. Naturg.,
Jahrg. 91 (1925), Abt. A, no. 4, pp. 94-180. Berlin, May.

1926. Ci. Kreis, 1926.

1927. Les nématodes libres des mers septentrionales appartenant a la
famille des Enoplidae. Ibid., no. 6, pp. 1-216, pls. 1-7 (figs. 1a—
74b), figs. A1-29.

1929. Les nématodes libres de la Neva et de l'extrémité orientale du
Golfe de Finlande. Arch. Hydrobiol. Planktonkunde. Stutt-
gart.

FiscHER, M.

1804. Uber eine Clematis-Krankheit. Ber. Physiol. Lab. Landwirthsch.

Inst. Univ. Halle, vol. 3, pt. 11, pp. I-II, 1 pl.
FRIEDLANDER, B.

1895. Ueber die Regeneration herausgeschnittener Theile des Central-
nervensystems von Regenwiirmern. Zeit. Wiss. Zool., vol. 60, pt.
2, pp. 249283, pls. 13-14, figs. 1-26. Leipzig, Oct. 22.

Fucss, G.

1015. Die Naturgeschichte der Nematoden und einiger anderer Para-
siten; I. des Ips typographus L.; 2. des Hylobius abietis L. Zool.
Jahrb., Abt. Syst., vol. 38, pts. 3—4, pp. 100-222, pls. 17-21, figs.
A-B. Jena.

1020. Die Parasiten einiger Riissel- und Borkenkéfer. Zeit. Parasiten-
kunde, vol. 2, pt. 2, pp. 248285, figs. 1-36. Berlin.

1930. Netie an Borken- und Riisselkifer gebundene Nematoden, halb-
parasitische und Wohnungseinmieter. Zool. Jahrb., Abt. Syst.,
vol. 59, pts. 3—4, pp. 5060-646, figs. 1-177. Jena.

GaLEB, O,

1878. Recherches sur les entozoaires des insectes. Organisation et dé-
veloppement des Oxyuridés. Arch. Zool. Expér. Gén., vol. 7,
pp. 283-300, pls. 17-26. Paris.

Gervats, P., and van BENEDEN, P. J.
1859. Zoologie médicale (etc.), vol. 1, xii+ 504 pp., figs. 1-97. Paris.
GiLsoN, G.

1898. Note sur un nématode nouveau des Iles Fiji: Carnoya vitiensis Gil-
son, nov. gen. La Cellule, vol. 14, fasc. 2, pp. 333-369, I pl
Liége and Louvain.

Gokrpr, E. A,

1880. Der Kaffeenematode Brasiliens (Mecloidogyne exigue G.). In his
Biologische Miscellen aus Brasilien. Zool. Jahrb. Abt. Syst.,
vol. 4, pp. 262-267. Jena. (MS. dated Oct., 1888.)

GoLoviN, E, P.

1902. Observations on nematodes. II. The excretory apparatus. vi+

120 pp., 4 pls. (Russian text, translated title.) Kazan.
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Goopey, T.

1026. Hexatylus viviparus gen. et sp. nov. A nematode found in a dis-
eased potato tuber. Journ. Helminth., vol. 4, no. 1, pp. 27-30,
figs. 1-2. London, Mar.

1927. Cylindrogaster coprophaga gen. et sp. nov. A nematode found in a
culture of faeces from a wild brown rat. Ibid., vol. 5, no. 1,
pp. 25-32, figs. 1-5, Mar.

1929. On some new and little-known free-living Nematoda. Ibid, vol. 7,
no. 1, pp. 27-62, figs. 1-37.

1030. On a remarkable new Nematode, Tylenchinema oscinellae gen. et
sp. n., parasite of the frit-fly, Oscinella frit L., attacking oats.
Philos. Trans. Roy. Soc. London, ser. B., vol. 218, no. B436, pp.
315-343, pls. 22-20.

Grasst, G. B .

1879. Sovra I’Anguillula intestinale. Med. Contemp., vol. 3, pp. 495-497.
Milan. (Abstract of original article in Rend. R. Ist. Lomb. Sci.
Lett., ser. 11, vol. 12, pt. 5, pp. 228-233. Milan, 1879.)

GREEFF, R.

1869. Untersuchungen iiber einige merkwiirdige Formen des Arthro-
poden- und Wurm-Typus. Arch. Naturg., Jahrg. 35, vol. 1, pp.
71-121, pls. 4~7. Berlin.

HAGMEIER, ARTHUR.

1912. Beitrige zur Kenntnis der Mermithiden, 1. Biologische Notizen
und systematische Beschreibung einiger alter und neuer Arten.
Zool. Jahrb., Abt. Syst., vol. 32, pt. 6, pp. 521-612, pls. 17-21, (figs.
1-55), figs. a-g. Jena.

Hemer, KARL.

1020. Ueber die Stellung der Gordiiden. Sitzungsb. Preuss. Akad. Wiss,,

vol. 26, no. 20, pp. 464-477, figs. 1-5. Berlin, May.
HoFMANNER, B., and MENzEL, RICHARD,

1914. Neue Arten freilebender Nematoden aus der Schweiz. Zool. Anz.,

vol. 44, no. 2, pp. 80-91, figs. 1-10. Leipzig, Apr. 7.
IRWIN-SMITH, VERA A.

1918. On the Chaetosomatidae, with descriptions of new species, and a
new genus from the coast of New South Wales. Proc. Linn.
Soc. New South Wales (1917), vol. 42, pt. 4, pp. 757-814, pls. 44—
50, figs. 1-50. Sydney, Nov.

JAGERSKIOLD, L. A,

1804. Beitrage zur Kenntnis der Nematoden. Zool. Jahrb., Abt. Anat.,
vol. 7, pt. 3, Pp. 449-532, pls. 24—28. Jena, May 11.

1005. Bunonema richtersi n. g, n. sp. Ein eigentiimlicher neuer Land-
nematode aus dem Schwarzwald, von Kerguelen und Posses-
sion-Island (Crozet-Inseln). Zool. Anz., vol. 28, nos. 16-17, pp.
557-561, 1 fig. Leipzig, Feb. 28.

Kemn, D.

1917. Sur un nématode nouveau, Aproctonema entomophagum n. g,
n. sp., parasite d’une larve d’un diptére. C. R. Acad. Sci,, vol.
165, no. 12, pp. 399—401, figs. 1-6. Paris, Sept. 17.
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Kuoropkovskir, N, A.

1897. O sistematicheskom polozhenii skrebnei (Acanthocephali). (Ueber
die Systematische Stellung der Acanthocephalen). Trav. Soc.
Imp. Nat. St. Pétersbourg, C. R., vol. 28, livr. 1, no. 1, pp. 14-20;
German summary, p. 47, Jan.

Krers, H. A.

1924a. Contribution 4 la connaissance des nématodes libres du Surinam
(Guyane hollandaise). Ann. Biol. Lacustre, vol. 13, fasc. 1-2,
pp. 123-136, 1 pl. (figs. 1-9). Brussels.

1024b. Zur Kenntnis der freilebenden marinen Nematoden. Schrift.
Siissw. Meeresk., Biisum, vol. 2, no. 6, pp. 157-170, pls. 1-2, figs.
1a-8c. Berlin, June.

1924b. Idem. Reprint. pp. 1-15, 2 pls.

1026. Freilebende marine Nematoden aus der Umgebung von Sebastopol
von I. N. Filipjev. (Nachtrag.) Arch. Naturg, Jahrg. o1
(1925), Abt. A, no. 3, pp. 156~159. Berlin, July.

1928a. Die freilebenden marinen Nematoden der Spitzbergen-Expedition
von F. Roemer und F. Schaudinn im Jahre 1898. Mitt. Zool.
Mus. Berlin, vol. 14, pt. 1, pp. 131-197, pls. 6-12 (figs. Ta—32c),
May.

1028b. Weiterer Beitrag zur Kenntnis der freilebenden marinen Nema-
toden. Arch. Naturg., Jahrg. 92 (1926), Abt. A, no. 8, pp. 1-29,
pls. 1-5, figs. 1a-12d. Berlin, July.

1920a. Freilebende marine Nematoden von der Nordwestkiiste Frank-
reichs (Trébeurdon, Cotes du Nord). Cap. Zool, vol. 2, no. 7,
pp. 1-98, pls. 1-8, figs. 1-4. The Hague.

1020b. Freilebende terrestrische Nematoden aus der Umgebung von Pe-
king (China) I. Zool. Anz., vol. 84, nos. 11-12, pp. 283-204, figs.
1-6. Leipzig.

1930. Idem. II. Vol. 87, nos. 3-6, pp. 67-87, figs. 1-0.

LEIDy, JOoSEPH.

1850. Descriptions of some nematoid Entozoa infesting insects. Proc.
Acad. Nat. Sci. Philadelphia, 1850-51, vol. 5, pt. 5, pp. 100-102,
Sept.—Oct.

1853. A flora and fauna within living animals. Smithsonian Contr.
Knowl., vol. 5, art. 2, pp. 1-67, pls. 1-10.

1835. Contributions towards a knowledge of the marine invertebrate
fauna of the coasts of Rhode Island and New Jersey. Journ.
Acad. Nat. Sci. Philadelphia (1855-38), ser. 2, vol. 3, pt. 2, pp.
135-152, pls. 10-11, figs. 1-64, Dec.

1005. Idem. In Researches in helminthology and parasitology. With a
bibliography of his contributions to science arranged and edited
by Joseph Leidy, Jr. Smithsonian Misc. Coll., vol. 46, publ. 1477,
pp. 77-84.

LEUCKART, R.
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10.

EXPLANATION OF PLATES
Order ENOPLATA

Mononchus trichurus Cobb, the female showing some typical
characters of the order. Note the smooth cuticle, the plain
bulbless esophagus, and the female genitalia with the re-
flected ovaries. a, top of ovary; b, base of ovary; ¢, ovi-
duct; d, e, top part of uterus transformed into a receptacu-
lum seminis with sperm inside; f, egg in the main part of
the uterus; g, genital opening; in typical cases there are
two ovaries. After Cobb, 1917.

Leptosomatum bacillatum (Eberth) showing the typical head
structure of the Enoplidae. Note the wide surface by
which the esophagus attaches to the cuticle anteriorly, the
duplication of the cuticle with the “circumoral pocket” be-
tween the two layers, and the pocketlike amphid. After
Filipjev, 1918.

Thoracostoma coecum Saveljev, showing an example of a
highly developed cephalic capsule. After Filipjev, 1927.

Enoplus communis Bastian, showing the head viewed from
the side and a little ventrally. Note the three typical jaws,
surrounded by the ring of the cephalic capsule, the amphids,
and the cephalic organ anterior to them, the cephalic line.
After de Man, 1886.

Enoplus communis Bastian, showing the head viewed en face.
Note the typical disposition of the 10 cephalic setae and 6
labial papillae; note also the symmetrical disposition of the
3 jaws. After de Man, 1886.

Enoploides amphioxi Filipjev, a head showing the jaws split
behind, the lips highly developed, and the setiform labial
papillae. After Filipjev, 1918.

Enoplolaimus lucifer Filipjev, showing the head with the jaws
transformed in a framework of the mouth capsule, and an
onchium between the two posterior prolongations. Note
the cephalic organ pointing externally. After Filipjev, 1927.

Oxystomina elongata (Biitschli), showing the elongated head,
the four sublateral setae shifted backwards to form a sec-
ond circle, and the amphid very far behind and with an en-
larged orifice. After de Man, 1g07.

Halalaimus diplocephalus Filipjev, showing the amphids elon-
gated to form a longitudinal slit. After Filipjev, 1927.

Phanoderma conicaudatum (Steiner). Note the four-lobed
cephalic capsule, the eye with a well-defined lens, and the
far-advanced cervical pore. After Filipjev, 1927.

o Oncholaimus conicanda Filipjev, showing a typical mouth cap-

sule with three onchi and the “circumoral pocket”. After
Filipjev, 1920.

Rhabdodemania major (Southern). Note that the mouth
capsule with three onchi is comparable to that of the On-
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cholaiminae, but the lips are more complicated. After
Southern, 1013.

Eurystomina assimilis (de Man), showing the mouth capsule
without lips; the large onchium can be protruded outside
the capsule. After Filipjev, 1018.

Eurystomina assimilis (de Man), showing the male tail. Note
the strongly curved, thin spicules and the two preanal
organs. After Filipjev, 1018.

Symplocostomma ponticum Filipjev, showing a mouth capsule
very similar to that of Eurystomina; in addition to the
chief onchium or spear, there is a little guiding onchium
on its side; a part of the bottom of the mouth capsule has
become isolated, forming the cuticular “lens.” After Filip-
jev, 1018.

Enchelidium longicolle Filipjev, supposed to be the male of a
symplocostomoid female; the mouth capsule is reduced ex-
cept for the “lenses”. After Filipjev, 1918.

Trilobus brevisetosus (W. Schneider), showing the large
mouth capsule followed by a back chamber with two little
denticles inside; there is no “circumoral pocket”. After
Filipjev, 1029.

Tripyloides marinus (Biitschli). Note that the general shape
of the mouth capsule recalls that of Trilobus, but the mouth
can be opened wide as in Tripyla; the amphids are spiral.
After Filipjev, 1029.

Halanouchus macrurus Cobb. Note that this is similar to
other Tripyloidinae as regards its spicular apparatus, but
it has a pocketlike amphid. After Cobb, 1920.

Dorylaimus vegius de Man, showing its typical “dorylaimoid”
esophagus, narrow anteriorly and gradually widening poste-
riorly. After Steiner, 1927.

Tylencholaimus mirabilis (Biitschli), showing the head with
the three-lobed spear. After de Man, 188;.

Hygolaimus menzeli Micoletzky, with the spear distinctly on
one side of the mouth capsule. After Micoletzky, 1925.
Dorylatmus stagnalis Dujardin, with the typical spear guided

by the two vestibular rings. After Filipjev, 1029.

Dorylaimus regius de Man, showing the tail of the male.
Note the wide spicules with a longitudinal chitinous ridge
in the middle, the preanal median row of papillae, and the
strong bursal musculature. After Steiner, 1927.

Mermis nigrescens Dujardin, showing the tail of the male.
Note that the strong bursal musculature and the preanal
row of papillae recall the Dorylaimidae. After Hagmeier,
1013.

Mermis tenuts Hagmeier, showing the head with the huge
pocketlike amphids. After Hagmeier, 1912.
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Order CHROMADORATA

Paraplectus pedunculatus (Hofminner). Note the striated
cuticle, the long and narrow mouth capsule, the strongly
marked amphid, and the thickening of the cuticle anteri-
orly. After Filipjev, 1929.

Dermatolaimus steineri Filipjev. Note the anterior thicken-
ing of the cuticle, more or less wide attachment of the
esophagus to it, and the amphid, which is round with a pos-
terior prolongation. After Filipjev, 1922.

Aphanolaimus attentus de Man. Note the peculiar amphids.
After de Man, 1884.

Aphanolaimus atientus de Man, side view. After de Man,
1884.

Cyatholaimus demani Filipjev, showing the en face view of
the head. Note the 12-fold vestibulum and the dorsal on-
chium in the mouth capsule. After de Man, 188gb.

Cyatholaimus demani Filipjev, side view. Note the 6 labial
papillac, 10 cephalic setae, the folds of the vestibulum, the
onchium, the spiral amphid, the points of the cuticle, and
the eye, and compare with the preceding figure. After de
Man, 188gb.

Halichoanolaimus filicauda Filipjev, lateral view of the head.
Note the two chambers of the mouth capsule, and the am-
phids and cuticle like those of Cyatholaimus. After Filip-
jev, 1918.

Halichoanolaimus filicauda Filipjev, view en face. Note the
true lips with the labial papillac. After Filipjev, 1918

Halichoanolaimus filicauda Filipjev, showing at a deeper
focus the 12 rods of the anterior part of the mouth cap-
sule, the 3 spines and the comblike apparatus marking the
boundary of its two parts. After Filipjev, 1918.

Cheironchus bulbosus (Filipjev). Note the two high lips,
with huge labial papillae, the spiral amphids, and the two
powerful jaws. After Filipjev, 1018.

Cheironchus bulbosus (Filipjev), ventral view. After Filip-
jev, 1918.

Cheironchus bulbosus (Filipjev), view en face. Note the two
jaws, the dorsal rudimentary lip, and the disposition of the
papillae and cephalic setae. After Filipjev, 1018.

Synonchium obtusum Cobb, a nematode with three jaws
like Enoplus. The cuticle and amphids are like those in the
Cyatholaiminae and the other genera of the Choanolaimi-
nac. After Cobb, 1920.

Synonchium obtusum Cobb, showing the mouth open and the
lips protruded. After Cobb, 1920.

Richtersia collaria Steiner. Note the characteristic short and
thick body form, and the longitudinal striation produced by
rows of minute cuticular spines; the powerful esophagus,
spiral amphids and pointed cuticle leads to a comparison
with the Cyatholaiminae. After Steiner, 1916.
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Odontonema guido-schueideri Filipjev, a representative of the
Chromadorinae, with a little spiral amphid placed far for-
ward; the large tooth of the mouth capsule is characteristic
for a few genera. Note the anterior cephalic circle repre-
sented by papillae. After Filipjev, 1929.

Prochromadorella viridis (Linstow), with the amphid spiral
flattened to form a transverse slit; this genus and some
other gencra of the Chromadorinae have three teeth in the
buccal capsule. After Filipjev, 1929.

Metachromadora macroutera Filipjev; the plain strong rings
of the cuticle are characteristic of all the Desmodorinae,
but the peculiar striation of the head only for a few of
them, After Filipjev, 1918.

Monoposthia mielcki Steiner; the plain rings of the Mono-
posthiinae are interrupted by rows of longitudinal crests or
spines; a desmodoroid parallel to Richtersia; note the
roundish amphid. After Steiner, 1916.

Ceramonema annulata (Filipjev) ; the four longitudinal crests
of the cuticle are like those of the Monoposthiinae; the
much-reduced mouth structure and the horseshoe-shaped
amphid resemble those of the Draconematinae; the huge
rings of the cuticle are very distinctive. After Filipjev,
1922,

Epsilonema (?) cygnoides (Metchnikov). Note the peculiar
form of the body with its “neck” and the adhesive non-
tubular setae in the middle pars of the body. After Steiner,
1916.

Draconema cephalatum Cobb, a marine nematode of world-
wide distribution. There is not only a “neck,” but also a
“head” ; the adhesive setae are tubular (one under a higher
magnification is shown right below), and are disposed in
two groups, on the head and in several preanal rows (four
in that genus). After Cobb, 1913.

Order DESMOSCOLECTATA

Desntoscolex minutus Claparéde. The huge secreted cuticular
rings are very prominent ; the disposition of the ambulatory
setac is peculiar to each species. After Filipjev, 1922.

Quadricoma reinhardi Filipjev, a species with 43 secreted
rings. After Filipjev, 1022,

Order MONHYSTERATA

Theristus sentiens (Cobb), a general view of the female to
show the female genitalia with the straight ovaries charac-
teristic of the order. g, the ovarial part of the gonad; b,
the oviduct part (a and b are fused together); ¢, uterus
with an egg inside; d, vaginal opening; e, the rudiment of
the posterior gonad. After Cobb, 1014.
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Theristus setosus (Biitschli). One can see the large vestibu-
lum, the chitinous ring supporting the esophagus, and the
spiral amphids. Note the supporting rods of the vestibu-
lum. After Filipjev, 1920.

Sphaerolaimus hirsutus Bastian. The chitinous ring of the
month capsule becomes very large, giving place to a spa-
cions mouth capsule inside; the rods in the walls of the
vestibulum are better developed. Afer de Man, 1907.

Comesoma stenocephalum Filipjev. Note the huge spiral am-
phid, the six labial and six cephalic papillae, and the four
cephalic setae, followed by subcephalic ones. After Filip-
jev, 1018,

Linhomoeus lepturus de Man. Note the thin cuticle, the
feebly developed chitinous ring of the mouth capsule, and
the round, thick-walled amphid, or what might be called a
spiral one in one turn. After de Man, 1907.

Linhomoeus lepturus de Man, showing the spicules strongly
curved and with a double backward-pointing gubernaculum ;
this is characteristic of all the members of the family Lin-
homoeidae. After de Man, 1907.

Dorylaimopsis perfectus (Cobb), showing the double spicules;
the gubernaculum is typical. After Cobb, 1920.

Dorylaimopsis perfectus (Cobb), showing a side view. After
Cobb, 1920.

Axonolaimus setosus Filipjev, showing the head. The vestibu-
lum and the mouth capsule are strongly developed; both
branches of the horseshoe-shaped amphid are closely
pressed together. After Filipjev, 1918,

Diplopeltis cirrhatus (Eberth), showing the horseshoe-shaped
amphid surrounded by a strongly chitinized plate. After
Filipjev, 1018,

Order ANGUILLULATA

Rhabditis elegans Maupas. Note the elongate mouth capsule,
the preneural esophageal swelling, and the true cardiac bulb
with the masticatory apparatus. After Maupas, 1900.

Rhabditis elegans Maupas, showing the spicules and bursa in
ventral view. After Maupas, 1900.

Rhabditis elegans Maupas, a side view. After Maupas, 1900.

Diplogaster fictor Bastian, showing a dorsal view of the head.
Note the folds of the lips, the teeth of the mouth capsule,
and the amphids. After Cobb, 1014.

Diplogaster fictor Bastian, showing the esophagus separated
into two parts with the preneural and cardiac bulbs. After
Cobb, 1014,

Bunonema ditlevseni Micoletzky. The mouth capsule and the
esophagus are distinctly rhabditoid, the asymmetrical cutic-
ular knobs and head appendages are very distinctive. After
Micoletzky, 1923.
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Paratylenchus nanus Cobb, a representative of a highly spe-
cialized genus of the Tylenchidae; the triple spear is very
large, the preneural bulb is the only one that retains its
musculature, the cardiac bulb being composed of gland cells
only. After Cobb, 1925.

Iota octangulare Cobb, another highly specialized form of the
same family. Note the huge spear and the scalelike differ-
entiation of the cuticle. After Cobb, 1014,

Rhabdias sphaerocephala Goodey. Note the remnants of the
preneural bulb, characteristic of the Anguillulata; in other
species of the genus there are no more hints of it in the
syngonic generation, but it is always very clear in the bi-
sexual one. After Goodey, 1924.

Cylichnostomum auriculatuin Looss, showing the bursa of the
male, characteristic of the males of all the members of the
family Strongylidae to which it belongs; it could be ex-
plained as a specialization of the bursa of some form of
Rhabditis (compare figs. 62 and 63). After Looss, 190I.



