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Contributions to the Helminth-Fauna of
South Africa.

Mammalian Cestodes.

By JEAN G. BAER.

I. INTRODUCTION.

Waknreas the South American and Australian helminth-fauna is com-
paratively well known, that of South Africa has been sadly neglected
until vecent years. The probable reason of this is that scientific
explorers do not generally trouble to collect intestinal parasites
either hecause of the extra trouble incurred, or else underestimating
the importance of this factor for faunistic studies.

It was with this fact in mind that Sir Arnold Theiler, K.C. M.,
Dirvector of the Veterinary Research ILaboratory, Onderstepoort,
Pretoriu, had collected all the iutestinal parasites from the animals
shot for museum purposes in the districts outlying Pretoria.

This valuable collection, which was presented to Prof. O.
Fuohrmann a few years ago, consists chiefly of nematodes and of avian
cestodes, the mammalian cestodes studied in this paper representing
about one-quarter of the whole collection.

As was to be expected, of the twenty-iwo species exaniined, nine
are new 1o science, including two new genera and one new fumily.
Of the nineteen losts, fifteen have to our konowledge never heen
recorded before as harbouring cestode purasites.

. Whilst working through this collection, we have incurred a
heavy debht towards our devoted teacher, Prof. Dr. O. Fuhrmann,
whose vast experience and knowledge of the subject, coupled with
his untaiiing aid and envouragemeni, have been us invaluable to us
as his personal library and collections, placed entirely at our disposal.
We express our most heartfelt thanks to Prof. O. Fohrmanun. aund
hope that all the tine and trouble spent in initiating us into the
fascinating mysteries of helminthology may not have been spent in
vain.

We also express our sincerest thanks to the following:—

To Prof. R. T. Leiper, F.R.S., Professor of Helminthology in
the University of Londou, for having placed at our disposal
slides and material of cestodes from the hyrax.

T'o Dr. A. Collin, of the Zoological Museum, Berlin, for sending
us the types, and also type material, of several South African
species.

To Dr. H. A. Baylis, Curator of Worms of the British Museum
(Natural History), for facilities to examine types, and also
for the loan of type material.

To Dr. T. Southwell, of the Liverpool School of Tropical
Medicine, for material from the pouched rat.
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Te Dr. G. M. Vevers, Superintendent of the Gardens of the
Zoological Society, London, for obtaining facilities to
examine slides, and for information regarding hosts.

To Dr. F. E. Beddard, F.R.S., for placing his collection of
slides at our disposal.

To Prof. If. J. Meggitt, University College, Rangoou, India,
for placing his types of [Inermucapsifer zanizibarensis
Meggitt, 1921, at our disposal.

To Dr. Ch. Joyeux, Laboratoire de Parasitologie, Paris, for
kindly sending us a translation of a Russian paper.

To Dr. Gertrud Theiler, for undertaking the correction of the
proofs of this pa,per

Aud finally to our friend M. Th. Delachaux, Assistant in the
Zoological Department of the University of Neuchétel, for
his help in executing certain of the drawings lllustlatlnu
this paper.

Thanks to the disinierested collaboration of the above, we have
heen able to clear up certain points of systematic interest. This
represents, however, an infinitesimal portion of the work left to be
done with regard to mammalian cestodes. Certain genera are in
much need of revision: the genus Taenia s. str. is an example. To
our mind, only good results are to be obtained from the study of
the original specles, and any species insufliciently described of which
no types or cotypes exist should be suppressed. This seems to be the
only way of stinightening out the synonomy of certam groups, in
which much confusion has been caused of late by ‘‘occasional
helminthologists,” whaose only aim seems to be to place their name
behind a species. The results of our studies have shown us that
authors do not generally take iuto consideration the individual
variation of a species, variation which, as we will show, may be very
great in certain cuses, The role of the host should also be considered,
and  would prevent authors committing such absurdities as the
recording to species of Anoplocephala, Davainea, and Hymenolepis

from marine fishes!
JEAN G. BAER.
Neuchatel, May, 1924.

SPECIES ARRANGED ACCORDING TO THEIR SYSTEMATIC
ORDER.
PSEUDOPHYLLIDEA.

A. Liheellidae, n.fam.
I. Liiheella, u.g.
1. L. pretoriensis, n.sp.
B. Diphyllobothriidae Liihe, 1899, e.p.
Diphyllobothriinue liihe, 1899, e.p.
11. Diphyllobothrium Cobbold, 1858.
2. D. theileri, n.sp.
CYCLOPHYLLIDEA.
C. dnoploceplalidae E. Blanchard, 1848.
(a) Anoploceplalinae Fuhrmann 1907.
IIT. Anoplocephala R. Blan(hard 1848, e.p.
4. magna (Abilgaard, 1789)
4. A. rhodesiensis (Yorke and Southwell, 1921).
5. A. spatula (v. Linstow, 1901).
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IV. Paranoplocephala Liihe, 1910.
6. P. acanthocirrosa, n.sp.
V. Fuhrmannella, n.g.
7. F. transvaalensis, u.sp.
V1. Moniezia R. Blanchard, 1891.
8. M. trigonoplora Stiles and Hassall, 1892.
(b) Linstowinae Fuhrmanu, 1907,
VII. Oochoristica lithe, 1898.
9. 0. ichneumontis, n.sp.
VIIT. Inermicapsifer Juntcki, 1810,

10. /. aberratus, n.sp.

11. /. arvicanthidis (Kofend, 1917).
12. /. hyracis (Rudolpbi, 1810).

13. /. interpositus Janicki, 1910,
14. /. norhalli Baer, 1924.

15. I. pagenstecheri (Setti, 1897).

(¢) Avitellininae Gongh, 1911.
IX. Awitellina Gough, 1911,
16. A. centripunctata (Rivolta, 1874).
D. Dilepinidae Fnhrmann, 1907.
Dipylidiinae Stiles, 1896.
X. Dipylidium Leuckart, 1863.
17. D. caninum (Linneus, 1758).
18. D. fubrmanni, n.sp.

E. Hymenolepinidae Fuhrmann, 1907.

XI. Hymenolepis Weinland, 1858.
19. H. macroscelidarum, n.sp.

20. H. sp.
F. Taeniidae Perrier, 1897, e.p.
XII. Taenia Linnens, 17568.

21. T. hyaenae, n.sp.
22. T. parva, n.sp.

SPECIES ARRANGED ACCORDING 10 THEIR HOSTN.

INSECTIVORA.
Macroscelidae.
* Macroscelides brachyrhynchus A. Smith.
Hymenalepis macroscelidarum, n.sp.

CARNIVORA.
Canidae.
* Otacyon megalotis Desni.
Liheella pretoriensis, n.g., n.sp.,
Dipylidium caninum Linn,
Hyuenidae.
* Proteles cristatus Sparrm.
Dipylidium cantum (Linneus).
* Hyaena brunea Thunb.
Tacnia hyaenae, n.sp.



Viverridae.
* Genetta ludia.
Taenia purva, n.sp.
* [lerpestes gracilis Riipp.
Ouchoristica ichnewmontis, n.sp.
Felidae.

* Zibethailurus serval (Schreb).
Dipliyllobothrium theiler, n.sp.
Dipylidivm fubrmannd, n.sp.

* [relis caffra Desm.

Diphyllobothrium theileri, n.sp.
Dwpylidivm fulirvann, n.sp.

R()DENTIA.
;’lluridae
* Tatera lobengulae De Winton.
Hymenolepts sp.

* Otomys irroratus Brants.
Paranoplocephala acanthocirrosa, n.sp.
Incrmicapsifer arvicanthidis (Kofend).

Mus moggi.
Inermicapsifer aberratus, n.sp.
Inermicopsifer arvicanthidis (Kofend).
Oectodontidae.
* Thryonomys swinderentanus Temm,
Fulrmannella transvaalensis, n.g., u.sp.

W

UNGULATA.
Procaviidae.
Procaria capensis Pall.
Anoplocephala spatula (v. Linstow).
Inermicapsifer hyracis (Rudolphi).
Inermicapsifer interpositus Janicki.
Inermicapsifer worhalli Baer.
Inermicapsifer pagenstechiri (Setti).
Fquidae.
FEquus caballus Linn.
Anoplocephala magna (Abilgaard).
Mippotigris zebra (Linn.).
Anoplocephala magna (Abilgaard).
Anoploeephala  rhodesiensis  (Yorke and
Southwell).
DBovidae.

*Cephalophus grimmia Linn. '
Mondezia trigonophora Stiles and Hassall.
Awvitellina eentripunctata (Rivolta).

Oreotragus oreotragus Zimm.
Awvitellina centripunctata (Rivolia).

Pediotragus sharpei Thomas.
Awvitellina centripunctata (Rivolta).

* Pediotragus horstoek: Thunb.
Avitellina eentripunctata (Rivolta).

*

&

The names of the hosts throughout this paper are according to
Trouessart’s Catalogue (1899 and 1905); those marked with an
asterisk are new to science.
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IT. DESCRIPTION OF SPECIES.
PSEUDOPHYLLIDEA.
A. LUHEELLIDAE, n.fam.
I. Liheella, n.g.

1. Lileella pretoriensis, n.sp.

(Figs. 1,2, 3, 4, 5.)

Host: Otocyon megalotis Desm.
Locality : Rooipoort No. 325, Rusteuburg.
Coll. No. P. 685,

A SINGLE SPECIMEN of this very interesting worm was obtained
from a small lalande’s fox. TUnfortunately, the scolex is missing;
however, the strobila is very well preserved, though much centracted.
There are about 350 segments, all broader than long. The total
length is 300 mm. The greatest width of 10 mm. is reached at about
half the length of the strobila. Segments 10 mm. wide are 0-7 mm.
in length, the ratio heing about 1-14.

The cuticula is 1lu thick, and is quite smooth ; the subcuticular
cell layer 1s very distinet, the spindle-shaped cells being about
0-08 mm. in length. Iu between these subcuticular cells there is a
single layer of external longitudinal muscles, made up of stout,
isolated fihres. The internal longitudinal muscles ave very powerful,
and form a layer 0-1 mm. thick. This layer, or series of layers, is
made up of stout, isolated fibres, showing a tendency to concentrate
into bundles of two to four fibres towards the periphery. The
transverse muscles are represented by five to seven layers of thick
fibres passing in hetween the longitudinal muscle fibres. The dorso-
ventral muscles are numerous and well developed. Calcareous
corpuscles are to he found in small numbers throughout the entire
parenchvma ; they are spherical and about 23p in diameter.

The two longitudinal nerve stems are very much displaced
towards the centre of the segment. These nerves ave very stout, 53u
in diameter, and are situated at a distance of 27 mm. from either
edge, 1n segments 9 mm. wide.

The excretory system presents certain interesting peculiarities.
Tt is possible to distinguish two main lmfgitudinal vessels 56x in
diameter and situated outside the nerve stems. These two vessels
are lined with a 0-8« thick cuticula, and are situated at a distance
of 0:5 mm. from either edge, in segments 3 mm. wide. As the
segments grow older, the diameter of these two vessels tends to
diminish and to become equal to that of the secondary vessels. The
latter, situated entirely in the medullary parenchyma, form two
groups, there heing two vessels on either side of the nerve stem.
(See diagram.) These ten vessels communicate with one angther
through numerous secondary anastomoses. We have heen unable to
detect anv excretorv vessels in the cortical parenchyma. The testes
are oval in shape, the greatest diameter of 0-12 mm. heing situated
in the dorso-ventral plane. Thev occupy a single layer situated in
the two lateral fields of the medullary parenchyma, and the latter are
not united hy a bridge of testes in the anterior portion of the
segment. On a single transverse section there are usually thirty to
thirty-two testes, there heing eleven to twelve situated laterally to
the nerve stems. The vas deferens is extremely coiled, and lies in
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the dorsal region of the segment; it enters the cirrus pouch sub-
terminally. The latter measures 0-5 mm. in length and (-3 mm. in
diameter, and is very powerfully built. Tlie muscular wall is very
thick, and is chiefly constituted of two internal layers of longitudiral
muscles and by one external laver of circular muscles. Neal the
proximal end of the pouch the muscles form a kind of thickening,
acting functionally as a sphincter muscle. The distal portion of the
cirrus pouch contains a large vesicula seminis of variable shape and
size owing to its possessing very muscular walls. There iz a fairly
“long ductus ejaculatorius opening into the powerfully built eirrus.  The
latter 15 0-4 wam. long and 0-05 mm. in diameter, and has a very thick
muscular wall.  The cuticula lining the eirrus is finely cleft, giving
the appearance of cuticular spinelets.

The vagina opens at the side of a fairly deep atrium, and has
the appearance of u thick-walled tube, passing on the ventral surface
of the segment and forming in its distal portion a fairly muscular
receptaculum seminis. The ovary is confined entirely to the posterior
region of the segment, and is situated ventrally to the uterus. The
shell-gland is very well developed. The uterus presents an interest-
ing feature. It first describes a few short and narrow loops, and
then forms a single very large loop on either side. These large
loops are distended with ova, and present the characteristic appear-
ance as shown in fig. 2. Tt will be noticed that one loop is alwavs
more distended than the other, and this without any regularity
whatsoever. The proximal portion of the wuterus is highly
differentiated, and forms a thick-walled muscular tube surrounded by
numerous deep staining glands. [ Uterinaldriisen,”” Nybelin (1922),
p. 64.] The uterine pore is situated posteriorly to the genital pores,
and irregularly to the right or to the left of the mid-line. The volk-
glands occupy the usual position surrounding the genitalia, and are
only interrupted dorsally and ventrally of the latter. The ova
measnre 61-34x, and are thick shelled aud operculated.

The recent reclassification of the Pseudophyllidea by Nybelin
(1922) has led to the order being divided into six families, of which
we will only consider the first three as having superficial genital
pores. We may at once set aside the Ptychobothriidae Liihe, e.p..
as having the uterine pore on the surface opposite to the genital
pores: there now remain the Dinhullobothriidae Lithe, e.p.., and the
Cyathocephalidae Nvbelin. Of these two families, let us first
examine the latter, which is considered by Nybelin as containing the
most primitive forms.

The salient characters of thls family are, briefly, as follows:—

The vagina is posterior to the uterus. both opening in certain
cases into a common genital atrium. The uterus is partly surrounded
by uterine glands, and the eggs are thick-shelled and operculated.
A character of great importance is the structure of the proxinmal
porhon of the uterus, a tnbular uterus and a distinct preformed
uterine pore being considered with analogy to the digenetic
trematodes as a primitive character.

For the Diphullobothriidae Lithe. e.p.. we find by far the most
important character in the presence of a muscular vesicula seminis
externa.  Uterine glands mav be found, although never so well
develoved as in the preceding family. The uterus opens separately
behind the genital pores, all the three genital openings heing
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censtantly on the ventral surface. From the enumeration of the
above characters it will he seen thal neither of these families can
accommodate our genus, which presents characters intermediate
between the Cyathocephalidae and the Diphyllobothriidae. The
presence of well-developed uterine glands shows a relationship to the
first mentioned of the above tamilies: however, the structure of the
cirrus pouch tends distinctly towards the type met with in the
second family, although not attaining the higher differentiation met
with in the latter. The inclusion of our new genus in one of the
above families would destroy the homogeneity of the latter; we are,
therefore, faced with the alternative of creating a new family inter-
mediate between the Cyathoceplialidae and the Dipliyllobothriidae.
For this new family we propose the name Liheellidae, with the
following diagnosis : —

Pseudopliyllidea of moderate size, with a very well-developed
muscular system; genital openings three in number; the vagina
and cirrus pouch opening into a common atrium situated on the
ventral surface; ovary ventral, in posterior region of segment, and
formed by two fairly long lobes united in their middle by a narrow
bridge ; shell-gland well developed; receptaculnm seminis present;
uterus a winding tube of which the proximal portion is surrounded
with well-developed uterine -glands; uterine pore distinetly pre;
formed ; ova large, thick-shelled, and operculated.

Adult in mammals. Type: genus Liiheella, n.g.

The diagnosis of the genus Liiheella will be as follows : —

Liiheellidae, with a well-developed excretory system contained
entirely in the medullary parenchyma, and eonsisting of ten longi-
tudinal vessels connected with one another through anastomoses;
longitudinal nerves much displaced towards centre of segment; testes
numerous, forming two lateral fields.

Adnlt in Canidae. Type: ILiilicella pretoriensis, n.sp.

We dedicate this new genus to the memory of the late
Dr. M. TLiihe, whose work has laid the foundations of a rational
classification of the Pseudophyllidea.

B. Drpayrrosoruriinar, Liihe, 1899, e.p.

Diphyllobothriinae liihe, 1899, e.p.

I1. Diphyllobothrium Cobbold, 1858.

2. Diphyllobothrium theileri, n.sp.

(Figs. 6, 7, 8.)

Hosts: Zibethatlurus serval (Schreb). Felis caffra Desm.
T.ocalities : Fairfield No. 918, Mooivlei, and

Bridgewater No. 766, Rustenburg.

Coll. Nos. P. 10, 16, 18, 22, 25, 100, 479.

Several specimens of this new worm were collected from bush cats
and from tiger cats shot in the neighhourhood of Pretoria. The
general aspect is that of a typical member of this genus. The
average length iz 350 to 400 mm., and the greatest width 3-3 mm.
On the ventral surface there is a slight depression along the median
line forming a characteristic vallecule along the whole strohila,
The scolex presents no remarkable features, being of the typical
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shape; its dimensions are very variable, as is the case for most
members of this genus (ride Fuhrmann, 1922). The length varies
from (-53 to (-86 mm. and the width from 0-25 to 03 mm. Behind
the scolex there is a distinet ‘‘ neck.””  The first segments are
0-4 mm. wide and 0-02 mm. long, becoming 0-6 mm. long in the
widest segment; towards the end of the strobila the segments become
somewhat narrower and also longer: in this region they measure
19 mm. in length and 2-4 mm. in width.

The cuticula is 4:6u thick, and immediately heneath the latter
there is to be found a single and very distinet layer of longitudinal
muscles of which the fibres are 3-8x in diameter, and do not show
any tendency to form bhundles, but remain distinetly isolated from
one another. Here and there are to be seen attached to the cuticula
very fine fibres of dorso-ventral muscles.

The internal Jongitudinal muscles are very well developed. nnd
form a laver 0-04"inm. thick. These muscles consist of stout 1solated
fibres 2u in diameter. We were able to observe on our sections the
plasmatic core of the muscle-fibre.  The transverse musculature,
situated beneath the longitudinal muscle layver, is weakly developed,
consisting of about four to five fibres. The dorso-ventral muscles are
very sparse. (lalcareous corpuscles are to be found in small numbers
sthroughout the entire parenchyma. They are spherical in shape and
measure abont 8bHu In diameter.

The two main nerve stems are very much displaced towards the
centre of the segment. They are situated at a distance of 0-7 mm.
from either edge of the segment in segments 2:8 mm. wide. On
transverse sections the nerve stems are about 0-03 mm. in diameter.

The excretory system presents a departure from the type usually
met with. and bhears certain analogies to that of D). ruillieti ~.
Ratz (Kotlan, 1923). There are only four longitudinal excretory
vessels. two being situated in each lateral field of the medullary
parenchyma and outside of the nerve stems. These vessels decribe a
tortuous course, and are connected with one another through fine
anastomoses. Their diameter i¢ ahont 114. We have heen unable
to observe any vessel in the cortical parenchyma.

The testes are verv large and about spherical in shape. They
measure 0-11 to 015, 0-06 to 0-08 mm., their greatest diameter being
dorso-ventral. They are situated in a single layer. and occuny nearly
all of the lateral fields of the medullary parenchyma. They form
two distinct hands on either side of the genitalia, and are united by a
single row of testes immediatelv anterior to the cirruns pouch. A
transverse section in this region shows about 25 testes, there being
altogether about 300 to 400 of these gonads. The vas deferens is
situated dorsallv and is much coiled, entering the vesicula seminis
at the side.

The cirrus pouch is aberrant from the tvpe usually met with in
this genus, which is characterized, as we have alreadv had occasion
to mention, bv a distinct vesicula seminis externa. Tt has, however,
a close resemblance to that deceritbed by Kotldn (1923) for
D. raillieti v. Réatz. Tn bhoth of these species there is no distinet
vesicula seminis externa, the latter forming part of the cirrus pouch.
In support of this interpretation we have ohserved that in voung
seements in  which the genital organs are beginning to be
differentiated. there appear two distinet primordalia. the one for
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the future vesicula seminis and the other for the future cirrus pouch;
as the segments become older these two primordalia gradually
fuse together, to become finally o very muscular vesicula seminis
within the cirrus pouch. This vesicula seminis is lined with a
ciliated epithelium, as has also been described by Kotlin (1923). It
communicates through a short canal with a second vesicula seminis
much smaller, and probably formed by a dilatation of the ductus
ejaculatorius. The cirrus is very stout, and is covered with a cleft
cuticula. It measures 0-16 mm. 1 length and 0-06 mm. in diameter.
The total length of this museular cirrus pouch is 03 mm., the
diameter being abont 0-13 mm. There are no ‘‘ prostate > glands.

The vagina 1s a thick-walled tube opening behind the cirrus pouch
and on the side of a fairly deep atrinmm; its course is entirely ventral.
In its distal portion it forms a fairly large receptaculum seminis
about 0-06 mm. in diameter. The ovary is in the posterior region of
the segment, and is situated slightly on the dorsal side of the uterus.
It is formed by two wings measuring 1 mm. across on horizontal
sections. The yolk glands are situated in the cortical parenchyma,
and are ouly interrupted on the dorsal and ventral surfaces in the
neighbourhood of the genitalia. The uterus is characterized by the
great diameter of its coils, of which there are three on one side and
four on the other of the mid-line. 8The uterine pore is situated
posterior to the vagina, sometimes on the mid-line, hut usuvally
alternating irregularly either to the right or to the left of the latter.
The ova are numerons, thick-shelled, and operculated ; they measure
57-34pu.

~ From the above description it will be seen that D. theileri is
different from all previously described species of the genus. It comes,
however, very close to D. raillieti v. Rditz, and presents certain
analogies with the latter, as we have already shown. However, we
deem the following differences sufficient to justify a new speeies. The
excretory system presents four instead of six longitudinal vessels;
the nerve stems are much more displaced towards the mid-line of the
strobila ; the testes are fewer and smaller; the cuticula of the cirrus is
cleft; the uterine loops are three to four in number instead of six or
more ; finally, the ova are smaller, 57 to 34x against 67 to 72:40 to
54u for . raillieti v. Réatz. One other point might eventually be of
importance and that is the difference of host and of locality.

In 1910 ILiihe united the two genera Diphyllobothrium Cobbold
and Dibothriocephalus Tiihe, the first-named genus having priority.
However, in 1922, Cohn published a paper in which he has compared
the two type species, i.e. Diphyllobothrium stemmacephalum Cobbold
and Dibothriocephalus latus (Linneus). He comes to the con-
clusion that these two species represent two distinct genera.
We agree, however, with Fubhrmann (1922), and do not accept Cohn’s
conclusions, these latter being of specific but not of generic
importance.

Tuto the following list we have endeavoured to place all the known
species of the genus from mammalian hosts. Several species are still
-referred to the genus Bothriocephalus Rudolphi: these are:
B. marginatus Kvefit, fromn Macropus sp.; B. folium Diesing, from
Herpestes albicaudus; and B. didelphydis Ariola, from Didelphys
marsupialis. The first two species are not well enough known to
allow them to be placed in the genux Diplhyllobothrivm or in any
other genus. The third species is, however, a {rue member of the
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genus Bothriocephalus, at least judging from the description given
by Ariola (1900). We wonder, however, if there has not been a
confusion of labels, us the genus Bothrincephalus is only recorded as
inhabiting fishes.

We consider /). americanum Hall, from the dog, as an immature
specimen of D. latumn (1annens), for the following reasons. We find
that Hall’s (1908) description and figures tally exactly with specimens
of D). latwm that we have ourselves obtained experimeuntally from u
dog. The longest specimen measured, when alive, 500 mm. in length
and 4 mm. in width; the smallest specinten measured 330 mm. in
length and just shows ova.  We believe that these data justify our
ronclusions. MacCallum (1921) has described under the name of
Dibothyinm tangalogi, n.sp., a typical species of Diphyllobothrium.
As this description is totally insufficient, we are unable to state
whether this is a valid species or not, but for the time being consider
% as such.

Botryocefalus longicollis Parodi and Widacowitch {1918) is too
badly described to be placed as a valid species in our list, and we
will leave it for the present under the above name, although this
apecific name is already occupied.

It is difficult to state whether /). taenioides T.eon (1916) should
be considered as a distinct spgeies or as a malformation of D. lutwm.
The fact that it has been recorded since on two subsequent occasions
seems to point in favour of the former idea; that is why we have
placed it provisionally on our list until a thorough anatomical study
of this worm has been made.

Ward (1923) mentions the presence of a broad tapeworm in the
brown and grizzly bears of North-West America. This worm seems
to be very similar if not identical with D. latum. However, as long
as no study of this worm has been undertaken, no opinion may be
expressed on the subject, which is of great interest, as D). latuw has
been recorded—from zoological gardens, it is true—from Ursus vrctos
(Landois. 1877) aud from /rocyon loter (Kotlan, 1923), this last
belonging to a family closely related to the Ursidae.
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CYCLOPIIYLLIDEA,

C. Anorvockrnanivar ¥. Blanchard, 1848.
(a) Anoplocephalinae Fuhrmann, 1907.
111, dnoplocephala E. Blanchard, 1848 e.p.

3. Anoplocephala magna (Abilgaard, 1789).
Hosts: Kquus caballus, Hippotigris zebra.
Localities: Onderstepoort Laboratory, DPretoria Zoo.
Coll. Nos. O 1, 165, O L 164.

This species seems to be fairly common in South Africa, and has
already been recorded, from the above hosts, both by (GGough (1908)
aund by Veglia (1919). It is interesting to note that both of the above
authors state that this species appears to be more common in South
Africa than in Europe.

4. Anoplocephala rhodesiensis (Yorke aud Southwell, 1921),

Host: Hippotigris zebra.
T.ocality : Bossieshoek No. 906, Rustenburg.
Coll. Nos. P. 641, 642, 643.

In a previous paper (1924, a.) we have cousidered this species as
a variety of A. perfoliata ((Goeze), from the horse. = However, on
further consideration, and on comparing it with A. spatula
(v. Linstow), we have come to the conclusion that we are dealing with
a distinct species which 1s extremely closely related to d. perfoliata
(Goeze). '

Yorke and Southwell (1921) have gone into the details of the
synonymy of this worm; we will, therefore, not repeat it here.

We have also found a great tendency to sterility, which in some
way does not account for such heavy infections, as many as forty-six
specimens being collected from a single zebra. -~ Without doubt,
conditions for the development of an intermediate host must be
extremely favourable.

5. Anoplocephala spatula (v. FLiustow, 1901).
Host : Procavia capensis.

Locality : Rooikrans No. 760, Rustenburg.
Coll. No. P. 116.

Two specimens of this interesting species were collected from the
intestine of a rock-rabbit. .

The greatest length given by Bischoff (1913) in his review of this
species does not surpass 40 mm., whereas the larger of our two
gpecinens is more than twice that length, attaining 90 mm. There
are about 200 segments, all broader than long, the greatest width
being 12 mm.

We were able to observe ou our sections a point of anatomical
detail not mentioned by Bischoff, namely, that the cirrus is covered
with a very great number of minute spines.

\0TH
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IV. Paranoplocephala Lithe, 1910.

G. Paranoplocephala acanthocirrosa, n.sp.
(Figs. 9, 10, 11.)

Host: Otownys irroratus Brants.

Localities : Buffelspruit No. 253, Jericho;
Klipfontein No. 479, Pretoria.

Coll. Nos. P. 145, 182, 393, 394, 398, 399.

Altogether six specimens were collected from water-rats. All
except P. 394 were in good condition, the latter tube only containing
fragments.

The length of the strobila varies from 45 to 60 nrm., there being
about 70 to 100 segments, all broader than long. The greatest
width is 5 mm. 7The gravid segments are more quadratic in shape,
and are 3 mm. wide, being 1-4 mm. long.

The aspect and size of the scolex may be extremely variable, as
can be seen from fig. 9, a and b. The width varies from 0-5 to 1 mm.
There i1s no rostellum, nor are there any hooks. The suckers are
comparatively small, 0-2 mm. in diameter, and are situated close
together. Behind the scolex there is a distinet but short non-
segmented region (-4 mm. long.

The longitudinal musculature is well developed, and consists of
two distinct layers. The outer layer 1s formed by bundles of six to
nine fihres each, and the inner layer by bundles of four to five fibres
each. The transverse and dorso-ventral mmnscles are well developed.
The entire parenchyma contains egg-shaped calcareous corpuscles;
the latter measure 14 :8u.

The excretory system presents the nsual four longitudinal vessels,
the ventral vessels being joined by a transverse vessel in the
postertor region of the segment. The dorsal vessels are sitnated
dorsally and outside of the ventral vessels.

The genital pores are irregularly alternate, and the genital ducts
pass dorsally of the excretory vessels and of the nerve.

The cirrus pouch is well developed, reaching beyond the ventral
excretory vessel and has a thick muscular wall; it measures 0-8 mm.
in length and is 0.2 mm. in digmeter. The distal portion of the
pouch contains a well-developed vesicula seminis. The cirrus itself
is stoutly built, and is 0-4 mm. long and 0-02 mm. in diameter; 1t is
thickly beset with small spines. The vas deferens is hardly coiled,
and passes right across the segiment, splitting up into vasa efferentia
towards the centre of the latter. The testes form a large group of
about forty to fifty on the aporal side of the segment. They are
spherical in shape, measuring 34p in diameter.

The vagina opens into the genital atrium posterior to the cirrus
pouch. It describes a somewhat vague curve as it goes to join the
female genitalia, and forms a distinet receptaculum seminis on
reaching the latter. The lumen of vagina is clothed with very fine
long hairs. The ovary and yolk-gland are situated to the poral side
of the segment. The former is fan-shaped and somewhat lobed,
measuring on horizontal sections 0-6 mm. in diameter. The yolk-
gland is dorsal to the ovary. The primordalium of the uterus appears
as a string of dark-staining cells, stretched transversally across the
anterior part of the segment. Later it forms a transverse tube
passing dorsally of the excretory vessels and with numerous antero-
posterior evaginations. There are from nineteen to twenty of these
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evaginations in each segment. The outer shell of the embryophore
measures -5 mm. in diameter. The latter forms a distinet piriform
apparatus 15u in diameter.

The genus Paranoplocephula was erected by Liihe in 1910 to
contain a single species A noploceplala omphalodes (Hermaunn), which
differs from all the other species by having irregularly alternating
genital pores and by the absence of a vesicula seminis externa. At
thie time the validity of the genus may have seemed somewhat doubt-
ful; however, the occuirence of aunother species different from the
first, and from a widely separated geographical area, seems to us to
establish this genus with certainty.

In the following table we compare the two species, showing the
differences that exist between them :—

Last or Tk Speciks o¥ Padanoplocephala vroM MaMmaLs.

| . [
. i No.of gt 8 ; i
Specics. Author.  Year. Length. (Width.  Seg- Pouch.| & & Host. Distribution.
| ments, ) ,EE-E
i mm. mm. mm. |S3%
P. omphalodes.. | (Hermann) | 1783 120-215 (,3-4-5{ 160-300 | 021 l 0-3 | Microtus | Kurope.
| ayrestis,
‘ Arvicola
: | terrestris
P, acanthocirrosa N. sp. — i 4560 5 70-1001 0-8 05 | Otomsys South Africa.
! irroratus

V. Fulirmaniella, n.g.
7. Fuhrmannella transvaalensis, n.sp.
(Figs. 12, 13, 14, 15, 16, 17.)
Host: Thryonomys swinderenianus Temm.
Locality : Olifantshoek No. 691, Rustenburg.
Coll. No. P. 723.

The only specinien in our possession 1s unfortunately not com-
plete, as the head is missing. The strobila consists of about 200 seg-
ments all broader than leng. The total length is 90 mmn. ; the smallest
segments are 008 mni. long and 2 mm. wide. About the middle of
the strobila the segments are (-4 mm. long and 45 mm. wide, the
end segments heing 0-5 mm. long and aitaining the maximum width
of 7T mm. The cuticula is 8u thick, and beneath the latter there is a
distinct layer of sub-cuticular cells about 19u wide.

The longitudinal muscles are extremely well developed and form
iwo distinct layers. The ovuter layer consists of bundles made up of
five to nine fibres each, and the inmer layer of bundles contains
twenty-two to twenty-five fibres each. = The bundles of the outer
luyer are small and about three times as numerous as those of the
inner layer. The transverse and dorso-ventral muscles are very well
developed. The entive parenchyma coutains very numerous calcareous
corpuscles ; the latter are egg-shaped and measure 11 : 8.

The excretory system is formed by the usual four longitudinal
vessels, the two dorsal vessels heing situated dorsally and interior to
the ventral vessels.

The genital pores are double, and are situated in the middie of
the edge of the segment. KEach segment contains two complete sets
of genital organs, the genital ducts passing dorsally of the excretory
vessels and of the nerves.




There are about 200 testes occupying the free space between the
two ovaries and situated in two to three dorso-ventral layers. In
certain cases there may also be u tew testes on the poral side of the
ovaries. These testes ure spherical and are about (-08 mm. in
diameter. The vas deferens describes several coils before euntering
the cirrus pouch.  These coils are usually much distended with
spermatozoa, thus replacing functionally a vesicula seminis externa’
which is absent. The cirrus pouch is small, not even extending as
far as the nerve, and 1s not very powerfully built. It is 0:23 .
fong and about 0-08 mm. in diameter. The cirrus is inerm and
slender, measuring 0-1 mm. in length and 0-02 mm. 1 diameter.

The vagina is situated posterior to the cirrus pouch in both sides
of the segment. We have found no exception whatever to this rule.
Just before opening into the comtmon genital atrium the vaginu
describes u very characteristic curve towards the posterior extremity
of the segment. In its distal portion the vagina forms a distinet and
fairly large receptaculum seminis. The ovary is fan-shaped and
somewhat lobed, and measures on horizontal sections 1 mm. in
diameter. The yolk-gland is well developed, and is situated dorsal of
the ovary. The uterus, which constitutes the main character of what
we consider to be a new genus, preseits a strueture never hitherto
recorded from a Cestode. The young uterus may be compared to a
series of archways, such as found in Dutch gardens, for instance,
these archways being connected through an intricate network of
anastomoses (see diagram). The top of the archway s situated in
the anterior part of the segment, and the two sides are the one dorsal
and the other ventral to the latter. The genital organs are enfirely
enclosed by this sort of pergola. At a later stage the uterus sends
out branches in all directions.  These branches force their way
through the longitudinal and transverse muscles fibres, and proceed
through the parenchyima as tar as the cuticula. The gravid segments
present a very characteristic aspect, as can be seen from fig. 17.

The embryo is provided with three shells. The outer shell s
spherieal, and measures 0-05 mm. in diameter; the middle shell is
much shrunken, and appears adherent to the inner shell; the latter
forms a distinct piriform apparatus 19z in diameter, and is provided
with two horns 12 to 13u in length.

We consider the above characters sufficient to establish a new
genus, of which the diagnosis would be as follows: —

Anoplocephalinae, with segments broader than long.  Two com-
plete sets of reproductive organs in each segment. Genital ducts
pass dorsally to the excretory vessels and to the 1nerves. Inter-
proglottidal ‘glands absent. Vagina posterior to cirrus poueh in both
sides of the serrment Testes, two to three layers, occupy eutire field
between the ovaries, but appear also to the poldl sides of the latter.
(varies situated to poral sides of the segment. Uterus a network,
surrounding the genitalia dorsally, ante1i01l\ and posteriorly only,
sending out branches passing between the long1tud1nal and transverse
muscles fibres. Embryophores with a distinet piriform apparatus.
Adult in Rodentia. Type: Fuhrmannella transvealensis, n.sp.

We dedicate this new genus to our devoted teacher, Prof. Dr. O
Fuhrmann, whose magnificent work on Cyclophyllidean Cestodes is
universally reeognized.

The position of this mew genus is without doubt in the neigh-
bourhood of the genera ("ittotaenia and Moniezia, and more closely
related to the latter than to the former on account of the structure
of the uterus.

3



VI. Moniezia R. Blanchard, 1891.
8. Munieziu trigonophora Stiles and Hassall, 1892,
Howts: Cephalophus grimamia, Pediotragus sharpei, P. horstocki.

Localities: Fuirfield No. 918, Mooivlel No. 144, Humpton No. 768,
Rustenburg.

Coll. Nos, 1. 4, 84, 448, 461, 462, ‘

This species has already been found in South Africa, Gough
(1808) veporting o case from u calf and Veglia (191Y) a case from
sheep. As far as we can uscertain, the above hosts have not yet been
reported before us harbouring this parasite.

Tlhe specimens in our possession are extremely contracted, aud .
attalnl o maximum width of 26 mm.! We believe this width to Dbe
among the greatest ever observed in this genus.  Another point of
interest is the presence of only seven to twelve imterproglottidal
glands instead of the usual eleven to fourteen, and also confirms the
statements of Theiler (1924) with regard to the variability of a single
species, :

(f late many authors have been adding species to this genus
without attempting to distinguish them from thouse already known.
By far the greatest confusion has been caused by Sauter (1917), who
has actually succeeded in creating not less than four uew species and
three new varieties. All his species are based on characters which
are subject to much variation, such as size of head, length of strobila,
ete., and which are not characters of specific value. OUn page 49 the
author creates a varlety M. crassicollis, var. nova, and on page 64 this
““ variety ”’ suddenly assumes the name of M. alba, var. nova, having
in the meantime changed its characters! One point, and one point
only, is of interest, that is the species M. conjugens, n.gp., in which
appear interproglottidal glands of both the *‘linear’ and of the
““gaccular *’ type, and which seems to denote that the separation of
the ' planissima group ”’ from the °‘ expansa group ’ 1is mot so
definite as it has been supposed up to now.

In s recent paper Theiler (loc. c¢it.) has reduced the multiple-
species of Moniezia from Ruminants to three valid species. How-
ever, we do not consider M. trigonophura as a synovym of M. expansa,
as in the former species we always find the testes arranged 1n two
triangles, a disposition which may occasionally oceur in young
segments of M. espansa, but which does not justify these two species
being united under the same name.

We have ourselves (1824, d.) established the walidity of
M. rugosa from Brachyteles arachneides. There now remslns one
more species described from a host othér than a Ruminant, and that is
M. amphibia (v. Tinstow). We have been fortunate enough to
examine the type material from the Berlin Museum, and find this
species to be a synonym of M. denticulata, as there are no inter-
proglottidal glands present.. The presence of a Moniezia in a hippo-
potamus seers somewhat abnormal, and we wonder whether this is an
occasional host or perhaps a confusion of labels, as two names such
as ‘‘ Hippopotamus ** and ‘“ Hippotragus *” could easily be confused.

What v. Linstow (1907) calls *° radilirgeschichte XKalkkdr-
perchen ’’ are nothing more than concretions to be found in the
parenchyms and probably derived from #he host, as they present a
digtinct cryetalline structure.
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() Linstowinae Fuhrmann, 1907.
VII. Qochoristica Liihe, 1898.

Y. Oochoristica ichnewmontis, n.sp.
(Ihg. 18.)
Host: Herpestes gracilis Ripp.

Localities : Kwaggasvlakte No. 382,
Cumberland, Rustenbury.

Coll. Nos. P. 97, 817,

Unfortunately, we are only 1 possession of fragments of this
species, neither bottle contaiming w scolex. The greatest width
measured 1s 4 wm. The cuticula 1s 8/1. thick, there being beneath
the latter a distinct subcuticular layer 27p wide.

The longitudinal muscles are distributed without any apparent
order throughout the entire corfical parenchyma, and consist of stout
isolated fibres 4 to Gu 1n diameter. The transverse muscles are some-
what sparsely developed, and pass in certuin cases in between the
longitudinal muscle fibres. The dorso-ventral fibres are abundant
though very fine. Calcareous corpuscles are fairly abundant
throughout the entire parenchyma. They are spherical, about 15p
in diameter.

The two lateral nerve stems are very distinet, and measure on
trausverse sections 99 :7Hp.

We find the usual four longitudinal excretory vessels; the ventral
vessels are, however, very much displaced towards the centre of
the segment. They are at a distance of (-8 mni. from either edge in
segments 37 mm. wide. The diameter of these ventral vessels is
84p. The dorsal vessels arve situated dorsally and laterally of the
ventral vessels, and their diameter is about a third of that of the
latter.

The genital pores alternate irregularly, and the genital ducts
pass dorsally to the excretory vessels and to the nerve. This dis-
position of the genital ducts has been recorded only once before for
this genus, and that is for the closelv related species (. lerpestis
Kofend (1917 and 1921).

There are from 90 to 100 testes measuring 133 : 84pu. They oceupy
a single dorsal layer behind and on either side of the ovary. Owing
to the displacement of the excretory vessels, we find a character never
vet recorded for this genus, and that is that the testes extend laterally
of the ventral and dorsal excretory vessels. A transverse section
usually shows four to five testes situated between the ventral excretory
vessel and the nerve. The vas deferens is extremely coiled, and is
surrounded by so-called ‘ prostate’ glands. The cirrus pouch is
fairly muscular, and reaches just beyond the nerve stem. 1t is
0-2 mm. long and about 0-08 mm. in diameter. It contains a few
coils of the vas deferens and a fairly long inerm cirrus. The latter is
0-13 mm. long and 6:02 mm. in diameter.

The vagina is situated ventrallv and posterior to the cirrus
pouch. Tt appears as a thick-walled, dark-staining tube lined
throughout with setae all directed tow ards the pore.  The outer
surface of the vagina is surrounded with dark-staining glands.
presenting a similar aspect to those surrounding the vas deferens.
From the pore, the vagina runs a straight course dorsallv to the
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ovary. On reaching the centre of the latter organ it suddenly curves
back to join the shell and the yolk glands. There is no receptaculum
seminis. The ovary forms an irregularly lobed mass situated in the
middle of the segment. The yolk-gland s entirely posterior and
ventral to the ovary. The uterus appears as a transverse, elongate
sack, branching in all directions, and soon breaking up into uterine
capsules. The latter, 46s in diameter, contain a single embryo
measuring 30u in diameter. In gravid segments the capsules occupy
the entire medullary parenchyma, and are disposed in two to three
layers.  Only exceptionally are capsules to be found in the
cortical parenchyma.

Of the eleven species of Oochoristica known from mammals, this
is the third species to he described from a mongoose, the other species
being O, herpestis Kofend, 1917, from Africa, and O. amphisbeteta
Meggitt, 1923, from India. Our species can tmmediately be dis-
tinguished from the latter and also from all the other species of the
genus by the position of the testes, which pass laterally beyond the
excretory vessels. .

As Beddard (1914 and 1916) and Bayvhis (1919) have already
pointed out, theve do not seem to be characters of suffictent importance
to separate the two genera Oochoristica Lithe, 1898, and Linstowie
Zschokke, 1899. 1In both genera the genital pores are irregularly
alternating, and the genital ducts may pass dorsally between or
ventrally of the excretory vessels, this disposition being also found
in the genus 7Taenia, s.str. The position of the festes is variable.
As in the genus Oochoristica, they may in certain cases be found also
anterior to the female genitalia (vide Baylis, 1919). With the
actual state of affairs it is lmpossible to refer with certainty a species
to one genus or the other, and we would propose as a temporary
measure, and also to facilitate the determination of the species, to
maintain the genus 7Tinstowia with only two species, namely,
I.. echidnae (Thompson) Zschokke, 1899, and /1. semoni (Zschokke,
1896). Nvbelin (1917) has created a variety, aconthocirrum, of the
latter species, from which it differs, as its name implies, by having
spines on the c¢hrrus.  We bave examined co-type material of
L. semoni, and have found that here also the cirrus bears spines.
This variety must, therefore, le considered usx a synonym of
L. semonz.

The two Australian forms mentioned above can he immediately
distinguished by the very great development of the cirrns pouch,
the latter reaching almost to the middle of the segment.

To the genus Oochoristica we assign the remaining species of
Linstowia, viz.. L. jhering! Zschokke, L. /lraziliensis Janicki,
L. ameirvae Beddurd, and L. lewuris Beddard. However, as we have
already mentioned ahove, this is only u temporary measure intended
to facilitate the determination of these parasites and also to stimulate
the study of their anatomical details so that o move natural classifici-
tion may be obtained, :
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VIII. Inermicapsifer Janicki, 1910.

10. Inermicapsifer aberratus, n.sp.

(Figs. 19, 20.)

Host: Mus mogyst.
Locality : Rooikwill No. 224, Iretoria.
Coll. No. P. 342.

There is only a single specimen of this curious species, which
was, unfortunately, too opaque to prepare a whole mount, and has,
therefore, been sacrificed to prepare horizontal sections only, so that
certain anatomical details will be lacking.

The total length is 13 mm. and the greatest width 0-6 mm.;
there are altogether about 125 segments. The scolex is 0-32 mm.
wide, and the suckers. situated beneath the surface of the latter,
measure 0-14 mm. in diameter.

The most salient point in the anatomy is the entire absence of
testes on the pore side of the segment and the presence of six to
seven very large testes on the aporal side. The testes are egg-shaped
and measure 65:30u. The vas deferens enters the cirrus pouch
without forming any coils, and crosses the segment almwost in a
straight line. Within the cirrus pouch it forms a single loose coil.
The former is fairly well developed, and is 0-095 mm. in length and
about 0-05 mm. in diameter, opening into a distinct genital atrium.

The vagina, opening poqterlor to the cirrus pouch, appears as a
thick-walled tube Iined throughout with setae. The female genitalia
are situated to the pore side of the segment, and consist of a small
lobed ovary and of a large yolk- gland As is the case for all the
small species of this genus, the uterus is ephemeral, and the ova
appear very soon in the parenchyma ‘Each segment contains only
Six capsules 0-114 : 0-095 mm. in size, each (dp&ule containing three
to six very large eggs. ,

As will immediately be seen from the above description, this
species is entirely aberrant from the type usually met with in this
genus. However, the absence of hooks on the scolex, the unilateral
o‘enltal pores, and the structure of the egg-capsules lead us to place
this species in the genus Inermicapsifer, where we consider it as an
anomaly.

11. Inermicapsifer arvicanthidis (Kofend, 1917).
(Figs. 21, 22, 23, 24.)

Hosts: Mus moggi, Otomys iroratus.
Localities : Buffelsdraai No. 48, Elandsfontein, Pretorm
Coll. No. P. 134, 266.

In a preliminary report, Kofend (1917) described a species from
Arvicanthis  testicularis  kardofanensis under the name of
Anoplacephala (?) arvicanthidis, and without being able to assign it
to any known genus. A wmore complete description is given in a
subsequent paper (1921), and confirms our first idea, namely, that
this species must he placed in the genus Iuermwapszfer

We have obtained two qpe(‘lmens from the ahove hosts which
agree very closely with Kofend’s description. There are, however,
certain points of minor importance, it is true, which induce us to
complete the above description.

Only one of our specimens, No. P. 134, was complete, and this
meagsured 43 mm. in length. There appear to be about 130 segments.



RH]

These measnrements are considerably smaller than those given by
Kofend, but, as we will subsequently show, the dimensions of a
single species are very variable. The transv erse musculature, which
is weakly developed, presents un interesting feature in that several of
the fibres pass between the longitudinal muscle fibres. A similar
disposition has already been figured by Beddard (1912) on page 601
for Hyracotaenia hyracis Beddard. Calcareons corpusecles are to be
found throughout the entire parenchyma, although they appear to
be more numerous in the cortical than in the medullary parenchyma.

With regard to the excretory vessels, we only find eight longi-
tudinal vessels, whereas Kofend describes sixteen. This difference
probably arises from the fact that our sections pass through fewer
anastomoses, as this excretory system is similar to that deseribed by
Baylis (1915) in his deseription of Zschokkeella muricola Baylis.

The genitalia present the same dispositions as described by
Kofend, with the slight difference that we find a single row of testes
1mmedlate1v behind the ovary. There are also only thirty to forty
testes instead of fifty. The uterus appears as a transverse sack, soon
breaking down into egg-capsules; these latter vary in number from
ten to forty per segment and contain eight to tw elve eggs each.

As we will show later, these sllﬂ‘ht differences do not constitute
specific characters.

12. Inermicapsifer hyracis (Rudolphi, 1810).
Host: Procavia capensis Pall.
Localities : Fairfield No. 918, Mooivlei No. 144,
Rooikrans No. 760, Rustenburg.

Coll. Nos. P, 47, 48, 111, 116, 117, 118, 465, 467, 468, 504, 506.

Several specimens of this species were "collected trom the Cape
Hyrax, the longest of which measured 350 mm., being 4-5 mm. wide.
As we will show subsequently, this is by far the most common species
of the genus and also the species with the widest distribution.

13. Inermicapsifer interpositus Janicki, 1910.
Host: Procaria capensis, Pall,
Tiocalities : Mooivlel No. 144, Rooikrans No. 760,
Rustenburg.
Coll. Nos. P. 49, 116, 465.
This species, although not so frequent as the preceding one, is
none the less well represented in the Transvaal.

14. Inermicapsifer norhalli Baer, 1924,
Host: Procavia capensis Pall.
Locality: Rooikrans No. 760, Rustenburg.
Coll. No. P. 118,

‘We have found this interesting species again in the Transvaal,
and are able to add the following to our original description (1924, b.).
The number of segments is slightly greater. We find twelve to
fifteen instead of eight to nine and the number of capsules varies
from sixteen to thirtv. All the other details are identical.

15. Inermicapsifer pagenstecheri (Setti, 1897).
Host: Procaria capensis.
Liocalitv : Rooikrans No. 760. Rustenburg.
Yoll. Nos. D. 48, 49, 117. 118.
This species has only been collected from a single locality and
seems to be much less freqnent than either of the two above, i.e.
1. hyraois and 1. interpositus,
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Crrricar C'ONSIDERATIONS ON THE GuNvs Inermicapsifer
Jaxtexr, 1910.

Having at our disposal a large amount of material from the Cape
Hyrax, we have undertaken a re-examination of all the species of
the genus Inermicapsifer. We have been fortunate in obtaining
the loan of all the types of the species hitherto described together
with more comparative material. This rich material has convinced
us that the individual variation of a single species is extraovdinarily
great—greater, in fact, than it has ever been found in any other
known genus of Cestodes——and tHat this specific variability has heen
the cause of endless confusion, rendering 1t almost impossible to dis-
tinguish one species trom another.

Various attempts have been made to find sufficient characters
which would make it possible to distinguish the genus *Zscholkeella
Ransom from the genus Inermicapsifer Janicki. Douthitt (1915) is
inclined to place the two in one genus, whereas, on the other hand,
Beddard (1912) and Meggitt (1921) are inclined to consider them as
twa separate genera, although the generic differences which they
propose are not of much importance.

On examining the types of Multicapsiferina linstowi (Parona)
we were 1mmediately struck with one charaeter that has already
been the cause of much discussion without any definite result being
arrived at, and that is the formation of the egg-capsules.

In the genus Multicapsiferina we find the following disposition :
The uterus first appears as a transverse tube, which soon hecomes
filled with eggs. As soon as the first eggs begin to arrive within
the uterus, the latter branches out in all directions, and this branch-
ing out is not caused by the increased pressure on the uterine wall—
pressnre caused hy the increasing number of eggs—hut seems to he
the normal mode of development of this organ, thus scattering the
ova throughout the parenchyma. At this point the uterus ¢ breaks
up,”’ that is to say, a division appears between two consecutive egas
within the uterus, thus isolating each egg singly and leaving it in
the parenchyma surrounded by a memhrane derived from the
deciduous uterus. This memhrane forms the outer envelope of the
ege, so that finally we have the same disposition as in the genera
Oochoristica and Linstowia, where we find the ova scattered through-
out the parenchyma and surrounded hy an envelope derived from the
uterus. We draw special attention to this last point, as here resides
the difference hetween Multicapnsiferina and Inermicapsifer.
Whereas in the former genus we find the eggs emhedded singly in the
pnarenchvma and surrounded hv an envelope derived from the uterus,
in the latter genus we find the same disposition more highly
differentiated. The single eggs collect in groups and are surrounded
by a secondary formation derived from the parenchyma and forming
a distinctive thick-walled capsule around each group of eggs, The
formation of this parenchymatous capsule has heen deseribed in
detail hy Janicki (1910 for 7. hyracis (Rudolphi).

The egg-capsules in Tuermicapsifer extend laterally -of the
excretorv vessels and fill the entire secinent, whereas, in Multi-
capsiferina, this is not the case, the gravid segments thus presenting
a verv characteristic aspect (vide fig. 26).

*The name of thia genus is now Multicapsiferina Fuhrmann (1921). as the name
Zschokkeella is already occupied by a Hydracarinidae
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It is clear that we are in the presence of two struetures, of which
we consider the disposition found iu Jwulticapsiferine to be the most
primitive one, the egg-capsule of [nermicapsifer being considered
as derived from the former disposition.

From the foregoing it will immediately be seen that the only
species presenting the primitive uterine capsules is M. linstowi
(Parena). all the other species from the Hyrax and from rodents
possessing the secondary egg-capsules.

There now arises the point whether this difference is suflicient
to separate these two genera, which are otherwise anatomically
identacal. *

A similar ease oceurs in the genus Raillietina Puhrmann
(1920), where we find the two sub-genera Paroniella Fuhrmann and
Ransomia Fuhrmann distinguished from one another by this
character. It must be admitted that from a practical standpoint this
classification is extremely useful where a large number of species is
concerned. However, we do not think it advisable to apply this
method to our case, and prefer to unite the two genera rather than
split them up into two sub-genera. We propose, therefore, to unite
hoth these genera under the name /nermicapsifer Jaunicki, 1910, as
the name of the latter genus has priority, since Multicapsiferina
Fuhrmann was created as a new name in 1921,

A glauce at fig. 25, a-k, will immediately hring out the extra-
ordinary variation in size and shape of a single species. All the
worms are from the same host and from the same locality, and are
also all at the same stage of developinent and possess egg-capsules
in the end segients. It will he seen that the state of extreme con-
traction is entirvely different in aspect from that of extreme extension.

The size and shape of the scolex is also variable. At one time
we may find a perfectly spherical scolex, and at another time we find
in the same species a scolex with a rostellar-like structure presenting
a totally different aspect. We have met with this variation in shape
and size of the scolex in nearly all the species examined, and that is
why we do not consider this character of specific value.

Throughout the genus the suckers are located beneath the surface
of the scolex, and may, when particularly contracted, present that
funnel-like aspect which was considered by Janicki as characteristic
of the genus.

From the above, we conclude that size and shape are of no use
whatever in distinguishing one species from the other, except, of
course, when the length of the worm is considerable, as is the case
for 1. hyracis and for I. guineensis, for instance. It is, therefore,
necessary to revert to internal anatomical structures to find
characters which will permit us to distinguish the species from one
another.

Here again considerable variation ix met with, which has
heen the canse of much confusion, rendering it almost impossible to
distinguish one species trom another. The excretory system consists
of the usual four longitudinal vessels, of which the two dorsal ones
are much smaller, and are situated dorsally and laterally to the
ventral vessels. This systeni is connected in the lateral fields by a
network of fine capillariex (ride fig. 27), and in the wmedian field
by a system of secondary vessels, This disposition huas been well
figured by Baylis (1915)., and has also been mentioned by Kofend
(1921), although the latter author’s interpretation of sixteen longi-
tudinal vessels is caused by having mistaken the uumerous secondary
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anastomoses as passing through the whole length of the strobila.
From what we have been able to observe, we conclude that this com-
plicated excretory system is more or less visible or well developed in
the different species, and varies slightly from one species to another,
just like the variation of the excretory sysiem 1in the genus
Diphyllobothrium Cobbold.

The musculature varies very slightly, if at all, from one species
to another. The longitudinal muscles hardly ever show any
differentiation into distinet lavers. The muscle fibres, forming now
and again irregular bundles, are distributed throughout the entire
cortical parenchvma. The transverse muscles are usually weakly
developed, whereas the dorso-ventral fibres are numerous.

Of the genitalia. we will first of all consider the female organs,
and of these we will bhegin with by far the most important organ,
namely, the uterus, which has already been the object of much %tud\
and the presence of which has even been contested by certain authors
for their species.

Let us first consider the uterus of 1. hyracis, of whicl a thorough
description has been given by Janicki (1910).

As is usually the case for all Cestodes attaining a certain length
and having a large number of sezments, the genitalia develop slowly,
so that the various stages of development of the uterus from its
formation to its dissolution may easily be followed. Tf, now, we go
to the other extreme and consider 7. norhalli, which, it will be
remembered, is the smallest member of the genus, we find no uterus
whatever! The ovary seems to dissolve, leaving the ova scattered
throughout the parenchyma. Although no uterus is visible, we are
justified from the foregoing to conclude that a uterus is present only
at a stage in the development of the worm which has escaped our
notice, and that is why we term such a uterus as ephemeral.

Between these two extremes are to be found all the intermediate
stages, although it must be admitted that in the small species it is
sometimes extremely difficult to make out the uterus.

When studying the variation in the number of egg-capsules we
were astonished to find that what has heen considered as a specific
character is of no value whatever. As we will show when discussing
each species separately, the maximum variation encountered was in
I. hyracis, where we have found in a single species a variation of
80 to 300 capsules per segment! We have every reason to helieve
that this worm was complete and had not lost any of its segments,
as the following will bear out. Contrary to what might be expected,
when an entire worm is examined under the microscope, the smallest
number of egg-capsules is genervally found in the last segment. In
other words. the first gravid segment does not usually contain the
greatest number of egg-capsules. It is clear that a later division of
these capsules, as has been proposed by Southwell and Maplestone
(1921), camnot take place, the structure of the capsule itself render-
ing such a procedure impossible. What we must admit is, that as
the worm grows longer the number of capsules formed increases, and
the longer the worm the greater variation in the number of egg-
capsules. This is also horne out by /. guineensis, where we have
found a variation of 30 to 130 capsules per segment.

As we have observed, this variation in the greater part ot the
species examined, we do not consider thiz character as possessing any
specific value whatever,
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The nmuber of embryos per capsule remains fanly constant, the
limits ohserved being seven to twelve, and hardly vary from one
species to another. The structure of the ovary and of the yolk-gland
does not present any particularities. The latter is always dorsal to
the former, which is situated more or less to the pore side of the
segment. The ovary is a simple lohed mass, the lobes being more
pronounced in certain cases and giving rise to the aspect whieh has
heen called *‘ ovary double ”’ (Meggitt, 1921). The vagina is
always a thick-walled tube lined with setae, and usually forming at
its distal end a fairly distinet receptaculum seminis.

Our material has furnished us with the proof that the most
constant characters of specific value are to be found in the male
genitalia, although these also are not exempt from variation. The
most eonstant charaeter that we have come across is the position of
the genital pore and the position occupied by the cirrus pouch within
the segment. We have examined many entire worms of different
species, and find that within a very small limit the genityl pore
always occupies the same position. Certain authors state to have
found a distinet genital papilla, which they consider as a specific
character. THowever, this papilla is nothing more than the everted
genital atrium, as has already heen described by Zschokke (1889) in
certain species of Anoplocephala.

The cirrus pouch is never well developed, except, perhaps, in
1. novhalli, and is usually pear-shaped, never reaching as far as the
nerve. The position of the pouch in the segment is very charac-
teristic, and does not vary as the latter expands o1 contracts. The
cirrus pouch always contains a small blunt cirrus, the latter never
heing armed, and also a few loose coils of the vas deferens. These
coils may hecome distended with spermatozoa, and replace
funetionally a vesicula seminis interna, but this organ is not pre-
formed, and a same individual mav present this dilatation of the vas
deferens or may show no trace of it whatever. Outside the cirrus
pouch the vas deferens usually forms more or less numerous coils
before joining the testes.

The testes. although subject to a certain variation, can be
erouped according to three distinct tvpes, as has already been pro-
posed by Bischoft (1913). In the first type we find the testes
thronghout the entire segment and occupyving the dorsal surface of
the latter, there being no testes immmediately above the genital
organs. The characteristic of this tvpe, which will in future be
referred to as the ‘‘ pagenstecheri > type. is that we find testes on
the pore side anterior to the female genitalia,

L]

Tn the second type. referred to as the ° hyracis’’ type, the
testes extend right across the segment, and are never found anterior
to the female genitalia on the pore side. This type contains the
majority of the species.

The third type enly contains a single species, and is referred to
as the ‘‘settii’”” type. The testes formn two distinetly separated
groups, no testes ever being found between them. We insist on the
fact that there are always two distinct groups.

7. aberratus forms a type by itself, hut, as we have already
mentioned above, we consider this species as an anomaly,
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Having thus briefly summed up the variation of the prineipal
uhamcte)s we will apply our conclusions to a discussion of the
species. ,

Tveruicapsifer apospasmation Bischoft, 1912.
Synonym : Inermicapsifer parvulus Bischoff, 1912.

Hosts: Heteroliyrax brucee, Heteroliyrax sp.

Localities: Abyssinia, Rikwa Lake.

Described and figured by Bischott (1913).

I. parvulus is supposed to differ from this species in that the
testes are not situated as far anterior in the segment as in the
latter. We have, however, found both these dispositions in the same
individual, showing the iucunstuncy of such a character.  The
number of testes varies from twenty to thirty-six per segnient.

The egg-capsules vary from twelve to thirty-four per segmeut.

Inermicapsifer guineensis (Graham, 19038). (Iig. 27.)

Synonymws : Daveinea guineensis Graliam, 1908,
Lhysanosoina gambianum Beddard, ‘1911,
Thysanotaenia yambiunwm Beddar([, 1911.
Zschokkeclla yaumbianum Beddard, 1912.
Zschokkeella muricola Baylis, 1915.
Inermicapsifer zanzibarensis Meggitt, 1921.
Zscholkeella guineensis Southwell and Maplestone,

1921.

Inermicapsifer yuineensis mihi.

Hosts: Cricetvmys gambianvm, I pimys ratins, Mus damarensts.

Localities : Gold Coast, Angola, Zangibar.

Deseribed and figured by Baylis (1915) and by Meggitt (1921).

Southwell and Maplestone (1921) have goue into the synonymy of
the above species, and were also the first to draw attention to the
fact that this species had already been described by Grabam in
Simpson’s report (1908). We have been able to examine all the types
of the above species as well as an abundance of material from Acera.
The study of this material brings us to the same conclusions as the
above authors. We find a variation of 30 to 130 for the egg-capsules,
70 to 130 for the testes, and 7 to 12 for the number of embryos per
capsule.

In his description of Zschokkeellu muricola, Baylis states that
he has found us many as twenty embryvo per capsule. We have
examined the types, and at the time confirmed this statement.
However, on cutting sections of the co-type material, we found that
this large numher was due to masses of dark-staining nuclei contained
within the capsule and presenting the aspect of embrvos We have
also found these masses of nuclel in other species, and are at a loss
to account for their presence or their utility within the capsule.

Inermicapsifer hyracis (Rudolphi, 1810).
Syunonyms: Taenia hyracis Rudolphi, 1810.
Arhynchotaenia  critica Pagenstecher, 1878 (nec

Setti, 1891).

Anoplgceplmlu hyracis Rudolphi (Moniez), e.p.,
1891.
Taentia (Anoplocephala) ragaz.iic Setti, 1391.
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Aunoplocephala hyracis Rudolphi, var. hepatica
Nassonow, 1897, e.p.
Inermicapsifer hyracis Janicki, 1910.
Inermicapsifer capensis Beddard, 1912.
Ilyracotaenia hyracis Beddard, 1912,
Zschokkeella hyracis, Beddard, 1912.
Inermicapsifer hyraces Meggitt, 1921.
Zschokkeella capensis Meggitt, 1921.
Hosts: Procavia capensis, Procavia syriacus, rocavia sp.
Liocalities : Abyssinia, Jequina, Transvaal, Chamis, London Zoo
(origin ?).

Described and figured by Janicki (1910).

To the above description we add the following variations:—
Testes 90 to 140; egg-capsules 80 to 300.

In a paper of thirty-one pages Beddard (1912) has actually
succeeded in placing this species m three different genera, considering
it as two different species. In view of such inaccura.cies, it would be.
useless to attempt an analysis of his paper.

We have been able to examine the type material of /. cupensis,
and find on the sections that there is a dislinct group of testes
forming a bridge uniting the two distinct groups described by
Beddard. ~ We have, on the other hand, found in specimens of
1. hyracis certain segments in which the testes were situated in two
groups without any bridge uniting them, and that is why we con-
sider [. capensis as a synonym of I. hyracts.

The types of Hyracotaenia hyracis have, unfortunately, been
lost, but from Beddard’s description we gather that this species is
nothmo more than an immature specimen of /. hyracts. And this
view is confirmed by Beddard himself, who states that he never
found embryos in the last segments, but only eggs. As to the other
characters, such as a network of vasa efferentia, this can also be
observed in /. hyracis as well as in other species of this genus. We
will not criticize Beddard’s lengthy description relating to the forma-
tion of the uterus. A glance through the literature will show the
confusion which has resulted therefrom, as the last three of the above
synonyms bear out.

Inermicapsifer interpositus Janicki, 1910.
Synonyms: Inermicapsifer abyssinicus Bischoft, 1912.
Inermicapsifer interpositus Janicki, var. sinaitica
Bischoft, 1912.

Hosts: Procavia syriaca, Procavia capensis, Procavia sp.

Localities : Sinai, Erythrea, Abyssinia, Transvaal, Chamis.

Described and figured by Janicki (1910).

The specific differences put forward by DBischoff n order to
distinguish his species and his variety from the above species are
totally insufficient in the present light, these differences consisting in
the number of testes and of the egg-capsules.

The greatest variation ebserved for the egg-capsules is 25-80.
The testes vary from 50-80.

Inermicapsifer lopas Bischoff, 1912. (¥ig. 25.)
Host: Procavia brucei, Procaria sp.
Localities : Rikwa Lake, Dodoma.

Described and figured by Bischoff (1913).
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This speeies hears a eertain resemblance to 7. setti7, from which
it can, however, be imumediately distinguished by the dispesition of
the {estes, which are not situated in two distinet groups in this
species.  The polymorphisim of this species has alveady been figured
above.

The testes vary from 40 to 50 and the egg-capsules from 12 to 23.

]Ill'lllll(/a[))lf(}l payenstecheri (Setti, 1897).
Svuonyms: Anoplocephala payenstecheri Setti, 1879,
Lnermicapsifer pagenstecheri Janicki, 1910,
I yracotaenia procaviae Beddard, 1912,
Inermicapsifer paronae Bischoff, 1912,
Hosts: Procaria capensis, Heterohyrae brucei, Heterohyrar sp.
Localities: Irythrea, Jequina, Rikwa Lake, Loudon Zoo
(origin ?).

Described by Janicki (1910), figured by Bischoff (1913).

From examination ol the tvpes and co-lypes we find thal these
three species are identical.

Bischoft (1913) distinguishes his species from 1. pagenstecheri
in that it is somewhat. smaller and contains fewer egg-capsules,
This we have already seen is not a specific difference.

Beddard (1912), as already stated above, did not have a muture
worm with gravid segments before him, and so never could have seen
the egg-capsules.

The testes vary from 120 to 180 and the egg-capsules from 30
to 100.
Lnermicapsifer privnodes Bischoft, 1912,
Synonym : ]n.m-ngca[)sifer prionodes, var, (ntermedia Bischoft,

Hosts:  Heterolyrax brucei, Heterohyrax sp.
Lu(-a]i_ties: Rikwa Lake, Msala, Dodoma.
Described and figured by Bischoft (1913).

For the reasons already given above, the varety cveated by
Bischoft is a [lairly common variation which comes to light when
more material is examined.

The number of egg-capsules varies from 22 to 40 and that of the
testes from 40 to 50.

Inermicapsifer settyi Janicki, 1910.
Host : Procavia capensis.
Locality : Chamis.
Described and figured by Janicki, 1910.

We have nothing to add to the above excellent description except
for the number of egg-cupsules. We find eight to twenty-five of
these as compared to the twenty of Janicki.

Vevers (1922) described this species from the London Zoo. We
have, however, examined the slides, and find them to be
I. pagenstecheri.

This species seems to be extremely localized, and has never vet
been recorded from any other locality than the ahove.

There now remain two species which have heen assigned to the
genus Inermicapsifer, and whose p(mtlon has never been established,
viz., 1. sp. Janieki. 1910, and 7. gondokorensis (Klaptoez, 1906).



All that is kuown about these two species is the size and shape of the
head and strobila. 1t seems little short of absurd to maintain these
two names among the species of Inernicepsifer, as it is more than
probable that their identity will never he known. We therefore
propose to strike these two names off the list of species hitherto
described.

Until the material of Zschokkea remola v. Linstow, 1905, has
been examined, this species must be considered as a feenia s.l.
From the description no information of any importance can be
gathered. Iowever, from the general anatomy and disposition of
the longitudinal musculature as drawn by v. Linstow one fact may
he gathered, and that is, that this species has nothing in common
with the genus [nermicapsifer.

The genus Thysenvtaenia Beddard, 1911, should be maintained
for the time being with the single species 7'/i. lemuris Beddard, 1911.
The anatomy of this species is sufficient to distinguish the genus from
Inermicapsifer. The study of more material will sbow if this genus
is valid or not,

It we take into consideration the foregoing, the tollowing will be
the diagnosis of the genus Inermicapsifer:—

Linstowinae of variable size and shape; the suckers are situated
beneath the surface of the scolex; segments wider than long, the
last segments may be square or trapezoidal in shape; excretory
system consisting of four longitudinal vessels connected with ome
another through a more or less well-developed system of ramitied
secondary vessels; dorsal vessels, dorsal and lateral of ventral;
genital pores unilateral; genital ducts pass between the excretory
vessels and dorsal of the nerve; testes numerous, exceptionally less
than ten; ovary lobed to pore side of segmient; uterus a transverse
sack soon breaking up into egg-capsules coutaining several eggs, or
into uterine capsules containing a single egg. Adult in Kodentia,
Hyracoidea, and Galliformes.

Type: 1. hyracis Janickr, 1910.

The geographical distribution of the genus is extremely interest-
ing, as it shows us that we are in the presence of a typical African
parasite and also what we might call a specialized - parasite—
specialized with regard to its host.

Fulirmann (1908) has shown that 1t is possible to establish the
relationship between two groups of birds by their Cestode parasites.
This has to our knowledge never been known to occur for Mammnialian
Cestodes, and in most cases does probably not exist. However, the
genus Inermicapsifer may one day be shown to establish a certain
relationship between the lhyrax and rodents, and this fact is
supported by the conclusion of Preiswerck (1895), who has studied the
teeth of various mammals, and conclndes that the Hyracoidea should,
according to the structure of their teeth, be placed between the
Rodentia and the Ungulata.

We find the genus Inermicapsifer in the hyrax aud in rodents,
and we find on the other hand the genus Anoplocephale in the hyrax
and in ungulates. Time and further study will show if this is a
coincidence or if this is a true case where the relationship of the -
mammalian hosts is established by their Cestode parasites.



KEY TO THE GENUS INERMICAPSIFER.,

. Capsules in gravid segments contain a single egg..........
Capsules in gravid segments contain several egus..........

. Genital pores in anterior half of segment.................
Genital pores in middle of segment......................
Genital pores in posterior half of segment................

. Testes on aporal side only................oooiii L
Testes extending throughout entire segment............ ..

Worms exceeding 100 mm. in length, testes very nmunerous
Worms not excceding 100 mm. in length, testes not very

IIUDICFOWS . &+ v v v v v v te et e e e e s et innees s
. Worms exceeding 40 mnw in length, about 40-50 testes. .
Worms not exceeding 40 nun. in length..................

5. About 20-36 testes per segment. ...

About 50-80 testes per segment. ..o,

. Testes in two perfectly distincet groups.............. ..
Testes extending right across segment, and anterior of
genitalia........v i e e
'Testes extending right across segment, and not anterior of
genitalia.......oooiiiiiiiii e s

. Very small worms, 27-30 testes...................... ...
Moderate size worms, 120-180 testes. .. ..................

Testes extending in two to three rows right across segment
Testes extending across segment, forming two indistinct
ETOUPS. o ettt vttt e e e et

e

o

. linstowi (Parona).

. guineensis (Graham).

. aberratus Bacer,

. hyracis (Rudolphi).

. arvicanthidis (Kofend),

. apospasmation Bi:choff.
. interpositus Janicki.

. settir Janicki,

. norhalli Baer.
. pagenstecheri (Setti).

. privnvdes Bischoff.

. lopas Bischoff,
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(c) Avitellininae Gough, 1911.

1X. Avitellina Gough, 1911.
16. Avitellina centripunctata (Rivolta, 1874).

Hosts:  Ceplulophus  grovmia L., Pediotragus sharper Thomas,
Oreotrayus oreotragus Bodd.
Localities : Fairfield No. 918, Hampton No. 768, Rooibok Kraal No.
739, Bridgewater No. 766, Rustenburg.
Coll. Nos. P. 4, 51, 83, 84, 102, 451, 857.

According to Gough (1908 and 1911) and to Veglia (1919), this
species is one of the most common in sheep from South Africa. All
the above hosts are new, this species having been recorded ouly once
before to our knowledge from a wild animal (cide Baer, 1923).

Blei (1920) has described a new species of this genus to which
he has given the name A. lauciniosa Bler.  This species, although
much macerated, preseunts several difierences with 4. centripunctata;
such as the presence of numnerous calcareous corpuscles, the different
shape of the par-uterine organ, and the fact that the end of the
strobila is devoid of sexual organs, 1t seems to us that these
differences denote that we are in the presence of a young individual,
perhaps of A. centripunctata. However, as loug as the material has
not been re-examined, nothing definite can be said.

The geographical distribution of this genus is iuteresting, 1t
has been found only once in India (1mported ¥), once in ltaly
(imported ?), and frequently in the whole of Africa. This distribu-
tion is almost identical with that of the closely allied genus
Stilesia.  'We are, therefore, inclined to consider the sub-family
Arvitellininae as a typical group of the African helminth fauna. We
are at a loss to explain the occurrence of 1. lacintosa in Hungary.
lowever, as long as we do not know anything about the origin of
the sheep, it would be useless to speculate on the occurrence of this
parasite.

Blei (1920) has also created a mnew genus, Hexastiorchis Blei,
which he places in the above sub-family. 1t is, however, with the
greatest caution that we accept this genus, which is not at all clearly
defined from the genus dvitellina. We ourselves have found in
specimens of A. centripunctata that the testes were sometimes
arranged Iu six instead of four fields. The abunormal disposition of
the excretory vessels may be due to an error of observation. How-
ever, no conclusions may be drawn from the deseription given by
Blei as long as the tvpe material has not been re-examined.

IR
| |

| g 2 Cal-
Species. ' Author. ‘\"car. £ E Seolex., ""(';g;’_"" Host. Distribution.
| : =~ puscles. i
‘ mm. mm | . |

A.centripunctats (Rivolta)! 1874 2-3 . 1-5 'l *5-2:8:1-5-3:1 Svarce  Quvis aries, Bos | Algeria,
i i i <v., Ca prahircus, Sudav,
i | Hippotragus| SouthAfica,
i ! : equinus, (epha- | India (?),
i i | lophus grimmia, | ltaly (?).
i Ped iotraausl
; sharpei, QOreo- |
| ; | lragusoreot ragus

A. laciniosa. . . Blet 11920, 1-21 L}  0:3:0:6 Abundant' Qvis aries. .

B Hungary.
|
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D. Duerixmar Fuhviann, 1907.
Dipylidiinae Stiles, 18946,
X. Dipylidiwm Leukart, 1863,
1. Dipylidivm caninuwm (Linneus, 1758).
Hosts : - LProteles cristatus, ()tuc‘yon megalotis,
Localities :  Buffelspruit No. 253, Pretoria;
Rooipoort No. 325, Rustenbury.
Coll. Nos. P. 370, 685,

This species has already been reported from South Africa from
dogs by Gough (1908) aud by Veglia (1919), and also from a saddle-
backed jackal (Cends mesvmelas), not, however, withoui a certain
doubt by the former author.

18. Dipylidium fuhrmanni n.sp.
(See page 42.)

1u the loHowing hist 7). trinchesii Railliet does not fufure, as
{hut speecies has been chosen as the type of a new genus by Skrjabin.
(Private correspondence with Prof. Fuliimann.)

Dypidilivim gencttae (Gervais), from Genetta ludia, is too badly
known to be placed in the tollowing list:—
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18. Dipylidivm fuhrnanni, n.sp.
(Figs. 28, 29))

Nosts: Zibethailurus serval, Schreb., Felis caffra A. Smith.
Localities: Fairfield No. 918, Mooivlel, Rustenburg: Blokspuit No.
451, Pretoria.

Coll. Nos. . 10, 16, 22, 25, 276.

Several spectimens were obtained from the above hosts, and do
not at first sight present the typical aspect of this genus as the
greater part of the segments are broader than long.

* The greatest length is 30 mm. and the maxrmmum width of
1-6 mmnw. is attained at about half the length of the strobila. There
are altogether from 180 to 200 segments, of which the widest measure
03 wm. in length. Only ithe last ten segments are longer thaun
broad, and measure 2:1 nin. in length and 09 mm. in width.

The scolex is -24 mm. wide, the four prominent suckers being
0-2 mm. in diameter. The rostelum is 0-23 mm. long and 0-1 mm.
in diameter; it is armed with fourteen to sixteen alternating circlets
of rosethorn-shaped hooks. "The hooks of the most anterior cirelet
are provided with a hasal plate 13 long and 6p wide: the haook itself
is 8¢ high. The hooks bhecome gradually smaller as they near the
base of the rostellum.

The scolex presents an interesting feature, which we have seen
fi;ured, although never described, in certain other species. When
fully protruded the rostellmm has an acorn-like aspeet due {o the
presence of a kind of secondary rostellum, larger than the rostellum
proper, and surrounding the latter, thus forming the cup of the acorn
(fig. 28¢). As the rostellnm recedes it first withdraws inside the
cup of the acorn (fig. 28b), and finally the cup also withdraws closing
hermetically the opening (fig. 28a), ns it were, to protect the
rostellum.

Behind the scolex there is a short *“ neck ** 0-3 mm. in length.
The cuticula is 8« thick and immediately beneath the latter is a
laver of longitudinal museles consisting of stout isolated fibres, The
sub-cuticular cell layer is very distinet.

Tn the parenchyma we find the usual disposition of the museles.
The Tongitudinal muscles form a layer 0-2 mm. thick, consisting of
irrezular bundles of fifteen to twenty fibres each; towards the
periphery isolated fibres are to be found. The transverse muscles
appear as three to four stout fibres. The dorso-ventral muscles are
barely visible. Calcareous ecorpuscles are scarce, and are inclined
ta concentrate in the lateral fields of the medullary parenchyma; they
are egg-shaped and measure 8:5p.

The excretory system presents the usual disposition. The
ventral vessels are 0-05 mm. in diameter and the dovsal vessels
0-01 mm. in diameter: these latter ave very soon obliterated hy the
growing genitalia. The primordalia of the latter appear in about
the twenty-sixth segment, and very soon attain their sexual maturity.
The testes ave very large.  Theyv are spherical and measure 0-07 mm.
in diameter. They are sifuated in two to three layers, chiefly in the
posterior vegion of the medullary parenchvma, and never extend
anteriorly bevond the coils of the vasa deferentia. TIn cerain cases
there may he one or two testes immediately dorsal to the ovary and
volk-glaud.  There are altogether forty to fifty testes, The vasa
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deferentia are extremely coiled, and form two masses of coils in the
anterior part of the segment. The whole course of the vas deferens
is  surrounded with so-called ' prostate’” glands.  Within the
cirrus pouch the vas deferens describes sever: al coils opening ﬁnallv
into an extraordinarily long thin cirrus. The latter 1s 03 mm. in
length and 0-02 mm. in diameter. The cirrus pouch is fairly
muscular, the wall being about 4u thick, and is only 025 mm. in
length and 0-:05 mm. in diameter. As will at once be seen from the
above measurements, the cirrus is longer than the cirrus pouch, and
that is why it is plea‘red like a (()noeltma, so as to be able to fit
inside the pouch. The ¢irrus pouch is situated in rather a peculiar
position, its distal portion being in the anterior part of the segment;
the genital pores are situated in ' the anterior third of the border of the
cevment

The vagina opens posteriorly to the cirrus pouch, and is a fairly
thin walled tube forming a well-developed receptaculum seminis in
its distal portion, and situated deep in the lobes of the ovary. The
latter, fan-shaped and irregularly lobed, is situated immediately
behind the cirrus pouch and touching the latter.  On transverse
sections the ovary is seen to occupy nearly all the dorso-ventral space
of the medullary parenchyvima. The volk-gland forms a compact
mass immediately behind the ovary, and is situated somewhat
asymmetrically to the latter. The uterine capsules are 42 to 46u In
diameter, and contain a single embryo. They are situated entirely
within the limits of the excretory vessels, and are inclined to con-
centrate in the posterior region of the segment.

This species is probably identical with 7)/pylidium sp. Kofend,
1917, and also bears certain analogies to 7). echinorhyncoides
(Sonsino), although it differs from the latter in several anatomical
details, as we have been able to observe when comparing the two
species. There are also certain affinities with 1. gerraisii Setti.
Tu this species the ovaries and yolk-glands arve of a different structure,
and also the uterine capsules pass into the cortieal parenchyma
hevond the longitudinal excretorv vessels. Beddard (1913) has
described o speries, D. dongolense, from a Dongolan genett. His
description is, however, insufficient to permit us to compare that
spectes with ours.

E. HymeNovrpixinar Fuhrmann, 1907.
XI. Hymenolepis Weinland, 1858.

19. Hymenolepis macroscelidarum, n.sp.

(Figs. 30, 31, 32.)

Host : Wacroscelides hracliyrhynchus A. Smith.
Loeality : Buftelspruit No. 253, Jericho, Pretoria.
Coll. No. P. 377.

A single specimen of this worm was obtained from an elephant
shrew. The length is 34 mm., and the greatest width 17 mm.;
there are ahout 600 segments, all being wider than long.

The scolex is 0-23 mm. in diameter, and hears a well-developed
rostellum 0-05 mm. in diameter. The latter is armed with a single
circlet of twenty hooks. These hooks are characterized by having a
very long handle and a long guard. The base of the hooks, measured
in a straight line from the tip of the handle to the tip of the guard,
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is 21p long. The blade is short, with a fairly long, narrow point,
the latter being almost parallel to the guard. As il curves towards
its base it widens out, attaining its greatest width at the juncture of
the handle with the guard. The length of the hook, measured from
the tip of the blade to the tip of the handle, is 19pu.

The suckers are spherical, 0-08 mm. in diameter. Immediately -
behind the head the strobila is 0-19 mm. wide, the segments being
8x in length. The last thirty segments are somewhat narrower,
measuring 1 mm. in width and 0:08 mm. in length.

The musculature is well developed. The longitudinal muscles
are arranged in two layers, of which the inner layer is formed by
bundles of stout fibres, there being about three to five fihres per
bundle. The outer layer is also composed of bundles nearly six
times more numerous than the former. These bundles also contain
three to five fibres each. The transverse as well as the dorso-ventral
muscles are very weakly developed.

The calcareous corpuscles, about Hu in diameter, are to be found
in abundance throughout the entire parenchyma.

The dorsal excretory vessels are 11u in diameter, and are situated
dorsally to the ventral vessels; the latter are nearly three times as
large as the former, and measure on cross-section 26p in diameter.

The position of the testes is that most frequently found, namely,
two testes on the aporal side and one on the poral side of the
segment. The vas deferens forms, just hefore -entering the cirrus
pouch, a large vesicula seminis, which opens into the latter through
a small canal which is doubled up dorso-ventrally. The cirrus pouch
is spindle-shaped. measuring 0-133 mm. in length, and has a fairly
thin muscular wall. It contains a large vesicula seminis interna
0-1 mm. long. The cirrus is 34p long and about 4y in diameter. Tt
does not hear any spines.

The genital cloaca is provided at its orifice with a powerful
sphincter musecle,

The vagina is ventral to the cirrus pouch, and very soon dilates
to form an enormous receptaculum seminis. The ovary i< situated
ventrallv. and measures on cross-section 0-114 mm. in width. The
volk-gland is situated behind and dorsal to the former, and measures
0-03 mm. in diameter. The gravid uterus fills the entire segment.
The outer shell of the embryvo measures 36x in diameter, the embryo
itself heing 22n in diameter. The hooks of the latter are 19u in
length. The shape and size of the hooks, as well as their number.
are sufficient to distinguish this species from all the other species of
Hymenolepiz found in mammals.

20. Hymenolepis sp.
Host: Tatera lobengulae De Winton.
Tocalitv: Flandsfontein No. 204, Pretoria,
Coll. No. P. 136.

Unfortunately, there are only a few hadly preserved fragments
of this worm, which we have heen unable to refer to anv known
species of Hymenolepis, as the scolex is missing. and as the anatomy
does not present anv salient features.
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F. Taentipar Perrier, 1897, e.p.
X1I1. Taenia Linneus, 1758.
21. Taenia hyaenae, n.sp.

(Figs. 42, 43.)
Host: Hyaena brunea Thumb.
Locality : Mooivlei No. 144, Rustenburg.
Coll. No. P. 483.

The length of this species is 300 mm. and the greatest width
8 mm. The scolex is 1'2 mm. in diameter, and is provided with
large suckers 0-4 mm. in diameter. The rostellum is (-5 mm. in
diameter, and is armed with a double circlet of thirty-two to thirty-
eight powerful hooks. The large hooks are 223x in length, with a
base of 147u. The handle is long, and, viewed from the side, the
edges appear almost parallel, terminating in a blunt point. The
blade is strongly curved, and the guard is heart-shaped. The small
hooks are 127p long. with a base of only 83x. The handle is short,
and terminates in a blunt point which has a tendency to curve
upwards. The curvature of the blade is slight, and the guard, seen
from above, presents the aspect shown in fig. 42.

Behind the scolex there is a distinct ‘‘ neck ”’ 0-8 mm. long.
There are about 150 segments, of which only the last ones are lonwer
than broad. The latter measure 5 to 8:4 to 5 mm.

The longitudinal muscles are evenly distributed throughout the
whole of the cortical parenchyma, showing, however, immediately
outside the transverse muscles, a tendency to form bundles of eight
to eleven fibres each. The transverse and dorso-ventral muscles are
very well developed. The calcareous corpuscles are not very
numerous, and are found throughout the entire parenchyma. They
measure 17 to 13p.

The genital pores are situated in the posterior half of the
segment. The genital ducts pass between the excretory vessels and
ventrally to the nerve. There are about 300 testes, occupying the
entire medullary parenchyma, leaving only a clear space around the
female genitalia. There is no vesicula seminis, but the vas deferens
is extremely coiled. The cirrus pouch is -4 mm, long.

The vagina opening posterior to the cirrus pouch does not eross
the ovary, and forms a ddistinet receptaculum seminis in its distal
portion,

The gravid uterus has from twelve to fourteen lateral branches,
although in certain abnormal cases these branches subdivide, form-
ing twenty to twenty-four lateral branches.  The emhryophores
measure 34:29u, the shell being about 4u thick.

22. Taenia parva, n.sp. *
(Figs. 33, 34, 35, 36, 37, 38, 39, 40, 41.)
Host : Genetta ludia.
Localities: Buffelspruit No. 253, Pretoria; '
Rooikrans No. 760, Fan'ﬁeld Rustenhurg
Coll. Nos. P. 55, 59,60, 63, 67, 82, 114, 187, 189.

A large number of specimens of ﬂ]lS curious worm was collected
from a small spotted genett. The general appearance leaves the im-
pression of an exceedingly muscular strobila, and the firm conkistency
of the latter confirms this view,
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The longest specimen is only 55 mm. in length, and is to our
knowledge the smallest Zaenia s.str. ever described. There are about
eighty segments. Al except the last two or three are broader than
long. Immediately behind the head is to be found a short ‘* neck ’
02 mm. long and about 1-6 mm. wide. The maximum breadth is
altaimed in about the sixtieth segment, which is 32 mm. wide and
03 mm. long: the last segments ave 2 mm. wide .md 2:5 mm. long.
The scolex measures 1 mm. in diameter, and the sud\el’s 0-2 mm.
respectively.  The powerful rostelluin on horizontal sections 1is
0-6 mm. in diameter. It is arimed with a double civelet of forty-four
hooks.  The large hooks are 361x in length with a base measuring
228;.. The curvature of the blade is not very pronounced, and the
guard presents a small protuberance. The handle has a slight
upward curve towards its distal extremity.  The small hooks are
2281 in length, the base measuring 141, The curvature of the blade
is more pronounced than that of the large hooks, and the distal
portion of the handle does not show the same tenden(‘; to curve
upwards.

The cuticula ix extraordinarvily thick, measuring as much as 29p
in thickness. Inimediately beneath the cutieulu we find one to two
lavers of cirenlar muscles, and heneath the latter arve to be found
two to three layers of longitudinal muscles. These sub-cuticular
ntuscles consist of stout isolated fibves 1:6p in diameter. The sub-
cuticular cell layer is very distinet, being 50x wide. The musculaturve
of the parvenchyma is extraordinarily well developed, us a glance at
the photo-micrographs will show.  The longitudinal muscles are
disposed in two layers. The external laver is composed of hundles
of twentyv-seven 1o thirty fibres each, .md immediately beneath the
latter we find the internal laver, whieh is even more powertul, heing
constituted by bundles of thirty-six to thirty-eight fibves each. 1In
the lateral fields of the cortical parenchyma these two niusele layers
adopt the curious disposition as shown in the photo-micrographs,
Internal to the longitudinal muscle layers is to be found a very
powertul laver of transverse muscles. This layer is 0-07 mm. wide,
and in the lateral fields passes in between the longitudinal muscle
bundles. The dorso-ventral muscles are very numerous though fine.
Caleareous corpuscles are very ahundant throughout the entive
parenchvina, and are even to he found directly leneath the cuticula.
They are large aund measure 19: 15,

The main longitudinal nerve stems are very distinet, and
measure on transverse sections 95:38u. The two secondary nerves
are also exceptionally distinet and measure 194 in diameter.

The ventral exeretory vessels are lined with a thin cuticula, and
are abont 120p in diameter. The dorsal vessels are about six times
smaller than the ventral, and are lined with a thicker cuticula. The
latter is probably derived from the dark-staining layer of cells
smrounding the dorsal vessels, and also visible, to a lesser extent,
however, around the ventral vessels.

There are about 500 testes in each segment, and the latter are
situated in two to three layers on the dorsal surface of the segment,
there being no testes immediately dorsal to the female genitalia.
The dorso-ventral diameter of a testes is 0-1 mm. The wvasa
efferentia arise immediately behind the ovary, and unite to form the
vas deferens without forming a vesicula seminis as is found in
certain species (vide Hall, 1919). The vas deferens is extremely



coiled, and is surrounded on its entire course by a layer of dark-
staining cells preseniing exactly the same aspect as the so-called
© prostatic 7’ cells of most authors. The vas deferens opens into an
extraordinarily long cirrus pouch, within which 1t forwus a few
loose coils before forming the cirrus proper. The chrrus pouch is
0-44 mm. in length and 0-08 mm. in diameter, and reaches far
beyoud the nerve and excretory vessels, passing ventrully to these
last three organs. The wall of the pouchi consists chiefly of longi-
tudinal mruscles, forning in the distal portion of the pouch two
powerful retractors embedding themselves 1n the {runsverse
musculature. These two retractors are only to be found in the dorso-
ventral plane, and have already been described by Iuhrmann (1922
for Tuenia. antarctice Fulivmann., The cirrus itself s 0-3 mm. lovg
and 0-02 mni. in diameter, and is provided with an extremely thick
cuticula, the latter measuring 8u.

The cirrus pouch opens into a very deep funnel-shaped genital
atrium. The cuticula Lining the latter is distinctly crenated. This
may, perhaps, be only due to contraction, but appears on all our
sections. :

The ovary is bi-lobed, the poral lobe being, as is usual, smuller
than the aporal lobe. The yolk-gland is well developed, and is
situated behind the ovary. There is a distinct shell-gland and a
receptaculum seminis.  The latter is thick-walled, and is formed
by a dilatatiou of -the distal portion of the vagina. This organ
appears .as a thick-walled tube passing dorsally of the ovary and
surrounded throughout with glandular cells. The entire vagina is
lined with setae, directed towards the vaginal pore, the latter being
situated posterior to the cirrus pouch. The uterus, after describing
a few coils, passes between the testes and the ovary diverticulsn,
appearing for the first time in about the sixtieth seginent. The
gravid uterus has from seven to twelve lateral branches, which in
turn can form two or more secondary branches.

The embryophores are egg-shaped. 27 :23u. The shell is 4p thick.

Most authors subdivide the genus 7aenia s.str. into three sub-
genera, viz., Taenia Taeniarhynchus, and Multiceps. The first two
are to be distinguished from one another by the presence or absence
of hooks on the scolex, and the last is to be distinguished from the
other two in that the larval stage is a bladderworm, and that the
handle of the hooks is usually sinuous.

We really do not see the necessity of these sub-genera.: The
presence or absence of hooks on the scolex can quite well be fonnd
side by side in the same genus. The genus Hymenolepis is a typical
example, and as to using the larval stage as a character for sub-
generic distinetion, this also seems to us to be rather far-fetched, as at
that rate we would have to create a new sub-genus for 7. taeniae-
formis (Batsch). In the sub-genus Multiceps we find a characteristic
laop 1n the vagina, but if we use this character, then we must create
another sub-genus for 7. taeniaeformis (Batsch), 7. antarctica
Fuhrmann, and 7. regis Baer, as these three species present power-
ful sphincter vaginae not recorded from other species.

There now arises another point which may eventually lead to
confusion, and that is the present tendency to ascribe all larval
Taeniae with two eirclets of hooks to the genus Multiceps, the result
being that this genus or sub-genus contains three adult worms and
nine larval forms of which the adulte are unknown,



We therefore propose to unite the above three sub-genera in the
one genus Taenia, and to retain the name Multiceps to indicate the
larval forms of which the adult worms are unknown.

It seems little short of extraordinary that we find not less than
eleven different species of Zaenia s.str. in the dog. The question
arises in the writer’s mind whether the characters such as size and
shape of the hooks, and the number of the diverticulae of the uterus,
are really of specific value.

In a paper that is not very convincing, Stevenson (I1904) has
studied the variation in shape and size of the hooks of 7. serrata and
1. senalis, and comes to the conclusion that whereas the total length
of the hook varies but slightly, the curvature of the blade, and hence
the shape, is much more variable.

It 18 also interesting to note that rarely do two authors find the
sume number of uterine diverticulae for the same species. These
facts seem to denote that there must be a much greater variability
than is usually thought, and we would urge helminthologists who
can obtain large quantities of material to undertake a comparative
study of these various species. We feel certain that the results of
such studies will greatly reduce the existing number of species of
the genus T'aenia s.str., and perhaps also hring to light the existence
of ““ geographical varieties.”” It is in this latter class that we place,
with specific rank for the present, the species 7. confusa Ward and
7. bremner: Stephens, while awaiting a comparative study of
T. saginata (Goeze).

T. monostephanos v. Linstow. 1s considered as an anomally, and
does not figure in the list given below, as we do not see the
necessity to maintain such a worm with specific rank.

T. ursina v. Linstow is too badly described to be recognized as a
distinet species, the description not corresponding to the figure. One
fact is certain, and that is that the hooks as figured by v. Linstow do
unot correspond to those of any known species of 7Taenia s.str., and

_appear to be deformed by refraction.

From the shape and size of the hooks, as well as from their
number, 7. hyperborea v. Linstow is a synonym of 7. multiceps
Leske: and for the sanme reason 7. polycalcaria v. Linstow is a
synonym of 7. pisiformis (Block). 7. intermedia Rudolphi and
T. foinae E. Blanchard are undoubtedly synonyms of 7. taeniae-
formis (Batsech).

. For the reasons given in the preceding paragraph, 7. brachy-
soma Setti 15 a synonym of 7. brauni Setti. 7. erythruca Setti is
placed provisionally in the list given below, as no definite details
with regard to the single circlet of hooks are given. It is, however,
interesting to note the small size of the hooks.

We have been fortunate enough to be able to cut sections of the
original material of Rudolph’s 7. laticollis, and, although it was in
a bad state of preservation, we are able to state that this is a distinct
species, as the following will show. According to the size of the
large hooks 7. laticallis ought to come very near to 7. taeniaeformis.
However, the small hooks of the latter species are much larger than
those of the former species. In 7. taeniaeformis there appears a
distinct sphincter vagina; this latter, however, is absent in
T. laticollis. For the above reason one seems justified in considering
1. laticollis as a distinct species.



i

|

|

— Q108! 0g | 6% . ya—20 , . ,, P — — 8061 ......‘......c“ﬂ.wgnrw&m H“ TS
._mﬁw.wﬁ. 08:68 RI-1 .cco..wmcco..m" — - - _ SOSL | CTUTTUITUTUUPIRM )t
" nda Sinee T Gt = 1 = = e CuSaeg | -
a_r.L nw 8125 FI® u 0LI-0F1 | 28 o8 03 | LB8T | TiiirietUieccr 13908
~sdomy 33 : €% R A AR . £ Re | 79 | 9oL | Tt oUiyleonay
de syonp) | I
“ds o  ‘mineovuws sippA | . : :
‘UPWY | ‘i Q .wge.@msg m%.& i | | ; ;
0 SHUIS PAAN | w0 “puvionin sundoms | , : O S ; ' .
waotaaq WINOR | ‘Diosnf ) ‘Dfnd pWDR) |23-9%:8F-¥8  ¢I-8 | OGI | 00g-081 | 998-0%€ ! 409 | 0981 | 11 0 Bupad | .:x\wa&es.eﬁ&.%
IV YJBOg ¢ Tttt pm] vpatad , 88 L3 ¥i-6 | ¢ | £33 we | ¥ - N
bt ocid _ | . . . .
: 7 UINOR | 8IPIOIUQ  “I0]0IUCO  TIINU) | o-¥ 00900 06 063023 | 0¥ | 0161 U’y | o980 "L
uutoﬁ% wnog | sprooug  Lomoo zull) 3&% ; id .::?EEH’ 96-0¢ | SRI-09T. | 0BF—08C | 09-8¢ | 6181 o%ﬁ:cc:ﬁ ORI sgooMm] "L
EDPOWY YINOF | et suatdvs ool | 0F—¢8 é Loooe 093 oty | 0¥-9¢ | 3361 npespeq spuvful
snojualin | - i |
~094U>  UOR0L] ENPIDE ; i
. snpivdosT nuns ﬁw 4 ; :
‘enypo suag ‘Suviyoy ; ! .
‘usgjodowso) | ‘nsussQeu ) “WIEY D) | ZE:ILE |  YI-8 | 000°G-009 | LLI-ZET | 62433 ' 8Y-—¥E | 08LL %
LR T N B e i
EEM%EM ...a&%s 8&:% %.ﬂmw ,, pm 0Z5051 | 981 981 | ¥8-2€ | 0181 &
UEPRG | ettt 09 VWU [1}4 | oL oot | o8t 062 | g€ | 8361 | b
CAPOIY ‘BAIPALY | vttt Ly} 81un) 8866 |  TI-O1 | 0RI-00T | 06-98 | OPI-0EL ' 5608 | L6Gl e
QOIBYTY | et rees Uy s1un) 03 k S1-€1 v 09 | 30126 | 99T-H¥1 | ¥8-83 | 3361 A, &
BT i H .
30 saeg ﬂs_%.a - “pfns oupase) W mam) 'gs-L5 i 1e-65 ) L1-9L | OFF " an-gs SPT | %6-83 | OT61 ' ° K’
“UOLAD) “BIPUT | “c ottt e ury) vy 08-92 | ST~3L | 00&'1-09% | OS1-CTT | OBT-09T . 38-—8% | 161 &
snptomd snisom g ‘e0pou Iy 1 [ |
‘DUNOf DIRSNY  $NIWINLD ! | :
- L obopdy ‘vpuan 1N ] i '
WMDWY | DUty 0 Wew () ‘el | , j m
YNog “woLIIUTY sﬁ.ﬁ%_‘o ‘40100%00 MU () ! ! |
0 L * vuwndow)) ‘D0, y |
fwﬂ&w ﬁw%m ‘ppmoguUL .,om .§m§%ﬁ~.w& 28-18 7 §1-21 | 09T-0¢t | 027002 | 0zF-08e | ze-03 | ems ‘ Tt (uomed)
“BYSO[Y 'PUBIBOY | ttroeteltooen te) g1un)) é [0t | 008 0Ri-oR | OLT-8YL, V693 | 681 U ZOYUOy
sopoary josoiels w ,u | , |
‘_-_.4': s_&wﬁm ................ Wl spun)) 10867 ¥E-T8| 9305 | 0GL-00Z | 03T-8L | ¢i1-g€1 ! 28~08 | LFET [ (818A39D)
*(Ippe ! ! | Do
na?%_oamco ............. suardus owog 9g-18 b 0T-4  000'R-000'Z OFT-OTT | ORT-09T = 09-43 | 2921 | SmouuyL
e | | _“ |
ﬂwE« q__&o:_ﬁ ................ W s1um) mau«m#».cuj S3-05 | 000°1-0S¥ | 821-96 | 881-9UT | 98-¥3 | 6OST ‘ .......... (010qQoQ) | et 210 "L
Q§Q§§ o L ange | cvenneeeeeen gy | seccenns .
‘wesgyjodomso) |, ‘sndny ssa%amaaa fun) \C8-¥8 16688 010 000'-094 | 09T-OTT | 082-0LT | ¥5-38 | ooLT | Tt sefred vusbyOpAY L
hids N hd Nﬁk i e | gy | ceeerreere e (omany) | e eeees .
‘usgiiodomso) | ‘ersusosvigor ) “UWISY S1UD) 1862 | 936 000'1-00F% M 081-06 | OZT-0GT | 2838 | 0821 | ~"* ="' " (onsoy) sdoogmes -1
i | |
H , w s A .iuom ” .s_uem ‘#N00H
. i . ol ! ssoyouwag : . . ad.
goLnqIsIa 1S0H | “0AQ A | wBuer | _Jm.m eum%q uﬁﬂaz 199X Joyjny gajoadg
: i
i I omg oz1g I
i

‘SIVRRVIY FOHd Dwuav |

J0 SAINAdS 4HI 0 LSIf



III. DISTRIBUTION OF THE AFRICAN CESTODE.

Wg have endeavoured to collect iu the following list all the species
of adult Cestoda which have been iecorded from Africa.

As the accompanying map will show, we consider under the
heading of Africa the Ethiopian region of most zoo-geographers,
ninus Arabia and Madagascar. This territory can be (,onsldeled as
strictly African, and, except for the higher Nile Valley, is isolated
from the Mediterranean region by the Sahara, an unsurmountable
barrier to beast.

We have numbered the regions from which parasites have been
recorded, and have designated with a star an occasional occurrence
and with a spot expeditions and systematic investigations. In the
following list the wumbers in brackets refer to these regious |the
species marked with an asterisk are also to be found outside the
Ethiopian region].

It is really astonishing when we consider that in an area of
something like 700,000 square miles there have been found only 162
species of Cestoda [of these species 118 are autochtonous to the
Ethiopian region] from thirty-one different regions. These figures
represent about 8 per cent. of the eutire Cestode fauua of the globe.
Let us hope that in the future our knowledge of the African Cestode
fauna will be increased so as to form a basis of comparison with other
continents, thus giving rise to intevesting relationships.
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Map showing the distribution of the Cestodes of the Ethiopian Region.
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Last 0¥ Crsrona Froym rurE ETnioriaxy Reciox.

Parasite. i

Liikeella pretoriensis n. g., n. sp.,

* Diphyllobothrinm lh'(‘zpwnx (Dk’%lng)
Diphyllobothrinm theileri n. sp.
Diplocotyle serrata v. Linstow [?].

* Mesocestoides lineatus (Goeze).. ... ...

* {noglocephala magna (Abilzaard). . ..

*_tuoplocerhala magna var. gigantea
(Peters) A
* Anaplocephala perfoliata (Goeze). . . ..

A poplocephata rhodesiensis_(Collin). . !
Anoglorephala spatula (v. Linstow). .

Paranoglocephala acanthocirrosa n. sp.
Fuhrmannellatransvaalensisn. g., n.sp.

* Moniezia denticulata |

* Moniezia expansa (Rudolphi)

* Moniezia trigonaphora Stiles & Hassall |

Oochoristica herpestis Kofend
Orochoristica ichnewmontis n. sp, o
1uermicapsifer aberratus n. sp... ... ..
I'nermicapsifer apospasmation Bischoff |
Irermicarsifer arvicanthidis (Kofend) |

I nermicagsifer grineensis (Graham). .
I nermicapsifer hyracis (Rudolphi).. ..
* Tnermicapsifer interpositus Janicki. . .
Inermicupsifer lopas Bischotf

Irnermicapsifer norhalli Baer X
Inermicapsifer pagenstecheri (Sebti). .

Inermicapsifer prionodes Bischoff.
Inermicapsifer settii Janicki
*Thysanosoma giardi {Diesing). .
* Aritellina centripunctata (Riv olta)

Stilesia hepatica (Wolﬂhugel). .
Stilesia vittata Railliet. . . .

Raillietina isomudis (%ett
Raillietina sphaeroceg hala

i Procavia capensis, P. sP..
Procavia capensw, Heterohumz

Raillietina voluta (v. Linstow)
Dilepis trichocephalus v. Llnstow
* Dipylidium chyzeri v. Ratz..
Dipylidium fuhrmanni n. sp

* Dipylidium caninum (Lmneus)

*Dipylidium oerleyi v. Ratz
Dipylidium zschokkei Hnngerbiihler. .
Hl,menolepu macrascelidarum n. sp..
Hymenoley.is muris- wrwgah Janicki,.

*[Jumenolepis pana (v. Siebold). . .

Hymenolepis crassa Janicki. .
Hymenolepis capensis Janicki ..
Hymenolepis chrysochloridis Ja
*Taenia brauni Setti
Taenia bremneri Stephem
Taenia erythraea Setti.
Tarenia hyaenge 1. Sp.......
*Taenia hydatigena (Pallas),
*Taenia oviz (Cobbold)
Taenia parva n. sp.
*Taenia pisiformis (Bloch). .
Taenia regis Baer N
*Taenia saginata (Goeze). ............

*Taenia solium Linneus........... ...

Host.

MAMMALIA.

Otocyon megalotis, .. .........
Felis pardus. ..............
Zibethailurus serval, Felis ('aﬂm
Strepsiceras strepsweros
Caracal caracal
Equus caballus,
zebra
Ceratorhinus bicornis

Hippotigris ‘

Hippoligris

Equus  caballis,
turchelli

Equus hurchelli. .

Procavia capensu

brucei, P. sp.
Otomys 1rr¢rratus ............
Thry i

Hippopotamus alba (Perrtmmo),
Hippotragus equinus

Ovis aries, Cephalophus monti-

cala.

Bos taurus,  (ephalophus
grimmia, Pediotragus sharpei,
P. horstacki

Herpestis sanguineus. . .......

Herpestis gracilis . ..

moggi. ... ...
Heterahyra r brucet, P. sp..
Arviconthis reslwulans, Mus
moggi, Otcmys irroratus
Cricetomys gambianum, Epimys|
rattus, Mug damarensis
Procatm syriacn, P. capensis, r
B {2

Pmcaria syrigea, I’ sp.......

Heterohyrax brucei, P. <p..

brucei, P. =
Helerahyrax bmcei, P.ospe.. ..
Procatia capensis, P. sp .
Bos taurus, Bubalis canna. ...
Ovisaries, Cephalophusgrimmia,
Pediotragus sharpei, P. hor-
stocki, Oreotragus oreotragus,
Hippotragus equinus
Ovis aries, Capra hircus. .
Camelus dromedarius,
Arvicanthis abyssmwu .
Chrysochloris aurea.
Erinaceus albiveniris. ...

Erythrocebus ryrrhonotus.

Felisdom..................

Zibethailurus  serval, Felis
caffra

Cants fan., Thousmesomelas(?),
Otocyon megalotis, Proteles
cristatus

Cynictis penciwzta
Macr

Arvicantihis nilotions. ... ....
Homa sapiens

Mus musculus
Chrysochloris capens

Hyaena brunea. .
Canis fan..
Canis fam..
Genelta Iudw
Canis fam..

; East Africa (28, 31),

Distribution.

Transvaal (12).
Transvaal (12) (Zoo).
Transvaal (12).
South Africa (10).

| Tranevaal (12) (Zoo).
Transvaal (12).

East Africa (15, 16, 19).

South Afriea (10, 13, 12),
East Africa (21).
Transvaal (12), East Africa (15).
Transvaal (12), East Africa (15,
8, 17).

Transvaal (12;.

Transvaal (12).

East Africa (17), Sudan (26).

Transvaal (12).

Transvaal (12).

Sudan (25).

Trausvaal (12).

Transvaal (12).

East Africa (18, 28).

Sudan (25), Transvaal (12).
West Africa (23), East Africa
20), South

Sout}:

East Afriea (28,
Africa (9, 12).

Africa (9, 12).
Fast Africa (18, 20).
East Africa (20), Transvaal (12).
East Africa (18, 28, 31).

East Africa (18, 19, 20).
South Africa (9)

Transvaal (12).

Sudan (26), Transvaal (12).

Transvaal (12).

East Africa (21).

East Africa (31).

Sonth Africa (10).

West Africa (3).

West Africa (3).

East Africa (21).

Sudan (25), Transvaal (12).

‘West Atfrica (2), Transvaal (12},

East Africa (21).

South Africa (13).

Transvaal (12).

South Africa (10).

‘West Africa (4), East Africa (v |
Sudanp (30).

South Africa (10).

South Africa (10).

Sonth Africa (10).

East Africa (28).

Transvaal (12).

East Africa (21).

South Africa (9).

Transvaal (12).

East Africa (15).

Sudan (2 ).

East Africa (20), South Afrfer
(12), West Africa (6).

South Africa (12)



Parasite.

Chaetophallus robustus Nybelin.......
Tetrabothrius campanulata Fu
Tetrabotlrius filiformis Nybelin,
Tetrabothrius fukrmanni Nybetin.
Tetrabothrius gracilis Nybetin. .. ... ..
Tetrabothrius intermedia Fuhrmann. .
Tetrabothrius skoogi Nybelin.........
Mesocestoides charadri: Fuhrmann. ..
* Bertiella delafondi (Railliet). ... ..
Imermicapsifer linstowi (Parona). .
Ophryocotyle herodiae Fuhrmann
Davainea paucisegmentata Fuhrmann.

* Davainea proglottina (Davaine)
Raillietina debilis (Baylis)
Radllieting senaariensis (Weithofer). .
Raillietina raganda (Baylis).........
*Raillietina (Paroniella) corvina
{Fuhrmann)
Raillietina (Ransomia)
(Baylis)

th;"llzetma (Ransamia) calcaria
u]

Raillietina  (Ransomia)
(Fuhrmpann)
Raillietina (Ransomia)
{Baczynska)

*Raillietina_ (Ransomina) echinobothrida

bycanistis

clavicirrosa

cohnt

(Mégnin
Raillietina (Ransomia)

emperus
(Skrjabin}

Raillietina (Ransomia) macrocirrosa
(Fuhrmann)

Raillietina (Ransomia) gendrei Joyeux
Raillietina (Ransomia) numida
(Fubrmann) X

*Raillieting _ (Ransomia)
(Bascyznska)

Rail vetina (R:msomm) pintneri
(Klaptocz)

Raillietina (Ransomia) provinciali.

penetrans

oF CEQ.T()D L FROM
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F’IHIOPI AN REGIONA(( ontmued)

THE
Host.
Aves,
Chlororhynchus <p........... |

Porcellaria ~p..
Muaggueus aequinoc:
Thalussogera chlororhynchus. .
Magyueus aequinochiales.. ...
Porcellarin sp..........

Puffinus griseus. .
Tringa minuta. .
Qena capensis. .
Numida ptﬂorhyncha
Theristicus hagedask . ...
Numida  ptilorhyncha,

meleagris

Gallug dom,................
Anastomus lamelligerus. . ... .
Columba guinea.. ... ...
Halietus vacifer.
COrvus spo..coovn. .

Bycanistis subguadratus. ... ..
Corythaedla eristata. .........

Francolinus clapertoni,
Pternistes lucani
Gallus dom.................

Gallus dom..

Buceros seratogynina

Turacus bufforis. ...........

Vinago calva

Numida ptilerhyncha,
N. meleagris, n. sp.

Gallus dom.............. ...

Numida ptilorhyncha,
N. meleagris

(v. Linstow)
*Raillietina  (Ransomia)
(Molin)
Raillietina (Ransomiu)
(Fuhrmann)
Raillietina

tetragona
undulata

{(Ransomia) werneri

(
Ratllzetmu (Raillietina)
{Rudolphi)
Raillieting (Raillieting) leptotrachela
(Hungerbiihler)
Raillietina  (Skrjabina)
(Molin}
Houttuynia struthionis (Rudolphi), .. .

crassula

cesticellus

Porogynia paronai (Mouiez)........,
Cotungia crasse Fuhrmann., . ........

! diogenes flagellum (Goeze)..........
Idiogenes horridus africunus
Hungerbiihler
Sphryonchotaenia uncinata Ransom. .
*Chapmania tapica (Clere) . ..........
Chapmania unilateralis Skrjabin
Schistometra wettsteini Welthofer. . . .,
*Dileris macrosphincter ¥ulirmann. . .,
Didepis odhneri Fuhrmann. ..........
*Trichocer huloides bzrostrata Clere.. . ..
* Parachounotaenia coronata (('replm)
Parachoanotaenia meyistarantha
(Fuhrmann)
Anomotaenia discoideu (v. Beneden). .
Anomotuaenia mwrophallos {Krabbe), ,
Anomotaenia procirrosa Fuhrmann. .
* dnomotaenia trapezoides Fuhrinann.
*Cyclustera capito (Rudolphi).. .. .....
Dendrouterina herodiae Fuhrmann. .

«Cyclorchida omalancistrota (Wedl.). . ‘ Platalea leucodua. . .

Fr Ui adspersus. . .....

Numida ptilorhyncha, Gollus
om

Corythacola cristata..........

Colius leucotis. . ............

Colwmba dom........o.on

Pterocturus namagaa. . .......
Gallus dom.................
Struthio camelus, 5. mqub-

dophannus, S. masaicus,

N. australis

Numida ptylorhyncha,
N. meleagris

Nuniida ptylurhnn(-ha,
N. rickwae, n. sp.

Milvus parasitus. .. ... ......

Raptatores. . ................

Neotiscaffra................
Otis arabs. . .. ..
Bucoraxr cafer.
Otis arabs (7). ..
Ardeola ralloides. . . .. ..
Qedionemus scnegalensis. ... ..
Totanus calidris, T. rubagnata
Charadrius cantineariuns. ... ..
Oedicnemus senegalensis. ... .

Ciconia ciconiu . . .
Rhycopylus glariota.
Francolinus clapertoni. .
Milvus aegypticus, M. a
Pseudotantalus ibis
Herodias garzettae,

Distribution.

West Africa (8).

South Africa (10).

South Africa (10).

West Africa (8).

West Africa (8).

South Africa (10).

West Africa (8).

Sudan (29).

South Africa (10).

Sudan ("7) East Africa (18).
Sudan (27

Sudan (27), West Africa (3).

Transvaal (12).

East Africa (23, 24).

Sudan (25).

East Africa (23, 24).

East Africa (28).

East Africa (23, 24).

‘West Africa (4).

Sudan (29), West Africa (8).
Kast Africa.

West Africa (3).

West Africa (6).
| West Africa (6).

West Africa (3).

East  Africa (23, 28),
Africa (3).

Hast Africa.

Sudan (29), West Africa (1).
West Africa (3).

West,

Africa (24,
Africa (7).
West Afriea (4).

17), West

East Africa (24).
Africa (7).

South Africa (13).
West Africa (7).

south Africa (12, 13, 14).

Eas]t Africa (28), West Africa
Eas’;':\(r&c:\ (23), West Africa

Fast Africa (17).
Sonth Afriea (13).

East Africa (22).
Sndan (29).
East Africa (20).
Sudan (25).
Sudan (27).
Sudan (27}.
Sudan (27).
Sudan (27).
Sudan (27).

sudan (27).

sndan (27).

Sudan (27).

Soutn Africa (13).

Sudan (..7)

Sudan (5,

Sudan (25), Bast Africa (17),
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Parasite. Host. Distributlou.
. AVES.
Echinarhynchotaenia tritesticulata ;| Anhinjarufa............... , Sudan (27).

Ful nn
Dipylidium ervicole ¥Fubhrmaun, . .. ..
Choanotaenia polyorchis (Klaptoes). ..
Parutering bucerotina Fehrmaun. .. ..
Buiterina unganda Vaylis.. ... ... ...
Rhabdometra numide Fuhrmann

Octopetalum gquiterae Baylis

Oligorchis delackau.i Fuhrmanun
*Hymenolepis carioca (Magalhaes)
Hymenolepis columbinae Fuhrmann.
Hymenalepis bi Fuhrmann.
Hymenalepis glandularis Fuhrmann
Hymenolepis himantopodis (Krabbe)
* Hymenolepis medici Stossich
Hymenolepis microcephata (Rudolphi) ;

* Hymenolepis multiformis (Creplin). .
Huymenoleris parvirostellata v. Linstow
* Hymenolepis rugosus Clere........... :
* Hymenolepis villosa (Bloch).. .
Taenia heteracantha Fuhrmann. .
*Cladotaenia cylindracea (Bloch)
* 4 coleus vaginatus (Rudolphi). .
Gyrocoelig brevis Fuhrmann. ........
* Diplophallus polymorphus (Rudolphi).

Dioicocestus aspera (Mehlis)..........
Progiymotaenia evaginatea Fuhrmann..

Progynotaenia fuhrmanni Skrjabin. . .

Progynotaenia jacgerskioldi Fuhrmann |

Duthiersia fimbriata (Diesing)

* Bothridium pythonis (Blainville)
*Palaiq varant Shipley...........
Acant, ia continua Rudin.
Acanthotaenia articulate Rudin

Oochoristica agamae Baylis. .
Oochoristica theileri Fuhrmann.
*Qochoristica crassiceps Baylis
Qochoristica zonuri Baylis. .
Ophiotaenia adiposa Rudin, .
Ophiotaenia gabonica (Beddard)
hiotaenia ménnigi Fuhrmann.
Ophiotaenia theilery Rudin
O'phwtamm 28chokkei Rudin

q

*Cylindrotaenia anericana Jewell
Bactrachotaeniaschulizei( Hungerbiihler):

Wenyonia minuta W
Wenyoma viriis Woodland

(Klaptocz)
Proteocephalus suleatus (Kiaptocz) . .

Corallobothrium solidum (Fritsch). . ..
Monticellia malopteruri (Fritsch). .. ..
Ancistrocephalus microcephalus {Rud.)
Echeneibothrium austrinum Linton. ..
Crossobothrium angustum (Linton). ...
Acanthobothrium paulum Linton. . ...
Rhynchobothrium imparispine Linton.

: Gyps kolbi

 Milvusaegypticus, M. purasitus

" Cynnires gutturales
i Numida ptilorhyncha,

. Numida meleagris. .

. Himantopus himantopus.

L Milvus aegypticus
.. ' Fualcones
. | Himantopus candidus,

o . Leptodira hotambeia. .

.y Callorhynchus antarclicus. . ...
! Callorhynchus antarcticus

Lophoceros naswtus..........

N. wmeleagris
Guttera  edouardii, .

ptilorhyncha
Plalacarorar africanus. ... ..

Numida

Rena capensis .
Chenalopex aegyptu‘us
Himantopus hlmantopus

Pelecanus rufescens

Ciconia ciconia, Ardea cinerea,

A. | purpurea, Nyctwoma:
bis

Hum.

Peleya(lzs avtumnalis
Ardea cinerea
Eurystomus afer. .
Columba guinea ..
Numida ptilorhyncha, n. sp..

Hoyplopterus spinosus

Himantopus candidus,
H. himantopus

Podiceps capensis. ..........

Oedicnemus senegalensis

Charadrius minor. . . ...

Pluvianus aegypticus

REPTILIA.

Varanus albigularis, V. nilo-
ticus, V. sp.

Python natalensis...........
Varanus niloticus. .
Varanus niloticus. .
Varanus niloticus. . . ..
Agama sam;umolenw ........
Agama hispida, var. distans. .
Psammophis subtaeniatus. . . .
Zonurus tropidosternum. ... .. '
Bilis arietans........... ..

Bitis gabonica. . . ... .
Naja haie
Naja haie. .
Xenopus laevis

AMPHIBIA.

Rana aequiplicata, Arthroleptis
ogoensis
Rana adspersus

PISCES.

Callorhynchus antarcticus
Mormyrus caschive. . . . ..
Synodontis membranaceus
('hmswhthys auratus. ..

Synodontis schall

1 Clarates
laticeps, Chryswhthys sP.
Malopterurus electricus. ......
M alopterurzw slectricus. ...... |

Moala
Raja sp.

south Africa (10).

sudan (27), East Afriea (17).
sudan (27).

Bast Africa (24).

Sudan (27), West Africa (4).

Kast Africa (17).

Sudan (27

West Afnca (3).
sudan (27).

Bast Africa (20).
sSudau (27).
sudau (25).
Sudan (27).
Sudan (27).

i Sudan (27).

Africa (2).
Sudan (25).

~ East Africa (28).

South Africa (10).
East Africa (24, 27)
Sudan (27).

Sudan (27).

Sudan (25, 27).

East Africa (17).
Sudan (27).
Sudan (27).
Sudan (27).

Bast Afriea (17), Transvaa
(12), West Africa (1),

Transvaal (12) (Zoo).

West Africa (3).

Transvaal (12).

Transvaal (12).

East Africa (22).

Transvaal (12).

Tast Africa (22).

East Africa (22).

West Africa (9).

West Africa.

Transvaal (12).

Transvaal (12).

Transvaal (12).

. East Africa (20).

Bast Africa (22).

. South Africa (13, 14).

: South Africa (11).

South Africa (11).
Transvaal (14).

Sudan (30).

Sudan (30).

Sudan (30).

Sudan (30)

Sudan (27).

Sudan (27), West: Africa (7).

. Sudan (27).

Sudan (27).

. i South Africa (11).
I South Africa (11).

South Africa (11
South Africa
South ;‘Mﬂca

sugi
11,
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EXPLANATION OF THE FIGURES.

Luheella pretoriensis, n.sp.

Fig. 1. -A diagrammatic transverse section, to show the relative position of the excretory
vessels and of the nerves. .
Fig. 2.-—~Whole mount of gravid segments, showing the characteristic aspect of the uterns.
Fig. 3.-—A tranaverse section passing through the eirrns pouch.
Fig. 4.—-A sagittal section, showing the internal anatomy.
Fig. 5.- -The details of the cirrus ponch.
Diphyllobothrium theileri. v.8p.

Fig. 6.—-A transverse section passing near the ovary.
Fig. 7.-—A sagittal section, showing the internal anatomy.
Fig. 8.-—A sagittal section through the gravid nterus.

Paranoplocephala acanthocirrosa, n.sp.
Fig. 9.—Two different aspects of the scolex : (a) relaxed, (b) contracted.

Fig. 10.—Horizontal section, showing intcrnal anatomy (reconstructed).
Fig. 11.—Horizontal section through a gravid uterus.

Pukrmannella transenalensis, n.g., n.sp.

Fig. 12.—Horizontal section,. showing the general anatomy (reconstructed).

Fig

Fig.

Fig

. 13.—Portion of a transverse section, showing the aspect of the nterns.

. 14.—Diagrammatic view of a segment, showing the disposition of the uterus.

. 15.—Sagittal section passing through the juncture of the ventral vessel and the trans-
verse vessel.

16.—Sagitial section, showing the growing uterus.

. 17.—Sagittal section through 3 gravid segments.

Oochoristica ichnewmontis, n.sp.

Fig. 18.—Horizontal section, showing the general anatomy (reconstructed).
Inermicapsifer aberratus, n.sp. 5
Fig. 10. Horizontal section, showing the anatomy (reconstructed).
Fig. 20.—-Aspect of 3 gravid segments.
Inermicapsifer arvicanthidis (Kofend).
Fig. 21.—Whole mount of the scolex.
Fig. 22.—Horizontal section, showing anatomy (reconstrocted).
Fig. 23.—Transverse section, showing the young uterus.
Fig. 24.—The aspect of 3 gravid segments.
Inernicapsifer lopas (Bischoff), .
Fig. 25.-—Nine individnals all at the same stage of development. (Drawn to the same scale.)
Inermicapsifer linstowi (Parona).

Fig. 26.—Whole mount of a gravid segment.

Inermicapsifer guineensis (Graham).
Fig. 27.—Horizontal section, showing the excretory sysatem.

Dipylidium fubrmanni, n.sp.

Fig. 28.-—Three different aspects of the scolex.
Fig. 29.—Interunal anatomy.

Hymenolepis macroscelidarum, n.ap.
Fig. 30.—Scolex.
Fig. 31.—Hooka.
Fig. 32.--Transversc section, showing the anatomy.

Taenia parva, n.sp.

Fig. 33.—Whole monnt of the entire worm.
Fig. 34.-—Large and small hooks.
Fig. 35.—Portion of a transverse section passing through the genital pore.

Fig.

36.—Photomicrograph of a transverse section passing through the ovary.



Fig.
. 38.—Photomicrograph of a transverse section passing through the vagina and cirrus
Fig.
Fig.
Fig.

Fig.
Fig.
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37.—Photomicrograph of a transverse section passing through the cirrus ponch.

ponch.
39.—Photomicrograph of a transverse section passing through a yonng gravid uterus.
40.—Photomicrograph, showing the longitudinal musculature.
4).—Whole monnt of two gravid segments.

Taenia hyaenae, n.sp.

42.—Large and small hooks.
43.—Whole mount of a gravid segment.

LIST. OF ARRREVIATIONS.

CP. Cirrus pouch. T. Testes.
DV. Dorsal excretory vessel. TV. Transverse excretory vessel.
E. Ova in the parenchyma. Ug. Uterine glands.
GA. Genital atrium. Up. Uterine pore.
MYV. Main exeretory vessel. Ut. Uterus.
N. Nerve. V. Excretory vessel.
Ov. Ovary. Va. Vagina.
M. Retractor muscle. VD. Vas deferens.
RS.  Receptaculum seminis. Vg, Yolk-gland.
S.  Sphineter muscle. VSi. Vesicnla seminis interna.
Sg. Shell-gland. VV. Ventral excretory vessel.

SV. Secondary vessel.
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Fig. 7.

Fig. 8.
Diphyllobothrium theileri, n.sp.



Fig. 10.

Fig. 11.

Paranoplocephala acanthocirrosa, nsp.



Fuhrmannella transvaalensis, n.g , n.sp.



Fig. 18.
Oochoristica ichneumontis

n.sp.

d

Fig. 19.

ig. 20.

¥

Inermicapsifer aberratus, n.sp,




Fig.31.

Fig. 24.
Tnermicapsifer arvicanthidis (Kofend),
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Inermicapsifer lopas (Bischoff).
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Fig. 26.
Multicapsiferina linstowi (Parona).

Fig, 27.
Inermicapifer guineensis (tiraham).



Fig. 26.

Fig. 29.
Dipylidium fuhrmanni. n.sp.
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Fig. 32.
ITymenolepis macroscelidwrum, n.sp.
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Fig. 35,

Taenia warea, n.sp.









Fig. 42.

Fig. 43.
Taenia hyaenae, n.sp.
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ERRATA .

Page 22 line 45 for M. denticulata read M. alba.
23 in list for length mm. read length m.
29 in footnote tor Hydracarimde read Protozoon.
39 in list for length mm. read length m.
50 line 11 for senalis read serialis.

50 hine 41 for Terythruca read T.erythraca.

55 for Parasite Host

Moniezia denticulata Hippopotamus alba (Per-
" roncito) '

read Moniezia alba (Perroncito) Hippopotamus
amphibius.



