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Contributions to the 
South 

Helminth-Fa una 
Africa. 

Mammalian Cestodes. 

BY JEAN G. BAER,' J).Sc. (Neuchatel). 

I. INT'RODUC'riON. 

of 

\VHEREAS the South American and Austrnlian hehninth-fauna is com.­
paratively 1vell known, that of South Africa has been sadly neg1edeu 
uutil recent years. 'rhe probable reason of this is that scientifi~ 
explorers do not generally trouble to colled intestinal parasites 
either because of the extra trouble incurred, or else underesti natin(p 
the importance of this factor for :faunistic studies. . 

0 

It 1-vas with this :fact in mind that Sir A~rnold Theiler, K.C.lf.G., 
Director of the VeteriDary Research Laboratory, Onderstepoort, 
Pretm·ia, ha<l eollected all the intestinal parasites from the animals 
shot for museum purposes in the districts outlying Pretoria. 

This valuable collection, which was presented to Prof. 0. 
Fuhrmann a few years flgo, consists chiefly of nematodes and of avia.n 
cestodes, the mammalian cestodes studied in this paper representing 
about one-quarter of the whole collection. 

As 1vas to be expected, of the twenty-hvo species examinedJ nine 
are new to science, including two ne1v genera and one new· :family. 
Of the nineteen hosts, fifteen have to our knmvledge never 1Jeen 
recorded before as harbouring cestode parasites. 

vVhilst working through this collection, we have incurred a 
heavy debt towards our devoted teacher, Prof. Dr. 0. Fuhrma11n, 
whose vast experience and knowledge of the subject, coupled 1vith 
his unfailing aid and encouragement, have been as invaluable to us 
as his personal library and collections, placed entirely at our disposal. 
\Ve express our most heartfelt thanks to Prof. 0. ]'uhrmann, and 
hope that all the time and trouble spent in initiating us into the 
fa~cinating mysteries of helminthology may not have been spent in 
va1n. 

\V c also express our sincerest thanks to the following : -
To Prof. R.. T. Leiper, F.R.S., Professor o£ Helmintholog}T in 

the University o£ London, :for having placed at our disposal 
slides and material of cestodes from the hyrax. 

ro Dr. A. Collin, o£ the Zoological Museum, Berlin, for sending 
us tl~e types, and also type material, of several South Ahical) 
spec1es. · 

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

'fo Dr. 'I'. Southwell, of the Liverpool School of Trovical 
:Medicine, for material :from the pouched rat. 
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To Dr. G. M. Vevers, Superintendent of the Gardens of the 
Zoological Society, London, :for obtaining facilities to 
examine s1ides, and for information regarding hosts. • 

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

To Prof. F. J. Meggitt, University College, Rangoon, India, 
for · placing his types of I ne'f'micapsifer zaniziba'rensis 
~Ieggitt, 1921, at our disposal. 

To D:r. Ch. J oyeux, Labo·ratoir.e de Parasitologie, Paris, :for 
kindly sending us a translation of a Russian paper; 

To Dr. Gertrud Theiler, for undertaking the correction o:£ the 
proofs ·of this paper. · . 

And finally to our friend 1vf. .Th. Delachaux, Assistant in the 
Zoological Department of the University of Neuchatel, for 
his help in executing certain of the drawings illustrating 
this paper. 

Thanks to the disinterest~d collaboration of the above, we have 
been able to clear up certain points o:£ systematic interest. This 
represents, however, an infinitesimal portion of the work left to be 
done Vi7ith . regard to mammalian cestodes. Certain genera are. in 

·1nu~h need of revision: the genus Taenia s. str. is an example,. To 
our' mind, only go·od results are to be obtained from the study of 
the .origiiial species, and any species insufficiently described of which 
no types or cotypes exist should be suppressed. This seemt: to be the 
only \vay of straightening out the synonomy of certain groups, in 
vvhich much confusion has been caused of late by "occasional 
helminthologists," whose only aim seems to be to place their name 
behind a species. The results of our studies have showiL us that 
authors do not generally take into consideration the individual 
variation of a species, variation which, as we will show, may be very 
great in certain cases. The role of the host should also be considered, 
and would prevent authors committing such absurdities as the 
recording of species of A nozJlocephala, Dava'l:nea, and H ymenolezJ'£s 
hom marine fishes ! · 

JEAN G. BAER. 
N eucha tel, ~'.[:::Jy, 1924. 

SPECIES ARRANGED ACCORDING TO THEIR 8Y8TE11!IATIC 
ORDER. 

p SEUDOPHYLLIDEA. 

A. Liiheellidae, n.fam. 
I. Lilheella, n.g. 

1. L. p1'etovriensis, n.sp. 
B. Diphyllobothriidae Liihe, 1899, e.p. 

Diphyllobothriinae Liihe, 1899, e.p. 
II. Diphyllobothrium Cobbold, 1858. 

2. D. theileri, n.sp. 
CYCLOPHYLLIDEA. 

C. r1n~plocephalidae E. Blanchard, 1848. 
(a) Anoplocephalinae Fuhrmann, 1907. 

III. Anoplocephala R. Blanchard, 1848, e.p. 
3. A .. ma,,qna (Abilgaard, 1789). 
4. A. rhodes'£ensis Yorke and Southwell, 192J. 
5. A. spatula (v. Linstow, 1901). 
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IV. Pa.ranoplocephala Liihe, 1910. 
6. P. acanthocirrosa, n.sp. 

V. Fuhrrrnannella, n.g. 
7. F. transvaalensis, n. sp. 

VI. Moniezia R. Blanchard, 1891. 
8. M. trigonophora Stiles and Hassall, 1892. 

(b) Linstowinae Fuhrmann, 1907. 
VII. Oochoristica Liihe, 1898. 

9. 0. ichneumontis, n.sp. 
VIII. lne1'rrnicapsi/er Janicki, 1910. 

10. I. aberratus, n.sp .. 
11. 1. m~vicanthid1:s (Kofend, 1917). 
12. 1. hyracis (Rudolphi, 1810). 
13. 1. interpositus Janicki, 1910. 
14. 1. no1·halli Baer, 1924. 
15. 1. pagenstecheri (Setti, 1897). 

(c) Avitellinri:nae Gough, 1911. 
IX. L1 vitellina. Gough, 1911. 

16. A. centripunctata (Rivolta, 1874) . 
. D. Dilepinidae Fuhrmann, 1907. 

Dipylidiinae Stiles, 1896. . 
X. D'Z:pylidium Leuckart, 1863: 

17. D. caninum (Linneus, 1758). · 
18. D. fuhrmanni, n.sp. 

E. H ymenolepinidae Fuhrmann, 1907. 
·xi. H yrrnen.olepis W einland, 1858. 

19. H. rrnacroscelidarum, n.sp. 
20. H. sp. 

F. Taeniidae Perrier, 1897, e.p. 
XII. Taenia Linneus, 1758. 

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

SPECIES ARRANGED· ACCORDING 110 THEIR HOSTS. 

1NSECTIVORA. 
lll acroscelidae. 

* Macroscelides bra.chyrhynchus A. Smith. 
Hymenolepis macroscelidarum, n.sp. 

CARNIVORA. 

Canidae. 
* Otocyon megalotis Desm·. 

Hyaenidae. 

Liiheella pretoriensis, n.g., n.sp., 
Dipylidium caninum Linn. 

* P1'oteles cristatus Sparrm. 
Dipylidium canium (Linneus). 

* Hyaena brunea Thunb. 
Taenia hyaenae, n.sp. 



66 

V'i·ve.r·ridae. 
* Genetta ludia. 

Taenia pm·va, n.sp. 
':' H erpestes gracilis Riipp. 

Felidae. 
Ooch01·istica ichneumont·is, n.sp. 

':" Zibethailu-rus serval (Schreb). 
Diphyllobothrium theileri, n.sp. 
Dipylid1~um juhrmanni, n.sp. 

-):< Felis ca:fJra Desm. 
Diphyllobothrium theiler·i, n.sp. 
Dipylidium fuhrmanni, n.sp. 

Ron ENTIA. 
iJJ ,utidae. 

"' Tatera lobengulae De \Vinton. 
Hymenolepis sp. 

'·' Otomys irroratus Brants. 
Paranoplocephala acanthoci1Tosa, n.sp. 
Inermicaps1:jer arvicanthidis (Kofend). 

'~ llf us moggi. 
I nermica:psifer aberrat1u, n.sp. 
Ine1·micapsijer arv,icanthidis (Kofend). 

Octodont·idae. 
~' Thryonomys swinderenianus Temm. 

Fuhrmannella trans'vaalens·is, n.g., n.sp. 

UNGULATA. 
P1'0CG!i1.~idae. 

Equidac. 

Bovidae: 

P1·ocavia capensis Pall. 
Anoplocephala spatula (v. Linstow). 
I nermicapsi.fe1· hyracis (R udol phi). 
lnerm,icaps1fer interpositus Janicki. 
1 nenm'r:apsder norhalh Baer. ' 
I ne1·micaps£jer pa,r;enstecher·i (Setti). 

Equus caballus Linn. 
Anoplocephala magna (Abilgaard). 

Hippotigris zebra (J-'inn .). 
Anoplocephala magna (Abilgaard). 
Anoplocephala rlwdesiensis Yorke and 

Southwell. 

Yo< Cephalophus grimmia Linn. 
Af on,iezia trigonopho1·a Stiles and Hassall. 
Avitellina centripunctata (Rivolta). 

~< Oreotragus oreotragus Zimm. 
Avitellina centripunctata (Rivolta). 

''" Pediotragus sharpei Thomas. 
A vitellina centripunctata (Rivolta). 

':< Ped,iotragus horstocki Thunb. 
Avitellina centrjpuncta.ta (Rivolta). 

The names of the hosts throughout this paper are ~ccording to 
Trouess:Jrt's Catalogue (1899 and 1905); those marked with an 
asterisk are new to science. · 
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II. D:ESCRIPTION OJT SPECIES. 

p SEUDOPHYLLIDEA. 

A . LunEELLIDAE, n.fam. 

I. Luheella, n.g. 

1. Luheella. pretoriensis, n.sp. 
(Figs. 1, 2, 3, 4, · 5.) 

Host: Otocyon megalotis Desm. 
Locality: Rooipoort No. 325, Rustenburg. 
Coli. No. P. 685. 

A SINGLE SPECIMEN of this very interesting worm was obtained 
from a small Ialande's :fox. U·nfortunately, the scolex is missing; 
however, the strobila is very well preserved, though much contracted. 
There are about 350 segments, all bro:;tder than long. The total 
length is 300 mm. r:rhe 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 being about 1·14. . 

The cuticula is 11p thick, and is quite smoo_th; the subcuticular 
cell layer is very distinct, the spindle-shaped cells bei;ng about 
0·08 mm. in length. In between these subcuticular cells there is a 
single layer of external longitudinal ·muscles, made up of stout, 
jsolated fibres. rrhe internal longitudinal muscles are 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 between the longitudinal musde fibres. The dorso­
ventral n~uscles are numerous and well developed. Calcareous 
corpuscles are to be found in small numbers throughout the entire 
parenchyma; they are spherical and about 23tt in diameter. 

1'he two :longitudinal nerve stems are very much displaced 
towards the centre of the segment . T'hese nBrves are very stout, 5a,u. 
in dian~eter, and are situated at a distance of 2·7 mn~. from either 
edge, in segmen.ts 9 mm. wide. 

rrhe excretory system presents certain interesting peculiarities. 
It is possible to distinguish two main longitudinal vessels 56tt in 
{liameter and situated outside the nerve stems. These two vessels 
Dre lined with a 0·8.u thick cuticula, and are situated at a distance 
o:f 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 th~ secondary vessels. The 
latter, situated entirely in the medullary parenchyma, fonn two 
groups, there being two vessels on either side of the nerve stem. 
(See diagram.) 'l'hese ten vessels communicate with one another 
through numerous secondary anastomoses. vVe have been unable to 
detect any excretory vessels in the cortical parenchyma. The t-estes 
are oval in shape, the greatest dian1eter of 0·12 mm. being situated 
in the dorso-ventral plane. They occupy a single layer situated in 
the two lateral fields of the medullary parenchyma, and the latter are 
not united by 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 being eleven to twelve situated laterally to 
the nerve stems. ;rhe vas deferen,;s is extremely coiled, and lies in 
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the dorsal region of the segment; it enters the mrrus pouch sub­
terminally. The latter measures 0·5 1nm. in length and 0·3 mm. in 
diameter, and is very powerfully built. The muscular wall is very 
thick, and is chiefly constituted of two internal layers of longitudinal 
muscles and by one external layer of circular muscles. Near the 
proximal end of the pouch th.e muscles form a kind of thickening, 
acting functionally as a sphincter 1nuscle. The distal portion of the 
cirrus pouch contains a large vesicula seminis of variable shape and 
size owing to its possessing very muscular walls. 'rhere is a fairly 
long ductus ejacula tori us opening into the powerfully built cirrus. The 
latter is 0·4 mn1. long and 0·05 mm. in diameter, and has a very thick 
muscular wall. The cuticula lining the cirrus 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 a thick-walled tube, passing on the ventral surface 
of the segment and forming in its distal portion a fairly muscular 
receptacuh1n1 seminis. 'rhe ovary is confined entirely to the posterior 
region of the segment, and is situated ventrally to the uterus. The 
shell-gland is very well deve'loped. 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. It will be noticed that one loop is always 
more distended than the other, and this without any regularity 
whatsoever. The proximal portion of the uterus is highly 
differentiated, and forms a thick-walled muscular tube surrounded by 
numerous de-ep staining glands. [" Uterinaldrus·en," N ybelin (1922), 
p. 64. J 'rhe uterine pore is situated posteriorly to the genital pores,. 
and irregularly to the right or to the left of the mid-line. The yolk­
glands occupy the usual position surrounding the genitalia, and are 
only interrupted dorsally and ventrally of the :latter. The ova 
measure 61·34,u, and are thick shelled and 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 s.et aside the Ptychobothriidae Luh&, e.p., 
as having the uterine pore on the surface opposite to the genital 
pores; there now remain the Diphyllobot.hriida.e Liihe, e.p., and the 
Cyathocephalidae Nybelin. 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 this 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 proximal 
portion of the uterus, a · tubular uterus and a distinct preformed 
uterine pore being considered with analogy to the digenetic 
trematodes as a primitive character. 

For the Diphyllobothriidae Luhe, e.p., we. find by far the most 
important character in the presence of a 1nuscular vesicula seminis 
externa. Uterine glands may be found, although never so well 
developed as in the preceding family. The uterus opens separately 
behind the genital pores, all the three genital openings being 
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constantly on the ventral surface. From the enu1neration of the 
above characters it will be seen that neither of these families can 
accommodate our genus, which presentl:i 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 families : however, the structure of the 
cirrus pouch tends distinctly towards the type J.net with in the 
second family, although not attaining the higher differentiation met 
with in the latter. 'J.1he 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 Cyathocephaliclae and the D,iphyllobDth1'i1.·dae. 
For this new family we propose the name L{theelhdae, vvith the 
following diagnosis : -

Pseudophyllidea of moderate size, with a very · well-develop-ed 
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 ·w.ell develop-ed; receptaculum seminis present; 
uterus a winding tube of which the proximal portion is surrounded 
with well-developed uterine glands; uterine pore distinctly pre­
formed; ova large, thick-shelled, and operculated. 

Adult in mammals. Type: genus L'iiheella, n .g. 

The diagnosis of the genus Lii.lwella will be as follows:­
Lii}wellidae, with a well-developed excretory system contained 

entirely in the medullary parenchyma, and consisting of ten longi­
tudinal vessels connected \vith one another through anastom;oses; 
longitudinal nerves much disp-laced towards centre of segment; testes 
numerous, forming two lateral fields. 

Adult in Canidae. Type: Luheella pTetoTiensis, n.sp. 
We dedicate this new genus to the 1nem.ory of the late 

Dr. M. Liihe, whose work has laid the foundations of a rational 
classification of the Pseudophyllidea. 

B. DIPHYLLOBOTHRIIDAE, Liihe, 1899, ·e.p. 
Diphyllobothriinae Liihe, 1899, ~·P· 

II. Diphylloboth1'i1-c.m Cobbold, 1858. 
2. Diphylloboth1·ium theile1·i, n.sp. 

(Figs . 6, 7, 8.) 

. Hosts: Zibethailurus serval (Schreb). Felis ca/fra Desm. 
Localities: Fairfield No. 918, :Mooivlei, and 

Bridgewater No. 766, Rustenburg. 

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

Several sp-ecimens of this new worm were collected from bush cats 
and from tiger cats shot in the neighbourhood of Pretoria. The 
general aspect is that of a typical 1nember of this genus. ':rhe 
average length is 350 to 400 mm .. and the greatest width 3·3 mm. 
On the ventral surface there is a slig-ht depression along the median 
line forming a characteristic vallecule along the whole strobila. 
rJ'h~ scole~ presents no re111arkable features, being of the typical 
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~hape.; its dimensions are very variable, as 1s the case for most 
members of this gen_us (vide Fuhrmann, 1922). The length varies 
from 0·53 to 0·86 mm. and the width from 0·25 to 0·3 mm. Behind 
the scolex there is a distinct '' neck." The first segments are 
0·4 nun. "\vide and 0·02 111m. long, beeom.ing O·f! mm. long in the 
widest segment; towards the end of the strobila the segments become 
somewhat narroviTe;r and also longer; in this region they measure 
1·9 nun. in length and 2·4 mm. in width. 

The cuticula is 4·5/1 thick, and immediately beneath the latter 
there is to be found a sjngle and very -distinct layer o£ longitudinal 
muscles of which the fibres are 3·8/1 in diameter, and do not show 
any tendency · to form bundles, but remain distinctly isolated from_ 
one another. Here and there are to be seen attached to the cuticula 
very fine fibres of dorso-ventral muscles. 

The internal -longitudinal muscles are yer.y vvell developed, and 
form a layer 0·04'mm. thick. rrhese muscles consist of stout isolated 
fibres 211 in diameter. We were able to observe on our sect.iont' the 
plasmatic eore of the muscle-fibre. rrhe transverse musculature, 
situated beneath the longitudinal muscle layer, is weakly deYeloped, 
consisting of about four to five fibres. 'l'he dorso-ventTal muscles are 
Yery sparse. Calcareous corpuscles are to be found in small numbers 
throughout the entire parenchyma. They are spherical in shape and 
measure about 8·5J.L in diameter. 

The two main nerve stems are very much displaced tm,:ards 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. wjde. On 
transverse sections the nerve stems are about 0·03 mm. in diameter .. 

. rrhe excretory system presents a departure from the type usually 
met with, and bears certain analogies to that of D. 1·aillie6 v. 
Ratz (Kotlan, 1923). There are only four longitudinal excr~tory 
vessels, two being situated in each lateral field of the medullary 
parenchyma and outside of the nerve stems. These vessels decrihe a 
tortuous course, and are connected with one another through nne 
anastomoses. Their diameter is about 11J.L. We have been uu:::t ble 
to observe any vessel in the cortical parenchyma. 

rrhe testes are very large and about spherical in shape. They 
measure 0·11 to 0·15: 0·06 to 0·08 mm., their greatest diamder being 
dorso-ventral. 'rhey are situated in a single layer, and occupy nearly 
all of the lateral fields of the medullary parenchyma. Tl1ey form. 
two distinct bands on either side of the genitalia, and are united by a 
single row of testes imn1ediately anterior to the cirrus pouch. A 
transver~e section in this region shows about 25 testes, there being 
altogether about 300 to 400 of these gonads. The vas deferens is 
situated dorsally and is much coiled, eritering the vesicula seminis 
at the side. 

'l'he cirrus pou,"h is aberrant from the type usually met with in 
this genus, which is characterized, as we have already had occasion 
to 1nention, by a distinct vesicula seminis externa. It has, however, 
a close resemblance to that ·described by .Kotbin (1923 ) for 
D. raillieti v. Hatz. In both of these species there is no distinet 
vesicula seminis exterua, the latter forming part of the cjrrus pondl. 
In support of this interpretation we have observed that in young 
segments in which the genital organs are beginning to be 
differentiated, there appear two distinct primordalia, the one for 
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t1le future vesicula seminis and the other for the future cirrus pouch; 
as .the segments become older these hvo primordalia gradually 
fuse together, to become :finally a very muscular vesicula seminis 
within the cirrus pouch. This vesicula seminis is lined with a 
ciliated epithelium, as has also been described by Kotlan (1923). It 
communicates through a short canal with a second vesi.-;nla 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 O·lG mm. :in length and 0·06 mm. in diameter. 
.,..rhe total leng·th of this muscular cirrus pouch is 0·3 mm., the 
diameter being about 0·13 mm. There are no " prostate '' glands. 

The vagina is a thiek-,valled tube opening behind the cinus pouch 
and on the side of a fairly deep atrium; its course is entirely ventral. 
In its distal portion it forms a fairly large 1·eceptaculum seminis 
about 0·06 nnn. in diameter. 'l'he ovary is in the posterio:r region of 
the seg-ment, and is situated slightly on the dorsal side of the uterus. 
It is formed by two wings measuring 1 mm. across on horizontal 
sections. rrhe yolk glands are situate·d in the cortical parenchyma, 
and are only interrupted on the dorsal and ventral surfaces in the 
neighbourhood of the genitalia. 'Ihe uterus is characte1·ized by the 
great dian1eter of its coils, of which there are three on one side and 
four on the other of the mid-line. The uterine pore is situated 
poste1·ior to the vagina, sometimes on the mid-line, but usually 
alternating irregularly either to the right or to the left o£ the latte1·. 
The ova are numerous, thick-shelled, and opercufatecl; they measure 
57·34fl. 

From the above ilescription it .. will he seen that D. tlteden: is 
different from all previously described species of the genus. It comes, 

· however, very close to D. Tadlieti v. Ratz, and presents certain 
analogies with the latter, as we have already shmvn. .However, \ve 
deem the following difterenees sufficient to justify a new species. 'l1he 
excretory system. presents four instead of six longitudinal Yessels; 
the nerve stems are much more displaced tmvarcls the mid-line of the 
sti'obila; the testes are fm"-er 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: 34ft against 67 to 72. :40 to 
54f-t fnr D. 'l'a.ill,ieti v. Ratz. One other point might eventually be oi 
importance and that is the difference of host and o£ locality. 

In 1910 Li.ihe united the two genera Diph}Jlloboth1'1>u:m Cobbold 
and Dibothriocephalu,s Liihe, the first-named genus hav-ing priority. 
However, in 1922, Cohn published a paper in vvhich he has CGinpa1·ed 
the two type species, i.e. Diphyllobothr·i·nm ste'mmacephaltnn Cobbold 
and D·ibothn."ocephaltts lat'us (Linneus). He comes to the con­
dusion that these two species represent two distinct genera. 
We agree, however, with Fuhrmann (1922), and do not accept Cohn's 
conclusions, these latter being of specific but not of generic 
importance. 

Into the following list \ve have endeavoured to place all the kno1Yn 
species of the genus from mammalian hosts. Several species are still 
referred to the genus Bothr.ioCiephalus Rudolphi; these are: 
B. mm·ginatus Krefft, from Macropus sp.; B. folittm Diesing, from 
H erpestes alb,icaudtts; and JJ. didelph;t;(hs Ariola, from Didelphys 
?1W1'S'ltpialis. The first two species are not well enough known to 
allow them to be placed in the genus D·iphyllobothTium or in any 
other genus. The third species 1s, however, a true member of the 



72 

genus Both1'iocephal1.t.s, at least judging froin the description given 
by Ariola (1900). We wonder, however, if there has not been a. 
confusion of labels, as the genus Both1'iocephat'us is only recorded a!3-
inhabiting fishes. · 

We consider D. amePicanun1 Hall, from the dog, as an immature 
specimen of D. latum (Linneus), for the following reasons. We find 
that Hall's (1908) description and figures tally e:x;actly with speci1.p_en&· 
of D. latu?n that we have ourselves obtained experimentally from a 
dog. The longest specimen measured, when aliv-e, 500 mm. in length 
and 4 mm. in width; the smallest specimen measured 330 mm. in 
l~mgth and just shows ova. We believe that these data justify our 
~~o~clusions. 11:acCallum (1921) has described under the name of 
Dibothriun1 tangalongi, n.sp., a typical species of Diphyllobothnum; .. 
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 
H as such. 

Botryocejal1.ts long~:collis Parodi and "\Vidacowitch (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 
~pecific name is already occupied. 

It is difficult to state whether D. taen1:rn:des Leon (1916) should 
be considered as a distinct species or as a malformation of D . • latum. 
The fact that it has been recorded since on t"Yo 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 worn1 has been made. 

Ward (1928) 1nentions 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. lat,um. 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. latum has 
been recorded-from zoological gardens, it is true-from Ursus arctos 
(Landois. 1877) and from Procyon lotor (Kotlan, 1923), this last 
belonging to a family clOiilel~- related to the Ursidae. 
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CYCLOPHYLLIDEA. 

C. ANOPLOCEPHALIDAE E. Blanchard, 1848. 
(a) Anoplocephalinae Fulun:tann, 1907. 

III. Anoplocephala E. Blanchard, 1848 e.p. 

3. Anoplocephala magna (Abilgaard, 1789). 
Ho~ts: Equus caballus, llippot-ig1'-is zeb·ra. 
Localities: Onderstepoort Laboratory, Pretoria Zoo. 
Coli. Nos. 0 L 165, 0 L 164. 

This species seems to be fairly eommon in South Africa, and has 
.:\!ready been recorded, from the above hosts, both by Gough (190S) . 
and 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 'rhorles1:ens1's Yorke and Southwell, 19:21.. 
Host: Hippotigris zeb·ra. 
Locality : Rossieshoek No. 906, R ustenhurg . 
. Coli. Nos. P. 641, 642, G43. 

In a previous paper (1924, a.) we have considered this sper:if's as 
a variety of A. perfoliata ~Goeze), from the horse. HoweYer, olil 

further consideration, and on comparing it with A. spatul'a 
(v. Linstow), we have cDme to the conclusion that we are dealing \vith 
a distinct species which is extremely closely related to A. perfoliata 
(Goeze). 

Yorke and Southwell (1921) have gone i11to 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. Linstow, 1901). 
Host : Procam:a capensis. 
Locality: Rooikrans No. 7GO, Hustenburg. 
Coil. No. P. 116. 

'rwo specimens of this interesting species 'ivere collected from the 
intestine of a rock-rabbit. 

The greatest length given by Bjschoff (191!3) in his review of this 
species does not surpass 40 mm., whereas the larger of our two 
specimens is more than twice that length, attaining 90 nun. ':rheFe 
are about 200 segments, all broader than long, the greatest ·width 
being ·12 mm. 

We were able to observe on our sections a point of anatomical 
detail not mentioned by Bischoff, namely, that the cirrus is coYered· 
with a very great number of minute spines. 
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IV. Paranoplocephala Liihe, 1910. 
6. Pm·anoplocephala acanthocirrosa, n.sp. 

(Figs. 9, 10, 11.) 
Host: Otomys irro~atus Brants. 
Localities: Buffelspruit No. 253, Jericho; 

Klipfontein No. 479, Pretoria. 
Coll. Nos. P. 145, 182, 393, 394, 398, 399. 

Altogether six specimens wer-e collected from water-rats. ..A.ll 
e;xcept P. 394 were in good condition, the ,latter tube only containing 
:fragments. · . . 

The length of the strobila varies from 45 to 60 mm., there being 
about 70 to 100 segm·ents, all broader than long. The greatest 
width is 5 mm. The 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 rom. 
There is no rostellum, nor are there any hooks. The suckers are 
comparatively small, 0·2 mm. in diameter, and are situated c'lose 
together. Behind the scolex there is a distinct but short non-
segmented region 0·4 mm. long. . 

The longitudinal musculature is well developed, and consists of 
two distinct layers. 'rhe outer layer is fornted by bundles of six to 
nine fibres each, and the inner layer by bundles o£ four to five fibres 
each. The transverse and dorso-ventral muscles are well developed. 
The entire parenchyma contains egg-shap-ed calcareous corpuscles; 
the latter measure 14: 8p.. 

The excretory system presents the usual four longitudinal vessels, 
the ventral vessels being joined . by a transverse vessel in the 
posterior region of the s·egment. 'l'he dorsal vessels are situated 
dorsally and outside of the ventral vessels. 

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

'l1he cirrus pouch is well developed, reaching beyond the ventral 
excretory vessel and has a thick 1nuscular wall; it 1neasures 0·8 mm. 
in length and is 0.2 mm. in diameter. ~~he distal portion of the 
pouch contains a well-developed vesicula serriinis. The cirrus itself 
is stout'ly built, and is 0·4 mm. long and 0·02 mm. in diameter; it is 
thickly beset with small spines. 'rhe vas deferens is hardly coiled, 
and passes right across the segment, splitting up into vasa efferentia 
towards the centre of the latter. Th~ testes fonn a large group of 
about forty to fifty on the aporal side of the segment. They are 
spherical in shape, measuring 34p. in diam-eter. 

The vagina opens into the genital atriurn posterior to the cirrus 
pouch. It describes a somewhat vag·ue curve as it goes to join the 
female genitalia, and forms a distinct 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 transv-erse tube 
passing dorsally of the excretory vessels and with numerous . antero­
posterior evaginations. 'l'here are from nineteen to twenty of these 
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evaginations . in each segment. The outer shell of the embryophor.e 
measures 0·5 mm. in diameter. The latter forms a distinct piriform 
apparatus 15p. in diameter. 

The genus Parano1Jlocephala was erected by Luhe in 1910 .to 
contain a single species Anoplocephal~ omphalodes (Hermann), whi.ch 
differs from all the other species by having irregularly altE:rnati11g 
genital pores and by the absence of a vesicula seminis externa. At 
the time the validity of the genus :may have seemed sommvhat doubt­
ful; however, the occurr<:mc·e of another 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 \Ve compare the two . species, shmYing the 
differences that exist between them ; - , 

LrsT OF THE SPECIES OF Paranoplocephala FROM :nLu:LHALS. 

Species. 

I I I I ~ i 

I 

r I . • N :J. of Cirrus § I 
Author. l' ear.,l Length. Width. Seg- Pouch. ,_. ;::: . Host. l Distribution. 

meuts. ~"S~ 1 

-----------~~.---~~~w ___ ! ___ _ 
P. omJ;halodes .. (Hermann) 1783 ! 120-215 1~ 3·4-5 150-300 0·21 0 ·3 1 111icrotz!s ; Europe. 

1 

Aa;{i~~l!~, ! 
j II terrestris ! 

P. acantlwcirrosa I N. sp. l I 45-60 I 5 70-100 0·8 0 · 5 O~omys ! South Africa. 
, uroratns j 

-----~--~---~-~---~--~----~--~~~-------~--------

V. F ·ulvnnannella, n.g. 
7. Fuhnnannella tr·ansvaalensis, n.sp. 

(Figs. 12, 13, 14, 15, 16, 17.) 
Host: Thr"yonomys su•£nderenianus T·emm. 
Locality: Olifantshoe.k No. G91, Rustenburg. 
Ooll. No. P. 723. 

The only specimen in our possession is unfortunately not com­
plete, as the head is missing. The strobila consists of about 200 seg­
ments all broader than long. The total length is 90 mm.; the smallest 
segrnents are 0·08 mm. long and 2 nun. wide. About the middle of 
the strobila the segments are 0·4 .mm. long and 4·5 mm. wide, the 
end segments being 0·5 rnm. long and attaining the maximum width 
of 7 mm. The cuticula is 8p. thick. and beneath the latter there is a 
distinct la.;yer of sub-cuticular cells about 19p. wid·e. · 

'l'he longitudinal muscles are extremely well developed and :form 
two distinct layers. rrhe outer layer consists of bundles made l'lp of 
five to nine fibres each, and the inner layer of bundles contains 
hventy-two to twenty-five fibres each. The bundles of the outer 
layer are small and about three times a·s nume1·ous ns those of the 
inner layer. rrhe transverse and dorso-ventral muscles are very well 
developed. 11he entire parenchyma contains very numerous calcareous 
corpuscles; the latter are egg-shaped and measure 11: 8p.. 

rrhe excretory systern is formed by the usual four longitudinal 
vessels, the two dorsal vessels being situated dorsally and interior to 
the ventral vessels. 

The genital pores are double, and are situated in the middJ~ of 
the edge of the segment. Each segment contains two eompiete set~ 
of genital organs, the genital ducts passing dorsally of the excretory 
vessels and of the nerves. 
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'l'he1'e are about 200 testes occupying the free space hetwe.en ·the 
two ovaries and situated in two to three dorso-ventral layers. In 
certain cases there may also be a few testes on the poral side of the 
ovaries. These testes are spherical and are about 0·08 mm. in 
diameter. 'l'he vas deferens describes seve1·al coils before entering 
the cirrus pouch. 'l'hese coils are usually Inuch distended with. 
spe1·mato.zoa, thus Teplacing· functionally a vesicula seminis externa 
which is absent. 'fhe cirrus pouch is small, not even extending as 
far as the nerve, and IS not very powerfully built. It is 0·23 niin. 
long and about 0·08 mm. in diameter. 'l'he cirrus is ine1·m and 
slendeT, measuring 0·1 mm. in length and 0·02 mm. in diameter. 

'fhe vagina is situated posterior to the cirrus pouch in both sides 
of. the segment. 'Ve have found no exception whatever to this rule. 
J·ust before opening into the common genital atriu1n the vag:ina 
describes a veTy characteristic curve towards the posterior exti·emity 
.of the segment. In its distal portion the vagina forms a. distinct .and . 
fairly large receptaculum. seminis. . The ovary is fan-shaped and 
somewhat lobed, and measures ·on horizontal sections 1 mm. iu 
diameter. The yolk-gland is ·well developed, and is situated dm·sal of 
the ovary. 1'he uterus, ·which constitutes the main character of what 
vH~ consider to he a new genus, presents a structure 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 eonnected through an intricate network of 
anastomoses (see diagram). The top of the arch\vay is situated in 
the anteTior part of the segment, and the t\YO sides are the one dorsal 
and the other ventral to the latter . The genital organs are entirely 
enclosed by this soTt of pergola. At a later stage the uterus sends 
out branches in ali direetions. 'rhese branches foree their way 
through the longitudinal and transverse muscles fibres, and proceed 
throug·h the parenchyma as far as the cuticula. The gravid segments 
present a very characteristic aspect, as can be seen from fig. 17. 

'fhe embryo is p1·ovided \vith three shells. The outer shell is 
spherical, and. measures 0·05 n:un. in diameter ; the middle sheH is 
much shrunken, and appears adherent to the inner shell; the latter 
forms a distinct piriform apparatus l9p in diameter, and is pTovided 
'-rith two horns 12 to 13p in length. 

'Ve consider the above characters sufficient to establish a new 
genus, of which the diagnosis would be as follows:-

.. 4noplocephal£nae, with segments broader than long. T'vo com­
plete sets of reproductive organs in each segment . . Genital ducts 
pass dorsally to the excretory vessels and to the nerves. Inter­
proglot.tidal glands absent. V a.gina posterior to cirrus pouch in both 
sides of the segment. 'Jlestes, t-wo to three layers, occupy entire field 
bet\veen the ovaries, but appear also to the poral sides of the latter. 
Ovaries situated to poral sides of the segment. Uterus a network, 
surrounding the genitalia dorsally, anteriorly, and posteriorly only, 
sending out branches passing between the longitudinal and transverse 
muscles fibres. Emhryophores with a distinct piriform appara;tus. 
Adult in Rodentia. 'rype: Fuh1·mannella t1'ansvaalenJ;'is, n.sp. 

'Ve dedicate this new genus to our devoted teacher, Prof. Dr. 0 . 
]'uhnnann, whose magnificent work on Cyclophyllidean Cestodes is 
universally recognized. . 

The position of this new genus is without doubt in the neigh­
bourhood of the genera C1~ttotaenia and ivl oniezia, and more closely 
related to the latter than to the former on account of the structure 
of the uterus. 
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VI. lJioniezia R. Blanchard, 1891. 
8. Moniezia trigonophora Stiles and Hassall, 1892. 

Ro~t~: Cephalophus grimmia, Pediotragus sharpei, P. horstoclci. 
Localities : Fairfield No. 918, 1\iooivlei No. 144, Hampton No. 768, 

Rustenburg. 

Coll. Nos. P. 4, 84, 448, 461, 462. 
This species has already heen :found in South Africa, Gough 

(1908) reporting a case from a calf and Veglia (1919) a case from 
sheep. As far as we can ascertain, the above hosts have not yet been 
reported before as harbouring this parasite. 

The specimens in our possession are extremely contracted, and 
attain a maximum width o:f 25 mm. ! We beli·eve this width to be 

. among the greatest ever observed in this genus. Another point of 
interest is the presence o£ only seven to twelve interproglottidal 
glands instead of the usual eleven to fourteen, and also confirms the 
stat~ments of Theiler (1924) with regard to the variability of a Single 
speCies. 

Of late many authors have been adding species to this genus 
without atten~pting to distinguish them from those already known. 
By :far the greatest confusion has been caused by Sauter (1917), who 
has actually succeeded in creating not less than four new species and 
three new varieties. All his species are based on characters which 
are subject to much variation, such as size o£ head, length of strobila, . 
etc., and which are not characters of specific value. On page 49 the 
author creates a variety M. crassicollis, var. nova, and on page 64 this 
"variety" suddenly assumes the name o:f M. alba, var. nova, having 
in the meantime changed its characters! One point, and one point 
only, is o£ interest, that is the species M . conjugens, n.sp., in which 
appear interproglottidal glands o£ both the "linear" and of the 
" saccular " type, and which seems to denote that the separation of 
the " planissima group " from the " expansa gro\lp " is not so 
definite as it has been supposed up to now. 

· In a recent paper Theiler (Zoe. cit.) has reduced the multiple-
species of Mo.niezia :from Ruminants to three valid species. How­
ever, we do not consider M. trigonophoTa as a synonym of M. e::cpansa, 
ac.; in the former species we always find the testes arranged in two 
triangles, a disposition which may occasionally occur in young 
segm·ents of 111. e::cpansa, but which does not justify these two species 
being united under the same name. 

We have ourselves (1924, d.) established the validity of 
M. rugosa from Brachyteles arachnoides. There now remains one 
more species described from a host other than a Ruminant, and that is 
111. amphibia (v. Linstow). We have been fortunate enough to 
examine the type material from the Berlin :Museun1, and find this 
species to be a synonym of llf. alba, as there are no inter­
proglottidal glands present. The presence of a :.Moniezia in a hippo­
potamus seems 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 " radiargeschichte Kalkkor­
p~rchen ,., are nothing ll~ore than concretions to be found in th~ 
pa.renchyma and probably derived from the host, as they present a 
distinct crystalline structure. · 
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(b) L£nst01cinae F'uhrmann, 1907. 

VII. Oochoristica Liihe, 1898. 

9. Oochoristica ichrteumont·is, n.sp. 
(Fig. 18.) 

Host: 1-I e1'pestes gracil-is Rupp. 
Localities : K wag~ctSvlakte No. 882, 

Cumberland, Rustenburg. 

Coil. Nos. P. 97, 817. 

Un£ortunatel~y, 've are only in possession of hagments of this 
~pecies, neither bottle containing a scolex, The gi'eatest width. 

· meaHlued is 4 mm. 11he cuticula is Sp thick, there being _beneath 
the latter a distinct subcuticular layer 27p wide. -

The longitudinal muscles are distributed Yrithout a11y appare11t 
ordeT throughout the entire cortical parenchyma, and con-sist of stout 
isolated fibres 4 to Gp. in diameter. The transverse muscles are some­
what sparsely developed, and pass in certain cases in between the 
longitudinal n~uscle fibres. The dorso-ventral fibres are abundant 
though very fine. Calcareous corpuscles a1·e :fairly abundant 
t-hroughout the entire parenchyma. They are spherical, about 15p. 
in uiameter. 

The two bteral nerve stems are Yery distinct, anJ measure on 
tra :nsverse sedions 95 : 75p. 

\Ve find the usual four longitudinal excretory vessels; the ventral 
vessels are, hovi'ever, Yery much displaced towards the centre of 
the segment. 'l'hey are at a distance of (}8 mm. fi'om either edge in 
segments 3·7 mm. ':vide. The diaineter of these ventral vessels is 
84p. The dorsal vessels are situated dorsally and laterally -uf the 
venhal vessels, nnd their diameter is about a third of that of the 
latter. 

'rhe genital pm·es altenwte irregularly, and the genital ducts 
pass dorsally to the excretory vessels and to the nerve. This <lis­
position of the genital ducts has been recorded only once before for 
this gei1us, and that is for the closely related species 0. her·pestis 
Kofend (1917 and 1921). 

rrhere are from 90 to 100 testes measuring' 133: 84p.. 11hey occupy 
a single dorsal layer hehind and on e.ither side of 'the ovary.' Owing· 
to the displacement of the excretory vessels, -we find a character nev~er 
yet recorded for this genus, and that is that the testes extend laterally 
of the ventral anrl dorsal excretory vessels. A transverse sedion 
usually shows four to five testes situated behveen 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 xeaches just beyond the nexve stem. It is 
0·2 m1n. long and about 0·08 mm. in diameteT. It contains a· few 
coils of the Yl1S deferens and a. fairly long inerm cirrus. rrhe latter is 
0·13 mm. long and 0·02 mm. in diameter. . 

rrhe vagina is situated ventrally and posterior to tlle cirrus 
pouch. It appears as a thick-wallecl, dark-staining tub-e lined 
throughout with setae all direeted towards the pore. ':Phe outer 
surface of the vagina. is surrounded -with dark-staining glands, 
presenting a similar aspect to those surrounding the vas d.e:ferens. 
From the pore, the vagina runs a straight course dorsally .'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 rec.eptaculunL 
seminis. The ovary forms an irregularly lobed m.ass situated in the 
middle of the segment. ~rhe yolk-gland is 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. 'rhe latter, 46p. in diameter, contain a single embryo 
measuring 30fL in diameter. In gravid segments the capsules occupy· 
t.he entire medullary parenchyma, and are disposed in two to three 
layers. Only exceptio·nally are capsules to he found in UH~ 
cortical parenchyma. · 

Of the eleven species of Oochoristica kno·wn from mammals, t his 
is the third species to be described from a mongoose, the othe1· speeie:::; 
being 0. hePpeshs Kofend, 1917, from Africa, and 0. an1-phisbefeta 
:Meggitt, 192a, from India. Our species ean immediately be dis­
tinguished from the latter and also from all the other species of the 
genus by the position of the testes, '\Yhich pass laterally beyond the 
excretory vessels. 

As Beddard (1914 ·and 1916) and Baylis (1919) have already 
pointed out, there do not seem to be characters of suiflcient imp01·tance 
t.o separate the two genera Oochoristica Liihe, 1898, and LinBto·u.:;u 
Zschokke, 1899. In both genera the genital pores are irregularl,v 
alternating, a.nd the genital ducts may pass don.ally between or 
ventrally of the e:xGretory Yessels, this disposition being also found 
in the genus Taenia, s.str. The position of the testes is variable. 
As in the genus Oochoristica, they may in certain cases be .found also 
anterior to the female genitalia (v'ide Baylis, 191D). '\Vith the 
actual state of affairs it is impossible to refer with certainty a species 
to one genus or the other, and \Ve '"'-ould propose as a temporary 
measure, and also to facilitate the determination of the species, to 
maintain the genus Linstow1:a with only two speeies, namely, 
L. ech,Z:dnae (Thompson) Zschokke, 1899, and L. semoni (Zschokke, 
1896). Nybelin (1918) has created a variety, acanthoci1'ru1n, of the 
latter species, from which it differs, as its name implies, by having 
spines on the cirrus. We have examined co-type material of 
L. semo·n:i, and have found that here also the cirrus bears spines. 
This variety must, therefore, be considered as a synonym of . 
L. se·moni. 

The hvo Australian forms mentioned above can be innnediately 
distinguished by the very great development of the cirrus pol..HJ;·. 
the latter reaching almost to the middle of the segment. 

To the genus Oochor£st,£ca 've assign the remaining species of 
L·inst01oia, Yiz., 1~. · jhen:n.r;·i Zschokke, L. braziliens1:s J anieki, 
L. anw-i'cae Bedclard, and L. lem.-u1'is Beddard. However, as we have 
already mentioned above, this is only a temporary measure intended 
to facilitate the determination of these parasites and also to stimulate 
the study of their anatomical details so that a more natun=d dass]:fic:a­
tion may he obtained. 
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VIII. lnennicapsifer J-anicki, 1910. 
10. lnermicapsije1· abe1'1'at1u, n.sp. 

(:Figs. 19, 20.) 
Host: Mus 1noggi. 
Locality: Rooikwill No. 224, Pretoria. 
Coli. No. P. 342. 

'1_1here is only a single specimen of this curious species, which 
was, unfortunately, too opaque to prepare a 'vhole mount, and has. 
t herefore, been sacrificed to prepare horizontal sections only, so that 
cel'tain anatomical details will be lacking. · 

The total length is 13 mm. and the greatest width 0·6 inm.; 
t here are altogether about 125 segments . The scolex is 0·32 mm. 
wide, and the suckers~ situated beneath the surface of the latteT, 
measure 0·14 mm. in diameter. 

The most salient point in the anat01ny is the entire absence of 
t estes 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: 30f1. The vas deferens enters the cirrus pouch 
without forming any coils, and crosses the segment almost in a 
st raight line. Within the cirrus pouch it forms a single loose coil. 
The form-er is :fairly well developed, and is 0·095 mm. in length nnd 
about 0·05 mm. in diameter, opening into a distinct genital atrium. 

The vagina, opening posterior to the cirrus pouch, appears as a 
thick-walled tube lined throughout with setae. 'fhe female genitalia 
are situated to the pore side of the segment, and consist of a small 
lohed 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 capsule containing tlnee 
to six very lai'ge eggs. · 

As will immediately be seen fr01n the above descnption, thi~ 
species is entire'ly aberrant from the type usually met with in thi,Q 
genus. However, the absence of hooks on the scolex, the unilateral 
genital pores, and the structure of the ·egg-capsules lead us to place 
t his species in the genus lnerrnicaps1:.je1', where we consider it as an 
anomaly. 

11. lne1·micapsi.fe1' ar1Y£canthidis (Kofend, 1917). 
(Figs. 21, 22, 23, 24.) 

Hosts: ilfus moggi, Otomys irora1tus. 
Localities: Bu:ffelsdraai No. 48, Elandsfontein, Pretoria. 
Coli. N9. P. 134, 266. 

In a preliminary report, Kofend (1917) described a species from 
A.1'vicanthis testicularis kordolanensis under the name of 
Anoplocephala ( ?) arvicanthidis, and without being able to assign it 
t o any known genus. A more complete description is given in a 
~mbsequent paper (1921), and ·confirms our first idea, namely, that 
t his species must be placed in the genus Inern~'£capsifer . 

We have obtained two specimens from the above 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 speci1nens, No. P. 134, vvas complete, and this 
1neasured 40 mm. in length. There appear to be about 130 seg1nents. 
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These measurements are considerably smaller than those given by 
Kofend, but, as we will subsequently show, the dimensions of -a 
single species are very variable. The transverse n1usculature, which 
is weakly developed, presents an interesting feature in that several of 
the fibres pass between the longitudinal 1nuscle fibres. A similar 
disposition has already been figured by Beddard (1912) on page 601 
for Hyracotaen·ia hyracis Beddard. Calcareous corpuscles are to be 
:found throughout the entire · parenchyma, although they appear to 
be< more numerous in the cortical than in the medullary parenchyma. 

"Vith regard to the excreto:i·y vessels, \Ve only find eight longi.:. 
tudinal vessels, whereas Kofend describes sixteen. 'J.1his difference 
pro hably arises from the fact that our sections pass through fewer 
a:nastomoses, as this excretory system is similar to that described by 
Ba;ylis (1915) in his deseription of Zschokkeella muricola Baylis. 

The genitalia present the same dispositions as described by 
liofend, with the slight difference that we find a single row of testes 
immediately behind the ovary. There are also only thirty · to foi'ty 
testes instead of fifty. The uterus appears as a transverse sack, soon 
b1·eaking down into egg-capsules; these latter vary in number from 
ten to forty per segment and ccmtain eight to twelve eggs each. 

As we will show later, these slight differences do not constitute 
specific characters. 

12. I ne1'?n'£capsije1' hyracis (Rudolphi, 1S10). 
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 frmn the Cape 

Byrax, the longest of which measured 350 mm., being 4-5 nun. 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. Inerm,icaps·zfer £nterpos1:t1.lS .Janicki, 1910. 
Host: Procm;ia capensis, Pall. 
Localities: :Th;looivlei No. 144, Rooikrans No. 760, 

R us ten burg. 
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. I ne1·micaps1:je?' norhalli Baer, 1924. 

Host: P1·ocnm:a capensis Pall. 
Locality: Rooikrans No. '100, 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 numbeT of capsules varies 
fron1 sixteen to thirty. All the other details are identical. 

15. lne1'm£capsifer pa.r;enstecheri (Setti, 1897). 
Fiost : Proca'via capensis. 
Locality: Rooikrans No. 760, Rustenburg. 
Coli. Nos. P. 48, 49, 117, 118. 

'!'his species has only been collected from a single locality and 
~eems to be much less frequent than either o:f the two above, i.e. 
l. hyracis and I. inte1'1ws·itus. 
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· Cu.rTICAL CoNSIDERATIONS ON THE GEKUS lne1'm ,icaps£fer 
JANICKI, 1910. 

Having at our disposal a large amount of material from the Cape 
Hyrax, we have undertaken a re-examination o:£ all the species of 
the genus lnermicapsije1'. '\Ve have been: fortuna.te in obtaining 
the loan of all the types of the species hitherto described together 
'vith more coniparative material. This rich material has convinced 
us that the individual variation of a single species is extrao.rdinarily 
great-greater, in fact, than it has ever been found in any other 
known genus of Gestodes-and that this specific variability has been 
the cause of endless confusion, rendering it almost impossible to dis­
tinguish one species from another. 

Various attempts have been made to find sufficient characters 
which would 1nake it possible to distinguish the genus ~zschold>:.eella 
Ransom from the genus IneP1nicapsife1· Janicki. Douthitt (1915) is 
inclined to place the two in one genus, whereas, on the other hand, 
Heddard (1912) and Meggitt (1921) are inclined to consider them as 
two separate genera, although the generic differences which they 
propose are not of much importance. 

On examining the types of Jfulticapsiferina linstow,i (Parona) 
we were immediately struck 'vith one character that has already 
been the cause of much discussion without any definite result being~ 
anived at, and that is the formation of the egg-capsules. 

In the genus ll.fulticap:;ifer£na we find the following disposition: 
'The uterus first appears as a transverse tube, which soon becomes 
filled with ,eggs. As soon as the first eggs begin to arrive within 
the uterm;, the latter branches out in all direCtions, and this branch­
ing out is not caused by the incr€ased pressure on the uterine wall­
pressure caused by the increasing number of eggs-but seems to be 
the normal mode of development of this organ, thus scattering the 
ova throughout the parenchyma. At this point the uterus "breaks 
up,P that is to say, a division appears betwee11 two cons€cutive eggs 
within the uterus, thus isolating each egg s£nqly and leaving it in 
the parenchyma surrounded by a 1nembrane derived from the 
deciduous uterus. This membrane forms the outer envelope of the 
egg, so that finally we have the same disposition as in the genera 

· Oochoristica and L1:nstowia, where we find the ova scattered throug·h­
out the parenchyma and surrounded by an . envelope derived from the 
uterus. We draw special attention to this last point, as here resides 
the djfference between Jlfulticapsiferina and lnerm1~capsije1' . 
'Vhereas in the former genus we find the eggs embedded singly in t he 
parenchyma and surrounded by an envelope derivecl from the uterus, 
in the latter genus we find the same disposition more highly 
differentiated. rrhe single egg-s 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 been described in 
detail by Janicki (1910) for I. hyrac£s (Rudolphi). 

The egg-capsules in lnermicaps·Z:fer extend laterally of the 
excretory vessels . and fill the entire segment, whereas, in Mult£­
capsi/er?:na, this is not the case, the gravid segments thus presenting 
a very charact€ristic aspect (vide fig. 26). 

*The name of this genus is now Jlbtlt'ieap.~'iferina Fuhrmann (1921), as the n nnll~ 
z.qefwkkeella is already occupied by a Protozoon. 
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It is clear that we are in the presence of two structures, of which 
we consider the disposition found in jJfulticapsiferina to be the most 
primitiv·e one, the egg-capsule of lnermicapsifer 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 ]}f. linsto·w·i 
(Parona) _ all the other species from the Hyrax and from rodents 
possessing the secondary egg-capsules. 

. There now arises the point whether this difference is ~u:fficient 
to separate these two genera, which are otherwise anatomically 
identical. 

A similar case occurs in _the get1us .Raillietina Fuhrmann 
(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 '\Yhere a large nun1ber 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-gene1·a. We propose, therefore, to unite 
both these genera under the name lner?m:capsi/e?' ;Janicki, 1910, as 
t he name of the latter genus has priority, since Jl[ulticapsiferina 
:Fuhrmann was created as a new name in 1921. 

A glance at fig. 25, a-k, will immediately bring out the extra­
ordinary variation in size and shape of a single Hpecies. All the 
worms are from the san1e host and from the same locality, and are 
nlso all at the same stage of development and possess egg-capsules 
in -the end segments. It will be seen that the state of extreme con­
t raction is entirely different in aspect fr01n that of extreme ·extension . 

The size and shape of the scolex is also variable. At one time . 
"'iYe may find a perfectly :spheTical scolex. and at another time we fin d 
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 
\Yhy 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 Iio 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 I. hynicis 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 fron1 one 
another. 

Here again considerable variation is met with, which has 
been the eause of much confusion, rendering it almost impossible to 
distinguish one species from another. The excretory system ·consist!:; 
of the usual four longitudinal vessels, of which the · two dorsal ones 
a re much smaller, and are situated dorsally and laterally to the 
ventral vessels. This systen1 is connected in the lateral fields by a 
network_ o£ fine capillaries (vide fig. 27), and in the median field 
by a system of secondary vessels. This disposition has been we'll 
:figured by Baylis (1915), and has also been mentioned by Kofend 
(1921)., although the latter author'H interpretation of sixteen longi­
tudinal vessels is caused by having mistaken the numerous 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 'veil develope'd in 
the diff-erent species, and varies slightly from one species to another, 
just like the variation of the excretory systmn in 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 distinct layers. rrhe muscle fibres, forming now 
and again irregular bundles, are distributed throughout the entire 
cortical parenchyma. The transverse muscles are usually weakly 
developed, whereas the dorso-ventral fibres are numeTous. 

Of the genitalia, we will first of all consider the female organs, 
and of these we will begin with by far the most important organ, 
11amely, the uterus, which has already been the object of much study, 
and the presence of which has even been contested by certain authors 
for their species. 

Let us first consider the uterus of 1. hyrac'is, of which a thorough 
description has been given by ~Janicki (1910). 

As is usually the case for all Cestodes :;t.ttaining a certain length 
and having a large number of segments, the genitalia deve'lop slowly, 
so that the various stages of development . of the uterus :from its 
:formation to its dissolution may easily be followed. I£, now, we go 
to the other extreme and consider I. no·rhalli, which, it will be 
remembered, is the smallest 1nember of the genus, we find no uterus . 
whatever! The ovary se-ems 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 been 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! W-e have every reasqn to believ·e 
that this worm was complete and had not lost any of its segments, 
as t:Q.e following will bear out. Contrary to what might be expected, 
when an entire worm is examined under the microscope, the smallest 
num19er of egg-capsules is generally found in the last segment. In 
other words, the first gravid segment does no~ usually contain the 
greatest numher of egg-capsules. . It is clear that a later division of 
these capsules, as has been propose.d by Southwell and lfaplestone 
(1921), cannot take place, the structure of the capsule itse'lf render­
ing such a procedure impossible. \Vhat we must admit is, that as 
the worm grows longer the number of capsules formed increases, and 
the longer th-e worm the greater variation in the number of egg­
capsules. This is also borne out by I. guineensis, where we have 
found a variation of 30 to 130 capsules per seg1nent. 

As we have observed, this variation in the . greater part of the 
species examined, we do not consider this character as possessing any 
specific value whatever. 
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The number of embryos per capsule remains fairly constant, the 
limits observed being seven to twelve, and hardly vary from one 
~pecies to another. 'rhe structure of the ovary and of the yolk-gland 
does not present any particularities. The latter is ahvays dorsal to 
the former, which is situated more m· less to the pore side of the 
segment. The ovary is a simple lobed mass, the lobes being more 
pronounced in certain cases and giving rise to the aspect 1-vhich has 
heen called " ovary double " (Meggitt, 1921). 'l'he vagina- is 
always a thick-vvalled tube lined with setae, and usually forming at 
its distal end a fairly distinct l'eceptaculum sem.inis. 

Our material has furnished us with the proof that the most 
constant eharacters of specific value are to be found in the male 
genitalia, although these also are not exempt from variation. The 
most constant eharacter tha,t we have come across is the position o.f 
the genital pore and the position occupied by the cirrus pouch within 
the segment. \Ve have examined many entire 'vorms of . different 
species, and find that 'vithin a very small limit the genital pm·,e 
a.lways occupies the same position. Certain authors state to have 
found a distinct genital papilla, 'vh.ich they consider as a specific 
<'haracter. However, this papilla is nothing more than the everted 
genital atrium, as has already been described by Zschokke (1889) in 
certain species o:f Anoplocephala. 

The cirrus pouch is never well developed, except, perhaps, in 
!. norhalli, 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 or contracts. The 
cirrus pouch always contains a small blunt cirrus, the latter never 
being armed, and also a few loose coils of the vas deferens. These 
coils may become distended with spermatozoa., and replace 
functionally a vesicula semjnis int.erna, but this organ is not pre­
formed, and a same individual may present this dilatation of the vas 
deferens or may show no trace of it whatever. Outside the cirrus 
pouch the vas deferens usually forrns nwre or less numerous coils 
before joining the testes. 

rrhe testes, although subject to a certain variation, can he 
grouped according to three distinct types, as has already been pro­
pos~d by Bischoff . (HH3). In the first type we find the testes 
throughout the entire segment and occupying the dorsal surface of 
the latter. there being no testes immediately above the genital 
organs. T'he characteristic of this type, which will in future he 
referred to as the "pagenstecheri " type, is that we find testes on 
the pore side anterior . to the female genitalia. . 

In 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 
m.ajority of the species. 

The third type only contains a single species, and is referred to 
as the " settii" type. The testes fDrm two distinctly separated 
groups, no testes ever being found between them. We insist on the 
£act that there are always two distinct groups. 

I. aberratus forms a type by itself, but, as we have a]rf'ady 
mentioned above~ we consider this species as an anomaly. 
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I-:Iaving thus brie-fly summed up the variation of the principal 
characters, we will apply our conclusions to a discussion o£ the 
species. 

Inennicapsifer apospasination Bischoft 1912. 

Synonym: Inermicapsifer parvulus Bischoff, 1912. 
Hosts: Heterohyrax b1'ucei, H eterohyrax sp. 
Localities: Abyssinia, Rikwa Lake. 
Described and figured by Bischoff (1913). 
I. parvulus is supposed to differ from this species i11 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 inconstancy of such a character. The 
number of testes varies from twenty to thirty-six per segment. 

The egg-capsules vary from hvelve to thirty-four peT segment. 

I nenn·icapsifer guineensis (Graham, 1908). (Jj--,ig. 21.) 
Synonyms: Davainea guineensis Graham, 1908. 

Thysanosoma yamb1:an11/1n Beddard, 1911. 
ThyRanotaen·ia ymnb1.:anum Beddard, 1911. 
Zschokkeella gamb1;anum Beddard, .1912. 
Zschokkeella muricola Baylis, 1915. 
lnermicaps1:jer ::.:anzibaTensis Meggitt, 1921. 
Zschoklceella gu1.:n.eens1:s Southwell and Maplestone, 

1921. 
lnermicapsifer guineensis rilihi. 

IIosts: Cr·icetomys garnbianvmz, Epimys ratt·us, il11tS dmnarensts. 
Localities: Gold Coast, Angola, Zanzibar. 
Described and figured by Baylis (1915) and by :Nieggitt (1921). 
Southwell and Maplestone (1921) have gone 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 Graham :in 
Simpson's report (1908). We have been able to examine all the type~ 
of the above species as well as an abundance of material from Accra. 
The study of this material brings us to the sam_e conclusions as the 
above authors. W-e find a variation of 30 to 130 for the egg-capsules, 
10 to 130 for the testes, and 1 to 12 for the number of embi'yos per 
capsule. 

In his description of Zschok!-ceella m'I.Ir·icola, Baylis states that 
he has found as many as twenty embryo per capsule. We have 
examined the types, and at the time con:finned this statement. 
However, on cutting sections of the co-type material, we found that 
this large number was due to masses of dark-staining nuclei contained 
within the capsule and presenting the aspect of embryos. We have 
also found these masses of nuclei in other species, and are at a loss 
to account for their presence or their utility within the capsule. 

lnerrmicapsi,fer hy1'acis (Rudolphi, 1810). 
Synonyms: Taenia hyracis Rudolphi, 1810. 

Arhynchotaenia cr1:t1:ca Page-nstecher, · 1818 (nee 
Setti, 1891). 

Anoplocephala hyrac1:s Rudolphi (Moniez), e.p., 
1891. 

. Taenia (A.noplocephala) ragazz1;i Setti, 1891. 
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ilnoplocephala hyracis Rudolphi, var. hepatica 
Nassonow, 1897, e.p. 

Inermicapsifer hy1·acis Janicki, 1910. 
Inermicapsije1' capensis Beddard, 1912. 
Hyracotaenia hvrads Beddard, 1912. 
Zscholclceella hy1·acis, Beddard, 1912. 
Inermicapsifer hy1·ac·i.r; Meggitt, 1921. 
Zschoklceella capen.r;is Meggitt, 1921. 

Hosts: Procavia capen,sis, Procavia syriacus, P1·ocavia sp. 
Localities: Abyssinia, J equina, 'rransvaal, Chamis, London Zoo 

(origin ?) . 
Described and figured by Janicki (1910). 
To the above description we add the following variations:­

'l1estes 90 to 140; egg-capsules 80 to 300. 
In a paper of thirty-one pages Beddard (1912) has actually 

succeeded in placing this species in three different genera, considering 
it as two different species. In view of such inaccuracies, it would be 
useless to attempt an analysis of his paper. 

We have been able to examine the type material of I . capensis, 
and find on the sections that there is a distinct group of testes 
forming a bridge uniting the two distinct groups described by 
Beddard. 'Ve have, on the other hand, found in specimens of 
I. hyracis certain segments in which the testes were situated in two 
groups without any bridge uniting them, and · that is why we con­
sider I. capensis as a synonym of I. hyrac1.·s. 

The types of Hyracotaen·Z:a hyracis have, unfortunately, been 
lost, but from Beddard's description we gather that thi~:; species is 
nothing more than an immature specin1en of 1. hyrac1:s. 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 I. 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 whic.h has resulted therefrom, as the last three o£ the above 
synonyms bear out. 

Inermicapsifer interpos·itus Janicki, 1910. 
Synonyms: Inermicapsifer abyssinicus Bischoff, 1912. 

I ne1·micapsijer . interpositus Janicki, var. sinait,ica 
Bischoff, 1912. 

Hosts : Procavia syriaca, Procavia capensis, Procavia sp. 
Localities: Sinai, Erythrea, Abyssinia, 'rransvaal, Chamis. 
Described and figured by Janicki (1910) . 
The specific differences put forward by Bischoff in 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. 

T'he greatest variation observed for the egg-capsules is 25-80. 
'l'he testes vary from 50-80. 

Inermicapsifer lopas Bischoff, 1912. (Fig. 25.) 
Host : Procavia bnwei, Procavia sp. 
Localities: Rikwa Lake, Dodoma. 
Described and figured by Bischoff (1913). 
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This species bears a certain resemblance to I. settii, from which 
·it can,. however, be immediately distinguished by the disposition of 
the testes, which are not situated in two distinct groups in this 
species. The polymorphisim of this species has already been figured 
above. 

The t-estes vary fr-om 40 to 50 and the egg-capsules from 12 to 23. 
lnermicaps1:jer pagenstecher£ (Setti, 1897). 

Synonyms: Anoplocephala pagensteche1·i Setti, 1879. 
Inerrnicapsife-r pagenstecheri Janicki, 1910. 
Hy·racotaenia p'l·ocaviae Beddard, 1912. 
Inermicapsife·r paronae Bischoff, 1912. 

Hosts: Procavia capens,is, H eterohyrax bTucei, H eterohy-rax sp. 
I.~ocalities: Erythrea, J equina, Rikwa Lake, London Zoo 

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

• From examination of the types and co-types we find that these 
three species are identical. · 

Bischoff (1913) distinguishes his species from I. pagensteche·J·i 
in that it is somewhat smaller and contains fewer egg-capsules. 
This we have already seen is not a specific differen'ce. 

Beddard (1912), as already stated above, did not have a mature 
worm 'vith 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. 

I ne1·m1:capsifer p1'ionorles Bischoff, 1912. 
Synonym: Inermicaps·ije1' prionodes, var. inter-med£a Bischoff, 

1912. 
Hosts: H eterohyra:v brucei, H eterohyra.1.! sp. 
Localities: R.ikwa Lake, Msala, Dodoma. 
Described and figured by Bischoff (1913). 

:For the reasons already given above, the variety created by 
Bischoff is a fairly common variation which comes to 'light when 
more material is exa1nined. 

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

1 nermicapsijer settii ,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-capsules. vVe find eight to twenty-five of 
these as compared to the twenty of Janicki. 

Vevers (192.2) described this species from the London Zoo. We 
have, however, examined the slides, and find them to be 
I. pagensteche1"£. 

This ::;pecies seems to be extremely localized, and has never yet 
been recorded from any other locality · than the· above . . 

There now remain two species which have been assigned to the 
genus Ine1·micapsifer, and whose poRition has never been established, 
viz., I. · sp. J anieki, 1910, and !.- ,r;ondokrn'ens£s (Klaptocz, 1906). 

10 . 
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All that is knovvn about these two species is the size and shape of the 
head and strobila. It seen1s little short of absurd to maintain these · 
two nam~s among the tlpecies of Inennicaps'ifer', as it is more than 
probable that their identity v;;ill never be known. We therefore 
propose to strike these two names off the list of species hitherto 
described. 

Until the 1naterial of Zschokkea r·enwta v. Linstow, 1905, has 
been examined, this species must be considered as a Taenia s.l. 
:From the description no inforrnation of any importance can be 
gathered. However, from the general anatomy and disposition o± 
the longitudinal musculature as drawn by v. Linstow one fact may 
be gathered, and that is, that this species has nothing in common 
with the genus Inermicaps·ijer. 

The genus Thysanotaenia Beddard, 1911, should be maintained 
for the time being with the single species Th. lemuris Beddard, 1911. 
'J.1he anatomy of this species is sufficient to distinguish the genus from 
lner·micapsifer. The study of more material will show i:f this genus 
is valid or not. 

If we take into consideration the foregoing, the follovving will be 
the diagnosis of the genus lner'micapsrJer· : - · 

· Linstowinae of variable size and shape; the suckers are situated 
beneath the surface o£ 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 one 
another through a more or less well-developed system of ramified 
secondary vessels; dorsal vessels, dorsal and lateral of ventral; 
genital pores unilateral; genital ducts pass between the exci:etory 
vessels and dorsal of the nerve; testes numerous, exceptionally less 
than ten; ovary lobed to pore side of segment; uterus a transverse 
sack soon breaking up into egg-capsules c·ontaining several eggs, or 
into uterine capsules containing, a single egg. Adult in Rodentia, 
li yracoidea, and Galliformes. 

Type: I. hyracis Janicki, 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. 

Fuhrmann (1908) has shmvn that it is possible to establish the 
relationship between two groups of birds by their Cestode parasites. 
This has to our know ledge never been known to occur for Mammalian 
Cestodes, and in most cases does probably not exist. However, the 
genus lnermicapsifeT may one day be shown to establish a certain 
relationship between the hyrax and rodents, and this fact is 
supported by the conclusion of !)reiswerck (1895), who has studied the 
te.eth of various mammals, and concludes that the Hyracoidea should, 
according to the structure of their teeth, be placed between the 
Rodentia and the Ungulata. 

We find the genus lnern?..icaps·ifer in the hyrax and in rodents, 
and we find on the other hand the genus .4 noplocephala in the hyrax 
and in ungulates. Time and further study will show if this is a 
coincidence or i£ this is a true case where the relationship o£ the 
maniina:lian hosts is established by their Cestode parasites. 



KEY TO THE GENUS l~ERMIOAPSIFER. 

~ . Ca.psules in gravid segments contain a single egg ......... . 
Capsules in gravid segments contain several eggs ......... . 

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

3. Testes on a.poral side only ................... . ..... . ... . 
Testes extending throughout entire segment ............. . 

4. \Vorms exceeding 100 mm. in length, testes very numerous 
\Vorms not exceeding 100 mm. in length, testes not very 

numerous ......................................... . 

5. Worms exceeding 40 mm. in length, about 40-50 testes .. 
vVorms not exceeding 40 mm. in length ................. . 

About 20-36 testes per segment ........................ . 
About 50-80 testes per segment ........................ . 

·,. Testes in two perfectly distinct groups .................. . 
Teste~ e~tending right across segment., and anterior of 

gen1taha ........................ -.................. . 
Testes extending right across segment, and not anterior of 

genitalia .......................................... . 

8. Very small worms, 27-30 testes ........................ . 
:Jioderate size worms, 120-180 testes .................... . 

'9. Testes extending in two to three rows right across segment 
Testes extending across segment, forming two indistinct 

groups ............................................ . 

I. l?:nstowi (Parona). 
2 

I. gu·ineensis (Graha.m). 
3 
7 

I. aberratlts Baer. 
4 

I. hyrad.s (Ruclolphi). 

5 

I. arvicantMdis (Kofend). 
6 

I. apospasmation Bischoff. 
I. t'nterpositus Janicki. 

I. .settii Janicki. 

8 

I. norhalli Baer. 
I. pagen.stecheri (Setti). 

I. prionode.s Bischoff. 

I. lopas Bischoff. 
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(c) Avitellinin.ae Gough, 1011. 
IX. A_vitell,ina Gough, 1911. 

1U. A.vitellina cent1'iP'unctata (Rivolta, 187,:1). 

Hosts: Cephalophus grimm,'£a L., Pediot?'agus sluupei Thoma~, 
Oreof'l--agus onot?·agus Bodd. 

Localities : Fairfield No. 918, Hampton No. 768, Rooibok Kraal No. 
739, Bridgewater No. 766. Rustenburg. 

·Uoll. Nos. P. 4, 51, 83, 84, 102, 451, 857. 
L-ieeording to Gough (1908 and 1911) and to V eglia (1919), this 

species is one of the most eonnnon in sheep from South Africa. All 
the above hosts ar-e new, this species having been recorded only once 
before to our knowledge from a wild animal (vide Baer, 1923). 

Blei (1920) has described a ne-vv species of this genus to which 
he has given the name A. laciniosa Blei. 'fhis species, although 
1nuch 1nacerated, presents several differences with A. centTipunctata; 
such a.s the presence of numerous calcareous corpuscles, the different 
shape of the par-uterine organ, and th8' fact that the end of the 
strobila is devoid of sexual organs.' It seems to 1u; that these 
differences denote that we are in the pre-sence of a young individual, 
perhap::; of A. centn.:punctata. Ilmvever, as long as the material has 
not been re-examined, nothing definite can be said. 

The geographical distribution of this genus is interesting. It­
has been found only once in India (imported ?) , once in Italy 
(imported ?), and frequently in the whole of Africa. This distribu­
tion is almost identical with that of the closely allied genus 
Shlesia.. vV e are, therefore, inclined to consider the sttb-family 
Avitellim:nae as a typical group of the African helmintl1 f:~una. \Ve 
are at a loss to explain the occurrence of A. laciniosa in Hungary. 
howeyer, as long as \Ve do not know anything about the origin of 
the sheep, it would be useless to speculate on the occunence of this 
parasite. 

Bl€i (1920) has also created a new ge-nus, H exasti'01"ch1:s Blei, 
lvhich he places in the above sub-family. It is, however, with the 
greatest caution that we accept this genus, which is not at all clearly 
defined from the genus A_ vitell-ina. vVe ourselves have found in 
specimens of A. centr·Z:ptmctata that the testes were sometimes 
arranged in six instead of four fields. ThA abnormal disposition of 
the excretory vessels may be due to an error of observation. How­
ever, no conelusions may be drawn from the description given h'( 
Blei as long as the type material has not been re-examined. 

Sped~---~ Autnm~o<-1 j 
1

1 ~ - -Soolox- . :1~k I Ho•t. /Di•trlbution. -

I m. mm mm. j I I 

A.centr-i.purwtata 11• (Rivolta)l-:;:-1~-~ 1-5 ~5-2·8:1·5-3~ ~-Sca:-,1 Ovis aries, Bos I Algeria, -

I ! ; sn., Capra hircus, Sudan, 

I I I 
Hippotragus t SoutbAfrica, 

I 
equinus, Cepha- 1 India(?), 

1 : lophus grimmia, 1 Italy(?) . 
. 

1 

I ' 1 Pedi~tragu.s 
1 

; 1 sharpe~. Oreo-~ 
I I 1 J tragtts oreotragtts 

A. laciniosa ... I Blei 1920 1-2 1 I 0·8: 0·6 !Abundant[ Ovis aries...... Hungary. 
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n. DrLEPI~l:DAE Fuhnnann, 1907. 

Dipyl-idiinae Stiles, 1896. 
- X. lhpylidium'L Leukart, 1863. 

11'. Dipylidium canintt--m (Linneus, 1758). 
Hosts : Pruteles cristat,us, Otocyon 'megalot-is. 
Localities: Buffelspruit No. 253, Pr€toria; 

Rooipoort No. 325. Rustenburg. 
Coll. Nos. P. 310, 685. 

rl'his species has already been reported from South Africa from 
dogs by Gough (1908) and by Veglia (1919), and also from a saddle­
hacked jackal (Canis rrnesomelas), not, however, without a certain 
doubt by the former author. 

* 
18. D·1:pyl1:d,i-u.m fuh?'"Tnann 'i n.sp. 

(See page 100.) 

* * 
ln the following list D. tTinchesi'i Railliet does not figure, as 

that species has been chosen as the type o£ a new genus by Skrjabin. 
(Private correspondence with Prof. 1!-,uhrmann.) 

Dypirhl1.:u1n genettae (Gervais), from Genetta ludia, is too badly 
k nmYn to be placed in the following ljst:-
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18. Dipyl~~dium fuh'l"manni, n.sp. 
(Figs. 28, 29.) 

Hosts: Zibf3thailurtts se1?val, Schreb., Felis caffra A. Smith. 
Localities: Fairfield No. 918, Mooivlei, Rustenburg; BJokspruit No. 

451, Pretoria. · 
Coll. Nos. P. 10, 16, 22, 25, 276. 

Several specimens 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. 

'l'he greatest length is 30 nun. and the maximum width of 
1·6 mm. is attained at about half the length of the strobila. 'fhere 
are altogether from 180 to 200 segments, of which the widest measure 
0·3 n1m. in length. Only the last ten segments are longer than 
broad, and measure 2·1 mm. in length and 0·9 mm. in width. 

The scolex is 0·24 mm. wide, the four prominent suckers being 
0·2 mm. in diameteT. The rostellum is 0·23 mn1. 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 circlet 
are provided with a basal plate 13p. long and 6p. wide; the hook itself 
is 8p. high. The hooks become gradually smaller as they near the 
base of the rostellum. 

The scolex presents an interesting feature, which we have seen 
figured, although never described, in certain other species. When 
fully protruded the rostellum has an acorn-like aspect due to 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. 28c). As the rostellum recedes it first withdraws inside the 
cup of the aeorn (fig. 28b), and finally the cup also withdraws dosing 
hermetically the opening (fig. 28a), as it were, to protect the 
rostellum. 

Behind the scolex there is a short " neck '' 0·3 mm. in length. 
'rhe cuticula is 8p. thick. and immediately beneath the latter JS a 
layer of longitudinal muscles consisting of stout isolated fibres. The 
sub-cuticular cell layer is very distinct. 

In the parenchyma we find the usual disposition of the muscles. 
The longitudinal muscles form a layer 0·2 mm. thick, consisting of 
irregular 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 corpuscles are scarce, and are inclined 
to concentrate in the 'lateral fields of the n1edullary parenchyma; they 
nre egg-shaped and measure 8: 5p.. 

The excretory system preE:en ts the usual disposition. The 
ventral vessels are 0·05 mm. in diameter and the dorsal vessels 
0·01 mm. :in diameter; these latter are very soon obliterated by the 
growing genitalia. The primordalia of the latter appear in about 
the twenty-sixth segment, and very soon attain their sexual maturity. 
The testes are very large. They are spherical and measure 0·07 mm. 
in diameter. 'rhey are situated in two to three layers, chiefly in the 
posterior region of the medullary parenchyma, and never extend 
anteriorly beyond the co:ils of the vasa deferentia. In certain cases 
there may be one or two testes immediately dorsal to the ovary and 
yolk-gland. 1'here are altogether forty to fifty testes. The vasn 
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defeTentia are extremely coiled, and form two masses of coils in the 
anterior part of the segment. 'fhe whole course of the vas deferens 
is surrounded with so-c.alled " prostate" glands. Within the 
cirrus pouch the vas deferens describes several coils opening finally 
into an extraordinarily long thin cirrus. 'l'he latter is 0·3 mm. in 
length and 0·02 mm. in diameter. 'l'he cirrus pouch is fairly 
muscular, the wall being about 4,u. thick. and is only 0·25 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 pleated like a concertina, so as to be able to fit 
inside the pouch. 'Ihe cirrus pouch is situated in Tather 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 
segment. 

'fhe vagina opens posteriorly to the cinus pouch, and is a fairly 
·thin walled tube forming a well-developed receptaculum seminis in 
jts 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 parenchyma. T'he · yolk-gland forms a compact 
mass immediately behind the ovary) and is situated somewhat 
asymmetrically to the latter. The uterine capsules are 42 to 46,u in 
diameter, and contain a single embryo. 'fhey are situated entirely 
within the limits o£ the excretory vessels, and are inclined to con­
centrate in the posterior region of the segment. 

·'" T'his species is probably identical with Dipyhdium sp. Kofencl, 
1917, and also bears certain analogies to D. echinodz yncoides 
(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 D. gervaisii Setti. 
In· this species the ovaries and yolk-glands are of a different structure, 
and also the uterine eapsules pass into the cortical parenchyma 
beyond the longitudinal excretory vessels. Beddard (1913) has 
described a species, D. dongolense, from a Dongolan gen-ett. His 
description is, hovvever. insufficient to permit us to com pare that 
species with ours. 

E. E.YMENOLEPINIDAE Fuhrmann, 1907. 

XI. Hymenolep1:s Weinland, 1858. 

19~ Hymenolepis macroscelida?'um, n.sp. 
(Figs. 30, 31, 32.) 

Host: lvfa.c?'oscel·£des b1'achy1'hynchus A. Smith. 
Locality: Buffelspruit 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 1·7 mm.; 
there are about 600 segments, all being wider than long. 

The scolex is 0·23 mm. in diameter, and bears a well-develop-ed 
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. 'fhe 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 2lp. long. The blade is short, with a fairly long, narrow point, 
the latter being almost parallel to the guard. As it curves towards 
its base it widens out, attaining its greatest width at the juncture of 
the handle \vith the guard. The length of the hook, measured from 
the tip of the blade to the tip of the handle, is 19ft. 

':rhe suckers a1~e spherical, 0·08 mm. in diameter. Immediately 
behind the head the strobila is 0·1£) mm. wide, the segments being 
8p.. in length. The last thirty segments are somewhat narrower, 
measuring· 1 nun. in width and 0·03 mm. in length. 

~flhe musculature is well developed. 'Ihe 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 fibres per 
bundle. 'l'he 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 
1nuscles are very weakly developed. 

T'he calcareous corpuscles, about 5p.. in diameter, are to be found 
in abunaance throughout the entire parenchyma. 

The dorsal excretory vessels are llp.. in diam·eter, and are situated 
dorsally to the ventral vess-els; the latter are nearly three times as 
large as the former, and measure on cross-section 26p.. in diameter. 

'rhe position of the testes is that most frequently found, namely, 
two testes on the a poral side and one on the poral side of the 
segment. 'l'he vas deferens forms, just before 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 \>vall. It contains a large vesicula seminis interna 
0·1 mm. long. The cirrus is 34p.. long and about 4p.. in diameter. It 
does not bear any spines. 

'l'he genital cloaca is provided at its orifice with a po_werful 
sphincter muscle. 

':f.1he vagina is ventral to the cirrus pouch, and Yery soon dilates 
to form an enormous receptaculum seminis. 'l'he ovary is situated 
ventrallv. and m-easures on cross-section 0·114 mm. in width. The 
yolk-g'land is situated behind and dorsal to the form·er, and measures 
0·03 mm. in diameter. The gravid uterus fills the entire segment. 
The outer shell of the embryo m-easures 36p.. in diameter, the embryo 
itself being 22p.. in diameter. The hooks of the latter are 19/A 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 
N ymenolepis found in mammals. 

20. Hymenolepis sp. 
Host: Tatera loben,qulae De Winton. 
Locality: Elandsfontein No. 204, Pretoria. 
Coli. No. P. 136. 

Unfortunately, there are only a few badly preAerved fragments 
o1! this worm, which we have been unable to refer to any known 
species of Hymenolepis, as the scolex is missing, and as the anatomy 
~oes not present any salient features. 
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~'. TAENIIDA:E Perrier, 1897, e.p. 
XII. Taenia Linneus, 1758. 
21. Taenia hyaenae, n.sp. 

(F·igs. ~:12, 43.) 
:Host: Hyaena bruner" 'l_lhumb. 
Locality: Mooivlei No. 144, Rustenburg. 
Coli. No. P. 483. 

The length o£ this species is 300 mm. and the greatest width 
8 mm. 'rhe scolex is 1·2 mm. in diameter, and is provided with 
large suckers 0·4 mm. in diameter. 'J'he rostellun1 is 0·5 mm. in 
diameter, and is armed with a double circlet of thirty-two to thirty­
eight powerful hooks. · The large hooks are 223p. in length, with a 
base of 14 7 p.. 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 127/..t long, with a base of only 83p.. The handle is short, 
and terminates in a blunt point which has a tendency to curve 
upwards. 'l'he 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. 
'l1here are about 150 segments, of which only the last OlJes are longer 
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 : 13p.. 

'rhe genital pores are situated in the posterior half of the 
segment. 'l'he genital ducts pass between the exeretory vessels and 
ventrally to the nerve. 'l'here are about 000 testes, occupying the 
entire medullary parenchyma, leaving only a clear space around the 
female genitalia. 'rhere is no vesicula seminis, but the vas deferens 
is extremely coiled. 'l'he cirrus pouch is 0·4 mm. long. 

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

'l'he 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 embryophores 
measure 34: 29p., the she1l being about 4p. thick. 

22. Taenia pm'va, n.sp. 
(Figs. 33, 34, 35, ;36, 37, :38, 39, 40, 41.) 

Host: Genetta ludia. 
Localities: Bu:ffelspruit No. 2.53, Pretoria; 

Rooikrans No-. 760: Fairfield, Rustenburg. 
Coli. Nos. P. 55, 59, 60, 63, 67, 82, 114, 18'7, 189. 

A large number of specimens of this curious worm was collebted 
from a small spotted genetL .The general appearance leaves the im­
pression of an exceedingly muscular strobila, and the firm consistency 
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 Taenia s.str. ever described. 'J1here are about 
eighty segments. All except the last two or three are broader than 
long. Immediately behind the head is to be found a short ,; neck " 
0·.2 mm. long and about 1·6 mm. wide. The n1aximum breadth is 
attained in about the sixtieth segment, which is 3·2 1nm. wide and 
0·3 nun. long; the· last segments are 2 mm. wide and 2·5 mm. long. 
'Jlhe scolex measures 1 mm. in diameter, and the suckers 0·2 mm. 
respectively. The powerful rostellum on horizon tal · sections is 
0·6 mm. in dian1eter. It is armed with a double circlet of forty-four: 
hooks. The large hooks are 361p in length with a base measuring 
228p. The curvature o:f' 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 
228p in length, the base measuring 141p. T'he curvature of the blade 
is 1nore pronounced than that of the large hooks, and the distal 
portion of the handle does no1~ show the same tendency to curve 
upwards. 

The cuticula is extraordinarily thick, measuring as much as 29p 
in thickness. Immediately beneath the cuticula we find one to two 
layers of circular muscles, and beneath the latter are to be found 
two to three layers of longitudinal 1nuscles. These sub-cuticular 
muscles consist of stout isolated fibres 1·6p in diameter. The sub­
cuticular cell layer is very distinct, being 50rt wide. The musculature . 
of the parenchyma is extraordinarily well developed, as a glance at 
the photo-nlicrographs wnl show. 'J1he longitudinal muscles are 
disposed in two layers. 'fhe external layer is con1posed of bundles 
of twenty-seven to thirty fibres each, and immediately beneath the 
latter we find the internal layer, which is even more powerful, being 
constituted by bundles of thirty-six to thirty-eight fibres each. In 
the lateral fields of the coTtical parenchyma these two muscle layers 
adopt the curious disposition as sho\vn in the photo-micrographs. 
Internal to the longitudinal muscle layers is to be found a very 
powerful layer of transverse muscles. This layer is 0·07 rnm. wide, 
and in the lateral fields passes in between the longitudinal muscle 
bundles. The dorso-ventral 1nuscles are very numerous though fine. 
Calcareous corpuscles are very abundant throughout the entire 
parenchyma, and are even to be found directly beneath the cuticula. 
They are large and measure 19: 15p. · 

'l'he n1ain longitudinal neTve stems are very distinct, and 
measure on transverse sections 95: 38p. The two secondary nerves 
ai~e also exceptionally distinct and measure 19rt in diameter. 

'l'he ventral excretory vessels are lined with a thin cuticula, and 
are about 120p in diameter. The dorsal vessels are about six times 
smaller than the ventral, and are lined with a thickeT cuticula. The 
latter is probably derived fron1 the dark-staining layer of cells 
surro.unding 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 ilatter 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 vasa 
.efferentia arise irnm·ediatelv 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 
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coiled, and is surrounded on its entire course by a layer of dark­
staining cells presenting exactly the same aspect as the so-called 
" prostatic " cells of most authors. The vas deferens opens into an 
extraordinarily long cirrus pouch, ·within which it forms a few 
loose coils before forming -the _ cirrus proper. 'l'he cirrus pouch is 
0·44 mm. in length and 0·08 mm. in diameter, and reaches far 
beyond the nerve and excretory vessels, passing ventrally to these 
last three organs. rJlhe "\Vall of the pouch consists chiefly of longi­
tudinal muscles, forming in the distal portion of the pouch two 
powerful retractors 1 embedding themselves in the transverse 
musculature. These two retractors are only to be :found in the dorso­
ventral plane, and have already been described by Fuhrmann (1922) 
:for Taenia anta1'ctica Fuhrmann. The cirrus itself is 0·3 mm. long 
and 0·02 mm. in diameter, and is provided with an extremely thick 
cuticula, the latter measuring 8fl-. 

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 or.:. all our 
sections. 

The ovary is hi-lobed, the poral lobe being, as is usual, smaller 
than the aporal lobe. The yolk-gland is well developed, and is 
situated behind the ovary. T'here is a distinct shell-glai1d and a 
receptaculum seminis, The latter is thick-walled, and is :formed 
by a dilatation 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 diverticu.la, 
appearing for the first time in about the sixtieth segment. The 
gravid uterus has from seven to twelve lateral branches, which in 
turn can form two or more secondary branches. 

The embryophores are egg-Bhaped .. 27: 23fl-. The shell is 4p. thick. 
Most authors subdivide the genus Taem:a s.str. into three sub­

genera, vi~ .. Taem:a, Taenia1'hynch1J-S, and Jl1ult7"ceps. The first two 
are to be distinguished from one another by the presence or absence 
of hooks on the scolex, and the last ifl to be distinguished from the 
other two in that the larval stage is a bladderworm, and that the 
handle of the hooks is usually sinuouo::. · 

We really do not see the necessity of these sub-genera. The 
presence or absence of hooks on the scolex can quite well be found 
side by side in the same genus. The genus ll ymenolep£s is a typical 
example, and as to using the larval stage as a character for sub­
generic distinction, this also seems to us to be rather :far-fetched, as at 
that rate we would have to create a new sub-genus :for 1'. taeniae­
/armis (Batsch). In the sub-genus jVfulticeps we find a characteristic 
loop in the vagina, but if we use this character, then we must create 
another sub-genus for T. taen'l:ae/orm'l:s (Batsch), T. antarctica 
Fuhrmann, and 1'. ?'egis Baer, as these three species present power­
ful sphincter vag1nae ,no·t recorded from other specieR. ' 

There now arises another point which may eventually lead to 
f:onfusion, and that is the present ter:.dency to ascribe all larval 
Taen,iae with two circlets of hooks to the genus "A1u,lticeps, the result 
being that this genus or sub-genus contains thJ'ee adult worms and 
nine larval forms of whieh the adnltf! are unknown. 
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We therefore propose to unite the above three sub-genera in the· 
one genus Taenia, and to retain the name jlfult?:ceps 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 speci-es of Tae·nia. 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, 
"re really of speci.:fic value. 

In a paper that is not very convincing, Stevenson (1904) has 
studied the variation in shape and size of the hooks of T. Se1'1'ata and 
T. serialis, 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 is also interesting to note that rarely do two authors find the 
same number of uterine diverticulae for the same species. These­
facts seem to denote that there must be a 1nuch 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 g-enus Taenia s. str., and perhaps also bring to light the -existence 
of '· geographical varieties.'' It is in this latter clafls that we place, 
with specific rank for the present, the species T. conf'usa Ward and 
T. bremne1'i Stephens, while awaiting a con~parative study of 
T. saginata ( Goeze). 

T. ·monostephanos v. Linstow. is 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. Lin stow is too badly described to be recognized as a 
distinct species, the description not corresponding to the figure. One 
fact is certain, and that is that the hooks as figured by v. Linstow do 
not correspond to those of any known species of Taenia s.str., and 
appear to be deformed by refraction. 

From the shape and size of the hooks, as well as from their 
number, T. hyperborea v. Linstow is a synonym of T. multiceps 
Leske: and for the same reason T. poly calcaria v. Linstow is a 
synonym of T. pisiforn-&is (Bloch). T. 1:nter"m-edia Rudolphi and 
T. foinae E. Blanchard are undoubtedly synonyms of T. taen£ae­
fo1'mis (Batsch). 

For the reasons given in the preceding paragraph, T. brachy­
so·rna Setti is a synonym of T. brauni Setti. T. M'yth:ru.aea Setti i~ 
placed provisionally in the list giv-en belmv, as no definite details 
with regard to the single circlet of hooks are given. It is, howev-er, 
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 T. laticollis, and, although it was in 
a bad state of preservatioi1, we are able to state that this is a distinct 
species, a'3 t_he following will show. According to the siJr.e of the 
large hooks T. lat·icollis ought to come very near to T. taeniaeformis. 
However~ the small hooks of the latter species are much larger than 
those of the former species. In 1'. taeniaejo1''mis there appears a 

. disth1ct sphincter vagina; this latter, however, is absent in 
1'. laticollis. }.,or the above reason one seems justified in considering 
T. laticoll,is as a distinct species. · 
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III. . DISrrRIBUTION OF THE AFRICAN CESTODA. 

·WE have end.eavoured to collect in the following list all the sveeie~:; 
. of adult Cestoda which have been recorded from Africa. 

As the accompanying map will shovv, we consider under the 
heading o:£ Africa the Ethiopian region o:£ most zoo-geographers, 
min us Arabia and :Madagascar. 'rhis Lerri tory can be considered 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 :£rom 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 numbers in brackets refer to these regions [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] :£rom thirty-one different regions. T'hes·e fi~·ures 
represent about 8 per cent. of the entire Cestode fauna 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 

.. conti11ents, thus giving rise to inter~sting relationships. 
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LIST OF CESTODA FiiOM THE ETHIOPIAN REGION. 

Parasite. 

Lilheella 151·etoriensis n. g., n. sp ...... . 
*Diphyllobothrium deciriens (Diesing) .. 

Diphyllobothrium thei/.eri n. sp ...... . 
Diplocotyle serrata v. Linstow [?] ..•.. 

*l-fesocestoides lineatus (Goeze) ....... . 
*A.nor.locephala magna (Abilgaard) ... . 

.. .J.noploce'}hala magna var. gigantea 
(Peters) 

*Anoplocephala perjoliata ( Goeze) ..... 

dn.oplocephala rh.odesiensis (Collin) .. 
A.noJ.locephala spatula (v. Linstow) .. 

Paranoplocephala acanthocirrosa n. sp. 
Fu hrmannella trans11aalensis n. g., n. sp. 

•Moniezia alba (Perroncito) .......... . 

*Moniezia expansa (R,udolphi) ....... . 

*Moniezia trigonophora Stiles & Hassan 

Oochori~tica herpestis Kofend ....... . 
Oochoristira ichneumontis n. sp ...... . 
lnermicapsijer aberratug n. sp ....... . 
Inerm·icapsijer apospasmation Bischoff 

· Ir.ermicapsijer arm:canthulis (Kofend) 

Inermicapsijer guir.eensis (Graham) .. 

Inermicapsijer hyracis (Rudolphi) .... 

*lnermicapsijer interpositus Janicki. .. 

lnerm·icapsijP.r lopas BiRchoff ....... . 
Ir.ermicapsijer norhalli Baer. ....... . 
Inermicapsijer pagenstecheri (Setti) .. 

Ine1·micapsijer prionodes Bischoff ... . 
I nermicapsijer settii Janicki ........ . 

*Thysanosoma gia1·di (Diesing) ....... . 
* .Avitellina centripunctata (Rivolta) .. . 

Stiles1·a hepatica (Wolffhligel) ....... . 
Stilesia vittata Rail!iet ............. . 
Raillietina isomydis (Setti) ......... . 
RaiUiP-tina sphaeroce].hala (Rudolphi) 
Raillietina voluta (v. Linstow) ...... . 
Dilepis trichocephalv.s v. Linstow ... . 

*Dipylidium chyzeri v. Ratz ......... . 
Dipylidium fuhrmanni n. sp ........ . 

*Dipylidium caninv.m (Linneus) ...... . 

*Dipylidium oerleyi v. Ritz ......... . 
Dipylidium zschokkei Hungerblihler .. 
Hymenolepis macroscelidarv.m n. sp ... 
Hymenolepis muris-variegati Janicki.. 

*Hymenolepis nana (v. Siebold) ...... . 

Hymenolepis crassa Janicki. ........ . 
Hymenolepis capensis Janicki ....... . 
Hymenolepis chrysochloridis Janicki. 

*Taenia brauni Setti ............... . 
Taenia bremneri Stephens .......... . 
Taenia erythraea Setti ............. . 
Taenia hyaenae n. sp ............... . 

*Taenia hydatigena (Pallas) .......... . 
*Taenia ovis (Cobbold) ............. . 

Taenia parva n. sp ................. . 
*Taenia pisijormis (Bloch) .......... . 
Taenia regis Baer ................. . 

*Taenia saginata (Goeze) ..•.......... 

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

13 

Host. 

MAMMALIA. 

Otocyon megalot-is . .......... . 
Feli8 pard·us . .............. . 
Zibethailurus serval, Felis caffra 
Strepsiceros strepsiceros . .... . 
Cara.cal caracal . ...........• 
Equus caballus, Hippotigris 

zebra 
Ceratorhinus bicomis . ...... . 

Equus caballt,s, Hippotigris 
burchelli 

Equus bu.rchelli . ........... . 
Procaria capensis, Heterohyrax · 

brurei, P. ~p. 
Otomys irroratns . .......... . 
Thryonornys swinderenianus . . 
Hippopotami<S alba, Hippo-

tra.gns equim1s 
Ovi8 aries, Cephalophus manti­

cola 
Bas ta1wus, Cephalophus 

grimmia, Pediotragus sharpei, 
P. horstocki 

Herpestis sanguineus ...••.... 
Herpestis gracilis .......... . 
Mus moggi .....•........... 
Heterohyrax brucei, P. sp ..... 
Arvicanthis tPsliculari8, Mus 

moggi, Otcmys ·irroratus 
Cricetomys gambianum, Epimys. 

rattv.s, Mus damarensi8 I 
Procavia syriaca, P. capensis, 

P. sp. 
Procavia syriaca., P. sp ...... . 

Heteroh'bf(IX brucei, P. gp .. , .. 
Procavia capens,is, P. sp ...... 
Procavia capensis, Heterohyrax 

brucei, P. ~p. 
Heterohyrax bntcei, P. sp .... . 
Procatia capensis, P. sp ..... . 
Bas taurus, Bnbalis canna . .. . 
Ovisarws, Cephalophusgrimmia, 

Pediotragus sharpei, P. hor­
slocki, Oreotragus oreotragus, 
Hippotragus equinus 

Ovis aries, Capra hircus ..... . 
Camelv.s dromedarius ....... . 
A rvicanthis abyssim'cus . .... . 
Chrysochloris a rea . ...•..... 
Erin a reus albiventris . ....... . 
Erythrocebus pyrrhonotv.s .... . 
Felis dom ................. . 
Zibethailurus serval, Felis 

cafjm 
Canis fam., Thousmesomelas(?), 

Otocyon megalotis, Proteles 
cristatus 

Felis d . m ................. . 
Cynictis pencillata .......... . 
M acroscelides brachyrhyn chus. 
Arvicanthis niloticus ..... ... . 
Homo sa.piens . ............. . 

Mus mu8culus ....... . ..... . 
Chrysochloris capensis ....... . 
Chrysochloris capensis ... .... . 
Canis falll ................. . 
Homo sapiens .............. . 
Thous mesomelas . ........ . . . 
Hyaena brunea .... ......... . 
Canis ram ........ . ........ . 
Canis fam ................. . 
Genetta ludia . ...........•.. 
Canis fan1 ................. . 
Felis leo .••................ 
Homo sapiens .•............. 

Homo sapiens .••............ 

Distribution. 

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

East Africa (15, 16, 19). 

South Africa (10, 11, 12), 
East Africa (21). 

Transvaal (12), EastAfrica(15 ). 
Transvaal (12), East Africa (15, 

16, 17). 
Transvaal (12). 
Transva~l (12). 
East Africa (17), Sudan (26). 

Transvaal (12). 

Transvaal {12). 

Sudan (25). 
Transvaal (12). 
Transvaal (12). 
East Africa (18, 28). 
Sudan (25), Transvaal {12). 

West Africa (28), East Africa 
(21). 

East Africa (28, 20), South 
Africa (9, 12). 

East Afr1ca (28, 31), South 
Africa (9, 12). 

East 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). 
Eagt Africa (31). 
South Africa (10). 
West Africa (3). 
West Africa (3). 
East Africa (21). 
Sudan (25), Transvaal (12). 

West Africa (2), Transvaal (12). 

East Africa (21). 
South Africa (13). 
Transvaal (12). 
South Africa (10). 
West Africa (4), East Afriea (? ). 

Sudan (30). 
South Africa (10). 
South Africa (10). 
South Africa (10). 
East Africa (28). 
West Africa (3). 
East Africa (28). 
Transvaal (12). 
East Africa (21). 
South Africa (9). 
Transvaal (12). 
East Africa (15). 
Sudan (26). 
East Africa (20), South Africa 

(12), West Africa (6). 
South Africa (12). 
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LIST OF CESTODA FR01Yl THE ETHIOPIAN REGION-(Continued). 

Parasite. 

'f)haetoz;halltts robustus Nybelin .... . . . 
:'Teirabothrius campanulata Fuhrmann 
:.Tetrabothritts filijonnis Nybelin ... . . . 
:retrabothrius fuhrmanni Nybelin .. .. . 
. Tetrabothrius gracilis Nybe1in ....... . 
':irett'abothrius intermedia Fuhrmann .. . 
Petraboth1'iu s skoogi N ybelin . .. . ... . . 
Mesocestoides charadrii Fuhrmann .. . 

~Bertiella delajondi (Railliet) ..... . . .. . 
Inermicapsijer linstowi (Parona) .... . 
Ophryocotyle herodiae Fuhrmann . . . . . 
Davainea paucisegmentata Fuhrmann. 

* Davainea proglottina (Davaine) ..... . 
Raillietina debil·is (Baylis) .... . .. . .. . 
Raillietina senaariensis (Weithofer) . . 
Raillietina vaganda (Baylis) . ... . ... . 

*Raillietina (Paron·iella) corv ina 
~Fuhrmann) 

Raillietina (Ransomia) bycanistis 
(Baylis) 

RaiLlietina (Ransomia) calcaria 
(Fuhrmann) 

RaiUietir,a (Ransomia) clavicirrosa 
(Fuhrmann) 

Raillietin.a. (Ransomia) cohni 
(Baczynska) 

•· Raillietina (Ransomia) echinobothrida 
(Megnin) 

Raillietina (Ransornia) emperus 
(tikrjabin) 

Raillietina (Ransomia) macrocirrosa 
(Fuhrmann) 

Raillietina (Ransomia) gendrei Joyeux 
Raillietina (Ransomia) nt~rnida 

(Fuhrmann) 
* Ratllietina (Ransomia) penetrans 

(Bascyznska) 
Raillietina (Ransomia) pintneri 

(Klaptocz) 
llaillietina (Ransomia) provincialis 

(v. Linstow) 
•.Raillieti11a (Ransomia) tetragona 

(Molin) 
Railllietina (Ransornia) undulata 

(FuL Jmann) 
Raill1:dina (Ransomia) werneri 

(Klaptocz) 
ll.a1:t ietina (Raillietina) crassula 

<Rudolphi) 
Rm:l/,etina (Raillietina) leptotrachela 

(l:i nngerbiihler) 
Raillietina (Skrjabina) cesticellus 

<Molin) 
Bo1Attuynia struthionis (R.udolphi) .... 

Porogynia paronai (Moniez) ..... ... . 

Cotungia crassa Fuhrmann ......... . 

1 diogenes flagellum ( Goeze) . . . . .. ... . 
I diogenes horridus ajricanus 

Rungerbtihler 
Sphryonchotaenia uncinata Ransom .. 

*Chapmania tapica (Clerc) .......... . 
Chapmania unilateralis Skrjabin .... . 
Schistometra wettsteini Weithofer .... . 

* Diler- is ma crosp hincter Fuhrmann ... . 
Dilepis odhneri Fuhrmann .... . .. . .. . 

*Trichoce.r.haloides birostrata Clerc .... . 
* Parachoanotaenia coronata ( Creplin) .. 
Parachoanotaenia megistacantha 

(Fuhrmann) 
.Anomotaenia discoidea {v. Beneden) .. 
Anomotaenia microphallos (Krabbe) .. 

. .Anomotafmia procirrosa Fuhrmann ... 
* .Anoinotaenia. trapezoides Fuhrmann .. 
* Cyclustera capito (Rudolphi) ........ . 

Dendrouterina herodiae Fuhrmann .. . . 
•Cyclorchida ornalancistrota (Wedl.) •.. 

Host. 

AVES. 

Chlororhynchl<S ~r ......... . . 
Porcella.ria sp ...... ...... . . . 
111 aglj_ ueus aequin ochiales . .. . . 
'l'halassogera chlororhynchus .. 
Magqueus aequinochial~8 . .. . . 
Porcellaria sp .............. . 
Ptt.f/inus griseus .. . .. . . ..... . 
Trinua minuta . .. . .. .... . .. . 
Gena capensis . .. ... .... .. .. . 
Numida ptilorhyncha . ...... . 
Theristicus hagedash ...... . . 
Numida ptilo1'hyncha., N. 

meleagris 
Galltt.s dom ... .. .... ...... . 
.AnastomtM lamelligerus . .... . 
Columba guinea . ... . ... . . . . . 
H alietus vocif er. . . . ..... .. . . 
Corm•s ;;p .. ....... ... .. .... . 

Bycanistis n•bquadratus . . . . . . 

Corythaeola cristata . .. .. .. .. . 

Francolinus clapertoni, 
Pternistes lt•cani 

Gall11s dum ................ . 

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

Buceros sera:togynina . . . ... .. . 

Turac ,s bujJon.is . ...... .... . 

Vinago calva .............. . 
Numida ptilorhyncha, 

N . meleag1'is, n . ;;p. 
Gallus nom .. ... .. .. .. . .... . 

Numida ptilorhyncha, 
N . meleagris 

Francolim•s adspersus .. .. . . . 

Nv.mida ptilorhyncha, Gallus 
dom 

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

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

Columba dom .... ...... .. .. . 

Pteroclurns namaqua .. ... ... . 

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

Struthio camelus, S . molyb-
dophannus, S. masaicus, 
S . australis 

Numida ptylorhyncha, 
N. meleagris 

Numida ptylorhyncha, 
N . riclcwae, n. sp. 

Milvus parasitus .... .... . .. . 
Raptatores . ..... .. . . . . . .. .. . 

Neotis cafjra .. .. .. .. . . .... . . 
Otis arabs . .... .. . . ... ..... . 
Bucorax cajer .... . . . ... . ... . 
Otis arabs (?) . • .... . . ...... . 
.Ardeola ralloides .. . . .... . .•. 
Oedionemus senegalensis . ..•.. 
Totanus calidris, T. rubaq·nata 
C?1aradrius cantinearius . .... . 
Oedicnemus senegalensis . .... . 

Ciconia ciconia . .. .. . . ... . . . 
Rbycopylt~s glariola . .. . . , .. . . 
Francolinus clapertoni . ..... . 
Milvus aegypticus, M. ate1· ..• 
Pseudotantalus ibis .... ..... . 
Rerodias garzettae ... ...... . . 
Platalf!a leucadia .......... . . 

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 (27), East Africa (18). 
Sudan (27). 
Sudan (27), West Africa (3). 

'l'ransvaal (12). 
East Africa (2g, 24) . 
Sudan (25). 
East Africa (23, 24). 
East Africa (28). 

East Africa (23, 24) . 

West Africa (4). 

Sudan (29), West Africa (8). 

East Africa. 

West Africa (3). 

West Africa (6) . 

West Africa (6). 

We<>t Africa (3) . 
East Africa (23, 28), West 

Africa (3). 
East Africa. 

Sudan (29), West Africa (1). 

West Africa (3). 

East Africa (28, 17), West 
Africa (7). 

West Africa (4). 

East Africa (24). 

Africa(?). 

South Africa (13). 

West Africa (7) . 

South Africa (12, 13, 14). 

East. Africa (28), West Africa 
(1). 

East Africa (23), West Africa 
(7). 

East Africa (17). 
South Africa (13). 

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

Sudan (27) . 
Sudan (27) . 
Sudan (27). 
Sout11 Africa (13). 
Sudan (27). 
Sudan (5). 
Sudan (25), East Africa (li ). 
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LIST OF CESTODA FROM THE ETHIOPIAN REGION-(Contin:ued). 

Parasite. 

Bchinorh1mchotaenia tritesticulata 
Fuhrmann 

Dipylidium arvicola Fuhrmann ..... . 
Choanotaenia polyorchis (Klaptoc z) .. . 
Paruterina bucerotina Fuhrmann .... . 
Buiterina tmganda Baylis . .. . . ..... . 
Rhabdometra numida Fuhrmann .. ... . 

Octopetalum gutterae Baylis . ... .. ... . 

Ol"gr:rcli;s delachau~·i Fuhrmann· .... . 
"* Hymenolepis carioca (Magalhaes) .... . 

Hymenolepis columbinae Fuhrmann .. 
Hymenolepis biaculeata Fuhrmann ... 
Hymenolepis glandularis Fuhrmann .. 
Hymenolepis himantopodis (Krabbe) .. 

"*Hymenolepis medici Stossich ........ . 
Hymenolepis microcephata (Rudolphi) 

*Hymenolepis multijo1·mis (Creplin) ... 
Hymenoler,is parvirostellata v. Linstow 

"*Hymenolepis rugosus Clerc .......... . 
*Hymenolepis villosa (Bloch) ... , ..... . 

Taenia heteracantha Fuhrmann ... , .. . 
*Cladotaenia cylindracea (Bloch) ..... . 
*.A coleus vaginatus (Rudolphi) ... .... . 

Gyrocoelia bre·vis Fuhrmann ........ . 
* Diplophallus polymorphus (Rudolphi). 

Dioicocestus aspera (Mehlis) ... . ..... . 
r Progynotaenia evaginata Fuhrma.m .. . 
r Progynotaenia fuhrmanni Skrjabin .. . 

Progynotaenia jaegerski6ldi Fuhrmann 

Duthiersia fimbriata (Diesing) ...... . . 

"* Bothridium python is (Blain ville) .... . 
*Palaia varani Shipley ........... .. . 
.Acanthota.enia continua Rudin ...... . 
.Acanthotaenia a1·ticu.laia Rudin ...... . 
Oochoristica a(lamae Baylis . ........ . 
Oochoristica thf.ileri Fuhrmann ...... . 

*Oochoristica crassiceps Baylis ...... . 
Oochoristica zom~ri Baylis . ........ . . 
Ophiotaenia adiposa Rudin . .... ... . . 
Ophiotaenia gabonica (Beddard) .... . . 
Ophiotaenia m6nnigi Fuhrmann. , ... . 
Ophiotaenia theileri RucUn ......... . 
Ophiotaenia zschokkei Rudin ....... . 
Cephalochlamys nmnaquensis Cohn .. . 

,,Cyli-nrlrotaenia americana Jewell ..... j 

Bactrachotaeniascltultzei(Hungerbiihler)j 

Gyrocotyle plana Linton ... ,·, ....... . 
Gyrorotyle rttgosa Diesing ...... , .... . 

*Gyrocotyle urna (Grube & Wagner) .. . 
Caryophyllaw.~ filiform-is W oodla.nd .. 
Weynionia acuminata Woodland .... . 
Wenyoni.a minv.ta Woodland ... , .... . 
Wenyonia virilis Woodland .. .. ..... . 
Proteocephalus pentastomttm (Klaptocz) 
Proteocephal·us sulcatus (Ktaptocz) .. . 

Corallobothrium solidttm (Fritsch) ... . 
MonticelUa malopteru1·i (Fritsch) .... . 
Ancistrocephalus microcephal?,.s (Ruu.) 
Echeneibothrium austrinum Linton ... 
Crossobothrium angustum (I.inton) .. , . 
.Acanthoboth?'ittm paulum Linton ..... 
Rhynchobothrium imparis~ ine Linton. 

Host. 

AVES . 

.Anhinja rufa, .. ...... .. ... . 

Gyps kolbi ................. . 
M il1•us aegypticus, M.parasitus 
Loph.oceros nasutus . ........ . 
Cynnires gutturales. , ....... . 
Numida ptilo1·hyncha, 

N. meleagris 
Guttera edouardii, Numida 

ptilorhyncha 
Phalaco' o-ra ·· africanus .. ... . 
N u.mida meleagris . ..... .... . 
Rena capensis ............. . 
C ltenalopex aegypticus . ... . .. . 
Himantopus himantopus . ... . 
H imantopus himantopus . ... . 
Pelecanus rujescens , ....... . 
Ciconia ciconia, Ardea cinerea, 

.A. purpurea, Nycticorax 
nycticorax Ibis plicinellum, 
Pelegadis autumnalis 

.Ardea cinerea ...... , ...... . 
Eurystomus ajer.,, ......... . 
Columba guinea . .... ... .... . 
Numida ptilorhyncha, n. sp .. 
M ilvus aegypticus . ......... . 
Falcones .. , .......... , .... . 
H imantopus candid1ts . ...•... 
HoJ;lopterus spinosus .. . . . . . . 
Himantopus candidus, 

H. himantopus 
Podiceps car-ensis . ......... . 
Oedicnemus senegalensis . . ... . 
Charadritts minor, ......... . 
Pl·uvianns aegypticus . .. .... . 

REPTILIA. 

Varanus albigularis, V. nilo· 
ticus, V . ... p. 

Python natalensis . ......... . 
Varanus niloticus . ..... . . .. . 
Varanu.~ niloticus . ......... . 
Varamts niloticus . ......... . 
.Agama sanguinolenta .. ..... . 
.Agama hispida, var. il·istans .. 
Psammophis subtaeniatus . .. . 
Zomtrus tropidosternum ..... . 
Bit is arietans . ............. . 
Bitis gabonica . .... . ....... . 
Leptodira hotambeia . . ...... . 
Naja haie. , .. ...... ....... . 
Naja haie ... , ............. . 
X enopu.s laevis . ......... , .. . 

AMPHIBIA. 

Rana aequiplicata, .Mthrolept'is I 
ogoens~s 

R(tna ads per sus . . . . . . . . . . . . . I 

PISCES. 

Callorhynchu.s antarcticus . ... . 
Callorhynchtts antarcticus . .. . 
Callorhynchus antarcticus .. .. . 
lW ormyrus caschive . ........ . 
Synodontis membranaceus ... . 
Ch:rysichthys .auratus .. , ..... . 
Synodonti.~ schall ........... . 
Polypte-rus bichir . .. .. ....•.. 
PolyJ,te1·us endlicheri, Clarotes 

laticeps, Chrysichthys sp. 
M alopteruru.~ electric us . ..... . 
M alopteruru.~ electricus . ..... . 
Mala mola .............. . · .. 
Raaa op .. . ................ . 
Carcharias melanopterus . ..•.. 
Raja sp ............ ... .... . 
Raja sp .......... ..... .... . 

Distribution. 

Sudan (27). 

South Africa (10). 
Sudan (27), East Africa (17). 
Sudan (27). 
East Africa (24). 
Sudan (27), West Africa (4). 

East Africa (17). 

Sudan (27). 
West Africa (3). 
Sudan (27). 
East Africa (20). 
Sudan (27). 
Sudan (25). 
Sudan (27). 
Sudan (27) . 

Sudan (27). 
Africa(?). 
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). 

East Afric.a (17), Transvaal 
(12), West Africa (1). 

Transvaal (12) (Zoo). 
West Africa (3) . 
Transvaal ( 12). 
Transvaal (12). 
East Africa (22) . 
Transvaal (12). 
East Africa (22). 
East Africa (22). 
West Africa (9). 
West Africa. 
Transvaal (12). 
Transvaal (12). 
Transvaal (12). 
East Africa (20). 

East 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). 
Rudan (27). 
South Africa (11). 
Routh Africa ( 11). 
South Africa (11). 
South Africa (11). 
South Africa (11). 
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EXPLANATION OF THE FIGURES. 

Luheella pretm·iensis, 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, showi11g the characteristic aspect of the uterus,_ 
~~g. 3.-.A transverse section passing through the cirrus pouch. 
F.1g. 4.-.A sagittal section, showing the internal. a.natomy. 
Fig. 5.-The details of the cirrus pouch. 

Diphyllobotht-ium theilcn:, 11.sp. 

]'ig. 6.-A transverse section passing near the ovary . 
. Fig. 7.-A sagittal section, shovt'ing the internal anatomy. 
Fig. 8.-A sagittal section through the gravid uterus. 

Paranoplocephala acanthocirrosa., n.sp. 

Fig. 9.-Two different aS]Jects of the scolex: (a) relaxed, (b) contracted; 
Ji,ig. 10.-Horizontal section, showing internal anatomy (reconstructed). 
Fig. H.-Horizontal section through a gravid uterus. 

[: [_ ' [F-nhrrnnnnella tran&vaolensis, 11.g., n.sp. 

Fig. 12.-Horizontal section, sho-wing the general anatomy (reconstructed). 
Fig. 13.-Portion of a. transverse section, showing the aspect of the uterus. 
Fig. 14.-Diagrammatic view of a segment, shc:--1ving the disposition of the uterus. 
Fig. 15.-Sagittal section passing through the juncture of t.he ventral vessel and the trans­

verse vessel. 
Fig. 16.-Sagittal section, showing the growing uterus. 
Fig. 17.-Sagittal seet,ion through 3 gravid segments. 

Oochoristica ichneumontis, n.sp. 

Fig. 18.-Horizontal section, showing the general anatomy (reconstrueted). 

Inermicapsijer abermtus, n.sp. 

Fig. 19. 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 (reconstructed). 
Fig. 23.-Transyerse section, showing the young uterus. 
Fig. 24.--The aspect of 3 gravid segments. 

Inermicapsijer lopas (Bischoff). 

Fig. 25.-Nine individuals all at the same stage of development. (Drawn to the ::<ame scale. f' 

Ine1·micapsijer linstow£ (Parona.). 

'Fig. 26.-Whole mount of a gravid segment. 

Inermicaps1jer guineensis (Graham). 

Fig. 27.-Horizontal sect.ion, showing the excretory system. 

D1:pylidi~tm fuhrmanm:, n.sp. 

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

Fig. 30.-Scolex. 
Fig. 31.-Hooks. 

Hymenolepis macroscelidarum, n.sp. 

Fig. 32.-Transverse section, showing the anatomy. 

Taenia parva, n.sp. 

Fig. 33.-Whole mount of the entire worm. 
Fig. 34.-Large and small hooks. 
Fig. 35.-Portion of a t ransverse section passing through the genital pore. 
Fig. 36.-Photomicrograph of a transverse section passing through the ovary~ 
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Fig. 37.-Photomicrograph of a transverse section passing ti1rough the cirrus pouch. 
Fig. 38.-Photomicrograph of a transverse section passing through the vagina and cirru 

pouch. 
Fig. 39.-Photomicrograph of a transverse section passing through a young gravid uterus. 
Fig. 40.-Photomicrograph, showing the longitudinal musculature. 
Fig. 41.-vVhole mount of two gravid segments. 

Taenia hyaenae, n.sp. 
Fig. 42.-Large and small hooks. 
Fig. 43.-Whole mount of a gravid segment. 

LIST OF ABBREVIATIONS. 

OP. 
DV. 

E. 
GA. 
MV. 

N. 
Ov. 

RM. 
RS. 

s. 
Sg. 
sv. 

Cirrus pouch. 
Dorsal excretory vessel. 
Ova in the parenchyma. 
Genital atrium. 
Main excretory vessel. 
Nerve. 
Ovary. 
Retractor muscle. 
Receptaculum seminis. 
Sphincter muscle. 
Shell-gland. 
Secondary vessel. 

T. 
TV. 
Ug. 
Up. 
Ut. 
v. 

Va. 
VD. 
Vg. 

VSi. 
vv. 

Testes. 
Transverse excretory vessel. 
Uterine glands. 
Uterine pore. 
Uterus. 
Excretory vessel. 
Vagina. 
Vas deferens. 
Yolk-gland. 
Vesicula seminis interna. 
Ventral excretory vessel. 
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Fig. 2. 

Fig 3. Fig. 4. 

S Va Vsi VD 
Fig. 5. 

Liilteella pretoriensis, n.sp. [.J. G . Baer. 
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Ut 
Fig. 6 .. 

Fig. 7. 

Fig. 8. 
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Diphyllobvthri1tm theilm·i, n ~p. 

N Vg 

[.f. G. BaeF. 
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Fig. 9 . 
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Fig. 10. 

Fig. J 1. 

Pa:J'MW]J locop lw.la rt canthocirJ•osa, n. sp. [ ./. 0. Bal'l ·, 
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Ov 
Fig. 13. 
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Fig. 16. Fi~· . 17 
.7ll.elmi.nth Fa.ttrllt. ] Pu./t·?'mrt·twdla tmns·va.alensis, n.g, n.sp. 
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I J. 6'. Hat'r. 
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Vg 
Fig. 18. 

Ov 

Oochol'ist-ica ·ichneumontis, n.F>p. 

CP VD 

Vg Ov T 
Fig. 19. 

Ine1'lldcapsifer aberrat1M, n.sp. 
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[J. (/. lJaKJI' . 
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Fi~!'. 21. 

VV DV T E Vg C v Va 
Fig. 22. 

T DV Vg Ov VV N CP 

Fig. 2~. 

Fi~. 21. 

lff(m'i-nth Fll-'1/'i!(/. - ~ 

liiPi 'i/lioapsi(eJ' m•r'fcard/1 idis (Koi'Pm:l). 
r ./ . a. l/({t'l ', 

1/~. 
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.Uf'lm-itdk Frntllrr ,J ~ J. G. lJI/.er , 
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Fig. 26. 

Jlf?dt'itJap.~ifm"i.na. li1tstnwi (Parona ), 

Fig. 27. 
Ine?·mioap.~'ifer g1~'i.neensis (Graham). 

[.T. r/. BaN. Helminth Fa1vna. J 
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Fig, 2B. 

. . t 1 Fmnw.] .f[f'lrm,,·n . ,~ . -

. Fig; 29. 
· . · n sp . . -"ulwrnanm., . . . nipyl~.dwm. , . . 

[.J. G. Ban. 
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S CP 

N VV DV RS Ov Vg T 
Fig. 32. 

Hymenolep-is macroscelidarum, n.sp. 

Fig. :13 . 

GA CP N VV DV T RM VD 

Fig. 35. 

1ttenia, parra, n.sp. 
[.f. fT. Ram·. Hf'lminth lt'alll/lt,.] 
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Fig. :i6 
Ov 

Fig. :i7. 
Ut 

Fig. 38. 

Ov 

Fig. 39. Ut 
Taen·ia }}(trt;a, n.sp. 
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[ J. G. Bt-ter. 
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.B'ig. 40. 

Fig. 41. 

Taen·ia parva, n.sp. 
Helmi ·ntk Ft~una.J [J . G. Baer. 
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Fig. 42. 

Fig. ,13. 

Taenia hyaellltf', JLsp. 

He1ntinth ]I~OUta.] 
[ .!. (J. Baer. 


