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The examination of this small collection of Acanthocephala has
led us to attempt a tentative classification of the numerous genera
hitherto described. The classification is based largely on the
published descriptions of various authors which, unfortunately,
are sometimes incomplete in details, a knowledge of which would
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have been of great assistance, since the simplified morphology of the
Acanthocephala offers at best but few characters on which to base
a classification, and even these are liable to variation. Our work
has therefore been one of great difficulty, and the result leaves much
to be desired. To classify the group satisfactorily it will be necessary
to obtain a much larger collection of species than we have had at
our disposal, and a more extensive knowledge of the life history
of the various worms.

Amongst the somewhat unsatisfactory characters upon which it
has been necessary to base classification, mention should be made of
the following :(—

(1) Lemmisci. Even in mature worms, the length of the lemnisci
appears (at least in certain genera) to vary within rather wide limits ;
the length also wvaries, of course, with age; and, moreover, the
length relative to the total length of the body varies somewhat with
the state of contraction or relaxation of the worm. From a systematic
point of view, therefore, account must be taken of the age of the
specimen and of the degree to which it is contracted.

(2) Testes. Inyoung worms the shape, size, and relative position
of the testes may be quite different from what they are in the adult.
Reference has been made to this fact in the description of
M. mowiliformis. The degree of contraction of the body may also
alter to some extent the position of the testes in the body and their
relationship to each other, and this should be taken into account in
those cases in which the position of the testes is of systematic
importance.

(3) Prostatic glands. No reliance can be placed on the appearance
of the prostatic glands of young worms. In mature worms it is
frequently extremely difficult to determine the number of prostatic
glands, but as some authors attach great importance to it, we have
been unable to avoid employing it as a diagnostic character (see
EcHINORHYNCHIDAE).  Moreover, our experience has convinced us
that the shape and arrangement of the prostatic glands are by no
means constant, and as diagnostic characters must not be pressed
too far, only differences of considerable degree being significant.

(4) Eggs. Eggs taken from the body cavity may or may not be
fully developed and therefore it is clearly unwise to describe the eggs
from specimens obtained in this manner. We have frequently
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observed notable differences to exist between the more and the less
mature eggs in a single worm. As the characters of the eggs are
occasionally of importance, however, and as usually the only eggs
available for examination are those taken from the body of the worm,
it is important to select for description none excepting those which
appear to be mature, namely, those in which the three concentric
membranes are clearly defined, and the ring of hooks on the embryo
developed. As an aid to the recognition of mature eggs we may say
that, so far as our experience goes, the embryos in them are of
a brownish colour.

With reference to the retractibility of the proboscis, a distinction
must be drawn between a retraction of the entire proboscis or
‘ proboscis-like structure ’ within the anterior part of the body,
and a retraction (invagination) of the proboscis within its sheath.
In this paper a reference to the proboscis as being retractile means
that it is capable of being invaginated into its sheath.

As we employ certain terms in a sense in which they are not used
uniformly by other authors the following definitions must be given :—

(1) Proboscis. The proboscis, as usually understood, signifies
the process at the anterior extremity of the body which is used as an
organ of fixation, and which (excepting in A pororhynchus hemignathi)
is armed with hooks. We consider that this structure is not always
morphologically identical, and therefore we propose to limit the term
‘ proboscis ’ to that part of the process at the anterior extremity of the
body which lies anterior to the insertion of the proboscis-sheath,
and to use the term ‘ proboscis-like structure ’ when referring to the
proboscis as understood colloquially. We cannot agree with
Liihe and Van Cleave (1916) in considering this unreasonable because
it involves the admission that in the genus Gigantorhynchus there is
little or no true proboscis. On the contrary, we regard it as charac-
teristic of the genus Gigantorhynchus that the proboscis is reduced,
and maintain that the morphology of the ‘ proboscis-like structure ’
of G. echinodiscus, and the forms of the hooks with which that
structure is armed, afford strong support to the view that in this
species the true proboscis is represented by only the one or two
circles of large hooks at the anterior extremity.

(2) Body. We define the anterior limit of the body as being
situated at the level of the insertion of the lemnisci. This s, of course,
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a purely arbitrary definition which, however, we consider necessary
for systematic purposes.

(3) Neck. Considerable importance is attached to the presence
or absence of a neck in the Acanthocephala, and to the presence or
absence of hooks on this neck, but there does not appear to us to be
any general agreement as to what constitutes a neck, some authors
using the term to indicate a zone, often devoid of hooks, at the base
of the °proboscis-like structure,” and others using it in a more
restricted sense. We therefore propose to define the neck as being
that part of the worm which lies between the base of the proboscis
and the anterior extremity of the body, that is, between the level of
the insertion of the proboscis-sheath and the level of the insertion
of the lemnisci. Thus in the genus Echinorhynchus the proboscis,
using the term in its colloquial sense, is entirely or almost entirely
the true proboscis, in the genus Giganforyynchus it is largely neck,
whilst in the genus Centrorhynchus it is approximately half true
proboscis and half neck.

Classification.—Westrumb, in 1821, briefly reviewed the earliest
observations made on the Acanthocephala. The order Acanthocephala
was established by Rudolphi, in 1809, the following being the
characteristics assigned to it by him in 1819 :-— Corpus teretiusculum,
utriculare, elasticum. Proboscis seriatum wuncinata retractilis.
Individua alia mascula, alia feminea.” Rudolphi recognised one
genus only, namely, Echinorhynchus, with the characters of the
order.  Diesing, in 1851, accepted Rudolphi’s classification,
recognising only the single genus Echinorhynchus, but considered
the order Acanthocephala to be a tribe which he included in the
sub-order Aprocta.

Cobbold, in 1879, erected the family ECHINORHYNCHIDAE to
accommodate the single genus Echinorhynchus, but did not define
its characters; and Leuckart, in 1886, used the family name
ACANTHOCEPHALIDAE without stating either the characters of the
family or the genera he proposed should be included in it, but
apparently for the reception of the single genus Echinorhynchus.

The first important attempt to split up the Acanthocephala was
made by Hamann, who, in 1892 and 1895, divided them into three
families as follows :—

(r) EcHINORHYNCHIDAE. Body elongated, smooth. Proboscis-
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sheath with double walls ; the proboscis-sheath receives the proboscis.
Nerve ganglion in the proboscis-sheath, generally in its depth,
centrally placed. Hooks chitinised only at their tips, and with
a root-like process below.

Genus Echinorhynchus ; with the characters of the family.

(2) GIGANTORHYNCHIDAE. Large species with a segmented,
flat, taenia-like body when alive. Hooks like those of Taenia,
being entirely covered with chitin, and with two root-like processes.
Proboscis-sheath muscular, inserted into the proboscis, and into which
the proboscis cannot be retracted. Nerve ganglion situated behind
the middle of the proboscis-sheath, lying laterally and eccentrically.
The body cavity lined by a structureless membrane and traversed by
oblique membranes. Lemnisci long coiled tubes with a central
canal.

Genus Gigantorhynchus ; with the characters of the family.

(3) NEORHYNCHIDAE. Species which become sexually mature
in the larval state. Proboscis-sheath a tube with a simple wall,
In the skin, and in the lemnisci, are a few giant nuclei. Circular
muscles very simply developed ; and the longitudinal muscles only
present here and there.

Genus Neorhynchus ; with the characters of the family.

Since the publication of Hamann’s classical work numerous
authors have contributed to our knowledge of this interesting
group of parasitic worms, amongst whom especial mention should
be made of Liihe, Porta, Van Cleave, and Travassos.

The tentative classification which we propose is as follows. The
species which we have had at our disposal are indicated in the
body of the paper.

Phylum NEMATHELMINTHES.

Order ACANTHOCEPHALA.

Sub-order (1) Neoechinorhynchidea, nom. nov.

Family (1) NEOECHINORHYNCHIDAE Van Cleave, 1919.
Genera Neoechinorhynchus Stiles and Hassall, 1905.

Tanaorhamphus Ward, 1918.

Octospinifer Van Cleave, 1919.
Gracilisentis Van Cleave, 1919.
Pandosentis Van Cleave, 1920.
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Family (2) QUADRIGYRIDAE Van Cleave, 1920.
Genus Quadrigyrus Van Cleave, 1920.
Family (3) APORORHYNCHIDAE Shipley, 1900.
Genus Apororhynchus Shipley, 1900.
Sub-order (2) Gigantorhynchidea, nom. nov.

Family (1) GIGANTORHYNCHIDAE Hamann, 1892,
Genus Gigantorhynchus Hamann, 1892.
Family (2) OLIGACANTHORHYNCHIDAE, Nom. Nov.
Genera Macracanthorhynchus Travassos, 1917.

Oligacanthorhynchus Travassos, 1915,
Prosthenorchis Travassos, 1915,
Sub-order (3) Echinorhynchidea, nom. nov.
Family (1) RHADINORHYNCHIDAE Travassos, 1923.
Genera Rhadinorhynchus Liihe, 1911,
Leptorhynchordes Kostylev, 1924.
Arhythmorhynchus Liihe, 1911.
Serrasentis Van Cleave, 1923.
Telosentis Van Cleave, 1923.
Family (2) CENTRORHYNCHIDAE Van Cleave, 1916.
Genera Centrorlynchus Lihe, 19I1.
Mediorhynchus Van Cleave, 1916.
Ewmpodius Travassos, 1916.
Family (3) CORYNOSOMIDAE, nom. nov.
Genera Corynosoma Liihe, 1904,
Bolbosoma Porta, 1908.
Polymorphus Liihe, 1911.
Filicollis Lithe, 1911,
Tegorhynchus Van Cleave, 1920.

Family (4) MoONILIFORMIDAE Van Cleave, 1924.
Genus Momniliformis Travassos, 1915.
Family (5) EcHiNORHYNCHIDAE Cobbold, 1879.
Genera Prosthorlynchus Kostylev, 1916,

Oligoterorhynchus Monticelli, 1914.
Pomphorhynchus Monticelli, 19o5.
Acanthocephalus Koelreuter, 1771.
Echinorhynchus Zoega, 1776.
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PHYLUM NEMATHELMINTHES.

Order ACANTHOCEPHALA.

Nemathelminthes without a gut, and with a proboscis-like
structure which is usually armed with hooks.

With three sub-orders.

Key To THE SUB-ORDERs OF THE ORDER ACANTHOCEPHALA.

. Prostatic glands a single syncytial mass...........coeuvennnnn. Nevechinorbynchidea (1)
Prostatic glands not a single syncytial mass................2
2. Proboscis reduced, not capable of being withdrawn
into the proboscis-sheath.........cccoeeiiiiiiinii. Gigantorbynchidea (2)
Proboscis well developed and capable of being with-
drawn into the proboscis-sheath.............coeuvvecnnnnnn. Echinorbynchidea (3)

Sub-order I. NEOECHINORHYNCHIDEA, nom. nov.

Proboscis wusually short and sub-spherical. Proboscis-sheath
(when present) a tube with a simple wall. Prostatic gland a single
syncytial mass. Nuclei of sub-cuticle and lemnisci few and very
large.

The order is divided into three families.

Key 1o THE FaMmiries oF THE OrRDER NEOECHINORHYNCHIDEA.

1. With a proboscis armed with hooks...........ooeeviuienee. 2
Without such a proboscis.........cccceuveerieeiivnnnniciennnns. Apororbynchidae (3)
2. Body bearing spines on the anterior region................ Quadrigyridae (2)
Body devoid of spines.........occviuiiiiiiiniiiiiiiniiniienne, Neoechinorbynchidae (1)

Family (1) NEOECHINORHYNCHIDAE Van Cleave, 1919

Neoechinorhynchidea of small to medium size. Wall of proboscis-
sheath a single layer of muscle. Central nervous system near base
of proboscis-sheath. Body devoid of spines; spines or hooks on
proboscis only. Nuclei of sub-cuticle and lemnisci extremely large,
normally of fixed number and definite arrangement, the sub-cuticle
with five in the mid-dorsal line of the body and one in the mid-ventral
line near the anterior end, and the lemnisci with two in one lemniscus
and a single one in the other. Testes elliptical, usually contiguous.
Prostatic gland a single syncytial mass containing relatively few



148

giant nuclei. Eggs where known with three membranes, and
without polar capsules. Parasitic* in fish and reptiles (turtles).
The family contains five genera.

Key To THE GENERA OF THE FAMILY NEOECHINORHYNCHIDAE.

1. Proboscis armed with 3 circles of hooks......c....vceeennne 2
Proboscis armed with more than 3 circles of hooks....... 3

2. Proboscis armed with 3 circles of 6 hooks each........... Neoechinorbynchus (1)
Proboscis armed with 3 circles of 8 hooks each....... Octospinifer (3)
Proboscis armed with 3 circles of 12 hooks each........... Gracilisentis (4)

3. Proboscis several times longer than wide, armed with
about 16 to 20 longitudinal rows each composed of
about 10 hooks.......ccoveivviiiinveinnneiiiiniiininnnennne. Tanaorbamphus (2)

Proboscis short, cylindrical, armed with about 22
longitudinal rows each composed of about 4 hooks... Pandosentis (5)

With regard to the last two genera, Van Cleave (1923) states in his
key to the genera of Acanthocephala that in the genus Tanaorhamphus
the proboscis bears twenty or more circles of hooks,” and in
Pandosentis ‘ eight circles of hooks.” We are unable to harmonise
these statements with his earlier generic definitions which we give
below.

Genus (1) Neoechinorhynchus Stiles and Hassall, 1905.

SyNoNywms i—FEchinorbynchus Zoega, in Miiller, 1776, in part.
Neorbynchus Hamann, 1892, preoccupied.
Eorbynchus Van Cleave, 1914.

Diagnosis.—Neoechinorhynchidae with short, globose proboscis
armed with three circles of six hooks each. Terminal hooks
conspicuously larger and heavier than those of remaining rows,
and the only ones which bear conspicuous reflexed root-like
processes. Each root a broad, flattened disc pyriform in surface view,
usually approximately parallel to surface of proboscis wall. The
thorn or hook proper attached at the apical or anterior end of the root,
and appreciably longer than the root. Parasitic in fish and turtles.

Type species : N. rutili (Miiller, 1780).

A single species belonging to this genus was found in the collection.
This appeared to be a new species and is briefly described below.

* Unless otherwise stated the hosts given in this paper are those in whose alimentary canal the
adult worms are found.















































































































