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This publication constitutes the taxonomic part of my study. Under the
present conditions it is by no means clear when the second part of the work,
which contains anatomical, biological, and zoogeographical conclusions,
will appear. It may be within one year or it may be in five.

Although the printing of this part began in 1916, it is being published
The issue of individual printer's sheets was as follows:

only now.
1- April, 1916 14 —February, 1917
2—4—May, 1916 15~ 17—~ April, 1917
65— 9— September, 1916 18 —February, 1918
10— 11-January, 1917 19—~ September, 1917
12-—13- April, 1917 20— 22~March, 1918.

] have tried as far as possible to make use of the most recent papers
which reached me while the book was inpress, and have made additions to the
proofs. For this reason data from several papers by Steiner, Cobb,
Southern, etc., are not encountered in the first pages. All the appendices
will be given at the end of the book, where a bibliographical list and
explanation of the tables will also appear.
14 (1) March, 1918 1. Filip'ev
Zootomy Department,

Petrograd University

TRANSLATIOR'S NOTE

In his descriptions of the species the author of this book refers to and makes
great use of drawings. Unfortunately,the part of the book containing the drawings
of the species was not available at the time of mranslation, so that the translator has
been obliged to rely largely on his imagination, which for the description of
complicated organs and their disposition may not always have been adequate.

The references to the drawings have nevertheless been retained in the translation
so that the reader who acquires a copy of the original Russian book will have no
difficulty in relating the written description to the drawings. To this end, the
Russian page numbers have been reproduced in the left-hand margin of the translation.

The Russian original contains sections on the general comparative morphology of
free-living and parasitic nematodes, as well as Appendices. These also were not

available for translation,




iii FOREWORD

Nine momentous years have passed since I embarked upon this work,

A world war has begun and ended, Russia has been shaken by revolution,
a civil war has run its course. The last event cut me off in the south,
far from Petrograd.

The study was completed and in press as early as 191%, and the first
part appeared in the autumn of 1918, The secondpartisbeing published only
now. For three years it was impossible for me to correct the proofs
(from April, 1918), and matters came to a standstill. A deficiency in the
work is the scant reference to the mosct recent literature; from the early
days of the war the flow of foreign scientific papers to us was poor. Even
in 1918 at best only the news of the appearance of a publication reached us
while the paper itself remained inaccessible. It seemed advisable not to
make use of the two or three papers which I have recently been able to
obtain, Therefore, the second part of the study also relates, strictly
speaking, to 1918 and not to 1921, which is the date printed on the cover,
The paper by Steiner, "Untersuchungen iiber den allgemeinen Bauplan des
Nematodenkdrpers,” published in Zoologische Jahrbiicher, Abtheilung fir
Anatomie und Ontogenie, Band 43, 1919, which judging by its title and
author is a very important work, could not be employed in the second part.
Many papers by Steiner, Cobb, Southern, Micoletzky (1914 —1917) are
utilized for the taxonomic part only in the Appendix.

v The dates of appearance of individual printer's sheets are as
follows:
1— April, 1916 19— Septembes, 1917
2-4—May, 1916 20~ 22—Mairch, 1918
5-- 9~ September, 1916 23 —-24—March, 1918
10~ 11-January, 1917 256—~26—TJuly, 1918
12— 13- April, 1917 27— December, 1918
14—February, 1917 28 — 32— October, 1921
15— 17— April, 1917 33— 39— December, 1921,

18—~February, 1918

The first part {sheets 1 —22) was published in November, 1918, and
the second part appears now.

At this point I state my debt of thanks to those whose help made the
publication of this book possible: S. A. Zernov, former head of the
Sevastopol Biological Station of the Russian Academy of Sciences,
Professor of the Petrovskaya [Razumovskaya] Academy, for his aid in
collecting material and for the guidance which I obtained following his
preliminary work; the recently deceased Academician V.V. Zalenskii,
who as Director of the Sevastopol station presented this study to the
Academy; S.F. Ol'denburg, Permanent Secretary of the Russian

Academy of Sciences, who always met the requirements of printing;
V. V. Nordgeim, Director of the technical section of the Academic Press, to

whose mighty efforts the ''peacetime'’ appearance of this book is due and
through whose consideration the printing of the end of the second part was
speedily accomplished while I was engaged in Petrograd; I. A. Orbeli, who
accelerated the printing; the Praesidium of the Sevastopol Agricultural
Institute, which commissioned the study

Petrograd, I.N. Filip'ev
1 December, 1921 Professor at the Sevastopol
Agricultural Institute




1 INTRODUCTION

While parasitic nematodes have for a long time attracted the attention
of research workers and many data on them collected and widely published
by numerous scientists have by now accumulated, the free-living nematodes
have until recently been neglected. The monograph by de Man (1884) is
basic for the study of terrestrial and freshwater nematodes, and the
elaboration of this fauna has for some time been the aim of
certain scientists in the countries of Central Europe. Since 1876 Hollana
has been the center for investigations of de Man, whose name will be
frequently cited in subsequent pages. In Germany this fauna has
been studied since the 1870's, in Hungary since the 1890's, and in
Denmark in recent years. - A fairly large number of different free-living
nematodes have been found. Switzerland has taken the leading place
recently; this country has witnessed a general development in hydrobiology,
and many young scientists in various fields have devoted themselves to
the study of nematodes. Outside Europe the work of Cobb in Australia
alone has demonstrated the cosmopolitan nature of the fauna of terrestrial
and freshwater nematodes. Thus, even at this point we find ourselves
dealing with the beginning of the taxonomic study of nematode fauna.
Unfortunately, such widespread interesthas not been shown in the study of the
anatomy, which up to now has been halting.

The situation is entirely otherwise for the sea. Several scientists have
have been working in this sphere, many species have been described,
frequently with great and accurate detail, the anatomy of many genera
has been elaborated highly satisfactorily. However, there is hardly any
study* that has even attempted to deal exhaustively with all the nematode
fauna of a given marine region. No expedition has made a large
collection of nematodes; at best they include in their reports the
description of a dozen species, but this is most unusual,

The second failing in the current position is that although a fairly large
number of genera have been described, and although the accumulation of
material is adequate, no author has so far attempted to establish the

natural groupings of the genera or to unite them infamiilies and subfamilies. ¥

At first my interest in free-living nematodes was centered upon their
anatomy. With the intention of studying this I collected and preserved
nematodes while still a student at Naples in the summer of 1909, For
various reasons these pursuits were interrupted before they had produced
any results. In 1911, while at the Villefranche Zoological Station,

* With the exception of the paper by Savel'ev for the Kola Gulf (1912), which, however, has not yet been
published in its entirety.
** If we do not consider de Man's attempt (1876), which he himself later regarded as outdated ( 1884),




I renewed my studies of nematodes and began working on vital staining

of the nervous system with methylene blue. In the winter of 1911 —1912

I continued in this occupation at Sevastopol, where I came across a very
rich and suitable collection of material. Processing this material in the
summers of 1912 and 1813, I in passing became acquainted with the
nematode fauna of the Black Sea, which I collected from various facies,
My familiarity with the literature assured me of the poor development of
the taxonomy and faunistics of the free-living marine nematodes, and

this induced me to undertake the fullest possible elaboration of the
nematode fauna of the environs of Sevastopol. This study, then, must be
seen as a purely systematic work; its primary aim is to provide a picture
of the Black Sea nematode fauna, albeit an approximate one, The account
is still far from complete, and indeed could not be completed by the
efforts of a single individual in the course of two or three years. Another
aim is to establish a basis for the natural grouping of free~living nematodes
in families and subfamilies. Here I have for the present hardly entered
into phylogenetic considerations but have endeavored to extract from the
general confused mass of genera those which bear similar features,
sometimes pausing only when small, but completely homogeneous, groups
have been created. This system also, of course, must still be subjected
to changes and additions. Many genera which for the most part have been
inadequately described by previous authors had to be omitted.

The systematic nature of the work also explains why I have paid scant
attention to many data which are interesting from the general anatomical
point of view, but which have little bearing upon taxonomy. However, it
was always necessary to study closely the small features and details that
are so important in identifying species.

In conclusion I venture to express my sincere appreciation of those
who assisted me in my work: M. M. Davydov, F.A. Snichakov, and
T. E. Timofeev in Villefranche, L.I. Yakubova in Sevastopol, and
particularly S. A, Zernov, who always supplied material willingly and
helped me with his wide knowledge of the facies of the environs
of Sevastopol

MATERIALS AND METHODS OF RESEARCH

The methods used for collecting nematodes were the usual ones, which
makes it unnecessary to describe them in detail. The nematodes were
caught withadrag, atrawl, or a plankton net over water plants (Zernov's
Zostera plankton), Another suitable method was raising bottom muck
or extracting small animals from it. N. L. Girshman particulary recommends
the use of the sledge trawl, with which he obtained very good results in
collecting ostracodes; however, I had no occasion to use it. It should only
be noted that when the bottom is loose —algae and particularly coarse sand
and shells—a drag with a fine mesh bag should be used, since otherwise
the muck maybe washed out, especially when the bag is raised from great
depths, and only a few nematodes may remain. Iwasimpressedofthisat

Murmansk, where I collected shells from mud on two successive
occasions from the same place, once using a coarse-mesh bag and the
second time using a sack with a fine bag.

In every facies nematodes are encountered to a greater or lesser degree.
However, it is very time consuming and unproductive to select them
directly from the sand or plants that have been raised; other methods are
required to obtain them en masse. These are in part based on biological
principles and in part on the mechanical sorting of bottom samples by
size and specific weight.

A. Biological methods of selection

a) Primarily we make use of the habit of many animals of crawling
along the side of a vessel to the surface of the water. For this purpose
algae (Cystoseira, Fucus, etc,) are placed in a glass vessel with a
vertical edge; as soon as the water becomes fairly calm an entire fauna
of small animals will swim or crawl to the edge of the vessel at the surface
of the water. The animals include Copepoda, ticks, Infusoria, Rhabdocoela,
Polychaeta, Nemertina, rotifers, and sometimes many nematodes, which
may be simply collected with a pipette. In this fashion we succeeded in
collecting Cyatholaimus, LLeptosomatum, and especially
Symplocostoma and various Chromadorini and Spilophorini. This is
a good method, since the nematodes are taken undamaged and directly
from the water, and are therefore suitable for physiological experiments
also. However, only a small amount of material may be obtained in this
way.

b) The second method is based on the fact that the cuticle of some
free-living nematodes stick to air bubbles once they have come into contact
with them, and such nematodes cannot sink back into the water after
having risen to the surface (Viscosia, Euchromadora,
Spilophorella, etc.). A similar phenomenon is observed with many
crustaceans (Cladocera, etc.). To bring this about I shook up the
sample, or used a pulverizer to blow air that had been passed through
porous stone or carbon into the water, as is done in the aeration of
aquaria. The nematodes were collected off the water surface with
blotting paper and transferred to a fixative. Good collections were
sometimes obtained in this way.

c) If sand, mud, or algae with a large quantity of nematodes are
obtained without scavenging, decomposition processes soon take place and
the water becomes foul. Under conditions of insufficient oxygen many
nematodes emerge and accumulate in piles. The same process is
described by Zernov (1913) for saccocirrous sand, where Saccocirrus,
Protodrilus, and Triclada emerge and form piles. Exactly the
same occurs if sand that has been dirtied with decay products is placed
in the vessel. Light-orange piles of Oncholaimus demani Zur
Strassen and Capitella capitata of the polychaetes accumulate on
the surface of the sand and on the glass., By this means, but with less
success, I was able to collect Enoplus from algae at Murmansk. This



6 method is of course suitable only for the more viable nematodes;

many of the delicate species perish.

B. Mechanical methods of selection

One of the most simple methods consists of washing various objects —
algae, sponges, bryozoa, stones—in a preserving fluid. This methodis
recommended by Savel'ev (1912) and Shchepot'ev (1908), but in my opinion
is good only for the incidental collection of nematodes together
with other animals., As Savel'ev (1912) points out, free-living nematodes
are always abundant on the bottom of jars containing hydroids, sponges,
and bryozoa. However, this method is not recommended for the collector
who is specifically interested in nematodes, since on the one hand the
nematodes cannot be caught live and on the other an excessive amount of
preservative fluid is required; this can very easily be avoided by washing
live nematodes out of the substrate.

The procedure for washing nematodes out of the deposit may be broken
down into three operations: (1) the separation of the nematodes from the
heavier particles (sand, shells, etc.); (2) the separation of the larger but
lighter particles (algae); (3) the separation of mud. For the first
operation I placed the sand or shells in small amounts into a round vessel
15—20 cm in diameter, shook it vigorously, and poured everything that
came to the surface —mud and animals —into another vessel. The process
was repeated two or three times with the same sample.

The larger particles were separated by means of a sieve with a mesh
diameter of about 0.5 cm. The material was laid in even layers in the
sieve and placed under a jet of water. A powerful jet was required since
the nematodes wind themselves firmly around the algae, etc., and can be
dislodged only by force. At this stage I was kindly assisted by
G. A. Klyuge of the Murmansk station, who constructed according to my
specifications a small rectangular tray furnished with a metal mesh,
under which there was a plate of galvanized iron with a gutter for the
stream of water. The sample under inspection was placed on the tray,
and the water, having passed through the sieve, ran through the gutter
into a vessel placed underneath, or into a finer sieve, as will be explained
below,

The separation of mud was a very painstaking operation. For this a
sieve consisting of a coarse plankton net —No. 2 —sometimes folded double
was used. The most convenient height for the walls of the sieve was
about 20 cm, and its diameter was about 15cm. A fine sieve would have
clogged up with mud too quickly, while meshes of a larger size would have
become strained under the weight of the water and burst at the edges or the
network would have frayed. Here too a jet of water strong enough to pass
through the bottom and not permit it to become clogged with mud was
required. Sometimes even this was not sufficient and the mud had to be
continually stirred by hand. It was important not to allow the water to
become still for any length of time so as to prevent the nematodes from
hooking onto the bottom of the sieve and worming their way through the
net. I sometimes lost considerable parts of my collection in this way.

Zernov used different methods in his expedition along the Asia Minor
seaboard in 1912, when he collected nematodes at my request., He washed
the sand, etc., in a large tub and drew off the turbid water with a sieve of
the type described. He obtained much material in this way. The entire
sample cannot be processed exhaustively by this method, but it is simple,
and gives pure material at once. It may therefore be recommended for
expeditions where there is no time for a careful washing, or the sample
of bottom muck taken is so large that a great amount of material will be
obtained in any case. Zernov's material was not used for this study, and
is at the Zoological Museum of the Imperial Academy of Sciences
awaiting processing.

If there are large branched objects, such as algae, clusters of mussels,
and Lithothamnium, washing is not effective. The objects must be broken
up by hand into the smallest pieces possible, which may then be
filtered through a sieve. The nematodes are not crushed in the process,
as I have frequently had occasion to observe in practice. N. L. Girshman
found the same to be true for ostracodes. Stones, both on the surface and
embedded in the deposit, should also be washed.

Sand and muddy-sand materials should be first freed of heavy particles.
This is because nematodes bury themselves in the mud or sand but do not
cling to the grains except when disturbed. There are no points of
attachment in the mud, with which the nematodes are initially separated
from the heavier particles. However, if sand remains in the sample the
disturbed nematodes are able to wrap themselves around the grains, or
to anchor themselves to them by means of the secretions of the caudal
glands. In this way they can remain in the waste together with the heavy
particles.

One of the most laborious operations was the separation of the very fine
sand which forms particularly in coastal tidal zones. This sand was too
coarse to pass through the net, but too fine for washing, and therefore
remained in the sample, clogging it up. The larger grains were first
washed out and the smaller ones were filtered through the sieve; the
vessel was then shaken and the lighter sediment collected at its center
and had to be poured off carefully. The process had to be repeated
several times, but each time the sand was agitated more gently than at
first as there were no large objects which the nematodes could hook
themselves onto and the layer of fine sand was too shallow for them to
bury themselves in it.

Thus, the methods of separating nematodes from sediment may be
summarized as follows:

a) Algae, bryozoa, hydroids: (1) crushing the material in water; (2)
separation of the larger pieces in a sieve; (3) separating the residue
and superfluous water in a fine sieve; (4) crushing the large pieces a
second time.

b) Sand, mud, shells: (1) washing the heavier particles in a round
vessel; (2) filtering through a fine sieve; (3) separating the fine sand
if necessary. .

After performing these operations one is left with the following: (1) pieces
of plants, stalks of hydroids, fragments of bryozoa; (2) a small amount of
sand which it is impossible to eliminate; (3) various small animals of many
forms: nematodes, polychetes, small mollusks, copepods, ticks.
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The bottom muck itself determines which form will dominate. Thus, where
the sample ismostly algae and Zostera, themainbulk consists of small
pieces of living plants. Oxeas sand yields a large percentage of animals,
but the major part of the residue in that case is made up of living and dead
filamentous algae. More than half the residue from dead seaweed and
coastal sand consists of amphipods. Finally, dirty sand, particularly in
winter, yields hardly any pure residue of nematodes and capitellids.

FIXATION

The fixing of nematodes is not difficult, especially for the purpose of
taxonomy., Fixation with alcohol is not recommended since the thick
cuticle of many nematodes acts as a highly effective semipermeable
membrane, and the nematodes shrivel up if brought directly into contact
with strong alcohol; if the alcohol is gradually added to the seawater a
suspension forms in it which coats the cuticle, while weak alcohol
macerates the nematodes. I therefore tried other methods. Dilution in
seawater of 1 —3 % corrosive sublimate gave good results, but I hardly
ever applied this means as it is laborious and troublesome, involving
washing with iodine, etc. Fixation with formalin proved to be an excellent
method, which I shall therefore describe in detail. (1) The sample is
washed free of sand, scraps of algae, and mud, filtered through a fine
sieve, and placed in a jar of volume 200 —300 cc; the sample together with
water should fill the jar about half-way. (2) The jar is placed in a water
bath and heated to about 40° C (so that it is warm to the touch); at this
temperature heat dormancy of the nematodes occurs; they do not die nor
does their structure change. In this way it is possible to obtain fully
extended nematodes, not rolled into loops and clumps; this greatly
facilitates examination and particularly measuring. (3) One-eighth to
one-tenth part of commercial 40 % non-neutralized formalin is added to
the warm water. (4) The nematodes remain in the 4 —5% formalin thus
obtained for at least 24 hours, and even a longer immersion will not
injure them. Nematodes collected on expeditions may, if time is short,
be stored in this way until processed at a later date. {5) After having
remained for a sufficient period in the formalin the sample is poured into
a funnel in which a filter made of a plankton net has been placed, and is
washed with fresh water for some time. It is then replaced with a
spatula into the vessel, which is filled with pure water. (6) Strong alcohol
is gradually added to the water, and with each addition the sample is
stirred. The initial strength of the alcohol is 30°, it is then increased to
50°, and finally to 80 —90°, at which strengththe sample is preserved. It is
necessary, however, to replace the alcohol before it becomes stained by
the extracts of the algae, or the nematodes also will take on a brown color,
which will make examination difficult.

Nematodes should always be studied live in the research. Theyare easily
compressed under the cover glass, and may be turned around by
careful movement of the glass with a needle. This cannot always be done
with a preparation. For this reason the live specimen facilitates
study of the details of organization, particularly of the anterior end, whose
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structure is complicated and small. Many features are generally better
seen on the live specimen than on the preparation, although preparations

of nematodes are usually better in this respect than those of many other animals.
Here too it is useful to apply heat stiffening to prevent the nematodes from
moving, This is done simply by warming the glass over a burner until

the nematode ceases to move. After some time it recovers, and then the
process is repeated. Unfortunately, for a long time I have not worked

with as much live material as could have been wished.

The preparations that were used for taxonomy were mounted almost
exclusively in glycerin-gelatin, and only rarely in dammar-lac —for the
study of the genital parts of large nematodes. Dammar-lac clears too
much and makes the examination of bristles and other small transparent
parts difficult.

I made use of a solution recommended by Looss for the transference
of the nematodes to the glycerin. The solution is made up of various
volumes of 96° alcohol, water, and glycerin., The nematodes are placed
in the solution in a saltcellar or watch glass, which is covered with a
second watch glass. After 3 —10 days the alcohol and water will have
evaporated to a large degree, and the glycerin solidifies. The nematodes
are then embedded for 24 hours in pure glycerin. The process may be
accelerated by placing the glass with the nematodes in a thermostat
(inthis case, however, the more delicate worms may sometimes become
wrinkled). Afterthis they may be placed in the glycerin-gelatin.

Difficulties arise when the preparation is treated with dammar-lac:
xylene, and even cedar oil, having saturated the specimen, are able to
penetrate deeply into the surrounding mass and form holes, which become
filled with xylene vapour, making the specimen opaque. This can be
avoided if the specimen is placed in a very nonviscous solution of
dammar-lac which then solidifies gradually over several days (as occurs
with glycerin). The preparation then has time to become saturated with
dammar-lac, and holes do not form.

In addition to these methods I applied more detailed ones. Nematodes
were fixed by all possible means. Corrosive sublimate and Carnoy's
solution gave good results. It proved useful to add formalin to the
corrosive sublimate. In addition I used methylene blue and the silvering
method. I therefore only mention briefly that in this study I have virtually
omitted the results obtained by these methods; the work is taxonomic,
and good whole mounts are sufficient for this,

HISTORICAL REVIEW

I divide the survey of the literature into three periods. The first
(introductory) ends with the publication of Bastian's monograph (1865),
the second relates to the collected taxonomic material from Bastian
to the publication of de Man's work (1884 —1893), and the third
extends up to the present.
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1. The period up to Bastian (1865)

The first free-living nematode was discovered by Borellus in
1656. This wasthevinegareel, Anguilla aceti (O.F. Milller). Several
early microscopists saw and drew it subsequently. O.F. Miller (1773)
described and drew some nematodes, including the vinegar eel, He relates
all these nematodes, together with bacteria and spirochaetes, to genus
Vibrio. In the posthumous edition of his work (1786) we find once more
descriptions and drawings of these and other members of Vibrio. They
include two marine species—V. gordius and V. anguillula -,
Anguillula marina. However, it is quite impossible to judge which
species Miuller had before him, and we can only conjecture concerning
V. anguillula & A, aceti.

There followed a long interval during whichno original observations were
published. This terminated only in 1823 with the appearance of Bauer's
work. He discusses Vibrio (Tylenchus) tricici, a parasite of
wheat, which was discovered as early as 1744 by Needham. The author
was particularly struck by the capacity of the larvae to become desiccated
and to remain thus for a long period, but to revive when water was
supplied. The paper is devoted entirely to this phenomenon. The same
matter was touched upon by Dugés three years later. Hemprich and
Ehrenberg (1828), and Ehrenberg (1830, 1836) described some species of
nematodes including several marine forms. Genera Amb lyura,
Anguillula, and Enchelidium were created in these papers.
However, the descriptions are so incomplete that the only conclusion to
be drawn is that the observations were in fact of nematodes. Amblyura is
related to the Infusoria, while the other two genera are related to
Entozoa. Genus Anguillula remained in the literature since its type
A.aceti (O.F. Muller) the vinegar eel wasknown. Genus Enchelidium,
which was established for large-eyed marine nematodes (Ehrenberg
observed a lens as well), was restored later by Eberth (1863) and de Man
(1878, 1888), also possibly without sufficient grounds. Nordmann (1840)
added genus Phanoglene to the second edition of Lamarck's Natural
History, but it was so indefinitely characterized that it cannot be
considered today.

The first scientist to gain an understanding of the free-living
nematodes was Dujardin (1845). He established genera E noplus,
Oncholaimus, Rhabditis, Dorylaimus, which after a rather more
accurate definition by later authors entered science, and have remained
until the present day. Some of his species also persist. The most
distinctive anatomical features of these genera —the structure of the
digestive tract, the genital organs, the oral armature —were accurately
described by him and in part drawn. He placed them all, together with
some parasitic nematodes, into the group "Enopliens, ' which he
characterized as "Nématoides a bouche armée d'une ou plusieurs piéces
distinctes (stylet ou machoires), "

Quatrefages (1846) attempted to establish a new genus Hemipsilus
for marine nematodes possessing hairs. Other forms of Hemipsilus
were described by Leuckart (1849) and Grube (1855). 1In all three cases
it is hardly possible to determine what the authors mean. Grube
described some freshwater nematodes in 1849. In the same year
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Professor Chernyia of Kharkov published "Monographie des Es51g1a‘eflcherc1i;
in which he described fairly accurately the internal structure and life-cy
o tﬁelggnoeialré;lergl;ts&z published his ""Systema helminthum." Thisisa very
painstaking bibliographical list, but does no.thing to advanc.e oclilrEknowllejge.‘
A1l the preceding literature is listed. Berlin (1853) c:lescrlbe nop tus
quadridentatus as a new species. Atleast fou1‘ﬂ different spemisﬂvlv
are now related to different genera figure under this name, so thad gtf X
work has no taxonomic value. The anatomical data.m are also very doubtful.
Leydig (1854) described three specie's: . Onchol ai m? ?3 (ngwnu ]
Diplogaster) rivalis, O, echini, a paras:@e o chi L
esculentus (it is not known what is meant by this name), an . .
Enoplus tridentatus Dujardin; this is of course not the st}")emes o
Dujardin, whichis atrue Enoplus, but probably some f?rf'm 0—1. o
Cyatholaimus. Leydig described the c.audal glapds of free hngh g
nematodes for the first time as well as their sec%retlon, by whlcd e ed
nematode is attached to submerged one}cl:ts. Leidy (18?126—1.;27) escri
i for which he created the new genera , ‘
ISDecz’te:arl:l cs)l[r)leec;em? agd Pontonema, butitis .im';’)robable that ar}y of”these
will be recognized again. M. Schultze (1857) in .Icones Zootomlca}e ]
by V. Carus drew three species of nematodes -—]? iplogaster mi cda n
n.g., n.sp., Rhabditis (Chromadora) bloculatg n.sp., atn g
Enoplus sp. (some form of Eurystoma). ngus Dlpl(;lgas e "
has proved to be completely natural and has remained up to the prese
i i re.
. t(}IIZrltlgir(ait;SQ) described about ten species of ’Fhe true genus. Ur ogab esse,
but it is scarcely possible to recognize them, w1.th few excepftuLnS, ecau
of the diagrammatic nature of the drawings and 1nadequac;y o tbe o .
descriptions. Enchelidium obtusum Grube (1861) is probably som
eptosomatum. -
fomlq; (13261_3‘ apvery important workby Eberth appearegi. He prov1defd ath
short anatomical survey, in which amongst other things he notedfii e .
first time the cervical glands, gubernaculum, and deveImeerX ? Ay e e(,c)gfg
in the ovary. In addition he described several new spemes.. a;.;ng :
Eberth's study is that in spite of the large a.mount gf material he ic ilc;l
establish new genera, preferring toassign hls.sp.emes to already existing
genera—Phanoglene Nordmann, Enchelldlur.n Ehrenbt'erg,‘
Odontobius Roussel, Enoplus and Onch.o}a1mus DuJa?dln:, .
Phanoglene wasadubious genus without sufficient cha}racterlzatfn, an
was established erroneously; Odontobius was described frc.)m the
mucous membrane of the mouth of a whale and has no free-llving
representatives, while genus Enoplus becarfle a catch-al .
for multifarious forms of nematodes. Thcle chief ac}vantagilo .
Eberth's work is the excellent drawings which make it p9s51 e Ao s
recognize most of his species. Some of them are described again in
% i ipti { the aberrant
Claparéde's study (1863) contained descriptions o R
nematodes Desmoscolex and Chaetosoma, The short stu le; yt .
Claus (1863), Mechnikov (1863), and Greeff (18.364) touched upon frfle.s wate
fauna. With them the first, introductory, period of study of free-lllrncllg
nematodes came to an end. Some data, though few, were accumulate




as well as several anatomical facts, and several genera with some tens of
species were described; but this was only a mass of raw material, which
was to be dealt with most creditably by Bastian (1865).

16 2. The period from Bastian (1865) to de Man (1884 —1893)

Bastian's works on taxonomy (1865) and anatomy (1866) provide a
wealth of data for the study of free-living nematodes. Bastian found
nematodes everywhere: in fresh water, in all soil samples, in mosses,
in the sea. He thus obtained an impressive amount of material, including
100 species that proved to be new. It was Bastian who discerned the
feature distinguishing free-living from parasitic nematodes — the
lesser development of the genital organs —although in some cases the
feature was only of quantitative significance. Bastian also noted many
anatomical details. Thus, he frequently saw and drew the ventral [cervical]
gland, and the discovery of the lateral [excretory] vessels in Tylenchus
and some other free-living genera is due to him. He saw and drew
repeatedly the lateral organs [amphids] (cervical markings) in genera
Liinhomoeus, Theristus, Comesoma, and Cyatholaimus,
but did not describe them in detail He noted the weak regenerative
powers of nematodes. He found that the capacity for desiccation of larvae
was inherent not only in Tylenchus (Vibrio) tritici but also in
the larvae of several other similar genera, which Oerley (18886)
subsequently isolated in family Rhabditidae. As for taxonomy, he took
all the free-living nematodes for one family, Anguillulidae, in which he
established several marine and freshwater genera. The major value of
Bastian's work lies here. Almost all 22 of his genera are fully natural
groupings with only genera Spilophora and Chromadora containing
a great mixture of forms which are, moreover, insufficiently
differentiated; Anoplostoma vivi para is wrongly united with
Symplocostoma, and Leptosomatum includes two generic types
which although similar are clearly distinguishable. In addition, genera
Theristus and Tachyhodites are so similar to Monhystera
that there was no basis for isolating them; this was done only because of
their annulated cuticle. Bastian's second work (1866) is primarily of an
anatomical and physiological nature, and covers parasitic nematodes also.

Some of the anatomical features mentioned above are described in detail,
This study, however, is somewhat superficial. Bastian (like Eberth) did
not recognize the nerve ring as a nervous organ, in spite of the fact that
he interpreted quite accurately the function of the same organ in parasitic
forms. He took the sensory papillae, which are especially visible in
species with a thick cuticle (Dorylaimus, Leptosomatum) for
pores in the cuticle, and compared them to the ambulacral system in
Echinodermata, to which he likened nematodes in general. The lateral
excretory vessels were a second feature for comparison, although Bastian
himself recognized their replacement by simple cells in certain free-living
nematodes, which he quite rightly considered the ancestors of the parasitic
forms. Owing to all that has been mentioned, this study, as distinct from
"Monograph on the Anguillulidae," had little influence on subsequent
literature,

The works appearing between 1866 and 1870 should really be related
to the preceding period asinparttheydeal withaberrant groups t.hat are )
absent in Bastian's work (Mechnikov, 1867, Greeff, 1869), and in part their
authors were unable to take Bastian's study into consideration or overlqoked
it through carelessness (A. Schneider, 1866, Marion 1870a, b). Mech‘mkov
established a new aberrant genus Rhabdogaster and Greeff established
Trichoderma. Genus Eubostrichus Greeff deserves special
mention. The author described under this name two marine nematodes
possessing some kind of membrane which became detached u.nder prgssure.
One species (E u. filiformis) is quite doubtful; the anus is described
as being at the end of its tail. The other speciesis undoubtefily a ne?matode,. but
the incomplete description makes it impossible to establish which., This
genus, of course, could not be maintained in the literature, and only Certfs
(1889) described Eubostrichus again. "Monographie der Nematoden,
by Schneider, which proved so important for parasitic. nematodes., hardly
touches upon the free-living forms. The author mentions Angu illula
scandens Schneider (Tylenchus tritici Bastian) and numerous
forms of Rhabditis (Pelodera and Leptodera Schne.ider—herfe
Anguillula aceti (O F. Miilller) = Leptodera _oxoph11a Schneider).
He places all other freshwater and marine species with nurpergus muscle
cells (Polymyaria Schneider)into genus Enoplus Dujardin. He knew
among the marine forms two species that are now related to
Thoracostoma, onetrue Enoplus, and one freshwater form of
Dorylaimus. . .
Marion (1870 a,b) sharply distinguished various genera, paid S.tI‘lCt
attention to the internal anatomy, and produced fine drawings. This work
would have had even greater significance if Marion had not overlooked
Bastian's work completely and described some ''new'’ genera that had
already been described by Bastian and Eberth. Of the ten genera that he
described only Eurystoma, Thoracostoma., Acanthopharynx,
and possibly Necticonema, still remain in science, although the
priority of genus Rhabdotoderma over the later Euchromadora
de Man, 1886 should be restored. All the remaining genera are encounthered
as synonyms, partly as determined by the author himself in a later notice
(1875): Lasiomitus Marion= Enchelidium Eh‘renberg, Eber.th;
Amphistenus Marion= Symplocostoma Bastlan;. Stenolaimus
Marion = Anticoma Bastian (apparently another species of
Leptosomatum); Heterocephalus Marion= Phanodgrma
Bastian; Enoplostoma Marion=Enoplus Duj ardin, Bastlan._ He
described under the name Calyptronema paradoxum Marion a
moulting nematode, apparently belonging to Enchelidiu m, Whose
outer layer of cuticle has become detatched anteriorly but is still supported
by the cuticle of the esophagus, forming a hood around the head. In
anatomical details Marion first noted the esophageal glands, and worked
out in greater detail the structure of the esophagus, observing its
musculature; he noted the cutaneous glands in one of the forms of
Thoracostoma; he interpreted correctly the significance of the nerve
ring, and took note of some nerves that arose from it; he observed the
attachment of muscle cell processes to the ring and to the surface of the
esophagus; he described in greater detail the structure of the eyes and
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noted their nerves; he noted lateral organs in some species and gave an
abul.qdance.of detail. onother systems of organs. However, there are some
ssrlgus n;uts;akes in the work. An amazing excretory trunk is described
ening at the posterior end; the muscles attached |
H to the teri
of the esophagus are taken for a di i ¥ D nning, of th
issepiment, while the beginni
ventral nerve trunk is thought to be E e g of the
: . a muscular appendage; the struct
Zi tf}e esophagus is quite wrongly explained. The cells of the intesticn:re
pO:teo? Some reason considered to be hepatic; in annulated nematodes a
rior nerve ring at the end of the eso i i
phagus is described i
the normal one (this is sl formatet
probably some muscular or muco i
: . sal f ;
t-hf musclfa lgyer is described as entire, and no note is taken cz)l;'r?};aetlon),
;?efjsvz?(l:i;ndlt]m?dle tby the row? of epidermal cells (longitudinal lines or
rds]| of later authors); these cells are d i i
the muscle layer. No cleava i i the prcoeny Jihg under
. ge of eggs is noted in the i
' ' process of the
development. .M‘arlon considered it necessary to distinguish sharpl a
between free-living and parasitic nematodes Y
ﬁré?dlé}:fs ir;(iyli”?i?htf‘t\;o vherytim;;ortant papers by Butschli appeared; the
4 esnwater forms, while the second i ,
primarily with marine forms, collect i i " e suthos
' s ed in the Kiel Firth. The
established the new genera O Xystoma and Odontophora aigthor
cc;rr.ected som; errors in taxonomy made by Bastian; S ymplocostoma
viviparum Bastianisplacedin the new ge ’
‘ Anoplosto
Theristus and Tach i omod i tera, the
yhodites are joined with Monh
. : tera, the
species in Leptosomatum provided wi i Ya ’
with a cephalic capsule are
1r\'/lem.oved fr?m tha..t genus and isolated under the name Thoracostoma
! afllon. Butschh corrected many of Marion's errors, and argued
g;;rsl yt}?gal(?St thi sharp distinction made by Marion and Bastian between
ooth ana annulated nematodes, observing f i i
: : : : , the first time the 1
of crossing fibers in Eno S he e
. plus and others; he noted the gener
. : : ; al
;itlsst:;?;tt‘lon }(:f the I}zlateral organ; he described the ventralgnerve trunk
1onship with the nerve ring at the vulva and i :
he observed the ganglionated e, moted e sator end:
‘ cells around the ring, noted
distribution of the longi i i S 4 the Tedial e
gitudinal fields, and described th i i
of the esophagus. However, he ) . g the oors
. s made the error of confusi
glands that lie in the sectors of the ipmenien conageal
esophagus with the pi i
that are located in the an, ’ Py
gles of the esophageal lumen, i
sectors. Biitschli's stud o ot oo the
y of 1876 does not touch u i
) pon marine nemat
. Cﬁlr:tea?r:d work on marine nematodes was produced by Villot (187?} odes:
some very superficial drawings and descripti "
: . tions of se 1
species from Brittany. They i iy s
. y include the new genus Discoph
. ora fr
kE)).nlop lus glrrhatu s Eberth; this name, which had beenised ii o
S;zd;g?flggg)hgr, 1must yield to the later Dipletis Cobb. De Man's short
eals with marine nematodes around Napl '
very few species are described and it i ety funately.
vel . contains only f
information on the internal organization. y tragmentary
. Det I\gan’s study szitten in Dutch on freshwater and terrestrial
acl;r;a ot es.appeared in 1?76. This work, which is illustrated witk. very
rate, if som‘ewhat diagrammatic, drawings, establishes sevefal ne
genera and species of freshwater nematodes. The papersof 1880 —1881 "
are of a preparatory nature, and the completed work appeared in 1884
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This is a large volume, with numerous keys. De Man did not attempt to
penetrate especially deeply into the anatomy and hardly deals with it; the
main purpose of the work is taxonomic —the erection and redescription

of several genera and species. In this respect the study is extraordinarily
complete, and later works of various researchers are only an appendix

to it. Its deficiencies include the somewhat diagrammatic nature of the
drawings and the complete absence of any kind of grouping of genera.

The article of 1885 is an appendix to this monograph.

Between 1876 and 1887 several papers by Linstow appeared under very
general titles (''Helminthologica," "Helminthologische Beobachtungen, "
ete.), and are of very varied content. Several free-living forms are
described among the various platyhelminths and nematodes. All the
descriptions are extremely superficial or simply wrong, and the drawings
are very rough and inaccurate, so that it is often impossible to guess
the author's intention.

Oerley's study (1880) is a carefully composed bibliographical
compilation with keys, in Hungarian. In addition there are some
descriptions of old and new species. In a later work (1886) he quite
correctly isolated several freshwater and terrestrial genera in family
Rhabditiae, which is directly connected with some parasitic nematodes
having rhabdiform larvae and is distinguished from the other free-living
nematodes. However, the name of this family is incorrect: it should be
Anguillulidae, according to the older usage. According to Oerley, this
family contains genera Plectus, Cephalobus, Rhabditis,
Anguillula, Teratocephalus, Tylenchus, Aphelenchus, and
Diplogaster. He gives the bibliographical references to this family
with keys.

Reingard (1881) found Desmoscolex in the Black Sea near Odessa,
and Levinsen (1881) found Chaetosoma off the coast of Greenland.
Miller (1883) established genus Heterodera for the sugar-beet nematode.

3. The peviod from the appeavance of de Man's work
up to the present

In 1886 de Man's magnificent study "'Anatomische Untersuchungen iber
freilebende Nordsee-Nematoden' appeared. This book provides a solid
basis for the study of the anatomy of marine nematodes. In it de Man
propounds in detail, from work on live nematodes, the entire anatomy of
Enoplus communis Bastian, Enoplus brevis Bastian,
Anticoma pellucida Bastian, Oncholaimus fuscus Bastian,
Tripyloides vulgaris n.sp., and Euchromadora vulgaris
(Bastian). The work is furnished with numerous excellent and highly
accurate drawings. De Man observed the cell structure of the subcuticle
[epidermis] and median fields in Anticoma and Enoplus; he
discovered the submedian epidermal fields, recognized a universal
distribution for the lateral organs (although he incorrectly ascribed an
excretory function to them), and described the interesting form of the
ventral excretory gland in Enoplus. He was the first to describe
accurately the structure of the esophagus with its glands and the muscles



23

attached to its surface; he described in completely accurate detail the
s-tructure of the male and female genital apparatusand distinguished for the
first time in the male genital apparatus the vas deferens from the
musct%lar ejaculatory duct. Finally, he was the first to detect and
describe the unexplained tubular organ [demanian system] in females of
Oncholaimus fuscus Bastian. Among the deficiencies of the study
arb‘le1 iome errone.ous interpretations of the significance of organs (this
Xlle neijgz;hz;sciz;tlssed below), and the absence of any information on
‘ Between 1888 and 1893 de Man published five papers on the taxonom
of marine nematodes which contain many descriptions of new and old 7
genera and species. Almost all the descriptions are highly detailed, the
external features and internal organization are examined, and in alr;10st
grlri casgsldettailed drawings are provided. Without these papers it is
imposs el
netiatocliese_ o treat of either the taxonomy or anatomy of free-living
In these papers the following genera are erected: Halalaimu s (1888);
Thalassoalaimus (1893), similar to Oxystoma Butschli; J
Terschellingia (1888); Araeolaimus (1888); Axonola,imus
(1889), from the Monhystera group; Dolicholaimus (1888);
Syringolaimus (1888), similar to the freshwater DorylaimQS'
T h.a lassironus, similar to the freshwater Iro nus. The group ’
Spil op.h ora — Chromadora Bastian is subjected to detailed
processing and these genera are given a new characterization, while
several forms are allotted to new genera, which are in additioln to
Eu c.h romadora (1886), which has already been mentioned:
Halichoanolaimus (1888), Hypodontolaimus (1888) '
Desmodora (1889), Monoposthia (1889); from the ,
Leptosomatum group there are isolated Cylicolaimus (1889) for
Liept. magnum Villot; Oncholaimellus (1890), similar to
(¢} nf: holaimus; from the En oplus group the author separates
Triodontolaimus (1893) ( Enoplus acutus Villot);
Enoplolaimus (1893); Trefusia (1893), similar to ’i‘rip la;
f1pa11y', there are the original types Camacolaimus (1890) an ’
S1pbonolaimu s (1893). These studies will be examined in greater
d‘et.all in the taxonomic part of the book. Two species of Oncholaim
living in damp earth are mentioned in the short study of 1889 "
Strubell's work (1888) deals with the anatomy and reproduétion of the
sugar-beet nematode. Ritzema Bos (1887—1892), Goldi (1889 —1892), and
others described several parasites of plants. o
In 1888 Cobb's first study was published. In the years that
followed (1890 —1898) this scientist published several papers dealing with
§errestrial, freshwater, and marine nematodes, primarily of Austrgalian
fauna. Cobb is always accurate, but brief; he often describes new
genera, §ometimes from inadequate or poor material * It ig unfortunate
that ‘he gives very few drawings; these could have helped to provide the
fietaﬂs that are missing from his descriptions. To curtail description he
introduces a very convenient formula that expresses the length and width

* Genera Chaolaimus (1893), Fimbria (1894), etc.
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of various parts of the body as percentages of the overall length; I have
used this formula throughout this book. I have found and redescribed
some of the numerous genera that he established.

Certes (1889) described two aberrant nematodes from Tierra del Fuego
that inhabit moss, now related to genus Criconema Hofméanner et
Menzel (1914)., De Man (1892) described a species of Tylenchus
inhabiting galls on fucus.

In 1892 Linstow published several papers on free-living marine
nematodes. Hedescribed Antarctic nematodes (1892), and published accounts
of the worms in "Hamburger Magalhaenischen Sammelreise' (1896) and
"Fauna Arctica'’ (1901); he made a survey of those in the Zoological Museum of
the Imperial Academy of Sciences (1903}, and those collectedby L. Schulze
in southwest Africa (1908). The last-named paper has been inaccessible,
but I found that all the others are of a general, superficial nature: the
author displays a complete lack of familiarity with the literature, confuses
genera, makes no distinction between species that are somewhat similar
in the collections even if they are related to different genera. After
studying the types I was able to determine that in the paper on the
nematodes in the Zoological Museum (1903) Linstow drew the head of one
species and the tail of another in his description of a new species! I have
already dealt with this problem in another work (Filip'ev 1916} and I
refer the reader to that source.

In 1894 Zur Strassen published a short study in which he presented a
detailed description of the structure of the tubular organ in some forms
of Oncholaimus (Metoncholaimus m.), atthe same time establishing
a new species.

Beginning in 1894 a series of papers was published by the Hungarian
scientist Daday dealing with the freshwater fauna of Hungary (1894, 1897),
Switzerland (1906, 1911), Central Asia (1902, 1804, 1906, 1908), New
Guinea (1899, 1901), South America (1905), East Africa (1910). Daday was
erudite in freshwater microfauna, and described together with nematodes
rotifers, copepods, ticks, and Protozoa. He established genera
Bathylaimus (1905) (which is likely to be renamed since the marine
genus Bathylaimus Cobb 1894 already exists), Hoplolaimus (1905),
and Pseudochromadora (1801). One of his papers (1901) deals with
marine nematodes found at Fiume on the Adriatic Sea; about fifteen species
of old and new nematodes are drawn and described here. He made one
error in this paper, describing two forms of Eurystoma as
Oncholaimus (E. assimile de Man and E. ornatum Eberth).

Plotnikov (1899, 1901) gave some information on the freshwater
nematode fauna of Russia.

Two very interesting papers by Maupas appeared in 1899 and 1900, both of
them concerned with biological phenomena. In order to obtain much
material Maupas made use of the method of cultures. Nematodes from
genera Rhabditis, Cephalobus, etc., were grown successfully in
an extract of rotten meat. The first paper deals with the phenomenon of
molting in nematodes. In all species four molts were observed with five
stages —four larval and one adult. The author was able to demonstrate
thetunder unfavorable circumstances the larval case thickens somewhat
after the second stage, is separated from the cuticle but not cast off,
forming a cyst. Only at this stage can the larvae withstand easily various
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external influences by their ability to become desiccated and later revive,
which property was long known. The second paper deals with
parthenogenesis and hermaphroditism in nematodes. Maupas succeeded
in clarifying that in many nematodes sperm are formed before the eggs
ripen in the terminal parts of the ovary, and the subsequent generation

of genital cells produces eggs that are fertilized by these sperm. In some
species there are "rudimentary’ males which have sometimes preserved
and sometimes lost their sexual instinct, while in others males are
completely absent.

The short work by Hallez (1900) contains fairly complete anatomical
dataon Anguillula aceti (O.F. Miller).

In 1901 Jagerskiold's very important study appeared. The author
described in detail (making use of sections) the anatomy of Cylicolaimus
magnus (Villot) and in somewhat less detail Thoracostoma
acuticaudatum n.sp., both very large species. He determined the
almost complete absence of an epithelial layer in these species (apart
from the lateral fields), and the presence of interesting cutaneous glands,
and extended to them his data for parasitic nematodes on the structure
of the esophagus; he described the structure of the genital organs in detail.
It is strange that Jagerskiold made no conjecture as to the significance
of the ganglion cells, which here, as a rule, are ganglia of the diffuse
type and lie freely in the body cavity around the esophagus, even though this
was known to Biitschli (1874). Two years after Jagerskisld, Tirk published
his study (1903) on the same subject. He described the structure of
genera Thoracostoma and Cylicolaimus from Naples. In most
points his observations fully coincide with thogse of Jégerskiold. He
described interesting fat (possibly phagocytic) cells in the lateral fields.
He correctly interpreted the ganglionic cells in the body cavity around the
esophagus, but refrained from making a similar interpretation of the
cells at the posterior end. He justly emphasized the complete absence
of a body cavity if the specimen was well preserved.

In 1901 —1902 Golovin published his study of the phagocytic and
excretory organs in nematodes. The author made use of a special method
for this research: he vitally stained nematodes, including free-living forms,
with neutral red, methylene blue, etc. He even succeeded in
fixing the specimens stained in this way and passing them through alcohol
in order to wash them in paraffin. The free-living nematodes he used
included marine forms from the Black Sea; Oncholaimus vu lgaris
Bastian (Paroncholaimus zernowi m.), O. (?) fuscus Bastian,
Eurystoma assimile de Man, Symplocostoma longicolle
Bastian, Anticoma pellucida Bastian (A. pontica m.),
Cyatholaimus ocellatus Bastian (demani m.). The phagocytic
cells are either joined to the longitudinal lines (Cyatholaimu s) or lie
scattered in the body cavity (Oncholaimus Symplocostoma,
Anticoma). They readily absorb the vital dyes in special vacuoles,
thereby taking on the appearance of mulberries. On longer immersion in
the dye all the body tissues become stained. Two of the terrestrial
nematodes studied (a new genus of Rhabditis and Anguillula aceti
O. F. Muller) proved to be somewhat different from the remainder in their
physiological properties. Their body fluid was found to possess powerful
regenerative properties, as in the parasitic nematodes, and could
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be stained only by a chemical combination of water-blue and neutral red,
applied for the first time by Golovin. After a prolonged immersion in the
stain the phagocytic cells in all these nematodes became decolorized and
the stain accumulated in the plasma of the ventral and caudal glands. This
observation, however, requires verification. The excretory apparatus of
Rhabditis is quite different. It consists of two lateral vessels, as in
the parasites, in addition to which an accumulation of stain occurs in

two more single gland cells distributed in the lateral fields in the tail.

Rouville (1903 —1904) made a survey of the marine nematode fauna of the
coast at Séte on the Mediterranean and established the new genus
Sabatieria. This study appeared as two preparatory reports without
drawings and so far has not been published in its final form. Jagerskidld
(1904) turned his attention to some inaccuracies in de Man's description
of Hypodontolaimus inaequalis Bastian,

Zur Strassen (1904)described two marine nematodes furnished with an
oral spine [spear], which in his opinion constituted a new genus
Anthroconema. However, both his species belong to genera described
earlier—A. weissmani to Solenolaimus Cobb 1894 (the species
also may be identical with Cobb's) and A.sagax to genus
Siphonolaimus de Man, 1893(Chromagaster Cobb, 1894). Themain
emphasis of the work is upon the detailed description of the central nervous
system. This is not of the usual diffuse type, but the individual cells are
grouped in clearly isolated ganglia. The ganglia and nerves are
accompanied by special "'Stiitz-" and ""Geleitzellen"* of a glial nature
(the terms are Goldschmidt's). These cells are unusually strongly
developed around the sensory bristles on the body, and are very reminiscent
of the ""glands'' described by Jagerskidld in Thoracostoma and
Cylicolaimus. In addition the muscular development of the lateral
fields and black-red color of the intestine are noteworthy.

In the same year de Man published his work on the nematodes of the
"Belgia'' Antarctic expedition, including in part a revision of Linstow's
material (1892, 1896). This extremely painstaking study is similar in
its nature to the great monograph of 1886. The work centers upon a
detailed description of Enoplus michaelseni Linstow (which proved
to be identical with Enoplus atratus Linstow, Thoracostoma
antarcticum Linstow, and Thoracostoma setosum Linstow;
with the last-named the method of sections was applied, and proved
most useful in displaying the structure of the head. However, noparticularly
notable anatomical data are brought into this study.

Jagerskiold (1905) established in a short notice a new interesting genus,
Bunonema, that inhabits moss.

In 1906 Stewart published his paper on Oncholaimus vulgaris
Bastian. This study is less accurate than could have been desired,
particularly in respect of its drawings. Stewart recognized the glandular
nature of the longitudinal fields and the nervous nature of the cells around
the esophagus; he observed an excretory apparatus, independently
confirming that described by Golovin; he described special fibrillary tissue
in the body cavity (these are probably processes encircling the cells or
bits of coagulated body fluid, while the nuclei he describes belong to the
epidermis). He noted in the female genital apparatus an interesting

* [ Supporting and escorting cells. ]
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gonenteric canal between the intestine and uterus. Finally, he expressed
the idea earlier voiced by Jigerskiold and Golovin, and in a more vague
form by Bastian (1866), of the homology of the cervical glands of free-living
nematodes and the lateral canals of the parasites,

Retzius (1906), applied silver staining to the cell boundaries in many
representatives of the animal kingdom, including nematodes. He was able
to distinguish eight characteristic longitudinal rows of cells —three lateral
pairs and two median rows—in Enoplus, Oncholaimus, and
Thoracostoma.

G. Schneider (1906) described several nematodes from the Gulf of
Finland and freshwater forms from Estonia. Cobb (1906, 1909) described
terrestrial nematodes from the Hawaiian Islands, and Kati Marcinowski
(1906, 1908) several parasites of plants.

Rauther (1807) examined the structure of the esophagus and oral cavity
in Enoplus, Cylicolaimus, Thoracostoma, andOncholaimus
vulgaris, using the method of sections. He confirmed Jéagerskiold's
data and in addition found two special glands in the subventral sectors of
the posterior part of the esophagus that are distinct from those of de Man;
he described a confluence of the glands under the jaws [gnathi] in Enoplus
and nerve cells inside the esophagus and further, an accumulation
of intravitam stains on the esophageal gland, which he considered
played a part in excretion. He believed that the pigment strips
on the esophagus were associated with this also. In a later work
(1908) he dealt with the question of the origin of nematodes, linking them
with Arthropoda. However, this is not the place to examine his views.

De Man (1907) published a new work of the same type as his fundamental
studies of 1888 —1893. In it he described new genera: Ae gialoalaimus,
Cobbia, similar to Monhystera; Parasabatieria and
Metalinhomoeus, whose position is evident from the names.
Sphaerolaimus hirsutus Bastian is described in more detail than
the others. There are many taxonomic features in the work. = Two other
papers of de Man that appeared in 1907 deal with terrestrial nematodes.

In 1907 —1908 several papers by Shchepot'ev appeared on the aberrant
genera Chaetosoma, Rhabdogaster, Trichoderma, and
Desmoscolex. The author mistakenly neglected to exam.ae living or
cleared animals but studied them exclusively either in alcohol or in
sections. Because of this Shchepot'ev was unable to determine even the
roughest anatomical data, e.g., the position of the nerve ring or the form
of the esophagus. Furthermore, the author did not deem it necessary to
take note of even the most important literature on free-living nematodes,
as a result of which the structure of the head is described most
imperfectly, and some kind of scraps are drawn instead of the genital
apparatus ( Table 7, Figure 23; Table 11, Figure 22; Table 13, Figure 17
of the Russian edition). Such fragments are drawn throughout on the
sections. Shchepot'ev's taxonomic descriptions are also very incomplete and
one should, where possible, turn to the old works. All this, of course,
decreases the value of his theoretical conclusions also.

Jagerskiold (1909) compiled a list of freshwater nematode fauna of
Germany for "Stisswasserfauna Deutschlands.” This compilation is most
convenient and may be recommended for original definitions. De Man
(1810, 1912, 1913) described several forms of genera Anguillula
Ehrenberg and some other saprophages, and new genera related to
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Diplogaster — Diplogasteroides and Odontopharynx (1912).
Ditlevsen (1911) studied nematodes in Denmark, chiefly freshwater and
terrestrial, but touched incidentally upon some marine forms, presenting
Rhabditis marina Bastian and Oncholaimus oxyuris n.sp. in
greater detail. He also described the marine species of Dorylaimus
from Greenland. Schwartz (1911 —1912) published several short papers on
parasites of plants.

Savel'ev's study of the nematodes of Murmansk appeared in 1912, In it
the author described briefly but very accurately several new species and
the new genus Enoploides, similar to Enoplus Dujardin and
Enoplolaimus de Man. These papers are preparatory reports and do
not include drawings. Somewhat later in the same year I too published
a preparatory report on the structure of the epidermis and nervous system
of nematodes. I described, chiefly in Paroncholaimus zernowi m.,
the composition of the epidermis of eight longitudinal rows of cells, the
topography of the nervous system, the sensory, and in part locomotive
systems.

Eva Kriger (1913) described the formation of the genital cells in a
hermaphroditic form of Rhabditis. Cobb (1912) gave a description of
a new species of genus Tricoma Cobb 1894, which is close or even
identical to Desmoscolex. In another notice (1913) he perfected his
formula by introducing several conventional signs for the form of
the lateral organs, the oral cavity [buccal capsule], and the esophagus.

I have not followed his example, since these signs complicate the already
ponderous formula, and in addition they may be confused in printing,

which would entirely denude the formula of its value. Indeed, to prevent
this the Journal of the Washington Academy of Sciences, in which this
article was printed, reproduced these formulas photographically from the
typewritten copy; this too is not always convenient. Most of Cobb's
species are limited to the old genera (chiefly Tylenchus and
Dorylaimus), which adds detail to our taxonomic knowledge. It is
possible that some of them should either be combined, as they are too little
distinguished from each other, or be changed to the rank of subgenus.

In 1912 Menzel's first paper on free-living nematodes appeared. Menzel
was followed by Hofménner, Steiner, and Stefanski (1913 —1915), who
produced a series of papers on the free-living nematodes of the Swiss fauna.
Hofméanner and Menzel jointly prepared a compilation of data in 1915,
These studies are a later development of a rich Swiss hydrological
literature, and therefore they often bear a taxonomic character, hardly
touching upon anatomical details. There are also errors. Hofménner
(1914, 1915), for example, unites completely different species: the
freshwater Monhystera dubia Butschli, 1873, apparently even
belonging to another genus, is joined with the marine M. setosa Biitschli,
1874; the species that is described under the former name is identical
with neither the one nor the other. Some new genera were described in
these papers: Criconema Hofméanner and Menzel (1914, 1915) —an
original annulated and hairy nematode living in mosses, like
Trichoderma, and Demaniella Steiner, 1914, a relation of
Diplogaster. In addition some species of the interesting genus
Bunonema were once more found and described. Zograf's notice (1913}
touches upon this also.
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Micoletzky's paper (1914) is of the same nature as the Swiss studies.
He described fairly carefully several new and old nematodes found in the

Tyrol, paying particular attention to the biology and variation within
species. He reduced these data to a series of curves; these clearly

indicated that dimensions, both relative and absolute, cannot always serve

as good species criteria. Subgenus Parachromadora which he
established proved to be an error; one species was affixed to
Etholaimus de Man 1880, the other to Achromadora Cobb 1913,
paper by Brakenhoff (1914) is of the same type, dealing with free-living

nematodes of northwest Germany.

It contains some good drawings.

The
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TAXONOMIC SECTION

CLASSIFICATION OF FREE-LIVING NEMATODES

As was stated in the introduction, the classification of these
nematodes is still in a rudimentary state. The majority of textbooks
follow QOerley (18886) in distinguishing two families. One is Rhabditidae,
or Anguillulidae, and contains the inhabitants of decomposing matter.

Its genera are Anguillula, Rhabditis, Tylenchus, Cephalobus,
etc. The other family is Enoplidae, which incorporates all the remaining
free-living nematodes. In addition the aberrant Chaetosomatidae and
Desmoscolecidae* are regarded as special supplements or separate
families. Only Perrier (1897)*%* has attempted to establish an entire
system of free-living nematodes on the basis of published data, but this
system is unsuccessful and I shall not examine it.

Among the authors who have dealt specifically with the free-living
nematodes, onlyde Man (1876) attempted to give a natural classification of
the freshwater genera known to him. He distinguishes eight families:

1) Ironidae (Ironus); 2) Dorylaimidae (Dorylaimus);

3) Tylolaimidae (Tylenchus, Aphelenchus, etc.); 4) Odontosphaeridae
(Anguillula, Cephalobus, Plectus, Rhabditis,
Diplogaster); 5) Ptychopharyngidae (Spilophora, Chromadora,
Cyatholaimus); 6) Tripylidae (Tripyla, Leptolaimus);

7) Monhysteridae (Monhystera, etc.); 8) Odontopharyngidae
(Oncholaimus, Mononchus). This system contains several
accurate indications as to the grouping of the genera and it is very
unfortunate that de Man did not develop it further in any of his later studies.

The isolation of Anguillulidae (Tylolaimidae+ Odontosphaeridae de Man,
Rhabditidae Qerley 1886) from the other free-living nematodes is
undoubtedly warranted. This family consists of degenerate forms,
possibly even descendants of parasites that have reverted to the free-living
state. This is indicated by their similarity to the rhabdiform larvae of
Strongylidae and Angiostomidae (the latter even have a free-living
generation living underground). Several other features of their organization
point to this also: the lateral vessels, which are always absent in other
free-living nematodes, the small number of cells, and their "larval"
organization. Many of them are meromyarian.

The remaining free~living nematodes —Enoplidae auct.—are all
polymyarian and possess a more or less complete organization. The
structure of the female genital organs serves as a distinguishing feature.
One family —Monhysteridae —possesses straight, outstretched ovaries, while

* See Kholodkovskii, N, A. Kurs zoologii i stavnitel'noi anatomii (A Course in Zoology and Comparative
Anatomy), 3rd edition, S.Pb., 1914; Braun, M. Die tierischen Parasiten des Menschen. 2 Aufl.
Konigsberg 1911; Leunis, J. Synopsis der Tierkunde 3 Aufl. bearb. v. H. Ludwig. Hannover 1886;
Claus-Grobben. Lehrbuch der Zoologie. 2 Aufl. Marburg 1910,

** Traité de Zoologie, Fasc 3, p. 1915,
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the others possess reflexed ovaries, which is more primitive. I consider
Monhysteridae also a reduced group.

Among the other nematodes I isolate a group of marine and freshwater
forms possessing a more complete organization, but with many primitive
features. This group is family Enoplidae and contains the largest and
best known genera—Enoplus, Oncholaimus, etc. Another group
of nematodes, also with complete organization but which followed a
different path of development, is Chromadoridae, to which I also relate
Chaetosomatidae as a special subfamily. I have for the present left
Desmoscolecidae separate, but these may be aberrant relatives of
Monhysteridae.

I feel that there are insufficient grounds for making a sharp distinction
between free-living and parasitic nematodes. I prefer to consider these
tamilies together with others, such as Ascaridae, Strongylidae, etc., which
are equally ranked If, however, some distinction must be made, then
Anguillulidae appears to be in a group with the parasites and distinct from
the other free-living nematodes,

I thus distinguish the following families of free-living nematodes:

1) Enoplidae (p.23). Typical, sometimes large nematodes. Cuticle
almost always smooth. Polymyarian. Lateral organ cyathiform. Only
Tripyloidini have a special type of spiral lateral organ. Esophagus
attached anteriorly to cuticle (sometimes this connection is lost). Its
musculature anteriorly is never differentiated into specific longitudinal
strips. Ovaries reflexed. Uterus bilocular, sometimes with ovejector
(rarely only one of its branches). Tip of tail always blunt. Majority of
species marine.

2) Chromadoridae (p.131). Cuticle annulated, sometimes of complex
structure. Polymyarian. Esophagus not attached to cuticle. Lateral
organs externally spiral or degenerate, rarely rounded or of aberrant
form. Tail furnished with terminal tube and therefore appears pointed.
Uterus simple. Largely marine.

3) Desmoscolecidae (p. 196)., Aberrant nematodes with cuticle

.
|

consisting of very thick conspicuous annules; polymyarian. Ovaries
probably straight. Marine.

4) Monhysteridae (p. 199). Reduced nematodes, mostly small;
polymyarian. Lateral organ most often round, although spiral form
exists. Tail usually rounded at end. Ovaries straight. Marine and
freshwater.

5) Anguillulidae (p. 251). Reduced nematodes of larval nature. Many
of them meromyarian. Majority of genera characterized by esophagus
with swelling in middle and having a second enlargement at posterior end.
One of these enlargements is a true bulb with a special masticatory
[valvular] apparatus inside. In earth and fresh water, most often in
rotting matter; very few marine,

1 (10). Many rows of muscle cells in each muscle strip (polymyarian)
Esophagus never with swelling in middle.

2 {3). Cuticle bears thick beltlike annules .. ... . .3. Desmoscolecidae

3 (2). Cuticle smooth or annulated without beltlike annules.

4 (5). Lateral organs cyathiform . ... ... .1. Enoplidae (part.)

5 (4). Lateral organs spiral, circular, or of other form, sometimes

absent.
Ovaries reflexed.
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7 (8). Lateral organs in form of excavated gpiral . . ..
e e ‘ . 1 Enophdae (part)
8 (7). Lateral organs spiral, large thln walled, in form of irregular
pouch, sometimes absent. . .2, Chromadoridae
9 (6). Ovaries straight. Lateral organs often circular . . . ..
. . 4. Monhystemdae
10 (1), Only few f1bers (2 —~4 rows) in each muscle gtrip (meromyarian).

If polymyarian, esophagus bears two swellings (sometimes
bulbs), one in middle, one at end 5. Anguillulidae

I. Family ENOPLIDAE

This is an extensive family containing the largest and best known
representatives of-the free-living nematodes It includes those with
the most complete organization having undergone less reduction than others.

The cuticle is almost always smooth, rarely slightly annulated. All are
polymyarian. The head structure is varied; there are always six labial
papillae, ten (rarely six) cephalic bristles (more rarely papillae).

The lateral organ is almost always cyathiform and spiral only in
Tripyloidini. The structure of the oral cavity is very varied and serves
as a feature for subfamily and genus definition.

A distinctive feature is that the esophagus anteriorly is either closely
attached to the cuticle or shows signs of previous attachment, later lost
owing to the development of a large oral [buccal capsule. The oral
cavity, therefore, can never evert outwards, as in some other forms; at
most a tooth or spine is protruded. Moreover, the esophageal muscles
also are weakly differentiated anteriorly and never form longitudinal
strips. The esophagus never forms a bulb (only in Symplocostoma
hexabulba n.sp. is the posterior end of the esophagus further divided
into six bulbs, but it nevertheless maintains the general structure
characteristic for the genus). The ovaries are always reflexed. The
uterus is thin-walled, usually without a common cavity. I enumerate the
following nine subfamilies:

1) Leptosomatini (Leptosomatum, Thoracostoma,
Phanoderma, etc.,) p.25.

2) Anticomini (Anticoma, Anoplostoma), p.4l.

3) Oxystomini (Oxystoma, Halalaimus, etc.,) p.48.

4) Enoplini (Enoplus, Enoploides, Enoplotaimus,
Triodontolaimus), p.52.

5) Oncholaimini (Oncholaimus and the genera separated from it,
Pelagonema), p.75.

6) Enchelidiini (Enchelidium), p.104.

7) Symplocostomini (Symplocostoma,

8) Dorylaimini (Mononchus, Ironus, Dolicholaimus,
Syringolaimus, Tylencholaimus, Dorylaimus. The group
Trilobus with several freshwater genera belongs here), p. 125,

9) Tripyloidini {Tripyloides, Bothylaimus), p.128.

In my opinion, the Leptosomatini constitute the basic group, being the
least reduced and specialized, although some gpecialized function is
observed among them

Eurystoma), p.109.
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Some of the simplified members of Anticomini and Oxystomini are

similar to the preceding group in general organization Like Leptosomatini,

they may be characterized by an elongated body, particularly at the
anterior end. Enoplini are a fairly specialized group, having developed

a movable jaw apparatus, and having lost it (Enoplolaimus).
Oncholaimini have developed an immovable voluminous oral cavity and a
complex labial apparatus. The organization of the more perfected
representatives— Paroncholaimus —bears an undoubted resemblance
to that of Leptosomatini, while most of the other Oncholaimini are forms
that have become reduced for a second time. Enchelidiini and
Symplocostomini are somewhat different in general organization; they are
closely related to each other, and apparently represent a separate branch.
Dorylaimini show some similarity to Leptosomatini, but this is apparently
a branch that became detached early and moved to fresh water;

Dolicholaimus and Syringolaimus are their marine representatives.

The lip structure is very similar in Mononchus, and we can see from
this example how the movable spear of Dorylaimus developed from the
immovable tooth of the oral cavity. Many other freshwater genera are
associated with them, chiefly related to Trilobus. Tripyloides, in
spite of its spiral lateral organ, is so similar to the other members of
Enoplidae that I include it here also.
1 (2). Lateral organ spiral. .. . . 9. Tripyloidini
2 (1), Lateral organ cyathiform.
3 (4). Head enlarged, upon it anteriorly are six cushionlike elevations
on which lie papillae. Bristles usually absent, only papillae.
Movable spear in oral cavity; it is either thick-walled with
dorsal tooth or very long . S . 8. Dorylaimini
4 (3). Anterior part of body of dlfferent structure
5 (6). Three large lips on head, sometimes very large; in mouth three
movable jaws with hooks on ends (rarely replaced by homologous
immovable parts, in which case labial papillae are replaced by
bristles) . . 4. Enoplini
6 (5). Movable jaws absent 1ab1a1 pap111ae never in form of bristles
7 (8). Oral aperture anteriorly enclosed by six platelike lips. Oral
cavity wide with thick walls, usually with three teeth .
e e 5, Oncholalmuu
8 (7). Lips absent,
9 (16). Oral cavity wide with thick walls.
10 (11). Teeth in oral cavity, which is widely opened anteriorly, without
lips; annular thickenings on its walls. . .. .. 7. Symplocostomini
11 (10). Oral cavity without teeth and annular thickenings.
12 (15). Oral cavity gradually expands, its posterior end embraced by
esophagus.
13 (14). Cephalic capsule present. Large marine nematodes

.1. Leptosomatini (Cyllcola1mus)

14 (13). Cephalic capsule absent. Small freshwater forms . . . .

. 8. Dorylaimini (T rllobus etc )

15 (12), Oral cav1ty w1dens suddenly and is not embraced by esophagus.
Small nematodes. . 2, Anticomini (Anoplostoma)

40

41

16 (9). Oral cavity inconspicuous, hidden inside esophagus or entirely
absent,

17 (18). Two cuticular bodies present around anterior end, serving as
lens. Esophagus narrows conically anterior to eyes .

e e e o . 6. Enchehdum

18 (17). Cuticular bodies absent. Anterlorly, esophagus extenswely
fused to cuticle.

19 (20). Anterior end greatly elongated so that cephalic bristles are
divided into two circlets and lateral organs lie far from anterior
end . ... .. e .3, Oxystomini

20 (19). Anterior end not greatly elongated cephahc brlstles in one
circlet, and lateral organs not distant from them.

21 (22). Cuticle thick, oral cavity not isolated; large nematodes . .. ..

s 1. Leptosomat1n1

22 (21). Cut1cle thm, oral cav1ty present but 1nconsp1cuous and embraced

by esophagus; small nematodes . 2. Anticomini

1. Subfamily Leptosomatini

These are large or medium-sized nematodes. The cuticle is thick,
usually with a layer of crossing fibers anteriorly. Six labial papillae and
ten cephalic bristles or papillae are present. The lateral organ is
cyathiform with a very small anterior porelike orifice, leading to the
central spherical cavity.

The esophagus is connected directly to the mouth without an oral cavity
being formed; only in Cylicolaimus is a true wide oral cavity formed,
but even here it is merely a widened part of esophagus, which gradually
narrows posteriad. The cephalic capsule is attached anteriorly directly
to the esophagus; this is a chitinized part of the cuticle on the head. Its
development is very varied and may be used to characterize different
genera. Teeth, which arise from it in some genera, are always
immovable. Eyes with lens are usually present. The esophagus is
weakly muscular and narrow, as is the intestine. The ovaries are paired
and reflexed. The eggs are large. The spicular apparatus is variously
developed. I relate the following genera to this subfamily:

1) Leptosomatum Bastian 1865 (see p.26)

2) Leptosomatides gen. nov., (see p.33)

3) Deontostoma Filipjev 1916: Ann. Mus. Zool. Petrograd 21, p. 73;
Thoracostoma auct. ex. p. Forasurveyof species andkeys see
ibid.

4) Thoracostoma Marion 1870; Leptosomatum ex.p. Bastian 1865:
Trans, Linn. Soc. 25, p. 146; Thoracostoma ex. p. Marion1870:
Ann, Sci. Nat. Zool. (5)13, Art. 14, p.25; Biitschli 1874: Abh.
Senck. Ges. 9, p.41l; de Man 1888: Mém. Soc. Zool. France 1,
p.21; Jagerskiold 1901; Svenska Vetensk. Akad. Handl. 35, No. 2,
p.33; Thoracostoma Filipjev 1916: Ann. Mus. Zool.
Petrograd 21, p. 82; For asurvey of species and keys see ibid.

5) Jagerskidldia Filipjev 1916: Ann. Mus. Zool. Petrograd 21 p. 83.
For survey of species see ibid. Thoracostoma Jigerskisld



12

1901 loc. cit., ex p.; Turk 1903: Mitth. Zool. Stat. Neapel 16, p. 284,

6) Cylicolaimus deManl1889:Mém. Soc. Zuol France 2, p. 1; Jigerskiold
1901: Svenska Vetensk., Akad, Handlinger, 35, No.2, p.7.*

7) Phanoderma Bastian 1865, see p. 35.

1 (8). Tail short, blunt, curved at end.
(5). Cephalic capsule present only under anterior surface of head,
not passing onto its lateral parts, sometimes hardly developed.
3 (4). Gubernaculum small, adjoining spicules on dorsal side, and
not covering their ends, without dorsal process; supplementary
bristles in male absent. . . . . Leptosomatum Bastian
4 (3). Gubernaculum large, covering ends of spicules, with dorsal
process; supplementary bristles well developed .
R Leptosomatldns n. g
5 (2). Cephahc capsule Well developed extendlng to lateral parts

of head.
8 (7). Cephalic capsule short, only few processes running anteriad
fromit. .. ... e . Deontostoma Filipjev

7 (6). Cephalic capsule long w1th powerful ventral tooth.
e e e e e e . Thoracostoma Mamon
8 (1), Tail more or Iess elongate, pointed at end.
Cephalic capsule consists of three enlargements opposite three
sectors of esophagus that extend posteriad far behind cephalic
bristles and unite posterior to them. Spicules slender, long,
slightly curved, accessory [copulatory] organ tubular.
. . Phanoderma Bast1an

10 (9). Cephahc capsule cons1sts chlefly of broad ring situated in front

of cephalic bristles between groups of which it sometimes

sends processes posteriad., Spicules shorter, arched.
11 (12). Oral cavity absent, or if present very narrow. .
Jagersk1old1a F111p3ev
. Cylicolaimus de Man

©
—
Ju—
(=]
~

12 (11). Oralcavitywide. . ... . ... ... ......

Genus LEPTOSOMATUM Bastian 1865

Phanoglene Eberth1863 (nec Nordmann1841): Untersuchungen iiber
Nematoden p. 19.

Leptosomatum ex p. Bastian 1865: Trans. Linn. Soc. 25, p. 144,
Stenolaimus ex p. Marion1870: Ann. Sci. Nat. Zool. (5) 13, Art. 14, p. 17.
Leptosomatum ex p. Villot 1875: Arch. Z. Exp. (1) 4, p.457.

* Twospecies: (1)C magnus (Villot 1876); Leptosomatum m. Villot, Arch Z Exp.4, p 458,
Table 11, Figure 2; Cyl m. de Man 1889: loc. cit ; p. 2; Jigerskidld 1901: loc. cit,, p 5; Table 1,
Figures 1—5; Table 2; Table 3, Figutes 2—4; Table 4, Figures 1—2, 4~—11; ? Rauther 1907: Zool,
Jahrb. Anat. 23, p.704, 726, North Sea and Atlantic Ocean: (2) C. jdgerskidldia Tirk 1903: Mitt.
Zool, Stat. Neapel 16, p. 334. — Naples, It is possible that here should be related Leptosomatum
minutum Villot 1875:Arch. Z Exp. 4, p.459, Table 11, Figure 3—Roscoff
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Leptosomatum de Man1878: Tijd. Nederl, Dierk. Vereen. 3, p.102
—— deMan1893: Mém. Soc. Zool. France 6, p.102.
—— Filipjev1916: Ann. Mus., Zool. Petrograd 21, p. 65.

Type species: L. elongatum Bastian 1865

These are large nematodes with a filiform body, greatly tapering
anteriorly and slightly tapering towards the anus, with a short curved tail.
The cuticle is thick, withlayers ofcrossing fibers. Six labial papillae
and ten short cephalic bristles or papillae are present. The lateral organ
is circular with a very small anterior orifice. Theoralcavityisabsentand
the esophagus is attached directly to the mouth. The internal angles of
the sectors of the esophagus are slightly movable anteriorly, resembling
lips (de Man). Processes of the cephalic capsule join the esophagus
anteriorly. The cephalic capsule is very weakly developed, unlike
Deontostoma and Thoracostoma and is present only under the
anterior surface of the head; only a few processes penetrate from it
posteriorly between the cephalic bristles, or they are entirely absent.

The cephalic capsule sends a short process anteriad in the dorsal angle
of the oral aperture. The two subventral esophageal glands open far
anteriorly, while the dorsal gland opens more posteriorly. Between the
glands lie small lentiform enlargements of the lumen of the esophagus —
depressions onthe ventral rays —towhich muscles are attached radially.

A pair of lateral eyes with lens is present. The esophagus is weakly
developed, straight. The cervical gland lies opposite the posterior part
of the esophagus, while the cervical pore is preneural. In some species
degeneration of the intestine is observed in males. The ovaries are
paired, fairly long, and reflexed. The eggs are large, the testes paired,
the spicules slightly curved, and plain. The gubernaculum is also plain
and small., Supplementary bristles are absent. A preanal gland is present
but no accessory organ is formed at the end of its duct. The caudal glands
are very long. I found two species in the Black Sea.

Genus Leptosomatum was established by Bastian. Some of the
forms he included have remained in this genus, while others were
subsequently transferredtogenus Thoracostoma Marion. Biitschli
(1874) distinguished between these two genera, whereas Villot {(1875)
erroneously reunited them. The most amazing confusion exists in Linstow's
papers (1892 —1908); this author consistently confounded the two genera,
describing Thoracostoma as Leptosomatum. Sometimes it is
impossible to determine the membership of the species that he established.
We find a thorough description of the genus in de Man (1893).

Up to now the following species have been described:

1) L. elongatum Bastian 1865: Trans. Linn. Soc. 25, p.145, Table 12,
Figures 156, 157, de Man 1893: Mém, Soc. Zool. France 6, p.103, Table 6,
Tigure 9; Syn.: L. gracile Bastian loc. cit., p.145, Table 12,

Figures 158 —160: Atlantic Ocean: Falmouth, in sponges.

2) L. tetrophthalmum Saveljev 1912:Tr. Soc. Nat. St. Pétersbourg
43, livr. 1, p.124, — Murmansk: Pala Inlet, Lake Mogil'noe.

3) L. arcticum Filipjev 1916:Ann. Mus. Zool. Petrograd 21, p. 66,
Table 4, Figure 1 — Murmansk: Vardd; Lithothamnium in Ekaterininskaya
Harbor.
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4) L. bacillatum (Eberth 1863) see p. 28,

5) L. grebnickii Filipjev 1916:Ann., Mus. Zool, Petrograd 21, p. 68
Table 4, Figure 2: Bering Sea.

6) L. punctatum (Eberth 1863) see p. 31.

7) L. behringicum Filipjev 1916:Ann. Mus. Zool. Petrograd 21
p. 70, Table 4, Figure 3: Bering Sea. '

There is an inadequate description of Phanoglene logissima
Eberth 1863 (Unters. liber Nematoden p. 21, Table 2, Figure 8. Among
corals, Nice) with a more sharply tapering tail than in L. bacillatum
Phanoglene subulata Eberth 1863 (ibid, p. 21, Table 2, Figures .
9, 10) with a long pointed tail apparently belongs to another genus
Finally, Leptosomatum australe Linstow 1907 (National '
Antarctic Expedition (Discovery) 1901 —1904 Nat. Hist., Vol. 3; Nematoda,

]

p.1, Table 1) belongs either to Deontostoma or to Leptosomatides,

Lins.tow's poor description makes it impossible to decide to which. I have
not included these three species in the key.

1 (2). Cephalic bristles well developed . ... ... L. punctatum (Eberth)
(1). Cephalic bristles in form of papillae,
3  (4). Diameter of body at eyes is 2!/, times diameter of head . . . . . .
fcvsessesweo ... .. ... ... L. behringicum Filipjev
(3). This diameter is twice or less that of head. o
5 (8). Eyes distant from anterior end by twice diameter of head.
(7). Lateral organ 9u, !/, of diameter of head
Cte e ... ... .. ...... L grebnickii Filipiev
7 (8). Lateral organ 6y, 1/lo of diameter of head P
Tt oo ..., Lo arcticum Filipjev
8 (5). Eyes distant from anterior end by three times diameter of heagl.
9 (10). Behind main eyes lie two additional pigment spots, as in
Enoplus..... .. L. tetrophthal j
. mum S
10 (9). Only two eyes. ; avelder
11 (12). Lateral organ !/; width of head; head hardly truncated,
) spherical . . L L. bacillatum (Eberth)
2 (11). Laterval organl/, width of head; head greatly flattened
anteriorly .. .................... L. elongatum Bastian

1. Leptosomatum bacillatum (Eberth 1863)
(Table 1, Figure 1)

Ph; ixgci g%:];llg 2}:,) a;i;iigstifz.érth 1863:Untersuchungen {itber Nematoden

Leptosomatum bacillatum de Man 1878:Tijd. Nederl. Dierk
Vereen.3, p.103, Table 8, b— Figure 9a, .

Stenolaimus macrosoma Marion 1870:Ann. Sci. Nat. Zool.(5) 13
Art. 14, p. 17, Table C, Figure2; (5) 14, Art. 1, p. 10, Table L, F:';gure 3’.
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1.0 32 116 64.0* 990
6_0.6 08 09 10 0.7 9300

a==100, p=81/,, v==100,
L1 86 134 238 893 57.0 721 888 99.1 ..o
? 0709 10 13 0.8
=17, =7, v=110.

11 3.4 132 471 60.4 741 99.1
Q06 09 13 14 08

=71, =7, v=110.

8600

Dimensions Cephalic Anterior margin Nerve End of
adult @ papillae of lateral Eyes 1ing esophagus
organ
Length 9 18 75 235 1,030
width 27 29 55 70 95
o 9,300

i Length 11 20 73 280 1,090
Width 32 40 57 80 95

The body tapers anteriorly and posteriorly, more anteriorly, so that
at the level of the eyes it is twice narrower than at the end of the
esophagus and at the level of the cephalic papillae it is four times
narrower. The maximum width is slightly more and the width at the anus
slightly less than that at the end of the esophagus, as is seen from
the formula. The cuticle is thick, two-layered, 5-- 6u thick; outer layer
is about 1. A layer of crossing fibers is clearly seen anteriorly. The
complete absence of any bristles is characteristic for this species; all
are replaced by papillae. A group of 5 —6 of the latier lies between the
anterior end and the eyes.

The head is similar to L. elongatum Bastian but is rounded
anteriorly and only at the very anterior surface is it slightly truncated;
sometimes this is not pronounced. The cephalic papillae hardly rise
above the surface of the head, the nerve canals supplying them piercing the
cephalic capsule obliquely. The ten cephalic papillae are very small,
about 1Y,u, lie regularly, with smooth cuticle surrounding each submedial
pair such that they are set in a common depression. The lateral organinthis
species is large, occupying !/, to }/; of the diameter of the body at its level.

It lies over half the diameter of the head behind the lateral papillae. Its
anterior orifice is small {21/,u), its lengthis 8 —9u, andwidth Tt/,u. Its
internal cavity is round, a papilla supplied with a bundle of nerve fibers
projects into it posteriorly.

The cephalic capsule in this species is fairly well developed and
consists of shields covering the anterior surface of the head and formed from the
inner layer of cuticle. These shields are also observed laterally on the
head at the points of attachment of the esophagus. De Man considered these

*  Anterior end of testis.
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shields in I.. elongatum Bastian as a skeleton for the lips, an
interpretation with which I cannot agree. In the male a cephalic capsule
proper is not noted, inconformity with the weak development of the esophagus,
but the inner layer of the cuticle, from which the capsule originates, is
fully developed. An oral cavity is completely absent, the lumen of the
esophagus opens directly anteriorly. At the level of the anterior margin
of the lateral organ, twodepressions with thick chitinized walls lie in the
two ventral rays of the esophagus. Some esophageal fibers are attached
to the walls and center of the depressions (a—Figure la). The dorsal
esophageal gland, which is the most developed, opens somewhat posterior
to these enlargements. Both ventral glands open more anteriorly and

are far less developed than the dorsal.

The esophagus is straight and fairly muscular. The eyes are quite
large, 14p long and 11y wide, furnished with a large lens, about 5u in
diameter, whose position is clear from the table given above. The
cervical gland is large, has an elongated pear shape, and lies half way
between the nerve ring and the end of the esophagus. The cervical pore
lies half way between the eyes and the nerve ring.

The digestive tract of the one fully adult male that I saw was extremely
interesting. The entire tract bore clear signs of degeneration. The
esophagus had the appearance of having been treated with caustic potash.
(However, there was no possibility of maceration here since all the body
musculature and nervous system were very well preserved. ) All the
esophageal fibers had either disappeared or were preserved only as
indistinct remnants. The esophageal gland was highly pigmented (gl. oes.—
Figure 1b), its margins were clearly defined only anteriorly, while
posteriorly they were unclear and pigment was distributed irregularly
in spots over the entire esophagus; -this was partially due to the natural
branching of the gland and partially to the breakdown of its margins.
However, in spite of the deep internal process, the external form of the
esophagus remained unchanged. Degeneration of the intestine was even
further advanced. Its cells were completely resorbed, and the entire
mass consisted of irregular clumps of organic matter with numerous
crystals in the form of elongated hexagonals lying between them. A
similar phenomenon was described previously by de Man for
L. elongatum Bastian.

The female genital system is double, with reflexed ovaries that are
small compared with the uterus, which occupies 2/, of the entire
genital tract on each side. The oldest eggs measure 250X 70y, the younger
ones being wider; on fertilization the eggs become invested with a shell.
Fertilization apparently occurs in females of varying ages with most diverse
lengths of genital tract. The later fertilization occurs, the greater the
number of eggs that have passed previously into the uterus and the longer,
therefore, the genital tract. Thus, a very long uterus packed with eggs
and thicker than indicated in the formula sometimes occurs in the
unfertilized females. The ovejector is well developed and consists of large
cells. The vagina is about 60y long, is thick-walled, and extends across
%[, of the body diameter.

Two testes exist, the posterior by far the shorter; the sperm are very
small—31/2 p. The spicules are 90y long, and smooth as in all
Leptosomatum. The manubrium is somewhat rectangular with a
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thickening in the middle of its posterior half (a —Figure 1d). '];‘he
gubernaculum is short, tubular, about2bpulong, and lies posterior T:o't}.le anus.
The opening of the gland of the accessory organ, which lacks a chitinized
thickening, is preanal. Supplementary papillae are very weakly developed;
I could find only a small area behind the anus on which some pores were
visible.

The tail is conical, its length hardly greater than its width at the base,
and the tip curves ventrally. The caudal glands are of the tubular type,
run far anteriad from the anal pore (for a distance 10 times the diameter
of the body at the anus). In the male they measure 700, 960, and 1,240pu.
The proportions at the posterior end are: length of tail 1.2; spicules 1.4;
gubernaculum 0.4; distance from the anus to the accessory organ 1.7,

L. bacillatum was encountered in the following samples: (1) deep
sand from Kruglaya Bay 7.12, 7.13, 8.13, adult females and juveniles;

(2) mussels from rocks at the station 6.12, adult female; (3) phyllophores
6.12, numerous females; (4) oysters 6.12, juveniles; (5) silt from
Artilleriiskaya Bayon Nassarius 6.12, juveniles; (6)coquina at 27 sajenes
[1 sajene=2.134m] at Georgievskii Monastery 7.12, juveniles; .

(7) phaseolin mud from Georgievskii Monastery 7.13, male. It wasdescribed
for the first time from the Mediterranean Sea: Villefranche, among algae
(Eberth); Naples (de Man); Séte, canal de Bourdigues (Rouville),
Marseilles — ""Assez fréquents en février sur les rochers du Pharo,
retrouvés aussi & Endolme et & la jetée de la Joliette en février 1869"
(Marion).

2. Leptosomatum punctatum (Eberth 1863)

(Table 1, Figure 2)

Phanoglene punctata Eberth 1863: Untersuchungen {iber Nematoden
p. 20, Table 2, Figures 5—7.

313 44 142 456 559 987
07 10 11 (1.9) 1,0

«=83, p=7, y=17.

8010

11 40 114 405 473 49.1 54.7 642 987

8470
fmmatwe Q 56 0.9 L1 14 08
a=70, B=9, y=T77.
. . Aperture of End
Dimensions Cep')hahc lateral Eyes Ng;ve of
d bristles organ g esophagus

Length . .. ........ 8 27 105 350 1,080
Width .. ......... 26 35 50 80 95
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The body is filiform, evenly tapering anteriorly and posteriorly. At the
level of the eyes its diameter is somewhat more than half the width at the
end of the esophagus, and at the level of the cephalic bristles it narrows
almost half again. The diameter at the anus is 2/;—5/; of the
maximum diameter of the body, and somewhat less than the diameter at
the end of the esophagus.

The cuticle is somewhat thicker than in L, bacillatum, up to 6u,
the outer layer making up almost half its thickness. A characteristic
difference from L. bacillatum Eberth is the far greater development
of the bristles; here they are not in the form of papillae but are true
bristles whose length exceeds their thickness several times. Similar
groups of narrower yet not papilliform bristles lie between the anterior
end and the eyes, both laterally and along the subventral lines. The bristles
are generally larger than the papillae of L. bacillatum.

The head (Figure 2a) is somewhat narrower than in L. bacillatum:;
the eyes lie more posteriorly such that the entire anterior part of body is
more elongated. The labial papillae (p. lab, —Figure 2a) are small,
shifted further anteriorly than in the forgoing species, and each is set in
a hollow, so that on examination from the surface theyappear surrounded
by small disks. The cephalic bristles here, in conformity with the
generally greater development of the bristle armature of the body, also
appear as true bristles; their length is 6 u. The lateral organ, relatively
greater (8u) than in L. bacillatum, covers 1/,.5 of the corresponding
diameter of the body. Its anterior aperture is smaller still, about 2u.

The internal structure of the head slightly differs from that of the
forgoing species, primarily inthe presence of three small pockets in the
angles of the mouth anteriorly (a—Figure 2a).  The three sectors of the
esophagus are also supported by a thickening of the cuticle — rudiments
of the cephalic capsule; small processes run inside the esophagus also
("apophyses chitineuses'' of de Man, not drawn in the figure). The three
esophageal glands are as in the foregoing species, but corresponding to the
more elongated anterior end, the aperture of the dorsal gland is shifted
further back. The eyes, although slightly smaller than in L., bacillatum,
are nevertheless fairly large, the pigment cup is about 10u, the lens,
turned laterally and anteriorly, is about 4u. They are shifted far more
posteriad. The esophagus proper is weakly developed, hardly forming
posterior swellings. The nerve ring stands perpendicular to it. The
cervical gland is large, lies half way between nerve ring and beginning of
intestine, and occupies about 1/3 of the internal space. Its duct runs
anteriad from the nerve ring, but could not be traced further, nor could the
position of the cervical pore be determined.

The female genital organs are not particularly distinguished from
those of foregoing species insofar as can be judged from the single adult
female that I found.

The testes are long and apparently unpaired. The cells in the vas
deferens are very long. The bursal musculature runs anteriad from the
anus for five times the length of the tail. The spicules (Figure 2d) are
not as straight as in L. bacillatum Eberth and its northern relative
L. elongatum Bastian; in their basal part they are distinctly S-shaped.
They are shorter than in both these species, measuring 65u. The spicule
plate is fairly well developed; its posterior edge is the thicker. The

gubernaculum is very small, 20u long, narrow with thin walls, A small
preanal thimble-shaped accessory organ is present., The proportions of
the posterior end are: length of spicules 1.0; gubernaculum 0.3; length of
tail 1.6; distance from anus to accessory organ 1.7. The tail is short,
rounded (Figure 2b), longer thanin L. bacillatum. The caudal pore
asdrawn in Figure 2c is seen as a space formed by the parting of the two
layers of cuticle (b). The fact that cone (a) does not completely fill up the
aperture is a postmortem phenomenon.

L. punctatum is encountered together with L. bacillatum in
deep sands and indeeper coquina: Kruglaya Bay 7.13, 2 males; coquina at
27 sajenesat Georgievskii Monastery 7.12, immature femalesand juveniles.
This species is encountered less frequently than the foregoing.

Geographical distribution: Mediterranean Sea: Villefranche, among
algae (Eberth).

Genus LEPTOSOMATIDES n. g.

The genus described is intermediate between Leptosomatum and
Deontostoma. It resembles the former in the structure of the
anterior end: the cephalic capsule is weakly developed and not characterized
as a separate morphological structure but is merely a compaction of the
inner layer of cuticle. There are enlargements such as these on the
internal ventral angles of the esophagus, making small chambers, but the
apertures of the esophageal glands are apparently disposed otherwise.

The posterior end of the male, on the other hand, is exactly similar to
Deontostoma. Thetail is blunt, short, the posterior end somewhat
thickened; the spicules have a complex form, as has the gubernaculum
that covers them, in that it is provided with two knobs, The
supplementary bristles of the male, that in Leptosomatum are hardly
developed or entirely undeveloped, are developed here, as in
Deontostoma. Subventrally, between the anus and the accessory organ,
lie two rows of small regular bristles, while anterior to the accessory
organ there are several pairs of particularly well-developed bristles
standing on elevations, as in Deontostoma.

Type and so far sole species: L ept. euxina n.sp., described below.
Leptosomatum arcticum and Lept. grebnickii, which I have
described elsewhere, possibly belong to this genus; this will become clear
when their males are found. Leptosomatum australe Linstow
(see p. 28) may also be related to this genus,

3. Leptosomatides euxina n.sp.
(Table 1, Figure 3)

1.3* 53 16.5 463 5131 5651 991
60.4 0.7 1.0 10 i 11 8990

Only male known

«=85, p==6, y=108.

* Eyes:; ** Anterior part of testis; T Beginning of seminal duct; 1 Posterior part of testis.
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Cephalic Lateral Eves Nerve End of

bristles organ Y ring esophagus
Length L C i1 16 100 470 1,800
Width, . ... ... ... . 35 40 60 85 95

The body is filiform, of even thickness, narrows anteriorly 21,/2 times
as compared with the maximum diameter of the body. Posterior to
midbody the body thickens somewhat, attaining its greatest diameter
once more anterior to the anus. The cuticle is very thick, smooth, a
layer of crossing fibers being observedonly anteriorly. The outer layer of
the cuticle, about 1/;—1/, of the overall thickness, is hardly
differentiated from the inner. From the front its thickness gradually
decreases posteriorly, from 71/2 to 5u. There are few bristles; I could
observe only definite anterior and posterior groups; the latter will
be discussed below. The anterior groups lie between the anterior end and
the eyes. There are 9 —10 bristles which stand in an irregular
longitudinal row (Set.— Figure 3a).

The head has a general rounded form, hardly thickened. The labial
papillae are hardly noticeable, and are six in number as usual (p.lab.-
Figure 3b). The ten cephalic bristles are disposed normally, and are
about 3u long (Figures 3a, b). The lateral organ is small, only !/,
of the corresponding diameter of the body; it is considerably smaller than
in the Black Sea Leptosomatum, but similar to the lateral organs of
L.oarcticum and L. grebnickii. It lies almostdirectly behind the
lateral cephalic bristles, It is circular, 5u in diameter, with an anterior
orifice which is relatively far larger than in Leptosomatum (2u).

The cephalic capsule is fairly well developed compared with
Leptosomatum (Figure 3b). It mainly consists of an arch running
parallel to the anterior surface of the head, to which the esophagus is
attached (a —Figure 3b). The esophageal lining is a direct continuation
of the cephalic capsule. Processes run anteriad along the ventral rays
of the esophagus. A similar process is particularly well developed on
the dorsal ray (b — Figure 3b), at the end of which it splits up further,

In addition the cephalic capsule sends processes posteriad into the sectors
of the esophagus (c —Figure 3b); these serve as supports for the esophagus
in the lateral parts of the head. The oral cavity is absent; only an
inconspicuous vestibule is present opening directly to the outside (vest. —
Figure 3b). Two enlargements are seen on the ventral rays, as is
characteristic for LLeptosomatum also; radial muscle fibers of
esophagus are attached to these. All three salivary [esophageal] glands
apparently open anterior to the enlargement, the dorsal somewhat posterior
to the ventral.

The eyes are asymmetrical in the specimen that I found. The pigment
cups are about 13 u long; the lens is deeply set in it and about 4 u long
(Figure 3c). The esophagus is as in all LLeptosomatini narrow, only
slightly developed posteriorly. A pigment strip lies in it and is

particularly developed posteriorly. The nerve ring is broad, almost
straight. I could not find an excretory gland or its pore, but I do
not deny their existence.

The lateral fields (very narrow owing to strong development of
musculature) consist of elongate cells. Special shiny bodies lie at the sides
of the intestine which cannot be confirmed as cells. Theyhave anirregular
shape and are highly reminiscent in consistency of the bodies that I saw
in the intestine of males of I.. bacillatum. The testes are paired, the
posterior being more developed. The mature (?) sperm are large—6u.

The spicular apparatus is identical to that in Deontostoma

(Figures 3e, f). The spicules are nonuniform, the left being 1104, the
right 90u. The large left spicule has the following parts: (1) a manubrium,
gradually tapering posteriad, about 2/5 of spicule length (a —Figure 3e);

{2) acentral part, about ?/,0f the total length, on which are observed two
irregular flanges extending posteriad and upward (b —Figure 3e). Finally,
(3) aterminalpart,” being !/, of the overall length and characterized by two
bulges on its dorsal surface, one anterior to the extreme tip. The end of
the spicule is blunt, even truncated. The right spicule has a similar form
in general but the manubrium is shorter. The gubernaculum has the
following parts: (1) twoknobs of unequal size and uneven form (Figures 3e, d;
the right one is smaller, not drawn in figure); (2) a piece covering the
terminal parts of the spicules; (3) a part forming a paired horizontal
support anterior to the anus (as in Deontostoma arcticum Saveljev)
(e —Figure 3e at the side and Figure 3f below). Its total length is 65pu.
Supplementary bristles (Figure 3d) are apparently absent on the tail. A
double subventral row of 9 —10 supplementary bristles (a —Figure 3d) runs
more anteriorly, and anterior to these is another subventral row of

5 pairs of thick bristles (b—Figure 3d), each of which is set on an elevation
of cuticle in a pit surrounded by a cuticular disk (Figure 3g). The accessory
organ sends no chitinized processes internally, but has only lateral wing-
like stiffenings, i.e., it is more simply constructed than in Deontostoma.
The proportions at the posterior end are: length of spicules: right1.1, left1.0;
gubernaculum 0.7; length of tail 0.9; distance from anus to accessory

organ 1.0. The tail is shortandblunt. The caudalglands are of tubular type,
weakly developed.

Only one male found in the coquina at 27 sajenes at Georgievskii
Monastery. 7.12.

Genus PHANODERMA Bastian 1865

Trans. Linn. Soc. 25, p. 142,
de Man 1878: Tijd. Nederl. Dierk. Ver. 3, p.100.
Heterocephalus Marion 1870:Ann. Sci. Nat. Zool (5) 13, Art. 14, p. 18.

Type species: P h. tuberculatum (Eberth) 1863
(cocksi Bastian 1865)

This small, characteristic genus is distinguished by the following
features. The cuticle is very thick, and smooth; pores supporting the
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nerves that supply the bristles pierce it obliquely; terminal sensory
bodies are contained in the cuticle also, as can be seen by the bulge in

the cuticular canal. A cephalic capsuie is present; it mainly consists

of three hollow enlargements opposite the three sectors of the esophagus
directed anteriad: the two subventral hollows are large and the one dorsal
is small. The external trilobate form of the head also corresponds to these
enlargements. Lateral parts of the capsule disposed more posteriorly
are also present. The oral cavity is extremely inconspicuous. In the
known species an eye with a lens is present. There is an excretory gland.
The esophagus in the posterior part consists of separate cells

that do not fuse with the syncytium. The ovaries are paired and reflexed.
The testes are paired. The spicules are slender, long, and curved. The
gubernaculum is inconspicuous (if present). The accessory organ is
present in the form of a fairly conspicuous tube. The tail is pointed, at
least twice longer than wide.

The first species of this genus was found by Eberth and described as
Enoplus tuberculatus. Bastian established genus Phanoderma
in his monograph, in which he included Eberth's species and added two
new ones: Ph. albidum and Ph. cocksi, the latter apparently
identical with Ph. tuberculatum (Eberth). Marion, not knowing
Bastian's work, described genus Phanoderma once again under the
name Heterocephalus with species H. laticollis, which proved
to be new; in his work on the Neapolitan nematodes, de Man introduced
yetanother species, Ph. gracile. Since 1878 no new descriptions of
Phanoderma have appeared.

Thus, the four authentic species sofar known for this genusare as follows:

1) Ph. tuberculatum (Eberth 1863), sce p. 37
2) Ph. albidum (Bastian 1865), see p. 39
3) Ph. gracile (de Man 1878), Tijd. Ned. Dierk. Ver.3, p. 101,
Table 8, d—Figure 8a. Naples.
4) Ph. laticolle (Marion 1870); Heterocephalus l.: Ann. Sci.
Nat. Zool. (5) 13, Art. 14, p.18, Table D.— near Marseilles ""en mai,
sur les rochers de Pharo, et en juillet a Mallamousque dans 1l'anse ol
abordent les pécheurs... assez fréquents."
In addition, there has been described:
Ph. parvum (Villot 1875); Arch. Zool. Exp. (1) 4, p. 462, Table 11,
b —Figure 7a. Roscoff, which is unlikely to be recognized anywhere again.
It is also possible that Thoracostoma setigerum (Marion 1871):
Ann, Sci, Nat. Zool (5) 14, Art., 1, p.1l, Table L, Figure 1 ("des rochers
de la cbte sud de 1'ile de Mairé," around Marseilles) is also related to
Phanoderma. Ihave therefore included this species in the key.

1 (8). Tail long, pointed end.
2 (5). Tail 2—3 times longer than wide.
3 (4). Tail twice longer than wide , body narrows fairly sharply to anus
............................... Ph. tuberculatum (Eberth)
4 (3). Tail three times longer than wide, body narrows very gradually
toanus . ... e e e e e Ph. albidum Bastian
5 (2). Tail 4—5 times longer than wide.

6 (7). Spicules shorter thantail ............. Ph. laticolle (Marion)
7 (6). Spicules same lengthastail ............. Ph. gracile de Man
8 (1). Tail short, blunt, hardly longer thanwide . . . . ... ... .......

4. Phanoderma tuberculatum (Eberth 1863)
(Table 1, c—Figure 4a)

Enoplus t. Eberth 1963; Unters. Uib. Nematoden, p.38, Table 4,
Figures 1—35.
? Ph. cocksi Bastian 1865: Tr. Linn. Soc.25, p. 143, Table 11,

Figures 151—153.

3 —

(immature) 0.7

97.0

9.9 224 515 634~ 143500

14 28 3.0
«=33, p=dlfs, y=23.

— 62 16,7 365 42.7 513 63.1 694 958 4900
o7 17 30 26 15
@=—38—38, p=6, y==24.
Dimensions Anterior Cepha'lic E Nerve End of
. yes .
Q end bristies ring esophagus
Length . . . . o - 25 50 305 820
Width. . .. e e 16 32 45 85 95

Dimensions of d are not given as there were no mature specimens,

The body is fairly stout, tapers gradually anteriad and more markedly
posteriad; inthe male, enlargements are formed in the region of the
spicules so that the tapering to the anus is even more pronounced. At
the level of the cephalic bristles the body is twice narrower than at the
level of the beginning of the esophagus and four times narrower than the
maximum body width, the most marked narrowing occurring in the region
anterior to the nerve ring. The diameter at the anus is about 60 % of the
maximum body diameter. The cuticle is smooth and thick, 4pu anteriorly,
71/2;1 at midbody, 2u near the caudal end. It is a very characteristic
feature that the sensory endings of the bristles lie within the cuticle.
Usually they are located in the subcuticle, but here the layer
containing them has become cuticularized and a characteristic form is
obtained, like that drawn in Figure 5a (for another species). In this species
the terminal parts lie even more obliquely. The bristle armature is sparse,
the bristles being concentrated anteriorly (laterally between the head and
the eye) and posteriorly, particularly in the male; there are very few
bristles on the remainder of the body.

The head is greatly elongated anteriorly in such a manner that in
outline the body has a depression anterior to the cephalic bristles, as can

* Back of testis,
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be seen from Figure 4a. The labial papillae lie at the extreme ends of
the lips on their outer surface, piercing the cephalic capsule obliquely.
The cephalic bristles are 16 u long, relatively longer than in the following
species. The lateral organ is 3y in diameter, round, and disposed as in
Ph. albidum.

The cephalic capsule is of complex structure. I refer the reader to the
following species and to Figure 4a for a more detailed description.* The
vestibule, slight oral cavity, esophagus, esophageal gland, and excretory
apparatus are exactly similar to these organs in Ph. albidum . The
eyes are shifted more anteriad, 1!/, head lengths from the anterior end,
while in Ph. albidum they are almost 3 head lengths from it. The
female genital tract is exactly as in the following species. The eggs are
80X 150u, the shell 5u thick. There are two testes, but further details
could not be ascertained as all the males were immature. The bursal
musculature is well developed, occupying a space 21/, times greater than
the length of the spicules. The spicules are long, slender, their terminal
part is arched, the base straight; a manubrium lies on the base and is
followed by a more slender part, while at the ends there are some kinds of
indentations possibly belonging to the gubernaculum, which I could not
distinguish clearly. The spicules are 150u long. The accessory organ lies
at the anterior end of the spicules. This is a fairly long tube with thickened
internal margins and a smooth lumen. Its length is about 40u. There are
several pairs of pre- and postanal bristles lying subventrally,

The tail is pointed, twice narrower at the tip than at the base, and
clearly different in its form from the tail of Ph. albidum; it is shorter,
being only twice longer than wide, the cuticle becomes thin at the end, and
its tip is slightly swollen. The caudal glands are either within the tail or
extend only slightly anteriad.

The proportions of the posterior end are: length of tail 2.0; width at end
0.3; distance from tip of tail to aperture of accessory organ 2.0; spicules
2.4; accessory organ 0.5.

This species is definitively deepwater. In shallower regions it is
replaced by Ph. albidum; the two species are encountered together
only in oysters. They were found: in oysters 6.12, male, female, juveniles;
coquina of Georgievskii Monastery 7.12, adult female; phyllophore 6.12,
many males and females,

I identify this species with that of Eberth not without some hesitation.
Eberth's description is quite similar, but the old descriptions did not
pretend to any special accuracy, and we must therefore turn to the
drawings. Here we find two differences: the caudal glands are extremely
large and extend far beyond the tail with indistinct outlines; however, in
the tail three small cells are drawn also which, appar-zntly, are also
true caudal glands. Apartfrom this, the posterior bristles in the male are
set upon buttonlike elevations. I also observed elevations, but they were
by no means as pronounced: this difference should probably be put down
to the inadequacy of the drawing. Passing now to Bastian's species
Ph., cocksi, we observe a difference in that the cuticle of the tail is
drawn thicker, but this is undoubtedly due to an inaccuracy in the
drawing. Of course, only further research into the finer details of the

* The figure shows indistinctly that the cephalic capsule extends inside the cuticle far backwards, as in

Ph. albidum Its surface is cross-hatched (a—Figure 4a),
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Mediterranean and North Sea forms of Phanoderma will be able to solve
this problem conclusively. Thus, if my assumpt‘ions are correct, t.he
geographical distribution of this species is: Medlterr.ame‘an Sea — Nice
(Eberth); North Sea — "about the roots of Corallines in tide-pools,

Falmouth' (Bastian).

5. Phanoderma albidum Bastian 1865
(Table 1, Figure 5)

Trans. Linn. Soc. 25, p. 143, Table 11, Figures 154, 155.

Only ¢ known
— 76 173 338 42.7 547 622 720 941 ..
Qo7 19 27 3.0 19

a=—=33, B=6, y=16.

End of

i i Nerve End of
Anterior Cephalic . Excretory
end bristles cephalic Eyes pore ring esophagus
capsule
Length - 14 25 35 68 300 750
Width 14 24 32 40 65 75

The body at its widest part is not narrower than P h. tub er cula.tum
Eberth, but its more gradual tapering anteriad and posteriad gives this
impression initially. It narrows anteriad from the end of the esophagus
almost four times, and its maximum width is only slightly greater than
the body diameter at the end of the esophagus. The diameter at the anus
is 2/, that of the maximum. The cuticle is smooth and two-layered,
the outer layer being far thinner than the inner; it is about ?/4—1/50f the
cuticular thickness, which anteriorly reaches 3‘1/2 u, posteriorly al?out
41/,u. The thinnest part is on the tail (2u), which is thinner thar.l in
Ph. tuberculatum. The number of bristles is greater t.han in the
preceding species, being particularly numerous in the antem‘or part of
the body (see Figure 5a). Canals containing both the nerve fibers and
sensory bodies pass through the cuticle obliquely and have a very
characteristic form.* The bristles are of varying lengths, sometimes
being very short and papilliform. o

The anterior part of the head extends anteriad, and it is separ.ated }oy
an annular fissure from the rest of the body. All this part is divided into
three lobes in accordance with the internal skeleton, but true lips are not
formed. The ventral lobes are connected but the dorsal lobe is separaf_:ed
from the others by deep excavations (Figure 5c¢). Two labial papillae lie
on each lip (d —Figure 5a). The canals of these papillae are slender and

* The form of these canals also leads me to suspect that Thoracostoma setigenum Marion is an
aberrant form of Phanoderma; see p,36.
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pass obliquely through the skeletal part of the head lying under them
(p.lab, —Figure 5b). The usual number of cephalic bristles are present,

9 —10u long. The lateral organ is very small, about 4y in diameter; it
lies somewhat ventrally to the lateral bristles. Its aperture is very small
and oval.

The cephalic capsule has a complex structure. Only in its anterior part
is it formed from the modified inner layer of cuticle, which further back
remains unchitinized as does the central layer, on which a characteristic
longitudinal striping appears (Figure 5d). The anterior part consists in the
main of three hollow teeth directed anteriorly and invested with a thick
cuticle. These three teeth correspond to the three sectors of the esophagus
and are disposed thus: two large teeth are subventral, and one small tooth
is on the dorsal line. All three teeth are immovable and hollow. Two
oblique chitinized canals that contain the nerves of the labial papillae pierce
the cuticle opposite each of the three teeth. The dorsal tooth has a more
simple form (Figure 5c) than the indentated ventrals (Figure 5b).
Posteriorly the teeth are connected by special cross-pieces. Venirally this
union is effected by deep-setnarrow cross-pieces of complex structure
(Figure 5b); laterally they are superficial and are wide thickenings of the
cephalic capsule, having the outline of a tooth (a—Figure 5d). In general
they curve dorsally and ventrally around the lateral organ, while more
posteriorly they gradually fade out, fusing with the fine striations that run
along the posterior part of the cephalic capsule. There are additional
internal cross-pieces. Three special cuticular bodies lie at the base of
the dorsal tooth (a—Figure 5¢). The internal tube of the esophagus is
directly adjacent to the cephalic capsule. Anteriorly it broadens somewhat
and forms a small conical oral cavity, while at its most anterior end,
between the cephalic lobes, lies a small vestibule (Figure 5c¢).

Small eyes (8u) lie a short distance behind the end of the oral cavity
(Figure 5a). They are square and provided with a small lens. The
esophagus is fairly thick and has a characteristic structure: its entire
posterior part is covered with a membranelike layer of specialcells,
which are embossed in mounds on the surface. These cells form several
rows having the appearance of broken lines. It is probable here that the
fusion with the syncytium of the cells that compose the esophagus is
incomplete. The internal esophageal tube has fairly thick walls. The
esophageal glands open anteriorly into special reservoirs, which in turn
open by narrow pores into the lumen of the esophagus at the level of the
end of the cephalic bristles (gl. oes.-—Figure 5b). The nerve ring is not
marked by any special feature. The excretory gland lies opposite the
posterior part of the esophagus; it is quite large, its duct is stout, and it
runs anteriorly along the ventral wall to open a short distance behind the
eyes (gl.excr. —Figure 5a). The intestine consists of large cells with
large nuclei.

The ovaries are paired, reflexed, and fairly large. The eggs ripen
singly in their distal ends. The uterus is thick-walled and the ovejector is
hardly differentiated from it. The €ggs measure 65X 135y, with the shell
thickness reaching 5y,

The two vaginae are thin-walled and run obliquely directly from the
gonopore, ending far short of midbody.
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The hindgut is long, approximately 11/, tirpes lf)nger thz.an the diameter
of the body at the anus. Anterior to its junction with the hmdgl%t the
midgut gradually narrows. The tail narrows to the e.nd, taper}ng 1t'r.1oreIt
slightly in its posterior half, and is not thlckgned at 1’Fs posterior ;p..
is twice longer than its width at the base, while the width at the end is

1/ ti he length.
) /ZPtklln.leasllbeiSfi lﬁk:inBtastiangis by preference an inhabitant of coa}stal waters,
not penetrating to the deeper parts: C ystoseira 5.12, juver%lle f'e.mkales,
7.12, 2 adultfemales, oysters 6.12, juvenile female, mud of Artilleriiskaya
1,12, adult female.
Ba}”I‘his species is easily differentiated from Ph. tube rcu la tufrr;1 Ebbilrth
by its longer tail, smaller size, and more g”radually tapering end of the body.

Bastian found his Ph. albidum in 'small green seav.veed from
tide-pools, Falmouth" in the English Channel. The identity of the Black
Sea species with that of Bastian has still to be confirmed.

2. Subfamily Anticomini

I incorporate two genera in this subfamily—Ano plc? s t?m a Bltschli
and Anticoma Bastian. The features that characterlz.e it are .as foll(?ws.
Nematodes of small size, tapering anteriorly and posterlgrly, with a thin,
smooth cuticle; the lateral organs are cyathiform; there is a slenderd.
esophagus lacking a bulb, reflexed ovaries, and eyes are absent.‘ Median
fields are not noted; special large fat (?) cells are .concentrated in the
ventral field. The two genera are greatly differentl'ated by.the structu.re.of
the anterior end: in Anticoma the oral cavity is 11.r1consp1cuous, while in
Anoplostoma it is wide with thick walls; il:l AntlF om a the lateral
organs lie immediately behind the cephalic bristles; in Anop lostoma
they are shifted far back. However, the two genera have many comn;%rtl‘f)
structural features. This view is also expressed by de Man (1907,p. .

i ; t far posterior to
1 (2). Oral cavity very small; lateral organ no A .
cephalic bristles; no bursa in male ...... Anticoma Bastian p. 41
2 (1). Oral cavity large, prism-shaped, with thick walls; lateral

ind i i in; t ...
ies far behind its posterior margin; bursa present . . .
orean lies 12 i Anoplostoma Biitschli p. 46

Genus ANTICOMA Bastian 1865

Odontobius ex p. Eberth 1863: Unters. {iber Nematoden, p.27.
Anticoma Bastian 1865: Trans, Linn. Soc. 25, p. 141, 6
Stenolaimus Marion 1870 ex p.: Ann. Sci. nat. Zool (5) 13, Art. 14, p.16.
Anticoma Biitschli 1874: Abh. Senck. Ges. 9, p.35.

de Man 1878: Tijd. Nederl. Dierk. Ver.3, p.98.

de Man 1886: Anat. Unters., p.51.

Cobb 1891: Proc. Linn. Soc. NSW 5, p.765.
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Type species: A.pellucida Bastian 1865

This very natural genus is distinguished by the following features. It
is small (only one species reaches 7Tmm: usually they are no more than
31/2mm). The body tapers greatly anteriorly. The cuticle is thin and
smooth. There are ten cephalic bristles. A group of 3—6 cervical
bristles lie behind the head in a longitudinal line: this is extremely
characteristic for this genus, and also the reason for its name.* The
lateral organ is cyathiform. The esophagus is attached anteriorly to the
cuticle and there is a large excretory gland. The ovaries are paired and
reflexed; the testes are paired. The spicules have a curved upper part
and a velum, and the gubernaculum covers their ends. There is a preanal
accessory organ in the form of a small tube. The tail is long with a
filiform end.

The first form of Anticoma was described by Eberth (1863) under the
name Odontobius acuminatus n.sp. Soon afterwards Bastian's study
(1865) appeared, in which the author established genus Anticoma,
Marion (1870), who did not know of Bastian's work, described one aberrant
species as Stenolaimus le pturus n.sp. Descriptions of various old
and new members of Anticoma were given by Bltschli 1874, Villot
1876, and de Man 1878. De Man (1886) provided a magnificent description
of the organization of A. pellucida Bastian with numerous drawings on
the basis of live specimens. Cobb (1891) made a compilation of genus
Anticoma, in which in addition to the description of a new species from
Ceylon he redescribed A. acuminata Eberth and established as
synonyms for it A, tyrrhenica de Man 1878 and A. pellucida
Bastian 1865 (= limalis Bastian). Cobb is probably right concerning
A. tyrrhenica, but A. acuminata and A. pellucida are quite
different species and are easily distinguished by the position of the cervical
bristles (see Table). In 1901—1902 Golovin in his work on the excretory
and phagocytic systems of nematodes touched also upon A. pontica m.
(A. pellucida Golowin nec. Bastian et de Man), first found by him
in the Black Sea,

Thus, the following species of this genus have so far been described:

1) Ant. acuminata (Eberth 1863) Unters. tiber Nematoden p.28,

Table 1, Figures 6 —9. Nice.— Cobb 1891: Trans. Linn., Soc,
NSW 5, p.765.— Naples, among seaweeds.— Daday 1901:
Termész. Fiizet. 24, p. 435, Table 21, Figures 1 —3, — Fiume,
among coastal seaweeds,

2) Ant. similis Cobb 1898: Proc. Linn. Soc. NSW 23, p. 383.— Port
Jackson NSW, Sand at low tide.— de Man 1904: Rés. voy. Belgica;
Nématodes libres p. 13, Table 4, Figure 4: Baie d'Orange, Tierra
del Fuego, on crab.

3) Ant. eberthi Bastian 1865: Trans. Linn. Soc. 25, p.141, Table 11,
Figures 143 —145 — Roots of corallina, Falmouth, English
Channel. — de Man 1889: Mém. Soc. Zool. France 2, p. 1886,

Table 5, Figure 3.— Rocks at Penzance, St. Vaast—French and
English coasts of English Channel.

* In A leptura (Marion) there are several of these groups; it may possibly be another genus,
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4) Ant.trichura Cobb 1898: f\’]g(\); Linn. Soc. NSW 23, p.385-—3Sand
low tide, Port Jackson . ' .
5) An?f lata Cobb 1898: ibid., p'384'1,*'Fggelézzzr\;,ltgiiice%};f.g .50,
°) An%aglizr7r heef;ngirie;fail l\lli;?e;s, 1iJn seaweed; according to Cobb, a
’ A. acuminata Eberth. .

7) Anf?’ntoyngrincoaf Cobb 1891: Proc. Lir.m. Soc. NSW 5, p. 768, Figures
1,2; Ceylon—among seaweed, winter, ‘ s 2 »

8) Ant. pellucida Bastian 1865: Trans. mel.A 0(1:;. Un,te[;.suCh,. iber
Table 11, Figures 149, 150; de Man 1886; Anat. . % e
freilebende Nordsee-Nematoden p. 53, Tables 9, l(l)ﬂ F}Tn. ;‘es .
limalis Bastian 1865: loc. cit.; p. 141, Table ,351gu
146 —148; — Biitschli 1874: Abh. Senck. Ges., 9., p.Ch, N
c—Figure 19a. Northern seas of .Eur‘ope: Enghsk?ll tz)anr;\]o;‘th Sen
Falmouth, mud from harbor (Bastian); Roscoff (Villo t. o :
sea canal on Walcheren Island (de Man); oystfar bank--i gli). Aretic
(Biitschli); Baltic Sea: Kiel Firth, severa'l sa]enes1 (B}l 'sc.ndi,cations
Ocean—Kola Gulf, Lake Mogil'noe (Savel'ev). Golovin's i

for Sevastopol relate to A. pontica n.sp.

i 44.
9) Ant.pontica n.sp., see p. .
10; Ant. pcalveti Rouville 1903; 1904: CR. Ass. Frang.Avanc. Sci

i eed.
.788. Seéte, canalde Bourdigues, among seaw '
11) Anf reflexa Linstow 1896: Ergebn. Hamburgerk'lM.agalthT;mficd}len
: i icures 8, 9. Uschuaia at low s
Sammelreise 1, No.7, p.8, Figures 8, ;
roots of seaweed, 1—2 sajenes, October—December: Trl;lsa
inadequately described species may not even kl)e ﬁntlgcoi Na.t
i : laimus 1 Ann. . .
t.leptura (Marion 1870): Steno : A : a
= AmZool p(5) 13, Art. 14, p.16, Table C, Figure 1. Marsellles
rochers du Pharo—février. May also not be Aln t41cor26a2.‘
13) Ant. tenuicaudata Villot 1875: ATCh-Z- Exp. (1) 4, p.t ,
Table 11. b—Figure 8a—doubtful species, probably no . bed
Anticoma, unlikely to be recognized again anywhere —descril

from Roscoff.

The differences among these species arise from the relatl;fe tp;loesulon
of the cervical bristles, the lateral organ, the excxjetc;ry pox}‘li::h ot
accessory organ of the male, and the form of t.he Splcg.ildes, )v(v)r e o
the slender type, as in A, pontica n.sp. (Figures ,Tebl o Tioure )
type, as in A. pellucida Bastian (cf. de Man 1886, at ienc,lude(i )
Three insufficiently described species (10, 11, 13) are no

the key.

i i t 5—7 in each
1 (2). Some groups of cervical bristles, abou A Teptar (Marion)

................... R tles

Two lateral groups of cervical bris ' . .
§ E‘B Lnge speciegs—7mm; 5—6 cervical papillae lying 11/2'he:1:xd vs;lfdths

. i ; rve ring; spicules
from anterior end; excretory pore near ne : . 0
; ifted to anus by one spicule length .

slender type; accessory organ Shlft? ..... yA S e o
4 (3). Small species 11/,—4 mm. . '
5 (iO)) Cervical bristles shifted anteriorly by 11/,—2 head widths.
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10 (5).

11 (12).

12 (11).
13 (14).

14 (13),

15 (18).

16 (17).

17 (16).

18 (15).

Exczetory pore 1lies anterior to cervical bristles, of which there
ﬁrlef h—5 ly}ng 11/, head widths from anterior end; lateral organs
a. ead width from anterior end. Accessory organ lies one
spicule length from anus; spicules of slender type
T SR T U, A.acuminata.}ﬂ};e”tk;
Ex.cretorb.r pore lies posterior to cervical bristles; 4 cerv(icalr )
bristles lie 2 head widths from anterior end.
Lateral organ shifted very close to cephalic bristles; excretory
pore at level of nerve ring, tail beset with bristles. 3Y, mm
STt A.trichuraCob.b
Sateral organ 11e?s half head posterior to cephalic bristles:
bxcrfetor.y pore lies half way between head and nerve ring', tail
tare., spicules are 11/2 times diameter of body at anus of’ stout
yPe; accessory organ lies 1!/, spicule lengths from anus; 2, mm
----------------------- , 2
Corvical bristies ot . R A. lata Cobb
Cer shifted by 2!/; —3 head widths from anterior
Spc.ecies insufficiently described: f;mm; 3—4 cervical bristles:
(splcsles slender; accessory organ 11/, spicule lengths from anu’s
probably a young A. acuminata Eberth)

............
o o s

Features otherwise.
fxcretory pore near nerve ring; 1.3mm; lateral organ lies one
1eaddleng’dn from anterio;r end; 4 cervical bristles; spicules of

slender type; accessory organ removed from their base .
T I I T A. typi
;Excretory pore anterior to cervical bristles; 2 —3mm }1,211108" coLe
at.eral organ half head length from anterior end: 5—6 o
bristles. , cervieal
gxcretory pore posterior to lateral organ.
b;icrt'letorg pore 1!/, head widths from cephalic bristles; cervical
: S. es 3 head lengths from anterior end; spicules of slender
YP€; accessory organ almost 2 spicule lengths anterior to anus
.............................. A. pellucida Bastia.
l])illi;izrt-f‘;czrg/p?lre ;11/2 head widths from cephalic bristles: cervical ’
2 head lengths from anterior end: spi ’
: ; spicules of sl
type; accessory organ hardly shifted from their base Siender
................................ A. pontica n. .
fxcretory pore at level of lateral organ; cervical bristles 2!/ o
ead lengths from anterior end; male unknown :

............

6. Anticoma pontica n. sp.

(Table 2,

Figure 6)

— 86 167 330 393 461 533
3 461 533 603 sg.
L0618 20 325 ?22560

o« =40; f=6; v=8.

3= 8.8 184 280 40.1 497 912
07 20 27 (3.1) 2.3 2300
a==82; B==51%; y=11.
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Dimensions Cephalic Lateral Excretory Cervical Nerve End of
adult @ bristles organ pore bristles ring esophagus
Length 7 10 22 40 160 340
14 17 117 22 40 45

The body tapers evenly anteriorly and posteriorly, most markedly
anteriorly in the esophageal region and posteriorly in the region behind the
genital tract. In the male the diameter at the anus is relatively thicker.
From the end of the esophagus anteriorly the body narrows more than
twofold and posterior to the anus it narrows less than twofold. The cuticle
is thin, about lu, smooth, and layers are not observed. The bristles on the
body are true bristles but there are very few.

The head is rounded and slightly flattened (Figure 6a). The cervical
papillae are well developed, set upon low elevations, and encircled by a
fold of cuticle. The ten cephalic bristles are somewhat shorter and thicker
than in A. pellucida, 7u long, or about half the head width. The lateral
organ is cyathiform with a transverse slit, widest in the middle, while in
A. pellucida the widest part is anterior and it tapers posteriorly. Its
width and length are 4u, !/, of the corresponding width of the body. The
five cervical bristles lie three head widths from the anterior end somewhat
irregularly (s.cerv. — Figure 6a).

The cephalic capsule is rudimentary and serves for the attachment of
the esophagus anteriorly. The oral cavity is very small; when the
esophagus is relaxed it is completely inconspicuous. In Figure 6b, for
example, it is visible, while in Figure 8a it is virtually absent.

The esophagus is smooth, thin, weakly muscular, about half the thickness
of the body, gradually tapering posteriorly. The esophageal glands open
more posteriorly than in A. pellucida, opposite the lateral organ;
the aperture of the dorsal gland is shifted more posteriorly (gl. oes. —
Figure 6a). The nerve ring is broad and flat.

The cervical gland lies opposite the posterior part of the esophagus on
the left, measuring about 70X25u; its duct is very long, terminating A
head widths behind the cephalic bristles, anterior to the cervical bristles.
The end of the duct before the pore is somewhat modified, appearing
more compact and shiny. The intestine is thin-walled, composed of small
cells.

The ovaries are reflexed and short, with numerous oocytes. The
oviduct proceeds from the ovary, is well developed, with muscle cells and
wrinkled epithelium; it is inserted somewhat into the uterus, as described
by de Man (1886) for A, pellucida Bastian. The latter organ is
thin-walled. The eggs measure 70X45u.

Two testes are present. There are some large cells around the
posterior part of the body (glands?). The spicules are 80—85u (e —Figure

6d), slender, with a swelling near the beginning and tapering evenly to
the end. A thin plate is attached to the concave surface of the spicule.
The gubernaculum has a broad base, pointed at the end, and envelops the
ends of the spicules (30u). The preanal accessory organ consists of a
short tube (16u). Some bristles are observed at various points on the

posterior end of the body.
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The tail of the female is relatively longer (Figure 6c) owing to its
far smaller width at the anus. The length is 8.0u, and the width at the end
is 1/ of that. The tail tapers only for half its length, after which it is
evenly narrow. The hindgut is small and thin-walled. The caudal glands
are accommodated within the tail. The proportions at the posterior end
of the male are: length of spicules 1.4; gubernaculum 0.5: tail 4.0, its
width at the end 0.1; distance from anus to accessory organ 2.1,

A. pontica is a very common nematode distributed on all superficial
faciesbutalso encountered more deeply. Cystoseira 7. 12, adult male,
female, and juveniles; rocks near Georgievskii Monastery 7.12, juvenile;
rock algae 7,12, adult female; mussels from rocks under the station 6.12,
many immature specimens; coastal shingle at Georgievskii Monastery
7.12, 1 female; slimy sand from Grafskaya Pier 7.13, 1female, immature;
Zostera 5.12, many specimens; Potamogeton from Streletskaya
Bay 3.10, S. Zernov, many; oxeas sand at Georgievskii Monastery 7.13,
few juveniles; sand, 27 sajenes atthe same place, many juveniles; algae on
oxeas sand of Kruglaya Bay 6.12, many adults; mud from Artilleriiskaya Bay on
Nassarius, many 7,15, 7,13,

As is seen from the key, this speciesis most similar to A. pellucida
Bastian, but differs from it in several minor features. Golovin's
indication that A. pellucida is encountered in Sevastopol "'on mussels,
frequently in winter, rarely in summer," relates to A, pontica.

Genus ANOPLOSTOMA Biitschli 1874

Symplocostoma pp. Bastian 1865: Trans. Linn. Soc. 25, p.132,
An. p.p. Biitschli 1874: Abh, Senck. Ges. 9, p. 36.

" " de Man 1889: Mém. Soc. Zool. France 1, p.17,

An. de Man 1907: Mém. Soc. Zool. France 20, p.49.

Type species: An. viviparum (Bastian 1865) Biitschli 1874

This genus is distinguished by the following features. It has small
dimensions and the body tapers greatly to the ends. Ten cephalic bristles
are disposed in two circlets, the anterior of four large submedial and
two small lateral bristles and the posterior of four small submedian
bristles. The lateral organ is cyathiform, removed far posteriorly. The
oral cavity is large, prism-shaped with thick walls, and devoid of teeth.
Eyes are absent. There are cervical bristles, as in Anticom a, but
not so regularly disposed. The ovaries are paired and reflexed. The
testes are paired. There are two slender spicules with a gubernaculum.
A bursa with papillae is present in the male.

The first species of this genus was described by Bastian (:865) and
related to Symplocostoma. Bitschli (1874) correctly differentiated
it from Symplocostoma but incorrectly related his An. spinosum
to that genus. De Man (1890) transferred An. spinosum Bitschli to
the new genus Axonolaimus.
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Thus, only three species are known for this genus:
1) A. viviparum (Bastian 1865), see p.47.
2) A. blanchardi de Man 1888: Mém. Soc. Zool. France 1, p.18,
Table 2, Figure 10; Walcheren Island on the coast of Holland,
mud on canal stones.
3) A. gracile Linstow 1900: Fauna Arctica I, p.128, ’:[‘able 7,
Figures 42, 43. Spitsbergen. A doubtful species, probably from

another genus,

1 (2), Tailpointed. . . . . vt i v it it et ee e A. gracile Linstow

Tail rounded at end.

. i i Y —1Y, mm
base 4!/, times greater than length, 1}/, A . )
P Xffliit;r‘EZS : . L g ............ A, blanchardi de Man

4 (3). Six times longer, about 2mm, viviparous. . ..............

.................

oo
—

ek
~

7. Anoplostoma viviparum (Bastian 1865)

(Table 2, Figure T)

Symplocostoma v. Bastian 1865: Tr. Linn. Soc. 25, p. 133, Table 11,
Figures 123 —125, ‘

An, v. Biitschli 1874: Abh. Senck. Ges. 9, p. 37, Table 5, b—Figure 2la,
G. Schneider 1906: Acta Soc. F, Fl. Fenn. 27, No.7, p. 38,
c—Figure 17a.
de Man 1907: Tijd. Nederl. Dierk. Ver. (2) 10, p. 233,
de Man 1908: Mém. Soc. Zool. France 20, p.50, Table 1,

Figure 9.
? ? 87.
1.3 9.7 179 ? 464 87.7 1250
9066 26 31 46 18
a=23; f="6; y=8.
Cephalic End of Cervical Nerve End of
Young ¢ bristles oral cavity bristles ring esophagus

11 22 105 195
Length . oo vivn v 4 - -

Width oo veennwn o 6% 10 13

The body greatly tapers (fivefold) from the.end .Of the esophagus.
anteriorly and 21/2 times to the anus. The cutlcle' is smooth and thl.n. .
The lateral organs lie two lengths of the oral cavity fror.n th.e al;lter_lor end.
The tail is 7 times longer than its width at the base, which is 5/, tlrr;tes
narrower at the end. . For other details I refer the reader to de Man's

description cited above. ‘
Theli'e was only one young female, which unfortunately was crushed when

being examined: deep Cystoseira 6.12.



A. viviparum is widespread in the northern seas of Europe. English
Channel: Falmouth, mud (Bastian, de Man), Normandy (de Man); North
Sea: Dutch coast, very common (de Man); Baltic Sea: Kiel, fine sand on
the shore (Butschli); mud in the Tvarminne Bay on the Gulf of Finland
(G. Schneider); Arctic Ocean—Kola Gulf, Lake Mogil'noe at Kildin
(Savel'ev),

71
3. Subfamily Oxystomini

This small subfamily is characterized by the great extension of the
anterior part of the body, which usually tapers also; because of this the
cephalic part is very long. The cuticle is smooth; lips are absent. The
cephalic bristles are (? always) disposed in two rows with six in the
anterior row and four in the posterior. The lateral organ is usually large,
cyathiform, lying far from the anterior end. The esophagus is attached
anteriorly to the cuticle. The oral cavity is entirely absent or extremely
small. The spicules are short. The female genital apparatus usually

has only the pdsterior branch. The following genera belong to this subfamily:

1) Oxystoma Bitschli 1874, see below.
2) Halalaimus de Man 1888: Mém. Soc. Zool. France 1, p.2.*

3) Thalassoalaimus de Man 1893: Mém. Soc. Zool. France 6, p. 81 %x

May be a freshwater and terrestrial genus also.

4) Alaimus de Man 1880: Tijd. Nederl. Dierk. Vereen. 5, p.2; 1884
Nem. Niederl. Fauna, p.29; Hofmanner 1913 Revue Suisse Zool.
21, p.604. Six species.

1 (2). Bristles on anterior end of body absent, gubernaculum also. . ..
................................. Alaimus de Man

2 (1). Bristles on anterior end of body present, gubernaculum also

3 (4). Lateral organ small, shifted anteriorly . ................
......................... Thalassolaimus de Man 1893

4 (3). Lateral organ lies far posterior to cephalic bristles.

5 (6). Lateral organ comparatively short, its enclosed part somewhat
smaller than its aperture. .......... Oxystoma Biitschli 1874

6 (5). Lateral organ in form of very long longitudinal slit, 6—8 times
longer than width of head, enclosed part only a small pocket
compared with overall length .. ...... Halalaimus de Man 1888

One species: H, gracilis deMan 1888, loc, cit., p.3, Table 1, Figure 1, Walcheren, Holland,
mud on stones,

One species: Th, tardus de Man 1893, Loc, cit., p.82, Table 5, Figure 1; de Man 1907: Mém.
Soc. Zool. France 20, p.34, Table 1, Figure 1; Jerseke, Faimouth, on rocks among algae.
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Genus OXYSTOMA Bitschli 1874
Abh. Senck. Ges. 9, p.34.

Type species: O. elongatum Bitschli 1874

These are worms with a very elongated and pointed anterior end (hence
the name). In many forms the body is also extremely extended and slender.
The cuticle is smooth, relatively thick, almost free of bristles. Lips and
oral cavity are absent. The cephalic bristles lie in two circlets, the
anterior forward with six bristles, the posterior on the neck with four
bristles. The lateral organ is quite large, cyathiform with a large aperture,
shifted far from the anterior end. There is a pyriform cervical gland.

The esophagus is very slender anteriorly, widens only posteriorly, not
forming, however, a bulb. The female genital apparatus is unpaired, only
its posterior part being preserved. The gonopore lies far anterior to
midbody. The spicules are short and slender, curved, with a velum. A
gubernaculum is present. The tail is long, of various shapes depending
on the species.

The following species have so far been described:

1) Ox. elongatum Bitschli 1874: Abh. Senck. Ges.9, p. 34, Table 4,
d —Figure 18a.
de Man 1907: Tijd. Nederl., Dierk. Ver.(2) 10, p.231; Mém.
Soc. Zool. France 20, p.43, Table 1, Figure 6 —Falmouth,
English Channel; Jerseke, Holland, frequently (de Man); oyster
banks of Sylt (Bitschli); Kola Gulf (Savel'ev).

2) Ox. pellucidum Cobb 1898: Proc, Linn. Soc. NSW 23, p. 395 (mud
below tidemark — Port Jackson NSW); species very similar to
the foregoing, possibly not different from it.

3) Ox. clavicauda n.sp. see p.50.

4) Ox. filiforme n.sp. see p.51.

5) Ox. obtusum (Villot 1876); Anticoma o.: Arch. Zool. Exp. (1) 4,
p. 463, Table 11, b—Figure 9a (after de Man 1878 p. 99);
requires redescription

Stenolaimus macrosoma Marion 1870 is obviously not Oxystoma
(de Man 1878 p.99) but Leptosomatum.

1 (6). Narrow end of tail thickened, clublike. Aperture of lateral
organ oblong.

2 (5). Distance from anterior end to lateral organ 5—6 times greater
than width of head.

3 (4). Club of tail conspicuous —about half body width at anus ......
............................. O. elongatum Biitschli

4 (3). Club of tail inconspicuous —about '/, body width at anus . . .. ...
............................... O. pellucidum Cobb

5 (2). Distance from anterior end to lateral organ is 12 —14 times
greater than widthof head . ... ... ..... O. clavicauda n. sp.

6 (1). Tail fairly thick, truncated at end.

7 (8). Aperture of lateral organ round; length more than 100 times
exceeding width. Esophagus very slender. . . O. filiforme n. sp.

8 (7). Bodynotsolong (?) .......ouviieuvnonn O. obtusum Villot



There is one testis, recurved posteriorly. The spicules (Figures 8c, d)
are curved and there apparently is a velum; they taper evenly to the end,
while an uneven outline is observed at the bagse. They are 55 M long. The
gubernaculum is 22u long and lies laterally over 1.:he spicules in t.he form
of two separate plates not joined in the midlinfe (Flgt'lre 8d). A thlckefled
region of cuticle anterior to the anus in the midline is beset W?.th a pair of
stout bristles (Figures 8c, d). The tail tapers evenly for half its length,
then widens into a terminal club (Figure 8c). The tubula? caudal glands
extend anteriorly towards the anus by the length of the tail. fEach.gland
has a separate cone in front of the caudal pore. T}}e proportions in the
tailare: narrowestpart 0.2; terminal club 0.5 (0.6 in female); length 5.0
(7.0 in female); spicules 1.3; gubernaculum 0.5; distance from anus to

istles mentioned above 1.2,
bm’sl‘thisS species is found in oxeas sand: Peschanaya Bay 7.12, one female;
Georgievskii Monastery 9 sajenes and 18 sajenes 7.12, 13 males.

8. Oxystoma clavicauda n.sp.
(Table 2, Figure 8).

10.5 244 387 41.0 578 93.6
oz 12 15 17 13 3000

w=059; B=4; y=16.

Si
1
|

3 ? 167 ? 931
0.3 11 11 1.0

a=90; B="6; y=14.

3800

Anterior Posterior Lateral Excretory Nerve End of i N N : £f0. elongatum
3 s , .Sp. ery close relation of O. g
bristles bristles organ pore rin esophagus O. clavicaudan Sp. s av . s gl :
g i P 75 Biitschli and O. pellucidum Cc?bb', but 1s'easiytdtlstmgu;lslhziirzgitg’em
Length 5 37 65 250 270 620 by the elongated anterior end. It is mtere;t};ngdt ifiane gur'nts(:hli and Cobb
e e e e . . 3 > 3 e " > )
Width ... 11 11 15 a1 39 38 (strictly the vestibule), which is mentioned by

is apparently absent here.

The body tapers greatly anteriorly, narrowing almost fourfold from
the end of the esophagus, whence it widens slightly to midbody; it tapers
slightly posteriorly; at the anus it is 3/, of the maximum diameter. The
male is narrower than the female, almost of even thickness from the end

9. Oxystoma filiforme n.sp.
(Table 2, Figure 9)
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of the esophagus to the anus. The cuticle is 2u, relatively thick, and
smooth. There are bristles only on the head and posterior end of the male.

The head is rounded, without lips, and a slightly tapering neck follows
it (Figures 8a, b). I found no labial papillae. The cephalic bristles lie
in two circlets; the anterior with six bristles 4u long at the extreme
anterior end and the posterior with four bristles 3/, u long considerably
more posteriorly. The lateral organ is in general cyathiform, the
anterior aperture is very wide, while the posterior enclosed part is small.
The walls of the open part are thickened laterally, and a small denticle is
present on the dorsal wall of the enclosed posterior part; the extreme
posterior tip curves slightly dorsally. Its length in the male is 24 — 30u,
its width 7y (half the width of the body), and the length of the open part is
14u. In the female it is far smaller, its overall length being 8 u and its
width not exceeding'/; of the corresponding diameter of the body. The
oral cavity is absent. The esophagus widens gradually posteriorly but
does not form a bulb. At its origin the intestine is S-shaped, making a
loop, as described by Biitschli (1874) for O. elongatum. However,
this is undoubtedly a postmortem manifestation due to the contraction of
the body. This loop was present in by no means all my specimens.
De Man emphasizes its absence in his examination of O. elongatum,
The long cervical gland terminates near the posterior end of the esophagus.
The excretory pore lies anterior to the nerve ring.

All the female genital apparatus is shifted far anteriorly and there is
only one posterior ovary of the reflexed type. Eggs were not yet present
in the uterus.

3 5.0 150 31.8 638" 984
0.2 06 06 (08 08
«=130; B==61/5; v==60.

3820

7.1 13.0 86.1 404 52.7 97.6

4080
902 06 08 039 05
a=115; B="T1/p 1=40.
Cephalic Lateral Nerve End of
¢ bristles organ 1ing esophagus
Length . .. .. e 2 20 195 580
Width ... 5% 9 25 25

The extremely long body tapers greatly anteriorly 'twofold from tl'zxe end
of the esophagus, fourfold or somewhat more from mldl.oody, fmd to /3
at the anus. The tapering is so gradual astobe almost insensible. The
cuticle is relatively thick—1%/,u; bristles are absent except at the front,

* Beginning of the vas deferens.
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The head is slightly conically rounded (Figure 9a). It is surrounded by
a circlet of six small cephalic bristles 1Y, u long. I could not locate the
remaining four bristles. The lateral organ (Figure 9a) is 4/, 1 long, 3, u
wide, cyathiform, with a rather constricted anterior aperture. In females
and males it is of uniform size,

Inside the head there are some stiffenings, which I could not examine
because of the small size of the specimen. The esophagus is very narrow
at the beginning, 3u at the level of the lateral organ (t/ of the body width —
Figure 9a), and then gradually widens; at the nerve ring it is 5u, 1/, of
the body width), and near the end it is 16 u (about 2/, of the body width).
Some large cells lie around it in the body cavity displacing it laterally
(cel—Figure 9a). These cells run for the entire length of the body.

The cervical gland lies at the level of the posterior region of the
esophagus and is 9u wide; the excretory pore lies exactly at the level of
the nerve ring.

The female genital organs consist of the following parts: a single
posterior reflexed ovary, succeeded by a short oviduct, followed by the
uterus, which in my specimen was full of sperm. The vagina has very
thick walls, so that a square is formed when they are tightly squeezed
together. Another short uterus runs anteriad from the vagina. This is a
part of the reduced anterior half of the female genital apparatus.

The testis is long and expanded at the base. The sperm are
comparatively very long, oval, 3X4u; two hardly fit in the vas deferens
together. The spicules (Figure 9d) are shorter than in the forgoing
species; the base is slightly swollen, the end is pointed and anterior to it
there is a velum; they are 30u long. The gubernaculum covers the endsg
of the spicules and is about 14pu long. The cuticle is somewhat swollen
behind the anus. The tail tapers gradually to the end, where it is rounded.
The proportions at the posterior end are: length of tail of the male 2.7,
female 4.5; width at end 0.3; spicules 5.2; gubernaculum 0.8.

This species is found in oxeas sand: Peschanaya Bay 1.12, male,
5.12, female; Georgievskii Monastery 8.13, 2 males.

O. filiformis is easily differentiated from O. clavicauda by the
narrower esophagus and far narrower body. Apparently, "Anticoma"
obtusa Villot is a close relation of our species, but differs from it
(according to the drawing) by the shorter body.

4. Subfamily Enoplini

I include here those genera of family Enoplidae in which a
masticatory apparatus consisting of three movable jaws hag developed.
Furthermore, I incorporate genus Enoplolaimus de Man, which does
not possess such jaws, but is closely associated with Enoplus through
Enoploides and has immovable pieces resembling jaws. These pieces
are enclosed in a chitinized ring, which is homologous with the cephalic
capsule of Leptosomatini. All the nematodes here are of large or medium
size, and most frequently are stout. There is a superficial cephalic
capsule separated by a cephalic line, three lips, six labial papillae or
bristles, and ten cephalic bristles. The lateral organ is cyathiform, oval,

with an anterior semicircular aperture. (Only in Enoplo l.aim us are
unusual proportions described, and these have yet to be confirmed. ) The
esophagus is thick, the ovaries reflexed. o

This subfamily is closely linked to Leptosomatini through genus

Triodontolaimus de Man.

I isolate in it the following genera:

1) Enoplus Dujardin 1845, see page 53.

2) Enoploides Saveljev 1912, see page 62.
3) Enoplolaimus de Man 1893, see page 71.
4) Triodontolaimus de Man 1893.%

1 (6). Three distinct movable jaws.
(5). Jaws long with two (or three) hooks at end.. "
id posteriorly. Lips short. Labial papillae .. ... ..
(8 Jaws sl ° .. y .. p ................ Enoplus Dujardin
4 (3). Jaws posteriorly extended in two processes between which 1'1es
aperture of esophageal gland, sometimes set on a toE)th. LlpS.
usually very large. Labial bristles. ... ... Enoploides Saveljev
5 (2). Jaws short, provided with one pointeach.................
6 (1), ja'w.s.a'b-se.n.t,. replaced by immovable bars with two lateral

processes anteriorly and two processes posteriorly. Teeth

present. Labialbristles............. Enoplolaimus de Man

78 Genus ENOPLUS Dujardin 1845

Hist, Nat. des Helminthes p. 233.

Bastian 1865: Trans. Linn. Soc. 25, p.147.
Biitschli 1874: Abh. Senck. Ges. 9, p.40.
de Man 1886: Anatomische Untersuchungen p. 9.
Rauther 1909: Zool, Jahrb. Anat. 23, p. 717 (structure of
ophagus).
Enoplu sez;() pg. E)berth 1863: Untersuchungen iilber Nematoden p. 31.
Schneider 1866: Monographie der Nematoden p. 50.
Enoplostoma Marion 1870: Ann. Sci. Nat. Zool. (5) 13, Art, 14, p.22,

Type species: E. tridentatus Dujardin 1845

E noplus is one of the best-studied genera and is common.in all seas.
I shall give only a short account here, since there is an exceptional
description by de Man (1886). . . . .

The body is stout, usually tapering slightly anteriorly. The cuticle is.
smooth with a layer of crossing fibers anteriorly, as in the Lieptosomatini.

* Mém, Soc, Zool, France 6, p,114 with one species: Tr, acutus (Villot 1875) Enop.us ‘ac.
Villot: Arch, Zool., Exp. 4, p.460, Table 11, Figure 6; de Man loc, cit, p.115, Table 7, Figure 12,
In algae on rocks at Falmouth, Roscoff in the English Channel,
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The head is provided with three lips, each of which is beset with two
labial papillae. There are ten cephalic bristles. The small cyathiform
lateral organ has a special slit in front of it. Behind its aperture is a
discernable cephalic line. The inner layer of cuticle anterior to it is
compacted into the superficial cephalic capsule. In the oral cavity there
are three movable jaws, one dorsal and two subventral. Each has two
points at the end, enlarges in the middle, and has a rounded base. The
esophageal glands open in the oral cavity under the jaws (Rauther). The
jaws are enclosed in the narrow but tight ring of the cephalic capsule.
The esophagus is stout over its entire extent and partly pigmented.
Anteriorly there are (not always) two eyes without lens. The female
genital organs are paired, the ovaries reflexed; the testes are paired.
The spicules are short and arched, a gubernaculum is present, and these
structures are often of very complex form. An accurate definition of the
species is usually possible only from the male genital organs. There is
a large preanal tubular accessory organ, The tail is long and conical.

There are two species from the Black Sea, and I described the third
from the Sea of Azov.

This genus has not altered in scope since Bastian (1865). An historical
survey 1s given by de Man (1886); so far only Rauther (1909) has made
any significant additions to the anatomy.

The known authentic species of Enoplus are as follows:
Section «— species with pointed tail and notched spicules,

1) E.crassus Filipjev 1916: Ann. Mus. Zool. Petrograd 21, p. 95,
Table 5, Figure 8.— Murmansk —Vardé, Teriberka coastal zone.

2) E. alatus Saveljev 1912: Tr. Soc. Nat. St. Pétersbourg 43, livr.1,
p-109. Murmansk: Ekaterininskaya Harbor, Pala Inlet, muddy
sand.

3) E. michaelseni Linstow 1896: Ergebn. Hamburger Magalhaenischen
Sammelreise 1 No.7, p.14; de Man 1904 Rés. voy. Belgica;
Nématodes libres p. 19, Tables 4 —8, Figure 7; syn.:

E. atratus Linstow 1896 loc. cit. p. 10. South America:
Navarino Island, Ushuaia, Boie de Torrent, Londonderry Island,
Canal Frangais.

4) E. communis Bastian 1865: Trans. Linn. Soc. 25, p. 148, Table 12,
Figures 164 —166; Biitschli 1874: Abh. Senck. Ges. 9, p.40,
Table 8, Figure 35; de Man 1886: Anatomische Unters. iiber
freil. Nordsee-Nematoden p. 14, Tables 1—3;? Villot 1875:
Arch. Z. Ex. 4, p.459, Table 11, Figures 4, 5;? Rauther 1907:
Zool. Jahrb. Anat. 23 pp. 704, 717 (structure of esophagus).
Syn.: E. cochleatus Schneider 1866: Monogr. d. Nematoden
p.57, Table 4, Figures 9—13;? E. dujardini Bastian 1865:
loc. cit. p. 149, Table 12, Figures 168—170. Distributed in all
the northern seas of Europe: Falmouth (Bastian), Roscoff (Villot)
Walcheren (de Man), Kiel (Bitschli), Heligoland (Schneider,
Rauther), Kola Gulf (Savel'ev), vegetation off the coast of
Denmark (Ditlevsen), Spitsbergen (Linstow).

5) E. pigmentosus Bastian loc. cit. p. 149, Table 12, Figures 171, 172
(also possibly a synonym of communis).
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6) E. euxinus n.sp. see p.82. .

7) E. tridentatus Dujardin 1845: Histoire naturelle des Helmmthes
p.233; Bastian 1865 loc. cit. p. 151 (an exact repetition of th'e
description of the forgoing species). ''Entre les algues marines
4 Toulon, et a Séte dans 1'étang de Thau' (Dujardin) Séte—
canal de Bourdigues (Rouville) indications: ""'St, Malo dans
1'océan'' (Dujardin) in de Man's opinion the result of an error.
The species is insufficiently clear. .

8) E. hirtus (Marion 1870) Enoplostoma H.: Ann. Sci. Nat. Zool.
(5) 13 Art. 14, p.22, Table F, not a synonym of
communis, as Marion thought (Cr. Ac. Sci. 80, p.499),
Common over the entire year around Marseilles).

9) E. macrophthalmus Eberth 1863: Unters. ub. Nematoden.p; 35,
Table 2, Figures 23, 24; Table 3, Figure 6. Nice. It will |E>e
possible to elaborate this species only whenthe male is described.

Section f — species with pointed tails and smooth spicules.

10) E. behringicus Filipjev 1916: Ann, Mus. Zool. Petrograd 21,
p.98, Table 5, Figure 9. Bering Sea.

11) E. brevis Bastian 1865: Trans. Linn. Soc. 25, p.150,uTable 12,
Figures 176, 177; de Man 1886 Anatom. Unters. Uber
freilebende Nordsee-~-Nematoden p. 27, Tables 4, 5; Falmouth
(Bastian); Walcheren (de Man); Kola Gulf (Savel'ev).

12) E. littoralis n.sp., see p.60. )

13) E. auriculatus Saveljev 1912: Tr. Soc. Nat. St. Petersb.ourg
43 livr. 1, p.109. Murmansk: Pala Inlet, Lithothamnium.

14) E. maeoticus Filipjev 1916: Ann. Mus. Zool. Petrograd 21, p.1oi,
Table 5, Figure 10. Sea of Azov: Arabat Tongue, among algae.

15) E. minor (Marion 1870) Enoplostoma minus: Ann. Sci. Nat.
Zool. (5) 13, Art. 14, p.23, Table G, Figure 1. Around
Marseilles, possibly a synonym for the following:

16) E. striatus Eberth 1863: Unters. iiber Nematoden, p. 36, Table 3,
Figures 9 —12. Nice.

Section v — species with blunt tails.

17) E. obtusicaudatus Eberth 1863 loc. cit. p.36, Table 3, Figures
7, 8. Nice. .

18) E. brevicaudatus (Marion 1870) Enoplostoma br.: Ann. Sci.
Nat. Zool. (5) 13, Art. 14, p. 24, Table G, Figure 2. Among
Chaetomorpha, in the winter around Marseilles.

Section & — aberrant species with short jaws (probably not Enoplus).

19) E. inermis Bastian 1865: Trans. Linn. Soc. 25, p.150, Table 12,
Figures 173 —175; in cortical sponges from rocks, Falmouth.

Unfortunately, I was unable to obtain descriptions of the following
two species:

20) E, bisetosus Linstow 1908: Denkschr. med. naturwiss. Ges. Jena

13, p.27. .
21) E. macrolaimus Linstow 1908: ibid. p.27. Both from the Atlantic
coast of South Africa.
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This list contains all the members of Enoplus established after 1865,
It does not include a whole range of species that were described in
insufficient detail by earlier authors.

Jaws very short, with process in anterior part perpendicular

to axis of jaw. Tail pointed............E, inermis Bastian
Jaws longer, without process.

Tail blunt {following two species may be synonyms).

Body same width at anus as for a great extent anteriorly. . .. ..
e e e e e e . E. brevicaudatus (Marion)
Body tapers quite sharply to anus . .. . E. obtusicaudatus Eberth
Tail pointed.

Only female known.

Very large jaws and eyes, tail with filiform part at end, six
times longer than width at base. ... . E. macrophthalmus Eberth
Jaws regular. Eyes indistinct, esophagus greatly pigmented.
Similarto E. communis, butjawslarger . .. .. .. ... ... .
e e e v ... . ... E, pigmentosus Bastian
Males. Features do not accord with items 8 and 9.

Spicules with special plates that create impression of

indentations on trunk of spicule.

Indentations exactly at middle of spicule. . . .
Indentations located nearer to end of spicule.
Spicules twice shorter than tail.

Jaws of length equal to half head width, widest at middle . .. ..
....................................... E. euxinus n. sp.
Jaws of length equal to 3/, head length, widest anteriorly, of
constant width anteriorly . ..... ... .. E. tridentatus Dujardin
Spicules of same length as tail or only slightly shorter. Jaws

of length equal to half head width. Lateral organ lies anterior

to cephalic line.

10—12mm; o =45—55; very similar to E. communis,
spicules broader, with strongly developed internal plates.
Gubernaculum of other form. ........... E. alatus Saveljev
Other features.

Special mound on spicule posterior to indentations; manubrium
absent. Lateral organ !/,, head width e e e e
.............................. E. communis Bastian
Mound absent; manubrium present, sometimes hardly noticeable.
@ =40-—45; lateral organ!/ head width . . ... ............

E. hirtus (Marion)

Spicules smooth without indentations.

Two low mounds on spicules. Gubernaculum hollow, round,
attached to spicules dorsally. Accessory organ long, tubular ..
............................ E. behringicus Filipjev
Mounds on spicules absent. Gubernaculum envelops their ends.
Accessory organ with funnel, short.

Spicules with distinct manubrium. Following two species may

be synonyms: differences are merely:
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28 (29). Tail thickened at end. Accessory organ with internal partition
................................... E. minor (Marion)

29 (28). Tail not thickened at end. Partition absent. .. .......... ..
...................................... E. striatus Eberth

30 (27). Manubrium absent.

31 (32). Esophagus has wavy outline and plasmatic substances
interstratified with muscles (as in Enoploides). .........
.................................. E. maeoticus Filipjev

32 (31), Esophagus compact as usual. .

33 (34). Gubernaculum of complex structure, divided into three. ... ..

................................. E. auriculatus Saveljev
34 (33). Gubernaculum not divided into three. Spicules slightly curved.

35 (36). Lateral organ lies wholly anterior to cephalic line. Length of
jaws almost equal to half diameter of head. Tail of male more
than twice longer than wide, of female almost three times longer
........ e e i, E, brevis Bastian

36 (35). Cephalic line intersects lateral organ. Length of jaws

considerably less than half diameter of head. Tail of male
shorter than twice diameter at anus, of female 21/2 times
diameter at anus . . .. e e e e e e e e e e e e E. littoralis n. sp.

10. Enoplus euxinus n. sp.
(Table 2, Figure 10)

g L1° 104 171 357 554 643 93.9
T4 24 26 23) 2.4

a=235, B=6, y=14.

4200

1.0% 87 16.0 3847 46.7 b55.7 67.3 783 94.1
1.5 27 27 3.3 1.8
=30, p=6, y=17.

4600

These dimensions are taken from summer specimens; following are
formulas of larger females, with the dimensions of the genitaltract omitted:

7.1 13.4 549 94.9

9.7 151 60.0 94.2 185250;

Mussels 112 Q 1=—2 535357 50-°0 2 {3 26 3.1 3

— 7.0 128 513 846 . — ?13.6 53.3 954 . (old female with
1322 28 28 18°°% 147 26 28 18 eggs deposited)

Oxeas sand at Georgievskii 6.0 152 33.1 52.0 715 3?(35 6525

Monastery ? 1.4 21 25 2.8

The size varies greatly, as is seen from the formulas; particularly
large specimens were encountered in deep parts. In winter they are
also larger.

* End of jaws.
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Dimensions Cephalic End of E Excretory Nerve End of
. ) e

o bristles jaws 4 pore ting esophagus
Length 25 45 70 270 400 740
Width 60 65 - — 95 105

?
Length 25 45 75 320 470 820
Width 70 80 — - 120 130

The body tapers very little anteriorly, narrowing less than twofold from
the end of the esophagus to the front, so that it seems very stout and
truncated. The middle of the body is quite swollen, more so in the female,
The body tapers to the anus in the male very slightly, and almost twofold
in the female. The thickness increases somewhat with growth, so that the
longer specimens are relatively stouter (cf. formulas). The cuticle is
5—6 u thick, smooth; layers of crossing fibers are observed only
anteriorly. Several layers of cuticle are noted, the outer being about 1/,
of the overall thickness and more compact. The inner layer divides *
further into secondary layers. The body is beset all over by numerous
long thick bristles.

The structure of the head is very similar to that of E. communis
Bastian as described by de Man (1886). Although for the most part I need
only reproduce the data from this excellent description, I nevertheless
shall give a more detailed account of my own species, so that when
dealing with the structure of Enoploides and Enoplaimus it will
not be necessary to refer to an extraneous source. Three large lips are
observed anteriorly to the head enclosing the oral aperiure {lab. —
Figure 10a). Each lip consists of thicker lateral parts and a thinner
median part, is stouter at the base and narrower at the end. A
circlet of six labial papillae lies posterior to the lips. The papillae are
well developed and project as mounds over the surface of the head
(p.lab. — Figure 10a)., There are ten cephalic bristles, six 24u long,
and four shorter submedian bristles 19u long. The lateral organ is very
small lying somewhat ventrally to the lateral bristles. It is oval,
cyathiform, with an anterior aperture. Its length is about 9u, width 5u,
equalling 1/}, to 1/, of the corresponding diameter of the body. There
is an additional special organ—a slit lying ventrally to the lateral bristles
[cephalic slit] (fis. ceph. — Figure 10a). The lips seal the entrance to
a small vestibule, which passes to a fairly large funnel-shaped coral
f:avity circumscribed laterally by three jaws. Each jaw (gn.— Figure 10a)
is a curved formation with two points at the end. Only the margins of
the jaw are of homogeneous structure; a cross-hatching caused by small
canals that pass through the jaws is observed. The length of the jaws is
33—34pu. The true cephalic capsule (c. ceph. — Figure 10a) is homologous
with the cephalic capsule of Thoracostoma and Deontostom a,
and is a chitinized ring bending around the pharynx at the level of the
anterior end of the jaws, This ring sends off processes—thickenings on
the internal lining of the esophagus—directed to the base of the jaws.
Another, external, cephalic capsule is homologous with the striated
capsule of Phanoderma and extends posteriorly as far as the cephalic
line (1. ceph.— Figure 10a) and is simply a modification of the lower
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layer of cuticle. The structure of the esophagus has been described in
detail by Rauther (1907). Along the esophagus parallel to the angles of

its lumen run pigmented chords of plasma which are the result of the fusion
of the ectodermal cells of the esophagus. Processes extend from these
chords along the surface of the esophagus to the middle of its sectors.

The most anterior process of the dorsal hali of the subventral, laterally-
disposed sectors is particularly well developed and constant (oc. —Figure 10a).
It has an extended transverse form with some irregular thickenings

and curves. This is the eye, which here is of extremely simple structure —
a pigment cup with no lens. Its width is 16 —20u, length 8—11lu,

depending on the individual. The distance from the eye to the anterior

end is equal to the head width. The esophageal glands open under the jaws,
half way along them, as Rauther observed (1907). The nerve ring is very
narrow and hardly noticeable. The cervical gland is quite large, pyriform,
and located at the level of the posterior part of the esophagus. The
excretory pore lies three-quarters of the distance from the anterior end

to the nerve ring. The intestine is in adults sometimes highly pigmented;
in young it is usually clear. One young specimen found in mellina ooze
from the Chernaya River had a completely black intestine and esophagus
due to the accumulated pigment.

The ovary is long, straight, and the deposition of the vitelline granules
occurs in several eggs simultaneously. The oviduct has fairly thick walls
consisting of a few large cells. The uteri of both sides are fused into one,
with a thick wall. The eggs are 120X 130y, the shell attains 4u. The
vagina is short, about 1/;—1/; of the body width. Its walls around the
gonopore have chitinized stiffenings.

The internal male organs do not differ from E. communis Bastian.

The spicules (Figures 10d, e) are of the ribbed type, 145u long.

They curve uniformly and gradually in a very characteristic arch, and are
pointed at the end. There is a small manubrium at the base; a lateral
chitinized fold begins in its posterior quarter running obliquely posteriorly.
Between the middle and posterior third of the spicules 4—5 ribs are
located. On closer investigation these ribs prove to be thin plates that
cover the entire lower half of the spicule or some part of it (Figures 10d, e).
The gubernaculum has a very characteristic shape, consisting of two
lateral parts (a— Figures 10d, e) and a median unpaired part (b —Figures
104, e). Its overall length is 60u. The lateral parts consist of thick

rolls of irregular form., On the upper end there are two processes, one
running upwards and the other downwards from the spicules (c, c —Figure
10d). These lateral parts are constructed of thick chitin. The middle

part consists of thin chitin and is irregularly saddle-shaped, connecting
the two lateral parts (b —Figures 10d, e). The form of the gubernaculum

is very characteristic and distinguishes E. euxinus from the other
species studied. The accessory organ lies in front of the anus at a
distance from it hardly exceeding the length of the tail. It is tubular

with a funnel inside and an aperture at the end, is directed posteriad, and
is 60y long. The ventral (anterior) wall covers a larger part of its gland
than does the dorsal (posterior) wall. The supplementary bristle armature
comprises two long slender bristles immediately behind the anus
(s,—Figure 10c), followed by some preanal elevations of cuticle furnished
with sensory papillae (p.—Figure 10c), and finally a row of 10—12 long,
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slender bristles running subventrally from a point not far behind the anus
to the accessory organ (82 — Figure 10c).

The tail of the male and the female is approximately of the same form:
it tapers conically to the end, sharply in the basal half and gradually in
the terminal half. In the male the end is more slender than in the female
and the tail is shorter. In the female the tail appears longer because the
body narrows greatly around the anal pore. The caudal glands are small,
pyriform, and located within the tail. The caudal pore pierces the
cuticle as a cone, and the cuticle is somewhat thickened at the end of the tail.

The proportions at the posterior end are: length of tail of male 2.4, of
female 3.0; width of tail at end of male 0.12, of female 0.18; length of
spicule 1.4; gubernaculum 0.6; distance from anus to accessory organ 2.5.

E. euxinus is one of the most common nematodes of the Black Sea,
being distributed over allits facies where there are merely algae, upon which
they feed. I found adult E. euxinus in superficial facies only in winter;
in the summer there were only young. In phaseolin mud and in deeper oxeas
sand of the Georgievskii Monastery adults were found in the summer also,
apparently owing to the lower temperature that predominates constantly there.

Rock facies: Mussels from rocks under the station 6.12, juveniles oo;
mussels from piles 1,12, adults »; Cystoseira 5, 7.12, manyinall
samples from various depths; stone algae 7.12, juveniles «; clay with
incursions of Barnea, from the cordon on the North Side 7.13 juveniles o,

Sandy facies: Peschanaya Bay 1.12, 6.12, 7,12, 8,13 juveniles, few,
coastal sand at the same place 6.12, lyoung. Sand, 9 sajenes, Georgievskii
Monastery, juveniles. Dirty sand from under wharves of R. O, P, and T.*
1.12 adult male; Oxeas sand, 18 sajenes, Georgievskii Monastery 7,12, adult
male and female,

Coquina: Georgievskii Monastery 7.12, some adults; oysters 6.12, young.

Seaweed facies: Ulva New Holland 6.12, young, Zostera 5.12, young.
Phyllophores 6.12, very many young.

Muddy facies: sediment washed from Nassarius from mud of
Artilleriiskaya Bay 1.12, young; mellina ooze from Chernaya River 6,12,
young. Phaseolin mud from Georgievskii Monastery 7.13, young and
semi-adult males.

E. euxinus n.sp. belongs to the group of Enoplus with indented
spicules and is differentiated from the majority of them by the longer tail.

In E. tridentus Dujardin the jaws are far shorter, judging from the
description. However, it is possible that this feature will prove to be
incorrect and the two species will be recognized as identical.

11. Enoplus littoralis n.sp.
(Table 2, Figure 11)

58 108 ? 954
14 25 26 (300 27

0=33; B==01y; y=19.
59 168 20 31 35 51
1.5 28 29 3.2

2=30; B=6; vy =171,

& (young) 2240

63.5 94.3
o 2600

9 (semi-adult)

* [A former steamship company.]
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? Labial Cephalic End of Nerve End of
2,6004 bristles bristles jaws ring esophagus
Length — 12 11 125 210
Width 16 30 32 58 61

This species in the adult state is probably no more than 3!/,mm long,
thus considerably shorter than E. euxinus. The body hardly tapers
anteriorly and posteriorly, especially in the male, in which it is almost of
uniform diameter from the nerve ring to the anus. In the female it swells
somewhat in the middle and tapers to the tail. The width of the head is
almost twice greater than the body width at the nerve ring. The cuticle is
3 u thick, and consists of two layers; the inner layer is thicker and
indistinct signs of annulation are seen at its border with the outer. A few
bristles are observed over the body.

The head is considerably shorter than in E. euxinus and the like, is
reminiscent of E. brevis Bastian {(de Man, 1886) in the position of the
cephalic line, but still shorter than the latter. The elevations upon it are
less pronounced than in E. euxinus, and because of this it appears more
regularly rounded. It is separated from the trunk by the somewhat wavy
cephalic line, which corresponds to an annular depression (1. ceph. —
Figure 1la). The lips are considerably shorter, do not break the overall
roundness of the head, and are in general constructed as in the foregoing
species; the anterior plate is extremely thin and transparent. The labial
papillae (p.lab.— Figure lla) are six in number and protrude less than in
E. euxinus. There are ten cephalic bristles, the length of the six larger
ones is 9u and of the four smaller sublaterals 71/2u. The lateral
organ is cyathiform, its length is 6u, width Su (1/7 of the width of the
head), its anterior aperture 21/,u. It is intersected by the cephalic line.
The internal structure of the head is as in the.other members of
Enoplus.

The jaws in this species are very small, only 14u long, which is
less than half the width of the head at the level of the cephalic bristles.
Owing to this the length of the oral aperture and the size of the cephalic
capsule are very small. The subcuticular capsule is also shortened
owing to the short head.

Eyes are absent and the esophagus is unpigmented. The esophagus is
regularly cylindrical, expanding slightly posteriorly, and is not so well
developed as in most forms of Enoplus; sufficient space is left for
the organs of the esophageal part, which are not displaced to the cuticle.
In respect of this the nerve ring also is here relatively thicker than in
other forms of Enoplus. The cervical gland lies normally, in the
posterior part of the esophagus; the excretory pore is located anterior to
the nerve ring. The intestine consists of numerous cells and is
unpigmented.

I do not describe the structure of the female and male internal genital
organs since there were only immature specimens at my disposal.

The spicules are of the smooth type (Figure 11d), of length (in a male
2,600u long) 73u, curving gradually. The base is expanded, the following
part is narrow; then there is a slight widening once more, and tfinally a
pointed end. The gubernaculum (Figures 11d,e), as in E, euxinus, has
lateral and median parts. Its overall length is 32 u. The lateral parts
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are more exposed than in E. euxinus, being not tubular but in the form
of irregular plates that do not completely cover the ends of the spicules.
At the end of these piecesthe same spirals are observedasin E. euxinus.
A thickening occurs on the median parts that join under the spicules
(a—Figure lle). Theaccessoryorganinthe male is 24 u long and has the
form of a short tube with thickened borders at the base (Figure 11f). Four
large, stout supplementarybristlesare present posterior to the anus in
addition to the usual rows of 10—15 bristles lying subventrally between the
anus and the accessory organ. Some bristles are found on the tail,

mainly laterally.

The tail is far shorter than in E. euxinus. Its base is far narrower
in the female, while the end of the tail is narrower in the male. The
proportions at the posterior end are: tail length of male 1.8, of female 2.5;
width at end of tail of male 0.2, of female 0.25; length of spicules 1.2;
gubernaculum 0.6; accessory organ 0.4; distance from anus to accessory
organ 1.2.

This species is very common in Peschanaya Bay in coastal dead seaweed
and in the sand under it, along the high water mark where other species are
not located. I did not come across 6 and 7.12 adult specimens, since they
probably mature in the winter.

E, littoralis n.sp. is a close relative of E. brevis Bastian, but
is distinguished from it by several minor features (see key).

Genus ENOPLOIDES Saveljev 1912

Tr. Soc. Imp. Nat. St. Pétersbourg 43 livr. 1, p.113.
Enoplus ex p. Blitschli 1874, Abh. Senck. Ges. 9, p.40.

Type species: E. murmanicus Saveljev 1912

The members of this genus are medium-sized and small nematodes,
often quite stout. The cuticle is usually finely annulated, The three lips
are strongly developed such that a very broad oral aperture is obtained
with angles reaching far posteriorly. At the sides of each lip there is a
transversely striated plate (like a row of bristles fused together) which
tightly seals the mouth when the lips are closed. The labial bristles, which
here replace the labial papillae, are set in pairs on each lip. There are
ten cephalic bristles, The lateral organ is very small, cyathiform, lying
immediately behind the lateral cephalic bristles. The oral cavity is wide,
bordered by three movable jaws furnished with two (rarely three) points
at their ends and split deeply at their base. In the fork thus formed there
lies a tooth homologous with the tooth in Oncholaimini, on which the duct
of the esophageal gland opens. Sometimes it is highly developed, and
sometimes there are only insignificant traces of it. Special chitinized
plates lie in the space between the jaws. The entire oral armature is
surrounded by the narrow chitinized ring of the cephalic capsule. The
esophagus has a wavy outline and a characteristic structure: plasmatic
parts are interstratified with bundles of muscle fibers. The ovaries are
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reflexed; there are two testes. The spicules in some species are very
long, in others they are short, in all cases ornamented on the surface.
The gubernaculum is insignificant. There is a preanal tubular accessory
organ, as in Enoplus, but less developed.

This species, as Savel'ev notes, is an intermediary between
Enoplus and Enoplolaimus. Itis similar to the former in the
presence in it of true movable jaws with hooks at their ends, which in
Enoplolaimus are converted into special immovable bars. Two
processes extend from the posterior end of these bars as from the jaws
of Enoploides; a tooth lies between the processes. The strong
development of the cephalic bristles is similar to that in Enoplolaimus.
The structure of the lips is unique.

The first species of this genus was described as Enoplus labiatus
Blitschli 1874, Savel'ev (1922) characterized this genus accurately and
described four new species from Murmansk. I add here four Black Sea
species.

Thus, the following nine species are known:

1) E. typicus Saveljev 1912: Tr. Soc. Imp. Nat. St. Pétersbourg 43,
No. 1, p.115. Mud from the Kola Gulf. 70—80m.

2) E. amphioxi n.sp., seep. 64.

3) E. hirsutus n.sp., see p.6T.

4) E. brevis n.sp., see p.69.

5) E. labiatus Batschli 1874; Enoplus L.: Abh. Senck. Ges.9,
p. 41, Table 9, b—Figure 36a. Oyster banks at Sylt
(Skaggerak).

6) E. tridentatus Saveljev 1912 loc. cit. p.114. Kola Gulf.

7) E. murmanicus Saveljev 1912 loc.cit. p.115. In muddy sand with

stones at some meters in Ekaterininskaya Harbor.

8) E. pellucidus Saveljev 1912 loc.cit. p.115. Kola Gulf. Mud at
70—80m.

9) E. cirrhatus n.sp., see p.70.

It is possible that the first six species, provided with long spicules,
should constitute a new genus. It is also possible that a separate genus
should serve for E. tridentatus Saveljev. The toothless
E. amphioxi n.sp. may also constitute a special genus. I shall not
make these changes until the problem is conclusively clarified.

1 (2). Three points on each jaw. Body tapers twofold from midbody
to cephalic bristles and to anus. Cephalic bristles 1/, of
width of head. Distance between points of jaws 11/, times
greater than their maximum width. . ... E. tridentatus Saveljev
2 (1), Two points on each jaw.
3 (4). Cephalic bristles twice shorter than width of head. Distance
between points of jaws twice greater than their maximum width . .
. E, brevis n. sp.
4 (3). Cephalic bristles very much smaller than half width of head.
5 (8). Tail thickened at end into form of club.



6 (7). 21/,mm. Cephalic bristles at beginning very thick, then narrow
sharply, longer than width of head. Spicules 11/2 times longer
thantail . . .. ... . .. oo E. typicus Saveljev

7 (6). 5!/,mm. Cephalic bristles evenly pointed, shorter than width of

head. Spicules twice longer than tail. E. amphioxi n. sp.

(5). Tail not thickened at end. '

9 (12). Cephalic bristles equal or almost equal to width of head, labial
bristles about half. Jaws widely divergent posteriorly.

10 (11). Lips very greatly extended anteriorly. Cephalic bristles
somewhat shorter than width of head. Circlet of supplementary
bristles not very dense and bend far posteriorly. . ...........
............................. E. labiatus (Biitschli)

11 (10). Lips not very greatly extended. Cephalic bristles some-what
longer than width of head. Circlet of supplementary bristles
very abundant and lies immediately behind main circlet . ... ...
................................ E. cirrhatus n. sp.

12 (9). Cephalic bristles half width of head, labial bristles fa? shorter.
Jaws not greatly divergent posteriorly. Numerous bristles on
body. )

13 (14). Body of uniform diameter for almost entire extent. Enq of tail
1/, of width at anus. Distance between points of jaws twice .
their width. Spicules 1/ of tail . E. murmanicus Saveljev

14 (13). Body narrows sensibly to end.

15 (16). Cuticle very thin. Tail at end !/;0f width at anus, Hooks ‘
extend for 3 times width of jaws.. ... ... E. pellucidus Saveljev

16 (15). Cuticle not very thin, Tail at end !/,of width at anus. Hooks
extend hardly twice width of jaws. Spicules 21/, times longer
thantail . . .. ... v it i it i i E. hirsutus n. sp.

2]

12, Enoploides amphioxi n.sp.
(Tables 2, 3, Figure 12)

3 —_56 180 32 42 55 961
14 19 1.9 (1.9) 09

a==51. B==51/s, v=26.

5400

— 80 175 375 47.5 535 59.5 715 04.3
17 23 27 2.9 13

d.=35, B=51/2, 'Y=171/2.

5250 (4800—5600)

End of anterior

Dimensions La'bial Cep':halic El:ld of thickening I\ie;ve esb;r;i:fus
? bristles bristles jaws of esophagus g g
Length - 40 5 120 660 990
Width 60 90 115 120 115 145
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The bedy is fairly stout, narrows anteriorly less than twofold, so that
the head is very wide. The narrowing occurs entirely in the esophageal
region. The body narrows more than twofold to the anus and thus appears
to be generally of even thickness. Males are thinner, and of uniform width
from the nerve ring to midbody; the body narrows twofold to the anus.

The cuticle is relatively thin (41/,4) and double-layered. The outer

layer is thin, the inner thick. In profile, indentations are seen along the
boundary with the subcuticle, indicating a very fine annulation. Long
slender bristles are observed over the entire body in fairly large numbers.

The head, as already stated, is very wide and separated from the neck
by the cephalic line. Owing to the strong development of the musculature
it seems more expanded than the neck. Anteriorly, the lips and the labial
bristles project from it and create a complex outline, which at first is
understood with difficulty. The lips (lab. —Figures 12a, b)are very complex.
Their overall height from the end of the jaw to the anterior end is 22 #, and
from the oral angles 46u. The anterior part of the lips is compressed
(lab. — Figure 12a) into a thin plate furnished with ornamented thickenings;
the lateral parts (lab.— Figure 12b) are thin, transversely striated plates
whichappear tobe composed of rows of bristles stuck together. When the
lips are closed, these plates tightly seal the entrance to the oral cavity;
they extend almost from the anterior tip of the lip to the angles of the
broad oral aperture. The labial bristles (s 1— Figure 12a) are set in
pairs on each lip anterior to the angles of the mouth and replace the labial
papillae of the majority of nematodes. These bristles are thick,

24 u long, and evenly pointed to the end. They are provided with
longitudinal ridges and depressions that impart an irregular form to them
in cross section.

The ten cephalic bristles lie more posteriorly; the six longer are 50u
long and the four shorter sublaterals are 24y long. The tiny lateral
organ measures 71/,X6 u (Figure 12¢) and is disposed somewhat ventrally
and posteriorly to the lateral bristles. It is constructed as in E noplus:
cyathiform, with an internal cavity and a small oval orifice anteriorly,
and encircled by a rim of specially converted cuticle, also as in E noplus.

The oral armature is very complex. It consists mainly of three jaws
similar to those of Enoplus and supporting, also asin Enoplus, the
three sectors of the esophagus (mand. — Figures 12a, b, e, f). The length
of each jaw in fully adult specimens is 55 —60u. At its end each jaw bears
two hooks that curve inwards (a—Figure 12e). Two pairs of processes
are observed in the middle, the anterior pair shorter but more highly
chitinized (p.a. —Figure 12e) than the posterior pair (p.p. —

Figure 12e). In the middle of the posterior two-thirds of the jaw
there is a depression with highly chitinized edges. At the anterior
tip, in place of and homologous with the tooth which is present in
other species, there is only a small chitinized tube that opens
internally (d—Figure 12e). Within the posterior part of the tooth there
are hollow spaces and the structure of the entire internal part is fibrous.
At the base of the jaw I observed a chitinized structure (a —Figure 12a),
probably belonging to the inner lining of the esophagus.

The cephalic capsule rings the skeleton of the jaws, as in Enoplus,
but it is more powerfully developed than in the latter and of complex
structure. It is a thick chitinized ring with a scalloped outline
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{c. ceph. —Figures 12a, b) that narrows opposite the jaws and over the angles of
the mouth and widens between these points. Its posterior margin(b —Figure
12a) bears an enlargement, which at first seems to be a completely separate
narrow ring. The anterior broad part (c. ceph, —Figure 12a) sometimes has
an internal structure composed of separate granules interspersed in a

less compact substance. A pointed tongue of this structure extends in

the internal layer of the cuticle and posteriorly. Pieces such as this

are also present opposite the jaws in the superficial cephalic capsule. At
the narrowest points, opposite the jaws (c—Figure 12a), there is a small
expansion. Processes from the central parts of the jaws are attached to
the capsule (d —TFigure 12b). Another chitinized structure is present in

the spaces between the jaws. It is attached by one of its sides to the
capsule and to the oral musculature by the other (e —Figure 12b). Apart
from these structures there is a row of chitinized shields of various

shapes on the esophagus at the level of the jaws and posterior to them.

The esophagus is highly muscular and occupies almost all the body
cavity anteriorly, Special muscles that move the oral armature give rise
to an expansion on the esophagus in that region; the outline is straight.
More posteriorly, the structure of the esophagus changes completely: its
outline becomes sinuous and plasmatic chords become strongly developed.
These chords lie at the boundary of the sectors of the esophagus and run
in the form of twisting lines, sending off processes to both sides. They
probably mark the boundary of the muscle cells that compose the esophagus,
as Bitschli thought as early as 1874, onthebasis of his observations of
E. labiatus. The esophageal glands are contained in the esophageal wall.
Anteriorly, there are special reservoirs for them (gl. oes. —Figure 12b)
from which a narrow duct (not drawn in the figure) runs forward and
discharges into the hollows of the jaws. The nerve ring is thin because
of the great development of the esophagus. I am unable to describe the
excretory gland in detail, but it apparently lies opposite the posterior
part of the esophagus, as in Enoplus. The intestine consists of
numerous cylindrical cells.

The ovaries are paired and reflexed. In the extreme terminal parts the
oocytes are packed like coins, perpendicular to the longitudinal axis of the
animal. Longer oocytes disposed further from the central part of the
genital tract stand obliquely to it. Their ventral edge remains attached
tothe wall, while the dorsal edge becomes detached and is drawn out into
the free chamber of the ovary. The long, curvedegg so formed separates
entirely after ripening, takes on a round form, and passes into the uterus.
The oviduct has thick walls. A special hollow organ lies anterior to the
uterus: it is small and oviform, and its walls consist of densely packed
crescent cells arranged in two rows; this is a modified section of the
oviduct. In young individuals the gradual thickening and transformation
of the oviduct into this organ are noted, while in old specimens the
thickening is more pronounced. The function of the organ may be to form
the shell of the eggs. The uterus is thin-walled; the eggs measure
300X 100y, with a thick skell. At the end of each uterus there is a piece
of thickened cuticle to which the very thick-walled and muscular vagina is
attached; the latter organ traverses 2/, of the body width.

The testes are paired, straight, and long, and the sperm are about 5pu
in diameter. The spicules are very long —500u and longer —i.e., an
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average of about 10% of the total body length. Figure 12d illustrates the
three different parts of the spicule in uniform enlargement. At the base
there is a slightly developed knob (a—Figure 12d) lying laterally,
approximately at midbody. The spicule then curves upwards and its
structure changes: it becomes indented with small transverse notches on
its surface, giving the impression of spines in profile (b —Figure 12d).
More posteriorly, the spicule once more becomes smooth and an extremely
characteristic hook is observed at the tip (c—Figure 12d). The
gubernaculum (gub. —Figure 12d) is a paired organ consisting of two
characteristic tubular bodies on each side of the anal aperture. Its length
is 65u. Each of the bodies is S-shaped, has an irregular internal cavity,
and is thrust out of the orifice of the cloaca together with the spicules
during copulation. The accessory organ is 35X 8u long and not always
uniform: it is generally a tube directed slightly anteriorly from the
aperture. In the supplementary bristle armature of the male the first
organs that are evident are two claws behind the anus which are capable of
bending anteriorly (d —Figure 12d). Subventrally and posterior to them
are some ordinary bristles, butnot in a continuous row as in Enoplus.
Such bristles are also present preanally. In addition, bristles are present
at the end of the tail in both sexes. The proportions at the posterior end
are: length of tail 4.2; width at end 0.4; length of spicules 12.5;
gubernaculum 1.0; accessory organ 0.7; distance from latter to anus 3.5;
from anus to claws 0.7,

The tail in the male and female is uniform: it tapers sharply from the
base to the middle, then widens gradually once more to the end. The
caudal glands are bulb-shaped and do not extend beyond the tail. The
caudal pore is short since the cuticle at the end of the tail is thin; there
is a small cone in front of it (see Figure 12d) which is sometimes lost.

In this case an artificial empty space appears on the end of the tail.

E. amphioxi is one of the most common nematodes, particularly
frequently encountered in oxeas sand. In life it is very mobile, continually
curling and straightening its body. It is quite transparent and only ripe
or ripening eggs are visible as white spots. It reaches sexual maturity
apparently in the summer. The nematodes were found only in oxeas sand,
except for one chance specimen in Cystoseira from Shmit Bay 6.12.
Peschanaya Bay 5.12, adult and young; 6.12 also; 7.13 also; 1.12, young.
Georgievskii Monastery: sand at 9 sajenes 7.12, numerous; sand at
18 sajenes 7.12, numerous; sand at 12 sajenes 7.12, 13, numerous.

13. Enoploides hirsutus n.sp.
(Table 3, Figure 13)

3= 9.5 263 ? 942
16 32 40 42 1.8
a=24; $=38; y=19.

2850

Dimensions Labial Cephalic Cephalic  End of oral Nerve End of
2 bristles bristles line cavity ting esophagus

Length - 22 55 70 265 765
Wwidth 30 51 65 70 95 115
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The body widens slightly from the nerve ring to midbody; it narrows
anteriorly more than twofold and posteriorly very gradually, 2!/, times to
the anus. The cuticle is thin (4u), double-layered, both layers being
quite smooth. Numerous bristles cover the entire body; they are uniformly
slender, reach 6 in length and less than 1y in thickness.

The head appears generally pointed if the upright bristles are
disregarded. The lips are quite high and thicker than in E. amphioxi
(lab. —Figure 13a), As in that species, the angles of the mouth cut further
back and the margins of the lips form thin, transversely striated plates
that seal the oral aperture. The labial bristles are thick and coniform,
much shorterthanin E. amphioxi, only8u, The cephalic bristles are
disposed somewhat differently: both the laterals are thicker and shifted
anteriorly, and are 27u long. The four sublaterals are 23 long and lie
posterior to the four longer submedials. The lateral organ is very small,
asin E, amphioxi, elongate, measuring only 4><31/2u, which is about
l/5 of the corresponding diameter of the body. Anteriorly, there is a
small orifice and a fairly long chitinized tube containing its nerves joins
its posterior edge.

The oral cavity extends behind the end of the jaws. It is 70u long, as
measured from the end of the lips, and 37u wide. The three large jaws
(34 long) have two hooks at their anterior ends, while on the posterior
end there are deep incisions through which three small teeth project into
the oral cavity. The right subventral tooth is larger than the other two
(d. subv. —Figure 13a). Theinternal cephalic capsule consists of a ring
which encircles the jaws approximately half-way along them (c. ceph.—
Figure 13a). Apart from this, broken but thicker rings of stiffenings
lie opposite the angles of the mouth, but they are of a different form than
in E. amphioxi. In that species they are closely adjacent to the
posterior end of the cephalic capsule, while here they are more or less
free. Almost the entire thickness of the cuticle in front of the cephalic
line is chitinized and converted into a superficial cephalic capsule. To
this are attached the circular muscles that move the esophagus
(x —Figure 13a). Anteriorly, processes of the internal cephalic capsule
are attached between these muscles. A circlet of bristles lies along the
posterior margin of the capsule,

The esophagus is more weakly developed than in E. amphioxi. I
can say nothing about the cervical gland. The female is unknown.

The spicules are long and stout (Figure 13b), 425u long. They are
thickest at the base where they widen into a knob. They then narrow
gradually and are pointed at the end (Figure 13c¢). Their wall at the base
is thin, but it thickens so much to the end as to almost occlude the
internal canal. The entire surface of the spicules is rough. The
gubernaculum is 43 u long, unpaired, flat, and covers the ends of the
spicules above and below. A thick plate lies above, triangular in outline,
running as far as the anus; below, the plate is thinner (Figure 13c¢). The
accessory organ is small, in the form of an irregular tube, with an
aperture at the posterior end. It is 43u long (org. acc.—TFigure 13b);
its gland is small. The supplementary bristles are two large postanals
on the anterior quarter of the tail, corresponding to the claws of
E. amphioxi. Two smaller bristles are set in front of them
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(s.—Figure 13b). Inaddition, the entire tail is covered with small hairs
(cf. Figure 13d, the drawing of the end of the tail).

The tail tapers evenly and greatly to the last quarter, after which there
is a portion of uniform diameter, while at the extreme tip the tail becomes
pointed and the cuticle very thin. No cone projects into the cuticle.

The proportions at the posterior end are: length of tail 3.2; width at
end 0.12; distance from anus to claws 0.6; anus to accessory organ 3.0;
length of spicules 8.3; gubernaculum 0.8; accessory organ 0.8.

There was only one male; it had developed genital organs but was
apparently still not fully mature. Phaseolin mud of Georgievskii

Monastery 7.13.

14, Enoploides brevis n.sp.
(Table 3, Figure 14)

— ? 27 41 56 76 953
33 ? 6.0 6.0 2.7

e=17; B==3.7; y=21.

2270

Q (immature)

Cephalic Cephalic End of Nerve End of
bristles line jaws iing esophagus
Length 25 45 70 3302 515
Width 70 87 100 120 120

The widih in the formula and table is quite large as the specimen was compressed.

The body of this species is short and stout, tapering almost twofold
anteriorly and to the anus, greatly to the latter.

The cuticle is 3 —4 u thick with a slight annulation on the boundary of
the internal layer and the epidermis, the intervals between the annules
being 11/,u; the outer layer is the thinner. The bristles are short and
slender, and are observed in small numbers all over the body.

The head is on the whole conically pointed, as inthe other members of
Enoploides, but the lips break its regularity. They are more weakly
developed than in the two preceding species. The labial bristles here are
8u long, which is shorter than in the forgoing species. The cephalic
bristles are also shorter, the sublaterals more than twice shorter than
the rest (26 and 12u); they are considerably more slender. The lateral
organ is located immediately behind the lateral bristles; it is small,
round, 5y in diameter. A fairly voluminous conical oral cavity is T0u
deep, as measured from the end of the lips. There are three jaws in it which
are even less developed than in E. hirsutus m. They bifurcate at
the posterior end; their length is 56 u. There are probably alsothree teeth,
projecting through the fork of the jaws. Three plates, wider
anteriorly and narrow posteriorly, are located between the jaws




(a—Figure l4a). Anteriorly, each of thembearstwo small processes directed
to the lips. The jaws and plates are encircled by the thin ring of the
cephalic capsule; against the plates it curves posteriad and forms
thickenings. Powerful muscle bundles are attached to the ring. The
bristles at the end of the cephalic capsule are present here also, and are
very slender and short.

The esophagus is stout and of the same structure as in the other forms
of Enoploides, but there is no specialized part anteriorly that moves
the jaws; it does not expand posteriorly.

The ovary is short.

The tail is short compared with the body length, and conical (Figure 14b);
the terminal filiform part was broken off. The length of the conical part
is twice greater than the width, while the width at the end is !/, of the
width at the base. The caudal pore is provided with thick bristles along
the sides.

I had only one female with developed genital tract but without eggs:
mussel mud, Kacha River 8. 13.

15. Enoploides cirrhatus n.sp.
(Table 3, Figure 15)

3 41 190 2?2 938
1.0 1.6 20 24 14

a=26; B=5'/y; y=16.

4350

Cephalic End of oral Nerve End of
bristles cavity ring esophagus
Length 26 36 185 740
Width 44 51 68 86

The body tapers slightly to the end of the esophagus, twofold to the
head from the end of the esophagus, less than twofold to the anus. There
are numerous long bristles.

The head appears pointed owing to the prominent lips, as in the other
forms of Enoploides (Figure 15a). The lips are as in the other
Enoploides, i.e., fairly thick, with small transversely striatedareasin
the angles of the mouth only and thicker areas elsewhere along the margins
of the mouth. The labial bristles are long (13 u) and pointed. The ten
c?phalic bristles are very long, reaching 40u, which is almost the
diameter of the head. They are followed by a circlet of at least 20 bristles
some of them as long as the cephalic bristles. I could not distinguish ’
the lateral organ.

Inside the voluminous oral cavity (36X 18u) there are three jaws, which
are weakly developed in this species (Figure 15b). They are 21pu lc;ng.
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The posterior processes bifurcate; the anterior points are slightly
separated, the space beiween them being twice greater than the width of
the jaw. Three teeth project through the forks of the jaws; the left
subventral is the longest and stands 17u from the bottom of the oral cavity;
the other two are shorter, rising 14u from the bottom.

The entire oral cavity is encircled by a chitinized ring, which is wider
opposite the angles of the mouth and narrower opposite the jaws. I was
unable to distinguish other chitinized parts. The outline of the esophagus
iswavy, as in the other species, but here the organ is very narrow,
occupying posteriorly less than half the thickness of the body. Its glands
are well developed, and their junction with the teeth of the oral cavity is
clearly discernible. At the end of the chitinized part of the tooth they expand
(gl. oes.—Figure 15a). The nerve ring is shifted far anteriad, encircling
the esophagus over its anterior quarter or fifth.

The spicules are 60u long. There is a funnel-shaped opening at the
base and the walls are thinner at that part; they are thickest at the end,
where the lumen narrows down to a slender canal. At the end of the
spicule four cylindrical annular thickenings encircle it. The gubernaculum
is very small (only 15u) and is adjacent to the spicule on the dorsal
side; its upper edge is curved. Seven or eight papillae are located
preanally in the midline. The posterior of these lies 14u from the anus,
the distance between this and the following one is 25 u, while the most
anterior papilla is 60y from the penultimate.

The tail (Figure 15c) tapers evenly to the posterior third to 1/, of its
width at the anus, and thence to the end it tapers twofold to !/, of the
width at the anus. The proportions at the posterior end are: length of
tail 4.5; length of spicules1.0; gubernaculum 0.27; distance from antferior
papilla to anus 4.0.

This species was found in saccocirrous sand in Shmit Bay 7.12,
three males.

This species is a close relative of E. murmanicus Saveljev and
E. pellucidus Saveljev, but is easily distinguished from them by the
pointed tail, the longer cephalic bristles, the preanal papillae in the male,
and the small gubernaculum.

Genus ENOPLOILAIMUS de Man 1893

Mém. Soc. Zool. France 6, p.118.
Saveljev 1912: Tr. Soc. Imp. Nat. St. Pétersbourg 43, livr.1, p. 110,

Type species: E. vulgaris de Man 1893

These are medium-sized worms, usually narrowing markedly
anteriorly and to the anal aperture. The inner layer of the cuticle is
slightly annulated: this may depend on the corresponding disposition of the
punctations observed there., Three well developed lips are observed on
the head, as in Enoploides, with the pair of labial bristles on each lip
converted in this species to labial papillae. The ten cephalic bristles




are always well developed. A cephalic line is present. Some bristles are
set behind it, usually the same number in male and female. I was unable
to detect the lateral organs in either of the species that I examined, but I
think that the structures described by de Man as lateral organs in
E.vulgaris de Man and E. australis de Man can hardly be considered as
such. These organs consistently lie behind the lateral bristles, whereas
here they are in front of them. By analogy with Enoploides, I think

that the lateral organs here also are set immediately behind the lateral
bristles, are very small, and their structure is as in Enoplus.

The structure of the mouth, which was described correctly for the first
time by Savel'ev, is a distinctive generic feature. There are three bars,
homologous with the jaws in Enoplus. Anteriorly, these give rise to
two points projecting laterally, and posteriorly to two parallel processes
projecting backwards. Between these processes there are three teeth of
various or uniform size. The esophageal glands open on these teeth, as
in Oncholaimini and Enoploides. All these structures are
encircled by the ring of the cephalic capsule, which is narrower opposite
the teeth but forms thickenings of various shapes opposite the angles of
the mouth. The inner layers of the cuticle of the cephalic part are
usually thickened, forming a superficial cephalic capsule, which is
separated from the cervical region by the cephalic line. Eyes are lacking.
The esophagus, as in En oploides, has a strongly developed plasmatic ‘
part interstriated with muscles, owing to which the outline of the esophagus {
is wavy. The ovaries are paired and reflexed, the spicules short and
curved. There is an accessory organ (which I could not find in
E.conicus n.sp.). InE. conicus n.sp. a row of median preanal
papillae is observed.

Genus Enoplolaimus is the most advanced member of subfamily
Enoplini. The powerful development of the lips and disappearance of
separate jaws are progressive features, while the structure of the
esophagus is primitive. Savel'ev suggests the opposite direction of
development, but it is difficult to envisage how the jaws could have

developed from the bars, while the reverse is easily comprehended as
the outcome of the powerful development of the terminal ducts of the
esophageal glands,

This genus was established by de Man from one rather inaccurately
described species from the North Sea, Savel'ev characterized the genus
more accurately and described two new species. Two more species
are added now.

Thus, the following six species are now known:

1) E. vulgaris de Man 1893: Mém. Soc. Zool. France 6, p.119,
Table 7, Figure 13; Filipjev 1916: Ann. Mus. Zool. Petrograd
21, p.104, Table 5, Figure 11 —very common in the sand at
Falmouth, Walcheren (de Man); Kola Gulf, Lake Mogil'noe

(Savel'ev). I found some aberrant specimens in material from
Vardé.

105 2) E. tenuicaudatus Saveljev 1912: Tr. Soc. Imp. Nat. St.

Pétersbourg 43, livr.1, p.111—Kola Gulf, mud at 50 —60m.
3) E. dubius n.sp., see p. 74.

4) E. australis de Man 1904: Rés. voy. Belgica: Nématodes libres
' p. 17, Table 4, Figure 6.— On a crab: Orange Bay.

i j : . Imp. Nat. St.
tholaimus Saveljev 1912: Tr. Soc . 5
o acigtersbourg 43, livr. 1, p.112—Kola Gulf, Ekaterininskaya

i ters.
Harbor, Olen'ya Bay-—copepods with yellow mud, several me

6) E. conicus nsp., seep.73.

1 (4). All three teeth in oral cavity uniform.
2 (3). Tail narrows only twofold to end, not very long.

i dge curving posteriorly ... ....
gubernaculum flat, withupper edg B loaris de Man

Spicules short,

3 (2). Tail very long, its posterior 5/¢ filiform, end slightly
" ‘ i , as lon astail..........‘..0.“:.
swotten. - Spicules lons B .g. . ... .E. tenuicaudatus Saveljev
the others.
4 1). One of the teeth larger than ' ‘
5 EG; Cephalic bristles stout, almost as long as w1dt}.1 of head. . Tail
. very long, 10 times longer than width at anus, its poster.lor
half filiform, 1/,., width at ANUS ... E. t(_:lu(leallus n. sp.
8 (). Bristles not longer than half width of head, comparatively

slender. ith of head
7 (10). Bristles about half wi of head. .
8 ((9§ Only a few spines run into oral cavity from l.evel of rmdg

. steriorly. Bristles slightly longer than width of hea e
b . E. australis de Man
............................ : o8 de
i s (14— 15). Bristles somewhat s .

° e ;};iskelaslglk?::dnvtﬁfgo?. ( ......... E. acantholaimus Saveljev

10 (7). Bristles about three times width of head. .. .. E. conicus n. sp.

16. Enoplolaimus conicus n.sp.
(Table 3, Figure 18)

64 192 43 47 53 585 64 928 ..
R 08 20 32 36 6
a=28, p=>5, y==14.

£
Cephalic Cephalic End of oral Nerve End of
bristles line cavity ring esophagus
700
30 40 225
Length 12 ’
Widgth 30 45 50 80 120

The body narrows uniformly and conically anteriorly and ?olsdtefriorlir},le
i ing i i f the esophagus—fourfold from
its maximum narrowing in the region o 5~ oom the
lic bristles. The tail is more
of the esophagus to the cepha ' : : .
flr;irower at the base than the body at midbody. The cuticle is very thin
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(1 yu), completely smooth, thickening somewhat anteriorly, where its double
con.tour becomes noticeable. Very short bristles are observed over the
entire body. The musculature is very powerful,

T}}e head has a generally irregularly pointed form. There are three
%ow lips. Two labial bristles 71/2u long are present on each lip. There
is the usual number of cephalic bristles, 11y long, which is rel.ativel
short; the sublaterals are only 7!/,u long. Iwas unable to detect they
lateral organ.

. The oral cavity is voluminous, 40u long, as measured from the end of the
lips, 20u at its maximum width. Three teeth serving as ducts of the
esophageal glands occur in it (d —Figure 16a). The dorsal tooth is smaller
than the other two, standing 27u from the bottom of the cavity, while both
subventral teeth are more prominent and shifted further anteri,orly standin
29y from the bottom, but not pointed or converging, as in E, , ¢
acantholaimus Savel'evand E. australis de Man. The wall of the
oral cavity is composed of several chitinized pieces, mainly three elevations
supporting the lips; these are homologous with the teeth of E n oplus and
Enoploides (a—Figure 16a). Each elevation has two processes
post'er'iorly, directed backwards. The anterior ends of these processes
are joined in a semicircle and send off laterally two curved appendages in
the form of tubercles that are directed externally. The ring of the
cephalic capsule covers this specialized armature. Lobular posterior
enlar;gements of the ring are noted opposite the angles of the mouth, while
the ring narrows to a thin cross-piece opposite the teeth (c. ceph. —Figure 16a)
The cephalic capsule is united with the superficial capsule, which here is ﬂ
very well developed as the entire cuticle in the cephalic region is chitinized
Posteriorly, the cephalic region is demarcated by a distinct cephalic line "

The esophagus is narrow, 0.4 of the body width anteriorly, widening .
gosteriorly 11/, times. The intestine also is very narrow rel’ative to the

ody.

The ovaries are short and reflexed. The eggs measure 210X 120u, with
a thin shell. The vaginais very thick-walled, traversing half the Widt,h of
the body. There are no special bristles around the vulva.

The tail tapers very gradually posteriorly; its length is 41/, times
greater than its width, and the width at the end is 1/6 that at th2e base
The narrow portion of uniform diameter at the end is very short. T\;VO
slender bristles are present at the end of the dorsal surface,

On fixation this species becomes elongated, like Enoplus. It was
found in plankton Zostera from the NorthSide;5.12, 6.12: Peschanaya
Bay, adult female 1,12, s 7

17. Enoplolaimus dubius n.sp.
(Table 3, Figure 17)

6.0 220 486 60 67 76 87.8
i015 19 23 i3 3875

a=42’ B=4l/21 Y=8-
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Dimensions Cephalic Nerve End of
2 bristles ring esophagus

Length 24 205 720

Width 30 50 65

The body tapers almost twofold from the end of the esophagus anteriorly,
from the middle to the esophagus by 1/, to the anus less than twofold.

The body is slender and extended. The cuticle is 11/,u thick, and smooth.
I observed bristles only anteriorly.

The head appears pointed, as in the other forms of Enoploides and
Enoplolaimus. The lips are 7Ty long from the end of the jaws to the
anterior end, constructed as in the other species. The labial bristles are
quite long (9u), extending anteriorly beyond the lips. The cephalic
bristles are very stout and long (28u), set far back, as in E. vulgaris
de Man, and are one of the most distinctive features of E. dubius. The
submedian bristles are thinner and shorter. All the parts characteristic
for Enoplolaimus are present inside the oral cavity: elevations
homologous with the jaws of Enoplus and three teeth—two large
subventrals and a small dorsal. The ring of the cephalic capsule is most
curved opposite the angles of the mouth, forming here broad posterior
tonguelike processes. Opposite the teeth it forms anterior arches. The
esophagus is long with plasmatic parts, as in the other members of
Enoplolaimus.

The ovaries are quite long and oblique oocytes are observed in them,
asin Enoploides. The eggs are 65X200u, with a thick shell of 4y, in
places reaching 7u, with pores in it. The tail is long, tapering gradually
and conically to the middle, its posterior half being of even width, The
proportions of the posterior end are: length of tail 10, width at end 0.23.

Two specimens of this species were found in oxeas sand of the
Georgievskii Monastery at 9 sajenes 7.12,

5. Subfamily Oncholaimini

These are elongated nematodes, always expanding to midbody, with
athin, smooth cuticle. The head is more or less truncated. The oral
aperture is covered by six thin movable lips; a labial papilla lies at the
base of each of them. There are ten cephalic bristles, sometimes also
converted into papillae. The lateral organ is cyathiform with an anterior
orifice, usually quite large (especially in Viscosia ), although it may
also be small (Paroncholaimus). Itis commonly extended
transversely, although it may be perfectly round and even extended
longitudinally (Paroncholaimus). Its closed part (pouch) occupies not
more than half its length, sometimes less. The two layers of the cuticle
part somewhat anteriorly and form an annular space under the anterior
surface of the head, filled with a granular mass. The anterior end of the
head is occupied by a thick-walled oral capsule usually containing three
immovable teeth, on which the ducts of the esophageal glands open. The
dorsal tooth is always smaller than the other two. The two subventrals
are rarely equal (Paroncholaimus); more frequently one of them is
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far largerthan the other, which is the same size as or just longer than the
dorsal. Rarely, theteethare lacking (Pelagonema). The esophagus is
straight, gradually widening posteriorly. The male and female genital
organs are variable and I suggest dividing the old genus Oncholaimus

into several more accurately defined genera on the basis of their structure,

The synoptical table that follows will be more convenient for differentiating
the genera of Oncholaimini thana simple analytical table (see p.77)

Genus PARONCHOLAIMUS Filipjev 1916

Ann. Mus. Zool. Petrograd 21, p. 105,
Oncholaimus ex p. Bastian et auct.

Type species: P. vulgaris (Bastian 1865)

These are large worms, tapering quite markedly anteriorly, more
slightly posteriorly to the anus. The cuticle is thick and smooth; there
are many bristles all over the body. There are six scaly lips, the same
number of labial papillae, ten short cephalic bristles. The lateral organ
is cyathiform, small, elongated, with a semicircular anterior orifice. In
the oral cavity there are two ventral teeth of uniform length and a smaller
dorsal tooth. Thees ophagus expands gradually posteriorly, The glands are
tubular,
The tubular organ is lacking, but in its place there is a special ''gonenteric
duct" connecting the uterus to the intestine (described by Stewart, 19086).
The testes are paired. The spicules are greatly curved and there is a
well-developed gubernaculum. Typically, thereis a small accessory organ.
In P. papilliferus Filipjev 1916 there are some median preanal
papillae. The tail is short and rounded. The histological preparations of
this genus are characteristically large and sturdy and are well preserved
in any preservative.

The first species of the genus was described by Bastian (1865) as a
species of genus Oncholaimus, and entered the literature as such,
being redescribed several times.

A new Black Sea species is described here which is very similar to

P. vulgaris Bastian, but nevertheless different. Thus, the following
three species are known at present:

1) P.vularis (Bastian 1865); Oncholaimus v. auct: Bastian: Trans.

Linn. Soc. 25, p. 135, Table 11, Figures 126 —128; Biitschli 1874:

Abh. Senck. Ges. 9, p. 38, Table 9, b —Figure 37a; Stewart
1906: Quart. Journ. Micr. Sci. 50, p.102, Tables 7,8 (anatomyy);
Rauther 1907: Zool. Jahrb. Anat. 23, pp. 704, 712 (structure of
esophagus and oral cavity), Par. v.: Filipjev 1916: Ann. Mus.
Zool. Petrograd 21, p. 1086, Figures A—C; Table 5, Figure 12;
nec. Golowin 1901 —1902, nec. Filipjev 1912, P. vulgaris

is very widely distributed in the northern seas of Europe: Arctic
Ocean: Kola Gulf (Savel'ev, also found by me on algae at low tide);
Vardd —Gertsenshtein's collection of 1886 (Linstow, Filipjev); in

The ovaries are paired, reflexed, with a well-developed ovejector.
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i 5 ; BG i : s . 39; de Man 1886:
* The following species belong here: O, fuscus Bastian 1865; Trans. Linn. Soc. 25, p, 136, Table 11, Figures 139, 140; Biitschli 1874: Abh, Senck. Ges.9, p.3 e n

lepidus de

On land with brackish

Dierk. Vereen, 2, p,181, Tables 12, 13, Figure

Indicated by Golovin for Sevastopol (oxeas sand), but not found by me—0,

. N illot), England, Kiel,
Unters. p.39, Tables 6—8: North Sea, coast of France (Vil . ‘
Man 1889: Tijd, Nederl. Dierk, Vereen.(2)2, p, 165, Table 6, f-Figure 2a, G. Schneider 1806: Acta Soc. F. Fl. Fenn. 27, No.7, p.33, Figure 15,

water— Holland (de Man); Tvarminne—{Gulf of Finland) in mud (Schneider); — O, thatassopygus de Man 1876:

48; 1880:

Anat,

Nederl,

Tijd. .
ibid. 5, p.25; 1884: Nem. Niederl, Fauna, p,68, Table 10, Figure 39; 1889: Tijd. Nederl, Dierk. Vereen. (2)2, p.162, Table 6, Figure i. On marshes with

on the roots of Scirpus, amongalgae— Denmark(Ditievsen)— O, tndicus Linstow 1907: Rec, Indian Mus, Calcutta,

brackish water— Holland (de Man), in freshwater ponds:

St. Pétersbourg 43, Livr. 1, p.116—salt

among algae in brackish water, Port Cunning, Lower Bengal,—O, derjugini Savel'ev 1912: Trav. Soc, Nat. ours 42
Lake Mogil'noeon Kil'din Island—O. angustatus Cobb 1891 (possibly Viscosia?) Proc. Linn. Soc. NSW 5, p,461; 1n sand on the coasts of Arabia,

p.45, Figures 1,2:

very common 1n the English Channel among aigae, sote species of the genus.

France 3, p.183, Table 5, Figure 10:

Mém, Soc, Zool,

** 1890,
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a sponge from Western Greenland (Biitschli); North Sea:
Heligoland (Rauther); Baitic Sea: Kiel Firth, véry common in
mud, some sajenes deep, mostly among mussels (Biitschli)
Late.r caught in masses at the same place by a dfagnet with.
rotting mussels as bait (Buerkel). Indicated for Revel [Tallinn]
(Braun} and Libava [Liepaja], sands (Grimm). Atlantic Ocean:
among sand and stones and in algae at low tide, f‘almouth
(Bastian). 20—30 specimens under one stone at low tide at
St. Andrews (Stewart); Roscoff (Villot)
) P. zernovi n.sp., see below.
3) P. papilliferus Filipjev 1916: Ann. Mus. Zool. Petrograd 21
p. 109, Table 5, b —Figure 13a. Bering Sea. |

o

1 {2). Dorsalltooth in posterior half of oral cavity. Row of median
preanal papillae inmale ..., ... .. .. P. illi ilipj

2 (1), Dorsgl tooth only slightly shorter than two veri??als,lfi;lil:gyi‘rllhmev
anterior half of oral cavity. Preanal papillae absent.

3 (4). A.dgh specimens very large, up to 20mm. Preanal bristles
d]'.Vlded into two groups, an anterior of four and a posterior of
Six. Spicules slender, gubernaculum thick.

....... e o .., . .P. vulgaris Bastian
4 (3). Adult specimens not greater than 12mm. Preanal bristles in

onelgroup of ten. Spicules broad. Gubernaculum thin, in parts
scaly ... P. zernovi n, sp.

18. Paroncholaimus zernovi n.sp.
(Table 3, Figure 18)

Oncholaimus vulgaris (nec Bastian 1865) Golovin 1901: Observations
on Nematodes I, p. 36, Table 2, Figures 2, 3, 5, 7—10
(phagocytic cells).

Golovin 1802: ibid, II, p. 68, Figure 19, Table 4, Figures 80, 87
91 (excretory glands). o
Filipjev 1912: Tr. Soc. Imp. Nat. St. Pétersbourg 43, livr. 1
pp. 205, 216, Figure 7 (nervous system). ’

0.8 43 107 36 51 989
60‘.6 11 1.1 1.2 1.0 10680—11460.

a=84; B=9V/y; v =91.

07 89 98 81 36 54 57 60 75 g0
98.9
? 655 05 10 12 12450

0.7
x=84; p=10; y=91.

90.6 33 88 29 35 52 55 58 71 78 089
05 08 0.9 1.2 0.8 18500

a==82; B=11/4 v=90.

0.7 39 95 29 35 52 54 56 75 80 99.0
? 054 10 1.1 T3 2 12300

08
«=70; B=101/p; y=100
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Dimensions of anterior end

9 12,000 Cephalic Lateral End of Excretory Nerve End of
! bristles organ oral cavity pore ring esophagus

Length ... . 19 24 90 410 560 1,220
Width . . . . e 68 70 89 - 115 125

211,000
Length .. .. . .. . 19 22 84 315 450 1,125
Width .. ... e 68 70 89 - 115 125

d 11,000
Length ... ... ....... 16 20 84 300 460 1,140
Width TR o 65 68 86 - 113 i24

The body tapers so slightly to the ends that the width appears uniform.
The anterior narrowing of the body, which is somewhat less thantwofold, is
limited to the region anterior to the nerve ring, while the narrowing to
the anus is more even. In the female the body width at the anus is about
half the maximum width and in the male it is about 2/3. The body
narrows very little to the end of the esophagus. Males are generally
narrower but have a stouter tail, The cuticle is fairly thick, about 4y,
thickening anteriorly and on the ventral side posteriorly to 51/,u; the two
layers are distinct: the outer is the thinner, about 1/, of the overall
thickness. The bristles are numerous, mainly concentrated along the
longitudinal lines, although they are present also opposite the muscle
fields. They are located mostly anterior to the nerve ring, in the vulvar
region of females and the anal region of males.

The head (Figure 18a) is truncated with rounded margins. The cephalic
region is clearly distinguished by the presence between the outer and
inner layers of the cuticle of a special pocket filled with a granular mass;
this was noted by Stewart (a—Figure 18a). This pocket always corresponds
exactly to a region of ten anterior epidermal cells; the six in the first row
form lips, on which lie labial papillae and a submedian pair of cephalic
bristles, and the four in the second row give rise to two lateral bristles and
the lateral organs. The inner layer of the cuticle, whichis homologous with
the superficial cephalic capsule, is attached to the oralcapsule. Anteriorly,
the oral aperture is closed by six lips (lab. —Figures 18a, b). Each lip
consists of a thin plate which is wider at the base and tapers to the apex.
The wide basal part is far thicker than the narrow terminal part (lab. —
Figure 18b). Only this latter part is movable. A labial papilla is set
against each lip. The external elevation around the papilla is very small.
Internally, anarrow canal traverses the cephalic capsule and passes to the
sensory bulb of the papilla, over which the cephalic capsule forms a small
chitinized vault with an aperture in the center and the sides passing
gradually into the softer surrounding mass of the capsule. A circlet of
cephalic bristles follows posteriorly. These are relatively stout and
short (8 —10u), or 'f,—1/; of the width of the head. Each is pierced
by a canal along the longitudinal axis (s. c. —Figure 18c) and each has a
corresponding sensory organ (o.s.c. —Figures 18b, c). There are the usual
ten bristles. The lateral organ lies immediately posterior to the



lateral bristles (Figure 18c). It is of the usual cyathiform type with an
anterior orifice, small and elongate, measuring 11X 8y, which is Yo—=1
of the width of the head; the anterior orifice is 51/,u. Within the cavity
a deeper pit is excavated half way along and a crease lies in its bottom.
A chitinized papilla, in which the nerve fibers of the long pyriform nervous
115 apparatus terminate, enters the cavity posteriorly (a.o.1. —Figure 18c).

The voluminous thick-walled oral cavity is 84 —90u long and 50—59u
wide. It contains three teeth disposed symmetrically: two large subventrals
and one smaller dorsal. The subventrals stand 62 from the bottom of
the cavity and the dorsal 50u from it. Each of the teeth contains a terminal
duct of the esophageal glands. Before opening in the apex of the tooth, each
gland forms an enlargement (gl. oes. —Figure 18a). The walls of the oral
cavity are thinner anteriorly (2!/, u), while posteriorly they are 4 —Tu
thick. The esophagus is smooth, hardly swelling posteriorly. Anteriorly,
it is about 45 u thick (45 % of the width of the body); at the nerve ring it is
60u (50%), while posteriorly it widens to 90u (60—65%). Its muscular
part is directly adjacent to the bottom of the oral cavity, embracing its
posterior part. Pigment strips run along it. Iis detailed structure is
described by Rauther. The nerve ring encircles the esophagus at 0.4 of
its length from the anterior end.

The ventral gland is very long, tubular, extending far behind the end
of the esophagus and discharging in front of the nerve ring. Anterior to
the ring it forms a characteristic expansion to which special chitinized
ducts 30u long are joined.* The intestine in life is packed with small
yellow-brown spheres. Along the entire body, mainly following the
sublateral lines, there are large phagocytic cells.** In the northern form
P. vulgaris they are considerably more numerous.

The female genital tract is paired and very long, each of its branches
occupying 25 % of the body length. The free ends of fully developed
ovaries in younger individuals take up a far greater part of the genital
tract (up to 45—50%) than in the older specimens (20—30%). However,

116 the absolute length increases with age, i.e., the growth of the ovaries
proceeds more slowly than the growth of the uterus. Atthe end of the ovaries
the accumulation of vitelline granules occurs simultaneously in 5—8
oocytes. The basal part of the ovary is very long and extends alongside
the uterus up to the middle of the latter; this is shorter than the extent
Stewart found in P. vulgaris (Bastian). At the beginning of the uterus
the separate oocytes already take on an elongated form. A fairly wide
oviduct originates at the distal end of the ovary. Its first part is thin-
walled and is a direct continuation of the walls of the ovary. The second
part is barrel-shaped and is sharply demarcated from the adjacent parts.
Its walls are constructed of a large number of muscle cells lying obliquely.

The uterus is thin-walled. Its epithelium in the part still free of eggs is
cylindrical, but it becomes flattened against the eggs, of which there
are up to 20 in the uterus. In fully mature females the uterus accounts for
57—172% of the length of the genital tract. The eggs are relatively of
small dimensions. When lying packed together in the uterus they are
irregularly shaped, but when isolated they are elongated, measuring

* See also Golovin 1902, loc. cit., p.62.
** See Golovin 1901, loc, cit,, p.36.
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140—150X 120 u; the shell is thin. In the mature female eggs occupy almost
the entire body width, while in P. vulgaris Bastian they take up no
more than half. A considerable length of the terminal part of the uterus
is converted into a muscular ovejector, which accounts for 9 —13 % of the
total length of the genital tract (215—300u). The shor.t, straight vagina
that traverses !/, —1/; of the body width leads directly into the lumen of
the ovejector. Its walls are thin, The vulva is locatejd sorpewhat
posterior to midbody. It is a small transverse slit with thick Walls.. .
Radial muscles are attached all around it and are capable of enlarging its
aperture (Figure 18d). Numerous small bristles :t:tre set. around the vulva
with no particular regularity. The tubl',lllal‘ organ is lackllrllg. Stew?.rt
described in P. vulgaris Bastian a gonenteric canal,’ connecting the
uterus with the intestine, whichprobably serves for the elimi_nati.on of
superfluous sperm. I could not find it in the Black Sea species in whole
mount, )
There are two testes, the anterior directed forward and the .posterlor
backward. A long vas deferens follows, its posterior part encircled by
musculature and serving as the ejaculatory duct. The sperm are very
large—1lu. The spicules are 160—165u long (Figures 18'1", h, i, k, 1). .
They are markedly curved and have a knob at the base whose 1nte.rnal lumenis
enlarged and whose walls are thin. The form of the knob varies, and .
sometimes the walls are not thinner than over the remainder of the spicule
(see Figure 18h). The walls are thickest in the middle, once more
thinning to the end, and a plate is present on the intern'al margin of the
spicule(v. —Figure 18k). It originates from the posterior thl.lf‘d of the
body of the spicule as two thicker folds and continues as a thin blade to
the end. The gubernaculum (Figures 18h, i) is well developed and of
complex form; it is 40y long. The terminal part may protru(.ie fr<.)m
the anal aperture together with the spicules (Figure 18h). It is pz::ured
and has a basal knob directed posteriorly (a—Figure 18i). This is followed
more internally by a spoon-shaped part that encloses each.spicule
separately (b —Figures 18h,i). The two lateral parts are .](?med by a
thin chitinized cross-piece, which has at its center a chitinized capitate
thickening (c—Figure 18i). Finally, thin chitinized processes run far
anteriad along the spicules (d —Figures 18h, i).
Supplementary bristles, apart from those onthe tailinboth .sexes, are
present in the male in two groups. One group lies a short Fh;tance
{(about 25 p) anterior to the anus (s;—Figures 18f, m?, cons1st1'ng of 10
short (4!/,u) bristles. They are set along the margins of a falrl?r sharply
demarcated hatched plate and are disposed completely symmei.:rlcally.. .
Each bristle is provided with a pronounced sensory organ, while subsidiary
terminations of the nerve fibrils are set directly in the plate itself. The
second group lies more anteriorly, 160y from the anus (a spicule length).
It consists of 6 smaller (31/,u) bristles (s,—Figures 18f,n); the accessory
organ opens among this group. These bristles are also set on a ra}sed
plate, but this plate is far less sharply demarcated from the surrounding
cuticle. ‘ . '
The presence of a small accessory organ is very interesting. This, as
usual, is the chitinized tube of a special gland, here in the form of a hook.
It is very small, like the gland itself.
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The tail in the male is rather more elongated than in P. vulgaris,
tapering somewhat to the end (Figure 18f). In the female it is more rounded
at the end, exactly as in the northern form (Figure 18e). The caudal
glands have already been described and drawn by Golovin (1902). They
are of the tubular type and terminate a short distance in front of the anus.

The caudal pore (Figure 18g) is reinforced by two chitinized rings
(a—Figure 18g). There is a small cavity at the end (c —Figure 18g). The
space between the rings is taken up by a chitinized cone to which the caudal
glands are attached (b —Figure 18g). The cone is striated along its length
and appears to be pierced by pores. Slits are present in its sides.
Golovin considers these to be the ducts of the caudal glands, but I cannot
vouch for the accuracy of this interpretation (see general part).

The proportions at the posterior end are: length of tail: male 1.1,
female 1.1—13, length of spicules 1.65, gubernaculum 1.0, distance
from anus to first group of bristles 0.3; to second group of bristles
(accessory organ) 1.65, These proportions are very constant,

P. zernovi is the largest and one of the most common Black Sea
nematodes, inhabiting oxeas sand almost exclusively. Nearer Sevastopol
it is encountered only rarely, but it is very abundant in Peschanaya Bay
and Georgievskii Monastery. It matures in winter, sothatinsummer only
immature forms are encountered, although frequently they have reached
full size. Their color in life, corresponding to the color of the intestine,
is yellow-brown, somewhat darker in specimens from Georgievskii
Monastery. When laid the €ggs appear white. Males can easily be
distinguished, even when immature, by the form of the tail.

Peschanaya Bay 12.11, 1.12, 12.13, adults; in summer 12,13, immature
worms. Sand of Georgievskii Monastery 7.12, 7.13, many immature
worms. Saccocirrous sand of Shmit Bay 7.12, one female; oyster bank
6.12, 1 specimen; shells of Georgievskii Monastery 7.12, 3 semi-adults,
many juveniles; 7.13, many juveniles; dirty saccocirrous sand from the
road 7.12, 3 specimens; dirty sand from the wharf of R, O.P. and T.

1.12, few. They were found for the first time in the Black Sea
by Golovin, who took them for P. vulgaris Bastian (as I did at
first in my note on the nervous system of nematodes).

P. zernovi is distinguished from the latter species by its smaller
size, somewhat longer tail (particularly in males), and especially the
form of the spicules, which are considerably longer and wider than in
P. vulgaris. Furthermore, the accessory organ of the male in
P. vulgaris lies further from the anus than in P. ze rnovi. The
question now arises as to whether different species are described under the
single name Oncholaimus vulgaris by Bastian on the one hand and
by Biitschli and Stewart on the other. The northern species that I saw at
Murmansk and which I have often mentioned above is identical with
O. vulgaris of Blitschli and Stewart.
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Genus PELAGONEMA Cobb 1893
Proc., Linn. Soc. NSW 8, p. 391

Type species: P. simplex Cobb 1883

Oncholaimini lacking teeth are related to this genus. I believe
that these Oncholaimini include several species similar to the three-
toothed forms, and that also we shall eventually have to distinguish among
them a whole range of genera. The material now available is insufficient
to establish this conclusively.

The body widens greatly in the middle and tapers to the ends. The. o
cuticle is smooth. The six lips are disposed as in the other Oncholaimini.
There are six labial papillae and ten cephalic bristles or papillag. The
lateral organs are small; in the species that I studied they.are. c1rcul.ar ‘
with a small pouch. The voluminous thick-walled oral cavity }s devoid of
any sign of teeth, and the tooth drawn by Cobb at the bottom of the oral
cavity is in fact a fold of cuticle (see Figure 19a, Table 3, and the
corresponding description on p.84). The esophageal gl'ands apparently
discharge half way up the oral cavity. The esophagus Wlder.ls gradua%ly
posteriorly. The cervical gland was very large in t'he species I studied
(in Cobb's species it is small). The ovaries are paired and reflexed.

The tubular organ is absent. Males are unknown.

Two species are known:

1) P. simplex Cobb 1893: Proc. Linn. Soc. NSW 8, p. 391, Figure 4.
Among algae in Ceylon, March, 1889,

2) P. obtusicauda n.sp., see below,
Enoplus coerulens Eberth 1863 (Unters. iber Nematoden,

p. 39, Table 4, Figures 6§ —12; Table 5, Figure 3) from Nice, very
similar, but probably related to a new, similar genus.

1 (2). Tail five times longer than diameter atanus . . . ... .. .. . ...
e e e e e e ... .P. simplex Cobb

2 (1), Tail 11/,—2 times longer than diameter atanus . ... ........
P. obtusicauda n. sp.

19. Pelagonema obtusicaudata n. sp.
(Table 3,4, Figure 19)

09 69 157 41 50 60 62 71 97.7

4030
06 14 14 2.7 1.2
« =37, B="61p, y=43.
Dimensions Cephalic End of Excretory Nerve End of
? bristles oral cavity pore ring esophagus
Length 5 32 60 260 590
Width 22 35 49 51
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The body is greatly expanded in the middle, so that to the end of the
esophagus it narrows almost twofold and to the anus more than twofold.
The esophageal part is thus disproportionately slender. The body tapers
from the end of the esophagus to the head even more than twofold; all the
tapering is limited to the region anterior to the nerve ring and is especially
pronounced opposite the oral cavity (see Figure 19a). The cuticle is thin
(11/,) and smooth. The short bristles are fairly numerous.

The head is rounded and truncated; the tapering in the region of the
oral cavity is very pronounced; the angles of the head are rounded. There
are six lips, as in all Oncholaimini, their incisions cutting fairly deep.

A hardly noticeable labial papilla lies at the base of each lip. There are
ten cephalic bristles disposed as usual; they are 6 u long or about 1/, of
the head width. The lateral organ is circular with an anterior oval orifice.
Its width is 6 u, or !/ of the corresponding body width, and it lies
somewhat posteriorly and ventrally to the lateral bristles.

The oral cavity has thin walls, anteriorly about 1u, and posteriorly not
more than 2u. Its dimensions are length 32, width 15u. There is no
sign of the teeth that are characteristic for the other Oncholaimini.

A fold lies deep in each sector of the esophagus; one of these is drawnby Cobb
in the figure of P. simplex. There it seems to occur independently,
but this is due tothe obliquity of the section. These folds donotcorrespond to
the teeth of the other Oncholaimini, but in all the forms of this subfamily
are present at the bottom of the oralcavity, developedtoagreater or lesser
degree. The esophageal glands open in the middle of the oral cavity.
Here, as in all forms of Oncholaimini, the inner layer of the cuticle is
separate from the outer and attached separately to the oral capsule.
Between the layers under the anterior surface of the head there is an
annular cavity filled with a granular substance.

The esophagus is greatly thickened posteriorly, but a bulb is not formed.

The cervical gland is very large (270X 45y), lying behind the end of the
esophagus and occupying a large part of the body cavity, displacing the
intestine to the side. It is widest in the middle and tapers to both ends;
its nucleus is very large. In front of the ring its duct forms a pronounced
expansion to which the short, chitinized excretory canal, about 10u long,
is joined. The pore lies near the oral cavity. The intestine consists of
large elongate cells of irregular form, with well-marked nuclei.
Phagocytic cells similar to those in Paroncholaimus are few.

The ovaries are very short, containing not more than 3 —4 large oocytes;
they are paired and reflexed. The uterus does not divide into two parts
with a continuous lumen. The eggs measure 140X90pu. The vagina with
thin walls internally traverses 2/, of the diameter of the body. The tubular
organ is absent.

The tail is short, bluntly pointed at the end, and twice longer than wide.
The caudal glands are tubular, extending somewhat beyond the anus, but I
could notdetermine how far. The cuticle is thin at the end of the tail, sothatthe
caudal pore is short. There is no cone.

Some young and adult females were found in the sand at Peschanaya Bay,
1,12, All specimens rolled into a ball on fixation.
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Genus VISCOSIA de Man 1890

Oncholaimus ex. p. Bastian 1865, Bitschli 1874, Cobb 1898.
Oncholaimus subg. Viscosia de Man 1890: Mém. Soc. Zool.
France 3, p. 184,

Type species: V. viscosa (Bastian 1865)

The body is slender, tapering greatly antericrly. The cuticle is
smooth and in some species viscous, so that various foreign particles
adhere to it, and worms that have chanced onto the surface of water are
unable to leave it, and swim upon it. The oral cavity is greatly extended
in length and provided with three teeth. Its structure is asymmetrical
and one of the subventral teeth is considerably larger than the other two.
The chitinized lining of the esophagus forms on passing to the bottom of
the oral cavity a valve that is seen well only on a live specimen. The
lateral organs are circular, large, and considerably larger in the male
(? always). The glands are pyriform, the cervical gland lying behind the
esophagus, the caudal glands within the tail. The female genital organs
are paired and a tubular organ is absent. The spicules are short, almost
straight; a gubernaculum is absent. There are only a few supplementary
bristles around the anus in the male. The tailis long, butusually (not always)
very slightly tapering to the end, sometimes swollen at the tip.

This genus differs from the other genera of Oncholaimini by the
features that have been emphasized. The absence of a tubular organ
assimilates it to Paroncholaimus, while the structure of the spicules
assimilates it to Oncholaimus s.str., from which it is easily
distinguished by the length of the tail and the absence of a tubular organ.

At present genus Viscosia consists of the following seven species:

1) V. viscosa (Bastian 1865)—Oncholaimus v. Bastian 1865: Tr.
Linn. Soc. 25, p.136, Table 11, Figures 131 —133; Butschli
1874: Abh. Senck. Ges. 9, p.39, Table 9, Figure 38;
Oncholaimus (Viscosia)v. de Man 1890: Mém. Soc. Zool.
France 3, p.184, Table 4, Figure 7. Holland, France (de Man),
Falmouth, mud from the harbor (Bastian), Kiel Firth, oyster
bank at Sylt—Norway (Bitschli).

2) V. minor n.sp., see p. 88,

3) V. cobbi n.sp., see p.86.

4) V. langrunensis (de Man 1890); Oncholaimus (V.)l.de Man:
Mém. Soc. Zool. 3, p.186, Table 4, Figure 8.

5) V. glabra (Bastian 1865), see p.127.

6) V. linstowi (de Man 1904); Oncholaimus (V.) 1l Rés. voy. Belgica.

Nématodes libres p. 15, Table 3, Figure5. Onshell of crab:
Orange Bay, Tierra del Fuego.

7) V. pellucida (Cobb 1898); Oncholaimus p. Cobb: Proc. Linn.
Soc. NSW 23, p.39. Sand near tidemark. Port Jackson NSW.

1 (8). Cephalic bristles well developed. Right subventral tooth
larger than the others.
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2 (5). Two small teeth that do not reach midway along oral cavity.
3 (4). Body about 2.6 —2.8mm long, tapering anteriorly (from end
of esophagus) less than 11/, times.. . ... ... V. viscosa Bastian
4 (3). Body 1.9mm, anteriorly tapering more than twofold. ........
V. minor n. sp.
5 (2). Two small teeth reach midway along oral cavity,
6 (7). Oral cavity less than twice head width, lateral organ Y ges
headwidth. .. ... ............... V. langrunensis de Man
7 (6). Oral cavity somewhat longer than twice head width, lateral
organ of male half head width, of female !/, head width . . ... ..
........................................ V. cobbi n. sp.
8 (1). All body bristles converted into papillae.
9 (10). Left subventral tooth greater than the others, tail at end f. of

the widthatbase .. .................. V. pellucida Cobb
10 (9). Right subventral tooth greater than the others, tail thicker
atend. .. ... ... L L e V. glabra Bastian

Also belonging here is V. linstowi de Man, which is distinguished
by the different form of the dorsal tooth and the smaller lateral
organ. The description is incomplete.

20. Viscosia cobbi n.sp.
(Table 4, Figure 20)

309 68 129 2.4 30* 945
05 12 12 (1.3) 06

=77, B=72/;, y=18.

4650

0.8 5.2 10.3 45** 54 62** 93.2

0.5 1.0 1.1 1.2 0.6 4650
=77, =9, y=15.
Dimensions Cephalic End of Nerve End of
< bristles oral cavity ring esophagus
Length 8 317 295 560
Width 24 34 53 54

Note. The dimensions of 9 are not given as there were very
few good specimens.

* End of testis

** Only the overall length of the tracts is given
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The body tapers anteriorly (from the end of the esophagus) and to the
anus almost twofold, It is of almost uniform diameter from the nerve ring
to the posterior third, The tapering to the anus is very gradual. The
cuticle is smooth, 2u. I have never observed its reputed viscosity. There
are a few slender bristles.

The head is truncated, as is usual in Oncholaimini, with rounded
margins. The six lips here are very long, so that the incisions between
them cut deeply posteriorly (lab. —Figure 20a). Each lip is beset with one
well-marked labial papilla. The cephalic bristles are fairly short and
slender —6 u, or !/, of the head width. The cephalic line here is hardly
marked and passes directly behind the cephalic bristles. The lateral
organ in the male is very large (13u), taking up half the head width. In
the female it is only 6 u, about 1:3% of the head width. It is of course
cyathiform, the pouch occupying only the posterior third (4u). The cuticle
lining the pouch is quite thick. Posteriorly, its well-developed sensory
organ is connected with the cavity by means of a short tube (0.0.1.—
Figure 20a). A lingula is present anteriorly on the posterior dissepiment.

The oral cavity is elongate, the length exceeding the width more than
twice —37X17u. The wall in the anterior part is very thin, only 1y, while
more posteriorly it thickens to 2u. The boundary between these two parts
is marked by the teeth, of which there are three in the oral cavity; the
right subventral is the largest, reaching almost as far as the lips, 33 u
from the bottom of the oral cavity. The left subventral is smaller —25pu,
and the dorsal is smaller still—22 u from the bottom.

The esophagus is straight, expanding slightly posteriorly, always
somewhat more than half the width of the body. The nerve ring encircles
the esophagus at the boundary of the posterior third. The pyriform
cervical gland is located directly behind the end of the esophagus; its
dimensions are 45X 20u; a narrow duct runs anteriad, but I could not
determine where it discharges.

The ovaries are fairly long, 5—6 large eggs with vitelline granules
lying at their end. The two uterine branches join in a single common
cavity. The ripe eggs are very long, 140X35u. The vagina internally
traverses 1/, of the width of the body.

There is apparently one testis. The spicules are short and almost
completely straight, 40u long (Figure 20d). There is a weakly developed
manubrium at the base, and in addition a slight swelling anterior to the
end. The gubernaculum is absent. There is a pronounced abductor
muscle of the spicules and a bursal musculature. All the bristles are
paired, two pairs set in front of the anus (s, —Figure 20d), one closer to
the midline, the other more lateral;, there is one pair at each side of the
anus and two postanal pairs.

The tail (Figures 20b, ¢) in the male is slightly longer than in the female,
but the body is stouter around the anus, so that the proportions remain
the same in both sexes. The tail tapers more sharply in the anterior third,
whence to the end it is of uniform diameter, in the male about 0.4 of the
diameter at the anus. The proportions at the posterior end are: length
of tail 71/,—8; spicules 1.25; distance from anus to anterior and posterior
groups of bristles 0.5. The caudal glands lie within the tail; the cuticle
is thin at the end so that the caudal pore is short; there is a clearly
visible cone.
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Three males, two young females-—oxeas sand of the Georgievskii
Monastery 7.12; mature males —Peschanaya Bay 1.12, 5.12; 6.12, some
juveniles.

The extensive oral cavity and the large lateral organ of the male
differentiate this species clearly from the other known forms of
Viscosia.

21. Viscosia minor n.sp.
(Table 4, Figure 21)

1.0 50 150 38 425 495 51 585 924

06 14 16 1.9 1.0 1900
a=53, f=7, y==14.
Dimensions Cephalic End of Nerve End of
d bristles oral cavity ring esophagus
Length 5 19 87 270
Width 12 16 25 30

The body is greatly elongated, tapering anteriorly from the end of the
esophagus more than twofold, almost all the tapering confined to the
preneural part, with hardly any expansion to midbody. The body tapers
almost twofold from the middle to the anus. The cuticle is thin, about
11/,u; I saw no evidence of viscosity, There are few bristles.

The head is more rounded than is usual in Oncholaimini, hardly
truncated. The incisions along the angles of the mouth are considerably
less developed than in V. cobbi m., but nevertheless are quite pronounced.
I could not distinguish labial papillae. The cephalic bristles are about
21/,14 long, or !/, of the diameter of the head. The lateral organ is large
and circular; the anterior orifice is oval. The diameter of the lateral
organ is 5u, or 1/3 of the corresponding width of the body.

The oral capsule is twice longer than wide (9X 19 ), and its wall is
thinner anteriorly. The right subventral tooth is the largest, rising
through the oral cavity for more than 8/, of its length (154). The other
two teeth, which appear as very small elevations, fall far short of
midlength of the cavity (6 4 from the bottom). The esophagus is constructed
as in the other forms of Viscosia. At the nerve ring an apparent
constriction of the esophagus is observed; the nerve ring encircles the
latter at its anterior third. I could not discern the cervical gland.

The ovaries are short, reflexed, and paired; only 1—2 oocytes in it
are furnished with vitelline granules. The oviduct originates at their end
and forms an expansion—the prouterus. The uterus is thin-walled, the
cavities of the two sides uniting to form a common cavity. The eggs

measure 80X50u and are elongate. The vagina is very short, internally
traversing only 1/, of the body width, .

The tail (Figure 21b) tapers conically for 0.6 of its length, after which
there is a portion of even width, namely, 0.2 of the width at the ba}se that
extends for 0.2 of the length of the tail; the most posterior part widens
once more to 0.4 of the width at the base. The pyriform caudal glands
are accommodated within the tail. The cuticle thickens somewhat at
the extreme tip of the tail. The length of the tail is 7!/, times greater than
its width at the base.

Only one female with eggs was found in oyster bank 6.12. 4

V. minor s.sp. is themostsimilarto V. viscosa (Bastian) among the
other species, differentiated from it by its smaller size and pronounced
tapering of the body anteriorly.

22, Viscosia glabra (Bastian 1865)

Oncholaimus glaber Bastian 1865: Trans. Linn. Soc. 25, p. 136,
Table 11, Figures 129, 130.

O. (Viscosia) g, de Man 1890: Mém. Soc. Zool. France 3, p.188,
Table 5, Figure 9.

I encountered only one immature female of this species; this so close_ly
conformed to de Man's description that there is no need for me to describe
it, especially as my material was quite inadequate. Its formula is:

14 ? 187 43 515 675 906 1850
1.3 7 25 2.6 14

It was found in oyster bank 6.12. '
So far it has been found only in the English Channel: mud at low tide
at Falmouth (Bastian), Penzance, rare (de Man), Roscoff —(Villot).

Genus ONCHOLAIMUS Dujardin 1845

Oncholaimus ex p. auct.: Dujardin 1845 Hist. Nat. des Helminthes,
p. 235,
Eberth 1863: Unters. liber Nematoden, p. 24,
Bastian 1865: Trans. Linn. Soc. 25, p.134.
Biitschli 1874: Abh. Senck Ges. 9, p.37.
de Man 1878: Tijd. Nederl. Dierk. Ver.3, p.92.
de Man 1886: Anat. Untersuch., p.34.

Type species: O. attenuatus Dujardin 1845

The body is usually greatly elongated, tapering slightly ante.ri(.)rly.
The cuticle is smooth, The oral cavity, as in all Oncholaimini, is closed
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by six thin movable lips, whose bases are beset with six labial papillae,
Ten short cephalic bristles are set some distance posterior to them. The
lateral organ is cyathiform, of medium size, extended transversely.

Under the anterior surface of the head there is an annular pocket created
by the separation here of the two layers of cuticle. The oral capsule is
usually short, and contains three teeth that serve as the ducts of the esophageal
glands. One of the subventral teeth is larger than the other subventral and
the dorsal, and these last may be unequal in size. The esophagus is
straight, expanding gradually posteriorly. The nerve ring encircles it

at its middle. The excretory pore is shifted far anteriorly. The pyriform
cervical gland ordinarily lies at the beginning of the intestine. The female
genital tract is unpaired, having only a single anterior branch. The
ovejector is absent. The tubular organ is of the same type as in O.fuscus
Bastian,* i.e., does not have a rosette as in genus Metoncholaimus m.,
and the posterior pair of ducts is not developed. The testes are paired

(? always). The spicules are short, straight or almost straight (as in
Viscosia). The gubernaculum is absent. The bristles around the anus
in the male are variously disposed, sometimes in a perianal subventral
row, sometimes irregularly. The tail is constructed variously: it may

be long, as in Viscosia or Metoncholaimus (O. campylocercus
de Man), or quite short (O. brachycercus de Man, O. brevicauda -~
tus n.sp.).

This genus differs from Viscosia by the short oral cavity, the
unpaired female genital tract, and the presence of a tubular organ. The
form of the spicules, the absence of the gubernaculum, and the tubular
organ differentiate it from Paroncholaimus, the form of the spicules
and the tubular organ from Metoncholaimus.

The genus was first described by Dujardin {(1845), who included in
addition to the type species O. attenuatus two more species, which
Bastian (1865) isolated in genus Mononchus. The genus has maintained
the same scope from then until now. Only de Man (1890) removed several
species from it and isolated them in the new subgenus Viscosia, which
here I raise to the rank of genus. In this study I make a further division
of the genus, as given in detail above (p. 7).

The species belonging to this genus now follow. They may easily be
divided into three groups according the genital armature in the male.

First group: the tail of the male tapers immediately posterior to the
anus; the supplementary bristles of the male, which are long and short, do
not form unbroken perianal rows. The tail of the female is short, conical,
and usually curving ventrally., The group includes:

1) O. attenuatus Dujardin 1845: Hist. Nat. des Helminthes, p.236;
Bastian 1865: Trans. Linn. Soc. 25, p, 137, Table 11,
Figures 134—136. On marine algae in the English Channel:
Falmouth (Bastian), Lorient (Dujardin).

2) O. dujardini de Man 1878, see p.94.

3) O. armatus Daday 1901: Termész. Flzetek 24, p.440, Table 21,
Figures 11—15: Fiume, on algae on the jetty.
The following species also probably belongs to this group:

4) O, viridis Bastian 1865: Trans. Linn. Soc. 25, p.137, Table 11,
Figures 137, 138; Ditlevsen 1911: Vidensk. Medd. naturh. Foren.

* See de Man, Anatomische Untersuchungen, p.39 ff.
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Kjobenhavn 63, p.229, on algae at low tide, Falmouth (Bastian);
Denmark, in decaying seaweed (Ditlevsen). Only the female
known. Ditlevsen's species probably does not correspond to
Bastian's. I do not include it in the key as the description is
insufficient.

1 (2). On cuticle are large clawlike and spinelike appendages.
1.9—2.2mm. Large tooth 0.8 length of oral cavity, two small
teeth 0.5 of length of oral cavity. Spicules longer than tail .. ..
.................................. O. armatus Daday

2 (1). Such spines absent.

3 (4). Excretory pore located at a distance shorter than length of
oral cavity from its bottom. Pigment spots on esophagus red.
Tail of male may be of regularform ... .... ... ... .. ....
e e i e e e e e O, attenuatus Dujardin

4 (3). Excretory pore located at distance almost equal to length of
oral cavity posterior to its bottom. Pigment of esophagus black.
Tail of male of irregular form ... .... .. O. dujardini de Man

Second group: the tail is short, sometimes rounded. At the sides of
the anus in the male there is a row of bristles. The tail of the female is
hardly different in form from the male. The following three species
belong to this group:

5) O. oxyuris Ditlevsen 1911: Vidensk. Medd. naturhist. Féren.
Kjobenhavn 63, p.230, Table 2, Figures 8, 9, 12, 13. On the
coasts of Denmark.

6) O. brachycercus de Man 1889: Mém. Soc. Zool. France 2, p.211,
Table 8, Figure 12. Rocks in English Channel (Penzance,

St. Vaast), Scheldt River estuary. Kola Gulf (Savel'ev).

7) O. brevicaudatus n.sp., see p.92.

1 (2, 3). Tail pointed. In male a tooth observed not far from end . . . . ..
.................................... O. oxyuris Ditlevsen

2 (1, 3). Tail at base stout and tapering sharplytoend ... ..........
............................ O. brachycercus de Man

3 (1,2). Tail tapering directly from base conically to end, very short,
shorter than its width .. ... ........ O. brevicaudatus n. sp.

Third group: The tail is fairly long, as in the other related genera;
in the male there is a perianal row of bristles. Here belong:

8) O. campylocercus de Man 1878, see p.95.

In addition, the following species are tentatively placed in this group:

9) O. orientalis Cobb 1891: Proc. Linn. Soc. NSW 5, p.458. Arabia,
Ceylon, in sand and on algae.

10) O. exilis Cobb 1891: jbid., p.462. Aden, in sand.

11) O. papillosus Eberth 1863: Unters. uber. Nematoden p. 26,
Table 1, Figures 13—17. Nice.




To judge from Eberth's drawing, O. papillosus is very similar to

O. camp}flocercus. Cobb's observation that in his O. orientalis
the ovary 'extends. .. backwards, past the vulva, apparently to near the

anus,' is interesting. He is surely referring to the tubular organ.

1 (4). Tail tapering evenly to end.

2 (8). Diameter of tail at end 1/,—1/; of diameter at anus; in male there
is a swelling before the end and pyriform organ in front of anus
O. campylocercus de Man

3 (2). Diameter of tail at end is not more than 1/, of diameter at

ANUS . L o e e e e e e e e e e e e 0. exilis Cobb
4 (1), Tail of uniform diameter in posterior half (about 1/5 of anal
diameter).

5 (6). Clearly visible knob present on spicules

.................................... O. papillosus Eberth
.+« ....0. orientalis Cobb

6 (5). Knob hardly marked .. ..........

It is probable that the following also belong to this genus:
12) O, albidus Butschli 1874 (nec Bastian 1865): Abh. Senck., Ges. 9,

p. 39, Table 9, Figure 39. Kiel Firth; de Man identifies it with

his own O. brachycercus, but Zur Strassen (1894, p.460)
indicates that this is not so: in brachycercus the large

subventral tooth lies on the left, while in the species described

by Butschli it is on the right.

13) O. spiralis Linstow 1908: Denkschr. med. naturwiss. Ges. Jena

13, p.27; Atlantic coast of South Africa; unknown to me,

23. Oncholaimus brevicaudatus n. sp.
(Table 4, Figure 23)

? ? 120 ? 99.0
6"? ? 15 1.7 18 3500

=60, B=71/y, v ==100.

132 10 57 124 50 60 72 98.9
0916 18 T9 14

=52, B=8, v=90.

8845

Dimensions  Cephalic End of Nerve End of
Q bristles oral cavity ting esophagus

Length 9 40 2017 450

Width 37 47 60 60
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The body is of even thickness throughout, only slightly expanding in
the middle; in the male it expands more to the posterior end. It tapers less
than twofold from the end of the esophagus to the cephalic bristles. The
cuticle is smooth, about 3 u thick, double-layered; its outer layer is about
1/4 of the overall thickness. A few short, slender bristles are present.

The head appears rounded. Six thin lips close the oral aperture. The
six labial papillae are well defined and encircled by distinct chitinized
thickenings of the cephalic capsule. The cephalic bristles are 6y long, or
1/6 of the head width. The cell borders are clearly marked over the entire
cephalic end. The lateral organ is quite large, extended transversely, and
measures 8X6u, or !/ of the corresponding width of the body; the pouch
takes up the posterior 2/,

The oral cavity is thick-walled in the main, up to 3u posteriorly and
about 1u anteriorly, 38u long and 27u wide. The large right subventral
tooth stands 33u from the bottom of the oral cavity; the other two teeth
stand 26 u. The esophagus is straight, expands slightly posteriorly; at the
middle its width is about half the body width and at the posterior end it
increases to three-quarters. The nerve ring encircles the esophagus
just anterior to its middle.

Only the anterior ovary is present; it is long and of the same structure
as in O. campylocercus de Man.* The vitellus begins to accumulate
as early as the flat oogonia stage,.

Five eggs measuring 50X 100u are located in the uterus. The vagina
runs slightly anteriorly, almost straight, traversing 1/5 of the body width.
The tubular organ is of the type in Adoncholaimus fuscus (Bastian), %
Anteriorly, it opens in the intestine; there follows a nucleated capsule
homologous to the rosettein Metoncholaimus;t after this there is an
unpaired sac that opens by two apertures under the lateral line, 40y
anterior to the anus. The sac continues for a short distance posteriad
beyond the aperture. The overall length of the organ is about 70y, the
nucleated capsule lying in the anterior third.

I could not detect the internal male genital organs. The spicules are
short (46u) and slightly curved. The basal half is somewhat narrower
than the terminal half. The end comes to a blunt point on which a short
longitudinal streak is observed. The gubernaculum 1s absent.

Bristles lie around the anus in a semicircle which is open postanally.

The semicircle is made up of a straight row of five bristles 11y long,
lying subventrally adjacent to the anus; the two anterior are preanal

and the three posterior are postanal (s, —Figure 23c is the central bristle
of the five in this row). A row of four bristles of the same length curving
ventrally follows (s,—Figure 23c). Finally, the semicircle is closed
anteriorly by two pairs of bristles 7u long set directly against the ventral
line. These are probably homologous with the group of bristles around
the accessory organ in Paroncholaimus. A group of slender bristles
6 u long lies immediately anterior to the anus (s, —Figure 23c), and slightly
anterior to these there are a few conical bristles 2u long.

The tail in this species is very short: its length in both sexes is rather
less than its width (Figures 23b,c). The tubular caudal glands extend

* See p.95,
** de Man 1886:Anat, Untersuchungen, p,47,
1 see p. 101,



slightly anterior to the anus. The chitinized wings, which in
134Paroncholaimus zernovi lie closely adjacent to the cuticle

(cf. Table 3, Figure 18g), are here shifted interiad and cover the cone more
loosely. Some short bristles are observed along the tail in both sexes.
Bristles are also present around the caudal pore (s. caud. —Figure 23e).
The proportions at the posterior end are: length of tail of male 0.8, of
female 0.7; length of spicules 0.85, distance from anus to anterior
supplementary bristies (s;— Figure 23c¢) 0.44.

Male and female of this species were found in saccocirrous sand from
the road 1,12,

This species belongs to the same group as O. brachycercus
de Man and O. oxyuris Ditlevsen, but is easily differentiated from
them by the even shorter tail. This form has the shortest tail of the
members of Oncholaimini so far known.

24. Oncholaimus dujardini de Man 1878
(Table 4, Figure 24)

10 53 143 32 50 67 970
P08 18 18 23° 1.0

2=45, =78, y=384-—47.

2850

Esophagus up to 12, tail up to 97,94, overall length up to 3,600u

Dimensions Cephalic End of Excretory Nerve End of
Q bristles oral cavity pore ring esophagus

Length 7 30 55 170 365

Width 24 33 - 60 60

The body tapers markedly anteriorly, more than twofold from the
maximum width to the cephalic bristles. It tapers by 1/5 to the end of the
esophagus and more than twofold to the anus. The cuticle is very thin,
not thicker than 11/2u, and is entirely smooth, There are few bristles on
the body.

The head is rounded and truncated. The oral aperture is narrow, the
angles of the mouth are confined to the anterior surface of the head. The
length of the lips is 21/,;u. The labial papillae are small, but well marked.
The cephalic bristles are 4u long, or 1/6 of the head width. The lateral
organ is slightly extended transversely, its posterior half forms a pouch;
its dimensions are 5X6u. The oral cavity is more elongated than in the
forgoing species: it is 30 long and 17y wide. The left subventral tooth is
the largest, standing 22 u from the bottom of the cavity; the right
subventral stands 17y from the bottom, and the dorsal, which is the
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* Maximum width, width at vulva somewhat less

smallest, 154, The esophagus in some specimens was highly pigmented,
almost black., The pigmentation begins slightly posterior to the oral cavity.
The black particles of pigment are contained throughout the esophagus and are
especially dense anteriorly. The same pigmentation is present in the
intestine also. The width of the esophagus increases from 25 u anteriorly
(7T0% of the body width) to 30u (50%) at the nerve ring to 45u (75 %) at the
end. The excretory pore opens near the anterior end (see dimensions).

In the female only the anterior genital tract is present. The ovary
is long, but only 1—2eggs are provided with vitelline granules. The uterus
is thin-walled and contains up to 6 eggs measuring 80X55u. The vagina
runs obliquely. I did not observe a tubular organ.

The tail curves characteristically ventrally, and the caudal glands are
accommodated within it. The cuticle thickens considerably on the tail,
particularly at the end, so that the caudal pore is long. The cone is short.
At the end the width of the tail is /. of its width at the base and its length is
2.2 of that width.

This species was found in deep sand from Peschanaya Bay 1.12, adult
female; Georgievskii Monastery at 18 sajenes 7.12, adult female;
phyllophores 6.12, 2 adult females.

In addition, some immature specimens that were very similar to
this species, but larger, were found in saccocirrous sand from the road
1.12; rocks at Spasenie, Georgievskii Monastery, Cystoseira 7.12.

I have decided not to describe these specimens separately as they were
136 immature and very poorly preserved.

The species was described from Naples by de Man. Rouville establishes
it for Séte in dirty sand with Notomastus and Polydora.

This definition can be confirmed only when the male is found.

25. Oncholaimus campylocercus de Man 1878
(Table 4, Figure 25)

Tijd. Nederl. Dierk. Vereen.3, p.35, Table 7, b —Figure 3a.

10 63 124 28 66+ 98.0
60.8 1.3 1.3 1.4 0.8 8920

=70, B=8, y==50.

1.1 56 115 84 49 66 975
o7 12 13 1708

« =60, B==81fp, y=42—45,

4200

* Posterior end of posterior testis.



137

Dimensions  Cephalic End of Excretory Nerve End of
? bristles oral cavity pore ring esophagus
Length 8 35 77 235 485
Width 27 38 43 51 54
o
Length 8 35 97 255 510
Width 27 35 44 52 52

The body in the female is thickest at the level of the end of the ovaries,
gradually narrows anteriorly and posteriorly; the esophageal region tapers
slightly also, by only 1/4 from the end of the esophagus to the head.
Posteriorly, thereis a pronounced tapering between the end of the tubular
organ and the anus, so that the base of the tail is narrow. In the male
the anal region is somewhat thicker than in the female, but the body itself
is very slender, hardly tapering to the end of the esophagus. The cuticle
is thin (21/,u), smooth, with two distinct layers. Many slender and fairly
long bristles are observed over the entire body, particularly anteriorly
and posteriorly.

The head is rounded and indistinctly truncated. The lips (21/,u) and
oral aperture (5u) are small, as are the labial papillae. The cephalic
bristles are 5y long, which is about 1/; of the width of the head. The lateral
organ measures 6X5u, or 1/5 of the head width, and is somewhat extended
transversely. It is cyathiform and the wall enclosing the pouch has a small
anterior bulge. The organ lies some distance posterior to the lateral
cephalic bristles (see Figure 25a).

The oral cavity is 42 u long, 22 wide. The left subventral tooth is
the longest (30u), while the other two are only 26u long. The form of
all three teeth is fairly characteristic: they are cut down at the base, and
therefore their ends project sharply into the oral cavity (see d.d. —

Figure 25a).

The esophagus is straight, widening posteriorly 11/,—13/, times. Its
width is 40—50% of the body width anteriorly and 60 —80% posteriorly.

In males it is narrow. The nerve ring encircles it exactly at its middle.
The intestine is lined with large cylindrical cells that are sometimes of
irregular form superficially. The excretory pore is located a short
distance behind the oral cavity (see dimensions); its chitinized tube is
12 u long.

Only the anterior portion of the female genital apparatus is developed.
The ovary is very long, reflexed; at least 50 eggs can be seen in it; the
posterior oogonia lie in two rows, while the anterior ones lie in one row;
and the 5—6 most anterior eggs are provided with vitelline granules. Fiveto
six eggs lie in the uterus. They are almost round—55X60u. The vagina
is short and runs obliquely. The tubular organ is short (360u), beginning
as a funnel originating from the intestine. This is followed by a thin-walled
tube (215 ) and then a round nucleated capsule homologous with the rosette
in Metoncholaimus (40u). Posterior to this there is an unpaired sac
to which the terminal tubes of the organ are joined. The sac extends for a
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short distance posteriorly to them. The tubular organ is distinguished
only in adult females after the last molt.

The testes are paired, short, and the portion of the vas deferens
between them is so long that the posterior testis seems to be a small
posteriorly-directed appendage of it.

The spicules are straight, pointed at the end, and thickened slightly
at the middle and at the base; they are 32u long. The gubernaculum is
absent. In the male a small bulb containing a sensory apparatus is
observed in the midline anterior to the anus; the terminations of the apparatus
are concentrated outside the bulb as small papillae (a —Figure 25¢). In
front of this there is an additional small papilla (b —Figure 25c). The
bristles mainly form a lateral perianal row of about six long and three
shorter bristles (s,—Figure 25¢); an additional group of bristles is
located anterior to the anus (sl—Figure 25¢). Thewhole tailinboth sexes
is beset with bristles. In the male there is a fold of cuticle parallel to
the slit of the anal aperture; this fold also probably has some sensory
function (d —Figure 25c¢).

The tail in the male is thicker at the base and tapers more sharply
than in the female (see Figures 25b, ¢). In addition, it always curves
ventrally and expands markedly at its middle (c —Figure 25c), where there
are several small bristles. The caudal glands are accommodated within
the tail. The cone in front of the caudal pore is small.

The proportions in the tail are: spicules 1.0; to the pyriform organ of
male 0.6; length of tail in male 1.7, in female 3.2; width at end in male 0.3,
in female 0.4; narrowest part in the female 0.3; distance from anus to
tubular organ 1.8.

O. campylocercus is found in many facies and matures all the year
round: dirty saccocirrous sand from the road 1.12, adult male and female,
fairly numerous; clean saccocirrous sand-—Shmit Bay 7.12, adultfemale;
dirty sand from the wharf of R.O.P. and T. 1,12, adult females;
oxeas sand, Peschanaya Bay, 1.12, adult female, algae on them
6.12, adult male and female. Ulva from New Holland 6.12,
adult female. Nassarius from mud of Artilleriiskaya Bay
7.12, adult male and female. The entire tail in these specimens was
covered with some kind of bulblike appendages, probably algae or fungi.
Mussel mud of Kacha 8,13, adult female; phaseolin mud of Georgievskii
Monastery 7.13, juveniles and adult female; mussels on rocks under the
station 6.12, adult male, female, many juveniles; clay from the North
Side 7.12, very many males, females, and juveniles.

De Man described this species from Naples.

This species is apparently a close relative of O. exilis Cobb,

O. orientalis Cobb, and O. papillosus Eberth; the differences
between them are shown in the table. The length of the tail easily
differentiates this group from the other members of Oncholaimus.
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Genus METONCHOLAIMUS n.g.
Oncholaimus exp. Bastian1865; de Man 1878, 1893; Zur Strassen 1894,

Type species: M. demani Zur Strassen 1894

These worms are mainly of medium size or fairly long. As in the other
forms of Oncholaimini, the oral aperture is provided with six lips, and there
are ten bristles on the head. The lateral organ is not very large; its
posterior wall is usually thickened. The female genital tract is unpaired,
there being a single anterior tube, as in Oncholaimus. The ovary
is very long. The tubular organ consists of an unpaired part to which are
attached the rosette and two paired ducts invested by a row of characteristic
cells lying packed like coins; these ducts open on the ventral side, a short
distance anterior to the anus. The spicules are slender and very long.

The gubernaculum is not well developed if present. Supplementary bristles
are present immediately in front of the anus and as a subventral row on the
tail; the latter bristles are sometimes converted into triangular papillae.
The tail is long, usually thickened at the end. Two species were found in
the Black Sea, although M. eberthi n.sp. may belong to another genus.

This genus is most similar to Oncholaimus s.str., but is also
distinct from it; the males are distinguished by the long spicules and the
females by the different structure of the tubular organ.

The first species of this genus—M. albidus —was described by Bastian
(1865) and subsequently redescribed by de Man (1893). Zur Strassen
(1894) provided a detailed description of the tubular organ of two new
species, having made use of the method of sections.

First group: true forms of Metoncholaimus. The tail gradually
tapers to the end, and is usually quite stout. The spicules are very slender,
longer than the tail; the tubular organ is developed characteristically
(see description of M. demani Zur Strassen). The following species are
related to this group:

1) M. antarcticus Linstow 1896: Erg. Hamburger Magalhaenischen
Sammelreise 1, No.7, p.9, Figures 10,11, Ushuaia — South
America.

2) M. demani Zur Strassen 1894, see p.99.

3) M. pristiurus Zur Strassen 1894: Zeit. Wiss. Zool.58, p.461,
Table 29, Figures 1, 3. In dirty sand—Naples; known to me
from Villefranche.

4) M. albidus Bastian 1865: Tr. Linn. Soc. 25, p.137, Table 11,
Figures 141, 142; de Man 1893: Mém. Soc. Zool. France 6,
p. 32, Table 7, Figure 11; nec Biitschli 1874; nec de Man 1878.
Very common under stones at Penzance, Falmouth—English
Channel.

1 (2). Spicules 31/, times longer than tail, triangular papillae on tail . .
M. antarcticus Linstow

2 (1). Spicules shorter.
3 (6). Spicules twice as long as tail.

4 (5). Paired terminal ducts of tubular organ more than 11/, times
longer than tail. Eggs in uterus located in single row. In male
only anterior subventral row of short bristleson tail ... ... ..
............................ M. demani Zur Strassen

5 (4). Paired terminal ducts of tubular organ hardly longer than tail.
Eggs in mature uterus located in several rows. Row of
triangular papillae posterior to anterior row of bristles . ... ..
e e e e e e e e e e e e . M, pristiurus Zur Strassen

6 (3). Spicules slightly longer than tail; only small bristles on tail
of male. Terminal tube of tubular organ shorter than tail. ... .
..................................... M. albidus Bastian

Second group: doubtful Metoncholaimus. The tail narrows sharply
a short distance behind anus, after which follows a portion of uniform
diameter. The spicules may be long, usually stout. The genital tract in
the female is unpaired (which is why I include the species here). There
are no data on the tubular organ. Here belong:

1) M. eberthi n.sp., see below, p. 102.

2) Oncholaimus megastoma Eberth 1863: Unters. Ulber Nematoden,
p.26, Table 1, Figures 18—20, Villefranche.

3) Oncholaimus anthophorus Saveljev 1912: Tr. Soc. Nat.
St. Pétersbourg 43, livr.1l, p.116. Kola Gulf, Olen'ya Inlet;
sand 20—30m.

1 (4). Cells of lateral fields very strongly developed, particularly
posteriorly, projecting deeply internally.
2 (3). Spicules shorter than tail; tail swollen at end, 1/, of base

diameter. . .............. D e O. megastoma Eberth
3 (2). Spicules longer than tail. Tail not swollen at end——2/5 of base
diameter in male, !/, in female ... ... .... M. eberthi n. sp.

4 (1). Cells of lateral fields normal, Spicules half length of tail.
Complex supplementary armature composed of papillae in male.
Large cephalic bristles (1/, of head). . . O. anthophorus Saveljev

26. Metoncholaimus demani (Zur Strassen 1894)
(Table 4, Figure 26)

Oncholaimus albidus de Man 1878: Tijd. Nederl. Dierk. Ver. 3,
p. 93, Table 7, ¢ —Figure 2a.

O. demani Zur Strassen 1894: Zeit. Wiss, Zool. 58, p. 46, Table 29
Figure 2.

06 44 91 17* 972
3 06 11 12 (1.4 0.7 6700

=70, B=11, v=2385.

06 43 9.0 285 42 635 9iw
06 1.1 12 16 07

a=63, =11, y=48

6700

¥ Anterior testis
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Dimensions  Cephalic End of Excretory Nerve End of

o6,500p bristles oral cavity pore ring esophagus
Length 10 40 110 265 585
Width 32 40 — 60 85
?26,000u
Length 10 40 110 265 540
Width 30 40 - 62 68

The body narrows discernably to the esophagus (by !/, in the female,
less in the male), approximately twofold to the anus. It tapers from the
beginning of the esophagus to the cephalic bristles twofold or even more,
mainly in the preneural part and especially in the region of the oral
cavity. The cuticle is thin (1 —11/,u) and completely smooth. The bristle
armature, as correctly observed by Zur Strassen, is very weak: apart
from the anterior and posterior bristles in the male there are hardly any.

The head is sharply truncated anteriorly. The oral aperture is about
8u in diameter. The lips are well developed (4u) and the incisions of
the angles of the mouth cut far backwards, almost to the cephalic bristles
(lab. —Figure 26a). Each lip is beset with a very small labialpapilla, The
usual ten cephalic bristles are present; they are 8u long (1/, of the head
width) and very slender. The lateral organ lies 4u posterior to the
lateral bristle (o.1. —Figure 26a). It is 9u long, bu wide, somewhat
extended longitudinally, with a round anterior orifice. A space lies around
the head under the anterior margin (a—Figure 26a) only anterior to the
cephalic bristles; more posteriorly the cuticle is separated into two
distinct layers, but without the formation of a space, approximately
as far back as the posterior end of the lateral organs (see Figure 26a).

The oral cavity is elongate, twice longer than wide; its wall is thickest
posteriorly and thinner anteriorly, gradually becoming even thinner to
the extreme anterior margin. In the posterior part the thick oral wall
extends to the middle of the oral cavity opposite the sectors of the
esophagus (b—Figure 26a), while laterally between the sectors there is
only a thin veneer (c —Figure 26a); the thick parts of the wall send off
processes into the tissue of the esophagus (d—Figure 26a). Three teeth
project into the oral cavity. The left subventral is the longest and
reaches 3/, of the height of the oral cavity, while the other two only
slightly exceed its middle. The dorsal tooth is just shorter than the right
subventral. The apertures of the esophageal glands are located somewhat
posterior to the apices of the teeth. The dimensions of the oral cavity are:
length 40y, width 20u; left subventral tooth 32u high, the right subventral
26u high, the dorsal 25u high.

The esophagus gradually expands posteriad from 25u behind the oral
cavity (65% of the body width) to 30u in the middle (50 %) and to 45u
posteriorly (70%). The nerve ring is located slightly behind the middle of
the esophagus. The cardia is weakly developed and rectangular. The
cervical gland is large, pyriform, and lies posterior to the esophagus; its
duct opens anteriorly somewhat in front of the nerve ring. The walls of
the intestine are thick, !/, of the overall thickness of the body. Its
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individual cells are almost as high as they are wide. The lateral fields
are clearly seen to be constructed of very narrow cells. There are many
phagocytic cells, particularly in the testicular region in the male. Their
structure is similar to that of the cells of Paroncholaimus.

Only the anterior part of the female genital tract is present. The
eggs increase in size gradually to the anterior end of the ovary; at first
they lie in two rows, then are packed like coins inasingle row. Theuterus
in the oldest females contains about 26 eggs and is greatly distended,
but, as Zur Strassen has already noted, the eggs always lie in one row.
Their diameter is about 70u, and they are flattened anteriorly and
posteriorly. An ovejector is absent, the uterus being joined to the vagina
directly and extending somewhat posterior to it. The vagina is short
and thick-walled. The vuiva is a narrow transverse slit 24y wide. The

- tubular organ has been described in detail by Zur Strassen. Initially, an

anterior tube runs to the intestine, where it opens (240) u); the rosette is
adjacent to the tube (50u, b —Figure 26b); the unpaired part terminates

just posterior to the rosette (¢ —Figure 26b), and two paired canals proceed
ventrally from it (d —Figure 26b; their beginning lies 35u from the rosette)
and open by an aperture in the ventral wall95u from the anus (e —Figure 26b).
The total length of these canals is about 100u. Their structure is quite
interesting: along their internal surface lies a slender canal with
chitinized walls. A row of cells from the external wall is adjacent to this
canal; these cells lie like a pile of coins. At its end can be observed the
nucleus of the cells forming the inner wall of the canal (cel. —Figure26§)‘

In younger females the paired canals are shorter, so that the organ
is entirely similar to M. pristiurus Zur Strassen. I have a few
observations as to the function of these formations. While studying the
belts seen and drawn by de Man in M. albidus Bastian (1893 p, 414,
Table 7, Figure lle) that encircled the body of the nematodes at the
aperture of the tubular organ it became clear to me that the
substance of these belts was produced by the tubular organ. I suggest
that on swelling this substance produces a mucus which covers the eggs
of the species; however, there are no direct observations to support this.
Furthermore, the significance of the junction with the intestine is not
understood.

The testes are paired, originating very close to the anterior end. The
testis itself is very short. The seminal duct consists of two rows of
large cells with their upper ends inclined anteriorly. The spicules are
slender, only 3u wide, but extremely long, reaching up to 400y, or more
than twice the length of the tail (Figure 26c). The walls, particularly at
the beginning, are very thin, becoming thicker to the end; the end of the
spicule is truncated obliquely (Figure 26e). There is no knob at the basal
end.

The small, lobate gubernaculum is 35u long, its dorsal wall adjacent
to the spicules. The supplementary bristle armature in the male consists
of a preanal group: immediately in front of the anus there is a mound
like a half lemon on which several (4 —6) papillae are set (a—Figures
26d, e, f). On each side of it are three fairly large bristles (s; —Figures
26d, e, f), the central one set more to the midline. Finally, anterior to
them at the same level from the center, there are two more pairs of
shorter bristles; these are not always present (s, —Figures 26d,e). A row
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of 12 bristles lying more laterally (s; —Figures 26d, e) begins somewhat
in front of the anus and extends posteriorly half way down the tail Apart
from these, two small papillae may be present in the male on the ventral
side behind the anus (p —Figure 26d).

The tail in the female is straight, elongate, and quite stout at the end
(Figure 26b). The tail in the male is slightly longer, usually curves
ventrally, and is only rarely elongate (Figure 26¢). There is a group of
bristles at the end of the tail in both sexes. The caudal pore is long and
the cone of the caudal glands is inserted into it. The glands themselves
are pyriform and accommodated within the tail. The proportions at the
posterior end are: length of tail in female 4, in male 4.5; width at end
0.4; length of spicules 9.6; gubernaculum 0.8,

This is a common species, encountered primarily in sand, and
matures all the year round. They were especially frequent 1.12, in dirty
sand from the wharf of R. 0. P. and T. If such sand is kept in a vessel,
the worms crawl to its walls and collect in their hundreds in light orange
piles together with Capitella capitata. Zernov (1914) mentions
this also. Utilizing this phenomenon, I collected them together with
M. pristiurus ZurStrasseninVillefranche inMay, 1911, Inaddition,
they were found in sand in Kruglaya Bay 6.12, few; in algae of the same
place, many males and females; mussels from under the station 6.12,
few; mud of Artilleriiskaya Bay 7.12, one female; a patch on
Potamogeton of Streletskaya Bay 3.10 by Zernov, many young and
adult. In the latter the head was rather narrower than in the other
specimens, but I decided not to describe them separately as the
preservation was very bad, and the posterior end was completely normal.

They are known from Naples as well as Sevastopol (de Man, Zur
Strassen) and from Villefranche (personal observations); also in dirty
sand from the municipal sewage system.

The species is easily distinguished from the similar M. albidus
Bastian by the longer spicules, and from M. pristiuris Zur Strassen
and M. antarcticus Linstow by the short and few bristles on the tail
in the male.

27. Metoncholaimus eberthi n.sp.
(Table 4, Figure 27)

09 63 128 ? 975
3 09 1.8 20 23 06 8760

=43, B=8, y=40.

15 68 189 40 60 75 975
11 23 25 30 12

=38, =7, v=22.
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Dimensions Cephalic End of Nerve End of

d bristles oral cavity 1ing esophagus
Length 10 46 215 450
Width 32 46 70 75

?

Length 14 55 250 485
Width 34 45 68 76

The body tapers markedly anteriorly and to the anus, in the female
less than in the male, which is generally considerably narrower. The
body tapers a little more than twofold from the base of the esophagus
anteriorly. The cuticle is 11/, —2pu thick, thicker anteriorly; a fine
annulation is observed with intervals of 1}/,u. There are few bristles.
Lateral lines are observed consisting of large swollen cells which appear
vesicular in preparations, especially at the posterior end (this may be a
postmortem change). According to his drawings, Eberth observed this in
his Oncholaimus megastoma.

The head is somewhat truncated; the mouth has a diameter of 10u.
The six lips are 4u long and do not cut deeply backwards. The labial
papillae are inconspicuous. The cephalic bristles are 6u long, or about
1/, —1/g of the head diameter. The lateral organ is large, about !/, of the
head width—8pu long and 10y wide. Its posterior end is bordered by a
thick wall which gradually fades out anteriorly. The chitinized tube that
projects into its cavity is well developed, and wall projecting anteriad
half closes the cavity.

The oral cavity is comparatively thin-walled; anteriorly the wall is
thicker and posteriorly considerably thinner. The length of the
cavity in the female is 56u, width 33u; the left subventral tooth is
markedly larger than the other two, standing 37u from the bottom of the
oral cavity, while the other two stand 25y from it. The esophagus is
about 25u wide anteriorly (45% of the body width at the nerve ring), and
expands to 50y (70%) posteriorly. The cervical gland lies behind the
esophagus. It is elongate, measuring 37X12u.

The female genital tract is unpaired, only the anterior branch being
present. The ovary is very long and anteriorly contains many eggs
with vitelline granules, of which even the most anterior ones are round.
In the uterus there are six eggs which do not fill it measuring 55X 70u.
The vagina is oblique, opening directly into the uterus. A tubular organ
is not observed.

The spicules are long (1204), i.e., longer than the tail (Figures
27¢,d). They are located in a highly muscular sheath —the protractor of
the spicules (pr. sp. —Figure 27¢). Their base is greatly widened in
the form of a tube (a —Figure 27c). Another widening is observed before
the end (b—Figures 27c, d); the extreme tip is separated from this
widening by a constriction (¢ —Figures 27c, d}. The gubernaculum is
fairly large, 45u, or about 2/5 of the spicules, and has the form of a
plate over their terminal part (gub. —Figures 27c, d). A group of preanal
bristles is present. Two pairs of smaller bristles lie nearer the midline,



one pair directly anterior to the anus, the other somewhat more anterior
Tv.vo pairs of longer bristles lie at its sides {see Figure 27d). In front ofﬂ
thls group a small papilla lies in the midline. This is possibly the remains
of the accessory organ of Paroncholaimus and other subfamilies

The tail of the male is smooth and bristles are observed only at its en”d
;I‘he ta?il in the female is conical for %f; of its length and in the male for.

4 /3 of its length; the posterior part is of uniform thickness. In the male
the tail is very slender from the anus (Figure 27¢). The proportions at
the posterior end are: length of tail of female 3.5, of male 4.3: width at
end of female 0.2, of male 0.33; length of spicules 5.0; Subern,aculum 2.0
The caudal glands run far anterior to the anus. The cauedal pore (Figur"e2.7e)
is of interest in that the cone of the caudal glands (con. —Figure 27e)
is pressed into the cuticle, as is observed in Symplocostomini and
Enchelidiini.

The species was found in small numbers in mussel mud from Kacha
8.13. The eggs were already in the uterus, although the female
had not yet attained full growth.

The spicules and powerful development of the cells of the lateral lines
assimilate this species most closely to Oncholaimus me gastoma
Eberth, but it is distinguished from the latter by the length of the spicules
(in the latter species they are shorter than the tail) and by the shorter tail.

6. Subfamily Enchelidiini

This subfamily consists of one genus, Enchelidium Ehrenberg, in \
which I also include Lasiomitus Marion. Calyptronema ’
paradoxum Marion is also a species of this genus.

.At first the absence of an oral cavity and the presence of eyes seem to
bring Enchelidium very close to Leptosomatini, but these forms
have undergone an entirely different path of development and are not
closely related. In Enchelidium the form of the lateral organs is
quite different, as are the distinct cephalic line, the characteristic
structure of the esophagus, and the row of unpaired papillae on the ventral
surface of the male. These features not only distinguish Enchelidium
from Leptosomatini, but they even cast some doubt upon the membership
of the genus in Enoplidae altogether. The head structure —cephalic line
and lateral organs, and also the lining —makes them most similar to
cSiyrnplocostf)rnini among the other subfamilies. The final answer must be
isel;};fjde“untll a more detailed characterization of the internal organization

The features of the subfamily conform with those of the sole genus:
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Genus ENCHELIDIUM Ehrenberg 1836

Die Akalephendes Rothen Meeres und die Or isati

ganisationder Medusen, pp. 7
Eberth 1863: Unters. ttber Nematoden, p. 22, PP 41,57
De Man 1878: Tijd. Nederl. Dierk. Vereen.3, p.27.
De Man 1888: Mém. Soc. Zool. France 1, p.12.

Lasiomitus Marion 1870: Ann, Sci. Nat. Zool (5) 13, Art.14, p.10,
Calyptronema Marion 1870: ibid., p.12.

Type species: E. marinum Ehrenberg 1836 (de Man 1888)

These are medium-sized worms, noticeably, and sometimes greatly,
tapering anteriorly(exceptfor L. exilis Marion). The cuticle is smooth.
Lips are absent; six labial papillae are disposed around the oral aperture.
Ten fairly long cephalic bristles are present, the sublaterals considerably
shorter and sometimes disappearing entirely so that only six remain. A
very distinct and characteristic cephalic line forms an annular cleft around
the head behind the cephalic bristles. Laterally, it is adjacent to the
lateral organ, which is transversely oval with a posterior pouch. The
regularity of the orifice is broken by a tongue that projects from the
posterior (see Figure 28b). The internal cephalic capsule forms an arch
under the anterior surface of the head. There is no oral cavity: the
esophageal tube is attached directly to the mouth. At first the esophagus
is narrow, completely lacking muscle fibers, but then it expands slightly
and forms eyes with two lenses directed obliquely laterally and anteriorly.
The pigment of the two sides is usually fused into a single mass. A
narrower part of the esophagus follows posteriorly as far as the nerve ring;
this part has a weakly developed musculature, which becomes more
powerful only in its posterior part. The cervical gland is located behind
the esophagus, while its duct is shifted anteriorly. It is interesting to
note that in all but one (L. bierstedti Marion) of the nine species
described only males were found. The spicules are slender, curved, and

150 fairly long. In front of the anus in the majority of species there are many
dense median papillae; in E. eberthi de Man there are few of these
papillae, whilein E. subrotundum Eberth and E. acuminatum
Eberth they are not described at all, althdugh this may be an error. The
tail is pointed, of different form in different species. Apart from
E. marinum Ehrenberg, all the species are known only from the
Mediterranean Sea.

This genus was established by Ehrenberg for marine nematodes
provided with eyes. It was characterized more accurately by Eberth,
whose description was confirmed by de Man. Marion described his two
species as representatives of a new genus Lasiomitus, while he took
the molting Enchelidium for something entirely separate. which he
described as Calyptronema paradoxum n.g., n.sp. The special
chitinized bulges drawn in the mouth of his L. exilis are probably the
incorrectly interpreted bulges of the cephalic capsule; thus, his
I.asiomitus must be fully incorporated into Enchelidium.

The following species have been described so far:

1) E. marinum Ehrenberg 1836: Die Akalephen des Rothen Meeres und
die Organisation der Medusen, pp. 41, 57.
Dujardin 1845: Hist. nat. des Helminthes, p.238.
De Man 1888: Mém. Soc. Zool France 1, p.13, Table 2,
Figure 8. Walcheren —seawater canal, mud on stones.
Indications for the Baltic Sea (Eichwald) not confirmed.
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2)

4)

5)

7)

8)

X~ w

10

E. longicolle n.sp., see next page,

E. paradoxum (Marion 1870) Calyptronema par: Ann. Sci.
Nat. Zool. (5) 13, Art. 14, p.12, Table A, Figure 2 (Anse de la
Fausse-Monnaie 4 Endoume prés de Marseille au milieu des
Bryopsis).

E. bierstedti (Marion 1870) Lasiomitus b. Marion: Ann. Sci,
Nat. Zool.(5) 14, Art. 1, p. 8, Table L. Figure 2. (Very
numerous August —September 1869 on the rocks of Lake
Ratonneau and March 1870 "au Pharo a l'entrée du port de
Marseille."

E. tenuicolle Eberth 1863: Unters. itber Nematoden p.23, Table 3,
Figures 1 —3 (Nice).

E.exile (Marion1870)Lastiomitus exilis Marion: Ann. Sci.
Nat. Zool. (5) 13, Art.14, p.11, Table A, Figure 1 (quite rare
around Marseilles. "Endoume, dans les environs de la
Batterie'' June 1868).

E. eberthi de Man 1878: Tijd. Nederl Dierk. Vereen. 3, p. 97,
Table 7, c—Figure 6a (Naples).

E. subrotundum (Eberth 1863) Enoplus s. Eberth: Unters. tiber
Nematoden p. 33, Table 2, Figures 11, 12, (Nice).

E. acuminatum Eberth 1863: Unters. iiber Nematoden p. 24, Table 3,
Figures 4, 5 (Nice).

obtusum Grube 1861; Ein Ausflug nach Triest und dem Quarnero,

p. 103, Table 1, Figure 4, —insufficiently described and hardly
likely to be recognized anywhere again.

. polare Steiner 1916 belongs to quite a different group (different

disposition of the eyes, structure of the esophagus).

(12). Excretory pore lies far posterior to eyes; in male numerous
dense median preanal papillae.
(11). Head width !/, —1/, of body width at end of esophagus; spicules
more than half of tail length,
(10). Esophageal region of body not very greatly extended (6 —8
times longer than body width at end of esophagus). Spicules
not longer than ?/y of tail Papillae begin directly anterior to
anus, small, and extend not far anteriad. No swellings opposite
eyes.
(5). Spicules bend at an angle; cells of lateral fields vesicular. .. . .
Seee e o ... E. bierstedti (Marion)
(4). Spicules bend gradually. Cells of lateral fields not vesicular,
(7). Tail conical to end, eyes separate. . . .. E. paradoxum (Marion)
(6). Tail at end has portion of uniform thickness.
(9). This portion only 1/, of tail length. Head 1/, body width at end
of esophagus. Six cephalic bristles. . ., ... E. longicolle n. sp.
(8). This portion about !/, length of tail. Ten cephalic bristles
Cere s e oo . Bl marinum Ehrenberg
(3). Esophageal region of body very extended (14 times longer than
body width at end of esophagus). Distinct swellings opposite
eyes. Spicules almost as long as tail. Papillae in male very
large, begin some distance from anus, and extend far anteriad . .
. E. tenuicolle Eberth

11 (2). Head width 2/; body width at end of esophagus. Tail 09;110(511\2. rion)
Spicules less than !/, tail length .. ....... E. ;ex1 e al

12 (1). Excretory pore located opposite eyes. Few or no (?) preana
papillae.

i half tail length, 7 sparsely disposed preanal
18 e ;S)Z;(illlll:: ess thanha ' & . .. .E. eberthi de Man

14 (13). Spicules ?/; of ta‘il“ ieﬁgth; papillae absent (?). These two species
may be synonyms.

; hitinized pieces in mouth; lens
15 (16). Gubernaculum present; noc :
located in front of eyes ... ... .......H. acuminatum Eberth

; itinized pieces present in mouth;
16 (15). Gubernaculum absent; chitinize
() lens located in center of eyes . . . . ... E. subrotundum (Eberth)

28. Enchelidium longicolle n.sp.
(Tables 4, 5, Figure 28)

3 15.2 208 528 56.4 944 3870
05 18 TK)) 1.2
=60, p==61/;, 7=18.

i i Excretory Nerve End of
i i Cephalic Cephalic ‘
Dlmzn31°“s ;rfzstles line Eyes pore ring esophagus
3 16 70 220 500
Length 5 9% o
Widgt; 16 16 18 22 54

152 The body of the male tapers greatly anteriorly —almost fourfold to the

cephalic bristles from the end of the esophagus; it is' slig.htly Wldlel; Eit
midbody, and tapers 1!/, times to the anus. The cgnclg is complete 3}7)ers
smooth, fairly thick—2!/,u. Bristles are present in faqu large num

over the entire body, particularly along the subventral lines; they are
abo;;:iela(.)(?gi:s generally rounded, with labial papillae projecting sorr;etv;/llgat
anteriorly; these have the form of small cones around the marg%gtsho .
mouth. The cephalic bristles are 11pu long,. or 3/4.of the head wf1 , an
only number six. A distinct cephalic line lies l.)ehn.rld them and 1(r:olrms a
groove marking the head, particularly evident 1n.F1gure 28b. fT e .
cephalic line is adjacent to the lateral organ, which has an orjz}:cefﬁattened
characteristic form. It is wide (Figure 28b), .and a tongue with a lat
point projects into it from the posterior margin. Lateral examinar "
shows that this tongue curves somewhat externally. The lateral org

shifted far dorsally.



The cephalic capsule lies inside the head (c.ceph. —Figures 28a, b).
It consists of an arch whose margins are set against the cephalic line !
and lateral organs, as is seen from Figures 28a, b. The tube of the
esophagus is attached to it directly, so that there is no oral cavity. The
beginning of the esophagus possesses no musculature (not clearly shown
in the drawings); it then expands somewhat and is transformed into eyes.
(The widening of the lumen in Figure 28a is apparently accidental). The
eyes here are well developed and the two pigment cups combine (Figure
28a), but two separate lenses are maintained. The lenses are apparently
cuticular and correspond to the cuticular bodies located behind the oral
cavity in Symplocostoma, but they are by no means true lenses.
Laterally, the pigmentcuphas a regular oval form (Figure 28b). The lens
is about 3u wide, and the entire eye is about 12u. The nerve ring
encircles the esophagus somewhat anterior to its middle. The cervical
153 gland lies 300 behind the esophagus. It is round, slightly elongated, 7. Subfamily Symplocostomini

authors who have studied Enchelidium also describe only males.
Only in L. bierstedti Marion are females known. I cannot understand
this phenomenon at all.

This species is most similar to the type species E_.marlnun.:t
Ehrenberg, whose general head structure is exactly alike The differences
are that here there are only six cephalic bristles, and the head apparently
tapers even more; furthermore, the tail of E. marinum has a longer
filiform termination. E. tenuicolle Eberth, to which the Bliack‘Sea
species at first seem similar, is differentiated by many essgntllal features
which make it unique among the other members of Enchelidium

(see key).
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measuring 80X55u; a narrow duct runs anteriorly from it, terminating
in the anterior third of the distance between the nerve ring and the anterior
end of the body.

Behind the eyes the esophagus continues as a narrow tube 8u wide, with
very weakly developed muscle fibers; esophageal glands are not observed
here. The esophagus expands to 16u to the nerve ring without changing
its structure. A short distance posterior to the nerve ring, i.e., at the
beginning of the posterior half, the esophagus begins a wide expansion
(up to 32y in the posterior part) and only in this region are well-developed
musculature and glands observed. The intestine consists of very large
cells.

Females were not found.

The anterior testis begins a short distance behind the end of the
esophagus, and the posterior testis is reflexed posteriorly. The vas
deferens consists of large epithelial cells disposed in two rows. In the
ejaculatory duct these cells line a further row of oblique muscle cells.

The spicules (Figures 28c, d) are long (160 —180u), slender, and greatly
curved in their terminal half, Their base is slightly expanded, and the

end is pointed like a sharpened quill. The gubernaculum is small (35u), and
lies next to the terminal part of the spicules. Individual bristles are
observed around the anus in the male; a pair of thick preanal bristles

near the midline is particularly constant (s—Figure 28¢c). A median row

of 50 —70 very small papillae lies preanally in the midline.

The tail gradually tapers conically to the end. Only at the extreme tip
is there a short portion of uniform width. The tubular caudal glands
terminate slightly anterior to the anus. The cuticle at the end of the tail
is thickened, so that the caudal pore is quite long; a cone is inserted
into it and covered by cuticle. Many bristles are observed over the entire
tail. The proportions at the posterior end are: length of tail 4.5; its width
at end 0.15; length of spicules 3.3; gubernaculum 0.7; distance from anus
to most anterior papilla 13 —14,

This species was found in fairly large quantities: mussels in piles
1.12w; Cystoseira on the coast 7.12, several; saccocirrous sand
from the road 1.12, 1 specimen; oxeas sand of Georgievskii Monastery at
9 sajenes, 18 sajenes 7.12, several; Zostera 5.12; phyllophores 5.12,
several. It is noteworthy that only males were encountered. Other
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This subfamily is characterized by its oral cavity: its aper.ture i‘s not
closed by any lips, but is widely open. The cavity itself is fairly wide

with thick walls, and a large tooth arises from its bottom; the tooth is

protrusible in Symplocostoma and immovable in Eurystoma.
In other respects the two genera are fairly well differentiated:

1 (2). Stout conical tooth in oral cavity. Lateral organ with
transversely oval orifice, Spicules greatly curved. Two
accessory organs of characteristic structure e

e P, . . Eurystoma Marion (p. 109)

2 (1). Slender movable spear in oral cavity, Lateral organs With
large orifice and posterior pouch. Spicules long and slightly
curved., Accessory organs absent. I

Symplocostoma Bastian (p. 114)

This subfamily displays a close relationship with Enchelidiini. The
form of the lateral organs and cephalic lines is similar to Eurys t‘oma
and the cuticular bodies around the eyes and the structure of the spicules
are as in Symplocostoma.

Genus EURYSTOMA Marion 1870

Ann. des Sciences Natur. Zool. (5) 13, Art. 14, p.20.
Villot 1875: Arch. Zool. Exp. 4, p.460.
De Man 1888: Mém. Soc. Zool. France 1, p.24.

Type species: Eurystoma spectabile Marion 1870

This is a completely natural and well differentiated genus. The worms
that belong to it are very slender and greatly elongated; the body is of .
uniform width and appears filiform. The cuticle is smooth. The head is
beset with six labial papillae and ten cephalic bristles; it is .
marked off by an annular groove —the cephalic line —which is adjacent
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to the lateral organs. These are large and formed of a transversely oval
depression, into which a tongue from the posterior wall projects (in the
species that I examined; it is possible that in E. terricola de Man 1907
the structure of the lateral organs is slightly different). At the cephalic
line the outer and inner layers of the cuticle partand are attached separately to
the cephalic capsule, leaving between them an annular canal as in
Oncholaimini. The oral cavity is voluminous and divided by annular folds
into several chambers: three teeth arise from its bottom —a large
subventral, a small subventral, and a small dorsal tooth. Two eyes
provided with lenses are present behind the oral cavity. The esophagus

is straight. The cervical gland is present. The intestine consists of
large cells. Phagocytic cells are present. The genital tract is paired,
with short and reflexed ovaries and a thin-walled uterus. The vagina is
highly developed. The testes are paired; the spicules are arched, and
fairly slender. The gubernaculum is well developed and has a large
appendage of irregular form directed posteriorly. There are two median
bell-shaped accessory organs provided with anterior and posterior processes.
The anterior organ is always the larger. A cuticular thickening directly
anterior to the anus is beset with bristles. The tail is conical, of medium
length. Only one species in the Black Sea —Eu rystoma assimile

(de Man, 1878).

Max Schultze (1859) drew Eurystoma for the first time and
designated it Enoplus sp.; Eberth (1863) described Enoplus ornatus
n.sp., which also belongs here. Marion (1870) established genus
Eurystoma with two species, one of which corresponds to that of Eberth.
De Man made an obvious mistake (1878) when he described what is in my
opinion a new species of Eurystoma as Oncholaimus assimilis
n.sp. The mistake was repeated later by Daday (1901) and Golovin
(1901 —1902), who quite rightly identified O. assimilis de Man with
the Black Sea species but failed to associate it with genus Eurystoma.
De Man (1888) described the new species E. filiformis from the
northern seas, but I feel that this species corresponds exactly to his
E. (Oncholaimus)assimile. Thismistake is explained by the fact that
in 1878 de Man had available only young females of this species and later
considered them identical with Enoplus ornatus Eberth=Eu rystoma
tenue Marion. However, the position of the eyes indicates that the
latter species is different from E. assimile. On the basis of the large
amount of material that I collected in the Black Sea it is possible to
regard E. assimile and E. filiforme as identical.

Thus, the following five species are now considered as established:

1) Eur. spectabile Marion 1870: Ann. Seci. Nat. Zool. (5) 13, p. 20,
Table E, Figure 1 — quite rare: Endoume, Fausse-Monnaie
inlet near Marseilles.

2) Eur. ornatum (Eberth 1863) —Enoplus ornatus Eberth: Unters.
Uber. Nematoden p. 40, Table 4, Figures 13 —15; Table 5,
Figures 5, 6; Eur. tenue Marion 1870: Ann. Sci. Nat. Zool.
(5) 13, Art, 14, p. 21, Table E, Figure 2; nec Oncholaimus
ornatus Daday 1901 —Nice (Eberth); sur les débris de
Posidonia... et dans la terre amassde auprés des algues
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encroftées, . dans les grands fonds —1le long de 1'ile
Pomégue —30m. (Marion; Séte, canal de Bourdigues (Rouville).

3) Eur. assimile (de Man 1878), see below. )

4) Eur. lithothamnii Saveljev1912: Tr. Soc. Nat. St. Pétersbourg 43,
livr. 1, p. 117, ? Eur. filiforme Steiner 1916: Z. Jahrb. Syst.
39, p. 602, Table 16, Figure 24a; Table 28, Figure 24b;
Murmansk,—Pala Inlet, lithothamnium. Steiner probably had
the same species from algae from the White Sea strait,
see p. 114,

5) Eur. terricola de Man 1907: Tijd. Nederl. Dierk. Vereen.(2) 10,
p.242; 1908: Mém. Soc. Zool, France 20, p. 84, Table 4,
Figure 17, —damp earth near gutters with brackish water —
Walcheren Island, Holland (de Man); roots of Salicornia and
Atriplex —Denmark (Ditlevsen).

Oncholaimus ornatus Daday 1901: Termész. Fuz. 24, p.442, Table
22, Figures1 —3. Fiume, patches of algae on the sea; apparently
a new species, but poorly described and therefore not included
in the key. Enoplus sp. M. Schultze 1857: Carus,Icones
Zootomicae, Table 8, Figure 3, from Trieste, also belongs
to this genus.

1 (8). Margins of mouth hardly cover it, so that it is widely open;
cephalic line located at !/, of height of oral cavity.
2 (5). Spicules!/; of length of tail, fairly stout. ‘
3 (4). Accessory organs massive, anterior almost same size as .
posterior e+ u.eve.ewe...... E spectabile Marion
4 (3). Accessory organs not so massive, anterior always larger
than posterior .. .................. E. ornatum (Eberth)
5 (2). Spicules very slender with hooks at end, %/; of length of tail
or even more.
6 (7). Distance between two accessory organs less or only slightly
more than length of spicules. .. .. ... ... .E, assimile de Man
7 (6). This distance twice greater than length of spicules. .. ... .. .
e e e e e e e e e e e e E. lithothamnii Saveljev
8 (1). Margins of mouth partially close it; cephalic line at a}nterior
!/, of height of oral cavity . ... .E. terricola de Man

29. Eurystoma assimile de Man 1878
(Table 5, Figure 29)

Oncholaimus assimilis de Man 1878: Tijd. Nederl. Dierk, Vereen,
3, p. 95, Table 7, b—Figure 5a.

O. ass. Daday 1901: Termész. Fizetek 24, p.439, Table 21, Figures9,10.
Golovin 1901: Observations on Nematodes I, pp. 86, 95.

Eurystoma filiforme de Man 1888: Mém. Soc. Zool. France 1,
.26, Table 3, Figure 13; nec Eur. tenue Marion=Eur.
ornatum (Eberth), nec{?) Eur. filiforme Steiner 19186,
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««=90; f==6; y=45.
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6200
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=100; B=861/y; v=>50.

Dimensions  Cephalic End of Eves Nerve Excretory End of

3 bristles oral cavity 4 ring pore esophagus
Length 6 20 30 250 300(?) 620
Width 18 24 27 46 - 46

?
Length 6 22 30 265 - 640
Width 19 24 21 42 - 46

The body tapers twofold from the middle of the esophagus to the
anterior end, and tapers slightly in the female to the anus. All the
remainder of the body is filiform, of uniform width, generally very
slender. The cuticle is extremely thin (about !/,u) and smooth. There
are very few bristles.

The head is generally rounded. Lips are absent and no structure
closes the round oral aperture. Six small labial papillae are set around it.
A circlet of ten long cephalic bristles lies around the level of the middle
of the oral cavity. These bristles are 11 long, which is just greater than
half the head width. The lateral organ is large with a transversely oval
slit 11y wide, or more than half the head width. A tongue projects half
way from the posterior margin so that the width of the slit seems to be
more than 4u. The lateral organ is shifted dorsally (Figure 29a).

The cuticle thickens at the level of the lateral organs as it approaches
the head; then a thin layer proceeds to the anterior end (Figure 294). The
most anterior part is separated by a line on the cuticle (lin, —Figure 29a).
The inner layer curves internally from the thickening, as in
Oncholaimini, and is attached independently to the cephalic capsule

(c —Figure 29a). The oral cavity is large, resembling that in Oncholaimini,

Thickenings divide it into chambers: the first is separated by a thin
chitinized band parallel with the mouth (a —Figure 29a), the second by a
double row of longitudinal chitinized protuberances that ring the entire
wall (b—Figure 29a); the third chamber extends to the bottom of the
oral cavity. Three teeth arise from this part, one large—the right
subventral (d.d. sv. —Figure 29a) and the other two very small (d.d.
dorsal tooth Figure 29a); the latter two seem to be merely the apertures
of the esophageal glands in the cuticle. The length of the oral cavity is
19u, width 124, and the point of the largest tooth is 15u from the bottom.
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The eye has a fairly rectangular form with rounded margins, and a
light lens is adjacent to it anteriorly. The distance from the eye to the
mouth is always less than the length of the oral cavity. Its diameter is
6 —8u. The esophagus is very slender anteriorly —11u (40% of the body
width); atthe nerve ring it is 16y, and posteriorly it is 30y (66%). In the
female it is slightly thicker, reaching 35u (75%) posteriorly. The
esophageal glands are observed only in its posterior part, but their ducts
open on the teeth. The cells of the intestine are very elongated, large,
and of fairly irregular form. The nerve ring is round, thick, and encircles
the esophagus behind its anterior third. The cervical gland is weakly
developed, lying 8/, of the length of the esophagus behind its posterior end.
The cervical pore lies behind the nerve ring half way along the esophagus.
Phagocytic cells are present in the body cavity; their structure is similar
to that in Paroncholaimus (Golovin).

The ovaries are paired, reflexed, and short; very young oogonia
disposed in one row are already present. The terminal part of the oviduct
forms an expansion consisting of small cells The uterus is thin-walled.
The eggs in the uterus are very long, measuring 140X50u. The vaginae
are thick-walled and diverge at an acute angle directly from the vulva.

There are two short testes. The seminal ducts consist of large cells.
The spicules are slender, curved (Figure 29c¢), 65u long. Their base
widens slightly, while some hooks that are very characteristic for this
genus are observed at the end (Figure 29a). The gubernaculum has a very
characteristic form. It is large and extends both anteriorly and posteriorly
to the spicules. Only a slender process extends anteriorly, while the
principal part is directed posteriad. This is a thick, irregularly-shaped
process curved ventrally with a cavity inside (gub. —Figure 29c),
sometimes with a hook 30y long at the end. Two uniform accessory
organs are located preanally. These are round capsules with an aperture
above and below and two processes anteriorly and posteriorly
(ao,, ao, —Figure 29¢). Two large glands discharge through them, The
anterior organ is always rather larger than the posterior. Their relative
position varies somewhat, sothattheir endsare in some casesalmostadjacent
and in others are far apart. In the former case the tail is usually also
shorter. When I first studied the material I took such males for another
species. However, more careful inspection indicated that they were
merely variant forms of the same species. An examination of several
males gave the following relationships: length of tail 1.8 —2.5; distance
from anus to first accessory organ 1.5—2.1, possibly both slightly larger
than the tail (exception) or smaller (rule); distance between first and
second accessory organ 1.2 —2, almost always less than the distance
between the first accessory organ and the anus, rarely equal or slightly
more; less than the length of the tail. Spicules (chorda) 1.3 —1.8, always
shorter than the tail, rarely almost equal. Absolute length 63 —82u.
Gubernaculum 0.7—0.9, about half the length of the spicules. Absolute
length 30 —40u. Posterior accessory organ 0.7—1.2, absolute length
33 —53u. Anterior accessory organ 1.1 —1.4, absolute length 46 —66 u,
equalling 1.1 —1.6 of the length of the posterior. No correspondence is
observed between the size of the accessory organs and the distance
between them. These relationships may vary.
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The bristles in the male occur in the following places: (1) 2 pairs
around the caudal pore (uniform in male and female: s, — Figure 29c); .
(2) 3 pairs of submedian bristles half way along the tail (s,); (3) a preanal
portion of thickened cuticle 14y long is beset with 2 pairs of long bristles at
each end and two pairs of shorter bristles between them (s,); (4) 5 median
papillae between the anus and the posterior accessory organ (p,);

(5) 2 pairs of short bristles posterior to the last (s,); (6) 1 median
papilla halfway between the anterior and posterior accessory
organs (pg).

The tail gradually tapers conically to the end and is of different length in
different individuals. The caudal glands continue anteriorly far beyond
the anus; the cone projects into the caudal pore,

This species was found in the following places: Cystoseira from a
small area in the road 6.12, juveniles; Shmit Bay 7.12, adult male and
female; deep Cystoseira 6.12, immature female; stone algae7.12 o« ;
mussels from rocks under the station 6.12, young and aduli, »; Ulva
from New Holland 6.12, young male; Zostera 5.12, several adults;
Streletskaya Bay —layer washed from Potamogeton 3.10 by Zernov, «;
seaweed on the coast of Peschanaya Bay 7.12, immature female; shingle of
Georgievskii Monastery 7.12, juveniles; oxeas sand of the Georgievskii
Monastery 7.12, »; Peschanaya Bay 1.12, »; 5.12 —7.12, single specimens;
algae on the sand at the same place 6.12, several; coquina of
Georgievskii Monastery 7.12, juveniles. It was first noted for Sevastopol
by Golovin as Oncholaimus assimilis de Man in large quantities
in seaweed in the northern part of the bay.

This is a widespread species known from the coasts of Holland —a
seawater canal on Walcheren Island (de Man). Mediterranean Sea:
Naples(de Man); Adriatic Sea: Fiume, patches of algae on the pier (Daday).
E, filiforme de Man, found by Steiner in the White Sea strait, is related
to another species, judging from the position of the eyes; possibly
E. lithothamnii Saveljev (this description was unknown to Steiner).

The definition was made according to a single molting individual.

Genus SYMPLOCOSTOMA Bastian 1865
Trans. Linn. Soc. 25, p.132.

De Man 1878; Tijd. Nederl. Dierk. Vereen. 3, p.90.
De Man 1888: Mém. Soc. Zool. France l, p.78.
Amphistenus Marion 1870: Ann. Sci. Nat. Zool.(5) 13, Art.14, p. 14.

Type species: S. longicolle Bastian 1865

The species of this genus usually taper greatly to both ends, so that
the diameter at the end of the esophagus in extreme cases is 5 —6 times
greater than the diameter of the head, although there are species in which
the head is wider. The cuticle is usually smooth and thin (in S. marioni
n.sp. the outer layer is slightly annulated). Lips are absent; there are
six labial papillae, and six, rarely ten, long cephalic bristles. The lateral
organ is cyathiform with a round anterior orifice and usually with a fairly
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elongated pouch. The two layers of cuticle part at the level of the cephalic
line and the inner is attached separately to the cephalic capsule. The mouth
is not enclosed by lips and is constantly open. The oral cavity is wide and
provided with thick chitinized walls. On the wall annular thickenings are
observed which sometimes divide the cavity into several chambers. There
are three teeth in the anterior part of the oral cavity; the largest of them
is one of the subventrals, and adjacent to this tooth is a spear that rises
from the bottom of the oral cavity and which may protrude and serve as a
piercing organ. The remaining two teeth (the other subventral and the
dorsal) in the anterior part of the cavity are far less developed and may
even be absent. In some species there are three small teeth in the
posterior part of the oral cavity corresponding to the teeth inOncholaimini;
the esophageal glands open on these.

Near the posterior end of the oral cavity two shiny cuticular bodies are
located, and behind them pigment spots. The esophagus at first is narrow
and completely lacking in muscle fibers, which are well developed only in
its posterior part, where it expands greatly in the form of a bottle. The
plasmatic part of the esophagus is well developed here and is interstratified
with the muscles, which gives the esophagus a very characteristic shape.
In one species there are six bulbs. The nerve ring is flat and wide. The
cervical gland is located behind the esophagus and its pore is shifted.
anteriorly.

The ovaries are short and reflexed; they are paired in all but one
species, where only the posterior ovary is present. The vagina is well
developed. The spicules are slender, long, evenly curved, and the
gubernaculum is adjacent to them. Males are more rare than females.
The tail is long and conoid. The cuticle at the end of the tail is thickened
and a cone is inserted into the pore. Five species are found in the Black
Sea, four of them new.

Although genus Symplocostoma contains diverse forms, it is
nevertheless a fully natural grouping. It is most similar to Enchelidium
among the other genera; the latter has similar cuticular bodies that play
the part of lenses, and the genital system is also alike. The structure of
the oral cavity, however, assimilates Symplocostoma to Eur ystoma,
but the genital systems of these two genera are considerably different.

The first species of this genus was described by Eberth (1863) as a
species of genus Enoplus. Bastian (1865) established genus
Symplocostoma and included in it, apart from Eberth's species
Enoplus tenuicollis, several other species now related to
Eurystoma, and finally S. vivipara, which was isolated by Bltschli
(1874) in the special genus Anoplostoma. Marion (1870) described
two forms of Symplocostoma as representatives of a new genus
Amphistenus. De Man (1878) divided up all these diverse elements
correctly, and since then genus Symplocostoma has maintained its
present scope. A detailed description of the genus was provided by
de Man (1388).

The following nine species are so far known:

1) 8. longicolle Bastian 1865, see p.117.
2) S. ponticum n.sp., see p. 119,
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3) S murmanicum Saveljev 1912: Trav. Soc. Nat. St. Pétersbourg 43, 12 (1), Oral cavity relatively short with one r1ng, ten thick cephalic
livr. 1, p. 118 —Murmansk, Ekaterininskaya Harbor, muddy bristles.
sand, some meters. Probably related here is the species 13 (14). Oral cavity with constriction at level of ring. True teeth at
mentioned by Steiner (Zool. Jahrb, Syst. 39, p. 603), ? extreme bottom of oral cavity . ... .. .., S. marioni n. sp.
S. longicolle,from the White Sea strait. Definition made ; 14 (13). Oral cavity without constriction.
according to one young specimen, . 15 (16). Oral cavity widens anteriorly. Cephalic bristles thick. Teeth
4) S. hexabulba n.sp., see p.120. @ absent (?). I e . S. antarcticum Linstow
5) S. tenuicolle (Eberth 1863) Enoplus t. Eberth: Untersuchungen 16 (15)., Oral cavity almost cylmdrlcal Teeth in middle of posterior
iber Nematoden, p. 41, Table 4, Figure 16, Table 5, Figuresl, 2; section of oralcavity . ................ S. pauli (Marion)
S.t. de Man 1878: Tijd. Nederl. Dierk. Ver. 3, p.90, Table 7,
Figure 1; Amphistenus agilis Marion 1870: Ann Sci. Nat.
Zool, (5) 13, Art.14, p.14, Table B, Figure 1, (nec,de Man 1878:
loc. cit.; Marion 1875: C. R. Ac. Sci. 80, p. 499; Rouville 1904) — 30. Symplocostoma longicolle Bastian 1865
Nice, Naples; Seéte, canal de Bourdigues; Marseilles —rocks (Table 5, Figure 30)

11 (10). Only one posterior tract .. ... ...... . S. sabulicola n. sp.

and algae. Pharo, Endoume, vallon des Auffes, very common in

; Trans. Linn, Soc. 25, p.133, Table 11, Figures 119 —122,
winter months.

6) S. sabulicola n.sp., see p.122. De Man 1888: Mém. Soc. Zool. France 1, p.30, Table 3, Figure 14, nec
7) S. pauli (Marion 1870) Amphistenus p. Marion: Ann. Sci. Nat. Golovin 1901: Observations on Nematodes 1, p. 97, Table 2,
Zool. (5) 13, Art 14, p.15, Table B, Figure 2. ""Au milieu des 165 Figures 1, 6.
Floridées qui recouvrent les magonneries du quai au Pharo"
164 around Marseilles.
8) S. antarcticum Linstow 1896: Erg. Hamburger Magalhaenischen 304 90 205 345 9454180
Sammelreise I, No.7, p.11, Figure 19; Ushuaia, 2 sajenes. ( 04 15 19 24 14
9) S. marioni n.sp., see p. 123, a=42; B="5; y==18.
It is impossible to decide, without re-examination, the position of
Urolabes barbatus Carter 1859: Ann, Mag. Nat. Hist.(3) 4, p. 43. 04 7.1 20 38 41 56 71 74 9455370
Table 3, Figure 32, which Bastian related to Symplocostoma. The ® 04 1517 238
freshwater S. lacustris Daday 1894 (Zool. Jahrb. Syst. 10, p.120, =43, B=5, y=19.
Table 14, Figures 5 —T)belongs, of course, to another, possibly new,
genus; the anterior end, as far as can be judged from the poor drawing,
is reminiscent of genus Bunonema Jagerskisld.
Dimensions  Cephalic End of Excretory Nerve End of
1 (12). Oral cavity with many cuticular rings, six cephalic bristles. . g bristles otal cavity pore ring esophagus
2 (9). Body tapers at least fourfold from end of esophagus to head.
3 (8). No bulbs in esophagus. Length 5 16 95 385 805
4 (5). In male spicules shorter than tail; adult female 51/, mm long; Width 12 16 _ 51 68

eggs short, about 90y, many present in uterus. Supplementary
bristles absent in male. Anterior part of oral cavity !/; of
its overall length. . . .. . .S. longicolle Bastian Length 4 19 73 300 (420%)840(1,020%)
5 (4). Spicules in male equal in length to ta11 (1n S ponticum n.sp. Width 15 18 2 65 84
males unknown). Adult female 7 —7!/, mm.
6 (7). Supplementary bristles present in male. Oral cavity as in
S. longicolle . ... .. .S. murmanicum Saveljev

?

The body narrows greatly anteriorly, becoming 5!/, —8 times narr
7 (6). Oral cavity with shorter anter1or P"ﬂ‘t 1/, of overall length. at the cepthic bristlegs thanyat the endyof the esopiagl/lzs, whence t:e bc:;g;r
Cephalic bristles shorter and thicker than in S. longicolle. widens by 1/, to the middle and then tapers to the anus more in the female
Eggs elongate, never many present in uterus.. . . . . (2'/, times) than in the male (1!/, times). The cuticle is thin (2u) and
S pontlcum n. SP smooth; fairly numerous bristles 5u long are observed over the entire body.

8 (3). Six bulbs at end of esophagus e+ ..+.... S, hexabulba n. sp.
9 (2). Body does not taper more than twofold from end of esophagus
anteriorly. * The maximum dimensions are in paientheses; the other figures more or less agree

10 (11). Female genital tract paired .. ... ... .. S, tenuicolle (Eberth)
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The narrow head is truncated anteriorly. The oral cavity is Tu wide
and lacks lips. Six small labial papillae and six very slender cephalic
bristles 8u long are present. The lateral organ is located posteriorly
and dorsally to the lateral bristles. This is elongate, with a round
anterior orifice 5y wide (}/, of the head). Anteriorly, the inner cuticular
layer parts from the outer and is attached to the cephalic capsule

The oral cavity is enclosed by thick walls on which transverse rings
are observed; these are very characteristic for S. longicolle and
similar species. Two grooves are located in the anterior chamber of the
oral cavity, which is separated from the posterior at the level of the
anterior third by a third groove. A fourth groove lies in the posterior
chamber. Two immovable teeth project into the cavity anterior to the
groove that separates the two chambers (d. imm, —Figure 30a). These
are simple hooks and are not homologous with the teeth of Oncholaimini in
that the esophageal glands do not discharge upon them. A thin, spearlike
tooth rises from the bottom of the cavity (d. mob. —Figure 30a), closely
adjacent to the larger of the two immovable teeth —the right subventral.
The spearlike tooth may be protruded to the outside and thus serve as a
piercing organ. The dimensions of the oral cavity are length 204, width
12u, length of tooth 16y, width of mouth 6u. A shiny cuticular body
(""vésicule auditive'' of Marion) lies behind the oralcavity, This corresponds
to the lens in Enchelidium, but here it does not have a similar function
as the eyes are shifted farther back. In the male the eyes and the cuticular
body lie more posteriorly than in the female. The esophagus is very
narrow anteriorly, corresponding to the narrowness of the body, only
8 —10u (50% of the body width); muscle fibers are not developed in it,
and the internal chitinized tube is very thick. It widens more than twofold
by the level of the nerve ring, reaching 24u (35%), and continues
to gradually widen posteriorly to 60u (75%). In this region the musculature
and glands are fully developed. The structure of the esophagus is very
characteristic here: the plasmatic part is interstratified with the muscle
fibers, which gives the esophagus a segmented appearance. I was unable
to find the cervical gland. The cervical pore in the female lies 3!/, lengths
of the oral cavity from the anterior end, 5 lengths in the male.

The ovary is very short, similar in structure to that of Eurystoma,
with only its one terminal cell blackened by inclusions. The thin-walled
uterus contains up to 20 —25 eggs in the adult female. The eggs are
either perfectly round (90X 90u) or slightly elongated when free of the
pressure of the neighboring eggs (106X 75u). The vagina is well developed
and traverses internally half the body width. Asdistinctfrom Eurystoma,
the vagina does not branch but has one direct right-angled connection with
the short ovejector (oveject. —Figure 30b); this has a common longitudinal
lumen, each of whose ends is transformed into the thin-walled uterus.

The external end of the vagina is narrow, the internal widened, forming
two semicircular swellings on the anterior and posterior margins, exactly
as in S. ponticum (see Figure 31c).

The testis is apparently single. The vas deferens consists of two rows
of very large cells. In the ejaculatory duct, which is a little longer than
the spicules, these layers overlie an additional internal layer of oblique
muscle cells. The bursal musculature is strongly developed. The spicules
(Figures 30d, e) are quite long, about 2/; of the tail; a funnel is observed
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at the base, the end is blunt, and their length is 140y . The gubernaculum is
lamellar, its dorsal wall adjacent to the spicules and their ends; its length
is 45u (Figure 30e). As distinct from S. murmanicum Saveljev, there
are no supplementary bristles in this species.

The tail gradually tapers conically to the end; in the female the base of
the tail is narrower than in the male, which makes it appear wider at the
end. The tubular caudal glands are confined to the tail, the part
containing the nucleus being very inconspicuous. The cone of the caudal
glands is very small and is slightly inserted into the cuticle, which is
greatly thickened at the end of the tail, so that the pore is very long
(see Figure 30b). The proportions in the tail are: length in male 4,
in female 5; width at end in male and female 0.25; sgpicules 2.4;
gubernaculum 0.7.

The indications of Golovin on S. longicolle relate toS. ponticum.
I found them in the following places: Cystoseira on the water surface
5,12, juveniles; 7.12, adult males, females; Cystoseira, 6 sajenes
6.12, juveniles, adult females; stone algae 7.12, adult females; mussels
1.12, » males, females, juveniles; 6.12, adult female; Zostera 5.12,
juveniles and highly pigmented adult female; Nassarius from mud of
Artilleriiskaya Bay 6.12, young females; phyllophores 6.12, adult
female.

The live S. longicolle is a reddish color (the color of the intestine),
swims rapidly and is capable of making serpentine movements of the head
in all directions. Its geographical distribution is: coast of England —
Falmouth, Brighton; at low tide on Cladophora and other algae where
there are many diatoms (Bastian); Walcheren Island (de Man). Bastian's
indications correspond with my findings that in the Black Sea this species
lives in seaweed facies.

31. Symplocostoma ponticum n.sp.
(Table 5, Figure 31)

S. longicolle Bastian; Golovin 1901: Observations on Nematodes 1,
p. 97, Table 2, Figures 1 —6,

0.3 220 42 49 59 71 76 96.3
Q 025 13 2.0 08

a=50, p=41,, v=27.

7250

Dimensions  Cephalic End of Excretory Nerve End of
? bristles oral cavity pore ring esophagus

Length - 24 62 455 1,280

Width 16 21 - 75 85
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The body, as in the preceding species, narrows greatly anteriorly, more
than fivefold from the end of the esophagus; from here it widens 11/,
times to midbody, whence it tapers more than twofold to the tail. The
cuticle is thin (2u) and smooth; there are few bristles on it.

The head structure is very similar to that of the foregoing species.
The cephalic bristles are 6u long (less than 1/, of the head width). The
orifice of the lateral organ is 4u in diameter (t/4—1/; of the head width),
its posterior pouch is very small.

The structure of the oral cavity (Figure 31a) is also very similar to
that in 3. longicolle: there are the same four grooves in its wall, but
the third from the front, which is the largest, is shifted less posteriorly
than in S. longicolle, so that the anterior chamber in this species is
1/4 of the total length of the oral cavity, while in S. longicolle Bastian
it is 1/;. The immovable teeth are better developed, and a small, distinct
dorsal tooth is present (d.d. —Figure 31a). A movable tooth, the right
subventral, is also well developed. Figure 31b illustrates it in its semi-
protruded position. The cuticular body is considerably smaller. The
length of the oral cavity is 24y and the tooth stands 16y from its bottom; its
width is 15u.

The esophagus is of the same proportions as in S. longicolle: its
beginning is very slender and lacks muscle fibers, and its chitinized
tube is very thick; the esophagus gradually widens greatly, and posteriorly
possesses strongly developed musculature interstratified with plasmatic
substance. Itsthicknessincreasesfrom 10y anteriorly to 54 u posteriorly.

The genital tracts do not differ from S. longicolle. The uterus is
somewhat longer, and contains not more than five eggs, which are larger,
the eggs I measured fluctuating in size between 150 and 180X 90yu. Thus,

the eggs are clearly elengate and twice longer than in the preceding species.

The vagina is the same size, and traverses half the width of the body internally;
its upper part-forms two swellings on each side containing a fibrillary
structure (Figure 31c).

The tail (Figure 31d) narrows gradually to the end so that its end is of
uniform diameter. The proportions are: length of tail 5, width at end 0.3.
The internal structure of the tail is as in S. longicolle,

This species is found exclusively in oxeas sand and in the coquina under
it. Adult females were found in large quantities in Georgievskii Monastery
7.12, 13. Only a few not fully mature females were found in Peschanaya
Bay 1,5.12; 8.13 and in coquina 7.13. Golovin described it for the first
time for the Black Sea as S. longicolle Bastian. This species is so
delicate that the nematodes were not taken alive from Georgievskii
Monastery. In life they swim rapidly and are a light brown color.

32. Symplocostoma hexabulba n.sp.
(Table 5, Figure 32)

06 63 150 41 49 60 86 71 97.5
03 T1 12 % 0.8

«==60, B=6,6; 7=40.
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Dimensions ~ Cephalic End of Excretory Nerve End of

? bristles oral cavity pore ring esophagus
Length 8 22 60 325 720
Width 15 21 57 62

The body narrows greatly to the anterior end, being at the cephalic
bristles 1/, of the width at the beginning of the esophagus. From this point
it widens an additional 1!/, times to midbody and then narrows twofold to
the anus. Anteriorly, most of the narrowing occurs in the preneural region
(Figure 32a), while posteriorly it is quite gradual. The cuticle is smooth,
not thick, about 1!/,u. Bristles are present only on the head.

The head is rounded, and the extreme anterior end is somewhat truncated
(Figure 32¢). Lips are absent. The margins of the mouth are beset with
six labial papillae which project slightly, and a small chitinized canal
connected to the sensory organ runs posteriorly from them. Six cephalic
bristles are present; they are fairly long—10u, or 2/3 of the head width.
The lateral organ is shifted somewhat posteriad; it is cyathiform, with a
perfectly round orifice 3'/,u in diameter, Its posterior pouch is very
shallow (0. 1. —Figure 32¢). At the level of the posterior 1/, of the oral
cavity the inner layer of the cuticle parts from the outer and is attached
separately to the cephalic capsule (cut.—Figure 32c). The mouth is
widely open, 5u in diameter. The entire wall of the oral cavity is thick,
more notably posteriorly than anteriorly. Anteriorly, three cuticular
rings are noted: the anterior lies almost at the extreme front, the
posterior approximately at 1/5 of the length of the oral cavity; the central
ring is nearer the anterior. Three immovable teeth are set on the
lateral walls of the oral cavity, the largest of them being the right subventral
(d. subv. d. —Figure 32b); the other subventral is of almost equal size, and
the dorsal (d.d. —Figure 32b) is smaller. The oral cavity narrows slightly
at the level of the teeth. The movable spear that is characteristic for
Symplocostoma (d. mob., —Figure 32b) rises from the bottom of the
oral cavity adjacent to the large right subventral tooth. The bottom of
the oral cavity is also provided with cuticular thickenings (a —Figure 32b).
The overall length of the oral cavity is 26u, maximum width is 16y, andthe
movable tooth stands 20u from the bottom. The esophagus is attached to
the bottom of the oral cavity as usual, and extends more anteriorly
opposite the sectors than between them. A transversely oval cuticular
body is located immediately behind the oral cavity (c. cut. —Figure 32b),
and a pigment spot lies behind the body, but is shifted from it so that the
cuticular body cannot be considered as the lens of an eye. The esophagus
(Figure 32a) is narrow anteriorly, as in all Symplocostoma, and
lacks muscle fibers; the thick chitinized tube only just fits into
it (oes. —Figure 32b); more posteriorly, a weak development of the muscle
fibers is noted first, and then a strong development. In the posterior
part, however, there are six distinct bulbs, although they are notgreatly
developed (Figure 32a). Externally, their presence isindicated by annular
depressions on the surface of the esophagus, while internally, the rays of
the tube form hollows at the center of each bulb, thus producing a
distinctly lenticular cavity (Figure 32a). The posterior bulbs are somewhat



longer than the anterior.

The internal structure of the esophagus within

the bulbs is the same as in the other forms of Symplocostoma; the
interstiratification of the granular tissue with the muscle fibers is also

the same. Anteriorly, the esophagus is 12y thick (48% of the body width);

at the nerve ring it is 20y (38%), and posteriorly it is 55u (73%). The

esophageal glands discharge through special elevations at the beginning of
the oral cavity (gl. oes. —Figure 32b).
45% of the length of the esophagus, the portion from the nerve ring to the

172bulbs accounts for 20%, and the six bulbs take up the remaining 35 %.

The intestine consists of large cells which narrow its lumen and make

it irregular. There are numerous fat droplets in the cells. The nerve
The elongate, pyriform cervical gland

ring is very flat and wide.

(80X 25u) is located some distance behind the end of the esophagus. The

excretory pore is shifted greatly anteriorly (see dimensions). The

ovaries are paired, reflexed, and short.
uninterrupted, i.e., notdividedintotwo lumina; the eggs measure 100X 70,
with a thin shell. The vagina is well developed but its walls are not thick; it

traverses 0.4 of the body width internally.

Males were not found. The tail is quite long, pointing gradually to the

end, making a perfectly conical shape (Figure 32c).

glands are located within the tail; the cuticle thickens at the end of the tail

The uterus is thin-walled and

The tubular caudal

3

The preneural region accounts for

so that the caudal pore is long, while the cone, as in the other species, is

inserted into the cuticle.

The proportions of the tail are: length 4, width

at the level of the cone 0.25.

This species was found in fairly large quantities, but only as females:

phyllophores 5.12; oxeas sand of Georgievskii Monastery 7.12;

Kruglaya Bay 6.12.

The characteristic structure of the esophagus differentiates this species
from the other forms of Symplocostoma, but the structure of the oral

cavity is similar fo that of the other species; therefore, I do not isolate

it in a new genus.

33. S. sabulicola n.sp.
(Table 5, Figure 33)

immature Q

Dimensions
immature ¢

Length
Width

* Length of uterus not given,

1.2 9.6 207 49 69~

L7 2400

0.8 21

24 24

a=4¢42, =5, y=12.

Cephalic
bristles

End of
oral cavity

29
22

14

Nerve
ring

220
43

End of
esophagus

425
52
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The body tapers slightly anteriorly, only 21/, times from the base of
the esophagus, so that the first impression is that this species differs
from the type of Symplocostoma, and only more detailed examination
establishes its membership in the genus. The body tapers almost twofold
to the anus. The cuticle is smooth, thin, 2u, with numerous small bristles
on it.

The head is rounded and truncated, has six well-developed labial papillae
and the same number of cephalic bristles The latter are 51/2y long, or
0.3 of the head width. The lateral organ lies 4u behind the lateral bristles;
its orifice is 5u wide (about !/, of the corresponding body width). The
orifice is round; the pouch behind it is of the same length as the orifice
(0.1, —Figure 33a)., The mouth is very narrow. The oral cavity is of
typical structure, but the constriction is hardly pronounced, possibly owing
to poor preservation. Of the immovable teeth only the right subventral
is well developed; the movable spear is adjacent it; the remaining two
teeth are very slightly developed. The spear is very narrow and its base
does not occupy the entire bottom of the oral cavity as in typical forms
of Symplocostoma, but is shifted ventrally (d. mob. —Figure 33a).

The maximum width of the oral cavity is 19u. Posteriorly, it is transformed
into the very wide internal tube of the esophagus. The cuticular body is
small, 3u, oval, with a pigment cup behind it. The esophagus is very
narrow anteriorly, and lacks muscles, but posteriorly it is well developed.

Only the posterior ovary is present; it is reflexed and short. The
vagina passes obliquely through half the body width. The tail is conical to
its middle and its posterior half is of uniform diameter (Figure 33b). Its
proportions are: length 5.7, width at end 0.25. The tubular caudal glands
have round bases and are contained within the tail,

Only one immature female —oxeas sand, 18 sajenes, Georgievskii
Monastery. This species is unique in Symplocostoma in that the
female genital tract is unpaired. In the structure of the anterior end it
most approximates S. tenuicolle Eberth,

34. Symplocostoma marioni n.sp.
(Table 5, Figure 34)

04 56 166 33 51 54 62 69 971

5330
Q 07 15 19 23 1.0
«=43, B=06, y=384.
Dimensions  Cephalic End of Excretory Nerve End of
{ bristles oral cavity pore ring esophagus
Length 8 35 57 285 910
width 26 41 - 73 95
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The body narrows almost four times from the end of the esophagus
anteriorly, with particularly sharp tapering anteriorly, so that the sides
appear rounded (Figure 34a). It tapers more than twofold to the anus.
The cuticle is thick, about 4u; its outer layer is very finely annulated
behind the cephalic line with intervals of 0.9u. The annules lie obliquely.
There are bristles also on the body.

The head is truncated, lips are absent (Figure 34a). The six labial
papillae are developed in the form of short bristles and are disposed
normally. Of the ten cephalic bristles, the six largest are 16y long and
the four smaller subventrals are 7u. The lateral organ is elongate with
an anterior round orifice 5u in diameter (/5 of the corresponding body
width); a pouch of the same length with fairly thick walls extends from it
posteriorly {(o.1. —Figure 34a). At the level of the cephalic line, which
is immediately posterior to the lateral organs, the cuticle divides into
a thick inner and a thin outer layer, each of which is attached separately
to the oral capsule (b —Figure 34a).

The mouth is widely open, 18y in diameter. The oral cavity is very
different from that in typical Symplocostoma. Instead of several
chitinized rings, characteristicfor Symplocostoma, herethereisonly
one (a —Figure 34a), which creates anarrow constriction that divides the
oral cavity into two unequal chambers: the anterior is 8u long, the
posterior 26u long, and the maximum width of both is 19u. A cuticular
ring creates a stiffening around the anterior margin of the oral cavity
(an. cut. —Figure 34a). Three teeth project anteriorly from the cuticular
ring into the oral cavity. The largest of these is the right subventral,
which has an irregular shape (d. subv. —Figure 34a). The mobile spear
(d. mob. —Figure 34a) is adjacent to it; the base of the latter is located in
the posterior part of the oral cavity. The other two teeth are in the form
of small spines (d. d. —Figure 34a). Posteriorly in the oral cavity, three
more teeth project that are homologus with the teeth of Oncholaimus
(den. —Figure 34a) and the esophageal glands discharge onto them
(gl oes. —Figure 34a). The wall of the oral cavity is gradually transformed
posteriorly into the internal chitinized tube of the esophagus, initially
forming a mushroom-shaped enlargement (¢ —Figure 34a), behind which
the tube is of uniform diameter. The walls of the tube are thick throughout.
Two small cuticular bodies are present opposite the posterior end of the
oral cavity, as in the other forms of Symplocostoma. The esophagus
expands from 18y (40% of the body width) anteriorly to 24y (33 %) at the
nerve ring and to 70u (75 %) posteriorly. I was unable to detect the
position of the cervical gland, but its pore lies anteriorly, a short distance
from the oral cavity.

The ovaries are short, as in the other forms of the genus. The uterus
is thin-walled The vagina is short, 0.4 of the body width. The tail
tapers conically, does not widen at the end, and its tip is of uniform
diameter. Its proportions are: length 3, width at end 0.3.

Only one specimen—an adult female —was found in Cystoseira
from the road 512,

This species, together with S. antarcticum Linstow and
Amphistenus pauli Marion, will possibly have to be isclated in a
special genus. I have not done this yet, as I have little material, and
the species is furthermore very closely related to Symplocostoma:
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the oral spear, the cuticular body, and the form of the lateral organs
are all similar,

8. Subfamily Dorylaimini

This subfamily consists primarily of freshwater species and only a
few genera are marine.

There are both large and small nematodes in this subfamily.
Dorylaimus is largest of all freshwater nematodes. The cuticle is
smooth (rarely finely annulated on the surface), most frequently thick,
usually bearing bristles converted into papillae. The head is often
somewhat expanded and bears three or six characteristic lobes upon which
the cephalic and labial papillae are set. The lateral organ is cyathiform.*
The oral cavity is variously constructed. It passes from the immovable
shortened cavity (M ononchus Bastian) to a large cavity provided with
a stout spear (Actinolaimus Cobb), from which as a result one spear
remains (Dorylaimus). In this group the spear is apparently a simple
formation attached to the dorsal sector of the esophagus; sometimes it
is very slender (Trichodorus Cobb). In other species the wide spear
of Dorylaimus, which is like a sharpened quill, is replaced by slender
spears compounded of three separate rods and thickened at the base
{(Tylencholaimus, etc.). The intermediaries between them and the
forms with an immovable oral cavity are generasuchas Diphtherophora
de Man. The marine Syringolaimus and Dolicholaimus, the
freshwater Ironus, and some other genera have a long oral cavity, but
a spear is not developed in it; three small denticles are often developed
in its stead, and are shed upon molting, like the spear of Dorylaimus.
Auxiliary denticles, like the spear, are embedded early in the esophageal
wall. Genus Odontopharynx de Man is an interesting form, with an
oral cavity that is wide, asin Mononchus andelongated, asinIronus,
etc. The esophagus is usually greatly thickened posteriorly, but it does
not form bulbs. The ovaries are reflexed. The spicules are short. The
tail is typically long, with a filiform termination, but all the degrees of
shortening are represented, up to the rounded tails of many forms of
Dorylaimus. In many species of this genus the tail is short only in
adult males; adult females and the young of both sexes are long-tailed.
Caudal glands are apparently absent in many freshwater genera.

In my view it is quite inadmissible to associate the highly developed
Dorylaimus with such reduced forms as Tylenchus and
Aphelenchus, as was done by de Man (1884) and repeated without
question by Cobb (1913), Hofmaéanner (1913), Hofméanner and Menzel (1915),
even though Bastian (1865) and Biitschli (1873) place these groups at
entirely different ends of their systems. Oerley (1886) quite rightly
incorporated the latter genera with several others in a special family
Rhabditidae (more properly Anguillulidae, according to the oldest genus).

* Cobb's indication (1888) that the lateral organ in some Dorylaimus is spiral is not definite and can
hardly be believed.
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The oral spear of Tylencholaimus, etc., cannotbe considered as proof
of a relationship between these groups; this is only a parallel formation,
which is met frequently in the animal kingdom. As early as 1876 de Man
noted the similarity with Dorylaimus in the organization of this genus.
Cobb (1913) proposed a series of new freshwater genera that agreed
with the notion of the old genus Dorylaimus, thus making an attempt
to divide this wide genus into smaller genera, I am not opposed to the idea
in principle, but some of his genera seem to me to be too slightly
differentiated and liable to be recombined.

Thus, I ascribe the following genera to this subfamily:
A. Genera with a broad, thick-walled oral cavity.

1) Mononchus Bastian 1865: Trans. Linn. Soc. 25, p.100; Biitschli

1873: N. Acta 26, No.5, p.73; de Man 1876: Tijd. Nederl. Dierk.

Ver.2, p.183; 1884: Nemat. Niederl. Fauna, p.62; Cobb 1893:
Macleay Memorial. Vol., p.1; Jagerskisld 1909: Stissw.-Fauna
Deutschl., Heft. 16, p.31; Hofmanner 1913: Revue Suisse Zool, 21
p. 631 —In fresh water and demp earth. About 35 species.

3

2) Odontopharynx de Man 1912: Zool. Jahrb. Syst. 33, p. 637;1 species.

B. Genera with a long oral cavity

3) Aulolaimus de Man 1880; 1884: Nemat. Niederl Fauna p. 78. One
freshwater species. Relationship doubtful.

4) Cephalonema Cobb 1893: Agric. Gaz., N.S. W. 4, p.825; 1 species
from damp earth, Ironus filicauda Daday 1904 from
New Guinea possibly also belongs here.

5) Ironus Bastian1865: loc.cit., p. 103; de Man 1876: loc.cit., p. 83; 1884:1oc.
cit., p. 69; Jagerskiold 19089: loc.cit., p. 27; Hofméanner 1913;loc. cit.,
p. 627. —Freshwater, very common genus; 5—6 species known.,

6) Thalassironus de Man 1889: Mém. Soc. Zool. France 2, p. 4.%

7) Dolicholaimus de Man 1888: Mém. Soc. Zool. France 1, p. 31 %k

8) Syringolaimus de Man 1888: ibid., p.34.t

1 (2). Oral cavity lacks teeth anteriorly . ... ... . Aulolaimus de Man

2 (1), Teeth present anteriorly in oral cavity.

3 (4). Only one tooth, cephalic end expanded . . . . . Cephalonema Cobb

4 (3). Anteriorly, 3 variously constructed teeth or cuticular bodies.

5 (10). Behind oral cavity esophagus only slightly expanded.

6 (9). Walls of oral cavity thin. Cuticular bodies disposed at its
beginning.

7 (8). Tail pointed. Freshwater ... ......... . Ironus Bastian

8 (7). Tail conical, rounded at end. Marine ... Thalassironus de Man

9 (6). Walls of oral cavity thick, bodies located anterior to it.

Teethsmall,........ ............ Dolicholaimus de Man

* One species: Th, britannicus de Man 1889: loc, cit., rarely in Penzance (Cornwall),

** Two species: (1) D. marinus Dujardin 1888: loc, cit,, p.32, Tables 2,3, Figure 15, from the
English Channel; (2)D. plectolaimus Steiner 1916: Zool, Jahrb, Syst, 39, p.608, Table 28,
c—Figure 26a Two specimens from algae from the White Sea strait,

T Onespecies: 5. striatocaudatus de Man 1888: loc cit., p.35, Tables 3,4,Figure 16; from the
English Channel,
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10 (5). Esophagus widens sharply behind end of oral cavity and bears

twoeyes .. ... ..... . . .. Syringolaimus de Man

C. Genera with separate rods in the oral cavity —a transition
to the following group.

9) Diphtherophora de Man 1880; 1884: Nemat. Niederl. Fauna
p. 128, One species, terrestrial
10) Chaolaimus Cobb 1893: Agric. Gaz. N.S.W.4, p.821. One species,
terrestrial. Both genera doubtful as the authors had only young
molting individuals.

D. Genera with triple spear, swollen at end.

11) Tylolaimophorus de Man 1880; 1884: loc. cit., p.130. One species,
terrestrial.

12) Tylencholaimus de Man 1876: Tijd. Nederl. Dierk. Ver.2,p.118;
1884: loc. cit., p. 132; Stefanski 1914: Ném. du Léman, p. 56:
8 freshwater or terrestrial species.

13) Tylencholaimellus Cobb 1915 Trans. Amer, Micr. Soc. 34,
p.21. Judging from the name, it belongs here.

14) Xiphinema Cobb 1913: Journ. Washington Ac. Sci. 3, p.436; 1—2
species. Very similar to preceding.

E. Genera with plain (dorsal) spine:
a) Spear broad, vestibulum also.

15) Actinolaimus Cobb 1913: loc. cit., p.439; Steiner 1916: Zool. Anz,
46, p.328. 5 species. Here belong Doryl. macrolaimus
and similar species.

16) Antholaimus Cobb 1913: loc. cit., p.440; one species —and

17) Discolaimus Cobb 1913: loc. cit., p.439; one species—it seems to
me poorly characterized.

b) Spear broad, vestibulum narrow.

18) Dorylaimus Dujardin 1845: Hist. Nat. des Helminthes p.231;
Bastian 1865: loc, cit., p.104; Biitschli 1873: loc. cit., p.19; 1874:
Abh, Senck. Ges. 9, p.19; de Man 1876: loc. cit., p.88; 1884:
loc. cit., p.154; Cobb 1888. Jen. Zeit. Naturwiss. 26, p.68; 1891;
Proc. Linn. Soc. N.S.W. 6, p.149; 1893: Macleay Memorial Vol.,
p. 41; Jagerskiold 1909: Stusswf. Deutschl., Heft 16, p. 36;
Hofméanner 1913: loc. cit., p. 638. —Freshwater genus. About
110—115 species.*

19) Dorylaimellus Cobb 1913: loc. cit., p.440; one species —and

20) Nygolaimus Cobb 1913: loc. cit., p.441; one species; it seems to
me poorly characterized.

* Two species known for the sea: (1) D, marinus Dujardin 1845: Hist, des Helminthes, p.231,
Table 3, Figure D; Bastian 1865: loc,cit,, p, 110, Among algae— Lorient (Brittany ) (2)D.maritimus
Ditlevsen 1913: Medd, om Grénland 43, p,429, Table 18, —Benthic forms on the coasts of Greenland
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c) Spear very long, narrow.

21) Trichodorus Cobb 1913: loc.cit., p.441; 1 —2 species, here
probably Doryl. elongatus de Man etc.

Several freshwater or terrestrial genera are connected by various
features to Dorylaimini. However, their inclusion would make the genus
too broad and unhomogeneous. It therefore seems necessary to place
these genera in a separate subfamily, Trilobini. Related here are:

1) Trilobus Bastian 1865: Trang. Linn. Soc. 25, p.99: Biitschli 1873:
Nova Acta 26, No. 5, p.53; de Man 1884: Nemat. Niederl. Fauna
p. 74; Jagerskidld 1909: Suswasserfauna Deutschl, Heft 16,

p.15; Hofménner 1913: Revue Suisse Zool 21, p, 616; 13 species,
some very common.

2) Trischistoma Cobb 1913: Journ. Washington Ac. Sci. 3, p. 444;
one gpecies. Seems not to differ in any essential from
Trilobus.

3) Alaimus de Man 1880, see p.48. Also probably should be placed
here, and not among Oxystomini, as I thought when writing those
sections.

4) Deontolaimus de Man 1880; 1884: Nemat. Niederl. Fauna p. 31;
two species—position doubtful.

5) Prismatolaimus de Man 1880; 1884: loc. cit., p.79; Jagerskisld
1909: loc.cit., p.15; Hofmanner 1913: loc. cit., p. 615; 9 species —
position doubtful.

6) Bastiania de Man 1876: Tijd. Nederl. Dierk. Ver. 2, p.172; 1884:
loc. cit., p-33; 3 species—spiral lateral organs make position
doubtful.

9. Subfamily Tripyloidini

These are medium-sized and small nematodes with thin, smooth cuticle.
There are ten cephalic bristles. The lateral organ is spiral and embedded.
The oral cavity is without specialized structure, being a simple widening
of the inner esophageal tube; the latter lacks bulbs.

I relate here the marine genera Tripyloides de Man 1886 and
Bathylaimus Cobb 1893,% which are distinguished by a broad two-
chambered oral cavity. The freshwater genus Trilobus Bastian 1885
is apparently closely related to this genus, but is differentiated by its
cyathiform lateral organ. It is quite possible that Tripyloides
together with these genera and some others mentioned above as members
of Dorylaimini should be isolated as a common subfamily with another name.

* Proc, Linn, Soc, N,S.W.8, p.409; one species: B, australis Cobb 1893: loc, cit., p.409, Figure 9.
Port Jackson N, S, W,— and possibly more. Anoplostoma longisetum Steiner 1916: Z.J Syst. 39,
p.600, Table 25, c—Figure 16a; one female from the White Sea strait, with algae

Genus TRIPYLOIDES de Man 1886

Tripyla p.p. Bitschli 1874; Abh. Senck. Ges. 9, p. 33.
Tripyloides de Man 1886: Anat. Untersuch. , p.60.

These are small nematodes with a slender body and smooth cuticle.
Six labial papillae lie on the head and ten cephalic bristles form a plain
circlet. Thelateral organis spiral, embedded, and shifted quite far posteriorly.
It seems to me that this is merely a modification of the cyathiform organ
with the cavity enveloped. The oral cavity is conoid, with three fairly
irregular rays that narrow the lumen and two lateral pouches at its base.
The esophagus is straight, without bulbs. The ovaries are paired and
reflexed. The spicules are broad and flat; The gubernaculum is thin,
unpaired, and adjacent to the spicules dorsally; at the anus it forms an
expansion provided with two characteristic claws. The tailis long, conoid, and
rounded at the end.

The genus was established by de Man (1886) for Biitschli's species
Tripyla marina and one more new species. Three very similar
species are known:

1) Tr. marinus (Biitschli 1874); Tripyla marina: Abh. Senck. Ges.
9, p. 33, Table 3, c—Figure 12a; G. Schneider 1906: Acta Soc.
F.Fl Fenn. 27, No.7, p.18, c¢c—Figure 8a—fine sand on the
shores of the Kiel Firth (Bitschli); Tvarminne Bay, mud (1/,%
saline) (G. Schneider).

2) Tr. vulgaris de Man 1886: Anat. Untersuch., p. 61, Table 11;
Saveljev 1912: Tr. Soc. Nat. St. Pétersbourg 43, livr.1l, p.119;
Walcheren (Holland) —seawater canal (de Man); Lake Mogil'noe
at Kil'din Island (Saveljev). Probably identical with the first.

3) Tr. demani n.sp., see below.

1 (2). Posterior half of oral cavity embraced by esophagus. Relation
of length of spicules to width==4. 1 failed to find essential
differences in the descriptions of de Man, Buatschli, and
G. Schneider . ... ............... Tr. marinus (Bitschli)
. Tr. vulgaris de Man
2 (1). Posterior ?/; of oral cavity embraced by esophagus. Relation
of length of spicules to width = 3, .+ ...Tr. demani n. sp.

35. Tripyloides demani n. sp.
(Table 6, Figure 35)

3= 7.5 188 204 933
13 21 21 27 20

a=37; p="T1/g v=15,

1380

— 66 129 33 465 47 50 62 96.2
?i0 18 20 25 17

a=40; B="T"5 y=18.

1780
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Dimensions Cephalic End of Lateral Nerve End of
?* bristles  oral cavity organ ring esophagus

Length 7 15 19 115 225

Width 19 - 24 32 35

The body is of fairly even width, tapering only slightly to the anus
and to the end of the esophagus. From this point anteriorly it tapers
twofold or slightly less. The cuticle is about 1 u thick and quite smooth.
Bristles are few,

The head is truncated with no constriction behind the cephalic bristles
as is characteristic for Tr. vulgaris de Man. Anteriorly, three grooves
on the head create three lobes, which according to de Man are lips;
however, these formations seem to me insufficiently specialized to be
so designated. The six labial papillae are set in pairs on each lobe. A
circlet of ten cephalic bristles follows the papillae. They are 5u long,
the sublaterals slightly shorter. The lateral organs are 6y in diameter,
spiral, but not the usual spiral type. The spiral apparently does not lie
externally, but is sunken, and a round aperture leads to the outside
(see Figure 35a),

The oral cavity consists of two chambers: an anterior that is not
embraced by musculature and a posterior that is. They are
demarcated clearly by a thickening to which the esophagus is attached.
Three thick chitinized rays project inside. The general form of the
cavity is irregularly conical, 7u wide (Figure 35a). At its base are the
two lateral pockets characteristic for Tripyloides. Theesophagusis
straight, expanding only slightly posteriorly. Its width increases from
15y anteriorly to 22y posteriorly, constantly occupying 70% of the body
width.

The ovaries are paired and reflexed; their ends are elongate. Theuterus
was short and contained only one egg. The vagina is very inconspicuous,
about !/, of the body width.

The single testis is short, followed by a sac filled with large sperm.
The spicules are broad and short in the form of plates (Figures 35b, ¢)
with thickenings in places on their surface. The gubernaculum is unpaired,
with a thin lamellar process in the middle of the same length as the
spicules (a—Figure 35¢c), while posteriorly there is a thicker paired
part provided with two claws directed posteriorly and laterally. The
processes here are better developed than in the northern Tr.vulgaris
de Man.

The tail is conical, with a fairly long portion of uniform width at the end.
The proportions are: length of tail of female 5, of male 3.5; width at end of
male and female 0.33; length of spicules and gubernaculum 1.1,

Several specimens of this species were found in clay from the north
side 6.12; Streletskaya Bay—deposit on Potamogeton, Zernov 3.10;
Zostera from the Chernaya River 5.12,

For the differences from the other species see the key.

* The dimensions of the male are not given as the specimen was too small,
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I. Family CHROMADORIDAE

I relate here fairly diverse forms, but all possessing an annulated
cuticle. In many forms the cephalic bristles are divided into two circlets:
in the anterior circlet the six bristles are usually converted into papillae;
the posterior circlet has four bristles. The lateral organ typically is
spiral, rarely has the form of a round or oval pit (Monoposthia,
Tripyla), an irregular pouch (Acanthopharyngini), or is completely
reduced (Chromadorini). The oral aperture typically lacks lips entirely
and is encircled by an elastic cuticle that is folded when the mouth is
closed. When the mouth is open the esophagus may be pushed forward and
the oral organs are inverted interiad. The teeth may serve as hooks or
cutting organs, like the spines of various genera of other families. The
esophagus very frequently is provided with a bulb with or without an
internal cavity, but many forms lack it. The ovaries are reflexed, in most
cases characteristically short, conical with a blunt cone. The tail in the
majority of species is characteristically regularly conical with a long tube
at the end (the caudal sucker of Bastian).

I incorporate here the following subfamilies:

1) Acanthopharyngini (Acanthopharynx, Camacolaimus,
Acontiolaimus n.g), p. 132,

2) Cyatholaimini (Cyatholaimus, Choanolaimus,
Halichoanolaimus, Dignathonema n.g), p.134,

3) Spilipherini (genera from the Spilophora — Chromadora
group provided with spiral or circular lateral organs), p. 150,

4) Chromadorini (genera with reduced lateral organs), p. 171,

5) Draconematini (Draconema=Chaetosoma auct.,
Rhabdogaster, family Chaetosomatidae auct.), p. 188,

Genus Tripyla Bastian 1865% belongs here also, probably as a
special subfamily. This genus has the eversible pharynx as in all forms
of Cyatholaimini, Spilipherini, and Chromadorini, and the transversely oval
lateral organs as, for example, in Monoposthia de Man. Probably
Udonchus Cobb 1913*%* and Rhabdolaimus de Man 18801 are
also members here.

All these groups are closely related to each other, except for
Acanthopharyngini, the disposition of whose systems is still unclear.
Draconematini represents an aberrant branch of the basic group.

* Trans. Linn. Soc 25, p.115; Biitschli 1873: Nova Acta Ac Leop. Car. 36, No.5, p. 33; de Man 1884:
Nem. Nied. F, p 44; Cobb 1893: Macleay Memor. Vol., p. 31; Jagerskild 1909: Sisswf Deutschi
Heft 16, p 7; Hofménner 1913: Revue Suisse Zool 21, p,606; Menzel 1914: Aich Naturg. 80A, Lfg.3,
p 46 Freshwater genus. Better descriptions and drawings: Biitschli 1873, 1876; de Man 1884 Possibly
belonging to this or a similar new genus is Chromadora dubia Biitschli 1873: loc cit., p.72,

Table 5, Figute 31; Jagerskiold 1909: loc cit,, p. 36.—~Moss in forest around Frankfurt

** Journ. Washington Ac, Sci. 3, p.442; one freshwater species from Jamaica

+ 1884: Nem. Niederl Fauna p, 125; Jagerskisld 1909: Siissw -Fauna Deutschl p.19; Hofminner 1913:
Revue Suisse Zool 21, p 619; 3 freshwater or temrestiial species,
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1 (8). Lateral organ conspicuous: spiral, in form of irregular pouch
or circle.
2 (3). Lateral organ in form of irregular pouch .
e e e e e . .1, Acanthopharyngml
). Lateral organ spiral, sometlmes with many turns, or circular.
). No specialized modified thick bristles preanally.
). All ten cephalic bristles in one circlet . ... .. .2. Cyatholaimini
). Cephalic bristles in two circlets. Anterior has six, in form of
papillae or short bristles, posterior has four long bristles . .
. 3. Spilipherini
7 (4). 2 —4 spec1a11zed modlfled ventral rows of brlstles
preanally . ‘ 5. Draconematini
8 (1). Lateral organ in form of hardly pronounced depression in front
of head, sometimes completely inconspicuous . . . .
. 4. Chromador1m

@D O W

1. Subfamily Acanthopharyngini

These are medium-sized worms with an annulated cuticle. A circlet of
labial papillae and two circlets of cephalic bristles are present. The
anterior cephalic circlet consists of papillae, the posterior of true bristles.
The lateral organs are of an aberrant type: they are circular or in the form
of a short spiral, from which a long blind pouch runs posteriad. The oral
cavity is always present: its most characteristic feature is a considerably
long cuticular plate dorsally. In Acontiolaimus there is a movable
dorsal spear inside the oral cavity. The esophagus is straight, without
bulbs, similar in general structure to the esophagus of Enoplidae. The
ovaries are reflexed. The spicules, as far as they are known, are short
and curved. The tail is conoid and short.

Three genera are related here:
1) Acanthopharynx Marion 1870: Ann. Sci. Nat. Zool. {(5) 13, Art. 14,
p. 34
2) Camacolaimus de Man 1889: Mém. Soc. Zool. France 2, p.8.%%
3) Acontiolaimus n.g., see p.133.
4) Dermatolaimus Steiner 1916: Zool Jahrb. Syst. 39 p. 603.F

* Four species: (1) A. perarm atus Marion 1870: loc cit., p.34, Table K, Figure 1 (févr,, mars au
Pharo); (2) A. oculatus Marion 1870: loc. cit, p 35, Table K, Figure 2 "au milieu des Gelidium
corneum sur les rochers duPhato, avril 1869 (Mation); Séte —canal de Bourdigues (Rouville);

(3Y A. striatipunctatus Marion (1870): loc. cit, p.385, Table K, Figure 3 'au large de Montredon,
par le travers du chateau d'If, 4 18 brasses de profondeur”: (4) A affinis Marion 1870: loc, cit ,p.36,
Table K, Figure 4 "sur les rochers d'Endoume, avril 1868, mai 1869, Odontobius micans Eberth
1863 is related by Marion to this genus and possibly A oculatus Marion also belongs to genus
Cyatholaimus

** One species: C, tardus de Man 1889: loc cit, p 8; p. 184, Iable 5, Figure 2; Steiner 1916: Zool,
Jahrb. Syst 39, p, 606, Table 29, c—Figute 26a  Walcheren (de Man); Kola Gulf (Savel'ev); White
Sea strait in algae (Steiner).

T One species: D ditlevseni Steiner 1916: loc cit., p 604, Table 27, d—Figure 2la. White Sea strait
on algae,
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(6). Lateral organ shifted to anterior margin of head.
(5). End of dorsal oral plate fixed to posterior end of oral cavity.
(4). This end with some spines . ... ... .. . Acanthopharynx Marion
(3). This end without spines . . . . .. .. . Camacolaimus de Man
(2). This end consists of movable spear located in oral cavity .

v Acontiolaimus n. gen
6 (1). Lateral organ shlfted qulte far from anterior end
. Dermatolaumus Stemer

G W N =

Genus ACONTIOLAIMUS n.g.
Type species: A. zostericola n.sp.

These are small worms with an annulated cuticle. Only the four large
bristles of the posterior circlet are well marked on the head. Anterior to
them there are probably two circlets of six papillae each—the labial and
anterior cephalic (I saw only one). The lateral organ is spiral and shifted
anteriad. The wide mouth leads to an oral cavity of medium size that is
not embracedby muscles. On its dorsal side there is a clawlike movable
tooth. The esophagus is straight, and without bulbs. The ovaries are
paired and reflexed. The tail is conical and fairly straight.

This genus is most similar to Camacolaimus de Man in its annulated
cuticle, anteriorly-shifted lateral organs, and particularly in the chitinized
thickenings on the dorsal ray of the esophagus.

The sole species is:

36. Acontiolaimus zostericola n. sp.
(Table 6, Figure 386)

— 62 136 40 485 52 535 61 052
Qo5 T2 17 2.0 18

a=50; §=8; y=21.
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Dimensions Cephalic Nerve End of
? bristles ting esophagus

Length 43 145 320

Width 12 32 38

The body tapers gradually, slightly to the anus and more slightly to
the end of the esophagus, whence it tapers about twofold to the cephalic
bristles. The cuticle is fairly thick, with an annulated outer layer; the
width of the individual annules is about 1.5, the thickness of the cuticle
is about 1.5u. Bristles are almost absent.
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The head (Figure 36a) is fairly regularly round, hardly thickening
anteriorly. Six small labial or anterior cephalic papillae are disposed
around the oral aperture, while four large cephalic bristles (41/,u) lie
more posteriorly. The lateral organ at first seems rather unusual, but
careful examination shows that it is spiral with 1!/, turns and only its
internal section is wider than usual, which also breaks its regularity
(Figure 36a). Its width is about 3u.

The oral aperture is large, triangular, not closed by any lips. The
oral cavity is triangular, fairly wide; a lanceolate tooth arises in its
dorsal sector adjacent to the dorsal wall. A long chitinized extension
runs from it posteriorly, exactly as in Camacolaimus. Evidently,
when this extension is drawn backwards the tooth moves directly to the
middle of the oral aperture and may also be shifted anteriorly. A special
process from the cuticle surrounding the oral cavity extends anteriorly in
the dorsal sector of the esophagus. This stiffens the wall of the oral cavity
(a—Figure 36a). The esophagus is narrow, !/, —!/, of the body width,
thickening somewhat posteriorly. The nerve ring is broad. The large
pyriform excretory gland is located 50y behind the end of the esophagus.
It is 17u long, 8u wide. The excretory pore lies immediately behind the
nerve ring. A short, curved, chitinized canal is connected to it.

The ovaries are paired, reflexed, and short, containing afew large oocytes.

The uterus was still weakly developed, with thick walls. 'The vagina
traverses 1/, of the body diameter.

The tail (Figure 36b) is conoid, 3!/, times longer than its width at the
base; its tube is at the end.

One immature female and another young female were found in
Zostera from Chernaya River 5,12,

2. Subfamily Cyatholaimini

The body is usually quite large and stout. The cuticle is annulated, the
annulation created by rows of punctations set within the cuticle;
sometimes there is also a weak outer annulation. There are no lateral
bulges. On the head six labial papillae are usually present and ten cephalic
bristles arranged in the usual manner, inone circlet; sometimes these are
shortened. The lateral organ is large, spiral, usually with many turns.
The entrance to the oral cavity is usually closed by lips. The cavity is
most primitive in Cyatholaimus, where it is plicated and capable of
expanding, as in the following subfamilies. A small dorsal tooth is present
in its bottom. In the carnivorous Halichoanolaimus and
Dignathonema secondary denticular complexes are observed. The
esophagus is usually straight (Cyatholaimus, Halichoanolaimus),
but sometimes greatly modified (Dignathonema). The ovaries are
paired and reflexed. The male genital apparatus is varied, but usually the
spicules are short and slightly curved. Sometimes the gubernaculum is
very large and of complex structure (Cyatholaimus, Necticonema).
The tail frequently is characteristically conoid with a terminal tube.

The doubtful Necticonema approaches the type genus
Cyatholaimus in its spicular apparatus. The lateral organ and the

190

cuticle link Cyatholaimus with Demonema, Choanolaimus,
and Halichoanolaimus, which in my opinion (and also in Cobb's)
should be regarded as forms of Cyatholaimus thathavebecome adapted
to the carnivorous form of life. Cobb's original comparison of
Demonema to Enoplus must be rejected, especially as the latter

are herbivorous. Dignathonema prove to be quite different, having
become considerably more adapted to the carnivorous life. However, the
structure of the lateral organs, the cuticle, andthe general form of the body
and tail link them directly with Halichoanolaimus and
Choanolaimus.

The following genera are incorporated here:

1) Necticonema Marion 1870: Ann, Sci. Nat. Zool. (5) 13, Art. 14,
p. 32.%

2) Cyatholaimus Bastian 1865, see next page.

3) Demonema Cobb 1893: Proc. Linn. Soc. N.S.W. 8, p. 392, %x

4) Choanolaimus de Man 1880; 1884: Nematoden der Niederlandischen
Fauna, p.73.t :

5) Halichoanolaimus de Man 1888, see p. 143,

6) Dignathonema n.g., see p.146.

In addition, the following freshwater genera are connected by virtue of
several features:

Nannonchus Cobb 1913: Journ. Washington Acad. Sci. 3, p.442; Syn.:
Parachromadora Micoletzky 1914 ex. p.: Zool. Jahrb, Syst.
36, p.4921" and possibly also:

Odontolaimus de Man 1880; Nem. Niederl. Fauna, p.1271%

1 (2). Oral cavity very narrow or absent, no specialized thickenings
init. ..................c....... Necticonema Marion

2 (1), Oralcavity quite wide or with specialized thickenings.

3 (10). No movable jaws in oral cavity. esophagus not expanded
anteriorly.

4 (5). Oral cavity not very wide, folds on its wall, tooth on dorsal ray.
e e e et e e e e i i e ... Cyatholaimus Bastian

5 (4). Oral cavity greatly plicate when mouth closed, or, conversely,
very wide with specialized thickenings on its walls. Tail
frequently with flagellum.

* One species: N prinzi Marion 1870: loc cit, p,33, Table], Figure 2 "4 Mallamousque et dans
les anses voisines'— near Marseilles.

** One species: D rapax Cobb 1893: loc.cit., p. 393, Figure 5; Naples, in coral bank, 35m

1 One species: Ch. psammophilus de Man 1880, 1884; loc,cit, p 73, Table 10, Figure 42
In Holland, in sand dune on roots of grass

4t Here are: (1) I'riodontolaimus lacustris Micoletzky 1913: Sitz -Ber, Akad Wiss. Wien 122,
Abth,1; Chromadora (Parachromadora)l., 1914: Zool. Jahrb, Syst. 36, p 497, Table 17,
Figure 18: Austrian Alps in water and in earth (in a forest); (2) N, granulatus Cobb 1913: loc, cit ,
p 442, On roots of water plants not far from Washington It is possible that the species given below
in Group E (p 138, 139) belong here.

I Onespecies: O.chlorurus deMan 1880; 1884:loc cit , p.127, Table 20, Figure 85. Hollandinearth of
forest glades, etc., Germany(Erlangen), Austria(Laibach) [nowLjubljana, Yugoslavial,Switzerland (Altdorf)
in earth.
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6 (7). Oral cavity not divided into chambers, tightly plicate when
mouth closed, but can open widely. ... ... ... Demonema Cobb
7 (6). Oral cavity divided into two chambers.
8 (9). No teeth at boundary of two chambers; posterior part of oral
cavity supported by plain rings, Choanolaimus de Man
9 (8). A row of teeth in the form of unbroken ridge present in that
part. Specialized complex plates posteriorly .. .... . .....
Cee e e e ... ...... Halichoanolaimus de Man
10 (3). Special movatle jaws of complex structure in anterior part
of esophagus . .. ... . .......... .. Dignathonema n. gen.

Genus CYATHOLAIMUS Bastian 1865
Trans. Linn. Soc. 25, p.162.

Butschli 1874: Abh. Senck. Ges. 9, p.48.

De Man 1878: Tijd. Nederl. Dierk. Ver.3, p.109.

De Man 1884: Nemat. Niederl. Fauna, p. 52,

Jagerskiold 1909: Siisswasserfauna Deutschlands, Heft 16, p. 33
Hofmaéanner 1913: Revue Suisse Zool. 21, p. 633.

Type species: C. ocellatus Bastian 1865 (nec de Man 1890)

The body is usually quite short and stout, although exceptions exist.
The cuticle is annulated, the annules being both external and internal.
A transverse row of punctations is observed in the middle of the cuticle: this
forms a third layer of annulation,*

The head is sharply truncated; its most anterior part is demarcated by
a constriction. This part is movable and may be inverted interiad.
Anteriorly, the entrance to the triangular oral cavity is located between
six thick elevations, each of which is beset with a labial papilla. There
are ten cephalic bristles. The lateral organ is large, spiral, usually with
many turns. The oral cavity is spacious, with 12 pouches anteriorly which
are divided by rays of the cuticle that project internally. When viewed
laterally these rays are seen as chitinized rods running along the oral
cavity, giving it a characteristic appearance. Posterior to this part a
dorsal chitinized tooth is located, sometimes a component part of the
bottom of the cavity, sometimes projecting internally. The posterior
part of the oral cavity is considerably narrower than the anterior part, and
is sometimes even completely constricted; thus the tooth becomes
narrower at the posterior border of the oral cavity. Eyes with pigment
soluble in alcohol are sometimes present. The esophagus is thick, highly
muscular, hardly expands posteriorly, and lacks bulbs. These forms are
polymyarian. Numerous phagocytic cells are dispersed in the body cavity,
sometimes regularly along the longitudinal fields, sometimes irregularly.

* This description relates strictly to the Black Sea form C. demani m., but a similar cuticular structure
is probably present in other species of this genus also
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These cells are very characteristic and make it po.ssible to r'ecognize the
living Cyatholaimus at first glance. The ovaries are paired and
reflexed; the uterus is thick-walled and muscular, and 1.:he eggs are very
small. The testes are paired. The spicular apparatus is varlously
developed. The spicules are short and broad.. Thg gubgrnaculurp is }Yetry
well developed. In the simplest form it consists of a.p.au‘ of bod;es tha
lies along the spicules, parallel with them and nqt un%tlng pqstgrloréy -
(C. intermedius de Man). There may be.a widening at their en s wi
the position of the anterior processes maintained (C. cae c-u s Bastian),
or finally, the anterior processes may be fused as an u.npalred or.ganb "
(C. ocellatus Bastian, C. demani m.), the poster.‘lor expansion eing
retained and covered with characteristic spines. Me<.:11a.n pap11.1ae are
located anterior to the anus in some species. ’Ithe tail is con01d,. somstunes
very long or provided with a flagellum. Thereh is a long tube at its ehn ,t "
sometimes so long that it appears to be a specialized appendage of the tail.
The first species of this genus to be made known was E noplus
gracilis Eberth 1863. Genus Cyatholaimus Was‘estabhshed by t
Bastian (1865) and has retained its scope unchange(?l until the present, I_t,)a der
(de Man 1878, Cobb 1898), long-tailed species of this genus were described,
including some freshwater forms (de Man 1876, 1880, 1884), but many
of them apparently belong to quite different genera.

The following species have so far been described:

A. Short-tailed species with unpaired anterior extension of the

gubernaculum.

1) C. demani nom. nov.: C. ocellatus de Man 1889 (nec Bastian 1865),
see p. 141, )

2) C. gracilpis (Eberth 1863) —Enoplus gr. Unters. tber Nematlo;ze;,
p. 34, Table 2, Figures 13—19; C, sp1ropho.rus de Man :
Tijd. Nederl Dierk. Ver.3, p.23, Table 9, Flgure'IS., Areh
?Enoplus tridentatus Leydig 1854 (nec Dujardin 1845): Arch.
Anat. Phys., p. 292, Table 11, Figures 10—-13. Naples

equently), Nice.

3) C. océflrlz?:us %)astian 1865: Trans. Linn. Soc. 25, p.163, Table 12,
Figures 210 —212a (nec de Man18§9). FalmouthonClad opbkioi'?

4) C. punctatus Bastian 1865: Trans. Llfln. Soc. 25, p.164, Tase s
Figures 217,218; de Man 1890: Mém. Soc. Zool. France 3,
p. 180, Table 4, Figure 6. Mud from the harbor—Falmouth
(Bastian); very common at St. Vaast, Calvados (de Man). s

5)? C. ornatus Bastian 1865: Trans. Linn. Soc.25, p.163, Table 13,
Figures 215, 216. Falmouth in green algae.

B. Short-tailed species with paired anterior extensions of the
gubernaculum.
6) C. caecus Bastian 1865: Trans. Linn. Soc. 25, p.163, Table 13,
Figures 213, 214; de Man 1889: Mém. Soc. Zool., France 2,
p. 204, Table 7, Figure 10; Saveljev 1912: Tr. Soc. Nat. St.
Pétersbourg 43, livr.1, p.23. Steiner 1916: Zoo.lﬁ Jahrb. Syst.
39 p. 586. Mud from the harbor —Falmouth (Bastian); very common
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in Cornwall, Walcheren, rocks at Calvados (de Man); Lake
Mogil'noe on Kil'din Island (Savel'ev). White Sea strait on algae
(Steiner); Séte—canal de Bourdigues (Rouville). Sabang on
Sumatra, mud with diatoms (Steiner).

7) C. striatus Bastian 1865: Trans., Linn. Soc. 25, p.164, Table 13,
Figures 219,220: Mud from harbor at Falmouth.

8) C. quarnerensis Daday 1901; Természetrajzi Fizetek 24, p. 436,
Table 21, Figures 4—8. Fiume, patches of algae on the pier.

9) C. elongatus de Man 1907: Mém. Soc. Zool. France 20, p. 70,
Table 4, Figure 14; Veere, Yerseke on the coast of Holland,
Kola Gulf (Savel'ev).

10) C. intermedius de Man 1880; C. dubiosus de Man (nec Biitschli

1874) 1876: Tijd. Nederl, Dierk. Ver. 2, p.84, Table 10,
Figure 39; C.i. 1884: Nemat. Niederl Fauna, p.53, Table 6,
Figure 25. —Holland in damp earth, dunes, meadows, forests
(de Man); Denmark—on roots of weeds in small ponds
(Ditlevsen).
It is possible that Acanthopharynx oculatus Marion 1870
(see p.132) and Odontobius micans Eberth 1863 (Unters.
ib. Nematoden p, 28, Table 1, Figures 1 —5) from Nice also
belong to this group.

C. Species with long tails but without a flagellum.

11) C. dubiosus Biitschli 1874: Abh. Senck. Ges. 9, p. 48, Table 7,
Figure 31; G. Schneider 1906: Acta Soc. F.Fl, Fenn. 27, No. 7,
p. 23, Figure 11 (nec de Man 1876). Kiel Firth, some sajenes
(Bitschli); Tvirminne Bay —Gulf of Finland —mud (t/5 % saline-
Schneider).

12) C. proximus Bitschli 1874: Abh. Senck. Ges. 9, p.49, Table 7,
Figure 30, — Kiel Firth and coast—some sajenes.

13) C. exilis Cobb 1898: Proc. Linn. Soc., N.S.W. 23, p.400—sand
around the tide mark, Port Jackson, N.S. W.

D. Species with long tails provided with a flagellum.

14) C. trichurus Cobb 1898: Proc. Linn. Soc. N.S.W. 23, p.398—
sand around the tidemark, Port Jackson, N.S.W.

15) C. minor Cobb 1898: ibid., p.402 —in the bay, depth of 4 —6
sajenes, sand at the same place.

16) C. tenuicaudatus Saveljev 1912: Tr. Soc. Natur. St. Pétersbourg
43, livr. 1, p. 122 —Kola Gulf.

17) C. longicaudatus de Man 1878: Tijd. Nederl. Dierk. Vereen 3,
p.-111, Table 9, Figure 16 —Naples.

18) C. heterurus Cobb 1898: Proc. Linn. Soc. N.S.W. 23, p.400— in
sand around the tidemark at Port Jackson N. S. W., possibly a
synonym of the foregoing.

E. Species with a deep oral cavity and esophagus expanded at the end.

Only freshwater species are included in this group. Some of them have
bulbs. The structure of the oral cavity is so different from the typical

1

that either a new genus is required or these species should be incorporated
into genus Nannonchus Cobb (p.1889).

19) C. terricola de Man 1880; 1884:Nem. Nied. Fauna, p.54, Table 7,
Figure 84, Holland —earth of meadows and forests (de Man);
Germany: Erlangen(de Man); Jena in moss (Cobb); around
Bremen in earth on the coast of the lake, adults in 8, 3
(Brakenhoff), Switzerland in various lakes (de Man, Hofméanner).

20) C. ruricola de Man 1880; 1884: Nem. Nied. Fauna, p.35, Table 7,
Figure 27; "eigenartige Nematode'' Bitschli 1873: N. Acta 23,
p. 72; Micoletzky 1914: Zool Jahrb. Syst.36, p.483. Stefanski
1914: Ném. du Léman p.29. Holland —earth of meadows and
forests (de Man); Germany —Weimar River (de Man) Main River
(Biitschli); Switzerland —roots of moss onthe temporarily flooded
coast of Lac de Brét (Hofméanner); in moss around Geneva
(Steiner); Austria— Lake Lunzersee in water moss; Chernovisy
(Micoletzky).

9421) C. micoletzkii Stefanski 1915: Zool. Anz. 45, p.348; C.sp.
Micoletzky 1914: Zool. Jahrb. Syst. 36, p.485, Table 17,
Figure 27 Lunz.; Charna, tributary of Pilitsa (Stefanski).

22) C. steineri nom. nov. proC. ornatus Steiner 1916 (nec Bastian
1865): Zool. Anz. 47 p. 56, c¢—Figure 3a.

23) C. arcticus nom. nov. proC. micoletzkii Steiner 1916 (nec
Stefanski 1915) ibid. p. 58, c—Figure 4a. Both species from
Novaya Zemlya—moss at Matochkin Shar.

C. cotylophorus Steiner 1916: Zool. Jahrb. Syst. 39 p. 587, Table 27,
g —Figure 19a White Sea strait in algae —probably belongs to this genus,
may be similar to Halichoanolaimus. Ifthe lateral organs are
definitely absent it may even belong to another subfamily.

C. brevicollis Cobb1898isnot Cyatholaimus but belongs to
genus Chromadorina; see p. 162,

C. tenax (de Man 1876); M onhystera tenax:Tijd. Ned. Dierk. Ver.
2, p.99, Cyath. tenax 1884: Nem. Nied. F., p.56, Table 7, Figure28;
Jagerskiold 1909: Stusswasserfauna Deutschlands, Heft 16, p.33.
Freshwater species: Russia: Moscow, around pond in spruce forest
(de Man); Norway: Bygdd near Christianiya t(de Man); Germany:
Erlangen t (de Man); Switzerland: near Lucerne t (de Man); Léman 280m. p.
(Hofmanner); Austria: Laibach t (de Man); on Phragmites near
Saltzburg on Chara of Halstéttersee p. (Micoletzky); Hungary [now
Czechoslovakia] — lake in Tatra p. (Daday); Holland: meadow earth all year
round t only females (de Man); France — Montpellier (de Man).

C. geophila de Man 1884: Nem. Nied. F., p. 56. Earth with brackish
water: Walcheren, Holland. The last two species with circular lateral
organs are evidently not forms of Cyatholaimus but belong to a new
genus. Unfortunately not one of the numerous authors who have observed
them since de Man has undertaken the task of preparing a more detailed
description.

In many cases definition is possible only according to the males, in
which there is a very characteristic gubernaculum. All the other features
are usually inadequate. Group E is not included in the key.
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(26).
(3).
(2).

Tail without filiform end.
Tail 5 times longer than its width at anus . . . . . .
Not longer than 3!/, times

Tail not swollen at end.

Anterior end of body tapers from end of esophagus more than
twofold . ‘ . C. dubiosus Biitschli
Less than twofold

Only the female known; short cephalic bristles; large eyes;

tail short . C. ornatus Bastian
Males.

In gubernaculum unpaired part between spicules.
present on posterior of paired part.

This part longer than spicules
Its upper end has parallel sides

C. exilis Cobb

Indentations

Indentations directed laterally
... ....C. gracilis (Eberth)
Anterlor processes of gubernaculum d1v1de at side.
Indentations on paired part directed more posteriorly.
Ce C. demam nom. nov.
Th1s part is shorter than sp1cu1es or equal to them.
Middle part equal to length of spicules, posterior parts accrete .
C e . C. punctatus Bastian
l\flddle part shorter than splcules, postemor parts separated.
C e C. ocellatus Bastian
Antermr part of gubernaculum in form of two separate plates.
Spines on posterior parts of gubernaculum absent .
Ce e .C. intermedius de Man
Spines present”
Gubernaculum shorter than spicules.
Gubernaculum longer than spicules,
Some large spines in posterior parts of gubernaculum .
e . C. caecus Bast1an
Many small spines Ce e C. elongatus de Man
Tail swollen at end.
Swelling at extreme tip, very slight e e e e
R A T T IR C. proximus Biitschli
Swelling pronounced, on 1/3 of tail . . . . . C. quarnerensis Daday
Long tail with filiform end.
Only anterior '/; of tail conoid. Overall length of tail about A
of body length. Not dlstlngulshed by description, .
e e e e o C. longlcaudatus de Man
e . C. heterurus Cobb
Anterior 1/2 1/3 of tail conmd, its overall length less.
Cephalic bristles half head width, half of tail filiform.
Gubernaculum equal in length to spicules; 2.6 mm. . .. . .. .. .
e e e .C. trichurus Cobb
Gubernaculum 3/, of length of spicules; 1.3mm.. .. ... ......
. . . C. minor Cobb
Cephahc brlstles shorter, 2/3 of ta11 f111form .
C. tenu1caudatus Saveljev
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37. Cyatholaimus demani nom. nov.

(Table 5, Figure 37)

C. ocellatus de Man 1889: Mém. Soc. Zool. France 2, p.201, Tables
6, 7, Figure 9,
Golovin 1901: Observations on Nematodes, p. 101, Table 2,
Figure 4, nec C. ocellatus Bastian 1865.

3= 6.5 11.2 285 440 918
15 25 25 35

a=28; B=9; y=12.

2550

— 58 100 82 40 485 60.5 685 920

T4 26 26 20 7 2850
a=25; 8=10; y==121/,,

Dimensions End of Excretory Nerve End of

d oral cavity pore ring esophagus
Length 16 145 175 280
Width 38 - 65 68

?
Length 16 145 180 285
Width 42 68 68 5

The Black Sea specimens are somewhat larger than the northern
ones described by de Man.

The body tapers less than twofold to the end of the esophagus and to
the anus, the latter tapering being less pronounced in the male. Anterior to
the end of the esophagus the body tapers less than twofold. The cuticle
is distinctly annulated, conforming fully to de Man's description. Two
layers are distinguished in it, the outer rather thinner than the inner.

The outer layer is annulated, with the intervals between the annules only
slightly depressed. Near midbody the annules are 3u apart, anteriorly
slightly more. According to de Man's data, the annules in the northern
C. ocellatus are somewhat more than 5u at midbody. On the boundary
between the inner and outer layers an annular row of mounds corresponds
to each annule. There are four rows on the inner layer for each outer
annule. Finally, a marked annulation is observed on the inner boundary
of the cuticle —there being two inner annules for each outer (1*/,u apart).
A row of circular pores, probably sensory papillae, is observed along
the lateral lines. Fairly numerous bristles are disposed against the
longitudinal fields.

The structure of the head (Figure 37a) is so similar to that described
by de Man that I may be brief. ~ The cephalic bristles are 11y long, or!/,
of the head width. The large spiral (3!/, turns) lateral organs in the male
are 15u wide, or 1/3 of the corresponding diameter of the body, and in the
female slightly less, shifted rather more posteriad than in de Man's
drawing. I did not observe eyes on the preparations but a pigment may
have dissolved on processing. The esophagus hardly expands posteriorly.
The pyriform cervical gland is about 100y long and 25u wide and is located
not far behind the end of the esophagus.
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The ovaries at first lie in many rows, but then become a single row.
The deposition of vitellum occurs in 1 —2 anterior oogonia. The uterus is
wide, thick-walled, with an unbroken lumen. The vagina traverses 1/3 of
the body width internally. The €ggs are round with a thick shell, very
small compared with the body diameter —45u. In coquina of Georgievskii
Monastery I succeeded in finding many females whose eggs had developed
within the uterus; tiny worms could be seen curled up within the eggshell.

There are two testes. The spicules (55u) are small and shorter than
the gubernaculum (75u) (sp. ~—Figures 37b, c). The latter consists of g
long anterior unpaired part (a—TFigure 37b) and two posterior paired parts
beset with four spines turned outwards and posteriorly. One of these
projects from the lower surface and the remaining three from the posterior
surface of these lobes (b —Figure 37h).

The tail is conoid, terminating in a long tube (about 15u), through which
the caudal glands discharge.

The proportions of the posterior end are: length of tail of male 2.6, of
female 3.2; width opposite tube /3; spicules 0.7; gubernaculum 0.95.

This species is fairly common around Sevastopol. It was found in
Cystoseira from the road (not deep) 5.12, few; deep Cystoseira,
immature and mature males and females 6§ —7.12; mussels from under
the station 6.12, adult males and females, numerous. Nassarius from
mud of Artilleriiskaya Bay 1.12, male and female young; Ulva from
New Holland 7.12, few adult; Zostera 5.12, male, female, » adults;
Potamogeton of Streletskaya Bay 3.19, adult male and female, fairly
numerous; oxeas sand from Peschanaya Bay 7.12, female; algae in sand at
the same place 6.12, few: oysterbeds 6.12, adult males, few females;
coquina of Georgievskii Monastery 7.12, 13, few; phyllophores 6.12, few.
Found by Golovin for the first time for the Black Sea —few on mussels
in Sevastopol and Balaklava,

Geographical distribution: North Sea: Falmouth on Cladophora
(Bastian); Cornwall, Walcheren —(de Man).

This species fits de Man's description quite accurately, although some
differences are observed: the structure of the cuticle is otherwise and
the lateral organs are shifted posteriad. However, I took the exact
similarity in the structure of the gubernaculum as a sign of the identity
of the two species. C. ocellatus , described by Bastian, has a
gubernaculum that is shorter than the spicules and therefore does not
correspond with the species described by de Man under this name.

C. gracilis Eberth 1863 and C. spirophorus de Man 1878 are
apparently synonyms. They differ from C. dem ani by the dissimilarity
of the upper ends of the medial parts of the gubernaculum.

I found two other forms of C yatholaimus, whichI do not describe
because of insufficient material.

1) A small species with a tooth projecting more anteriorly than in
C. caecus in de Man's drawing (Mém. Soc. Zool. 2, Table 7, Figure 10).
One adult female in mussel mud.

2) A long-tailed species —some badly preserved specimens. Oxeas
sand of Peschanaya Bay 5 —86.12,
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Genus HALICHOANOLAIMUS de Man 1886
de Man 1888: Mém. Soc. Zool. France 1, p. 36.

Type species: H. robustus (Bastian 1865) de Man 1888

The body is stout with a broad head. Annular rows of punctations are'
present on the inner layer of the cuticle that produce an impressed annulation.
The bristles are short. .

The head is sharply truncated. The entrance to the oral aperture is
closed by six lamellar lips, on each of which a labial papilla is set. The
cephalic bristles or papillae lie in a plain circlet. The lateral orggn is
spiral, usually large. Inside the head there is (? alway.s). a ce-phahc
capsule under the surface. The oral capsule is wide, divided into tw‘o
chambers, both of which are triangular on cross section. The anterior
chamber has four thickenings of cuticle on each wall. It is separated from
the posterior by a special ridge of chitinized teeth on the wall of eagh
sector of the oral cavity. Lateral denticles are arranged symmetrically
on each sector; an anterior asymmetrical denticle is longer than the. ot.hersﬂ
The posterior chamber of the oral capsule is stiffened by thrge specialized
plates of different form in different species. The es.ophagus‘ls very
muscular, hardly expanding posteriorly. The intestine consists of very
large cells. .

The ovaries are short, the eggs small The spicules are short, and
arched; the gubernaculum is small; preanal papillae are sometir.ngs
present. The tail is slender at the end, sometimes with a long filiform
appendage. . .

The species of this genus are carnivorous and the spines in the oral
cavity serve for the trapping of prey.

The genus was established by de Man for Spilophora r opu sta
Bastian. The genus is well differentiated; of the other genera its nearest
relative is the freshwater Choanolaimus, as de Man pointed.out.
Cyatholaimus is also closely related to it: Halichoanolaimus
is its "exaggeration,' in Cobb's expression.

The following species are now known:

1) H. minor Saveljev1912: Tr. Soc. Natur. St. Pétersbourg 43, livr.1,
p. 121.—Kola Gulf, Ekaterininskaya Harbor, some meters.
H. filicauda n.sp., see p.145,
H. dolichurus Saveljev 1812: loc. cit., p.121 —together with
H. minor,. ‘

4) H. robustus (Bastian 1865) Spilophora r.: Trans. Linn. Soc. 25,
P. 166, Table 13, Figures 226, 227; Butschli 1874: Abh. Senclf.
Ges. 9, p.46, Table 7, b—Figure 29a; H. r. de Man 1888: Mém.
Soc. Zool, France 1, p.38, Table 4, Figure 17. Mud from the
harbor —Falmouth (Bastian); Kiel Firth, some sajenes (Biitschli);
Walcheren (de Man), Kola Gulf (Savel'ev).

5) H. australis Cobb 1898: Proc. Linn. Soc. N.S.W.23, p.404, Sand
at the tidemark, Port Jackson, N.S.W.

6) H. clavicauda n,sp., see next page.

2)
3)



2

201

00 7) H. rapax Savel'ev1912: loc.cit., p.122. — Kola Gulf, Lake Mogil'noe,

Pala Inlet; sand. This species should possibly be isolated in a
special genus.

Apart from these, Spilophora punctata Linstow 1900
(Fauna Arctica 1, p. 127, Table 7, Figure 38) from Spitsbergen
either belongs to this genus or should constitute a new similar
genus. The same concerning Cyatholaimus cotylophorus
Steiner 1916: see p.139.

1 (6). Tail with long filiform termination.

2 (5). Filiform part accounts for 4/, —5/, of length of tail.

3 (4). Lateral organ half head width with 5 turns 1,500 . . ... .. ..
e e e e e e e e e e e e o w .. ... H, minor Saveljev

4 (3). Lateral organ halfhead width, 3!/, turns; 3,100 e
e e e e e e e e e e e e e e e e e H. filicauda n. sp.

5 (2). Filiform part of tail accounts for 8/, of tail length. Lateral
organ !/, of head, 4 turns, 3,500 . ... .. H. dolichurus Saveljev

6 (1). Tail without terminal filiform part.

7 (10). Tail not pointed at end.

8 (9). Two chambers of oral cavity of uniform width . . . . .. ... . ...
P H. robustus (Bastian)

9 (8). Posterior chamber twice narrower ... .. ... H. australis Cobb

10 (7). Tail thickened at end.

11 (12). Lateral organs with 4!/, turns. . ... .. ... H. clavicauda n. sp.

12 (11). Lateral organs with two wide turns . .. ... .. H. rapax Saveljev

38. Halichoanolaimus clavicauda n. sp.
(Tables 5, 6, Figure 38)

1.7 43 107 ? 943
16+ 29 29 34 27

0=30; p=91s; v=17.

1860

young )

1.5 41 100 445 495 52 605 67 96.2

2480
14% 21 22 2.8 1.3
a=36; f=10; v=25.

Dimensions  Cephalic 1st chamber 2nd chamber Nerve Excretory Fnd of

Jd bristles of oral cavity  of oral cavity ring pore esophagus
Length - 15 32 87 ? 192
Width 30 40 46 51 - 85

?
Length - 19 36 103 117 248
Width 27 40 49 52 - 54

The body tapers twofold anteriorly from the end of the esophagus,
twofold from midbody to the anus in the female, only by !/, in the male.
The cuticle, as in Cyatholaimus, consists of two layers; their common
thickness is about 4u. The outer layer is apparently smooth, while the

*  Width at margins of head.
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inner bears punctations on its two surfaces. The punctations are constructed in
transverse annules. The distance between the annules is about 1.5—2,
depending on the part of the body. The few bristles on the body are mainly
subventral and short.

The head is sharply truncated, with six lips of structure as in
H. filicauda (see p.203). They are beset with six labial papillae,
behind which is a circlet of ten cephalic bristles. The longer bristles —
the four subventrals —are 4u long and the remaining six are €ach 2y
long. The lateral organ in the female is large (13u), occupying about 1/,
of the corresponding width of the body (in males it is somewhat more than
1/;—17p). 1t is spiral with 4!/, turns. Posterior to the lateral organ,
above and below, two short bristles are set (s. ceph. acc. —Figure 38a).

The cephalic capsule is as in H. filicauda. The oral capsule is a
complex structure. Its first chamber is triangular; anteriorly, it is
encircled by the ring of the cephalic capsule and posteriorly, a denticular
ridge from each of the esophageal sectors is present. Six of the seven
teeth that compose the comb are arranged symmetrically more posteriorly
(a—Figure 38a), while the seventh lies in the middle and projects more
anteriorly (b —Figure 38a). The posterior chamber of the oral capsule is
stiffened by three plates. Viewed laterally each plate is seen to be thicker
anteriorly (d —Figure 38a), and thinner along the posterior edge, where
the tube of the esophagus is attached to it. From above (¢ —Figure 38a)
it is seen that these plates are not continuous, do not meet anteriorly,
and bear four processes. The lateral processes are part of the anterior
chamber of the oral capsule, while the two median ones do not reach it.
The overall length of the capsule in the adult female is 32u, of which
the anterior chamber accounts for 15y

The esophagus is very thick, taking up more than half the body width
and posteriorly hardly expands, or not at all, measuring 35—40u. The
cervical pore is located slightly posterior to the nerve ring. The intestine
consists ol large cells. The ovaries are very short, paired, and
reflexed, Almost ripe eggs measure 54X 43 .

The spicules (Figure 38¢) are 70y long, greatly curved, with an
irregular manubrium at the base. Specialized structures are seen at the
end. The gubernaculum (24y) is adjacent to the spicules dorsally and
also extends between them to the ventral side. I found no median preanal
papillae.

The tail is elongated, conoid, slightly swollen at the end. The caudal
glands are accommodated within the tail; at the end there is a long tube,
about 15u. The proportions are: length of tail inmale 2.3, in female 2.7;
width at end 0.22 in male, 0.28 in female; spicules 1.5; gubernaculum 0.8.

The species was found in deep sand in Peschanaya Bay; male and
female 6 and 7.12,

39. Halichoanolaimus filicauda n. sp.
(Table 6, Figure 39)
31'3 54 100 81* 89** 471 80.0
12 28 26 2.6 1.7
a=38; §=10; y=09.

3100

* Anterior end of anterior testis.
** Between them
t Posterior end of posterior testis.



16 53 120 835 37.0 455 58.0 615 88.5

15 26 3.0 4.0 1.6 3100
a==25; p=8; y="1.

Dimensions  Cephalic Ist chambes 2nd chamber Excretory Nerve End of

? bristles of oral cavity  of oral cavity pore ring esophagus
Length - 24 46 143 155 380
Width 43 54 60 - 76 89

(o2
Length - 22 45 143 1617 308
Width 38 46 51 - 70 81

The body is very stout, widening greatly in female at midbody, tapering

203 to the anus more than twofold, to the end of the esophagus by 1/4, and hence

204

to the anterior end twofold. The cuticle has an overall thickness of about
31/,u; it has two layers, the outer accounting for 1/, of the thickness.
Punctations arranged in transverse rows lie externally in the middle,
giving the impression of a major annulation (see Figure 39a). The rows
are 2'/,u apart. On the inner surface weakly developed true annules are
observed with intervals of 2y between them. All the bristles on the body
are short and converted into papillae.

The head is sharply truncated, so that anteriorly it has a fairly wide
flat surface. Anteriorly, the entrance to the oral aperture is closed by
six strongly developed lips, each consisting of thin chitinized plates
(a—Figure 39¢c) that are split in the middle, leaving a space for plasmatic
material (b —Figure 39c). A small labial papilla is set in the middle of
this area (p. lab. —Figure 39¢c). The nerves of this papilla are contained
in a chitinized tube which bends downwards and runs through the cephalic
capsule (n. p. lab. —Figure 39¢c). Ten very short cephalic bristles are
disposed normally (s. ceph. —Figures 39a, ¢). The lateral organ lies
directly at the level of the boundary between the two chambers of the oral
cavity, i.e., shifted more anteriorly than in the preceding species. It is
large, spiral, with 3!/, turns, of equal size in male and female (14 —15u),
or !/, of the head width (see Figures 39a, b). On the right of Figure 39b
it is clearly seen that its internal turns are the smallest, while the external
ones are deeper. Its outline has the form of an unbroken line.

The cephalic capsule is a chitinized ring that encircles the anterior part
of the oral capsule. Laterally, itappears narrow, as it is widest in the
plane perpendicular to the longitudinal axis of the body (c. ceph. —Figures
39b, ¢). Its structure is distinct only when viewed from the front
(Figure 39¢c). From here it is seen that it bears 16 processes directed
laterally: three pairs of processes are set on the lateral surface, two
processes are located medially and two pairs of short processes are
submedian. Internally, six of the processes stiffen the angles between
the lips (c —Figure 39e). Strong musculature is attached to them
posteriorly. This serves to move the lips and the anterior part of the
oral cavity.
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The oral cavity is also a very complex structure. It consists of two
chambers (Figures 39a,b). In the anterior chamber each of the three walls
bears four longitudinal supporting columns which are seen slightly obliquely
in profile on Figure 39a (a), in section on Figure 39d (a), and from above
on Figure 39b (a). Anteriorly, these columnar bulges diverge and additional
narrow bulges arise between the central ones (b —Figure 39b). The
posterior chamber is separated from this anterior part by a constriction.
On each of the three surfaces of the posterior part there is a ridge
consisting of 11 denticles (¢ —Figure 39b). Five denticles are arranged
symmetrically (b —Figure 39d) on each side of the asymmetrical central
denticle (¢ —Figure 39d), which is more pointed and stands rather more
anteriorly than the others. The posterior chamber is widest posteriorly
and wider than in the other species (Figure 39b). Its walls are enclosed
by muscles and stiffened by special chitinized plates, which are a direct
continuation of the walls of the anterior chamber of the oral capsule
(d—TFigure 39b). The walls have the general form of a half oval with the
truncated end turned outwards. Their lateral parts and one chord in the
middle are chitinized. The bottom of the chamber is also stiffened by
special chitinized plates (¢ —Figure 39b). Its overall length is 45u, of
which the anterior chamber takes up 25u. The width of the anterior
chamber is 25u, of the posterior about 33u.

There are no eyes. The esophagus is cylindrical, very muscular,
occupying anteriorly half the body width, while posteriorly it expands to
three~quarters of it. Opposite the posterior part of the oral cavity it
expands slightly. The small cervical gland is located quite far behind the
end of the esophagus; the excretory pore is exactly at the level of the
nerve ring, The intestine consists of very large cells in 3 —4 rows
(Figure 39e). The hindgut is very short.

The ovaries are short and reflexed. The uterus is wide, with an
unbroken lumen and thick walls. The eggs lie in it freely, as in
Cyatholaimus; they have athick shell, and are round or slightly elongate,
85u (or correspondingly narrower and longer). The vagina has thick walls
and traverses !/, of the body width internally.

In the male the testes are paired, with large cells. Tne posterior
recurves posteriorly. The ejaculatory duct is quite long. The spicules
(Figure 39h) are 95u long, and greatly curved. A specialized plate
(a— Figure 39h) projects internally at the basal end; chitinized strips
are observed on the surface of the terminal portion, while on the under
surface there are mounds (b —Figure 39h), The gubernaculum is not well
developed (54u); it is adjacent to the terminal parts of the spicules dorsally
and laterally (gub. —Figure 39h), Anterior to the anus 