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The Strongylids and other Nematodes parasitic 
in the Intestinal Tract of South African 
Equines. 

B y üEKTHuii TiIKiLKR, I i . A . (Cape ) . 

PEEFACE. 

T H E work, forming the subject of this thesis, was carried out 
in the Laboratory of the Zoological Depar tment a t the University of 
Neuchâtel, during 1921-22. under the direction of Professor Dr. O. 
Fuhrmann . I take this opportunity of expressing my deep grat i tude 
to him, for the constant interest in my work and for his friendly 
advice and encouragement. 

For the material I am indebted to Sir A. Theiler, who had 
intended to work up the collection, but had to forego this pleasure 
in favour of more urgent matters. More justice would doubtlessly 
have been done to the subject, had my father been at l iberty to br ing 
his scientific mind and trained powers of observation to bear on it . 

My thanks are also due to Professor F . W . Gamble and Dr . C. L . 
Boulenger of the University of Birmingham, to Professor R. T. 
Leiper of the London School of Tropical Medicine, and to Professor 
W. Yorke of the Liverpool School : 

To Professor Gamble, for so obligingly providing me with 
laboratory facilities, and for his kindly interest dur ing m y short 
stay in Birmingham ; 

To Professor Boulenger, for put t ing his horse-nematode material 
at my disposal, and for his kind and willing assistance, in he lp ing 
me over my initial difficulties ; 

To Professor Leiper, for permit t ing me to study his type species 
of Cylindropharynx longicauda and C. brevicauda; 

To Professor Yorke, for placing at my disposal his cylieostome 
material , thus enabling me to arrive at a definite conclusion, 
regarding the identity of Triodontophorus serratus and T. inter­
medins. 

To Professor Fuhrmann I am further indebted for obtaining 
German translations of Dr . Kotlân's Hungar ian publications. 

In cases where the Hungar ian species were not represented in 
my material , I have given an Engl ish rendering of the German. 
Throughout, I have adopted the original descriptions without altera­
tion, wherever possible, so tha t there can be no doubt as to their cor­
rectness. The drawings on the contrary, unless otherwise indicated 
are taken from the specimens in my material . 

I very much regret that Professor Ih le ' s report of the Commission 
appointed to inquire into the Selerostomiasis in Holland, Pa r t I . 
only came to hand after I had finished this thesis. 

G. T H E I L E R . 
Neuchâtel . September. 1922. 
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H I S T O R I C A L . 
I T was not unti l Looss' important monograph on the Sclerostomidae 
of horses and donkeys in Egyp t tha t much attention was paid to the 
determination of the intestinal nematodes of equines. Pr ior to Looss 
four species only were recognized (armatura, equinum, tetracan'thum, 
and robustum), and all were assigned either to the genus Strongylus 
or Sclerostomum. I n his investigations Looss discovered that these 
" species " were in reali ty composed of a number of independent and 
easily distinguishable forms, of which he described 19 ; these he 
divided into the four genera Strongylus, Triodontophorus, 1902 
(Triodontus Looss, 1900), Cylichnostomum (Cyliscostomum- Rai l l ie t 
and Henry , 1902), and Gyalocephalus, according to the structure of 
t h e cephalic and caudal regions of the worm. I t was not unt i l 
several years after the publication of this work tha t the subject was 
again studied by helminthologists. In 1909 Georgina Sweet found 
a new species of Triodontophorus, *T. intermedius, from Austral ia. 
Since then the Sclerostomes have been investigated and several new 
species and genera have been described by Boulenger, from England 
and East Africa ; by IhIe, from Holland ; by Kotlan, from Hungary ; 
by Yorke and MacFie, from England and West Africa. 

At the present day eight genera belonging to the family 
Strongylidae, and consisting of over fifty species, are recognized in 
equines, viz. : — 

Genus Strongylus Mueller, 1780 ( = Sclerostoma Rudolphi , 
1809), four species. 

Genus Triodontophorus Looss, 1902 (Triodontus Looss, 1900), 
five species. 

Genus Gyalocephalus Looss, 1900, one species. 
Genus Oesophagodontus Rai l l ie t and Henry , 1902, one species. 
Genus Cylicostomum Raill iet and Henry , 1902 ( = Cylichnosto-

mum Looss, 1902 = Cyathostomum Molin, 1861) thirty-one 
definite species. 

Genus Craterosto-muin Boulenger, 1920, three species. 
Genus Poteriostomum Quiel, 1919, two species. 
Genus Cylindropharynx Leiper, 1911 (thus far reported from 

the zebra only) four species. 
Gough (1908), in his notes on South African parasites, enumer­

ates thir teen of Looss' species, as occuring in South Africa. Working 
on the Onderstepoort collection I find that not only are all Looss' 
Egyp t i an Sclerostomes to be found, but also the majority of the 
forms recently discovered in equines from other countries. Thus all 
the species described by IhIe from Holland, and by Boulenger from 
England and East Africa, are also present in South Africa. Some 
of the Cylicostomes reported from H u n g a r y , viz., C. ornatum, 
C. sagittatum, and C. hybridum, however, do not seem to occur in 
South Africa. 

COLLECTION AND P R E P A R A T I O N OF M A T E R I A L . 
Collection. 

Owing to the large size of the intestine and the smallness of the 
Strongylidae, their collection presents some difficulty. Looss recom­
mends the following procedure : —The bowel is divided up into a 
number of parts by several l igatures. Hav ing separated the portions 

* See footnote, page H. 
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from one another, the ligatures are then loosened and the piece of 
intestine opened longitudinally. By lifting up one ßide of the 
intestinal wall the contents are then gradually rolled off into separate 
dishes. I n this manner the worms can be easily collected, especially 
the Cylicostomes, which are found either in direct contact with the 
intestinal wall or on the surface of the mass of contents. The three 
species of Strongylus, however, are usually found firmly attached to 
the wall. The genus Triodontophorus is usually found scattered 
throughout the ingesta, and is thus more difficult to find; should 
there be a large quanti ty of fluid present, the contents of each 
separate piece of gut is first shaken up energetically, and then poured 
out into shallow basins. W h e n the heavier elements have sunk to the 
bottom, the fluid is gradually decanted off, unt i l only enough remains 
to cover the sediment. After several minutes the worms come to the 
surface, where they can be readily collected at short intervals. An 
important condition for success seems to be tha t the collecting dishes 
be kept warm. This method of course can only be used for fresh 
material , where the parasites are still in possession of their vi tal i ty. 
From the basins the worms are then transferred into a warm physio­
logical salt solution, in which they may be kept for several hours, 
without being damaged. 

Preparation and Clearing. 
The most satisfactory method of preservation is tha t recom­

mended by Looss. The worms are killed in hot (80° C.) 70 per cent. 
alcohol, to which 5 per cent, glycerine is added. They are then set 
aside and the alcohol is allowed to evaporate. This gradual change 
from alcohol to glycerine prevents the ruinous shrinkage which would 
result by more abrupt changes from fluids of one specific gravi ty to 
one of another. For the larger forms this evaporation must not be 
allowed to take place too rapidly, especially in species with a thick 
and resistant skin, in which diffusion takes place slowly. The 
specimens may be kept for years in glycerine without any risk of 
damage. 

The bulk of the Onderstepoort collection was fixed by this 
alcohol-glycerine method and was kept in glycerine. After five years 
the material was in excellent condition, the worms being transparent 
and straight, and thus easy to examine under the microscope. 

Besides this method of clearing in glycerine, for the larger 
Sclerostomes, Boulenger (5) recommends pure white creosote, into 
which the worms may be transferred, direct from alcohol, without 
shrinkage. 

A small portion of ilie South African collection had been 
preserved in formalin, but was in a very poor condition indeed. 
Some of the worms had shrunk beyond all recognition and were 
practically opaque, so that their identification was difficult. 

For specimens preserved in alcohol, carbolic acid or *lacto-phenol 
may adavantageoiisly be used for clearing purposes. 

Mounting and Embedding. 
For examination under the microscope the worms, fixed 

according to Looss' method, can be mounted in a drop of glycerine. 
If the worms are well fixed and straight , they can easily be rolled 

* I must thank Mr. Ortlepp of the London School of Tropical Medicine for drawing 
my attention to this useful reagent. 
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by gently pushing the cover slip. I n cases where the worms refuse 
to roll, Looss' method of procedure is the most satisfactory. The 
worm is first carefully dried on filter paper, and then brought on to 
the slide. The cover slip is put on with the worm near its one border 
and its longitudinal axis parallel to this border. A drop of glycerine 
is then let in on the opposite side, where cover glass and slide are in 
direct contact with each other. The worm can now be moved about 
a t will, and when the desired position has been obtained more 
glycerine is added, so as completely to surround the preparation. 
Many specimens can still be rolled even when surrounded with 
glycerine. 

For permanent mounts Looss recommends glycerine jelly, care 
being taken in mount ing that the slide with the preparation is first 
heated to the temperature of tue embedding medium, before, the lat ter 
is added. If carefully ringed these preparations will last for a long 
t ime. T H E S 0 U T H A F K T C A N " M A T E R I A L . 

The material forming the subject of this paper was collected at 
the Veterinary Research Laboratories at Onderstepoort, during the 
year 1916; except the bottles numbered 56-61 inclusive, which come 
from Pieterrnaritzburg, Natal . 

The parasites from each animal , most of which were victims of 
horse-sickness, or had been killed owing to debility or other causes, 
were collected into four separate bottles : (a) caecum, (b) ventral 
i-olon, (c) pelvic flexure, and (d) donai colon. This division of the 
colon, into three parts, was to ascertain whether any single species 
showed a preference for a part icular portion of the colon. 

The collection consisted of the parasites taken from the intestines 
of 30 horses, 4 mules, 11 donkeys, and 3 zebras. 

Distribution of the Parasite.* in the Intestine of the Host. 
Looss working in Egypt had remarked that most Strongylidae 

were usually limited to the caecum and the first th i rd of the large 
loop of the colon, i.e. to the point where the colon begins to narrow, 
near the apex of the loop. T. minor, however, was confined to the 
thickened end-portion of the colon. He also observed that some 
species display a manifest part ial i ty for horses and others for 
donkeys, and attr ibutes this " part ia l i ty " to the different manner of 
life of the two hosts. The donkeys, which live mainly in the villages 
and which only come to town as r id ing animals or to carry vegetables, 
lia ve thus more opportunity of picking up larvae than the town-
horses, and i t is in accordance with these facts that he usually found 
(he donkeys more heavily infected than the horses. 

In South Africa there was also a decided difference between the 
Strongylid fauna of the horse and that of the donkey—though here 
the divergence cannot be definitely at tr ibuted to a difference in the 
mode of life of the two respective hosts. Most of the animals had 
been kept in the laboratory stables for some time before they suc­
cumbed to disease or were killed, and were thus, to a certain 
extent , exposed to the same chances of picking up larvae dur ing the 
last few months of life. 

The typical fauna of a South African donkey usually presents 
Triodnntophorus iiitrni/edius, *\T. serratus ( ? ) ] , T. minor, and Stron-

* Since writing this I have come to the conclusion that T. intermedins a-ni T. tetratu* 
are identical (se« page 73). Consequently, all reports of occurrence of T. intermedins are 
to be considered as reported occurrences of T. serrntns. 
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gyhts vulgaris, S. equinus, S. edentatus, T. tenuicoUis, and T. bre-vi-
c'auda may also be seen. Of the Cylicostomes, C. auriculatum occurs 
most frequently and most abundant ly. C. elongatum likewise occurs 
in every animal , but it is never present in very great numbers. The 
Tetracanthum group—(or subgenus Cylicostomum of IhIe, 1922) is 
usually well represented. Besides the above forms characteristic of 
the donkey, i.e. C. auriculatum, C. elongatum, and C. tetracanthum, 
most of the other species hitherto described may also be found in 
greater or lesser numbers ; the only exceptions are : — 

[T. serratus, which does not occur in South Africa a t al l . (?)] 
G. poculatum, which Looss also only found in the horse. 
C. ah eat urn and C. triramosum, which, however, are very 

characteristic of the zebra. I n Egypt C. alveatum was 
found exclusively in the donkey. 

On the whole, however, the forms most characteristic for the 
donkey are the same as those given by Looss. 

No matter at what season of the year the parasites be collected 
the Fauna of horses and mules (see Tables I and I I ) is always 
practically the same. Thus in the caecum (Table I I I ) one hardly 
ever fails to find C. coronatimi in great abundance, and C. nassatum, 
C. catinatum, C. calicatum, and C. mimttum are also usually present, 
sometimes even in great numbers. 

I n the ventral colon (Table IV) the most heavily infected portion 
of the intestine, C. catinatum and C. nassatum play the most im­
portant rôle. C. coronatum, though nearly always present, yet never 
occurs as plentifully as it does in the caecum. C. calicatum, and 
C. minutum thrive as well here as they do in the caecum. C. labra-
tum and C. labiatum, which may be present in the caecum, are more 
abundant here. Kotlâii (1) gives the ventral colon as the favourite 
seat of C. radiatum, C. pateratum,, C. bicoronatum, and C. tetra­
canthum. C. radiatum and C. tetracanthum,, however, may excep­
tionally occur, sometimes even in fairly large numbers, in the dorsal 
colon. 

The pelvic flexure (Table V) which is never heavily infected, 
is not very characteristic, but merely forms a transit ion from the 
fauna of the ventral colon to that of the dorsal colon (Table VI ) . 
In the latter the most abundant species are C. goldi and C. longi-
kursatum. Other worms which show a preference for the dorsal colon 
are P. ratzii, Craterostomum, Mucronatum, and C. asymetricuvi, n.sp. 
Kotlân (1) gives the dorsal colon as a favourite seat of C. elongatum. 
In the South African material this species occurred in all three 
portions of the colon, but , if anything, showed a par t ia l i ty for the 
caecum. In India (Boulenger and Suiit), C. insigne is the mos( 
frequent parasite of the dorsal colon. 

The genera Strongylus and Triodontophorus seem to have no 
very definite predilection seat, though all seem to show a slight 
preference for the dorsal colon, T. minor, which is usually quoted 
as only occurring in the last portion of the colon, was very often 
present in the other parts as well. In donkeys i t even occurred in 
great numbers in the ventral colon. 

Of infrequent occurrence are C. radiatum, (6 cases), C. pocula­
tum (8), C. elongatum (6), C. euproctus (6), C. ihlei (2), C. ultrajec-
tmum (3) and C. brevicapsulatum (1). C. tetra-canthum and C. 
auriculatum seem to be confined to the donkey. 
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Although most of the Sclerostomies show a part ial i ty for some 
definite portion of the intestinal t ract , as can be seen in the 
tables, yet this does not prevent them occurring in other portions as 
well. Thus C. coronatum may be found in the dorsal colon, and in 
one fast C. longibursatum, whose distribution is usually limited to 
the dorsal colon, was found in great numbers in the ventral colon. 

The typical intestinal fauna of the zebra is peculiar t o this 
animal , bu t at the same time i t may harbour the usual equine 
parasites. Thus the genera Cylindropharynx and Crossocephalus 
have never been reported from the horse, and up to the present the 
two Cylicostornes, C. montgomeryi, and C. triramosum have only 
been found in the zebra. I t still remains to be seen whether Ascaris 
zebrae and Habronema zebrae, n .sp. , do not occur in other equines 
besides the zebra. 

The strongylid parasites of the three South African zebrae 
showed some interesting peculiarities. Not one species of the other­
wise ubiquitous genus Triodontophorus was met with, and it is ra ther 
remarkable that the forms of common occurrence in the other South 
African equines, such as CylicoHomum nassatum, C. catinatum, C. 
g oidi, C. calicatum, C. auriculatwm, and C. longibursatum, were 
entirely absent. Whereas C. alveatum, which Looss mentions as 
being exclusively parasitic in the donkey, was present in all the 
zebrae and was only met with in one of the many horses examined, 
and was entirely lacking in the mule and the donkey. 

From the comparative point of view, the South African material 
unfortunately contains no nematodes of horses or donkeys, collected 
in the same region as the zebra mater ial . No definite conclusion can 
thus be arrived at as to whether the difference existing between the 
Sclerostome fauna of the zebra, and that of other equines is entirely 
due to the nature of the host or whether (in this case) i t is merely 
due to the poor fauna of the locality (Bossieshoek, Rustenburg), in 
which the zebrae were shot. 

The typical fauna parasitic in the caecum is mainly composed 
of Crossocephalus viviparus (zebrae) and Cylicostomum alveatum. 
Strongylus vulgaris was also always present, but never in great 
numbers. Crossocephalus viviparus (zebrae), which is numerous in 
the caecum, is even more abundant in the ventral colon, where i t 
may be present in such large quanti t ies as to prevent other forms 
from thr iv ing in this part of the colon. C. tetracanthum, in the one 
zebra in which i t was present, was found in the ventral colon, as 
in the donkey. This portion of the colon is likewise the favourite 
seat of C. triramosum, which was not found to occur anywhere else. 

That the fauna of the pelvic flexure is merely a transition from 
tha t of the ventral colon to that of the dorsal colon is well seen in 
the zebra, for here Crossocephalus, which is the commonest form in 
the ventral colon, is present in company with Cylindropharyna inter­
media, the chief parasite of the dorsal colon. Other nematodes, 
whose sent is in the dorsal colon, may also be present in the pelvic 
flexure, but their numbers are never so great . 

The fauna of the dorsal colon is characterized by Cylindropha­
rynx intermedia and Cylicostomum adersi. Poferiostomum ratzii may 
be present in fairly large numbers ; rarer are P. imparidentatum, C. 
insigne, and Craterortomum mucronatum. One specimen of C. coro­
natum, whose favourite seat is usually the caecum, was found. 
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Osyuris equi, which is common in the other equines, is also very 
numerous in the colon of the zebra, especially in i ts dorsal portion. 
In the zebra, which was heavily infected with Crossocephalus, 
Oayuris equi was also found in the ventral colon. 

The material from the stomachs of two of the zehrae consisted 
mainly of various species of the grenus Habronemu. Several speci­
mens of Setaria equina were also present, as well as some Cylindro-
pharynx intermedia and Cylicostomum insigne. 

The South African zebra material showed the following para­
sites : •—• 

Number of bottle i 6-11 

Ventral 
Colon. 

Pelvic 
Flexure. 

Dorsal 
Colon. 

StTongyjlus 
equinus.. 
vulgaris. 

Crossocephalus 
viviparus.. 

Cylindropharynx 
intermedia... 

Cylicostomum 
alreatum..... 
trira?nosum... 
tetracaiUhum. 
adersi 
insigne 
coronatum 

G42 

J _ 

+ 

1 » 

643 I 641 

i 
4~ i 

OO j CC 

I 

I 

j - : -

J J -

•: 

642 643 641 642 

! : ( 
I : I 

! : i 
0 0 [ "X ; „ |_ 

Oc 

-f. 

+ 

643 

CC 

. 

643 641 ! 642 643 

Stomach. 

641 [642 ,64:j 

1'oteriostomum 
imparidentatum. 
ratzii 

Craterostomum 
mv.cromitum. 

Oxyuris 
e'jui. 

Probstmayria 
vivipara 

Habronema 
muscae 
microstoma 
megastoma , 
zebrae, n.sp 

Setaria 
equina 

cc ; 

Complete List of Nematodes reported from the Digestive Tract 
of the Zebra. 

Strongylus : S. equinus, S. vulgaris, S. edentatus (Turner, 
1920). 

Triodontophorus: T. serratus [Boulenger (4)1, T. intermedins 
(Turner, 1920). 

CylicoHomum : C. tetracanthum, C. coronatum, C. alveatum, 
C. insigne, C. adersi, C. goldi (Vevers, 1920), C. nassatum 
(Vevers, 1920), C. montgomeryi [Boulenger (4)] , C. minv-
tum [Boulenger (4)] , C. triramosum. 

Poteriostomum : P. imparidentatum, P. ratzii, P. ratzii var. 
nanitm. 
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Crateromi avium : C. tenuicauda [Boulenger (4)] , C. muerona-
tum. 

Oesopliagodontus : 0. robustus (Turner, 1920). 
Oxyuris : O. equi. 
Probstmayria : P. vivipara. 
Habronema : H. muscac, H. microstoma, H. megastoma, H. 

zebrae, n.sp. 
Setaria : S. equina. 
Crossoceplialus : C. viviparus [Von Linstow, 1899, Gedoelst (2) ] , 

C. zebrae (Yorke and Southwell, 1920). 
Cylindropftaryn.v : C. longicauda [Leiper (2) and Boulenger 

(4)] , C. brevicauda [Leiper (2) and Boulenger (4)] , C. rho-
desiensi? [Yorke and MacFie ( H ) ] , C. intermedia, n .sp. 

Ascaris: A. inegalocepluda, A. zebrae (Sckrijabin, 1916). 
If we compare the two foregoing tables it will be seen that 

Strongylui eden latus, Triodontophorus intermedins, T. serratus, 
Oesopliagodontus robustus, Cylicostomum goldi, C. nassatum, C. 
minutum, C. montgow-eryi, as well as Cylindropharynx longicauda, 
C. brevicauda and C. rhodesiensis, which have been reported from 
the zebra by Boulenger (4), Vevers, 1920, and Miss Turner, 1920, 
are not present in the South African list. The genus Cylindroph-
arynx is represented by C. intermedia, n .sp. The species present, 
which have not been recorded from the zebra before, are : — 

Strongylus equinus. 
Cylicostomum tetracanihuni, C. alceatum, C. adersi, C. coro-

natura. 
Poteriostomuvi ratzii. 
Cylindro pharynx intermedia, n.sp. 
Habronema muscae, H. microstoma, H. megastoma, H. zebrae 

n.sp. 
Setaria equina. 
The presence of (J. tetracanthum and C. adersi indicates a relation­

ship between the fauna of the donkey and that of the zebra, whereas 
the abseuce of C. auriculaturn and C. elongatum, the other two 
Cylicostomes very characteristic of the donkey, tends to lessen the 
slight connection which might exist between the fauna of these two 
hosts. 

Seasoned Influences on the Parasitic Fauna of Equines. 
As far as I am able to affirm, the age or sex of the host does not 

affect the parasitic fauna in any way. The heaviest infections seem 
to be dur ing the months from March to Ju ly , i.e.. dur ing early 
winter, after the rainy season. This, however, I will not put forward 
as a definite statement, as, judg ing not only from the smaller number 
of worms present in the bottles collected last, but also from the fact 
tha t ihey usually contain only the larger, and thus more easily seen, 
forms, with but a few specimens of the smaller species, I am very 
much inclined to believe that towai'ds the end of the year the worms 
were collected less conscientiously than dur ing the first few months. 

Kotlân (2) found no difference either as regards the species of 
worm present at any given season of the year, but definitely states 
that each separate species is more abundant ly represented in spring. 

The proportion between the number of females and the number 
of males present is very variable. The females are always in the 
majority, from 2 to 7, or even more, females to one male. This 
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variation, however, show« 110 relationship with the seasons of the 
year. Nor was I able to establish any connection between the 
presence of larvae or worms in eoitu, and any definite period of the 
year. KotUn remarks that copulating pairs were part icularly 
numerous in au tumn. 

A comparison of the fauna of horses and donkeys from different 
localities in South Africa shows no appreciable difference. The 
material sent from Pietermari tzburg was not very abundant ; either 
the locality has a poor strongylid fa ima or the material was not 
collected very conscientiously. The lat ter seems to be the case. It 
presents al l the Strongyles and all the Triodontophorus ; of the CyIi-
costomes, however, only a few specimens of the very commonest 
forms were present, e.g. C. labi attivi, G. labratuin, G. nassatum, 
G. calicatum, C. ca.tinatum, and besides these the large forms C. 
bicoionatum and G. ultrajectinum, i .e. forms which one would be 
liable to pick out in but a hasty and superficial search. Tha t other 
Cylicostomes are to be found at Pietermari tzburg is proved by the 
material from a mule (58), which was collected there. This showed, 
besides the above forms, C. goldi, C. radiatum, C. adersi, G. insigne, 
C. Inngihursatwm. G. euproctus, and P. tatzii, as also the only 
specimen of O. robustus which was in the collection. 

One horse (34), originally bought at Mafeking, and which was 
three months at the laboratory, at its post-mortem showred S. vulgaris, 
T. minor, G. capitatus, C. coronatum, G. nassatum,, C. calicatum, 
G. longibursatum, C. minutum, G. catinatum, C. pateratum, C. 
bicoronatum, P. imparidentatam, and P. ratzii. 

The donkeys (49, 50, 51) sent from Mafeking, and which had 
been at the laboratories for two, four, and six months respectively, 
showed a fairly normal infection of Selerostomes, except tha t the 
genus Strongylus was absent, except in one case (50), where but 
three specimens of <S'. equinus were present. 

The material collected from three donkeys (37, 38, 39), which 
had been sent from Kokstad, and which had spent five months in 
the laboratory stables before being killed, proved plentiful and rich 
in species. 

The two bottles 54-55 contained nematodes from two donkeys, 
killed in an experiment for parasitic nodules of the lungs. Both 
donkeys, which were born and reared at the laboratory, were heavily 
infected and showed a rich fauna in their intestinal t ract . Immature 
forma of S. equinus weie collected from cysts in the pancreas, kid­
neys, mesentery of the aorta, radix l inguae, and from the lungs. 

Of the horses bought from the Defence Force, the first batch 
(bottles 1, 3 . 5. 7, 9, 10, 11 , 12) is ra ther more heavily infected and 
richer in species than the second lot (bottles 40-47). Of especial note 
is the high percentage of S. vulgaris, T. tenuicollis, and C. pocula-
tuvi in the first lot, whereas in the other T. tenuicollis is not present 
at all , and S. vulgaris and G. poculatum in but two animals. Other­
wise the fauna present no striking differences. 

Taken_ on the whole, the animals coming from different parts of 
South Africa show no appreciable difference in their parasitic fauna, 
so that one cannot say that one locality is characterized by one 
particular species or group of species. The only definite statement 
that can be made is that the Defence Force horses, which doubtlessly 
had been left to graze en the veld, show a slightly richer fauna 
than horses which had been mainly stable fed. 
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BIOLOGICAL R E M A R K S . 
Strongylus. 

The adul t worms of the genus Strongylus are usually found 
firmly fixed to the wall of the intestine, producing lesions at the 
point of at tachment. They are essentially blood suckers and of 
pathological importance, and when present in greater numbers cause 
emaciation, weakness, anaemia, oedema, etc. 

So far as we know at present the Strongyles have a direct life-
history, the eggs undergoing their development in the manure and 
giving rise to an infective larval stage. These larvae, when ingested 
by equines, however, take different routes in the body of the host, 
according to the species involved. 

The larvae of S. vulgaris usually undergo their development in 
aneurisms of the blood vessels, occurring mainly in the mesenteric 
ar tery, though other branches from the abdominal portion of the 
aorta may be involved. * " These aneurisms may rupture , causing 
the death of the animal from haemorrhage, or parts may break off, 
forming emboli, which may obstruct the blood supply to a portion 
of the intestine, and thereby causing a .cessation of peristalsis. The 
contents of the affected portion of the intestine undergo fermentation ; 
the intestine becomes distended with gas, and the animal shows 
evidence of colic. Occasionally the gas formation will cause a 
rupture of the intestine, stomach, or d iaphragm. The plugging of 
an ar tery may cause the affected par t of the intestine to become 
gangrenous. Emboli which pass to the circulation of the hind legs 
give rise to an intermit tent lameness, not amenable to radical or 
permanent cure. These aneurisms persist even after the worms have 
left them and remain a constant threat to the life and health of the 
a n i m a l . " 

The last phase of Strongyle larvae shows two tri-lobed lips. In 
S. vulgaris these are markedly grooved, and their posterior margin 
serrated. At this stage the anus and vulva are well developed in the 
female, and the vagina and uteri are formed, but the ovaries are 
still very small. Jus t before the last ecdysis, tha t is when the final 
mouth capsule is present, there is as yet no sign of the buccal tooth. 
This apparently is only formed very late. 

The larval and agamic forms of S. equinus are to be found in 
the parenchyma of the liver, lungs, and pancreas. I n my material I 
found some in company with S. vulgaris in a bottle labelled " aorta 
hepat ica ." I t is oossible tha t the larvae of S. equinus were collected 
from the hepatic l igament and inadvertently pu t in with the S. vul­
garis larvae, from tb.p aor ta ; for, as a rule, S. equinus larvae, do not 
undergo the i r development in the blood vessel. 

The chitinous structure surrounding the provisional mouth-
opening of S. equinus is not grooved, and its posterior margin is 
smooth. As in >S'. vulgaris, there is no indication of the buccal teeth 
a t this stage of the development. 

The larvae of S. edentatus may occur under the pleura and 
peritoneum, in the hepatic l igament, the perirenal connective tissue, 
the muscles of the forearm, and even in the aorta, in the cryptorchid 
testes. 

There were no larvae of S. edentatus in the South African 
collection. 

* fopied from Ransom & Hall, 1919. 
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Triodontophorus. 

Like the Strongyles, the adults of the genus Triodontophorus are 
usually found firmly fixed to the gut wall. They are essentially 
blood suckers, being mostly found gorged with blood, which com­
municates to their bodies a deep, reddish-brown colour, which in 
preserved material enables one to distinguish them easily from the 
larger members of the genus Cylicostomum. Yorke and MacFie (7) 
draw attention to the relationship existing between members of this 
genus and the ulcerations of the mucosa of the colon, especially as 
regards T. tenuicollis. 

The larvae undergo development after the fashion of the CyIi-
costomes and are not concerned with the formation of aneurisms. 
In the later stages of their development they can be distinguished 
from Cylicostome larvae by the presence of the oesophageal teeth, 
which seem to be formed very early. 

Oesophagodontu». 

O. robustus resembles the genus Triodontophorus in its mode of 
life. When present in greater numbers i t may produce severe symp­
toms of anaemia (Giles). The larval development most probably is 
after the fashion of the Cylicostomes, i.e. the larvae are encysted 
in the mucosa, escaping into the intestine dur ing their last larval 
stage. 

Cylicostomum. 

The Cylicostomes do not adhere to the mucous membrane, are 
not blood suckers, but feed mainly upon the contents of the intestine 
of tbeir host. Nevertheless, they are not actually harmless. Ac­
cording to Looss they feed upon a whitish pus-like substance, 
resulting from the destruction of the epithelium, this destruction 
being brought about by the secretion, poured out by the head glands. 
Looss also remarks tha t the quant i ty of this mat ter is proportional to 
the number of worms present. In the South African material were 
two bottles containing pieces of intestinal wall and some of this 
substance which presented a mealy aspect. Contrary to Looss I did 
not find many adult worms, but mainly larvae. These were also 
present in cysts in the portions of the accompanying intestinal walls. 
This fact suggests tha t the breaking up of the intestinal wall is due 
rather to the action of the larvae than to that of the juices secreted 
by the adults . 

According to Kotlan (2) the presence of numerous adul t Cyli­
costomes may cause a haemorrhagic inflammation of the mucosa. 
There can be no doubt tha t a heavy infection of encysted Cyli-costome 
larvae interferes with the normal functioning of the mucosa. Kotlân 
further states that these eysts show a more or less well pronounced 
infiltration of round cells, which are often accompanied by eosino­
phile cells. After the escape of the worm, these cysts become 
obliterated in the course of t ime. 

The life-history of the Cylicostomes is direct, the larvae under­
going one (or two?) ecdyses outside their definite host. 

In a bottle containing donkey droppings kept for 24 hours at 
36° C. the youngest form is easily recognized by its extraordinari ly 
long tai l , which may measure as much as 200/i. At this stage the 
larva is from -320-400« in length, with a maximum breadth of 18-2OjU. 
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TIi e oral opening leads into a straight buccal cavity ; tlie oesophagus 
is rhabditiform. As in the Ankylostomes the lumen of the chyle 
intestine shows a zig-zag course. 

Dur ing the first ecdysis the old skin may measure as much as 
480,u in length, whereas the new one was never longer than 450/i 
(average 320-360/*). 

Specimens of larvae, which had been kept for 72 hours, averaged 
480/i and were in the act of ecdysis. The posterior portion of the 
loosened old skin shows the lateral lines quite distinctly. Anteriorly 
it comes away with a portion of the buccal cavity and shows refractive 
spots. In the result ing new larva the oral cavity seems to be sur­
rounded by a thickened chitinous r ing . The oesophagus still shows 
the divisions of the first stage, but these are less marked. The lumen 
of the chyle intestine follows a s traighter course. The tail is short 
and terminates not very far behind the anus. At this stage the 
larvae average 420/i in length, i.e. tb.ey are rather larger than those 
which were already in ecdysis at the end of 24 hours. 

Unfortunately there was no material which had been kept longer 
than 72 hours, so I am not in a position to state definitely tha t the 
larva undergoes another ecdysis before entering its host. This, bow-
ever, seems to be the case, as I did not find any larvae encysted at 
this stage. On the other hand the larvae from the cysts examined 
may already have been encysted for a long t ime, and have undergone 
further development. In the youngest encysted larvae the rhabditic 
divisions of the oesophagus have already become obliterated, and the 
anus and rectum haye assumed their definite adult structure. Owing 
to the fact that my material was composed of larvae of more than 
one species, I was unable to make oiit any definite stages of growth 
between this form and the last larval phase. This lat ter in its 
younger stages has an oesophageal tooth projecting into its provi­
sional mouth cavi ty; behind which the final oral cavity is formed. 
The differentiation into the two sexes commences at a time when the 
mouth capsule has assumed its definite shape. At this stage the 
larvae may also be found free in the gut . 

Concerning the distribution of the adults and their larvae in the 
digestive tube Boulenger (5) found that the adults of C. insigne were 
almost completely restricted to the posterior part of the colon, only 
rarely occurring in the anterior region of this organ ; the larvae on 
the other hand were found to be abundant ly encysted in the caecal 
Mails, and occasionally free in the anterior colon. But whether all 
Cj/licosto-mes show this difference of habit remains to be investigated. 

Concerning the mode of life of the genera Poteriostomum, Cra-
lernstownm arid GyaJ.oceplwlus, we have not much information. I t 
is in all probabili ty similar to that of the Cylicostomes. 

According to the conformation of their posterior extremities, 
the different Strongylids when in copulation do not behave in the 
same manner. In the genera Stronfiai us, Triodontophorus, and Gyalo-
cephaJus, in which the vulva is some distance from the t ip of the tai l , 
the heads of the two individuals point in the same direction. In the 
genera Cylicostowum and Oexophagodontvs they point in opposite 
directions. 

G E O G R A P H I C A L D I S T R I B U T I O N OJL-' IHK EQUIIS1K 
STEON(JYLIDS . (Table VI I . ) 

Wi th a few interesting exceptions, most of the horse Strongyles 
seem to have a world-wide distribution (see page 112). Of the three 



IT 

species of the genus Strongylus, S. vulgaris is the commonest form ; 
S. equinus, which is of comparatively rare occurrence in Europe, is 
more abundant in South Africa and in India [Boulenger (5) and 
S m i t ] , but nevertheless is the form least frequently met wi th . 

Genus Triodontophorus. T. minor is mainly confined to India 
(Boulenger and Smit) and the African continent. I n Europe i t has 
only been reported from Hunga ry (Kotlân), otherwise its distribution 
seems to be mainly tropical or sub-tropical. T. serratus also seems 
to prefer tropical climates, thus far being only definitely reported 
from Egypt , Belgian Congo [Gedoelst (2)] , Ceylon [Von Linstow 
(1904)], and Mesopotamia [Boulenger (5) ] . Kotlân (2) enumerates 
it as present in Hungary , at the same t ime, however, questioning 
whether a definite difference can be said to exist between T. serratus 
and T. inter médius* J u d g i n g by t h e common occurrence of the 
latter worm, one is led to the conclusion that the form present in 
Hungary is T. intermedius, ra ther than T. serratus, T. brevicauda, 
and T. tenuicollis, though less abundant than T. intermedius, will 
doubtlessly also prove to be universally present. 

Cylicostom.es. C. tetracanthum, which Looss reported as the 
commonest form in Egypt , is very limited in distribution. I n South 
Africa, though occurring frequently in the donkey and zebra, i t has 
never once been found in the horse or mule. Kot lân (2) mentions 
it as the second commonest form present in Hungary , but does not 
state whether i t occurs in the donkey only or in the horse as well. 
Besides this , it has been reported from Aust ra l ia ; otherwise, i t seems 
to be entirely absent in Europe, America, and Ind ia . 

C. nassatum and C. coronatum are among the commonest and 
most frequently occurring forms all the, world over. C. calicatum 
C. poculatum. C. goldi, and C. longibursatum likewise are present 
everywhere, very abundant in some regions and in others never very 
numerous. 

The forms C. labratum, C. labiatum, C. pateratura, C. insigne, 
C calicatum,, G. minutum, and C. bicoronatum also seem to occur 
practically everywhere, but they are never very frequent, nor do 
they occur in great numbers. In th» Punjab [Boulenger (5)] , 
C. insigni- is the commonest Cylicostome. 

C. catinatum with its two varieties is peculiar, in t ha t it does 
not seem to occur in England or on the European continent. 

C. alveatum is confined to the African continent. 
C. auriculatum also is essentially African, and has never been 

known to be parasit ic in any equine but the donkey. Other forms 
peculiar to the donkey are C. adersi and Strongylus asini. C. adersi, 
however, may also occur in the zebra. 

The four worms C. ornatura [Kotlân ( I ) ] , C. sagittatum, C. hy-
bridum. [Kotlân (3)] , and C. prionodes [Kotlân (4)] , have u p to the 
present only been known to occur in Hunga ry . C. mettami has only 
once been reported from England [Leiper (4)] . 

(.'. euproctus is now known from England [Boulenger ( I ) ] , Hol­
land [IhIe (10)], and South Africa. I t may be tha t this is a 
European form imported into South Africa, where it may be 
considered as one of the rarer Cylicostomes. 

* See footnote, page S. 

Cylicostom.es
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C. iblei has a distribution similar to tha t of C. euproctits occur­
r ing in Holland [IhIe (10)], Hungary [Kotlân ( I ) ] , and South 
Africa. 

TJp to the present C. ultra jectinum and C. brevicapsulatum are 
only known from Holland [IhIe (10)] and the Transvaal. Of the 
last-mentioned form, but one female was found in the South African 
material . IhIe also reports it as being very rare in Europe. 

The genus Poteriostomum originally described from Germany 
(Quiel, 1919) has since been found in other parts of the world. Thus 
P. imparidentatum is now known from Germany [Quiel ( I ) ] , India 
[Boulenger (5)] , and South and West Africa [Torke and MacFie 
(10)] and P. ratzii from Hungary [Kotlân ( I ) ] , Holland [ IhIe 
(10)] and South and West Africa [Torke and MacFie (10)]. 

The genus C rat ero stow u?n has representatives in Hungary [Kot­
lân ( I ) ] , Holland [IhIe (10)], East Africa [Boulenger (4)] and 
South Africa. 

The South African fauna is thus seen to be rich in species. 
Nearly all the Strongylid» h i ther to described as occurring in other 
countries are present; the tropical and sub-tropical, as well as t h e 
' ' European " forms being represented. 

SYSTEMATIC. 

SUPERFAMILY STRONGYLOWEA WEINLAND, 1858. 

Synonyms Strongylidea Carus, 1863, in Travassos, 1914; Stron-
gyloidae Travassos, 1914; Strongyloidea Weinland, 1858, 
of Travassos, 1914. 

Superfamily diagnosis.-—jNematoda. Meromyarian or polymya-
r ian . Males wi th well developed caudal bursa supported by rays ; 
in forms near the outer l imit of the superfamily the bursa is occa­
sionally very small, and the rays atypical , or the bursa may be 
lacking altogether, the species in question being only referable to 
this superfamily on the ground tha t transit ional, but recognizably 
strongyle forms, found at times in the same locations and with the 
same habits , relate them to i t . Oesophagus without posterior bulb. 
Mouth naked or with a buccal capsule and six papillae, distinct or 
indist inct . Male usually with two spicules and female usually with 
two ovaries. Oviparous or viviparous. 

The superfamily strongyloidea may be divided into the following 
families (Travassos, 1921): — 

Strongylidae Baird , 1853 (see below). 
T richo strong ylidae Leiper, 1912 (page 24). 
Metastrongylidae Leiper, 1908 (page 25). 

1. Fami ly STEONGYLIDAE Baird , 1853. 

Family diagnosis.—Strongyloidea. Meromyarian. Buccal cap­
sule present. Bursa highly developed, with a typical system of 
support ing rays, consisting of one or two dorsal rays and two lateral 
ray systems of six rays each. Male with two spicules and female 
with two ovaries. Vulva at times anterior, but usually posterior to 

* For the classification I have mainly followed that adopted by Hall, 1916. 
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the middle of the body. Oviparous, eggs segmenting when laid. 
Development so far as known, direct. Embryo rhabdit iform. In 
digestive, rarely in respiratory system. 

Type genus Strongylus Mueller, 1780. 
Subfamily Strongylinae Raill iet , 1893. 
Subfamily diagnosis.—Strongylidae. Meromyarian. Buccal 

capsule present. I n digestive, occasionally in respiratory, system. 
Development direct, at times complex, involving cutaneous infection, 
nodular development or other embryonic or larval migrat ion. 

Type genus Strongylus Mueller, 1780, may be divided up into 
the following t r ibes : — 

(a) Strongyleae l lai l l iet and Henry , 1912 (see below). 
(6) Cylicostomeae Rail l iet and Henry , 1912 (page 20). 

(a) Tribe Strongyleae Eai l l ie t and Henry , 1912. 
Synonym Ankylostomeae Eai l l ie t and Henry , 1909. 
Tribe diagnosis.—Strongylinae. Ventro-ventral and latero ven­

tral rays close together and parallel . Dorsal and extemo-dorsal rays 
originate in a common trunk, the dorsal ray ending in t r id ig i ta te 
terminations, the vulva in the posterior th i rd of the body and the 
uteri divergent. 

Type genus Strongylus Mueller, 1780. 
Genus Strongylus Slueller, 1780. 
Synonyms Strongilus Eudolphi , 1801 ; Sclerostoma Rudolph!, 

1809 : Sclerostomum Dujardin, 1845 ; Sclerostomum Sonsino, 
1878 '; Strongylus Giles, 1892. 

Generic diagnosis.—Strongyleae. Anterior extremity truncated, 
straight or slightly curved towards the ventral surface, the open, 
circular mouth, transverse or oblique, is followed by a ehitmous 
buccal capsule, and the edge of the mouth is furnished with one or 
several series of numerous denticles, the corona radia ta . The two 
equal spicules are long and slender. Bursa is tri lobed. The ventro-
ventral and latero-ventral rays are parallel, close together, and have 
a common origin. The externo-lateral, medio-lateral, and postero­
lateral rays originate in a common trunk, and proceed in slightly 
diverging l ines; they are of much the same shape, all t aper ing 
somewhat from the base. The dorsal and externo-dorsal rays 
originate in a common trunk, the latter or iginat ing near the base of 
the common trunk and occupying a relatively independent position. 
The main stem of the dorsal ray divides to form the two terminal 
dorsal i n \ s , ;ind each of these gives off an external branch and then 
forks again distally, to form two terminal branches. One of the 
three branches of the dorsal rays may be missing. Vulva in the 
jwsterior third of the body. Uteri divergent. 

Type species Strongylus equinus Mueller, 1780. 
Four species of this genera are found parasitic in equines : — 

Strongylus equinus Mueler, 1780 (page 30). 
Strongylus edentatus Looss, 1900 (page 31). 
,Strongylus vulgaris Looss, 1900 (page 31). 
Strongylus asini Boulenger, 1920, only reported from the 

donkey (page 32). 
(ò) Tribe Cylicostomeae Eai l l ie t and Henry , 1912. 

Raised to subfamily cylicostominae Rail l iet and Henry , 1914. 
Synonym Cylichnostomidae Looss, 1902; Cylicostominae Ea i l ­

liet, 1915. 
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Tribe Diagnosis.—Strongylinae. Ventro-ventral and latero-ven-
tral rays close together and parallel . Medio-lateral and postero­
lateral rays not close together and parallel . Dorsal and externo-
dorsal rays originate separately. The vulva is close to the anus and 
the uter i are convergent. 

Type genus Cylicostomum Rail l iet , 1901. 
The tribe Cylicostomeae contains the following genera : — 

Cylicostomum Rail l iet , 1901. 
Poteriostomum Quiel, 1919 (page 23). 
Craterostomum Boulenger, 1920 (page 23). 
Triodontophorus Looss, 1902 (page 23). 
Oesophagodontus Rai l l ie t and Henry , 1902 (page 22). 
Gyalocephalus Looss, 3.901 (page 23). 
Cylindropharynx Leiper, 1911 (page 24). 

Gylindropliarynx thus far has only been reported from the zebra. 

*Ge,nus Cylicostomum. Rail l iet and Henry , 1902 ( = Cylichnostomum 
Looss, 1902 = Cyathostomum Molin, 1861); Trichonema Cob-
bold, 1874. 
Most of the species thus far recorded measure, in the adult 

stage, less than 15 mm. in length ; several are even less than half 
this size. A prominent circular mouth collar is present surrounding 
the mouth opening, more or less distinctly set off from the rest of 
the body. The mouth collar is regularly rounded, slightly flattened 
or depressed or with its outer edge projecting forward. Inner surface 
of mouth collar occupied by the external leaf crown, consisting of 
narrow flattened leaf-like processes, with poin te l or iounded tips 
according to the species. Mouth capsule subcylindrical in shape,, 
usually broader than long, bu t may be longer than broad. In te rna l 
leaf crown comes off from the inner surface of the mouth capsule 
near its anterior border and is composed of elements, varying from 
small inconspicuous tubercles to long flattened leaf-like processes. 
Dorsal lobe of the male bursa is set off from the lateral lobes by a 
notch. Dorsal rays of bursa large, split down or almost down-to the 
roots of the externo-dorsal rays, each with two lateral branches of 
about the sante size as the posterior portions of the rays themselves. 
Externo-dorsal rays closely approached to the postero-lateral rays 
and with their te rminal portions tu rn ing off backwards, more or less 
suddenly from thei r main course at an obtuse angle. Genital cone 
well developed, usually b lunt ly conical, but sometimes long and 
almost cylindrical. Spicules long and slender, equal in size, ter­
mina t ing posteriorly in a double hook, one branch of which bends 
sharply backwards. Vulva of female closely approached to the anus. 

Type species C. tetracanihum Mehlis, 1831. 

* According to the law of priority, this genus ought to be termed Trichonema. In 1874 
Cobbold described a larva Trichonema arenata, which at a later date he stated to be a 
larval form of S. tetvacanthiim. As according to the rules of zoological nomenclature, the 
law of priority must also be applied when any stage in the life-history is named before the 
adult, the name Cylicostomum Raillet ought to be replaced by Trichonema Cobbold, 1874 ; 
this would mean introducing an entirely unknown name and discarding a very familiar 
one. 

The genus description is taken from Eansom and Hadwen. 1918. 
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In his monograph Looss. 1901 distinguished three definite 
groups : — 

1. Radiatum.—elongatum group. 
2. Tetracanthum group. 
3. Alveatum—catinatum group. 

Since then several more species have been described and a clearer 
idea of the mutual relations of the different forms has been arrived 
at. I n his recent publications IhIe (11 and 12) recognizes seven 
distinct groups, five of which he raises to subgenera. 

Recently new varieties of species have been created, which are 
based on a difference in the appendages of the genital cone. As these 
appendages are capable of some variation in certain species, e.g. 
C. goldi and C. nassatum, the creation of a new variety based on 
their structure alone is unjustifiable. In cases where the difference 
of the appendages is accompanied by a slight variat ion, -ay, in the 
size of the bursa or in the arrangement of the bursal rays, the crea­
tion of a new variety is permissible. 

Group 1.—Tetracanthum group or subgenus Cylicostoimim IhIe, 
1922, contains the following species : — 

C. tetracanthum Looss, 1902 (page 33). 
C. labratum Looss, 1902 (page 34). 
C. ornatum Kotlan, 1919 (page 35). 
C. labiatum Looss, 1902 (page 30). 
C. labiatum Looss, var. digitatimi IhIe, 1921. 
C. coronatum Looss, 1902 (page 37). 
C. sagittatum Kotlan, 1920 (page 38). 

External leaf crown is composed of 18-24 elements ; those of the 
internal leaf crown are th in , t r iangular plates, whose place of origin 
extends backwards, to some distance from the anterior margin of the 
mouth capsule. Mouth capsule ra ther short. Posterior extremity 
of the female s t raight or slightly bent in a dorsal direction. 

Group 2 .—Alveatum—cat inatum group or subgenus Cylicocercus 
IhIe, 1922: — 

C alveatum Looss, 1902 (page 39). 
C. catinatum Looss, 1902 (page 40). 
C catinatum Looss, var. litoraureum Yorke and MacFie, 

1920 (page 40). 
C. catinatum Looss, var. pseudocatinatum (page 40) Torke 

and MacFie, 1919, 
G. pateratum Yorke and MacFie, 1919 (page 42). 
C. goldi Boulenger, 1917 (page 43). 
C. mettami Leiper, 1913 (page 44). 

External leaf crown of 20-29 elements, those of the internal leaf 
crown are thin t r iangular plates, and their point of origin may be 
some distance from the anterior edge of the mouth capsule. Posterior 
extremity of the female strongly bent dorsally and usually has a 
swelling in front of the vulva, giving it a resemblance to the human 
foot when seen laterally. 

Group 3.—Radiatum—elongatum group or subgenus Cylicocy-
chis IhIe, 1922: — 

C. radiatum Looss, 1902 (page 44). 
C. triramosum Yorke and MacFie, 1920 (page 45). 
C. elongatum Looss, 1902 (page 46). 
C. elongatum Looss, var. Kotldni IhIe, 1920 (page 47). 
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C. insigne Boulenger, 1917 (page 48). 
C. adersi Boulenger, 1920 (page 49). 
C. nassatumLooss, 1902 (page 50). 
C. nassatum (Looss) .var. parvum Yorke and MacFie, 1918 

(page 50). 
C. leptostomum Kotlân, 1920 (page 51). 
C. auriculatwm Looss, 1902 (page 52). 

Mouth capsule with a hoop-like thickening a t the posterior 
margin. Elements of the internal leaf crown generally small and 
numerous, originating close to the anterior margin of the mouth 
capsule. Posterior extremity of the female s t raight or only slightly 
bent dorsally. 

Group 4.—Calicàtum group or subgenus Cylicostephanus IhIe , 
1922: — 

C. calicatum Looss, 1902 (page 53). 
C. minutum Yorke and MacFie, 1918 (page 54). 
C. longibursatum Torke and MacFie, 1918 (page 55). 
C. hybridum Kotlân, 1920 (page 56). 
C. poculatum Looss, 1902 (page 56). 
C. asymetricum, n .sp. (page 57). 

Mouth capsule usually cylindrical or may be trapezium-shaped 
in optical section. Elements of the internal leaf crown mostly short 
and or iginat ing near the anterior marg in of the mouth capsule. 
Posterior extremity of female usually straight . 

Group 5.—Bicoronatum, group or subgenus Cylicodonto-phorus 
IhIe, 1922: — 

C- bicoronatum Looss, 1902 (page 58). 
C. euproctus Boulenger, 1917 (page 59). 
C. ihlei Kotlân, 1921 (page 60). 
C. ultra}ectinum IhIe, 1920 (page 61). 

Submedian papil lae mostly conical in shape, with short rounded 
t i p s ; external leaf crown usually composed of numerous th in 
elements ; those of the internal leaf crown are exceptionally large. 
Mouth capsule short and wide. Posterior extremity of the female 
s traight . Vulva may be situated some distance away from the anus. 

Group 6.—Brevicapsulatwm g r o u p : — 
C. brevicapsulatwm IhIe, 1920 (page 62). 
C. prionodes Kotlân, 1921 (page 63). 

Characterized by the extreme shortness of the mouth capsule. 
Posterior extremity of the female s traight . 

Group 7.—Montffomeryi group.—Dorsal and ventral walks of the 
mouth capsule are much longer than the lateral walls : — 

C. montgomeryi Boulenger, 1920 (page 64). 

Genus Oesophagodontu» Rail l iet and Henry , 1902. 
Oesophageal funnel well developed and with three teeth, which, 

however, do not project into the buccal cavity. Bursa is bilobed 
and closed all round, no trace of a median (dorsal) lobe present. No 
median dorsal ray. The postero-lateral ray has an accessory branch. 
Margins of bursa finely denticulated. Post termination of female 
body pointed or mucronate, vulva comparatively far removed from 
t ip of ta i l . 

Type species O. rnlmstw ( G U P S , 1892) Euilliet and Henry , 1902 
(page 64). 
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Genus Poteriostonium Quiel, 1919. 
Adult stage usually measures more than 15 mm. in length. 

Elements of the external leaf crown small and numerous; those of 
the internal large and well developed ; according to the species these 
may all be equal in size, or some of the elements may be differentiated 
from the others by their greater length. 

The supporting rays form two distinct groups antero-median 
and posterior. The postero-external (externo-dorsal) ray arises from 
a common trunk with the dorsal. The main t runk of the dorsal ray 
is not split to the base, but only for about half its length, the two 
lateral branches arising from the undivided portion close to the 
point or origin of the jiostero-external r ays . These two lateral 
branches run parallel to one another and to the externo-dorsal ray, 
and are almost at r ight angles to the main dorsal ray . Posterior 
extremity of the female shows no bosses; anus and vulva some con­
siderable distance from one another; anus situated far from the t ip 
of tai l . 

Type species Posteriostomum vmparidentatum Quiel, 1919. But 
two species of this genus are recognized at present, viz. : — 

P. vmparidentatwm Quiel, 1919 (page 66). 
P. ratzii Kotlân, 1919 (page 67). 

Genus Crateroxtomum Boulenger, 1920. 
Mouth capsule constricted at its anterior and posterior openings. 

Mouth capsule wall thickened at its anterior border. Elements of 
external leaf crown large and few in number . Those of internal 
leaf crown are short and broad, originate from anterior edge of the 
mouth capsule, and are more numerous than those of external leaf 
crown. Dorsal gutter well developed. Border of the bursa finely 
denticulated. Bursa is continuous over ventral side of the body. 
Anus and vulva removed from one another ; anus some distance in 
front of t ip of ta i l . 

Type species Craterostomum tenuicauda Boulenger, 1920. 
This genus contains the three forms: — 

C. tenuicauda Boulenger, 1920 (page 69). 
C. mucronatum IhIe, 1920 (page 70). 
C. acuti'cavdatum Kotlân, 1919 (page 70). 

Genus Gyalocephalus Looss, 1901. 
Head separated from the rest of the body by a definite neck. 

Mouth capsule and anterior portion of oesophagus highly com­
plicated in s tructure. At the base of the ehitinized oesophageal 
funnel are three pairs of ehitinized ridges, which project anteriorly 
as six pointed teeth. Bursa completely surrounds genital cone— 
prebursal papillae long and assume shape of genuine rays. 

Long retractile genital cone. 
Posterior extremity female long and tapering. Anus and vulva 

far apart ; anus some distance from the t ip of the ta i l . 
Type spesies Gyalocephalus capitati!s Looss, 1900 (page 71). 

Genus Triodontophorus Looss, 1902. 
Characterized by the presence of three large teeth, which project 

into the buccal cavity. Elements of external leaf crown numerous; 
elements of internal leaf crown low and project internally as small 
septa. 

Dorsal gut ter well developed. Margin of bursa finely denti­
culate. Bursa closed ventrally. 
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Type species T. minor Looss, 1901. 
This genus contains four species parasitic in equines : — 

T. minor Looss, 1900 (page 72). 
T. serrât ti..< Looss, 19ÜU (page 73). 
'/'. brevicauda Boulenger, 1916 (page 77). 
T. tenuicollis Boulenger, 1916 (page 77). 

Genus Cylindropharynœ Leiper, 1911. 
Buccal capsule abnormally deep. Exte rna l leaf crown consists 

of six large teeth corresponding in position to the head papillae. 
The two situated laterally are larger than the four submedians, each 
is notched, longitudinally grooved, suggesting an origin by fusion 
of at least two elements. Dorsally and ventrally the external leaf 
crown is deficient, but from each of the dorsal and ventral lips of 
the mouth collar, there projects horizontally inwards a broad 
crescentic plate, the free concave margin of which is directed towards 
the axis of the mouth. In ternal leaf crown consists of 12 large 
elements. 

Margin of bursa denticulate. Posterior extremity of female 
straight and pointed. 

Type species C. brevicauda Leiper, 1911 : — 
C. brevicauda Leiper, 1911 (page 78). 
C- hmgicauda Leiper, 1911 (page 79). 
C- rhodesiensis York e and MaaFie, 1920 (page 80). 
C- intermedia, n .sp. (page 81). 

This genus has up to the present only been reported from the 
zebra. 

*2. Family TKICHOSTRONGYLIDAE (Leiper, 1912). 
Strongyloidea, • meromyarian or polymyarian, body filiform 

(capillaire) ; mouth surrounded by six papillae (not always very 
distinct). Bursa capulatrix typical and well developed, dorsal ribs 
simple or double; buccal capsule, absent or only rudimentary ; 
oviparous, eggs undergoing segmentation at ovi-positlon ; female 
genital organs simple or double. 

Habitat digestive tract of vertebrae. 
Type species Trichostrongylus Looss, 1905. 
Subfamily Trichostrongylinae Leiper, 1908. 
Tt ichostrongylidae : Usually reddish, female genital apparatus 

double ; ovijector well developed ; vulva in the posterior half of the 
body; uter i usually divergent; gubernaculum and prebursal papillae 
may be present or absent ; dorsal ray single or double. 
Genus Trichostrongylus Looss, 1905. 

Trichostrongylinae: Small , delicate, and generally reddish, body 
gradual ly tapering towards anterior extremity commencing in front 
of genital aperture. Head without inflations; three lips not very 
dis t inct ; papillae " ponctiformes " or noduliform, very smal l ; 
transverse striation very fine and longitudinal ridges not always 
dis t inct ; cervical papillae not vis ible; oesophagus long, with single 
dorsal gland well developed ; nerve r ing and excretory pore at level 
of middle of oesophagus. Lateral bursal lobes very large, posterior 
lobe not well developed. Ventral rays widely separated and of 
different sizes, the ventro-ventral ray slender and directed ventrally, 

* The classification of the Trichostrongylidae is that adopted by Travassos (2). 
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the vent ro la te ra l large and near the three la terals ; the latero-
posterior more slender than the other two and near to the externo-
dorsal ; dorsal ray short and split a t its extremity ; spicules of a 
peculiar shape, typical for each species. At the proximal extremity 
there is an expansion in the form of an escutcheon where the, 
retractor muscle is inserted, at its distal extremity there is an angular 
projection, which may be absent; gubernaculum also of peculiar 
shape prebursal papillae very small or entirely absent, testes single, 
uterus and ovary sl ightly sinuous, ovijector well developed, vulva 
in posterior half of the body, in the form of a straight or semilunar 
.slit, surrounded by chitinous lips, which project but s l ight ly; tail 
short, with a pai r of small papillae near its ext remity; eggs of 
average size, with th in colourless shel l ; segmentation commences in 
the uterus. 

Habitat.—Small intestines and stomach of vertebrates. 
Tvpe species Trichostrongylus retortaeformis (Zeder, 1800) 

Looss, 1907. 
Only one species of this genus is present in equines Tficliostron-

1/ifins axei (page 83). 

3. Fami ly METASTRONGYLIDAE Leiper, 1908. 
Strongyloidea : Buccal capsule absent. Bursa not well 

developed, supported by atypical r ays ; oviparous or ovoviparous; 
embryos developed at oviposition. 

Habitat.—Circulatory or respiratory systems of mammals, rarely 
in digestive tract. 

Subfamily Metastrongylinae Leiper, 1908. 
Metastrongylidae : Buccal capsule absent. Male with two equal 

spicules and female with two ovaries. Eggs in varying stages of 
development when oviposited, embryo not rhabdit iform. 

Type genus Metastrongylus Molin, 1861. 
Genus Dictyocaulus. 

Mouth circular and naked ; caudal bursa has the posterior rays 
lobed; median rays simple, bilobed or bifid; anterior double, the 
anterior branch being the shorter. Two thick short spicules brown 
and alveolated, accessory piece present. Vulva situated in the middle 
of the body; uteri divergent; embryos developed in eggs at oviposi­
tion : — 

D. viviparus (S. micrurus Mehlis) (page 83). 
D. arnfieldi Cobbold, 1884 (page 83). 

ScpEHFAMiLY ASCAROIDEA E A I L L I E T AND H E N E Y , 1915. 
Synonym Ascaridea Diesing, 1861, of Travassos, 1914. 
Diagnosis.—Mouth commonly provided with two or three 

prominent or inconspicuous lips, which are often supplied with 
papillae, but the mouth may be of variable shape and without lips. 
When three lips are present one is median and dorsal, t he others are 
submedian and are approximated in the ventral l ine. Buccal capsule 
is not present. Males are provided with one or two spicules, rarely 
with none. Female with two ovaries, oviparous. As a rule develop-
™en* l s direct and without an intermediate hos t ; exceptionally (as 
!? A s c ^ 1 ' l d ' s o f fisû) t û e r e is an intermediate host. The two families 
Ascaridae and Oxyuridae have representatives, parasit ic in the horse. 
«Oxyuridae, page 60.) 

Type family Aicaridae Cobbold, 1864. 
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1. Family ASCARIDAE Cobbold, 1864. 
Asearoidea : Polyinyarian, mouth with three prominent l ips 

supplied with papillae, the dorsal l ip being median and the two 
others submedian and approximated in the ventral line ; or with three 
main lips and three relatively prominent or inconspicuous inter­
mediate lips (interlabia). Male usually with two spicules. Caudal 
extremity of female terminates conically and fairly abruptly. 

Type genus Ascaris Linnaeus, 1758. 
Subfamily Ascarinae Travassos, 1915, has the characters of the 

family. 
Genus Ascaris Linnaeus, 1758. 

Synonyms Stomachida Pereboom, 1780 ; Fusoria Zeder, 1800 ; 
Lombricoides Mérat, 1821. 

Ascarinae : Mouth with three well-developed l ips. Male with 
two equal spicules, and with numerous papil lae on the ventral surface 
of the body in front of and behind the anus. Vulva near middle 
of body or anterior to this point. Shell of egg thick, with numerous 
mamil late projections on its outer albuminous layer. 

Type species Ascaris lumbricoides Linnaeus, 1758. 
Two species of the genus are parasit ic in equines. 

1. Ascaris megalocephala (Cloquet, 1824) (page 83). 
2 . Ascaris zébrae (Sckrijabin, 1916) (page 84) ; A. zebrae 

has only been reported from the zebra. 

2. Fami ly OXYTJRIDAE (Cobbold, 1864). 
Asearoidea : Meromyarian. Mouth with simple usually incon­

spicuous lips. Males usually wi th one spicule, a t t imes reduced, 
imperfectly chitinized or absent. Caudal extremity of female much 
elongated and subulate. Vulva anterior. Eggs characteristically 
flattened on one eide. 

Type genus Oxyuris Rudolphi , 1803. 
Seurat, 1915, states tha t the Oxyuridae, al though considered by 

most authors as belonging to the Ascaridae, are very distinct and 
should be considered as a special group having the same origin as 
the Heterakidae, but having evolved independently of the lat ter . 
The Ascaridae he would consider as the extreme type of ramification 
of what he calls the phylum Heterakidae. 

Bai l l ie t and Henry , 1916 (5), have divided the. Oxynridae into 
five groups : — 

1. One spicule, no accessory p iece : — 
(a) Vulva anterior Oxyuris. 
(b) Vulva posterior. 

2. One spicule, and accessory piece: — 
(a) Vulva anterior. 
(ò) Vulva posterior. 

'•>. Two unequal spicules, vulva in or behind middle. 
4. Two equal spicules, vulva in middle, rarely before that point. 
5. Two unequal spicules and accessory piece. Vulva near anus. 

Atractis. Crossocephalus. 
Gedoelst, 1916 (2), divides the Oxynridae into two groups 

according to the arrangement of the female genital organs: — 
Group 1.—Genital apparatus simple, vulva near to anus. 

Atractis. Crossocephahis. 
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Group 2.—Genital apparatus double. 
= Group 1-4 of Rail l iet and Henry Oxyuris. 

1. Genus Oxyuris Eudolphi , 1803. 
Synonyms Oxyurus Lamarck, 1816 ; Lepturis Schlotthauber, 

I 860 ; Dermatoxys Schneider, 1866; Oxiurus, Sonsino, 1878; 
Oxyurus Eudolphi , 1803, of Brumpt , 1910; Syphaeia Seurat, 

1916; Fusarella Seurat, 1916. 
Oxyuridae : Mouth naked or surrounded by sl ightly salient lips. 

Oesophagus long, followed by a bulb, usually quite distinct. Males 
small and of relatively rare occurrence; provided with one spicule, 
which may be imperfectly chitinized or not developed. One or 
more pairs of papillae in the vicinity of the cloacal aper ture . 
Females have the caudal extremity great ly elongated or subulate ; 
there are two ovaries. As a rule the vulva is located in the anterior 
portion of the body. Eggs elongated, thin-shelled, asymmetrical, 
flattened on one side and ending in rounded points. Embryo may 
or may not be formed at oviposition. 

Type species Oxyuris equi (Schrank, 1788) Blanchard, 1849 
(page 85). 

2. Genus Crossocephalus. 
Synonym Pterocephalus Von Linstow, 1899 (page 85). 
C rossocephalus is now placed in the family Oxyuridae next to 

Ahactis, with which i t shows the following affinities: — 
Oesophagus composed of two parts with a distinct bu lb ; 

excretory pore complex, two unequal spicules, vulva in posterior 
par t of body just in front of anus ; female genital apparatus 
simple ; viviparous ; embryos well developed before leaving 
uterus. 
Type species Pterocephalus viviparus Von Linstow, 1899. 
Before this Leiper (3) was inclined to create a new family for 

Crossocephalus. Eai l l ie t and Henry (3) in their classification of 
Ascaridae suggested tha t Crossocephalus might be ranged next to 
Anisakies Dujarditi , 1845, in the subfamily Anisaltinae; TVavassos 
(1) places it in the superfamity Rhabiasoidea (Eai l l ie t and Henry, 
1916) in the family Atractidae (Travassos, 1920). 

Family ANGUILLULIDAE Dujardin, 1845. 
\ ery small nematodes ; oesophagus with two bulbs ; chitinous 

spine.-j or teeth present in the buccal cavity ; two equal spicules ; 
caudal bursa may be present; vulva at middle of the body. Usually 
free l iving in fresh water or decaying matter, a few parasitic on 
plants, rarely on animals. 
Genus Probstmayria Ransom, 1907. 

Small spindle-shaped forms, truncated anteriorly and with long 
gradually at tenuated, acutely pointed tai l . Cuticula thin, trans­
parent and free from spines or setae. Mouth with six lips. A small 
lateral organ of unknown function in relation with each lateral l ip 
and the anterior portion of the body. Pha rynx elongated, cylindrical. 
Oesophagus with two portions; anterior portion long and slender; 
posterior portion shorter and pyriform with a bulb containing a 
denticular apparatus . Anus about two-thirds the length of the body 
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from the anterior end. Male with two short, nearly equal spicules; 
without bursa, and with a number of pairs of post anal papil lae. 
Vulva of female at about the middle of the body. Eggs few, ha tching 
in the uterus, and developing into embryos, which a t bir th exactly 
resemble the parent, except that the sexual organs are undeveloped. 

Type species Probstmayria vivipara (Probstmayr, 1865), Ran­
som, 1907 (page 90). 

Synonyms Oxyuris vivipara (Probstmayr, 1865, of several 
authors) ; Khabdonema vivipara Rail l iet , 1893; Strongy-
loides vivipara* ((Probstmayr) Linstow, 1905; Oxyuris sp. 
Looss. 

This species was first described by Probstmayr , 1865, under the 
name of Oxyuris vivipara. Perroneito, 1882, considered tha t i t 
should be placed more properly in one of the two genera Rhabdonema 
or Anguillaia, and in 1893 Rail l iet assigned i t to the genus 
Anguil lula . 

Gedoelst, in his ' ' Synopsis de Paras i to logic ," places i t next to 
the genus Strongyloses in the. family Angidstomidae. However, 
in 1907 Ransom indicated its definite position and raised i t to a new 
genus Probstmayria, of which it is the sole representative. 

Travassos (1) places i t in the family Oosyuridae (Cobbold, 1864), 
subfamily Oxysomatinae (Railliet, 1916). 

SUPERFAMIIA- FILARIOIDEA ( W E I N L A N D , 1858) S T I L E S , 1907. ' 

Body usxially very long and slender. Mouth wi th two lips or 
without lips and surrounded by circumoral papi l lae. Oesophagus 
slender, without posterior bulb . Anus subterminal . Male wi th a 
single spicule or with two unequal spicules. Ta i l provided with 
papil lae, usually curved spirally, bursal alae may be present or 
absent. Female larger than male. Vulva present or, less often, 
absent in gravid females; when present, usually anterior of the 
middle of the body or near the middle, rarely near posterior 
extremity. Two, four, or five uter i . Oviparous, ovoviparous or 
viviparous. Development in many cases, perhaps al l cases, requires 
an intermediate host. 

Type family Filariidae Claus, 1885. 
Analytical key to families of Filarioidea : — 

1. Mouth without l ips ; vulva near anterior ext remity of 
body. Filariidae (page 28). 

2. Mouth with two l ips ; or mouth wihout lips in forms 
where vulva is near posterior extremity of body. Spi-
ruridae (page 29). 

1. Fami ly FILAKIIDAE Claus, 1885. 

Filaroidae : Body long and filiform. Mouth wi thout l ips. Male 
with two spicules, usually quite dissimilar. Vulva near the anterior 
extremity of the body. Adults subcutaneous, in blood or on serous 
surfaces. 

Subfamily Filariinae Stiles, 1907. 
F i l a r i idae : Vulva anterior, near mouth . Spicules quite dissi­

milai . Intermediate stages so far as is known occur in blood-suckin^ 
urthrapoda. n 

TyP« genus Filaria Mueller, 1787. 
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Genus Setaria (Viborg, 1795) Rail l iet and Henry, 1911. 
Fi lar i inae : Mouth with projecting peribuccal armature deeply 

notched on the lateral margins, less so dorsally and ventrally ; so as 
to give the impression of two teeth when seen laterally and four when 
seen a t an angle. Tail in both sexes with peculiar caudal appendages. 

Type species Setaria (Gordius) equina. Abildgaard, 1789 
(page 90). 

2. Family SPIRURIDAE Oerley, 1885. 

Synonyms Spiruroidea Rail l iet and Henry , 1915; Spirurata 
Descazeaux, 1915. 

F i la r io idea : Mouth with two lips, or without lips in forms 
where vulva if near posterior extremity of body. Male with posterior 
extremity of body commonly expanded and alate. Female with vulva 
usually in middle of body, exceptionally near the posterior extremity 
as notad above. Rai l l ie t and Henry , 1915, t reat th is as a super-
family t h e Spiruroidea. 

(a) Subfamily Spirurinae Raill iet , 1915. 
Synonym Physalopterinae (Railliet and Henry , 1912, in par t ) . 
Spiruridae : Females with two uter i and with vulva in the 

middle portion of body, not close to anterior or posterior extremities. 
Pha rynx without circular r ings or spirals. 

Type genus Spirura Blanchard, 1849. 
Genus Habronema Diesing, 1861, Seurat (3). 

Characterized by lateral wings (organs of support and propul­
sion) sensorial organs (papillae) situated in very anterior region of 
the body, mouth surrounded by lips, spicules unequal, guid ing piece 
or gubernaculum present; post anal papillae asymmetr ical ; vulva 
small and not projecting, uter i divergent, especially at ovijector. 

Type species Habronema muscae Carter, 1861. 
The following species are parasitic in equines in South Africa : — 

Habronemae muscae Carter, 1861 (page 91). 
H. (Spiroptera) megastoma Rudolphi , 1819 (page 93). 
H. (Spiroptera) microstoma Schneider, 1866 (page 94). 
/ / . zebrae, n .sp. (page 95). 

(b) Subfamily Arduenninae Rai l l ie t and Henry , 1911. 
Spiruridae : Mouth with two lips leading into a pharynx , which 

is strengthened by cuticular ridges in the form of r ings or spirals. 
Spicules unequal , the longer several t imes the length of the shorter. 
Four pairs of preanal papil lae. Eggs containing embryos when 
oviposited. 

Type genus Arduenna Rail l iet and Henry , 1911. 

Genus Physocephahis Diesing, 1861. 
Arduenninae : Body elongated, tapering sl ightly anteriorly. 

Head marked off from the remainder of the body by a cuticular 
inflation, ending abruptly in a circular line a short distance, in 
front of the posterior end of the pharynx. Ex tend ing from the base 
of the cuticular inflation to about the middle of the body are six 
lateral alae. three on each side, the middle wing on each side being 
wider than the others. Mouth with two lips, each incised to form 
three lobes and each lobe bearing a papil la. The mouth communi­
cat ing with an inconspicuous buccal cavity, which is without teeth, 
nnd this in tu rn opens into a relatively long and wide pharynx. The 
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walL of the pharynx are marked by cuticular ridges in the form of 
both spirals and r ings, and extending the length of the pharynx. 
The tail of the male is twisted spirally and furnished with a narrow 
symmetrical bursa, supported by four pairs of preanal papil lae. 
Spicules long and unequal, the left spicule about five times as long 
as the r ight . Vulva somewhat posterior of the middle of the body. 
EggÄ smooth, with thick shells and containing embryos when ovi­
posited. Usually parasitic in the stomach of Suidae and rodents. 

Type species Physocephalus sexalatus (Molin, 1860) Diesing, 
1861. 

Physocephalus sexalatus (Molin, 1860) Diesing, 1861, has been 
reported from the donkey by Seurat (1) (page 98). 

S P E C I F I C D I A G N O S I S . 

Strongyhis equinus (Müller, 1780), Looss, 1900. (Plate I.) 
Synonyms Strongylus armatus (Rudolphi , 1803) ; Sclerostomum 

equinum (De Blainville, 1828) ; Strongylus neglectus 
(PoeppeD, 1897; Sclerostomum qviulridentatum (Sticker, 
1901). 

Size.—Very large. Male 26-35 mm. , with a maximum breadth 
of 1.1-1.3 mm. Female, 38-41 mm. (45-47, Looss), wi th a maximum 
breadth of 1.8-2.10 mm. 

Head.—1.1-1.2 mm. is not marked off from the rest of the body. 
Mouth collar h igh . 
Head papillae.-—Submedian, projecting as short points beyond 

the surface of the mouth collar. Lateral papillae not prominent. 
Mouth capsule shows a regular ellipsoidal shape almost equally 

rounded at both the anterior and posterior ends. 1.1 mm. deep, 
0.8-0.9 mm. wide. Three teeth project into the buccal cavi ty; one of 
which is a projection formed by the walls of the dorsal gut ter , and 
lias its free extremity divided into two points. The two others, 
smaller in size, arise a t a position which corresponds to the tops of 
the two subventral divisions of the oesophagus. All the teeth have 
a fairly elongated conical shape with rounded terminations. 

Dorsal gutter well developed, its wall bearing the projection 
forming the dorsal tooth. 

Leaf crowns.—External leaf crown consists of numerous 
elongated leaf-like elements arising from the anterior extremity of 
the mouth collar. In te rna l , a row of small hair-like elements. 

Oesophagus.—Long and slender 1.8-2.5 mm. ; sl ightly dilated at 
its junct ion with the mouth capsule, then gradual ly narrows down 
to the level of the nervous system ; behind which it dilates, reaching 
its maximum thickness of 0.5 mm. a short distance before its termina­
tion. 

Excretory pore far forward, just behind the mouth collar. 
Cervical papillae at the level of the nerve r ing . 
Posterior extremity, male.—Bursa small, median lobe short and 

somewhat square in outline. Lateral lobes large and marked off 
from the posterior. Dorsal ray ra ther slender, short, 500-600/t in 
length , its branches ar is ing near to one another, and are sub-equal. 
Externo-dorsal and laterals long and tapering. Ventrals short. 
Prehursal papilla very short. 
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Posterior extremity,' female.—Long and taper ing to a blunt ta i l . 
Anus 0.5-0.6 mm. from the t ip . Vulva 12-14 mm. from the posterior 
extremity. At th is level the body has a breadth of 1.6-1.8 m m . 

Occurrence.—May occur throughout the colon and caecum, 
though preponderant in the ventral colon. Parasi t ic in the horse, 
mule, and donkey. 

Stro7igylus edentatus Looss, 1900. (Plate I I . ) 
Synonyms Sclerostomum equinum, Looss, 1900; Sclerostomum 

equinum pro par te . 
Size.—Male, 23-26 mm. in l eng th ; maximum breadth 1.3 mm. 

Female, 33-38 mm. in l eng th ; maximum breadth 1.6-2.2 mm. 
Head.—Is distinctly divided off from the remainder of the body, 

the neck-like construction being part icular ly marked in the female. 
Mouth collar comparatively h igh. 
Head papillae.—The distal portions of the submedian scarcely 

projecting beyond the level of the mouth collar. Lateral papil lae 
short, wi th a broad base. 

Mouth capsule cup-shaped, its largest diameter of 0.85-1.1 mm. 
being near its anterior opening, and gradual ly diminishing towards 
the floor. 

Dorsal gutter well developed, no tooth-like projections make 
their appearance from its base. Small i r regular teeth may make 
their appearance at the top of the subventral divisions of the 
oesophagus. 

Leaf crowns, external of numerous sharply-pointed leaves. 
In te rna l consists of a row of low conical teeth. 

Oesophagus long and slender, 1.8-2 mm. in length with n 
maximum breadth of 0.4-0.6 mm. 

Excretory pore far forward, shortly behind the mouth collai'. 
Cervical papillae at level of the nerve r ing . 
Posterior extremity, male.—Median lobe square and very short 

indeed, two well developed rounded lateral lobes, marked off from the 
posterior. Dorsal ray 400-475/x in length, bears small , very slender, 
branches, the external branch being the longest. Externo-dorsal 
ray slender. Lateral rays have very broad bases, with slender 
terminal portions, the medio-lateral and postero-lateral converge 
sl ightly. Anterior rays slender. Prebursal papil la long. Genital 
cone not well pronounced ; dermal collar s l ightly developed on ventral 
surface. 

Posterior extremity, female, tapers bluut ly. Amis 450-600/* 
from t ip . Vulva 10 mm. from t ip . Breadth of body at level of 
vulva 1.6-1.9 mm. 

Occurrence.—S. edentatus shows a decided preference for the 
ventral colon, where it may occur in large numbers. On the whole, 
however, it is less frequently met with than the other two of Looss' 
forms. I t occurs as a parasite of the horse, mule, and donkey, and 
has been reported from a zebra from the Zoological Gardens in 
London. 

Strongylus vulgaris Looss, 1902. (Plate I I I . ) 
Synonyms Scelerostomum vulgare, Looss, 1900; Sclerostomum 

armatum Eudolphi , according to Poeppel, 1897; Sclerosto­
mum hid entatum (Sticker, 1901). 
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Size.—The smallest of the strongyli , the male, measuring: 
14-1C mm. in length, -with a maximum breadth of 0.75-0.95 mm. The 
female is 20 mm. (23-24 mm. , Looss), wi th a maximum breadth of 
1.25-1.4 mm. The anterior extremity presents a truncate appear­
ance ; the caudal extremity in the female is slender and pointed. 

Head.—Head not set off from the rest of the body. 
Mouth collar comparatively h igh . 
Head papillae.—The distal portions of the submedian scarcely 

projecting beyond the surface of the mouth collar. Lateral papil la 
short. 

Mouth capsule sl ightly cup-shaped, its dorsal aspect a l i t t le more 
convex than the ventral one. I t s maximum diameter 560-600/* near 
its anterior opening; its average depth 46-53/*. 

Dorsal gutter well developed, a tooth projecting from its base. 
Seen from the ventral or dorsal view the terminat ion of this tooth 
presents two fairly large and broad ear-shaped projections. 

Leaf crowns, external composed of numerous sharply-pointed 
leaves. In te rna l consists of a row of low conical teeth or plates. 

Oesophagus.—Long and slender; 140-170/* in length, wi th a 
maximum thickness of 32-40/*. 

Excretory pore and cervical papillae si tuated at about the level 
of the nerve r ing, 1.45 mm. from anterior extremity. 

Posterior extremity, viale.—Bursa has a median lobe of average 
length , roughly t r iangular in out l ine ; la teral lobes well developed. 
Dorsal ray comparatively broad, 550-600/* in length. The arrange­
ment of i ts branches may vary somewhat. Lateral rays divergent, 
ventrals long and parallel ; prebursal papil la fairly long. Genital 
cone small ; dermal collar not developed ; the cuticle of the cone, 
however, being raised into a number of small hemispherical or button-
shaped elevations. 

Posterior extremity, female.—Slender and pointed; Anus 
1-1.2 mm. from t ip . Vulva 6-6.5 mm. (8 mm. , Looss). Breadth of 
body a t vulva about .1.2 mm. 

Occurrence.—The commonest form in South Africa occurring in 
the caecum and ventral colon of the horse, mule, donkey, and zebra. 
Sfrongylus asini Boulenger, 1920 (3). (P la te IV.) 

Size.—-Body l a rge ; male 18-32 mm. in length, wi th a maximum 
breadth of 1.8 mm. Female 30-42 mm. , with a maximum breadth 
of 1.8-2.5 mm. 

Head.—0.6-1.3 mm. , is marked off from the rest of the body by a 
slight constriction, similar to bu t not near ly as well defined as tha t 
of /S". edentatus. 

Mouth collar deep and sharply marked off from the rest of the 
skin. 

Head papillae as in the other species. 
Mouth capsule s trongly developed, markedly cup-shaped when 

seen in ventral or dorsal view. I n lateral view the dorsal wall is 
seen to be shorter and more convex than the ventral , recalling the 
similar structure of S. vulgaris. 

Dorsal gutter well developed, but considerably shorter than in 
the other species, its anterior terminat ion being some distance behind 
the anterior margin of the mouth capsule. A single tooth arises 
from its base; like t h a t of *S'. vulgaris i t is divided into two broad 
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lateral projections, which are, however, relatively much lower than 
in that species, and subdivided by ill-defined grooves into a number 
of rounded cusps. Tho latter are variable in number; in the majority 
of specimens, however, three principal cusps are conspicuous, each 
composed of several smaller ones. There are no sub-ventral teeth 
such as are found in S. equinus. 

Leaf crowns as in the type species. 
Oesophagus.—1.6-2.4 mm. in length. 
Excretory pore situated in the head region just behind the mouth 

collar. 
Cervical papillae are in the neighbourhood of the nerve ring, 

about 1.5 mm. from the anterior extremity of the body. 
Posterior extremity, male.-—The bursa is small as compared with 

the size of the body, measuring up to 1.1 mm. in width. Median 
lobe is short. Rays of the bursa are similar to those of S. edentatus, 
i.e. they are more slender than those of S. equinus. The branches 
of the posterior ray differ from those of the other species, in that 
the inner dorsal branch is simple, the external branch divided, the 
•converse of the arrangement prevailing in the genus. This character 
may, however, not be specific. Boulenger was only able to examine 
three male specimens, and the mode of branching of the posterior 
ray is liable to variation in many species of Strongyli. The spicules 
measure approximately 1.6 mm. in length. 

Posterior extremity of female.—Tapering. Vulva 6-7 mm. 
from the posterior end of the body ; the anus is 0.4-0.6 mm. from the 
posterior extremity. 

Occurrence.—Described from the caecum and from a cyst in the 
liver of the donkey in East Africa. 

Cylicostomum tetracanthurn (Mehlis, partem Looss). (Plat© V.) 
Synonyms Cylicostomum tetracanthurn (Mehlis, partem) ; 

Strongylus tetracanthus (Mehlis, 1831) ; Sclerostoma quadri-
dentatum (Dujardin, 1845) ; Sclerostomum tetracanthurn 
(Diesing, 1851) ; Cyathostomum tetracanthurn (Molin, 1861) ; 
Strongylus tetracanthus (Schneider, 1866); Cyathostomum, 
tetracanthurn (Looss, 190Ö) ; Cylichnostomum tetracanthurn 
(Looss, 1902). 

Size and shape.—Males vary in length from 7-8 mm. (Looss, 9) ; 
average thickness about 0.3 mm. Females, 8-9.5 mm. (Looss, 10-12). 

Head insignificantly separated from the remainder of the body, 
and in the females averages 130/i in breadth. 

Mouth collar somewhat flattened towards its lateral border, 
scarcely projecting laterally when mouth opening is shut. 

PapiZZae.—Lateral head papillae not prominent. Submedian 
head papillae moderately long, their bases somewhat broadened and 
separated from the slender extremities by lateral notches. 

Mouth capsule.—Circular, not deep, X2p. deep, 60/* wide, its 
walls irregularly outlined, somewhat knee-shaped in profile, the 
chitinized extra portion of irregular outline converging from before 
backwards. Its posterior point of origin at anterior edge of mouth 
capsule. 

Dorsal oesophageal gutter.—A blunt tubercle at the floor of the 
mouth capsule. 

3 
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Leaf crowns.—External leaf crown of about 22 elongated septa-
like leaves. In te rna l leaf crown or iginat ing from above the angle 
of the knee, well developed leaves about twice as numerous as those 
of external leaf crown. 

Oesophagus.—Short and stout 360-400/* long, maximum breadth 
112-120/*; cylindrical, with a slight thickening at its commencement. 

Excretory -pore immediately behind nerve r ing . 
Cervical papillae at about same level 280/* from anterior end. 
Posterior extremity, male.—Medium sized median lobe, rounded 

in outl ine, not definitely marked off from laterals. Dorsal rays 
i r regular in outline, and may have accessory branches. External 
dorsal branch slightly shorter than the medium and posterior dorsal 
branches. Laterals diverging; the t ip of the median lateral con­
verging wi th the externo-lateral, genital cone short, dermal collar 
developed on ventral surface only. Prebursal papillae short. 
Appendages of the genital cone separated from one another, bu t 
contiguous in the median l ine ; ovoid, with a short blunt point ar is ing 
on its posterior surface. 

Posterior extremity, female.—Usually s traight , bu t with strongly 
pronounced lateral prominences. Tail represented by a short acute 
point, which may be sl ightly bent dorsally, anal opening at i ts 
base 100-120/* from t ip . Vulva 140-200/* in front of anus. Breadth 
of body at level of vulva 360-420/*. Vagina short. Eggs 76-80/* by 
36-40/*. 

Occurrence.—In South Africa this species displays a manifest 
par t ia l i ty for donkeys, being present in nine of the eleven (donkeys) 
examined. 

In horses and mules it never occurred, and once only in t h e 
zebra. Looss and Eot lân did not find i t exclusively in donkeys. 
Looss does not even enumerate i t in his list of forms characteristic 
for the donkey. I t s chief haun t is the ventral colon, nor is it 
infrequent in the dorsal colon. I only found i t once in the caecum, 
and then only in small numbers. 

I n Egyp t (Looss) C. tetracanihum is found both in the horse and 
the donkey, and is the commonest form. I n Hunga ry (Kotlân) i t is also 
of frequent occurrence " am häufigsten in der unteren Colonlage." 

Cylicostomum labratum (Loos, 1902). (Plate VI . ) 
Size and shape.—Delicate markedly slender worms. Male, 

6.5-7 mm. (7-8 mm., Looss) in l eng th ; maximum breadth 280-340/*. 
Female , 7.5-9 mm. (9-9.5 mm. , Looss), maximum breadth 320-380/*. 

Head 104/*, separated from body by a s l ight constriction. 
Mouth collar distinctly set off, projecting anteriorly into four 

l ips. 
Head papillae.—Lateral head papil lae not prominent . Sub-

median head papil lae moderately long, slender, distal extremity 
separated off by a slight notch. 

Mouth capsule circular in transverse section, short, in the main 
cylindrical , 14-16/* deep, 40-44/* wide ; its walls of moderate thickness 
throughout . Ex t ra chitinous support of the external leaf crown 
present. 

Dorsal oesophageal gutter does not project into the buccal cavity. 
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Leaf crowns.—Leaves of external leaf crown about 18 in number , 
their sharply-pointed tips clearly projecting beyond the mouth collar. 
In te rna l leaf crown shorter and leaves more numerous, or iginat ing 
just behind anterior border of mouth capsule. 

Oesophagus.—Average length 340«. Slightly swollen immedi­
ately behind the oral cavity, practically cylindrical, wi th but sl ight 
increase in width in i ts posterior portion, where i t a t tains its maximum 
breadth of 80/*. 

Excretory pore slightly in front of the long cervical papil lae 
240-280/* from anterior end. 

Posterior extremity, male.—Bursa exhibi t ing a ra ther short 
median lobe, roughly t r iangular in outline, sometimes rounded. The 
dorsal rays do not spread out much, but run backwards, keeping 
nearly paral lel , except a t their t ips , which diverge. Bays not very 
thick. Accessory branches may be present. Laterals diverge. 
Externo-dorsal arising near the postero-lateral, appendages of the 
genital cone without projecting points, pear-shaped, their th inner 
extremities diverging lateral ly. 

Posterior extremity, female.—Straight, usually with pronounced 
lateral notches; blunter than labiatum. Tai l representing a short 
point. Anus 60-70/* from t ip of ta i l . Vulva 80-100/* in front of 
anus. At level of vulva the width of body is 140-160/*. Vagina 
short. Eggs 64-80/* by 32-40/*. 

Occurrence.—Up to the present it has not been found in the 
zebra, bu t i t occurs frequently, though never in great numbers , in the 
horse, donkey, and mule. I t s favourite haun t is the ventral colon, 
but it may also be met with in the caecum, or other parts of the 
colon. 

Looss cites it as the most characteristic form of donkeys, whereas 
in South Africa i t is present in proportionately the same number of 
donkeys as horses, i .e. 55 per cent. 

Cylicostomum ornatum (Kotlân, 1919) (1). (Plate V I I . ) 
Size.—Female, 10-11 mm. ; maximum thickness 0.51 mm. Male, 

8-9 mm. ; maximum thickness 0.34 mm. 
Head. 
Mouth collar similar to tha t of C. calicatum, its height is 

equivalent to half t ha t of the mouth capsule. 
Head papillae.—Submedian papil lae are long, needle-shaped, 

and project well beyond the mouth collar. Lateral papillae shorter 
with a broader base. 

Mouth capsule is similar in structure to tha t of C. labratwm 
(Looss), 29/* h i g h ; walls diverging from before backwards, immedi­
ately in front of posterior opening of oral cavity, i t is nearly twice 
as* broad as high, 56/*. The walls of the buccal cavity are th in 
anteriorly (pointed in optical section), but soon a t ta in their greatest 
thickness; after this they decrease in breadth, and end b lunt ly a t 
their posterior end. 

Dorsal oesophageal gutter opens as a slight tubercle in the 
posterior th i rd of the mouth capsule. 

Leaf crowns.—External leaf crown inserted at the base of the 
mouth collar, consists of 20-24 long lancet-like elements; not very 
refractive, project for a th i rd of the i r length beyond the mouth collar. 
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In te rna l leaf crown arises at the anterior thickened portion of the 
mouth capsule. I t consists of 36-44 comparatively short pointed 
elements, which are nearly three times as long as broad. 

Oesophagus.—Slightly swollen immediately behind the buccal 
cavity, cylindrical up to the level of the nerve r ing . On the whole, 
however, flask-shaped, female 0.51-0.53 mm. in length, male 0.44-
U.47 mm. ; maximum thickness 0.121 mm. 

Excretory fore in tha last th i rd of the oesophagus. The th in 
pointed cervical papillae are a t about the same level. 

Posterior extremity, male.—The middle lobe of the bursa is com­
parat ively short and broad. The dorsal rays originate in a thick 
t runk, no accessory branches. 

. Posterior extremity, female.—Resembles tha t of C. tetracanthum, 
somewhat " kno t ty , " lateral notches present, w i th result tha t tai l 
region is a t an angle to longitudinal axis of body. Anus immedi­
ately in front of ta i l region, vulva near to anus. 

Occurrence.—This species has u p to the present only been 
reported from H u n g a r y (Kotlân) (1). 

Discussion.—There is a str iking resemblance between this new 
species and C. labratum, especially in the size of the worm and in 
the structure of the posterior extremity of both the male and the 
female. The structure and the outlet of the dorsal gut ter , however, 
differentiate it from Looss ; form. I n his description Kot lân states 
tha t " Die mundkapsel ist nach dem Typus derjenigen von C. 
labratum g e b a u t . " I n his drawing, however, he does not figure 
the extra chitinous supports of the external leaf crown, which is so 
characterist ic of the tetracanthum group. According to the drawing 
of the head region C. ornatum ought ra ther to be placed in the 
alveatum-catinatum group, where it would come next to C. goldi. 

Cylicoitomum labiatum (Looss, 1902). (Pla te V I I I . ) 
Synonym Cyathostomum labratum (Looss, 1900), ex parte. 
Size considerably larger and stouter t han C. labratum. Males, 

7.75-8.5 mm. (Looss, 8.5-9 m m . ) ; maximum thickness, 360-400/*. 
Females, 9.5-10.75 mm. (Looss, 10-11 m m . ) ; maximum thickness, 
440-520/*. 

Head. 
Mouth collar distinctly set off, projecting anteriorly into four 

large lips, covering almost entirely the front of the head. 
Papillae as in C. labratum, the distal portions of the submedian 

papil lae, however, sl ightly longer. 
Mouth capsule circular, extraordinari ly short, 12-16/t deep and 

5Ü-56.K wide. I t s walls thick, but decreasing in thickness toward 
the anterior and posterior openings. Ex t ra chitinous supports of 
the external leaf crown are present. 

Dorsal gutter represented by a well developed blunt tubercle. 
External leaf crown composed of about 19 long and sharply-

pointed leaves, the i r extremities scarcely projecting out of the mouth 
opening. Internal leaf crown s tar t ing at thickest portion of the 
wall of the mouth capsule. 

Oesophagus r a ther thicker than in C. labiatum. 360-380/* long, 
with a max imum breadth of 96-112/*. 

Excretory pore and Cervical papillae at about the same level 
jus t behind the nerve r ing 300-380/* from anterior extremity. 
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Posterior extremity, male.—Bursa possessing a rounded median 
lobe of extreme shortness. Dermal collar exceptionally well 
developed ventral ly, medio- and postero-lateral rays converge, the 
dorsal rays show a tendency to develop irregular outlines or even 
accessory branches. Appendages of the geni tal cone absent ; replaced 
by two medium-sized pointed prominences of the posterior part of 
the dermal collar directed towards each other. 

Posterior extremity, female, constantly raised towards the dorsal 
aspect ; ta i l represented by a short point usual ly bent ventral ly. One 
pair of flat lateral knots. Anus 45-80/* from t ip of ta i l measured 
diagonally. Vulva 120/* in front of anus ; at this level the body has 
an average thickness of 140-160/*. Eggs 76-80/* by 32-38/*. Vagina 
of average length. 

C labiatium (Looss) var. diyitatum. IhIe, 1921 (10). 
IhIe describes a variety of C. labiatum Looss which agrees in 

the main with the typical form. 
Males, 7-8 mm. ; immature females, 8-8.75 mm. Oesophagus, 

345-410/1. The dorsal lobe of the bursa varies in length, and is 
generally longer than in Looss' form. Length of the dorsal ray 
measured from point of origin of the postero-external r ay varies from 
310-380/*. Besides the processes of the dermal collar present in the 
typical form, this var ie ty shows finger-like processes on both sides of 
the posterior par t of the genital cone ; t he number and form of these 
processes fluctuate—as many as three may be present. 

Posterior extremity of female as in the typical form. Distance 
from anus to vulva is smaller (ca, 95/A in immature) , and the distance 
from anus to t ip is 80-110/* measured along the axis of the body. 

Occurrence.—Both these forms occur in South Africa; the typical 
form, however, being the more abundant . I n size i t is generally 
somewhat smaller than the Egypt ian form. They are to be found 
in practically all portions of the colon, but more especially in the 
ventral colon of horses, mules, and donkeys. Not reported from the 
zebra as yet. 

C'ylicostomum coronatum (Looss, 1902). (Plate I X . ) 
Size.—Males 8.75-9 mm. (Looss, 7-8 mm.) ; maximum breadth 

340-360/1. Females 9.5-10 mm. (Looss, 9-10 m m . ) ; maximum breadth 
400-440/*. Body slender and delicate, females easily recognized even 
with the naked eye by their whip-like posterior extremity. 

Head.—116-120/*, sometimes appears separated from the body by 
a very slight neck. 

Mouth collar sharply set off against the remainder of the skin, 
about as h igh as i t is thick. 

Head papillae submedian, with the distal portion ra ther long and 
narrow. Latera l papi l lae not prominent . 

Mouth capsule near ly cylindrical, considerably longer than in 
the other species of this group (except perhaps ornatum), 44-50/* 
deep by 24-28/* wide. I t s walls remarkably thick throughout , except 
a t extreme anterior end, sl ightly bent inwards a t about the middle. 
The extra chitinous support of the external leaf crown may sometimes 
be at j i g h t angles to the mouth capsule walls or nearly parallel to 
them, according to the state of contraction of the mouth opening. 

Dorsal gutter does not project into the buccal cavity. 
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Leaf crowns.—External leaf crown composed of about 22 long1 

sharply-pointed leaves, which project beyond the mouth opening. 
In te rna l leaf crown applied to the th in portion of the mouth capsule ; 
its elements fairly short. 

Oesophagus.—Cylindrical, with slight swelling at its posterior 
extremity, 380-400/« long, with a maximum thickness of about 100,«. 

Excretory pore and cervical papillae a t a short distance behind 
the nerve r ing, 280-300/* from anterior extremity. 

Posterior extremity, male.—Possessing a median lobe of con­
siderable length, and with almost parallel borders. Length of dorsal 
ray measured from point of insertion of postero-external ray averages 
60Ö/*, medio- and postero-lateral rays ra ther thicker than the rest. 
Accessory branches may be present on the dorsal rays. Appendages 
of the genital cone somewhat removed from one another, almost 
spherical, their apices beset wi th a number of delicate points. 

Posterior extremity, female.—Straight and slender, the sub-
lateral knots hardly ever prominent. Distance from anus to t i p of 
ta i l 160-200/«. Distance from anus to vulva 120-140/* (Looss, 115/*). 
At this level the body has a wid th of 140-160/*. Vagina 280-360/*, 
fairly long. Eggs 80-90/* by 36-44/*. 

Occurrence.—Mainly in the caecum, but may also be present in 
comparatively large numbers in the ventral colon. Found in the 
zebra as well as in the domesticated equines. 

Cylicostomum sagittatum (Kotlân, 1920) (3). (Plate X.) 
Size.—Males 10-11 mm. ; max imum breadth 0.4 mm. Females 

12-12.5 m m . ; maximum breadth 0.5 mm. 
Mouth collar is of medium height . 
Papillae.—Submedian papil lae project beyond the mouth open­

ing, conical base; lateral papi l lae not prominent . 
Mouth capsule.—Depth 0.04 mm. , decreasing in thickness 

towards the anterior and posterior openings (0.1-0.12 mm.) converg­
ing sl ightly from before backwards. The extra chitinous supports 
of the external leaf crown (i.e. problematic structure of Loos in the 
substance of the mouth collar) great ly converging from before back­
wards. 

Dorsal gutter opens at the base of the buccal cavity. 
Leaf crowns.—-External leaf crown composed of about 18-20 

fairly broad pointed elements, hardly projecting beyond the mouth 
opening, or ig inat ing a t anter ior ext remity of mouth capsule. 
In te rna l leaf crown of numerous (70-80) narrow leaves, inserted at 
the thickest portion of the mouth capsule. 

Oesophagus.—0.6-0.7 mm. long, witli a maximum breadth of 
0.18 mm. 

Excretory pore and cervical papillae just behind nerve r ing in 
the middle third of the oesophagus. 

Posterior extremity, male.—Middle lobe is long, and conse­
quent ly dorsal rays are also long. Appendages of the genital cone 
almost spherical, their apices beset with a number of delicate points— 
similar to those of C. coronatum. 

Posterior extremity, female.—Similar in structure to tha t of 
C. elongatum-, i .e. gradual ly taper ing down to the anus, behind this 
suddenly falling away into the short stout ta i l , lateral knots removed 



39 

from one another and fairly prominent. At the base of the ta i l 
0.14 mm. from the t i p is the anus, distance between anus and vulva 
0.16 mm. 

Occurrence.—Only reported once from the caecum of a horse in 
Hunga ry . 

Cylicostomum alveatum (Looss, 1902). (Plate X I . ) 
Size.—Males 10-10.5 mm. ; maximum breadth 0.5-0.55 mm. 

Females 10.5-12.5 mm. (up to 13 mm. , Looss); maximum breadth 
0.62 mm. 

Head.—Males 140/*. Females, en. 160/*, continuous with the rest 
of the body. 

Mouth collar ellipsoidial with its dorso-ventral axis, somewhat 
longer t h a n its la tera l one, rounded in profile, separated from the 
remainder of the skin by a flat furrow, or merely by a constriction. 

Head papillae.—Submedian papil lae very short, la terals not 
prominent. 

Mouth capsule fairly deep, 48-54/*, not cylindrical, ellipsoidal in 
cross section, its longer axis dorso-ventrally. Wal l s of the mouth 
capsule tolerably thick, sl ightly bent inwards lateral ly, and thicker 
than on the dorsal and ventral aspects. Owing to this arrangement 
the mouth capsule offers a ra ther dissimilar appearance according to 
whether i t be viewed dorso-ventrally or lateral ly. 

Dorsal gutter entirely absent; orifice of the dorsal oesophageal 
gland situated on the floor of the oral cavity. 

Leaf crowns.—External composed of 29 short pointed leaves, 
which hard ly project beyond the mouth opening. In t e rna l leaf 
crown not or ig inat ing in a single plane, but s l ightly nearer the 
anterior extremity a t the sides than dorsally and ventral ly. 

Oesphagus relatively short 660-800/* (Looss, 600/*), swelling 
behind oral cavity, s l ightly narrowed down to the nerve r ing , then 
gradual ly enlarging, extreme diameter 160-190/*. 

Excretory pore and the fairly long cervical papillae at about the 
level of the nerve r ing ; 360-390/* from anterior extremity. 

Posterior extremity, male.—Medium sized, rounded median lobe, 
which is usually somewhat closed; not distinctly separated off from 
the la tera l lobes by the usual notch. Length of posterior dorsal ray 
measured from point of origin of postero-external ray 560-620/*. 
Hays all divergent. Accessory branchings very frequent. Dermal 
collar not well developed. Appendages of the genital cone 
cylindrical, somewhat diverging towards the sides; their free extremi­
ties continued into a rod-like process wi th rounded terminat ion. 

Posterior extremity, female.—Sharply bent to the dorsal aspect 
at an obtuse angle ; a pair of knot-like prominences arising on the 
opposite side. The whole terminat ion of the body thus assumes a 
rather t runcate appearance. A clitellum-like thickening of the sub­
cuticular substance is often seen embracing the body in front of the 
sub-ventral prominences. Tail very short indeed. Anus 60-72/* from 
t ip , vulva 70-80/* in front of anus. Vagina long u p to 900/x. Eggs 
80/* by 40/*. 

Occurrence.—Mainly in the caecum. Very frequent in the 
zebra. I n the domesticated eqtxines it is r a re ; it was only present 
in small numbers in one horse. 
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Cylicostomum catinatum (Looss, 1902). (Plate X I I . ) 
Size.—Males 7-8 m m . ; females 9-9.5 mm. , of an average thick­

ness of 0.35 mm. 
Head s l ightly thickened. 
Mouth collar' well developed and distinctly set off against the 

remainder of the skin, its shape sl ightly ellipsoidal, with dorso-
ventral axis sl ightly longer than the lateral one; rounded in profile. 

Head papillae.—Submedian papil lae with fairly long distal por­
tions. Lateral papillas fairly prominent . 

Mouth capsule fairly deep, ellipsoidal in cross-section with i ts 
longer axis dorso-ventrally. Wal l s of considerable thickness at t he 
sides s l ight ly bent inwards and thicker t han on the dorsal and ventral 
aspects; so tha t the mouth capsule presents a different appearance 
when seen lateral ly than from a dorsal or ventral aspect. 

Leaf crowns.—External leaf crown of 21 pointed leaves, which 
project beyond the mouth opening. In t e rna l leaf crown not ar is ing 
in one place, but or iginat ing at the sides, somewhat nearer to the 
anterior margin of the mouth capsule than dorsally and ventral ly. 

Dorsal gutter absent, orifice of the dorsal oesophagus gland 
opening on the floor of the oral cavity. 

Oesophagus only sl ightly narrowed at the level of the nerve r ing . 
Excretory pore and cervical papillae at the level of the nerve 

r ing . 
Posterior extremity, male.—Bursa remarkable for its extremely 

short, not quite semi-circular, median lobe, accessory branches 
present, genital cone short, directed almost exactly backwards. 
Dermal collar well developed, appendages of the genital cone medium 
length processes, with notched outlines and rounded extremities. 

Posterior extremity of the female.—Terminal portion bent to the 
dorsal aspect at about a r ight ang le ; the portion itself markedly 
th in m compai'ison wi th the preceding portion of the body. Ventra l 
prominences large and project ing; ta i l exceedingly short ; vulva 
0.06 mm. in front of the anus. 

C yheo?tomum catinatum, Looss var. litoraureum. (Yorke and Macfie, 
1920) (10). (Plate X I I . ) 

Size.—Male 9 mm. , Females 8.75-12 mm. , average 9.9 mm. 
Indist inguishable from C. catinatum (Looss) excepting by the 

characters of the genital cone, which exhibited a s tr iking difference. 
The appendages of this worm consist of two long finger-like processes, 
each bear ing a tubercle on its inner aspect and a short process 
between them. 

Cylicostomum catinatum (Looss) var. pseudocatinatum Torke and 
Macfie, 1919 (6). (Plate X I I . ) 

* Svnonvm : Cylicostomum pseudocatinatum Yorke and Macfie, 
1919. 

Size.—Small delicate species. Males 5.2-6.6 mm. , greatest 
breadth 2 6 0 / J . Females 6.1-7.7 mm., greatest breadth 320/t. 

* Yorke and Macfie originally described this worm as a new species, but as 
it does not differ more from C. catinatum than does G. catinatum var. 
litoraureum it cannot be considered as a new species, but is rather to be looked 
upon as a variety of C. cafinatum Looss. 
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Mend.—.Neck separat ing the head from body is distinct. 
Mouth collar marked off from rest of skin by a definite constriction. 

Head papillae.—Siibmedian papillae pointed and projecting 
beyond mouth, opening. Lateral papil lae prominent. 

Mouth capsule.—Ellipsoidal with its longer axis dorso-ventrally. 
Wal ls of mouth capsule are slightly kneed inwards, very stout pos­
teriorly and slender anteriorly. When viewed lateral ly the walls 
converge considerably from before backwards ; ventral wall longer 
than dorsal as also in the typical form. 

Dorsal gutter does not project into the buccal capsule. 
Leaf crowns.—External of 20 large pointed elements. In ternal 

of numerous long narrow elements arising from the middle of the 
mouth capsule, jus t anterior to the knee; the line of origin laterally 
is somewhat nearer the anterior opening of mouth capsule than it is 
dorsally and ventrally. 

Oesophagus.—In the males 314-349/* long and 70-82/* broad. In 
the females 322-363/* long and 72-83/* broad. 

Excretory pore and cervical papillae at about the same level ; 
they lie over the third or fourth fifth of the oesophagus behind the 
nerve r ing . 

Posterior extremity, male.—Dorsal lobe short almost seani-cireu-
lar. Accessory branches present. Length of main t runk of posterior 
ray from t ip to point of origin of postero-external ray varies from 
230-298/*. Dermal collar well developed. Appendages on each side 
are represented by s l ight elevations, furnished with two conical 
processes, the inner being the larger . 

Posterior extremity, female, is bent dorsally a t r igh t angles. 
Ventral prominence large and projecting. Tail short and conical. 
Distance between anus and vulva 45-85**, distance from t ip to anus 
54-81/*. 

Discussion.—These three forms which are essentially the same 
except for a slight difference in size and slight variations in the 
appendages of the male genital cone, may yet prove to be the same 
worm. 

Looss' typical form, has medium long processes with notched out­
lines and rounded extremities. 

Var . litoraureum has two long finger-like processes, each bearing 
a tubercle on its inner aspect and a short process between them. 

Var. paeudocatinatum.—Appendages on each side are represented 
by. slight elevations furnished with two conical processes, t he inner 
being the larger. 

Even here the differences are not very great. The South African 
worms presented appendages, which in the main resembled those of 
the pseudocatinatum variety, with slight variations. Thus a third 
lateral process was occasionally developed, or more often tubercles 
were added to the two original conical processes, some forms thus 
presenting more the appearance of the litoraureum appendages. Be­
sides these sl ight differences in the appendages the measurements of 
the South African worms were on the average ?lightly larger than 
those given by Yorke and Maefie. 

Males 5.75-7.25 mm. Maximum breadth 250/*-300/*. Females 
G-7.75 mm. Maximum breadth 360/*. 
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Occurrence.—C. catinatum var. pseudocatinatum displays a 
decided par t ia l i ty for the ventral colon, bu t may also be found in the 
caecum and other parts of the colon. I t may be present in great 
numbers in horses, donkeys, or mules, bu t is entirely missing in the 
parasitic fauna of the zebra. 

Cylicostomum pateratum Yorke and Macfie, 1919 (6). (Plate X I I I . ) 
= Cylicostomum cymatostomum Kot lân, 1919 (1). 
Size.—Males 8-9.5 mm. (10-11 mm. Koti.au), maximum breadth 

880/* (0.6 mm. Kotlân). Females 8.4-11 mm. (13-15 mm. Kotlân) , 
maximum breadth 393/;. (0.7 mm. Kotlân) . 

Head separated from the body by a neck. 
Mouth Collar.—High and marked off from the rest of the skin 

by a constriction; is characterized by a peculiar narrowing opposite 
the lateral papillae. 

Head papillae submedian, pointed and projecting, their distal 
extremities separated off by lateral notches. Lateral prominent. 

Mouth capsule ellipsoidal in transverse section, its longer axis 
runn ing dorsal-ventrally. The lateral walls, seen in optical section, 
are wedge-shaped, being slender anteriorly and stout posteriorly. 
Anteriorly they are continued into the extra chitinous structure. 
Inner surface notched at the insertion of the internal leaf crown. 
W h e n viewed lateral ly the walls of the buccal capsule converge 
considerably from before backwards. 25-28/* deep; when seen from 
the side the mouth capsule appears less deep owing to the fact tha t 
the walls of the buccal capsule are set obliquely. Lateral diameter 
a t anterior opening 85-89//, posterior opening 79-88/*. 

Dorsal gutter does not project into the buccal cavity. 
Leaf Crowns.—External leaf crown composed of about 22 large 

pointed elements projecting out of the mouth opening. The internal 
consists of numerous long narrow elements arising from a sinuous 
line situated deep in the mouth capsule. 

Oesophagus of medium size 530-595/* (Kotlân 0.76 mm.) slightly 
swollen immediately behind the buccal cavity, cylindrical up to the 
nerve r ing, increasing in breadth behind this level and reaching its 
max imum thickness 146-149/* (Kotlân 180/*) just before the posterior 
extremity. 

Excretory pore and cervical papillae immediately behind the 
nerve r ing 300-360/* from anterior extremity. 

Posterior extremity, male.—The dorsal lobe of the bursa is short, 
about semi-circular. Length of main t runk of posterior ray from 
the t ip to point of origin of the postero-external ray 442«. Small 
accessory branches may be present. Externo-dorsal ray sharply bent 
backwnrds. Latera l ray comparatively p lump, all diverging slightly, 
Ventraia parallel but not long ; prebursal papilla of average length. 
Dermal collar well developed on both the ventral and the dorsal 
surface of the geni tal cone. The appendages are represented by 
sl ight elevations, furnished with three conical processes, the inner­
most bearing a long finger-like process. In some cases only the 
innermost elongated process is present. 

Posterior extremity, female.—The end of the body is bent dor-
sally a t r ight angles. Ventra l prominence large and projecting. 
Tail short and conical. Distance measured straight along the middle 

Koti.au
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line of the tail from the tip to a line drawn horizontally through 
the anus averages 114/*; distance between anus aad vulva 104/*. 
Vagina short 360-420/*. Eggs 88-100/* by 40-44/*. 

Occurrence.—Of frequent though never numerous occurrence in 
the horse ; rare in the donkey and mule and as yet not reported from 
the zebra. I t is mostly found in the ventral colon. 

Cylicostomum goldi (Boulenger, 1917) (2). (Plate XIV.) 
Synonym C. tridentatum Yorke and Macfie, 1920 (8). 
ßize.—A moderately small species of the genus Cylicostomum. 

Males 5.2-6 mm. (7-7.5 mm. Y. and M.); maximum breadth 230-280/4 
(307/* Y. and M.). Females 6-7.8 mm. (7.6-9.75 mm. Y. and M.); 
maximum breadth 280-300/* (450/* Y. and M.). 

Head.—80-100« in breadth, may be marked off from the rest of 
the body by an ill-defined neck. 

Mouth. Collar.—High and separated from the rest of the skin 
by constriction. 

Head papillae.—Submedian, conical and projecting, their small 
distal extremities separated off by a constriction; lateral incon­
spicuous. 

Mouth capsule.—Almost circular in transverse section. Walls 
of almost uniform thickness throughout, kneed slightly at the inser­
tion of the internal leaf crown, decreasing in thickness anteriorly. 
Mouth capsule fairly deep 20/* (29/* Yorke and Macfie), and 45-60/t 
in breadth. 

Dorsal oesophageal gutter projects into the buccal capsule as a 
small tubercle. 

Leaf crowns.—External consists of about 20 large leaf-like 
elements. Internal is composed of about 36 rather Jong, moderately 
broad elements, having a pallisade-like appearance. 

Oesophagus.—Moderately long, somewhat slender and cylin­
drical, 300-500/*, its maximum breadth 70-75/* (104-131/* Y. and M.). 
Oesophageal funnel very well developed and from its chitinized walls 
three small triangular teeth, corresponding to the three divisions of 
the oesophagus, project into the mouth capsule one dorsal and two 
ventro-lateral. 

Excretory pore and cervical papillae situated rather far back on 
the body, at a level half-way between the nerve ring and the posterior 
extremity of the oesophagus, 250-300/* from the anterior end of the 
lody. 

Posterior extremity, male.—Bursa lias a medium-sized dorsal 
lobe, rounded in outline and in some cases appears almost semi­
circular. Length of main trunk of posterior ray about 450/*. Dorsal 
rays diverging but slightly; accessory branchings may be present on 
the main dorsal branch. Lateral rays small, diverging; the postero­
lateral rather longer than the other two. Prebursal papilla short. 
Dermal collar is well developed on both the dorsal and the ventral 
surfaces of the genital cone. Appendages of the genital cone 
(Boulenger) have the form of very thin delicate plates, each provided 
with two slender, finger-shaped processes. Appendages (Yorke and 
Macfie) are absent; two finger-like processes similar to those of 
C. labiatum, however, may be present on the posterior part of the 
dermal collar. 
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Posterior extremity, female, is bent dorsally almost at r ight 
angles to the main axis of the body. Ventral prominence usually 
large. Tai l short and conical. Anus 100-110/* from the posterior 
extremity. Vulva about 110/* in front of anus. Vagina short. Eggs 
have an average length of 100/* by an average breadth of 50/*. 

Discussion.—In his original description Boulenger (2) stated, 
tha t the dorsal oesphageal gut ter was absent. Upon further examina­
tion, however, he remarked, t ha t i t is present as a small tubercle 
and also draws attention to the three chitinous teeth which project 
from the oesophageal funnel into the oral cavity. This modified 
description of C. goldi agrees entirely with tha t given for C. tridenta-
tum, except for the structure of the genital appendages. I n most 
of the South African worms I not only found either the typical 
C. goldi or C. tridentatum appendages or their modifications 
.separately, but very often both in the same worm. Thus C. tridenta­
tum can no longer be considered as a separate species. 

Occurrence.—A very common parasite of the colon, especially 
the dorsal port ion; very rare in the caecum. Has also been reported 
from the zebra (Vevers) as well as from the horse, mule, and donkey. 

Cylicostomum mettavii Leiper 1913 (4). 
Size.—The worms, male and female, are fairly large and stout, 

as compared with the other species in the genus ranging about 12-44 
mm. in length. 

Mouth collar is separated off from the rest of the skin by a slight 
constriction. Head papillae are not specially well defined. 

Mouth capsule has a depth in proportion to its transverse 
diameter as 2 : 5 . 

Dorsal gutter not mentioned in the description. 
Leaf croions not mentioned. 
Oesophagus is short and thick. 
Excretory pore lies on a level with the greatest diameter of the 

oesphagus. 
Posterior extremity. male.—Genital cone is enormously developed, 

extending beyond the bursal membrane, which latter is itself abnor­
mally enlarged ventrally, in consequence of which the prebursal 
papillae are very stoutly developed and resemble the ventral rays. 
Spicules long and hair-like. 

Posterior extremity, female.—Tilted dorsally and ends in a blunt 
and well defined s tump. Immediately in front of the anus lies the 
vaginal orifice, into which, in the original specimen the spicules of 
the male were inserted. 

Occurrence thus far reported but once from England. 

Cylicostomum. radiatum Looss, 1902. (Plate XV.) 

Size.—General appearance ra ther bulky. Male 10-11 mm. long ; 
maximum breadth 550-580/*. Female 11.5-12 mm. (Looss 13-14 mm.) 
maximum breadth 700-720/*. 

Head.—140-200/*, continuous with the body. 
Mouth collar bulky, marked off from the rest of the skin by a 

definite constriction; mobile, presenting i here fore various aspects 
according to the state of contraction of the mouth opening; notches 
present in its anterior border, when the mouth opening is shut. 
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Head papillae.—Submedium head papillae, with long distal 
extremit ies; laterals slightly prominent, especially when the mouth 
collar is wide open. 

Mouth capsule gently ellipsoidal in cross section with the longer 
axis runn ing from side to side; fairly low 52/*, with a maximum 
width of 112/*. Wal l s thin and straight, with a hoop-like thickening 
a t their posterior margin . When seen in cross sections the wall 
presents a more or less pronounced undula t ing course. 

Dorsal gutter entirely ahsent. 
Leaf crowns.—External composed of 26 ra ther fiat elements, 

•originating about midway up the mouth collar, and converging in 
the main horizontally towards the axis of the body. Their internal , 
regularly rounded extremities usually bent slightly upwards. 

Internal leaf crown conspicuous, composed of numerous short 
rectangular plates. 

Oesophagus.—Long and narrow and relatively l i t t le enlarged 
posteriorly. I t ranges from 0.8 mm. to 1 mm. in length, with i ts 
greatest breadth 104-200/*. 

Excretory pore and cervical papillae a t a short distance behind 
the nerve r ing 540-670/* from anterior extremity. 

Posterior extremity, male.—Bursa has a medium sized median 
lobe with rounded outline which is separated from the lateral lobes 
T)y a definite notch. Dorsal ray varies between 720/* and 800/x. 
Lateral branching present. The lateral rays of unequal size; the 
postero-lateral being the longest and thickest and the externo-lateral 
the smallest; all diverging. Prebursal papilla very short. Appen­
dages of the geni tal cone blended together in the median l ine and 
adher ing to the cone on a broad base; the i r shape is transversely 
oval ; their rounded free extremities are bent towards the ventral/ 
aspect ; a short b lun t point arises on their posterior surface. 

Spicules about 1.8 mm. in length. 
Posterior extremity, female, somewhat tapering towards the short 

stout tail ; the lateral prominences may be well developed. Distance 
between anus and t ip (measured in a s traight line) 200-250/* ; distance 
between anus and vulva 250-280/*; a t th is level the body measures 
290-300/*. Vagina long 0.6-0.75 mm. 

Eggs 92/t long by 45-48/* wide. 
Occurrence.—C. radiatum is one of the rarer Cyhcostomes, it was 

never present more than four or five a t a t ime and was only to be 
found ei ther in the ventral colon or pelvic flexure. I t may occur in 
the horse, mule, or donkey. 

Cylicostomuni triramosum Yorke and MacFie, 1920 (12). (Plate 
X V I . ) 

Size.—A fairly large species. Male measuring 12.3 mm. , with 
greatest breadth 630/*. Female 14 mm. , with greatest breadth 640-
690/* (Torke and MacFie give 12.3 mm. long ; greatest breadth 750/*). 

Head.—Continuous with the body. 
Mouth collar h igh and voluminous, marked off from the skin by 

a slight constriction. 
Head papillae.—Submedian prominent, their extremities marked 

off by a constriction ; lateral prominent and projecting as slight horns, 
accentuated when the mouth opening is wide open. 
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Mouth capsule gently ellipsoidal in transverse section, with its 
longer axis running from side to side. Walls as seen in optical sec­
tion are thin and slightly curved, with a hoop-like thickening 
posteriorly. Capsule not deep, 38/*, but wide, having a maximum 
diameter of over 90/*. 

Dorsal gutter does not project into the buccal capsule. 
Leaf crowns.-—External consists of at least 30/* long, sharply 

pointed elements, arising from the anterior half of the mouth collar. 
Internal consists of numerous minute blunt elements, arising from 
the anterior margin of the mouth capsule. 

Oesophagus long with a marked swelling behind the nerve ring. 
Its length in the male 840/* ; in the female 880-940/*, with a maximum 
breadth of 200/*. 

Excretory pore and cervical papillae lie just behind the nerve 
ring, 520/* from the anterior extremity of the body. 

Posterior extremity, male.—Dorsal lobe of the bursa is of mode­
rate length; length of the main trunk of the posterior ray from the 
tip to the poin t of origin of the externo-dorsal ray 635/*. The posterior 
ray gives off three lateral branches, the upper two of which arise 
close together. The dermal collar is well developed on both thei 
ventral and dorsal surfaces of the genital cone. The genital append­
ages consist of two large plates arising separately, diverging from 
the middle line and each terminating in two finger-like processes, 
the inner of which is the larger. The finger-like processes are bifid 
at their tips. 

Posterior extremity, female.—Straight; body gradually tapering 
down to the anus, behind this suddenly falling away to the short 
tail. Distance of anus from tip of tail 160-200/*, measured in a 
straight line Distance between anus and vulva 290-360/* (264/* 
Y. and M.). Vagina short 320-360/*. 

Occurrence.-—G. triramosum seems to be peculiar to the zebra 
I t is a rare form, Yorke and MacFie only having found one male 
and one female. In the South African material out of three zebras 
only three worms were found, one zebra harbouring two of these. 
All three came from the ventral colon. 

Gylicostotnuni elongatum Looss, 1902. 
Size.—One of the largest Cylicostomes; both anterior and poste­

rior portions slightly tapering towards the extremities. Length of 
male 12-13 mm., that of female up to 17 mm. 

Head.—Marked off from the rest of the body by a slight neck. 
Mouth collar bulky, fairly mobile, distinctly separated off from 

the rest of the skin by a constriction. 
Head papillae.—Submedian long, somewhat broadened at their 

base, the broader part separated from the short distal portion by 
lateral notches and exhibiting a small median furrow. Lateral 
papillae large, prominent. 

Mouth capsule ellipsoidal in cross section, its longer axis running 
dorsi.'-ventrally 52/*. Walls thin and slightly curved outwards, with 
a well pronounced posterior hoop-like thickening; when the mouth 
opening is wide open the walls diverge slightly from before back­
wards. 

Dorsal gutter absent, oesophageal gland opening at the base of 
the mouth capsule. 
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Leaf crowns.—External composed of about 36 rather flat 
elements, or iginat ing near the posterior margin of the mouth collar, 
their rounded extremities projecting out of the mouth opening and 
usuoliy curved outwards. In ternal leaf crown fairly conspicuous 
composed of small elongated plates. 

Oesophagus elongated to a striking degree, 1.4 mm. in large 
females. Cylindrical up to the nerve r i n g ; behind this i t swells 
suddenly and is cylindrical, with an average breadth of 200/x, posterior 
portion showing darker pigmentation than the anterior. 

Excretory pore and cervical papillae behind the nerve r ing, far 
forward on the oesophagus, 630-700/* from the anterior extremity of 
the body. 

Posterior extremity, male.—Bursa fairly broad; the median lobe 
elongated, but ra ther narrow ; separated from the lateral lobes by 
distinct notches. Posterior ray up to 1 mm. Appendages of the 
genital cone strongly granular and completely opaque, sausage 
shaped, the rounded extremities bent inwards; no posterior point 
developed. 

Posterior extremity, female.—Body gradual ly t aper ing down to 
the anus, behind this suddenly falling- away into the short stout ta i l . 
Distance between vulva and anus 0.18 mm. ; lateral knots removed 
from one another and fairly prominent. 

Cylicostomum elongatum var. Kotlâni IhIe, 1920 (7). (Plate X V I I . ) 
Synonym C. elongatum var. Macrohursatum Kotlân, 1920. 
Distinguishable from C elongatum. Looss by its median lobe, 

whirb is elongated to a str iking degree. I n a male of 13 mm. the 
distance between the t ip of the posterior ray and the insertion of the 
externo-dorsal ray was 1.5 m m . ; in the typical form this is only 
up to 1 mm. 

The worms present in the South African material belong to 
C. elongatum var. Kotlâni, having the following measurements: — 

Size.—Males 12-14 m m . ; maximum breadth up to 0.75 mm. 
Females 14-15.5 mm. ; maximum breadth up to 0.8 mm. 

Oesophagus.—Males 1.3-1.6 mm. ; maximum diameter 180-200/*. 
Females 1.5-1.6 m m . ; maximum diameter 180-220/t. 

Excretory pore 630-700/t from anterior extremity. 
Posterior lobe elongated to a striking degree in adul t s ; posterior 

ray measuring 1.65 to 1.9 mm. The rays show the following 
peculiarities:-—The comparatively th in externo-dorsal arises a t the 
base of the posterior lobe; the external branch of the dorsal ray 
originates not far from t h i s ; whereas the median branch only arises 
far down, in about the last th i rd of the posterior ray, and runs 
parallel with the main or internal branch. Behind the point of 
inseri ion of the external branch, the dorsal ray bears numerous 
accessory branches, the lateral rays are comparatively short and 
thick; the curved postero-lateral being the largest and the externo-
lateral the smallest. The two ventrals are narrow and parallel . 

Posterior extremity, female.-—Distance of anus from t ip 150-
200/j. Distance between anus and vulva 160-200/t; at this level the 
body has an average diameter of 300/t. Vagina strikingly long 
1.2-1.4 mm. , when not contracted. Eggs 84-88/* by 40-44/t, usually 
not beyond the 2 to 4 celled stage at oviposition. 

Occurrence.—Is a characteristic form of the caecum of the 
donkey, rarely occurring elsewhere. May also be found in the horse. 
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CyIicostüinum insigne Bouleiiger, 1917 (2). (Plate XVIII.) 
Synonym C. zebrae Boulenger, 1920. 
Size.—Fairly large. Males 11-12.5 mm. ; maximum breadth 

650-700/*. Females 13.5-15 mm. long; maximum breadth 750-850/*. 
Read continuous with the body, averaging 240/* in breadth. 
Mouth collar comparatively narrow and marked off from the rest 

of the skin by a definite constriction. 
Head papillae.—Submedian short; short distal portion well 

marked off from the narrow proximal portion. Lateral papillae 
prominent and project as horn-like processes. 

Mouth capsule large, with a depth of 46-66/* and a maximum 
breadth averaging 180/*. Walls thin anteriorly, slightly curved, 
increased posteriorly to form a hook-like thickening. 

Dorsal gutter is absent, oesophageal funnel hardly developed. 
Leaf crowns.—External consists of about 36 pointed leaves, 

whose extremities are curved outwards out of the mouth opening. 
Internal is composed of numerous almost inconspicuous elements, 
appearing as a finely striated zone, immediately in front of the 
mouth capsule. 

Oesophagus is long 800-1000/* (700-900/* Boulenger) rather nar­
row at nerve ring, it broadens out posteriorly and attains a maximum 
thickness 240-260/* (200-300/* Boulenger). 

Excretory pore, situated at approximately the level of the junc­
tion of the oesophagus and intestine, 0.920-1.1 mm. from anterior 
extremity of body. Cervical papillae placed immediately anterior 
to the excretory pore. 

Posterior extremity, viale.—Bursa is broad; median lobe of 
average size, roughly triangular in outline. Dorsal ray, measured 
from the tip to the point of insertion of externo-dorsal ray, 0.7-0.73 
mm. ; fairly thick with smooth outlines. Lateral rays of unequal 
--ize ; the externo-lateral being smaller and thinner than the other 
two, from which it diverges. Ventrals short, broad at their bases, 
and tapering suddenly distally. The dermal collar of the genital 
cone is well developed, especially on the ventral surface; prebursal 
papilla long. Appendages are broad and fused together in the middle 
line, each bears one or more small processes which are usually filled 
with dark granulations. Seen laterally they are conspicuous as a 
dark globule. 

Posterior extremity, female, is bent slightly dorsally, tapering 
gradually to the anus, behind which point it narrows suddenly and 
forms a little conical tail. Irregular swellings are often present in 
front of the vulva. Distance from tip of tail to anus 160-250/*; 
distance between anal cleft and vulva 200/*; at this level the body 
has a breadth of 280-340/*. Vagina very long 1.35-1.8 mm. when 
not contracted. Eggs measure 84-88/* (75-86/* Boulenger) in length, 
with a breadth of 36-40/* (45-50/* Boulenger). 

Occurrence.—-Reported as the commonest Cylicostome in Indian 
horses«, where it is found almost solely in the dorsal colon. Is met 
with fairly often in South African equines, but never in great 
uiunbers. Zebra as well as the horse, mule, and donkey harbour it. 
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Cylicostomum adersi Boulejiger, 1920 (3). (Plate X I X . ) 
Size.—A large species. Males 12.5-14 mm. long, with a 

maximum breadth. 0.75-0.9 nam. Females 14-16 mm. long, maximum 
breadth up to 1.1 mm. 

Head.—Over 200/* may be marked off from the body by a very 
slight neck. 

Mouth collar comparatively narrow. 
Head papillae.—Submedian short, with short and blunt distal 

extremities, projecting well beyond the mouth collar when the mouth 
.ipening is open. Lateral papillae not prominent as a rule. 

Mouth capsule is broad, having a depth of 60-72/*, with a breadth 
of 140-160/1. Wal l th in , curved, increased posteriorly to form a well 
marked hoop-like thickening, behind which it sends out a thin 
projection into the anterior end of the oesophagus. Oesophageal 
teeth, as chaiacteristic as in C. goldi, may project into the buccal-
capsule. 

Dorsal gutter present, but is very short, just projecting into the 
mouth capsule. 

Leaf crowns.—External consists of 28-30 long, narrow, pointed 
leaves, the extremities of which curve outwards out of the mouth 
opening. In ternal composed of about twice this number, smaller 
and less conspicuous elements. 

Oesophagus short and squat, with its length varying between 
600-660/* (700/* Boulenger) in the males, and 640-720/* in the females. 
The almost globular posterior portion at tains a maximum breadth of 
220-280/* (170/* Boulenger). 

Excretory pore and cervical papillae behind the nerve r ing 600-
050« from the anterior extremity in the female ; 500-540/* in the male. 

Posterior extremity, wale.—The bursa has a broad round median 
lobe 1 mm. in length, which is marked off from the voluminous 
lateral lobes by a well marked notch at the apex of its posterior 
margin. AU the branches of the dorsal ray originate very near to 
one another, diverging slightly, and reaching almost to the free edge 
of the lobe. Accessory branchings may be present. Laterals 
diverging, externo-lateral being shorter and thinner than the other 
»wo. Genital cone completely surrounded by a well developed dermal 
collar. Prebursal papillae slender and very long (250/*). The 
appendages of the genital cone are completely fused in the middle 
line, forming a th in semi-circular plate, the margin of which bears 
four pairs of delicate finger-shaped processes, some of which have 
bifurcated extremities. On each side of this is an additional process 
arising from the dermal collar. 

Posterior extremity, female, i rregularly tapering to long tai l . 
Lateral and ventral bosses developed to a striking degree; when 
viewed from the dorsal aspect the posterior extremity may be seen to 
have been displaced lateral ly so as to be out of a line with the main 
axis of the body. Distance of anus from t ip 150-220/* measured in a 
straight line, distance between anus and vulva 260-400/* according 
to the state of contraction of the posterior extremity. Vagina short 
0.95-1.3 mm. Eggs 80-88/* by 36-40/*. 

Occurrence.—C. adersi was never found in great numbers; it is 
usually present in the posterior portion of the colon, i .e . pelvic flexure 
and dorsal colon. I t seems to show a marked preference for the 
donkey and zebra. I t was only foxind once in the mule and never 
m the horse. 

4 
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Cylicostomum nassatum Looss, 1902. 
Size.—In general appearance rather bulky. Length of males 

about 10 mm., breadth 0.3 m m . ; length of females up to 14 mm. , 
breadth 0.6-0.7 mm. (perfectly mature individuals, however, were met 
with, the length of which is not more than 8 mm. in the male and 
9 mm. in the female). 

Head not at all separated from the body. 
Mouth collar very mobile and presenting various aspects in 

preserved specimen, very t ransparent , not broader than the body, 
sharply set off from the skin by a deep constriction; about as thick 
as i t is high, its anterior border more or less notched according to 
the state of contraction. 

Head papillae.—Submedian moderately long; lateral sl ightly 
prominent ; when the mouth collar is wide open, they project as small 
ear-like processes. 

Mouth capsule low, presenting a gently ellipsoidal cross section, 
the longer axis of which runs from side to side ; its anterior opening 
is commonly somewhat contracted. Wal l s very th in at the anterior 
margin, slightly increasing in thickness backwards, presenting a 
sharpiy pronounced hoop-like thickening at the posterior margin . 

Dorsal gutter well developed and terminates about midway 
between the anterior and posterior openings of the mouth capsule. 

Leaf crowns.—External composed of 20 elements arising 
internally, from the base of the collar and directed obliquely for­
wards, their pointed extremities point ing as a rule out of the mouth 
opening. In ternal composed of minute rectangular plates (visible 
only under h igh powers). 

Oesophagus about cylindrical in its anterior half, gradually 
enlarging behind the nerve collar. 

Excretory pore and cervical papillae shortly behind the nerve 
collar. 

Posterior extremity, male.—Bursa ra ther broad, with a relatively 
short rounded median lobe. Appendages of the genital cone blended 
together in the median line, and adhering to the cone at a broad base ; 
their shape transversely oval or pyriform, the posterior surface 
endowed with a short, blunt point. 

Posterior extremity, female, somewhat tapering towards the tail ; 
the lat ter about 0.2 mm. in length with a slender terminal point. 
Distance between genital and anal openings about 0.17 mm., sub-
lateral knots well developed. 

Cylicostomum nassatum Looss v.ir. parvum. [Yorke and Macfie, 
1918 (3)] . (Plate XX. ) 

Apar t from its small size, average length of males 7 mm., females 
8.8 mm. ; and from the possession of a th i rd (small) lateral branch to 
the posterior ray, this worm is indist inguishable from C. nassatum 
Looss. The forms present in the South African material more closely 
approach the smaller variety than the typical form. The third 
(small) lateral branch of the posterior ray, however, is more in the 
na ture of the usual variety accessory branches, so often found on the 
posterior ray, than a constant ray . I n the appendages the short b lunt 
point may be prolonged into a finger-like process, and the entire 
appendage may be lobed. The following are the measurements : — 
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Male 7-8 mm. ; maximum breadth -360/*. Female 7-10 mm. ; 
maximum breadth 400-440/* ; or in the larger worms up to 
560/4. 

Head.—120-14O/*. 
Mouth capsule very variable according to the degree of contrac­

tion of the mouth opening, 36-40/* deep—with a maximum width of 
80/*. 

Leaf crowns.—The internal is usually clearly visible even with 
the lower powers. 

Oesophagus.—In the males 480-520/* by 116-125/*; in the 
females average 600/* by 144-160/*. 

Excretory pore 320-380/* from anterior extremity. 
Posterior extremity, male.—The length of the median lobe is 

var iable ; the posterior ray ranging between about 380 and 500/*. 
Posterior extremity, female.—Distance of anus from t ip 120/*, 

distance between anus and vulva 120-160/*; a t this level t h e body 
measures 160-180/* in diamater . Vagina has an average length of 
400/*. Eggs 80-84/* by 40-44/*. 

Occurrence.—After C. catinatum this is the commonest, and most 
abundant parasite of the ventral colon. I t was present in practically 
all the animals examined and usually in great numbers . I t may 
occur in the other parts of the colon and- i n the caecum, especially 
if the horse is heavily infected with Cylicostomes. On the whole, 
however, i t is rare in the dorsal colon. Horses, mules, and donkeys 
harbour this form ; i t has also been reported as occurring in a zebra 
(Vevers, 1920). 

Cylicostomum leptostomum Kotlân, 1920 (3). (Plate X X I . ) 
Size.—A moderately small species, the males average 6 mm. and 

the females 7-8 mm. 
Head.—84/* marked off by a slight neck. 
Mouth collar h igh, separated off from the rest of the skin by a 

well defined constriction, mobile as in nassatum. 
Head papillae.—Submedian long, with fairly long and narrow 

distal portions. Lateral prominent, but do not form definite horn-like 
processes as in C. nassatum. 

Mouth capsule.—Almost cylindrical. I t s walls very th in at the 
anterior margin, sl ightly increasing in thickness backwards, presen­
t ing a sharp pronounced hoop-like thickening at the posterior marg in . 
18/* deep by 36/* in width . 

Dorsal gutter present as a small tubercle. 
Leaf crowns.-—External of about 24 long elements, arising inter­

nally from the base of the collar and directed obliquely forwards, 
their extremities reaching to the anterior edge of the mouth collar. 
Internal leaf crown composed of numerous small rectangular plate­
like elements. 

Oesophagus fairly long and cvlindrical 430-480/* ('520-650/* 
Kotlân) by 84-120/*. 

Excretory pore and cervical papillae behind the nerve r ing 
280-320/* from anterior extremity . 

Posterior extremity, male.—Bursa ra ther broad with a fairly 
long posterior lobe marked off from the laterals by a notch. Dorsal 
ray long 360-440/* and provided with numerous large accessory 



52 

branches. External dorsal branch, somewhat removed from the 
median branch. Lateral rays equally divergent ; the externo-lateral 
and the medio-lateral showing a tendency to converge at their t ips. 
Prebursal papilla moderately long. Genital cone and dermal collar 
well developed. The lobed genital appendages adhere to the cone 
by a broad base; transversely oval with numerous processes on their 
posterior surface. 

Posterior extremity, female.—Straight and slightly blunt , tai l 
short, slender, and sharply set off from the body. Distance oi anus 
from tip 04-70//. Distance between anus and vulva 80-90/*. Vagina 
300-400/*. 

Occurrence.—Usually present with C. nassatinn var. parvmn 
but never in great numbers in the domesticated equines. 

Cylicosto-mum, auriculatum Looss, 1902. (Plate X X I l . ) 
Size the largest Gylicostome. Body present a very bulky and 

blunt aspect, cephalic and caudal extremities of the female markedly 
t runcate. Length of males 15-17 mm., breadth 0.89-0.95 mm. ; length 
of females up to 26 mm. , thickness about 1 mm. 

Head.—240-280/* continuous with the body, which increases 
rapidly in breadth, a t ta in ing at the level of the nerve t ing a diameter 
of 480-550/*. 

Mouth collar low dorsally and ventrally, but strongly enlarged 
lateral ly owing to the peculiar shape of the lateral head papil lae. 
Marked off by a deep constriction. 

Head papillae.—Submedian short, with extremely long narrow 
rod-like distal portions. Lateral of unusual ly strong development, 
appear ing in the form of two small horns when viewed from the 
doreal or ventral side of the animals. 

Mouth capsule of tolerable depth 64-75/1, with an average width 
oi 160/*. I t s walls th in , sl ightly curved outwards; with a well 
pronounced hoop-like thickening at its posterior extremity. 

Dorsal gutter absent. 
Leaf crowns.—External composed of about 42 leaves, ra ther flat ; 

or iginat ing about mid-way up the mouth collar and converging in 
the main horizontally towards the axis of the body, their rounded 
extremities usually slightly bent upwards. In ternal represented by 
a row of minute tubercles. 

Oesophagus.—Long 1.15 mm. and of peculiar shape. Swollen at 
junct ion of the mouth capsule, narrowing to nerve r ing, reaches its 
maximum thickness, 300/*, at about the midis of the posterior half; 
behind th is decreases appreciably in thickness again . 

Excretory pore placed extraordinari ly far back, about half the 
length of the oesphagus, behind the commencement of the intestine, 
about 1.66 mm. from anterior extremity of the body. 

Cervical papillae a short distance in front of the pore. 
Posterior extremity, male.—Bursa broad, possesses a broad 

median lobe of moderate length, marked off from the lateral lobes, 
with a well-defined notch a t the apex of its posterior margin. Length 
of posterior ray 900/t. Dorsal rays very irregular in outline and bear 
accessory branches; externo-dorsal, a i is ing near the external branch 
of the posterior ray, may also have accessory branchings. Laterals 
of about equal length, diverging sl ightly from one another. Ven­
traia comparatively short. Genital cone short, dermal collar 



53 

developed on ventral side only. Appendages blended together in 
the median line, transversely oval ; a short point may be present on 
the posterior surface,, usually densely granulated and almost opaque. 

Posterior extremity, female, presents various aspects, according' 
to the degree of protrusion of the ventral prominences, is usually bent 
towards the dorsal aspect, tapers somewhat towards the anus, behind 
which it suddenly narrows into the very short and broad t r iangular 
tai l . Distance between anus and t ip of tai l , measured in a s t raight 
line, 70-100/*; distance between anal cleft and vulva 180-190,!*; at this 
level the body has a diameter of 280-350/*. Vagina loug 1.7-1.9 mm. 
Eggs 86-90/* by 44-48/*. 

Occurrence.—C. auriculatum together with C. elongatum and 
C. tetracanthum is the commonest Cylicostome parasit ic in the 
donkey, where it is to be found in any part of the colon. The donkey, 
in South Africa as in Egypt , seems to be the only equine harbour ing 
this species. 

Cylicostomum calicatum Looss, 1902. (Plate XXIIT . ) 
Size.—Very delicate and slender; in preserved material is 

recognized by its darker colour. Length of males 5.5-6.5 mm. ; maxi­
mum thickness 260-28OM. Length of females 6.5-8 m m . ; maximum 
thickness 280-340/*. 

Head.—75-88/*, sl ightly narrowed, marked off from the body by 
a slight neck. 

Mouth collar low, may be flattened, separated off from the rest 
of the skin by a definite constriction, which in some cases takes the 
form of groove. 

Head papillae.—Submedian, long and narrow, distal portions 
marked of by a deep notch. Lateral head papil lae not prominent . 

Mouth capsule usually slightly deeper than wide, 28-40« by 
24-38/*; pract ical ly cylindrical. Wal l s straight and slightly 
thickened posteriorly. 

Dorsal gutter well developed, extending to anterior margin of 
mouth capsule. 

Leaf croirns.—External composed of about 10 (more than 8 
Looss) ra ther broad elements, with b lunt ly pointed extremities. 
In te rna l composed of numerous short refractive rod-like elements 
arising a t anterior margin of mouth capsule. 

Oesophagus long, 300-400/*; anterior portion cylindrical, with a 
slight swelling at junction with the mouth capsule; posterior portion 
swollen, reaching a maximum breadth of 68-30/;. 

Excretory pore a l i t t le behind nerve r ing , 220-250/* from anterior 
extremity. Cerrical papillae a l i t t le behind this (or in front of this, 
Looss). 

Posterior extremity, male, characterized by a long narrow bursa. 
Dorsal ray 400-480/*. Branches of posterior ray arise at approximately 
equal distances from one another and all run backwards. Occasional 
accessory branches may be present. Postero- and medic-lateral 
rays short, with broad bases, whose distal extremities fall away to 
short sharp points ; sl ightly convergent. Externo-lateral slender and 
divergent. Dermal collar surrounding the short genital cone. 
Genital appendages removed from one another, roughly spherical 
iheir apices set with a number of long finger-like projections, -ohich 
may he bifid. 
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Posterior extremity, female.—Straight, tai l slender and sharply 
set off from the body. Distance from t ip to anus measured in a 
s t ra ight line 80-100/*; distance between anus and vulva 60--80/*; 
at this level the body has a diameter of 100-120**. Lateral prominence 
may be feebly developed. Vagina of average length 320-400/* when 
not contracted. Eggs 64-68/* b y 36/*. 

Occurrence.—-Together with C. catinatum and C. nassatum, C. 
calicatum may be said to be the commonest form occurring in South 
African horses. I t thrives equally well in the caecum and ventral 
colon, and, except in heavily infected hosts, never wanders into the 
dorsal colon. I t is also abundant in the mule and donkey, but up to 
now has not been found in the zebra. 

Cylieostomum minutum [Yorke and Maefie, 1918) (2).1 (Plate 
X X I V . ) 

Synonym C. calicatum var. minus Kotlân, 1920. 
Size.—The smallest Cylicostome described. Males average 

4.5 mm. in l eng th ; with greatest breadth 230/*. Females up to 
6 mm. ; with greatest breadth 280/*. 

Head.—-60/*, continuous with the body. 
Mouth collar fairly h igh , set off from rest of the cuticle by a 

definite constriction. 
Head papillae.—Submedian long and projecting, distal portions 

short. Lateral scarcely projecting beyond the surface of the mouth 
collar. 

Mouth capsule.—Circular in transverse section. Walls sl ightly 
curved, and diverge from before backwards] practically of equal 
thickness throughout . -Capsule deeper than broad. Hav ing a depth 
of 23-28/* with a maximum diameter of 20,u. 

Dorsal gutter well developed, extending near ly to the anterior 
opening of the buccal cavity. 

Leaf crowns.—External composed of 8 broad leaves. In te rna l 
of about 20 stout elements ar is ing from the anterior margin of the 
moutb capsule. 

Oesophagus very long, 300-320/* in length , cylindrical , wi th but 
a slight posterior swelling, which has a maximum breadth of 50-60/*. 

Excretory pore and cervical papillae at about the same level, 
some distance beind the nerve r ing 240-248/* from anterior extremity 
öf the body. 

Posterior extremity, male.—Dorsal lobe broad and short, if 
any th ing less than a semicircle. Dorsal r a y 140-170/*. Branches 
of posterior ray regular ly divergent. Lateral rays diverge; medio-
lateral somewhat longer t han the other two. Yentrals very long. 
Dermal collar extremely well developed, both on dorsal and ventral 
surface. Appendages are s l ight ly elevated bodies, having on their 
posterior surfaces two long finger-like processes; they do not meet 
in the middle line or meet to form u circular mass, bearing four 
projections. 

Posterior e.rtremity, female.—Straight, but may be bent ei ther 
dorsally or ventral ly according to the s tate of contraction of the 
posterior body muscles. I t tapers to the slender well marked off 
pointed ta i l , which is usually tucked in ventra l ly . Distance of anus 
from t ip of ta i l , measured in a s t ra ight l ine, 60-64/*. Distance 
between anus and vulva 80/*; at this level the bodv has a breadth of 
120/*. Vagina short 120/*. 
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Occurrence.—Is fairly frequently met with, its favourite haunt 
being the ventral colon, and it may occasionally appear in the caecum. 
I n the South African mater ia l i t was found in the horse, mule, and 
donkey, but not in the zebra. I t is, however, reported as occurring' 
in the zebra in Bri t ish East Africa (Boulenger, 1920). 

Cylicostomum longibursatum [Yorke and Maefie, 1918 (1).] (Plate 
XXV. ) 

Synonym C. caticaliforme Kotlân, 1919 (1), C. nanum IhIe, 
1919 (1). 

Size.—A small slender C'ylicostorne. Male and females are of 
about the same length, between 5 and 7 mm., with their greatest 
breadth varying between 220/* and 280/*. 

Head 68/*, marked off from body by a slight neck. 
Mouth collar low, separated from the rest of the cuticle by a 

definite constriction. 
Head papillae.—Submedian, fairly long, and project beyond 

mouth collar. Distal ends separated off by the notches; are short. 
Lateral papillae not prominent. 

Mouth capsule.—Circular in transverse section ; the walls seen in 
optical section are s l ightly kneed, moderately stout, and diverge in 
the main from before backwards so tha t the buccal cavity is 
trapezium-shaped. The capsule has an average depth of 19-24/*, 
with a maximum diameter of 26-32/* a t i ts posterior opening. 

Dorsal gutter projects into the posterior quarter of the buccal 
cavity. 

Leaf crowns.—External composed of 18 long narrow elements 
pointed a t the t ips. In te rna l consists of about the same number of 
short broad elements arising immediately behind the anterior margin 
of the mouth capsule. 

Oesophagus fairly short, its length varying between 240/* and 
280/* (306-340/*, Kotlân) , with an average maximum breadth of 
about 6Ou. 

Excretory pore and cervical papillae far back over the posterior 
fourth of the oesophagus, 200-220/* from anterior extremity of body. 

Posterior extremity, male.—Dorsal lobe str ikingly long and 
narrow. Posterior ray may measure as much as 660-800/* in length. 
The branches of the posterior ray arise far apart , and in the main 
run parallel to the main axis of the body. Lateral rays are stout, 
have a very small sharp point at their distal extremities, and are 
divergent. Ventrais small. Dermal collar developed on both dorsal 
and ventral surface of cone. Appendages conical when viewed 
laterally, broad and united when viewed ventrally, ventral surface 
beset with small papil lae. 

Posterior extremity, female.—Straight and tapering. Tail , 
which is distinctly demarcated from the end of the body, is straight, 
fairly long, and tapers gradually to a point. Distance from t ip of 
tail to anus, measured in a straight line, 80-120/*. Distance between 
anus and vulva 60-70/*; at this level the bodv has a diameter of 
76-90/*. Vagina long 240-280/*. Eggs 76-80/* by 32-36/*. 

Occurrence.—The commonest and most characteristic form 
present in the dorsal colon, though it may sometimes be found in 
large numbers in other parts of the colon as well. Parasi t ic in the 
donkey and mule as well as in the horse. 
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Cyhcostomum hybridum* Kotlân, 1920 (8). (Plate X.) 
Size.—Males 9-9.5 mm. in length; maximum breadth. 0.34 mm. 

Females 10-10.5 mm. in length; maximum breadth 0.37 mm. 
Head continuous with the body. 
Mouth collar low, marked off from the rest of the cuticle by a 

definite constriction. 
Head papillae.—Stibmedian long and projecting, with short 

distal portions. Lateral not prominent. 
Month capsule, circular in cross section, roughly trapezium-

shaped, fairly deep 32//.; with a breadth of 37/* at its anterior and 54,«. 
at its posterior opening. Walls of the mouth capsule increase in 
thickness posteriorly. 

Dorsal gutter well developed, reaching into the anterior quarter 
of the mouth capsule. 

Leaf crowns.—External composed of 14-16 long pointed elements 
18/* in length. Internal consists of numerous small rod-like elements 
arising from the anterior border of the mouth capsule. 

Oesophagus.—0.44 mm. in length, swollen immediately behind the 
buccal cavity, otherwise cylindrical up to the nerve ring with a 
diameter of 0.54 mm. ; increase behind this flask-like in width and 
attains a maximum diameter of 81/* just in front of its posterior 
extremity. 

Excretory pore and cervical papillae immediately in front of 
the' posterior end of the oesophagus. 

Posterior extremity, viale.—Bursa has a short median lobe. In 
my only specimen the left external branch of the posterior ray is only 
half as long as the right external, and does not seem to be fully 
developed. On the right side the branches are of equal length and 
originate close together. Genital cone bears a broad dermal collar. 
Appendages below the anterior lip of the cone resemble those of 
C. labratum, i.e. pear-shaped, with a small projection on each ; 
besides this there are two medium sized prominences on the posterior 
part of the dermal collar. 

Posterior extremity, female, bears a short (56/*) terminal point. 
Immediately in front of this is the anus. Distance between anus 
and vulva 94,«. 

Occurrence.—Does not occur in South Africa and seems to be 
rare in Hungary. Kotlan only once found a few specimens. 
Cylicostovium poculatum Looss, 1902. (Plate XXVI.) 

Size.—Long and slender. Males 8-9 mm. in length; maximum 
breadth 360/*. Females up to 10 mm. in length, maximum breadth 
440,«. 

Head.—120-128/*, continuous with the oody. 
Mouth collar markedly flattened and separated from the skin by 

a definite constriction. 
Head papillae very long, flattened, imitating the shape of pine 

needles with a groove down the centre. Distal portion marked off 
by definite notches. 

Mouth capsule slightly deeper than wide 60-64/* by 56-60/* ; cylin­
drical anterior margin somewhat contracted; walls thin, but gradually 
thickening towards their posterior border, in the vicinity of which 
they are fairly thick. 

* Description taken from Kotlan, 1920 (3). 



Dorsal gutter projecting for a short distance into the niouth 
capsule. 

Leaf crowns.—External composed of 30-35 elongated, slender 
and pointed elements, whose tips project somewhat beyond the apex 
of the collar. In te rna l of short but stout, refractive rod-like elements. 

Oesophagus remarkably long 0.8-1 m m . ; approximately cylin­
drical, somewhat swollen behind the nerve r ing, reaching its maxi­
mum diameter 140-17Ou at about the middle of its posterior half. 

Excretory pore and cervical papillae just behind the nerve r ing 
400-5G0/t from anterior extremity. 

Posterior extremity, 'tnale.—Bursa entirely surrounds the genital 
cone, with an average size rounded median lobe, which is definitely 
marked off from the voluminous lateral lobes, its edge finely denticu­
lated. Dorsal ray, 320/*, has accessory branches. Branches of posterior 
ray do not reach edge of the lobe. Projections not infrequently arise 
from its inner surface between the posterior rays. Laterals , slender 
pointed rays diverge, the angle between the medio-lateral and postero­
lateral being greater than tha t between the medio-lateral and externo-
lateral . Ventral rays long and slender. Genital cone elongated 
and almost cylindrical and reaches beyond the free edge of the bursa. 
Looss remarks tha t " its terminal portion looks as if transversely 
annula ted ." This annulation is merely due to the retraction of the 
cone. Dermal collar well developed, but on the ventral surface only. 
Appendages of the genital cone hemispherical. Ano-genital opening 
apparently directed upwards towards the dorsal aspect, more markedly 
so when the cone is strongly contracted. 

Posterior extremity, female.—Straight and markedly slender; 
with a long pointed ta i l . Distance of anus from t ip 290/*. Distance 
between anus and vulva 160/*. At this level the body has an average 
diameter of 200/*. Lateral prominences may be feebly developed. 
Vagina very short, 128/x. 

Occurrence.—Very restricted distribution, only occurring in 
small numbers in the caecum of the horse. This agrees with Looss' 
observation in Egypt . 

Cylicostomum asymetricuvi, n.sp. (Plate X X V I I . ) 
Size.—A moderately small species. Males 7.5-8 m m . ; maximum 

breadth 400-440/*. Females 7.5-8 mm. ; maximum breadth 440-520/'. 
Head.—Anterior extremity tapers slightly to the head; there is 

no definite neck. 
Month collar comparatively high and marked off horn the le.^t oi 

the skin by a slight constriction. Narrows slightly opposite the 
lateral papillae. 

Head papillae.—The submedian project and are as long as the 
external leaf crown; their distal portions are marked off by a slight 
notch. Laterals not prominent. 

Mouth capsule.—Of average depth ; slightly deeper ventrally 
than dorsally, i.e. 24/* ventrally, 18-20« dorsally. In some speci­
mens this difference in depth is very marked indeed, making the 
mouth capsule appear as though set obliquely. I t has an average 
width anteriorly of 40-50/*, and 50-60/* posteriorly. The walls are 
(hick and swollen at the anterior end and decrease in thickness 
posteriorly. 
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Dorsal gutter well developed and projects far up , extending 
nearly to the level of the anterior opening of the mouth capsule. 

Leaf crowns.—External composed of about 15 large pointed 
elements, projecting well beyond the mouth collar. In te rna l of 
about 26 short, broad elements having a palisade-like appearance. 

Oesophagus not very long, 440-500/t, with a slight swelling imme­
diately behind the oral cavity, thins towards the nerve r ing , and 
a t ta ins i ts max imum thickness, 120-140/1, immediately before i ts pos­
terior extremity. 

Excretory yore, and cervical papillae at about the same level 
immediately behind the nerve r ing , 340/i from anterior extremity. 

. Posterior extremity, male.—Fairly short median lobe; lateral 
lobes marked off from the dorsal by a notch, rays well developed, 
dorsal t runk split far back. Accessory branches may be present on 
all the dorsal branches. Main dorsal ray , measured from point of 
insertion of postero-external ray, is 380/* in length. Lateral 
rays thick at their bases, distally taper ing suddenly to sharp points, 
divergent . Dermal collar only developed on ventral surface of cone. 
Genital appendages may be absent. I f present, they are fused and 
viewed ventrally, appear circular, and have two to three projections 
on both sides. 

Posterior extremity, female, s t ra ight . Tail comparatively short. 
Distance from t ip of ta i l to anus 120/t. Distance from anus to 
vulva 200/1. Vagina fairly long 400-480/x. Eggs average 90-100/1 
by 40-48/*. 

Occurrence.—Only a few specimens have been found. They 
occur main ly in the dorsal colon of the horse, mule, or donkey. 

Cylicostomum bicoronatum Looss, 1902. (Plate X X V I I I . ) 
Size.—Body manifestly stout and bu t sl ightly tapering towards 

the extremities. Male 12 m m . long ; max imum breadth 400-440/t. 
Female 13-14 m m . long; maximum breadth 480-550/*. 

Head continuous with the body. 
Mouth collar separated from the remainder of the skin by a 

feeble constriction; somewhat flattened towards its lateral margin . 
Head papillae.—Submedian papil lae represented by rather short 

points. Lateral papil lae but sl ightly prominent. 
Mouth caipsule extremely short; 18-20/* deep, 68-72« wide. Walls 

thick throughout . 
Dorsal gutter well developed, terminat ing near the anterior 

border of the mouth capsule. 
Leaf crowns.—External leaf crown, composed of about 30 narrow 

sharply pointed elements, forms the apex of the head. In te rna l leaf 
crown most conspicuous. I t s long, strongly refractive elements 
start from inside the anterior border of the mouth capsule and con­
verge towards the inner base of the mouth collar. 

Oesophagus thickened to a str iking extent, fills almost the whole 
of the body cavity. At its commencement it is thicker than the 
buccal cav i ty ; i ts diameter reaching posteriorly 0.22 mm. I t s average 
length is 0.6 mm. or more. 

Excretory pore and cervical papillae at about the same level. 
320-400/* from anterior extremity, a l i t t le iistaiice behind the nerve 
r ing . 
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Posterior extremity, mille.—-Huma with an elongated tr iangular 
median lobe: genital cone presents its original conical shape almost 
unaltered, the dermal collar being rather flat and sl ightly prominent. 
Appendages of the genital cone long and slender, with rounded 
extremities and directed parallel to the cloacal cavity. 

Posterior extremity, female.—Generally looks as if it were cut 
off somewhat obliquely. Tail bluntly t r iangular . Distance from 
anus to t ip 0.06-0.1 mm. Vulva a short distance in front of anus 
0.15-0.25 mm. Ventral prominences strongly pronounced. Vagina 
fairly long, 0.75-0.8 mm. Eggs 112-120/* by 56-58/*. 

Discussion.—The worms present in the South African material 
were on the average slightly smaller than Looss' typical form. Males 
10-10.5 mm., females 10.75-12 mm. The females otherwise agreed 
in all respects with Looss' description and drawings. The males 
showed a slight difference in the bursa. In all the specimens 
examined the bursa presented a cramped appearance when seen 
from the lateral aspect. The dorsal lobe is shorter and rounder 
and of variable length and the laterals ra ther larger Except for 
the slight differences in length, the rays, however, have the same 
disposition as in the typical form. Prebursal papillae are short and 
stout. The ventral rays are thin and curved and the latero-ventral 
touches the ventro-ventral at its t i p ; the laterals are th in , long, and 
diverge but sl ightly, the medio-lateral, however, being somewhat 
shorter than its two neighbours; the externo-dorsal ray is remarkably 
t h i n ; the posterior rays are th in , i rregular in outline, and may bear 
accessory branches. Length of posterior ray 450-520/*. Genital 
appendages as described by Looss. Spicules about 2.1 mm. 

These slight differences in the length of the worm and in the 
size of the bursa, however, are well within the l imits of variability 
of a species; nevertheless, I think they are of sufficient importance 
to be noted. 

Occurrence may be said to be one of the rarer forms, occurring 
only in small numbers in any part of the colon. When present i t 
shows a very slight preference for the ventral colon. Found in the 
horse, donkey, and mule, but not in the zebra. 

Cylicostomuvi euproctus Boulenger, 1917 (2). (Plate X X I X . ) 
Size comparatively stout and tapering towards both extremities. 

Males 6.75-7 mm. long, with a maximum thickness of 400-440/*. 
Females 8.5-9.5 mm. (6-8 Boulenger) ; maximum breadth 540-640/* 
(350-450/* Boulenger). 

Head marked off from the body by a slight neck ; its diameter 
110-130/*. 

Mouth collar rather high ; somewhat flattened towards its lateral 
margin, so as to appear hemispherical when seen from the dorsal 
or ventral aspect. No definite constriction marking it off from the 
rest of the skin. 

Head papillae.—Submedian short and spherical. The laterals 
are not prominent. 

Mouth capsule.—Depth 14-20/*, width at point of insertion of 
internal leaf crown 64-80/*. Walls thick, with greatest breadth at 
point of insertion of internal leaf crown, behind which they become 
thinner. They diverge slightly from before backwards, especially 
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when seen from the ventral or dorsal aspect. Their shape as seen in 
optical section varies considerably in the different specimens and also 
according to the orientation of each par t icular worm. 

Dorsal gutter absent, oesophageal gland opening at the base of 
the capsule. 

Leaf croions.—The external leaf crown consists of about 40 
narrow and pointed leaves. The elements of the internal leaf crown 
are conspicuous, being highly refractive ; about 30 in number, they 
arise within the anterior half of the capsule, but not in the same» 
p l ane ; la teral ly the point of origin is s l ightly nearer the anter ior 
opening than dorsally and ventral ly. This difference, however, is 
not very marked. 

Oesophagus short and thick, 360-410/* by 130-170/* ; approxim­
ately flask-shaped, widest a t i ts posterior extremity. 

The excretory pore and cervical papillae are situated about half­
way (or posteriorly to this) between the nerve r ing and the posterior 
extremity of the oesophagus, 320-400/* from the anterior end of the 
worm. 

Posterior extremity, male.—Dorsal lobe of moderate l eng th ; the 
lateral lobes are distinctly marked off from the dorsal and are 
voluminous, embracing the cone ventral ly. The prebursal papillae 
are long, and in this worm appear to be t rue rays, in tha t they sup­
port the anterior portions of the lateral lobes. The ventral rays are 
also exceptionally long. The externo- and medio-laterals converge 
and the postero-lateral diverges from the medio-lateral. There are 
no accessory branches. The genital cone is of enormous length*and 
projects well beyond the free edge of the bursa ; it is retractile in 
some worms, being drawn in so as to be well within the l imits of the 
lobes. The dermal collar is well developed ventrally and lateral ly, 
but only slightly dorsally. Appendages are long, narrow, and cirrus-
shaped. 

Posterior extremity, female, is s t ra ight and tapers to a point. 
The anus is situated 180-240/* from the posterior extremity, and the 
vulva 320-400/* ; at this level the thickness of the bodv measures 
160-200/*. Vagina fairly short 360-440/*. Eggs 84-92/* long by 
52-56/* broad. 

Discussion.—In 1918 Yorke and MacTie created a new species 
of Gyalocephalus (G. equi), which differed from the type species 
G. capitatus solely in the greater length of its genital cone ; s tat ing, 
however, " possibly the cone may be protusible and retracti le, but we 
must point out tha t there is no evidence that such is the case in 
allied genera . " Not only can the cone be retracted in Gyalocephalus 
capitatus, but also in C. euproctus and to a lesser extent in C. pocu-
latum and Cylindropharynx intermedia. 

Occurrence.—C. euproctus is not one of the commoner forms; 
it is occasionally present in the dorsal colon and pelvic flexure. In 
one case only were there more than ten. I s parasit ic in the horse, 
mule, and donkey. 

Cylicostomum ihlei Kotlan, 1921 (4). (Plate X X X . ) 
Size.—Large and fat. The males are 9-10 mm. long, with a 

maximum breadth of 595/*. The females are 10-14 mm. long, with a 
maximum breadth of 600-900/*. 
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Head.—260-270/x. A slight neck may be present. 
Mouth collar fairly h i g h ; the constriction separating the month 

collar from the rest of the skin is but feebly marked. 
Head papillae.—The submedian are conical and their distal 

extremities rounded. Lateral papillae large, but not projecting 
beyond the mouth collar. 

Mouth capsule circular in transverse section, nearly cylindrical, 
diverging slightly from before backwards, with a maximum width 
of 140-150/*; walls increase slightly in thickness from before back­
wards, and immediately before their posterior extremity they thin 
suddenly. I n certain worms belonging to this species, the external 
surface of the anterior margin of the mouth capsule is characterized 
by the presence of eight semicircular (in dorsal or ventral view) 
ledges, whose arrangement is regular, namely, between every two 
submedian papil lae there is a pai r of ledges, and between every lateral 
and submedian papil lae a single ledge. 

Dorsal gutter absent. 
Leaf crowns.—External is composed of about 60 slender and 

sharply pointed elements; internal originating just behind the 
anterior border of the mouth capsule, consists of 40-46 large bluntly 
pointed leaves ; they extend mid-way up the mouth collar. 

Oesophagus thick, and has a length of 640-720/*; almost cylin­
drical u p to nerve r ing , behind which i t sl ightly increases in thick­
ness up to a maximum of 200-260/*. 

Excretory pore and cervical papillae lie over the posterior thin! 
of the oesophagus; 500-650/* from anterior extremity of the body. 

Posterior extremity, male.—The bursa has a moderate sized 
median lobe which is rounded. Long prebursal papillae. Dorsal 
rays of equal length. Genital cone appendages in some respects 
similar to those of P. ratzii, i.e. irregularly lobed. 

Posterior extremity, female, gradually tapering down to the 
anus, behind which i t suddenly falls away especially ventrally into 
the short stout ta i l . Distance of anus from tip 250-300/*. Distance 
of anus from vulva 140-170/*. Vagina over 800/* when not contracted. 
Eggs 124-128/* by 60-62/*. 

Occurrence.—C. ihlei is very ra re ; i t was only present in four 
animals, twice in the horse and once in the mule and donkey. No 
males were found. 

Cylicostomum ultrajectinum IhIe, 1920 (4, 8, 9). (Plate X X X I . ) 
Size.—A large fat worm. Males range between 11-12.5 mm., 

maximum breadth 580-610/*. Females range between 11-17 mm., 
maximum breadth 880-940/*. 

Head.—300-350/* broad, continuous with the body. 
Mouth collar fairly high, when the mouth is open, separated off 

from the rest of the skin by a constriction. 
Head papillae.—Submedian project, are broad, with a slight 

constriction cut t ing off rounded distal portion. Laterals short. 
Mouth capsule wide, 170-190/*, but not deep, 60/*, almost cylin­

drical in shape, converging slightly from before backwards. Walls 
of average thickness, with a definite hoop-like thickening at their 
posterior extremity. 

Dorsal gutter absent. 
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Leaf crowns.—External composed of 10-12 large elements, whose 
extremities are usually bent outwards and backwards. In te rna l 
composed of about 46 leaves, of which about 12 are larger t han the 
others. Leaves all point towards t h e centre of the mouth opening, 
two to four ordinary leaves present between every two of the larger 
elements. 

Oesophagus short and thick, 690-700/* long by 250/* broad in the 
male and 750/* by 280-310« in the female. 

Excretory pore and cervical papillae l ie far back, immediately 
before the junction of the oesophagus and chyle intestine, 800-900« 
from anterior extremity of body. 

Posterior extremity, male.—The broad bursa has a short median 
lobe. Dorsal rays branch regular ly from the same point of origin 
and are of equal length, 620-650/*. Medio-lateral and pos tero la tera l 
diverge, but both reach to edge of bursa. Externo-lateral and medio-
lateral converge, the former, however, ending some distance away 
from the edge of the lobe. The ventral rays and prebursal papil lae 
are comparatively long. The broad genital cone bears a well 
developed dermal collar. Genital appendages are absent in some 
worms, but when present they appear as narrow plates with two 
short projections, one point ing posteriorly and t h e other postero-
la teral ly. Spicules about 1.75 mm. 

Posterior extremity, female.—Gradually tapering down to vulva, 
behind which i t suddenly falls away—especially ventrally—into the 
short stout ta i l . Distance of anus from t ip (measured in a s t ra ight 
line) 250-300«. Distance between anus and vulva 300-350/*; a t th is 
level the body has a breadth of 350-400/*. Vagina short, about 500/*, 
when not contracted. Eggs 120-128/* by 56-60/*. 

Occurrence,— Occurs very rarely, and when present is usually to 
be found in the dorsal colon, but never in great numbers. I t was 
only met with in the horse and mule. 

Cylicostomum. brevicapsulatum IhIe , 1920 (3). (Plate X X X I I . ) 
Size.—Males 9-11.5 mm. , with maximum breadth 480-560/*. 

Females 10-13.5 mm. , with màx imum breadth 650-750/*. 
Head.—Immediately behind the anterior extremity ' the worm 

increases in thickness, so tha t the head is marked off from the rest of 
the body by its smaller diameter. 

Mouth collar h igh , marked off from the rest of the skin by a 
constriction. I t seems to be h ighly contract i le; when the mouth is 
wide open its anterior border is flat; when i t is contracted, however, 
it shows deep indentat ions. 

Head papillae.-—Lateral not prominent . Submedian fairly short 
(10/*), and their thinner distal portions are almost as long as the 
broader proximal portion. 

Mouth capsule ellipsoidal in cross-section, with i ts longer axis 
runn ing dorso-ventrally 110/*. The inner surface of the mouth collar 
may show a more or less well developed groove, which in longitudinal 
sections is visible as a fine l ine. On to this constriction a septum is 
inserted, which divides the cavity of the mouth collar into a larger 
dorso-lateral and a smaller ventrc-lateral portion. The l in ing of the 
mouth collar continues into the mouth capsule, which is exceptionally 
short and corresponds only with the posterior portion of the buccal 
capsule of other Cylicostomes. The posterior border of the mouth 
capsule is pecul iar ; in three places (dorso-lateral and ventral) it has 
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a posteriorly directed dent. The anterior border shows the same 
dents, only here they are not so well marked. The mouth capsule 
thus has its greatest depth at the dents, and is least deep between 
these dents (ca. 7/*). 

Dorsal gutter present as a small tubercle at the base of the mouth 
capsule. 

Leaf crowns.—External is composed of about 42-45/* slender, 
pointed elements which project beyond the mouth opening. Internal 
leaf crown seems to be lacking. 

Oesophagus thick, in the male 450-500/* long, with a maximum 
breadth of 165/*. In the female 551-635/*, breadth up to 245/x. Im­
mediately behind its commencement it decreases in width, becomes 
practically cylindrical and swells again just behind the nerve r ing to 
at tain i ts greatest breadth. 

Excretory pore and cervical papillae a short distance in front of 
posterior end of oesophagus, 520/* from anterior extremity of body. 

Posterior extremity, male.—Median-lobe broad and rounded in 
outline and of medium length, has no very well marked notches 
between the dorsal lobe and the two laterals. The dorsal rays are 
split far down, almost to the point of origin of the externo-dorsal 
ray. Accessory branches may be present on the dorsal rays. The 
postero-lateral and the medio-lateral rays reach almost to the free 
edge of the lobe; the externo-lateral runs forward and ends some 
distance away from edge of bursa. The distance between the tips 
of the externo-lateral and medio-lateral rays is thus greater than the 
distance between the tips of the medio-lateral and postero-lateral 
rays. The ventral rays end near the edge of the bursa. Dermal 
collar exceptionally well developed. There is bu t a single appendage, 
which is variable, may be more or less lobed and may bear a variable 
number of processes of different sizes. 

Posterior extremity, female, already decreases in breadth before 
the vulva (at which level i t measures 320/*). Tail comparatively long 
and pointed, and usually bent slightly in the dorsal direction. 
Distance between anus and t ip of tai l 210-300/* (measured in a 
straight line). Yulva some distance in front of anus 330-350/*. Vagina 
long 0.9-1.06 mm. Eggs 100/* by 48/*. 

Occurrence.—The only specimen found, a female, was parasitic 
in the pelvic flexure of a horse. This worm seems to be rare . IhIe 
who described it having only found it in one horse, out of the many 
examined. 

Cylicostomum prionodes ï lot lân, 1921. (Plate X X X I I . ) 
Size.-—Medium sized, the females only being known. These 

measure 10-11.5 mm. in length, with maximum breadth of 520/t. 
Head, continuous with the body. 
Mouth collar is distinctly marked off from the rest of the skin. 

especially when seen laterally. 
Head papillae.—Submedian are pointed, rather long and promi­

nen t ; the lateral rounded and not projecting. Mouth opening oval 
and very spacious. 

Mouth capsule is particularly shallow, having a depth of 12-14/t. 
The dorsal-ventral axis is shorter than the transverse, which measures 
about 90-100/*. Wal ls of mouth capsule relatively thin. 

Dorsal gutter absent. 
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Leaf crown».—The elements of the external leaf crown resemble 
the teeth of a saw, about 24-26 in number, and arise from the 
posterior margin of the mouth collar. The length of these elements 
is 32/*, their breadth at the base 16/*. In te rna l leaf crown consists of 
numerous small and inconspicuous elements originat ing from the 
anterior margin of the mouth capsule. 

Oesophagus is flask-shaped 8110-935/* in length, with a max imum 
breadth in the posterior third of 172/*. 

Excretory pore and cervical papillae lie over the posterior th i rd 
of the oesophagus. 

Posterior extremity, female, diminishes gradually up to anus ; 
the tail is distinctly marked off from the body and measures 125/* 
in length. Vulva is situated about 108/* from the anus. 

Occurrence.—Reported from the caecum of a horse in Hunga ry . 
This form was not represented in the South African material . 

Cylicostomum montgorneryi Boulenger, 1920 (4). (Plate X V I . ) 
Size.—A small species, males 4.3-6 mm. in l eng th ; females 4.5-

6.5 mm. The greatest thickness of the body is 0.28 mm. , decreasing 
to 0.2 mm. at the level of the commencement of the intest ine. 

Head 80-90/* broad, not separated from the body by a constric­
tion to form a neek. 

Mouth collar is thick and depressed at the margin . 
Head papillae.—Submedian slender with leaf-shaped appendages; 

laterals prominent. 
Mouth capsule ellipsoidal, longer axis runn ing from side to s ide; 

characterized by i ts peculiar bilateral symmetry, its dorsal and ven­
tral walls being considerably higher (32/*) than the lateral walls (22/*) ; 
this absence of radial symmetry makes an optical section of the head 
in a lateral view present a totally different appearance to tha t seen 
dorso- ventrally. 

Dorsal gutter absent; the oesophageal funnel is poorly developed. 
Leaf crowns.—External composed of about 18 slender, pointed 

leaves; internal of twice that number of rather similar, but shorter 
elements. 

Oesophagus slender with an average length of 0.33 mm. 
Excretory pore and cervical papillae at the same level 0.24 nun. 

from the anterior extremity. 
Posterior extremity, male.—The bursa is 0.25 m m . broad when 

viewed from the dorsal or ventral surface ; dorsal lobe of medium 
length, 0.12 mm. Dermal collar poorly developed and almost flat on 
the ventral surface of the genital cone. The lat ter is short and its 
appendages are ovoid in shape, with a short b lun t point on the 
posterior margin . 

Posterior extremity, female.—The vulva is 0.13 mm., the anus 
0.06 mm. , from the posterior extremity of the body. The ta i l region 
behind the anus is narrow and ends in a fine point. 

Occurrence.—Parasitic in the zebra. F o t found in South Africa 
up to the present. 

Oesophagodontus robustus (Giles, 1892) Rai l l ie t and Henry , 1902 (1). 
(Plate X X X I I I . ) 

Synonyms Sclerostomum robustum Giles, 1892; Pseudoscleros-
tomum securiferum Quiel, 1919. 
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Size and Shape.—Body stout, tapering' only slightly towards the 
anterior extremity. Colour during Jiio is brown, intestine deeply 
pigmented, showing through the semi-transparent body wall. Males 
average about 15-1G mm. in length, maximum breadth 0.59-1 mm. 
Females 19-22 mm. , with a maximum breadth of 1.15-1.5 mm. 

Head.—Separated from the body by a slightly constricted neck 
and is of considerable breadth, 560-060/* (500-8(% Boulenger). 

Month Collar.—Is depressed and its oral margins considerably 
notched so as to present a tuberculated appearance. 

Head papillae.—Submedian; each consists of a slender tactile 
appendage carried on a basal, wart-like prominence of the mouth 
collar ; this basal region bears in addition a second appendage in the 
form of a delicate trumpet-shaped process directed externally. 
Lateral papillae not markedly raised from the surface of the mouth 
collar, and their bases are broad and carry a pair of lateral horn-like 
processes; a pair of similar but smaller processes are situated near 
the anterior extremity of each papilla. 

Mouth capsule.—Is goblet shaped, its greatest width of 355-400/* 
(320-470/t Boulenger) near its anterior margin and narrowing con­
siderably posteriorly. Depth 250-320/*. Wal l of capsule is compara­
tively th in except posteriorly, where it is greatly thickened to form 
a hoop-like transverse ridge encircling the base of the mouth capsule. 
Mouth capsule furnished with strong muscles. 

Dorsal gutter absent. 
Leaf crowns.—External elements are large and number about 

18. In t e rna l are smaller, about twice as numerous; they do not arise-
in one plane, originating nearer the anterior margin of the mouth 
capsule dorsally and ventrally, than laterally ; thus appearing shorter 
laterally. 

Oesophagus long, 1.5-1.7 mm. in length; broadest anteriorly, 
immediately behind the mouth capsule, narrows somewhat towards 
the middle, increasing again in width posteriorly. On the whole, very 
narrow throughout its length, having a maximum diameter of dlU/t. 
Oesophageal funnel well developed, and the lining of its tr iradiate 
cavity is modified to form three tooth-like structures, which do not, 
however, protrude into the mouth capsule. 

Excretory pore and cervical papillae slightly posterior to the 
nerve r ing, 1.2-1.3 mm. from the anterior extremity. Cervical 
papillae extremely small. 

Posterior extremity, wale, has a breadth of 0.9-1 mm bibbed, 
with no trace of a median lobe. Margin of the lateral lobes finely 
denticulated. The ventral ravs are slender and parallel and oi equai 
size. The medio-lateral ray is a little shorter than the other lateral 
rays, and the postero-lateral possesses a short thick branch, arising 
from near its base, and projecting dorsally. This extra lateral ray-
terminates very bluntly, and its exact shape and length vary con­
siderably. There is no median-dorsal ray, the dorsal rays arising in 
two groups of four. The externo-dorsal is the longest, the three oilier 
dorsals being sub-equal, and the middle one is a li t t le shorter than 
the others. Genital cone is short and broad, almost hemispherica in 
•4iaPe, and bears a pair of small lateral papi l lae; a conical hp-iike 
process is situated medianly, just ventral to the cloacal opening. 
Dermal collar is well developed on the ventral surface only, bpicuies 
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long and slender, ending bluntly without hook-like terminat ions , 
enclosed in a finely striated sheath, which is very conspicuous when 
the spicules are protruded. i 

Posterior extremity, female.—Straight, body tapers rapidly from 
the level of the vulva to the end, forming a pointed ta i l region. 
Ex t remi ty has a rather variable shape according to the degree of 
contraction, and it frequently appears mucronate. Anus lies 0.5-0.7 
mm. from the t ip of the ta i l . Distance between anus and vulva 
2.6-2.7 mm. ; at this level the body has a maximum diameter 0.67-0.76 
mm. Vagina remarkably short. Eggs are large, oval, and th in 
shelled, 88-100/* by 40-48/1 (100-130/* by 56-60/* Boulenger). Ea r ly 
morula stage at oviposition. 

Occurrence.—O. robustus is of very rare occurrence in South 
Àfrica, only three, females having been found : one in a horse and two 
in a mule. Has been recorded as occurring in a zebra from the 
London Zoological Gardens (Turner, 1920). 

Poteriostomum imparidentatum Quiel, 1919. (Plate X X X I V . ) 
Synonyms Hexodontostomum markusi IhIe, 1920; Cylicostomum 

zebrae Turner 1920 ; Poteriostomum pluridentatum Quiel , 
1919. 

Size.—One of the larger Sclerostomes. Adul t male 11-14 m m . in 
length, with max imum thickness 640-760/*. Females are very var iable 
in length , r ang ing between 13 and 21 mm. , with a maximum thick­
ness between 0.9 and 1.15 m m . 

Head.—300-350/* may be marked off from the rest of the body 
by a very slight constriction. 

Mouth collar comparatively high and separated off from the rest 
of the cuticle by a definite constriction. 

Head papillae are short, conical, with broad bases resting on 
the oral collar; their distal extremities are short and blunt , pro­
ject ing only sl ightly beyond the mouth opening. Lateral papi l lae 
are broad, but do not project. 

Mouth capsule ellipsoidal, with its longer axis running dorso-
ventrally, not deep (52-60/*) (85-90/* Turner) in proportion to its width 
(150-220/*'! ; the walls of the mouth capsule diverge slightly from before 
backwards. Seen in optical section they are th in anteriorly, and; 
show a considerable swelling posteriorly, and their anterior margin 
may also be sl ightly swollen at the point of insertion of the internal 
leaf crown. 

Dorsal gutter well developed and most conspicuous and extending 
more than half-way up the mouth cavity. 

Leaf crowns.—External composed of numerous small and pointed 
elements or iginat ing near the anterior margin of the mouth collar. 
In t e rna l consists of about 36 long and b lunt ly pointed elements, 
their number seems to be very variable (48 according to Quiel ; 43-45-
Ih Ie ; 48-59 Turne r ; 38 Boulenger). Of these six, corresponding in 
position to the head papillae, are considerably longer than the others. 
The number of small elements between these longer ones is variable. 

Oesophagus short (680-800/*) and stout (240-320/*), roughly flask-
shaped. 

Excretory pore and cervical papillae some distance behind the 
nerve r ing, 460-550« (Turner 660-700/*) from the anterior ex t remi ty 
of the body. 
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Posterior extremity, male.—Bursa short and broad, median lobe 
continuous with the la tera ls ; their free edges may be finely dentic­
ulated. The dorsal rays form one group and the lateral and ventral 
rays another. The dorsal rays originate from a common trunk, which 
forms posteriorly the main, median, and external branches and also 
the externo-dorsal; these are united at their bases. The external 
dorsal and median dorsal branches and the externo-dorsal ray are 
placed at r ight angles to the main dorsal t runk and are parallel to 
one another. The external branch and the externo-dorsal ray are 
bent backwards at their t ips. The main or internal dorsal ray thick, 
narrowing abruptly to form a finger-like distal extension. The 
postero-lateral ray has a peculiar short, backwardly directed branch, 
which is also present in O. robustus. Dermal collar well developed, 
pre-bursal papil lae long. Genital appendages, a narrow disc bearing 
two short projections. 

Posterior extremity, female.—Straight, tapering to the t ip , which 
may be rounded and knob-like. Distance from anus to t ip 0.760-1 
m m . ; distance between anus and vulva 720-900/*; a t this level the 
body has a maximum diameter of 600-700u. Vagina extremely short 
(72(V). 

Occurrence.—Poteriostomum imparidentatum is not very com­
mon in South Àfrica; it may occur in any par t of the colon as well 
as in the caecum in either the horse, mule, donkey, or zebra. 

Poteriostomum ratzii Kotlân, 1919 (1). (Plate X X X V . ) 
Synonym Cylicostomum ratzii EotMn, 1919. 
Size and shape.—Thick and fa t ; cephalic end somewhat trun­

cate, caudal extremity pointed in the female. Their length is 
var iable ; males 9.5-11 mm. in length, with a maximum breadth of 
0.68 mm. Females are 14-17 mm. in length, although smaller (9 mm.) 
sexually mature females may occur; maximum breadth up to 1.3 mm. 

Mouth collar t ransparent , not broader than the body; separated 
off by a marked constriction. 

Papillae hardly project beyond the mouth collar, narrow, in the 
shape of pine needles. Laterals hardly reach to surface of the mouth 
collar. 

Mouth, capsule fairly wide, almost cylindrical, anterior border 
slightly bent outwards. Walls fairly thin, posteriorly suddenly in­
creasing into a hoop-like thickening. 

Dorsal gutter present, reaching to the level of the middle of the 
mouth capsule. 

Leaf crowns.—External composed of 60-64 fine, pointed ele­
ments projecting beyond the mouth opening. In te rna l conspicuous, 
40-44 stout, h ighly refractive elements, ending suddenly in a short 
sharp point, arise a t anterior margin of the mouth capsule, reaching 
into the anterior half of the mouth collar. 

Oesophagus «bort, 0.93 mm. in length, hardly swollen a t its junc­
tion with the mouth capsule; cylindrical ; minimum breadth 0.32 
mm. : maximum breadth 0.37 mm., which is attained in the posterior 
third of its length. 

Excretory pore and cervical papillae at the level of the nerve 
r ing, 0.5 mm. from the anterior extremity. 

Posterior extremity, viale.—Well developed ; median lobe short, 
broad, round in outline, margin finely denticulated. Bursal rays 
well developed ; seen ventrally the two anterior branches of the dorsal 
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ray run parallel to tlie exteruo-dorsal ray at a r ight angle to the 
longitudinal axis of the body. The postero-median ray, as also the 
latero-vential, bears at its base a short broad branch. 

Posterior extremity, female.—Without subventral knots, long 
and well developed. Anus 0.95 mm. from the t ip . Vulva 1.5 mm. 
in front of anus. 

Occurrence.—P. ratzii, present throughout the colon of all South 
African equines, is somewhat larger than the form described by 
Kotlân, but is identical with it in every other respe'ct, its measure­
ments being as fol lows:—Length of males 14.5-16 m m . ; maximum 
breadth 650-700/*. Length of females 16-20 mm. ; maximum breadth 
1-1.25 mm. Head 280-350/*. 

Oesophagus in males 700-800/*; maximum breadth 330/*. I n 
females 750-900/*; maximum breadth 300-400/*. 

Excretory pore 430-560/* from anterior extremity. Length of 
dorsal ray in male 550-600/*. 

Female.—Distance of anus from t ip 750-950/*; vulva 0.9-1.1 mm. 
in front of anus ; diameter of body at level of anus 560-700/*. Vagina 
short. 

Discussion.—In his description Kotlân s t a t e s : — " B u r s a l rays 
well developed ; seen ventrally the two anterior branches of the dorsal 
ray run parallel to the externo-dorsal ray at a r ight angle to the 
longi tudinal axis of the body . " I n their drawing, Vol. X I V , 27th 
November, 1910, of P. ratzii, Yorke and MacKie only give the 
external-dorsal branch, runn ing parallel to the externo-dorsal ray 
and at r ight angles to the longitudinal axis of the body, the median-
dorsal runn ing at an angle to this . I n the South African forms the 
externo-dorsal ray and the two anterior branches of the dorsal r ay 
run parallel to one another, but are not at r ight angles to the main 
axis of the body, resembling somewhat the arrangement as drawn by 
Turner for C. zebrae. The branch on the postero-lateral ray is well 
developed. 

I n another form (Plate X X X V I ) , of which I only found three 
males, the arrangement of the rays differed slightly from the above. 
This form differs from the typical South African P. ratzii in its 
smaller size (males 11-12 mm. , max imum breadth 590/*); its mouth 
collar is comparatively h igher ; external leaf crown of over 70 leaves, 
internal of about 36 elements ; the mouth capsule is perhaps sl ightly 
wider in comparison to its depth (33-50/* by 160-200/*). The bursa 
is well developed and comparatively longer than in the typical form, 
as represented in South Africa ; the lateral and ventral rays diverge 
from one. another at about equal angles ; the postero-lateral is remark­
ably long and without the branch so characteristic of the type species. 
The externo-dorsal ray and the external branch of the dorsal ray run 
parallel , and at r igh t angles to the main axis of the body, the median-
dorsal branch at an angle to this, the internal or main dorsal branch 
(600/*) tapers to a fine point, whereas in the typical form i t is fat 
throughout its length, narrowing abrupt ly to form a short finger-like 
distal extremity. For this form I propose the name P. ratzii var . 
nanum unt i l the examination of further mater ia l and the discovery 
of the female establish i t s definite position in the Poteriostomum 
group. I t is qui te probable tha t the smaller, sexually mature females 
9 mm. of Kotlân may still prove to be the females of the variety 
nanum. 
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TABLE OP COMPARATIVE MEASUREMENTS OF THE DIFFERENT FORMS OF 

P, ratzii. 

B o d y -
Length : 

Male 
Female 

Maximum breadth : 
Male 
Female. 

Mouth capsule— 
Depth 
Width 

Oesophagus—• 
Length 
Width 

Excretory pore from anterior end.. 
Dorsal ray 
Anus-tip 
Anus-vulva 
External leaf crown 
Internal leaf crown 

Hungarian. 

0-5-11 mm. 
14-17 mm. (9)1 

0-68 mm. i 
1*3 mm. I 

— i 

0-93 mm. 
0-37 mm. 
0-5 mm. ; 

0-95 ram. I 
1-5 mm. ; 

00-64 : 
40-44 

South African. 

14-5-16 mm. 
16-20 mm. 

0-650-0-7 mm. 
1-1-25 mm. 

— 
0-7-0-9 mm. 

0-36-0-4 mm. 
0-43-0-56 mm. 
0-55-0-6 mm. 

0-750-0-950 mm. 
0-9-1-1 mm. 

over 60 
about 40 

Var. nanum 

11-12 mm 

0-59 mm 

— 
33-50U 

1.60-200/1 

0-65-0-7 mm. 
0-280 mm. 
0-45 mm. 
0-6 mm. 

over 70 
about 3(1 

Craterostomvm tenuicaiida Boxil enger, 1920 (4). 

Size.—Small rather robust worms, the type specimens consist of 
three immature females only, 4-5.5 mm. in length. Cuticle trans­
versely ringed. Body with a maximum breadth of nearly 0.4 mm., 
reduced to 0.28-0.32 mm. a t the level of the termination of the oeso­
phagus. 

Head.—0.17 mm. broad, not separated from the body by a 
definite constriction. 

Mouth collar.—Narrow and depressed at the margins. 
Head papillae.—Stibmedian, small, with leaf-like terminations; 

lateral not prominent . 
Dorsal gutter.—Well developed, similar in structure to that of 

Triodontophorus. 
Mouth capsule circular, similar in structure to that of Triodon­

tophoms, a l i t t le broader than long, measuring 0.07 by 0.05 mm. 
Leaf crowns.—External consists of 9 comparatively large, almost 

t r iangular leaves, arising from the inside of the mouth collar, as in 
Triodontophorus. The elements of the internal leaf crown are also 
similar to those found in the above genus, being septa-like projec­
tions, number ing 18 only. 

Oesopliagus.—The oesophageal funnel is poorly developed and 
there are no teeth projecting from it into the mouth capsule. Oeso­
phagus is narrow and has a length of 0.37-0.4 mm. 

Excretory pore and cervical papillae are at the same level about 
0.25 mm. from the anterior extremity. 

Posterior extremity, female.—The genitalia are similar to those 
of some species of Triodontophorus. Vagina is very short. Vulva 
opens 0.53-0.57 mm. from the posterior ext remity; at this level the 
body has a thickness of 0.2 mm. , which is reduced to 0.07-0.08 mm. in 
t he ' ana l region; 0.25-0.27 mm. from the end of the body. The tail 
region behind the anus is greatly attenuated and terminates in a 
point. 
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Occurrence.—No forms approaching these measurements occur in 
the South African material . Originally reported as occurring in 
the zebra. 

Craterostomum mucronatum IhIe, 1920 (6). (Plate X X X V I I . ) 

Synonym Cylicostomum mucronatum IhIe, 1920. 
Size.—Males 6.5-7.25 mm. in length ; maximum breadth 360/*. 

Females 7.75-8.25 mm. in l e n g t h ; max imum breadth 440-500/*. 
Head.—120-140/*, continuous with the body. 
Mouth collar.—Narrow and depressed, marked off by a deep 

constriction from the rest of the cuticle. 
Head papillae.—Submedian slender, distal part marked off by 

a notch, lateral short and broad. 
Mouth capsule not quite circular ; broader than deep, i.e. 60-72/* 

by 40-48/*. Wal ls are curved outwards, fairly thick, slightly swollen 
a t the i r anterior margins . 

Dorsal gutter.—Well developed and reaching almost to level of 
anterior opening of mouth capsule. 

Leaf crowns.—External composed of about 8 large, t ransparent 
elements, with broad basis; seen la teral ly they present the appear­
ance of a trapezium or of a t r iangle whose corners have been rounded 
off. In te rna l consists of about 24 short, broad elements, or iginat ing 
a t the anterior margin of the mouth capsule. 

Oesophagus of average length 360-440/*, with a maximum breadth 
of 100-120/*. 

Excretory pore and cervical papillae a l i t t le behind the nerve 
r i n g ; 320-360/* from anterior end of body. 

Posterior extremity, male.-—Edges of bursa are finely denticu­
lated. Bursa continuous ventral ly . Median lobe fairly short . 
Dorsal rays sl ightly divergent, the median branch not quite reaching 
to the edge of the lobe. Length of main dorsal ray 350/*, no accessory 
branches. The externo-lateral ray branches off from the common 
median t runk before the la t ter divides to form the medio-lateral and 
postero-lateral rays. The externo- and medio-lateral approach one 
another, the postero diverges a t a wide angle. Ventral rays long 
and s t ra ight . Dermal collar well developed both dorsally and ven­
tra l ly . Appendages, two long and pointed projections. Prebursal 
papil lae long. 

Posterior extremity, female, narrows gradual ly to a point behind 
the vulva. Distance of ana l cleft from the t i p of tail 500-600/t; 
distance between anus and vulva 600-680/*; at this level the diameter 
of the body measures 250-300/*. Vagina verv short indeed. Eggs 
86-88/c by 40-44/*. 

Occurrence.—Not very often met w i th ; may occur in any par t 
of the colon of the horse, donkey, mule , or zebra. IhIe reports it 
present in the caecum as wel l ; up till now I have never once found 
it in this part of the intestinal t ract . 

Craterostomum acuticaudatum Kotlân, 1919 (1). 
Synonym Cylicostomum, acuticaudatum Kotlân, 1919, This form 

agrees in character with C. mucronatum, bu t is distinguished 
from the lat ter by its larger size. 

Size.—The males have an average length of 9.5 mm. Females-
y-11 mm. long; maximum breadth 500/*. 
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Leaf crowns.—Elements of the external leaf crown pointed 6-8 
in number ; internal leaf crown of 12-16 elements. 

Oesophagus 520-590/*. Greatest breadth 140/*. Distance between 
vulva and anus 760-850/*. Anus 510-590/* from t ip of tai l . 

Occurrence.—Not found in South Africa. IhIe is inclined to 
th ink t ha t C. tenvicauda may prove to be the immature form of C. 
•aeu ticaudatum. 

Gyalocephalus capitata* Looss, 1900. (Plate X X X V I l I . ) 

Synonym Gyalocephalus equi Yorke and Macfie, 1918. 
Size.—A small slender species, easily recognized with the naked 

eye as it has a black and white appearance, the coils of the gut 
s tanding out clearly on account of their dark contents. Males 7-8.5 
mm. in length, maximum breadth 400/*. Females 10-11 (8.5-10 
Yorke and Macfie) ; maximum breadth 550/*. 

Head.—220-300/*, distinctly separated by a well marked neck. 
Mouth collar well developed and sharply set off from the skin. 
Head papillae.—Submedian fairly stout conical projections. 

Laterals not prominent . 
Mouth capsule.—Circular in transverse section. I t is a highly 

complicated structure, consisting of two port ions: (a) an extra-
oesophageal par t , which corresponds to the t rue buccal capsule of 
other Cylicostowes, and (6) an intraoesophageal portion formed by 
the ehitinization of the oesophageal funnel, (a) The walls of the 
«xtra-oesophageal portion consist anteriorly of a thick chitinous r ing, 
which becomes thinner posteriorly and extends backwards over the 
anterior portion of the oesophageal funnel as three delicate t r iangu­
lar prolongations, the apices of which coincide with the point of 
contact of the three oesophageal divisions, (b) The intraoesophageal 
par t is a hemispherical cavity, into which project from the wall three 
wedge-shaped septa, representing the continuation of the three 
oesophageal segments. Each process extends anteriorly to about 
the level of the posterior margin of the true buccal capsule and there 
terminates as a tooth. At the base of the oesophageal funnel are 
three pairs of chitinized ridges, forming the edges of the triradiate 
cavity of the oesophagus. These ridges are crescentic in form, and 
following the base of the funnel exteriorly they are lost in the wall 
of the cavity, but internally they project forward as six pointed 
teeth. Maximum breadth of the mouth capsule 110-120/*. 

Dorsal gutter absent. 
Leaf crowns.—External composed of numerous slender and 

sharply pointed elements. In ternal consiste of about 30 large and 
stout elements originat ing from the inner surface of the true bursal 
capsule. Posteriorly each element terminates in two processes, giving 
rise to a cogwheel or bat t lement appearance. 

Oesophagus dilates into a large cup-shaped cavity_ lined with 
chitin and armed with teeth as already described. This dilatation 
almost completely fills the worm. Posterior to this the oesophagus 
becomes very narrow, enlarging again behind the nerve r ing. Length 
of oesophagus, measured from the anterior end of the cup-like dila­
tation, is 1-1.2 mm. Greatest breadth behind nerve r ing 200-280/*. 
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Excretory pore and cervical -papillae immediately behind the 
nerve r ing 440-000/* from anterior extremity. 

Posterior extremity, male.—Body tapers gradual ly to the bursa. 
Median lobe rounded in out l ine; the laterals are distinctly marked 
off, and are voluminous, embracing the cone ventrally. The ventrals, 
externo-lateral, and lateral rays arise from a common trunk. The 
latero-ventral ray is longer than its companion, reaching to the edge 
of the bursa. The externo-lateral arises jus t before the point öf 
bifurcation of the median ray. The dorsal ray bifurcates after a 
short course, the branches arising immediately behind this bifurca­
t ion. The prebursal papillae are very long and assume the shape 
of genuine rays in that they support the anterior portions of the 
voluminous lateral lobes. Length of posterior r ay 440-480/* (363/* 
Yorke and Macfie). Genital cone very long and retractile, runs 
obliquely posteriorly and ventral ly; surrounded by a cut icular 
expansion. Dermal collar not well developed. 

Posterior extremity, female.—Straight and tapers slightly to 
the ta i l . The tai l is straight,- very long, and slender. Anus 
280-300/* in front of t ip of ta i l . Distance between anus and vulva 
450/*; a t this level the body has a breadth of 200/*. Vagina of average 
length 500-600,«. Eggs 110-120//. by 48-56/*. 

Occurrence.—Is of frequent occurrence in the caecum, but 
more especially the ventral colon, in the horse, mule, and donkey. 

Yorke and Macfie, 1918, described a form G. equi which agreed 
with G. capitatus in all respects except tha t it differed from it by 
the enormous length of its genital cone, which protrudes far beyond 
the bursa, whereas in Looss' form it only extends as far as the free 
edge of the lobes. This difference of length is merely due to con­
traction of the cone. I have seen worms with their cone retracted 
to such an extent tha t it did not even reach half-way to the free 
edge of the lobes. All intermediate stages between this contracted 
form and the long protruded form are not infrequently met with. 
This same power of contraction of the geni tal cone is also possessed 
by C. euproctus (Boulenger). Thus G. equi is the same as G. 
capitatili. 

Triodontophomx minor Looss, 1902. (Plate X X X I X . ) 

Synonym Triodontus minor Looss, 1900. 
Size.—The worms have a ra ther b lunt aspect. Males 11-13 mm. 

(9-12 mm. Boulenger) in length with a maximum breadth of 700-
800yu. Females 13-16 mm. (11-14 mm. Boulenger) in length with a 
maximum breadth 750-850/*. 

Head.—200-240«, continuous with the body. 
Mouth collar is depressed at the marg ins ; the lat ter may curl 

forwards, marked off by a constriction. 
Head papillae.—Submedian represented by short points. 

Laterals not prominent. 
Mouth capsule ellipsoidal in cross section, longer axis runn ing 

dorso-ventrally ; it is comparatively large, the breadth being a l i t t le 
greater than the depth, 140-160/1 wide by 120-140/* deep. Three 
teeth ar is ing from the oesophageal funnel project into the capsule. 
These may be denticulated at their anterior marg ins ; otherwise they 
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show three prominent . points, corresponding in each tooth, to the 
free borders of the two component lamellae and the edge forme-I 
by their junct ion. 

Dorsal gutter present, reaching to the level of anterior edge of 
month capsule. 

Leaf crowns.—External about 50 sharply pointed leaves arising 
from inner surface of the mouth collar. In te rna l of the same 
number of small septa-like elements. , 

Oesophagus has an elongated and slender aspect. Slightly 
dilated just behind the mouth capsule, cylindrical up to the nerve 
r ing, behind which it becomes gradually enlarged a t ta in ing its 
maximum diameter of 150-220/*, a short distance before its rounded 
end. I t s total length 920/1-1.15 mm. 

Excretory pore and cervical papillae somewhat posterior to the 
nerve r ing 600-800//. from anterior extremity. 

Posterior extremity, male.—Bursa has a ra ther t r iangular 
median lobe which is marked off from the laterals by a notch. 
Length of dorsal ray 650-750/* (in some it averages 900/*), its median 
branch shorter than the other dorsal branches. Laterals runs close 
together, the medio-lateral only reaching to edge of bursa. Ventraia 
long and slender and their extremities diverge slightly. The dermal 
collar completely surrounds the genital cone, but is bet ter developed 
on the ventral surface. Small finger-like appendages may be 
present at the genito-intestinal opening. Prebursal papillae long. 
The par t of the bursal membrane uni t ing the two lateral lobes ven-
trally is not much raised from the surface below. Spicules about 
1.7 mm. 

Posterior extremity, female, is short and blunt , anus near to 
tip of tai l 130-160/*. Distance between anus and vulva 440-520/* 
(in some as much as 600-700/*) ; at this level the body has a width 
of 280-400/*. 

Vagina very short. Eggs 76-80/* by 40-44/* (83/* by 119/* Smit) . 
Occurrence.—Looss reports tha t th is species is remarkable for 

its habi ta t in the posterior region of the colon. I n South Africa, 
though preponderant in the dorsal colon, it also occurs frequently 
and sometimes in larger numbers in the ventral colon. I t may be 
said to be the commonest form of Triodontophorus in South Africa, 
where it is found in the horse, mule, and donkey. ITp to the present 
it has not yet been reported from the zebra. 

Triodontophorus serratus (Looss, 1900). (Plate XL.) 

Synonyms Triodontus serratus (Looss, 1900) ; Triodontophoru.i 
intermedins (Sweet, 1909). 

Size.—The largest species of the genus Triodontophorus. The 
females tapering anteriorly and posteriorly. The length of the male 
is 17-20.25 mm. (18 mm. Looss) with a maximum breadth of 700-800/*. 
The length of the female is 20-26 mm. (25 mm. Looss) with a 
maximum breadth 0.8-1.1 mm. 

Head.—Not definitely marked off from rest of body. 
Mouth, collar h igh , approximately circular when seen in profile. 
Head papillae.—Submedian short, with a notch marking off the 

small conical distal portion. Lateral papillae broad. 
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Mouth capsule comparatively small and shallow, 100-118//. deep 
by 140-180/* wide. The three teeth project almost to the level of 
the middle of the buccal cavity. Their anterior margins usually 
denticulated. 

Dorsal gutter well marked, reaching to anterior marg in of mouth 
capsule. 

Leaf crowns.—External is composed of about 50 large pointed 
e lements ; t he internal consists of an equal number of small plate­
like elements, which project into the cavity of the mouth capsule. 

Oesophagus elongated and slender, 1.3-1.17 mm. in length, wi th 
a maximum breadth of 200-300/* at its posterior extremity. 

Excretory pore and cervical papillae.—At the same level 
jus t behind the nerve ring—540-950/* from anterior extremity. 

Posterior extremity, -male.—The median lobe is broad and very 
short ; the laterals are large. Length of dorsal ray 360-500/*. The 
external dorsal branch comes off near the externo-dorsal ray. The 
median branch comes off late and is almost as long as the internal. 
The postero-lateral diverges from the medio-lateral by a fairly large 
ang le ; the medio-lateral and externo-lateral are approximately 
parallel . Ventrals long and parallel . Prebursal papillae fairly 
long. Genital cone has dermal collar on ventral surface only. 
Spicules according to Looss are " considerably longer than in T. minor 
and much thicker. The terminal hooks fairly powerful ." Looss 
does not mention the barbs situated a short distance behind the hooks, 
which projects backwards from the shafts. 

Posterior extremity, female, is elongated. Anus 450-800/* from 
t ip of tai l , vulva situated. 1.3-2.3 mm. in front of anus ; tha t is 1.8 
to 2.7 mm. (more than 2 mm. Looss) from t ip of ta i l . Eggs 76-84/* 
by 40-48/*. According to Boulenger's calculations made from Looss' 
drawings given in his memoir on Anchylostomum duodenale, the eggs 
measure 130/* in length. 

Occurrence.—Is mainly present in the ventral colon and caecum 
of the horse, mule, and donkey. 

Discussion.—In 1909, Georgina Sweet described a new species 
of Triodontophorus, T. intermedins basing the description on the 
characters of three females only. This species she mentions as being 
intermediate in size and character between T. serratus and T. minor, 
though more closely approaching T. serratus. Judg ing by her 
remarks, (a) tha t " the cervical papillae appear much nearer the 
median ventral line than in T. minor or T. serratus," (b) tha t "unfor­
tunately the material was in a very unsuitable condition for histo­
logical examinat ion," as also, by the position given the cervical 
papil lae in her F ig . 2, it is obvious tha t her material was in a very 
shrunken condition. 

Boulenger, 1916 (1), amplified Sweet's original diagnosis by a 
description of worms found in England . He remarks tha t " T. 
intermedins is certainly very closely allied to T. serratus; i t can. 
however, be readily distinguished from tha t species by its smaller 
size, the shape of the mouth collar, the position of the vulva and 
the size of the eggs in the females, and by the character of the 
spicules in the ma les . " 
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Concerning the mouth collar of the genus Trioduntophorus, Looss 
(p. 79) states tha t it " i s well developed, flat ra ther than high . . . , " 
and in his specific diagnosis of T. serratus he mentions i t as a l i t t le 
higher than in T. minor. I n the larger magnification of the head 
on Pla te I I I he figures it " as sl ightly depressed," whereas in the 
drawing of the anterior end it is figured as being definitely ' ' circular 
in out l ine ." I n the specimens of T. serratus from Cairo from the 
collection a t the Liverpool School of Tropical Medicine, most kindly 
put at my disposal by Professor Yorke, the mouth collar in all cases 
was definitely circular in outline. All the South African worms 
likewise presented this circular outline. 

Concerning the position of the vulva, Looss gives it as more than 
2 mm. from the t ip of the tai l ; the corresponding measurements given 
for T. intermedins are 1.32-1.54 m m . (Sweet), 1.45-1.7 mm. (Boulen-
ger). I n the mater ia l from Cairo this distance is 1.8-2.15 mm. 

Working on the South African material , I find tha t there is a 
definite gradual increase in the distance between the vulva and the 
tip of the tai l in proportion as the worms get larger. This distance, 
however, may vary to a certain degree in worms of the same length, 
as can be seen from the following table : — 

Size of worm .. . 

Distance between vulva 
and t ip : 

minimum 
maximum 

20 mm. 

1-8 mm. 
2 „ 

I 
21 mm. ] 22 mm. 

i 

l '95mm.i 1*95 mm. 
2-15 „ 12-25 „ 

23 mm. 

2-l mm. 
2-45 „ 

24 mm. 

2'25 mm. 
2-85 „ 

25 mm. 

2-4 mm. 
2.6 „ 

26 mm. 

2-31 mm. 
2-5 „ 

There is no doubt tha t the tai l is capable of a certain amount 
of" contraction. This contraction shows most markedly in the region 
between the anus and the t ip . 

This increase in distance between the vulva and t ip corresponding 
in increase to the size of the worms would account for the difference 
in position of the vulva in T. intermedivis, given as 1.32-1.54 mm. 
for worms 16.9-20.25 mm. long, by Sweet; and as 1.45-1.7 mm. for 
worms 16.5-18.7 mm. long, by Boulenger. 

I n his generic diagnosis of Triodontophorus, Looss (page 82) 
remarks t ha t " the two spicula are of equal length in one of the 
species, of comparatively considerable thickness. In cross-sections 
they exhibit a shape similar to that of the Arabic numeral 9, their 
free termination being transformed into a simple hook." I n his 
specific diagnosis he further adds tha t the terminal hooks are fairly 
powerful. I n his drawing (Plate I I I ) he also figures them as simple 
hooks. I n the mater ia l from Cairo, however, these hooks are fur­
nished with bars in the manner described and drawn by Boulenger 
for T. intermedins. 

Worms of all sizes are to be found intermediate in length 
between the smallest T. intermedins (16.15 mm.) and the largest 
1. serratus 26 mm. (compare the following table). In the females 
of P. imparidentatum we find the same range of difference in the 
lengths of the various worms, i.e. 13-21 mm. I t would thus seem 
that the worms described by Sweet and Boulenger as T. intermedins 
are in reali ty but small forms of T. serratus. 
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Triodontophorus brevicauda Boulenger, 1916 (1). (Plate XLI . ) 
Sise.—Body appears rather blunt , especially in the female. Male 

13.5-15 m m . in l eng th ; maximum breadth 650-750/*. Female 13.5-17 
mm. in l eng th ; maximum breadth 750-900/*. 

Head broad, 280-320/*, may be separated from the body by a 
gentle constriction behind the mouth capsule. 

Mouth collar is high and erect, a t ta in ing its greatest breadth 
anteriorly, so as to appear separated from the rest of the head by a 
deep constriction. 

Head papillae.—Submedian short, hardly projecting beyond the 
surface of the mouth collar. Lateral not prominent. 

Mouth capsule large, nearly as deep as wide, 150-160/* by 180-
190/* (160-210/* by 200-250,«. Boulenger). Anterior surface of teeth 
are usually not denticulated. 

Dorsal gutter well developed and reaching to level of anterior 
margin of mouth capsule. 

Leaf crowns.—External composed of numerous slender leaves. 
In te rna l of about the same number of septa-like elements. 

Oesophagus long and slender 0.9-1.4 mm. long with a maximum 
diameter 250-300/*. 

Excretory pore and cervical papillae near the level of the nerve 
r ing 850-900/* (730-880/* Boulenger) from the anterior end. 

Posterior extremity, male, elongated median lobe, which is at a 
small angle to the main axis of the body. Length of dorsal 
ray 750-800/*; long and slender. The median and external-dorsal 
branches end at the same level ; the former net reaching the edge 
of the bursa, postero-lateral diverges from medio-lateral. Ex!erno-
lateral parallel to medio-lateral, but shorter than i t . Ventrals long 
and slender. Prebursal papilla short. Dermal collar surrounds the 
genital cone. Spicules slender, with strongly recurved hooks with 
peculiar hammer-shaped barbs at their junction with the shafts. 

Posterior extremity, female, b lunt and obliquely t runcate. Anus 
near to t ip of tail 150«; distance between anus and vulva 170-200/*. 
immediately in front of which the body has a width of 420/*. Yagina 
extremely short. Eggs 76-80/* by 40/* (91-100/* in length, Boulenger). 

Occurrence.—Only found on several occasions in the colon of the 
horse and donkey. 

Triodontophorus tenuicollis (Boulenger, 1916) (1). (Plate X L I I . ) 

Size.—Body tapers to both extremities, especially thin anteriorly. 
Male 18-20 mm. (13.5-19 mm. Boulenger) in length, with maximum 
breadth 680-750/* (450-650/* Boulenger). Female 18.5-21 mm. (16-
19.5 Boulenger) maximum thickness 850-920/* (700-770/* Boulenger). 

The cuticular transverse r ings are much accentuated in the 
narrow anterior region of the body, and are modified in such a way 
as to give the body margins a coarsely serrated appearance. 

Head,, 160-180/t small, the anterior region of the body somewhat 
narrowed. 

Mouth collar depressed. 
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Head papillae.—Submedian short, distal portion short. Lateral 
papillae not prominent. 

Mouth, capsule comparatively small, slightly wider than deep, 
100-120/* ' 'y 75-90/*. Anterior margins of teeth provided with sharp 
dentieulations ; these, however, may be absent and the margins quite 
smooth. 

Dorsal gutter well developed, reaching to level of anterior margin 
of mouth capsule. 

Leaf crowns.—External composed of numerous slender !eaves,. 
about 50 in number; internal of the same number of septa-like 
elements. 

Oesophagus long and slender, 0.9-1.1 mm. in length, with a 
maximum breadth 130-150/*. 

Excretory pore and cervical papillae near level of the nerve r i n g . 
Posterior extremity, male.—Bursa has a short median lobe, which 

is almost at r ight angles to main axis of body. Laterals large and 
distinctly marked off from the median by definite notch. Dorsal ray 
short, 50-66/*, its branches equally divergent. Median branch does 
not reach to edge of bursa. Lateral rays long; the posterolateral 
divergent; median lateral longer than the externo-lateral. Ventrals 
narrow; prebursal papilla long and slender. Dermal collar enor­
mously developed and completely surrounds the genital cone. Finger­
like projections of the dermal collar may be present a t the genito-
intestinal opening. Spicules slender, with feebly developed hooks, 
which form wide angles with their shafts. 

Posterior extremity, female, tapering to a short blunt point . 
Anus near to t ip of tail , 50-100/* from it. Distance between anus and 
vulva 500/*; at this level the body bas a breadth of 320-380,«. Vagina 
short. Eggs 84-92/* by 44-48/*. * 

Occurrence.—Is more definitely restricted to the dor-jal colon 
than T. minor, where it may occur in large numbers. Is fairly 
frequently met with (33 per cent.) in the horse, mule, and donkey. 

Cylindtfopharynx brevicauda (Leiper, 1911) (2). (Plate X L I I I . ) 

Size.—Small worms, the males measure 5-7.3 mm. ; the females 
5.6-8 mm. in length ; maximum breadth of body 0.45 mm. 

Head, measures 120-150/* in breadth at the level of the anterior 
extremity of the mouth capsule. 

Mouth collar appears almost circular in a lateral view. 
Head papillae.—Submedian papillae are conspicuous, each con­

sists of a leaf-shaped appendage carried on a cylindrical base. Laterals 
are not prominent, they are situated in a slight depression of the oral 
margin and have trifurcated extremities. 

Mouth capsule, circular in transverse section. Cylindrical, 
300-400/1 in length with a maximum diamenter of 90-120/*, i ts internal 
surface lined with a transparent chitinous layer. Walls are com­
paratively thick and straight, with a sl ight outward curve anteriorly. 

Dorsal gutter does not project into the mouth capsule. 
Leaf crowns.—The external consists of 6 large elements corres­

ponding in position to the head papillae. The two situated lateral ly 
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are larger than the four submedians ; each is notched and longitudi­
nally grooved, suggesting an origin by fusion of at least two elements. 
Dorsally and ventrally the external leaf-erown is deficient, but from 
each of the dorsal and ventral lips of the mouth collar there projects 
horizontally inwards a broad crescentic plate, the free concave margin 
of which is directed towards the axis of the mouth. The internal 
leaf crown consists of twelve broad elongated leaves arising from 
' the anterior margin of the mouth capsule; the leaves are extremely 
thick; in profile they might be taken for anteriorly directed branches 
of the oral capsule. 

Oesophagus exceedingly short and fleshy, almost cylindrical in 
shape and measures 0.47-0.53 mm. in length, with a maximum width 
of 0.13-0.18 mm. 

Excretory pore and cervical papillae 450/i from anterior extre­
mity. Nerve r ing surrounds oesophagus immediately behind its-
union with the buccal capsule. 

Posterior extremity, male.—The bursa has a denticulated marg in . 
the dorsal lobe measures about 0.2 mm. in length, the lateral lobes are 
comparatively narrow and do not completely embrace the genital one. 
The bursa shows a characteristic position of the rays. The posterior 
ray is split to its base into two portions, and each of these is again 
split as far back into an internal and external ray. The external 
ray is deeply bifurcated as i t reaches 'fhe edge of the bursa. There 
is a stout, thick accessory or guiding piece. Genital cone large, 
almost cylindrical, up to 0.4 m m . in length with a breadth of 0.17 
mm., i t is completely surrounded by the dermal collar which, however, 
shows its greatest development on the ventral surface. Appendages 
are quite pecul iar : a pair of finger-shaped appendages with rounded 
ends occur just behind the genital opening; whilst an i rregular 
number of delicate processes are scattered over the dorsal surface 
of the cone. Spicules are long, about 1.1 mm., ra ther stout, with 
hook-like terminations, recalling those of T riodontophorus. 

Posterior extremity, female.—The tail is pointed; tapering very 
quickly from a diameter of 0.25 mm. at the level of the vulva to a 
pencil point . The vulva is situated 0.45-0.75 mm., the anus 0.15-0.2 
mm. from the posterior extremity. Caudal region capable of a cer­
tain amount of contraction. 

Occurrence.—This form was not found in South Africa. 

Cylindropharynx longicauda (Lieper, 1911) (2). (Plate X L I I I . ) 

Size.—Males 4.7-5.8 m m . ; female 6.2-7 mm. in length. The 
greatest breadth of the body is about 0.45 mm. 

Head has a breadth of 0.14-0.15 mm. 
Mouth collar and head papillae as in the type species. 
Mouth capsule smaller, and considerably ,shorter than that of 

C. hrevicauda, measuring 0.18-0.2 mm., with a breadth of 0.07-0.09 
mm. 

Leaf crowns as in the type species. 
Oesophagus more slender, 0.42-0.45 in length, the greatest 

breadth 0.08-0.12 mm. 
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Excretory pore and cervical papillae as in the type series. 
Posterior extremity, male.—Bursa broad, measuring nearly 0.5 

mm. in lateral view. The lateral lobes enclose the genital cone, 
which is shorter and more globular than in the type species. The 
external branch of the posterior ray may be undivided; or a small 
branch may be given off close to the termination of the ray. Guiding 
piece less developed and shorter, 0.1-3 mm. The appendages of the 
genital cone consist of a single pair of ra ther stout, finger-shaped 
processes. 

Posterior extremity, female, long and pointed. Vulva situated 
farther forward, 1.1-1.5 mm. from the posterior extremity; anus 
0.28-0.32 mm. from t ip . 

Occurrence.—This form was not found in the South African 
material. 

Cylindropliarynx rhodesieiisix (Yorke and Macfie. 1920) ( I I ) . 
(Plate X L I I I . ) 

Size.—Male 12.5 mm. in length with maximum breadth of 650/*. 
Female 13.5-15.8 mm. in length, greatest breadth 830/*. 

Head.—-Mouth collar marked off by a constriction ; it is distinctly 
higher dorsally and ventrally than laterally. 

Head papillae as in the type species. 
Mouth capsule almost circular in transverse section, its longer 

axis runn ing dorso-ventrally. Very long, 511-544/*, with a maximum 
breadth of 144-175/*. The walls of the mouth capsule are &tout, 
of almost uniform thickness, except at the two extremities, where 
they taper sl ightly; they are almost parallel, and the greatest 
diameter, as in the type species, is found near the anterior opening. 

Dorsal clutter as in type species; does not project into the buccal 
capsule. 

Leaf crowns as in C. hreoicauda. 
Oesophagus short and broad. Nerve r ing situated near the 

-anterior extremity. I t s length in the male measures 767/*, in the 
female 833-841/*. 

Cervical papillae^ lie in front of the excretory pore, haif-way 
between the nerve r ing and the posterior end of the oesphagus. 

Posterior extremity, male.—Dorsal lobe of the bursa is short. 
The posterior ray exhibits the following charac te r s :—It is split to 
its base, and from each limb arises one lateral branch, close to the 
point of origin of the externo-dorsal ray (posterior external). The 
extremity of the lateral branch bifurcates into two. finger-like pro­
cesses, the external of which is slightly the longer. The main trunks 
of the posterior ray taper to very fine points. Genital cone is 
globular, and surrounded by a dermal collar, which is well developed 
on the ventral surface. Genital appendages appear to be absent. 
Spicules long, stout, and barbed. 

Posterior extremity, female.—The end of the body is straight and 
gradual ly tapers to a point. The distance from the anus to t ip of 
the tai l varies from 388-480«; and that from the vulva to the t ip 
from 1.7-2.196 mm. 
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Occurrence.—Originally reported from the large intestine of a 
zebra shot in Northern Ithodesia ; it was, however, not found in the 
Transvaal material . 

Cylindropharynx inter media, n.sp. (Plate XLIV. ) 

Size.—The males measure 8.5-10 mm. in length, with a maxi­
mum breadth of 420-48(V. The females measure 10-11 mm. in length, 
with a maximum breadth of 520/*. Cuticle shows transverse annula­
tion except in the cephalic region. 

Head 140-160// in breadth, head and neck narrower than the 
rest of the body, increase in breadth, about midway down the 
oesophagus. 

Mouth collar and head papillae as in C. brevicauda. 
Mouth capsule has a depth of 440-460/* in the male, 500-520/* in 

the female, with a maximum breadth at its anterior extremity of 
85-96/* in the male and 120/* in the female. Wal l s stout, not s t ra ight 
tapering slightly at both extremities. 

Dorsal gutter and leaf crowns as in the type species. Oescqihagus 
short and roughly cylindrical in shape, shows a sl ight decrease in 
width at the level of the nerve r ing, immediately behind its union 
with the buccal capsule. I t is 470-540/* in length in the male and • 
€00-640/* in the female, with a maximum breadth of KSO/* in the 
male and 200/* in the female. 

Excretory pore and cerrical papillae at about t h e same level 
behind the nerve r ing, 560-640/* in the male and 620-660/* in the 
female from the anterior extremity. The left papilla is a l i t t le in 
front of the r igh t . 

Posterior extremity, male.--The bursa has a short dorsal lobe 
(280-300/* in length), whose outline may be rounded or bluntly 
t r iangular . The lateral lobes do not embrace the genital cone. The 
external branch of the dorsal ray is deeply bifurcated into two finger­
like processes, the external of which is the longer. The exteruo-dorsal 
ray shows a groove down its centre, suggesting a fusion of two rays. 
Genital cone of remarkable size, measuring 240-280/* in length, wi th 
an average breadth of 160/*. I t is retractile. Dermal collar well 
developed, more especially ventrally. Genital appendages as in the 
type species, i.e. a pai r of finger-shaped appendages with rounded 
ends occur just behind the genital opening, whilst an irregular num-
bei of delicate processes are scattered over the dorsal surface of the 
cone. Spicules 920«. 

Posterior extremity, female.—At the vulva, situated 1.5-1.6 mm. 
from t ip of tai l , the body has a diameter of 360/*; behind this level 
the body tapers to a pointed tail . Anus 260-320/* from the posterior 
end. 

Occurrence.—Present in the pelvic flexure and dorsal colon, 
where it is the commonest parasite of the three zebrae examined. 

Discussion.—This worm most closely resembles C. brevicauda, 
from which, however, it may be distinguished by its greater size and 
V the posterior extremity of the female. I t is easily distinguished 
from (!. longicaiida and C. rhodesieiisis by the nature of its genital 
cone. 

ti 
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Trichostronyylus axa (Cobbold, 1880) Eai l l ie t and Henry , 1909. 
Synonym Strongylus tenuissimus (Mazzanti). (Plate XLY.) 
Size.—Male 3.8-6 mm. Female 5-8 mm. 
Body, filiform; taper ing towards the extremit ies; mouth naked. 
Male.—Bursa bilobed ; posterior ray bifid, branches bifid at their 

ex t remi ty ; ventral and lateral rays separated from their commence­
ment ; spicules short and twisted; 0.150-0.110/* in length ; guber-
nacutum present. 

Female, with a conical caudal extremity, terminated by a delicate 
point. Vulva in the posterior sixth of the body; eggs elliptical, 
0.100 to 0.112 mm. long by 0.063 mm. broad, segmented in the l i tems. 

Habitat.—Stomach of the horse and donkey. 
Geographical distribution.—Europe. 
Discussion.—This species has only been reported twice, once by 

Cobbold and once by Mazzanti, bu t their descriptions are not very 
good; and the figure after Oobbold is not satisfactory. Nevertheless, 
i t seems t ha t we are t rea t ing with a Trichostrongylus, as Rai l l ie t also 
considers i t . 

This description is taken from Travassos (2). 
Bictyocaulus Arnfieldi (Cobbold, 1884). (Plate XLV.) 

Male 28-36 mm. ; female 43-55 mm. 
Caudal bursa short and faintly lobed ; median rays bifid ; 

posterior rays bilobate and widely united at their base. Spicules 
curved, measuring 200-240/*. Tail of female short, s l ightly curved, 
te rminat ing in a b lunt point. Vulva situated in anterior three-fifths 
of the body. Eggs 80-100/* long by 50-60/* wide. Embryo 0.4-0.5 
mm. long developed in uterus. 

Habitat.—Lungs of horse and donkey—capable of producing 
verminous bronchitis . I n the South African material one specimen 
was found in the caecum of a horse. 
Dictyocavlus oiviparus Bloch, 1782. 

Males 40 mm. , females 60-80 mm. 
Caudal bursa small, not lobed; middle rays simple, posterior 

t r identate ; spicules small acute. Tail of female short and sharp ; 
vulva near middle of body. Eggs 85/* by 35/*. 

Habitat.—Found in the bronchi of cattle and horse. 
Ascaris megalocsphala Cloquet, 1824. 

Synonym Ascaris equorum (Goeze). 
Size.—Males 15-18 cm., females 18-37 cm. 
Head.—The three lips are marked off from the rest of the body 

by a well defined constriction. On their inner surface the lips bear 
a large number of very fine teeth. 

Head papillae.—The dorsal l ip bears two papillae, and each of 
the ventral lips only one papil la . 

Posterior extremity, male, bears two small alae, and on each 
side has 79-105 papi l lae; 7 of these are postanal, whereas the 4th and 
5th as well as the 7th and 8th are fused. An unpaired papil la in 
front of cloacal opening. The rest are arranged at first in one 
line, but later in several. 

Female.—The vulva is in anterior t h i r d ; vagina short ; uter i 
parallel . Eggs almost spherical 0.09-0.1 m m . 

Occurrence.—Gough states tha t Ascaris equorum appears to be 
frequent in South African equines; he reports it from the horse and 
from the zebra. 
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Ascarids were not included in the Onderstepoort material . 
Life-history.—The course of development of A. lumbricoides 

(a form very closely related to A. megalocephala) as given by Kansoin 
and Foster (1 and Z) is briefly as follows : — 

Infective eggs, i.e. eggs in which the contained embryo have 
reached the vermiform stage, hatch out in the small intestine, from 
whence they migrate to the liver, where they remain for a few days. 
They then migrate to the lungs evidently by way of the hepatic veins, 
inferior vena cava, heart, and pulmonary arteries. F rom the lungs 
they pass up the bronchi and trachea and finally reach the small 
intestine again by way of the oesophagus. Some larvae may go 
astray and may occur in the spleen under the peritoneum of the 
abdominal cavity and in other locations which they could scarcely 
reach except in the systemic circulation. 

I t is most probable tha t the life-history of A. megalocephala 
may prove to be the same as tha t of A. lumbricoides. 

Yoshida favours the view that the larvae may penetrate into 
the lungs from the surface after passing through the diaphragm, 
though he obtained no clear evidence to support this theory. 

Ascaris zebrae Sckrijabin, 1916. (Plate XLVI . ) 
Size.—Male reaches 150-180 mm. in length wi th a maximum 

width of 0.85 mm. to 1.36 mm. The female 75-100 mm. in length 
with a maximum breadth of 1.3-1.5 mm. in the middle of the body. 

Cuticle is transversely striated. 
Head.—The cephalic extremity is surrounded by three basal 

and three accessory lips, whose length only reaches one-third of that 
of the basal lips. 

The lips are of nearly regular quadrangular form with traces 
of a slight groove both on the anterior and lateral edges, the peri­
pheral par t of the lip is occupied by a t ransparent fine membrane, 
bordered by a dentated margin . The median par t of the l ip has a 
deep fissure on the interior, the fissure widens anteriorly. The 
fissure divides both lobes of the pulp , which lat ter has no remarkable 
features in this species. The most characteristic feature in our 
species is the presence of dentated formations on the interior surface 
of the lips, in their posterior half. Here there is a formation which 
is concave towards the oral lumen. I t s upper slightly concave edge, 
as well as its lateral edges are covered with small denticles, whose 
points are directed anteriorly. This character distinguishes A. 
zebrae. from other related forms. 

Oesophagus is comparatively short; only 6-7 mm. long. 
Male.—The caudal end is rounded, and has a small knobbed t ip . 

The aperture of the cloaca is situated 0.255 mm. from the posterior 
extremity. At this level the body has a width of 0.476 mm. At 
the level, where the oesophagus passes into the intestine, it has a 
breadth of 0.765 mm. 

Two equal spicula; 4.08 mm. long. These are slightly curved, 
of a simple structure, and without any alate diverticula. The 
posterior end is rounded in the shape of a spoon. 

There are 48 pairs of preanal papillae, of which six pairs are 
arranged laterally and 42 submedially. The lateral papillae are 
concave formations with rounded knobbed t ips ; the submedian 
papil lae on the contrary, are flat bodies, not protruding above the 
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surface of the cuticle, each, is surrounded by an oval ridge, which 
gives it the appearance of an eye. The arrangement of the papillae 
is as figured on Pla te X L V I . 

Female.—The anal aperture is situated at a distance of 0.39 nun. 
from the posterior end ; at this level the body has a diameter of 
0.68 mm. The tai l is rounded and provided with a small conical 
process 34/x long. The genital aperture is situated somewhat posterior 
to the middle of the body length. The eggs are round or oval, 85-90/x 
in length and G8-72/t in width. The egg-shell is finely punctuated. 

Occurrence.—Parasitic in the intestine of the zebra. I t was not 
present in the South African mater ial . 

Oxyuris equi Schrank, 1788. (Plate X L I X . ) 
Synonyms Oxyuris curvula ( l tudolphi, 1803) ; Ow/juris mastigodes 

(Witsch). 
Size.—Males 9-12 mm., females up to 150 mm. in length. 

Body usually whitish, without any cuticular inflations at its anterior 
end. Mouth surrounded by three large l ips. Two lateral papillae, 
which are low and near to the mouth opening, and four submedian 
papillae. These lat ter are thick, their surface showing a rad lall v 
arranged grooving. 

Oesophagus in the female about 3 nun. ; showing a denticular 
apparatus . 

Male.—Posterior extremity obtuse with a caudal bursa of 
peculiar structure. There are two dtfrsal papillae carrying the cuti­
cular expansion ; ventral ly the bursa is also supported by two 
papillae. Dorsally to the cloaca is the spiculum surrounded by a 
cuticular sheath, which is supported laterally by two slender papil lae. 
Behind these two stand two larger spicules carrying a membranous 
structure, which surrounds the spiculum and its sheath. Outside these 
is a pair of large papillae, which likewise possess a serrated addit ional 
piece each bear ing a free cuticular edge. 

Female.—Body thick anteriorly, behind the anus suddenly 
falling away into a thin ta i l , which is of variable length. 

Vulva 7-10 mm. from the anterior extremity. Eggs ell iptical , 
thick-shelled. At one end the shell is pierced, the hole, however, 
being closed up with a plug. 

Occurrence.—In the South African material the larvae wTere of 
frequent occurrence in the colon and only in two cases were there 
any present in the caecum. Mature females were rarely met wi th , 
their usual habi ta t being the rectum. In one case, a donkey which 
had been killed on account of rickets, there were no less t han 110 
males. I n the accompanying 7 females, the ta i l had not yet 
increased in length. This donkey must a t one t ime have suffered 
from a very heavy infection indeed, the fertilized females hav ing 
already migrated into the rectum at the t ime when the worms were 
collected ; for in no other way can the large proportion of males, 
which are usually rare, be explained. O.ryiiris is a frequent parasi te 
in all the South African equines. 

Von Linstow (3) reports an Oxyure (O. tenuicauda) from a zebra 
d iukwa) which in all probabil i ty is a form of O, equi. 

Grenus Crossocephahis. 
At present we have three descriptions of worms belonging to 

this genus : (1) that of Pferocephahts riviparus given by Von Linstow 
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in 1899 ; (2) that of Crossocephalus viviparus given by Gedoelst, 1916 ; 
and (3) tha t of Crossocephalus zebrae given by Yorke and Southwell, 
1920. The three worms described and figured agree in the main, 
but differ in the detailed structure of the head. These differences, 
however, may be merely due to faulty interpretations, so tha t in 
reality, we are in all probability dealing with one worm only. Hence 
I will adopt the description as given by Yorke and Southwell (which 
corresponds to the worms found in my material) and will then note 
the differences between this form and the other two. 

Crossoceplbolus zebrae Yorke and Southwell, 1920. (Plates X L V I I 
and X L V I I I . ) 
Size.—Moderately small species, the female being slightly larger 

thaii the male. The males are 7.6-8.3 mm. in length, with a maxi­
mum breadth of 440/t; the females are 7.4 to 9.4 mm. in length, 
with a maximum breadth of 498/i. The anterior extremity is t run­
cated; the posterior extremity of the male is inrolled ventrally and 
that of the female straight and tapering. 

Head.—The anterior end of the body tapers very slightly to the 
head, which is sharply t runcated; there is no definite neck. 

Lips.—The mouth is surrounded by three lips, one dorsal and 
two subventral. Each lip on its oral aspect being sub-divided into 
three portions, and having a finely serrated edge. 

Head papillae.--These are numerous, 15 in number, and have 
a complicated arrangement : (a) the two lateral papillae are very 
prominent; (6) the four sulmiedian just project beyond the surface 
of the l i p ; (c) an additional papilla situated in the middle of each 
l ip ; (d) three pairs of papillae, so arranged that one papilla lies on 
each side of the junctions of the three lips. There is no chitinized 
mouth capsule, but there are three pairs of pectinated laminae, 
situated in the anterior end of the oesophagus. Each of these 
laminae bears from eight to eleven pointed teeth, which are directed 
backwards when the mouth is closed. The mouth is capable of being 
everted, in which condition the lips are folded back over the anterior 
end of the worm, the papillae being directed backwards, the anterior 
portion of the oesophagus then forms the anterior end of the worm, 
the six pectinated laminae being erected and their teeth directed 
forwards. Eversion is probably brought about by the action of 
certain prominent longitudinal muscles. 

The duct of the dorsal oesophageal gland opens into the mouth. 
Oesophagus.—The length of the oesophagus in female worms, 

in which the mouth is closed, measures from 1.016 mm. to 1.085 mm. ; 
when the mouth is open there is an apparent shortening of the oeso­
phagus to the extent of about 100«, showing the extent to which 
eversion of the anterior end of the oesophagus may proceed. In the 
males the oesophagus varied in length from 1.002 mm. to 1.013 mm. 
A series of yellow club-shaped bodies possibly of a glandular nature 
occur in the wall of the oesophagus; these commence about 220/» 
from the anterior extremity of the worm, and extend backwards for 
a distance of about 70/*. The bulb of the oesophagus contains a 
valvular arrangement consisting of three ridges projecting into the 
lumen. 

Excretory pore.—This is situated about twice the length of the 
oesophagus from the anterior extremity; 2.041/* in the female, 2.110/« 
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in the male, from the anterior extremity. The pore presents the 
appearance of a transverse slit, and is surrounded by a palisade-like 
structure consisting of .cuticular ridges. 

Cervical papillae are nipple-like projections lying very close to 
the anterior extremity of the worm. 

Posterior extremity, male.—Markedly inrolled ventral ly. The 
tail tapers to a point and is furnished with three preanal and five 
postanal papi l lae ; of the lat ter four lie towards the left and one 
on the r ight side of the body. There are no membranous expansions. 
Spicules are unequal in size. The larger about twice the length 
of the smaller (varying from 295-353/i in length ; t he smaller from 
145-176/t). The larger spicule shows fine s tnat ions , t he testes and 
ejaculatory duct are limited to the posterior th i rd of the worm. 

Posterior extremity, female.— Straight , the tail tapering to a 
point. Distance between anus and vulva varies from 170-255/t and 
the distance of the anus from the t ip of the tail from 488-617/*. 
There is a single tubular ovary, the anterior extremity of which lies 
about 300/t behind the excretory pore (in females with large well-
developed embryos, it may be pushed forwards and may come to lie 
at the level of the excretory pore). The oviduct runs forward for a 
short distance and then dilates into a receptaculum seminis. The 
uterus is a thin walled sac and reaches nearly as far posteriorly as 
the vulva; in gravid worms it contains one or more fully formed 
larvae, which at tain to a length equal to about half tha t of the parent 
worm. The larvae exhibit clearly the six pectinated laminae. I n 
the posterior part of the uterus developing larvae can be seen. The 
vagina commences as a thick muscular tube and exhibits a beaded 
appearance due to numerous di lat ions; it runs first posteriorly, then 
anteriorly for a short course, and then directly posterior to the vulva. 

Crossocephalus viviparus (Von Linstow, 1899) Gredoelst, 1916 (2). 
(Plate X L V I I . ) 
This form differs from C. zebrae mainly in the structure of the 

head. 
According to Gedoelst " t h e cephalic extremity is sharply t run­

cated, and bordered by a peri-buccal collar (bourrelet), the free 
margin of which is raised at the level of the six papillae : two laterals, 
prominent, conical, in the form of lateral horns, and four submedian 
in the form of depressed cones (en cone surbaisse). The region 
bounded by the peri-buccal collar is occupied by three low lips, or 
rather valves, equal in size and t r iangular in shape ; the i r converging 
apices are divided into three lobes, a large, rounded median, and two 
pointed la te ra ls ; besides this , each lip bears two projecting hooks, 
diverging s l igh t ly . " Tha t is, according to Gedoelst, there are in 
all only twelve papillae. The three not mentioned being apparently 
the three additional papillae of C. zebrae situated in the middle of 
each l ip . " These lips surround a t r iangular mouth which leads 
into the t r iangular cavity, or ' a tr ium preoesophagien,' containing 
six pectinated laminae arranged in p a i r s . " 

Except for sl ight differences in the measurements, the rest of 
the description corresponds with tha t given by Torke and Southwell 
for the females of C. zebrae. 

Pterocephalus (Crossocephalus) viviparus (Von Linstow, 1899). 
Apar t from some structural misinterpretations, this form further 

differs from C. zebrae in the following de ta i l s : — 
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" The posterior extremity is limited by three rounded lips, one 
dorsal and two r en t r a i s ; on the former are situated two circular 
holes (oeffnung) and one on each of the lat ter . Exteriorly are six 
' kegelförmige Spitzen,' and exteriorly to these are six hooks and 
farther out six leaves of peculiar structure, which are only attached 
to the body by their bases, are deeply serrated and on the edges 
facing one' another are four bent leaves. The mouth opening can 
be retracted, in which case the six ' kegelförmige Spitzen ' and the 
six hooks are also drawn into the cavity and the six leaves are raised, 
so that their posterior portions now point forwards." For the sexu­
ally immature worms he gives the following description of the 
cephalic ext remity: — 

•• Mouth opening surrounded by six ' Spitzen, ' behind which 
stand six hooks which curve forwards and inwards ." The pectinated 
leaves, which are present even in very small embryos, he does not 
mention. 

Posterior extremity, male.—" On each side of the tail are two 
preanal and four postanal papillae and besides these a dorsal papilla 
situated farther back." I t would seem that Von Linstow first made 
his drawings and later described his worms from the drawing. This 
is the only plausible explanation which can be given of his doubling 
the number of papillae and of placing them subventrally instead of 
ventrally. His figure representing "he lateral view of the male tail 
corresponds to that of C. zehrae, except that he only figures two 
instead of the three preanal papillae. Perhaps the third or middle 
papilla was not developed in the specimen from which he made his 
drawing, or perhaps owing to its smaller size it was overlooked. Von 
Linstow iji writing his description apparently, then, assumed that 
his figure represented the papillae on one side of the tai l only and 
that those of the other side were similarly arranged. This explana­
tion might also account for his inversion of the parts of the cephalic 
iegion. The longer spicule he also mentions as being transversely 
striated. 

Posterior extremity, female.—May be retracted telescope-wise in 
a certain region. (This phenomenon was also to be seen in some of 
the South African worms.) The " vagina " is slightly behind the 
middle of the body, dividing it in the proportion of 4 : 3 . The 
embryos he gives as about half as long as the females. 

As Gedoelst correctly points out, the vulva can obviously not 
be near the middle of the body, if the young embryo, measuring 
half the length of the female, is to escape to the exterior through 
it. W e are thus forced to assume that the position, which Von Lin­
stow attributes to it, is incorrect. 

Occurrence.—Cro.tsocepluilu.t shows a decided preference for the 
" ventral colon." where it may be present in great numbers. I n the 
caecum it may also be fairly numerous, but only a few are to be 
found in the dorsal colon, which is usually heavily infested with 
Cylindropltarynx. 

The worms in the South African material were present in two 
different sizes, the extremes of which, however, overlapped. The 
smaller worms usually had their pectinated laminae drawn into the 
mouth cavity, and showed signs of contraction; e.g. telescoping of 
the female posterior extremity. I n most cases the exact structure 
of the head end was difficult to see. the three additional papillae 
situated in the centre of each lip being liable to be easily overlooked. 
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From the above table it will be seen that there is much over­
lapping in the measurements of different par ts of the worms; of 
.special note is the fact that the spicules of the different forms are 
on the average all of the same size and structure, indicating tha t 
the respective worms all belong to the same species. 

P iobst may ria vivipara (Probstmayr, 1865), Ransom, 1907. (Plate 
X L I X ) . 

Size.—Transparent, small and slender. Male 2.7 mm., female 
2-2.2 mm. ; truncated anteriorly bears a long slender tai l . 

Head.—Mouth surrounded by a very t ransparent collar consist­
ing apparently of six bulbous lips. 

Diameter of mouth collar 18-22/*. 
Pharynx elongated cylindrical, 40-50/* long. 
Oesophagus consisting of two portions, a long, slender anterior -

portion 240-320(U and a short pyriform portion 80-115/1 with a cylin­
drical stem and with a denticular apparatus in the bulb . 

Nerve ring surrounds anterior portion of oesophagus near i t s . 
middle. 

Excretory pore.—Ventral of the oesophageal bulb, a small vesicle 
opens to the exterior through the excretory pore. 

Male genitalia consist of a single tube which anteriorly reaches 
as far as the oesophagus. Two spicules, similar, slightly curved 
and pointed, sub-equal; 67/* and 58/* in length. On the ventral 
surface 4 pairs of preanal and one pair postanal papil lae. 

Female genitalia.—Vulva about half-way between the two 
extremities of the body. Vagina short, u ter i divergent, size depend­
ing upon stage of development of the embryos contained therein. 
Eggs elongated with th in shell ; size of eggs in uterus 58 by 40/* to 
100 by 75/* according to stage of development. Only two to four 
eggs present in the uterus at a t ime. The eggs ha tch in the uterus 
and the embryos develop to a length of 1.8 mm. or more before they 
are born. At b i r th they resemble the parent , except tha t the sexual 
organs are not yet developed. The embryos apparently may develop 
directly into adults without leaving their host. Life-history outside 
host unknown. 

Occurrence in the large intestine of the horse, donkey, and zebra. 
In the South African material it was present in the ventral colon 
of two horses and one zebra. I n one case I found several Cylicostomes 
in the act of swallowing P. vivipara very much in the same manner 
as tha t described by Loos« for a small t ransparent Oxyuris—thus it 
would seem that this small t ransparent O.ryuris recorded by Looss 
actually is P. vivipara. 

Geographical Distribution.—P. vivipara is now known from 
Germany (Probstmayr, Jerke), I t a l y (Perroncito, Fiorent in i ) , France 
(Railliet), Holland (IhIe), Egypt (LOOKS), South Africa, and in the 
Uni ted States (Ransom). 

Setaria equina Abildgaard, 1789. CPlate L.) 

Synonyms G ordiva equine» Abildgaard, 1789. Filaria equi 
Gmelin, 1789; Hamularia (Treutier, 1795) of Stiles, 1907; 
Filaria papillosa Rudolphi . 
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Body is whitish, filiform, pointed posterioriy, blunted anteriorly. 
Male 6-8 cm. ; females 9-12 em. 

Cuticle presents a delicate transverse striation. 
Head is broad. The mouth is small, round, surrounded by a 

chitinous r ing , the border of which carries at the sides two semi­
lunar lips, and there is on the dorsal as well as on the ventral surface 
a papilliform process; four submedian papil lae. I n the specimens 
before me the cylindrical oesophagus measures 0.8-0.9 mm. by 121-
150/1. The darkly pigmented chyle intestine is somewhat broader. 
ïferve r ing about 100/* from anterior end. 

Posterior extremity, male, ends in a corkscrew spiral. Ventral 
surface chagrined and flattened into 2 cuticular appendages. 
Usually 8 pairs of papil lae, which are not symmetrically arranged— 
4 postanal, of which 1 and 3 are somewhat smaller ; a fifth postanal 
may be present ; the four preanals are of equal size. Two short, thick, 
unequal , spicules jointed to slender guiding piece with well-developed 
muscles. The longer spicule, 320/*, has wings which reach to its 
free extremity. Shorter spicule 180/*. 

Posterior extremity, fern-ale.—Vulva situated just (0.5 mm.) pos­
teriorly to head. Tail ends in a slight swelling, chagrined; on the 
ta i l corresponding with each submedian line is a well-defined conical 
papil la . Eggs may accumulate in the vagina (vestibule). Vivipa­
rous. 

Embryos measure 280/* in length by 7/* in breadth. 
Habitat.—Is a frequent parasite of horses, asses, and mules and 

has also been reported in catt le. I t inhabi ts the peritoneal cavity 
and from there occasionally invades the females genital ia or even the 
l iver; it is found more rarely in the pleural cavity, the cranium, or 
in the intest ine. Embryos live in the blood vessels. 

The four worms present in my collection were from the stomach 
of a zebra. 

Habronema muscae Carter, 1861. (Plate LI . ) 
Synonyms Filaria muscae Carter, 186.1. (Ransom 3 and 4) ; 

Filaria stomoxeos Von Linstow, 1875. 
Dermofilaria irritans Rivolta, 1884. 

Size and shape filiform. Male varies in length from 8-14 mm., 
with a maximum width, near its anterior extremity, of 250-300/*. 
The female measures 13-22 mm. with a width of 250-400/* in the 
region of the vulva. 

Cuticle shows a marked transverse striations. A narrow lateral 
membrane begins posterior of the left cervical papil la and extends 
backward along the left side of the body. I n the male i t reaches 
to about the middle of the body. I n the female i t ends wi thin a 
short distance of the vulva. 

Head rounded in outline. 
Head papillae.—Submedian papillae situated somewhat posterior 

to the two lateral . 
Mouth bordered by 2 lateral trilobed lips, or if differently inter­

preted by 2 lateral and four submedian l ips. From a lateral view 
the median lobe of each lateral l ip presents a nearly quadrangular 
outline, with the lateral papilla near its anterior border. 



92 

1'haryn.v relatively small and slender, somewhat complicated in 
structure. I t has an average depth of 48« in the male, aad of 
52-51)/* in the female; with a maximum diameter of 16-22/*. 

Oesophagus is distinctly divided into two parts, a narrow, short 
anterior portion and n broader, longer posterior portion, the nerve 
r ing surrounds the slender anterior portion, about 230/* in the male, 
:'.00/x in the female, from the anterior of the body. 

Cervical papillae short, slender, and bristle-like at the level of 
the nerve r ing. 

Posterior extremity, male, curves ventrally, usually describing 
a single turn of a spiral. Narrow, almost symmetrical, bursal wings 
are present, measuring about 500/* in length and extending io the 
tip of the tai l . Papil lae are stalked; there are four pairs of preanal 
papillae, two pairs of which are adanal ra ther than preanal . 
Postanal papillae asymmetrical in arrangement. On the r ight side 
of the bursa there is only one postanal papilla, which is situated 
about half-way between the anus and the t ip of the tai l . Oa the 
left side there are two papillae, «ne immediately in front of the level 
of the postanal papilla of the r ight side and the other immediately 
behind this level. The ventral surface of the tip of. the tail of the 
male is supplied with a cluster of very small papillae, six of which 
are somewhat more prominent than the others. The entire ventral 
face of the bursa is marked with delicate longitudinal ridges and 
small vesicular excrescences having a linear arrangement. 

Spicules, two unequal ; the left is long, slender, about 2.5 mm. 
in length ; about 10/* in diameter near its proximal end, tapering to 
a sharp point, and measuring about 5/* in diameter at its middle. 
The r ight spicule is shorter and thicker, about 500/* long, tapering 
from a thickness of about 20/* near its proximal end to a point poste­
riorly; measuring about 10/* at its middle. Near the anal opening 
the spicules are surrounded by a small irregularly shaped guber-
naculum. 

Female genitalia.—The vulva is situated 7 mm., i.e. about a-
third of the length of the body, from the anterior end. The vulva 
is small and displaced dorsalward out of the usual mid-ventral 
position. I t may be dorsal in position, or may even be displaced 
still further and be located on the left side of the body. The distal 
portion of the vagina measures less than 15/* in diameter, and is 
without a muscular sheath. Prom the vulva it passes transversely 
around the body, beneath the cuticle in the superficial portion of 
the body wall, then enters the body cavity, becoming clothed with a 
muscular layer [ = vestibule of Seurat (5)] and passes posteriorly, 
joining the two uteri about 1.5 mm. posterior to the vulva. 

Tail rather plump, with rounded t ip and more or less curved 
dorsalward, the postanal portion measuring 300-350,«. 

Occurrence.—H. vivscae is essentially parasitic in the stomach, 
but was occasionally found in small numbers in the caecum and 
ventral colon of the horse and zebra. I t seems to be the commonest 
representative of its genus present in South Africa. 

Life-history.—The young embryos escaping from the uteri of 
the female worms are excreted with the faeces of the horse. In the 
manure they enter the larvae of the house-fly. Here they undergo 
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a process of growth and development, reaching their final larval 
stages a t about the t ime the flies emerge from the pupal stage. 
Fur ther development of the worm waits upon the swallowing of the 
infested fly by a horse, in which event the life-cycle becomes com­
pleted by the growth of the worms to matur i ty . I n the flies the 
parasites are commonly found in the head, frequently in the pro­
boscis, and they may also occur in the thorax or abdomen. At this 
stage of their development they are characterized by their spiny 
knobbed tai l . In their discussion on the " p l a i e s d ' é t é " of eqaines, 
Rail l iet and Henry (4) come to the conclusion tha t the nematode 
causing these wounds is a Spiropteral larva belonging to the genus 
Habronema, the mode of infection probably being the following : 
The Habronema embryos are excreted with the faeces. From the 
soiled bedding they penetrate the skin in the manner of Ankylo-
stomes, causing an irri tation with the formation of nodules, which 
through the influence of n ibb ing and friction develop into wounds. 
Here the larvae continue their development analogous to that which 
normally takes place in the fly. Eail l iet and Henry likewise point 
out the possibility of a relationship existing between the " plaies 
d'été " and certain nodules of the lungs. The presence of the larvae 
in the lung tissue is in no way in opposition to the hypothesis put 
forward concerning their mode of penetration ; it being known that , 
Ankylosb&me larvae introduced into their host through the skin pass 
into the lungs. 

According to Roubaud and Descazeaux the larvae of H. mega-
stoma are exclusively parasitic on the malphigian tubes of their 
intermediate host, the house-fly. Whereas the larvae of H. muscae 
and / / . microstoma are parasitic in the cells of the adipose tissue 
(H. muscae in the house-fly, / / . microstoma in Stomo.tys). 

Two factors are essential before the escape of the larvae can 
take place, viz., warmth and humidi ty . The infection of the definite 
host is realized when the proboscis of the fly comes in contact with 
the horse's lips or when a fly settles on an open wound. 

Habronema megastoma (Itudolphi, 1819). (Plate L I I . ) 

Synonyms Spiroptera megastoma Rudolphi , 1819; Filaria mena-
stoma Schneider, 1866. 

Size and shape; small filiform, tapering towards its extremities. 
Male, 7-10 mm. in length ; female 10-13 mm. in length. 

Cuticle.—Lateral, membranes present. 
Head.—Shows a definite cephalic enlargement. 
Head papillae as in the other species of this genus. 

Mov,th differs somewhat from the type species. I t shows only 
four lips, of which the two laterals are the smaller. These are 
separated off from the rest of the skin by a deep constriction, giving 
the appearance of a definite mouth collar. The pulp of these lips 
shows a peculiar and characteristic striatum or grooving. 

Pharynx relatively simple in structure. I ts wall thick, withoul 
the complications present at its anterior margins as in H. muscae. 
Parallel at its base, opening out funnel-wise anteriorly, characterized 
by its extraordinari ly well-developed muscles. 
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Oesophagus shows the two divisions : the short anterior portion 
and the broader, longer posterior portion. 

Cervical papillae at level of nerve r ing . 
Posterior extremity, viale, curves ventrally describing a single 

turn of a spiral. Lateral wings present, showing longitudinal 
ridges, ventral surface also shows the same scalloped markings. Four 
pairs of preanal papillae, arranged more or less symmetrically; one 
pair of postanal papillae situated about half-way between the anus 
and the posterior extremity. 

Spicules, two unequal. 
Posterior extremity, female, ends in a tai l with rounded t ip . 

Vulva in anterior third of the body 4 mm. from the cephalic end. 
Vagina long and curved. Eggs elongated, 330-350« long by 8M wide. 
In the uterus the embroyos may at tain a length of 600-70OM. 

Occurrence.—Usually only found in ulcers in the stomach, but 
may get washed down into the intestine. I n the South African 
material only one mule was found, and this was in a zebra. 

Habroiie/ma microstoma (Schneider, 1866). (Plate L I I I . ) 

Synonyms Spiroptera microstoma Schneider, 1866 ; Filaria mi­
crostoma Schneider, 1866 (Ransom 4). 

Size and shape.—Body tapers to both ends, filiform; male 
averages 21 mm. in length (9-16 mm. Ransom; 11-22 mm. Schneider) 
with a maximum breadth of 360-400/i (250-300/«. Ransom). Female 
averages 31-35 mm. (15-25 mm. Ransom; 22 mm. Schneider). 

Cuticle shows marked transverse striations. As in the type 
species the cutieular membrane on the left side of the body is also 
present. 

Head not marked oft' from the rest of the body. Broad, square, 
and truncate in appearance. 

Head papillae as in the type species. 
Mouth as in the type species. 
Pharynx comparatively well developed with thick walls ; is 

essentially the same in structure as that of H. muscae; in addition, 
two tr identate processes project into the mouth cavity, one from the 
dorsal wall of the anterior part of the pharynx and the other from 
its ventral wall. I t has an average depth of 75/*. Furnished with a 
sheath of strong muscles. 

Oesophagus shows the same divisions as the type species. 
Cervical papillae and nerve ring situated rather farther back, 

280-300/* from anterior extremity. 
Posterior extremity, male.—The tail usuallv curves ventrally. 

not quite describing a single turn of a spiral. Narrow bursal wings 
present. These, as also the entire ventral face of the spiral, are 
marked by numerous scalloped scale-like longitudinal ridges. Pa­
pillae are stalked. There are four pairs of preanal papillae, those 
on the left side being somewhat farther anterior than those on the 
r ight . There are four postanal papil lae. The two on the left side, 
slightly apar t , are situated behind the anus . The two on the r igh t 
side, close together, are situated farther back, not far removed from 
the t ip of the tai l . The t ip of the ta i l shows the same cluster of 
papillae as in H. muscae. 
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Spicules unequal, the left about twice as long as the r i gh t ; 
both slightly curved, their respective measurements being 760-800/* 
and 350-380/*. Left spicule is provided with a well developed muscle; 
a small irregularly shaped gubernaculum is present. 

Female genitalia.—Vulva posterior to the anterior th i rd of the 
body is not markedly displaced out of the mid-ventral position. 
At this level the body has a diameter of 560/* (350-500/* Ransom). 
The vagina passes inward and backward, then curves forward for a 
very short distance, and backward again, entering the body cavity 
and cont inuing then in a s t ra ight course posteriorly to join the ter­
minal portion of the two uteri . The vagina, in the region of the 
short S-shaped curve (i.e. vestibule of Seurat), is surrounded by a 
mass of muscular tissue, which is very conspicuous jus t behind the 
vulva. Length of vagina measured in a straight line from the vulva 
to the point, where it joins the uteri , is 1.4 mm. (1 mm. Ransom). 
Tail as in H. muscae, ra ther p lump and slightly curved dorsalward. 
Anus 440-520/1 from t ip of ta i l . Small cuticular tubercles may be 
present at t i p of tai l . Eggs, 45-49/* by 16/x, hatch in the u te rus ; the 
young embryo measuring about 90-98/* in length. 

Occurrence.—Parasitic in the stomach of domesticated equines. In 
the South African material it was also present in two out of thé 
three zebrae examined. 

Habronema zebrae, n .sp. (Plate LIV. ) 

Size and shape.—Intermediate in size between the South African 
forms of H. microstoma and H. muscae. The males being 10-13 mm. 
in length, with a maximum breadth of 220-240/*. The females 
measure 17-18 mm. in length, with a maximum breadth of 340/* the 
worms are filiform, tapering at both ends, reaching their maximum 
breadth just behind the oesophagus and retaining i t throughout 
practically their whole length. 

Cuticle very much as in H. 'microstoma. 
Head.—The general plan of the head, mouth parts , pharynx, 

and oesophagus is the same as for H. microstoma. I t differs from 
the latter, however, in its exceptionally deep pharynx, which recalls 
tha t of the genus Cylindropharyn.r. This measures 140-160/* in depth 
and has a diameter of 22-24/*. Walls are not thick and diverge 
slightly anteriorly. 

Cervical papillae are situated in front of the nerve r ing, 280/t 
from anterior extremity, and the excretory pore opens immediately 
behind this level. 

Entire oesophagus long, up to 3.3 mm. in length in females. 
Posterior extremity, male, is usually coiled spirally. Bursal 

wings present showing the usual longitudinal scale-like ridges or 
cuticular bosses. The genital papillae are stalked. There are _four 
pairs of preanal papillae, the left series slightly in front of the r ight ; 
and one large unpaired median papil la si tuated on the upper l ip 
of the cloaca. The four postanal papillae are_ asymmetrically 
arranged. On the r ight side the two papillae are situated at a level 
about half-way between the anus and the posterior extremity. On 
the left the one papil lae is situated at a level immediately behind the 
anus, whilst the other is not far removed from the t ip of the ta i l . 
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Karely a third papilla may be present on tue r ight side, in which 
(•use it is situated opposite the left posterior papilla. Tip of tai l is 
provided with several smaller papillae. 

S/n'cules.—Two unequal, the left very long and slender 1.7-1.9 
mm. in length; the right short and thick, 40()-560/* in length. A small 
irregularly shaped guberiuiculum is present. 

Posterior e.rtremiti/, female.—Vulva slightly in front of anterior 
third of body. The ovijector resembles that of H. muscae. The 
vulva may be displaced out of its mid-ventral position, not as much 
as in the type species, however, h'rom the vulva it passes for a short 
distance around lhe body beneath the cuticle, and then enters the 
body cavity, where it is surrounded by a muscular layer—(this cor­
responds to the vestibule of Seurat 480-500//). As in H. muscae, a 
gland is placed at the base of the vestibule, between the muscular 
tunic and the cuticle. The sphincter is S-shaped ( " l a t r o m p e " of 
Seurat measuring 720-70OjU), branches into the two uter i , which run 
backwards and run parallel for a longer distance than in H. muscae. 
The ovaries wind round the uteri . Seminal vesicle present. Tail 
bluntly pointed and usually curves dorsally and with a caudal gland 
and its opening at its extremity. 

Discussion.—In general H. zebrae most closely resembles Z/. 
muscae as regards the female genital organs and male spicules, and 
resembles H. microstoma by the presence of the dorsal and ventral 
processes in the pharynx. I t differs from both in its size, deeper 
pharynx, and in the arrangement of the postanal papillae. 

Occurrence.—Present in fairly large numbers in the stomach 
of the zebra. 
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* Physocephalus semlatus (Molili, 1860) Diesmg, 1861. (Plate LV.) 
Synonyms Spiroptera sexalata Molin, I860; Spiroptera strongy-

Lina suis labiate Molin, 1860. 
Head about 60/* in diameter at the anterior end, furnished with 

two trilobed lips, each lobe being ornamented with a thick, rounded 
chitinous papilla. The cuticle of the head, extending from the mouth 
to a point 232/* from the anterior end, is more or less inflated. 
Pharynx cylindrical, 263 to 315/* by 53/* wide, furnished with a 
spiral band, which usually breaks up into separate rings in the middle 
of its course and resumes the spiral towards the posterior end. The 
number of turns to the spiral varies between 21 and 25/*. There is 
a cervical papilla on the left side, 281/* from the anterior end. The 
excretory pore opens on the right side, 526/* from the anterior end. 
The lateral cuticular wings, three on each side, commencing at the base 
of the cephalic cuticular inflation, extend posteriorly for a distance 
about one-third of the body length. The middle wing of each three 
is 60/* (110-120/i Seurat) wide at its middle, the point of greatest 
width. The other wings are about half as wide. 

Male.—6-9 mm. long, measured in a straight line. Body nearly 
uniform in diameter, averaging 263/* and attaining its greatest width 
of 315/* at the point of the greatest width of the 
lateral wings. The narrow bursal membranes, about 'alf the 
width of the body, extend from a point about 1.4 or 1.5 mm. from 
the caudal extremity to and including the bluntly pointed tip. 
Caudal extremity twisted into a fairly regular spiral, having usually 
three turns. Long spicule, grooved on the ventral side, 2.1 to 2.25 
mm. in length, or five to six times the length of the short spicule, 
very slender, gradually tapering to a fine needle point. Short 
spicule 300-350/* long, relatively broad at its base, suddenly tapering 
to a fine point. The ventral surface of the short spicule is provided 
with a narrow wing, extending nearly to the tip. Bursa furnished 
with eight pairs of papillae. Of these the four pairs of preanal 
papillae are long and stalked; the postanal papillae, close to the 
tip of the tail, are very small with short stalks. 

Female.—13-19 mm. long, average about 16-17 mm. Maximum 
width 333-450/* in the region directly anterior to the anus. The 
body rapidly increases in diameter from the anterior end to the 
region of greatest width of the lateral cuticular wings. At this point 
the diameter is nearly as great as in the region of the anus. I t then 
rapidly diminishes to half as much at the end of the first third of the 
body, then slowly increasing, it reaches a maximum near the anus 
and abruptly diminishes, the body ending in a blunt point, furnished 
with a mucronate tip. Anus 120/* from the caudal end, 50/* in 
diameter. Vulva posterior of the middle, 35ji* in diameter, dividing 
the body in the ratio of 9 to 8. The vagina extends posteriorly. 
Uterus bilobed, the ovaries lying at opposite extremities. Eggs 34 
by 15/*, slightly flattened at the poles. Embryo well developed 
before oviposition. 

Development indirect, the egg normallv only hatching in the 
digestive tube of an insect, from whence the larva makes its way 
into the body cavity of its intermediate host, becoming encysted at 

* Description taken from Poster (1). 
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the end of its second phase. Fur ther development takes place after 
the intermediate host has been swallowed by the definite host. 

Occurrence.—In the stomach and small intestine of the white-
lipped peccary, wild boar, and domestic hog. Eeported by Seurat 
(1 and 4) as occurring buried in the mucosa of the stomach of the 
donkey and dromedary in Algeria, 1911. 
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TABLE NO. I. 

TABLE OW OOOUBaBNOB ! HOESB. 

Number o£ bottle.. 

Strongylus 

Wriodontophorus 

tenuicoïlis...... 

etyalocepMlus 

Oesophagodontus 

Cylicostomum 
tetracanihum— 

awteulatum.... 

longibursatwn.. 
poûulattm 
asymetHeimt 
bicaronalum.... 

lUtrajectiiium... 

brevimpsulutmn. 

Poterioslomum 
imparidentatum. 

Cmterostoimmi 
mucronatim.... 

Oxyuris 

Probêtmayria 

Selaria 

Mctyocaulus 

Sabronema 

1 

+ 
+ 

+ 
4-

+ 

+ 

+ 
+ 

+ 

+ 

+ 

3 

+ 

-r 

+ 

+ 

4-
+ 

+ 

+ 

"t* 

4-

5 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
4-
H-

+ 
4-

+ 

+ 
+ 

H-

7 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 

4-
+ 
+ 
+ 

4-

0 

+ 

-r 

+ 

+ 
4-

+ 

+ 

JL. 

+ 

10 

+ 

+ 

+ 

+ 
H-
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

4 -

+ 

4-

-f 

11 

+ 

+ 
+ 

+ 

+ 
4-

4-
H-

4-
4-

4-

H-

H-

12 

+ 
4-
4-

+ 
4-

J -

+ 
+ 

+ 

+ 
J-
J_ 

+ 

+ 

"t" 

15 

+ 
+ 
+ 

4-
+ 
4-

H-

-t. 

4-
+ 
4-
j „ 

_i_ 

4-
4-

+ 
H-

18 

+ 
4-
+ 

+ 

+ 

+ 

+ 
+ 
4-

+ 

_!. 

19 

+ 

+ 
+ 

4-

+ 

4-

H-
H-
+ 

j _ 

20 

+ 

+ 

4-

4-

+ 

+ 
4-
4-

+ 

+ 
H-

I 

+ 

-L, 

-f 

+ 

4-

21 

+ 

+ 

+ 
+ 

+ 
4-

H-

+ 
+ 
+ 

80 

4-

4-

Î 
4-

4-

H-

4-

31 

+ 

+ 

4-

H-

Ï 

4-

î 
4-

Jt 
4-

86 

4-
H-

+ 

H-

H-

+ 
4-

H-
+ 

H-
+ 
+ 
4* 

4-

+ 

* catinatum = var. pseiulocatìnatum. 
f nassatum = var. parvum -f ~ 
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TABLE NO. I—continued. 

TABLB (M? OCOUBEENOE : HORSE—continued. 

Number of bottle.. 

Strongylus 

vulgaris... 

Ttiodontophorus 

Gyaloce$haltis 

Oesopftagodontus 

Cylicostomum 
tetracantiimi... 
labratum 

coronatimi 

"fnassatuììi 
auficuliiimn 
ffllieatum 

longibursatum.. 

asynietricum.... 

bicoronatum..., 
euproetus . . . 

tUtrajeetinum... 

iïrevimxisulatum. 

PoteHostomum 
ïmparidentatiim. 

Gmterostomum 
tmicrwiatuTti.... 

Oxyuris_ 

Probstmayria 

Setarùt 

JDîotyocaulus 
amfieïdi 

Rabronema 

40~ 

+ 

î 

+ 

+ 
+ 

X 
+ 

X 
-f 

+ 

41 

+ 

+ 
H -

+ 

+ 

+ 
+ 

- L 

+ 

42 

+ 

+ 

43 

+ 
-U 

-L, 

4-

Î 

i 
i 
+ 

i 
+ 

-f 

+ 

i 

i 
J 
l 

44 45 

I •'•-

+ 

+ 

i 

i 

+ 
-;-

î 

i 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

î 
+ 

j 

+ + 

47 

+ 

+ 

+ 

+ 

53 66 

î i 

t 

î 
Ì 

î 

î 
+ 
+ 

+ 

+ 

+ 

+ 

4-

+ 

+ 

+ 

57 

+ 
+ 

+ 

+ 

59 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

60 

+ 
+ 
+ 

+ 

+ 

+ 

+ 

62 

+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

0.1.142 

+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

Total. 

7 
8 

10 

4 
20 
12 
11 

18 

1 

0 
18 
11 
26 

1 
27 
13 
14 

6 
6 

13 
26 

0 
25 
16 
22 
8 
8 16 
6 
2 
3 

1 

3 
5 

8 

15 

2 

1 

1 

±" 

* cannatimi = var. pseudocaUnatwn, 
t nassaturn = var. -parvum 4 
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TABLE 

XABtB OB OOCTJÄBEKCE 

B a t e . 
Bot t le nvmîber. . 

Stimgylus 
eäentatm 

THoÛontophoru$. 
brevicauäa..,. 

Gyalöcephakts... 

Oesophagodontus 

Cylieostomum 
tetracantkum.. 
labratum 
labiatum 
coronatimi..... 

radiatu-m 

aurimtatwn... 

longibursatum. 

asymetricum... 

bieoronatwn.., 

ultrafectinum.. 

brevicapsulatum 

Toteriostotnwm 
imparidentatum 

Ctäterostomum 
mucronatum... 

OxyuHs 

Probstmayrid 

SetarUi 

Diciyocaulus 
amfielcli...... 

JSabronemi 

O.L.422 
D 

4 

' 

Ï 
1 
4 

1 

1 

! 

I 

Jlaivli 

18 
3 
B 

2 

101 

1 

6 

16 

1 

I 

21 
5 
H 

49 

1 

8 

2 

115 

7 

1 

15 

10 

2 

22 
7 
H 

0 

4 

4 

10S 

2 

1 

1 

+ 

I 

23 
0 
H 

1 

114 

23 

48 

26 

1 

24 
10 
H 

i 

3 

1 

« 

239 

1 
3 

1 

6 

87 

1 
2 

l 

27 
11 
H 

10 

3 

QO 

5 + 

1 

6 + 

1 

27 
12 
H 

S 

21 

18 

1 

1 
4 

April 

6 
15 
H 

1 

ß 
14 
M 

! 

2 

2 

1 

2 

3 

4 
8 

1 

1 

8 
16 
M 

72 

2 

7 

8 
19 
H 

27 

Ï 

May 

1 
34 

24 

3 
56 
H 

11 
20 

+ 

+ 

4 
18 
H 

12 
20 
H 

2-

10 

5 

24 

24 
1 

• 

17 
21 
H 

1 

2 

00 

23 
30 
H 

1 

51 

I 

27 [41 

57 

30 
3 

I 

15 

3 
33 

3 

24 
31 
M 

4 

79 

33 
13 
14 

1 
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NO. III. 

IS THE CAKCCM. 

June 

8 
SR 
M 

2 
1 

93 

R 
59 
H 

43 
46 

11 

2 

2 

1 

29 
RB 
H 

7 

1 

16 

a 
2 

82 

1 
IS 

5 

2 

1 
»7 
U 

29 

1 
1 

76 

5 
3 

2 
5 

4 
1 

10 

I 
SM 
D 

12 . 
3» 
i> 

' 

18 
+() 
M 

1 

107 

_i_ 

S 

2 

J u l y 

29 
+1 
11 

4 

2 

11 

1 

2 

22 

20 
42 
H 

1 

71 

1 

8 

21 
4« 
J l 

3 

87 

1 

4 

22 
44 
H 

3 

65 

19 

2 

25 
46 
H 

1 

5 

82 

14 

20 
1 

1 

27 
47 
JA 

1 

8 

4 

Aug. 

19 
«II 
H 

7 
4 

19 
HI 
H 

1 
1» 

7 

21 
4!) 
D 

1 

3 

fi 
2 

1 

16 

Sept . 

29 
fi» 
1) 

3 

1 

9 

14 

30 
M. 
1) 

25 
54 

1 

14 

2 

1 

1 

2 

Oct. 

13 
52 
JJ 

3 
11 

1 

5 

g 
51 

1 

2 

«2 
H 

1 

78 

2 

4 

Feb., 
1917. 

17 
53 
H 

19 
1 

20 

5 

I)CC. 

IR 
*U 
D 

19 
W 
B 

1 
4 

1 

6 

f> 

12 

-
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TABLE 

TABlE OT OCCTrBREircE 

Bot t l e n u m b e r , . 

Strängt/las 

Triodont&phoras 
brevicauda,,.. 

GyalocephttZus 

Oesophagodontus 

Cylicostomum 
tetTaCGitâhvm.. 

patßratum 

auriffulatWïh... 

longibursatum. 
poeulatum*.... 
asymetncum... 

bìeoronatum... 

iiltrajeciinum.. 

ì» evicapsulatum 

Poteriostomum 
impaHdentaium 

Craterostomum 
niucrotiatum... 

Oxyuris 
equi, * . . . . . . . . 

Probstmayria 

Setaria 

Dictyoeaulus 

Babronema 

Feb . 
1916 

O.L.422 
J) 

+ 

., 

22 
1 
H 

- ì . 

18 
3 
H 

2 

27 
3 

+ 

43 

7 

! 

i 

15 

1 
3 
1 

19 
1 

1 

23 

1 

T 

March 

ï 

3 

.-

3 

1 

8 

5 

1 

42 
27 

7 

23 
9 
H 

2 

1 

1 

S 

00 

1 

CO 

3 0 + 

24 
10 
H 

7 

2 

94 
56 

75 
22 

3 

OO 

40 
30 

4 

+ 

27 
11 
H 

1 

8 
13 

00 

12 

50 

6 

7+ 

3 

1 
1 

3 

5 

00 

2 

2 

CO 

1 

2 

1 

6 

1 
2 

1 

3 

00 

1 

3 

co 

co 
C. 

4 

e 
14 
M 

1 

16 
45 

3 

3 

1 

30 

Aprii 

8 

1 

5 

T 

i 

i 

125 

3 

7 
3 

3 

6 

1 

i 

1 

19 

4 

2I 
1 

1 

-

29 
57 
H 

25 

2 

— 

1 

3 H 4 

+ 

t 

4-

t 

+ 

-

— 

3 

4 
21 

3 

-
2 

3 

1 

-

4 

il 

I 
25 

1 

13 

1 
16 + 

1 

1 

May 

I 

-

17 
21 
H 

2 

3 

2 

114 
1 

100 

17 
2 
1 

Ï 

1 

3 

1I 
7 

84 

9 

12 

1 

24 
31 
M 

20 

3 

7« 
1 

31 

17 
40 

1 

In bottles 16 ami 37 tlje large iramber Ol C. volai and O. lonììlmnatum, ss ive-U a? tlie sellerai fauna 
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Mo. IV. 

IS THE VESTKAL COlOH. 

8 
SK 
M. 

3 
4 

2 

3 

2 

2 

1 

2 

1 

2 

J u n e 

S 
Btt 
H 

Sn 
35 

3 

29 
36 
H 

2 
1 

26. 

10 

64 

20 
6 

250 

27 
50 

5 

6 

1 
:-(7 
JD 

6 

125 

1 

4 

130 

8 

8 
1 

fi 

1 

14 

1. 
8H 
1> 

2 

23 

2 

1 

2 
1 

80 

12 
39 
D 

1 

8 
152 

1 

I 

1 

18 
40 
K 

5 

15 

14 

1 

J u l y 

20 
41 
H 

Ì 

27 

61 

4 
1 

4 

+ 

1 

20 
4« 
J l 

10 

3 
2 

4 
» 1 

* 

D 

21. 
43 
H 

1 
1 

4 
6 

16 

38 

3 

22 
44 
H 

;> 

1 

1 
3 

1 

2 

1 

11 
2 

25 
46 
H 

1 

4 

2 

180 

45 

15 

27 
5 

1 

1 

27 
47 
H 

5 0 + 

1 

19 
60 
iL 

52 

1 

1 

Aug. 

19 
61 
H 

10 
6 
2 

21 
4» 
1> 

2 

3 

1 

1 

4 

117 

Sept . 

29 
511 
1> 

74 
15 

21 

2 

47 

30 
51 
JD 

1 

1K 

2 

3 
1 

6 

2 
2» 

2 

Oct. 

13 
52 
JL> 

18 

10 
6 

1 

1 
y 

i 

62 
H 

S 

1 

1 

12 

li 
124 

2 

3 

177 

3 
235 

2 

4 

Beb., 
1917. 

17 
53 
M 

4 
14 

4 

O 

6 
6 
1 

4 

e 

75 

1 
.1 

1 

Dec . 

18 
54 
JL) 

•0 
6 

6 
9 

10 

11 

1 
1 

co 
co 

3 

19 
55 
JJ 

I 

1 

CC 
CO 

23 

15 

5 
1 

15 
8 

8 
1 

present, suggest that the labels of the "ventral and the dorsal colon have been interchanged. 
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TABLE 

TABLE OV OOCTJE.BBNCÏ1 

Bottle number.. 

f 

Triodoniophotus 
brevic&uda 

Gyalocephalus 
capitatus 

Qesopliagodontus 

Gylieostomum 
tetracanthmn.. 

elongatwm..... 

adersi 

(twîculatum... 

lowfibursatum, 

asymetricum... 

bieoronatum. -. 
euproctus 

ultrajectinum.. 

bremcapsulatum 

Poteriostomum 
impariäentatum 

Craterostomum 
imwronatum... 

Oxyitris 

Probstmayria 

Setttria 

Jbietyocmilus 

jßabronema 

T?&b„ 
1916. 

0.1^422 
I) 

1 

7 

10 

10 
15 

10 

22 
1 
H 

— 

51 

7 
18 

10 

Marcii 

I 

— 

2 

1 

S 

3 

21 
5 
H 

1 

61 

1 

22 
7 
H 

9 

2 

- 2 

1 

1 

28 
9 
H 

24 
10 
H 

6 

1 

1 

2 

1 

1 

1 

1 
2 

27 
11 
H 

— 

1 

27 
12 
H 

1 

1 

3 

1 

2 

27 

1 

38 

14 

• 

6 

April 

6 
15 
H 

3 

16 

1 

— 

+ 
7 + 

+ 

+ 
4 + 
7 + 

1 

6 
14 
M 

1 

1 

1 

8 
16 
M 

4 

6 

34 

1 

1 
81 

1 

1 

1 

8 
19 
H 

— 

5 

11 

2 

1 

3 

29 
57 
H 

— 

May 

1 
34 
H 

— • 

1 
1 

3 
56 
H 

— 

4 
18 
H 

6 
2 
1 

i 

1 

1 
3 
K 

i 

23 

+ 

12 
20 
H 

1 

120 

1 

134 

4 

37 

2 

1 

2 

+ 

17 
21 
H 

1 

1 

3 

9 

2 

23 
30 
H I 

1 

1 

1 

5 

2 

14 

1 
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: No. V. 

IS" THE PELVIC 3PLBXtFIlB 

June 

8 
88 

1 

1 

2 

2 

4 

1 
5 

1 

8 

I 

2 

I» 

i 

— 

— 

f 

1 

1 

19 

5 

1 

1 

4 

50 

7 
1 

5 
0 

1 

July 

1 
37 
D è 

+ 

+ 

+ 

+ 

— 

I 

— 

18 
40 
H 

1 

7 

1 

1 

20 
41 
H 

3 

1 

10 

4 

20 
42 
H 

1 

9 

1 

21 
43 
H Ï 

— 

4 

1 

0 

1 

2 

4 

1 

6 

27 
47 
H 

Aug. 

1 

25 

19 
61 
H 

2 

4 

1 

-

21 
49 
D 

3 

2 

1 

18 

Sept, 

29 
50 
D 

30 
51 
D 

11 

1 

1 

1 

Oct. 

13 
52 
D 

62 
H 

4 

1 

18 

1 

106 

Feb., 
1917. 

17 
53 
H 

1 

1 
1 

1 
4 

1 
3 
7 

5 

2 
Î 

3 

1 

1 

4 

Deo. 

18 
54 
D 

2 

— 

i 

i 

i 

— 

i. 

4 

19 
55 
D 

TC 

i 

i 
i 
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T A B L E 

TABLB OF OCCUBKEITCE 

Bot t le n u m b e r . . 

Stronffplus 

Triodontophorus 
brevicauda.... 

Gyaloceptialm 

Oesophagodontus 

Gylicostemum 
tetracmahum.. 

coronatimi 

nassatum . 
awîctUatum,,, 

longiàursatum. 

asymetricum.,. 

incoronatomi... 

ultrajeetinum.. 

brevicapsidatum 

Pot&riostomum 
imparideniatum 

Graterostómum 
muGtowxivm,.. 

Oxyuris 

jProbstmaytia 

Setaria 
equina, 

Dìctyocavlus 

Sabronema 
•musate,...... 

Pel)., 
1916. 

5 
O.L.422 

D 

3 

1 

5 

g 

10 

22 
1 
H 

39 

1 

93 

7 

2 

— 

March 

18 
3 
H 

3 

2 

J 

! 

3 

19 

7 

1 

1 

3 

' 

22 
7 
H 

7 

35 

1 

9 

2 
8 

3fi 

1 

23 
9 
H 

24 
10 
H 

11 

1 

2 

4 
co 

43 

1 

1 
OO 

15 

9 
1 
7 

2 

4 

9 

27 
11 
H 

10 

11 

-2 

GC 

1 

9 

27 
12 
H 

2 

2 

9 

00 

3 

Aprii 

6 
15 
H 

5 

22 

1 

1 

CO 

2 

3 

1 
1 

CO 

1 

1 

6 
14 
M 

2 

5 

1 

8 
16 
M 

2 

1 
19 

2 

39 

2 

6 
12 

5 

1 

8 
19 
H 

9 

1 

3 

3 

2 

29 
57 
H 

4 

24 

— 

1 
34 
H 

1 

+ 

+ 

2 
1 

1 

May 

3 
59 
H 

— 

— 

4 
18 
H 

1 

1 

3 

1 

1 
15 

12 
20 
H 

1 

130 

2 

2 

co 

37 

4 

17 
21 
H 

1 

15 

23 
80 
H 

— 

24 
31 
M 

38 

1 

11 
1 
1 

. 

l'or hottleä 16 and 37 the large number of C. goldi and C. longiiursatum, as well as the general fauna 
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No. VI. 

I S THE DORSAL COLON. 

June 

R 
SS 
M 

1 

1 

2 

• 

— 

S 
59 
H 

14 

1 

+ 

— 

29 
Sfi 
H . 

1 6 0 

2 

1 

1 
»? 
IJ 

1 

1 

1 
44 
28 
a 

37 
i 

4 

96 
2 
1 
8 

1 

. 

1. 
38 
D 

2 
. 1 

4 

1¾ 
1 

— 

10 

3 

1 
1 
S 

1 

5 
50 

___ 

— • 

12 
39 
JJ 

1 
86 

1 

1 

18 
4(1 
H 

1 

1 

1 

5 

— 

-

-

July 

20 
41 
H 

20 
42 
H 

21 
48 
H 

l 
— 

22 
44 
JcL 

25 
4H 
J l 

1 

4 

2 

17 

1 
1 
7 

27 
47 
H 

Aug. 

19 
HO 
H 

7 

19 
«1 
H 

1 

12 

21 
4H 
D 

15 
1 

OO 

2 
2 
1 

2 

14 

1 

1 

Sept. 

29 
Wl 
i ) 

1 

RO 
M 
1) 

S 

Oct. 

IS 
5« 
JJ 

OO 

«a H 

5 

4 

1 

35 

2 

12 

1 

2 
2 

12 

1 
2 

35: 
17 
5» 
H 

1I 
1 
8 

1 

-

Dec. 

18 
fc>4 
SJ 

1 

_ 

1 

1 

1 

5 

19 
to 
D 

09 

4 

___ 

— 

—— 

—. 

Present, suggest that the labels of the ventral and the dorsal colon have been interchanged. 
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TABLE "NO. VII. 

TABLE SHOWING GEOGRAPHICAL DISTRIBUTION OE THE EQUINE STBONGYiIDS. 

BttongyUs 

l'rioâoiitopTiûrus 

Oeso^hagodonius 

ÜyUeoslomitm 

vox. digitaium . . . 

var. pseudocatinatum. 

longibursatum 

axymetriûimi 

I^uuriostamum 
ìmparidentatum........ 

Cmterosiomuni 

(tGutipauädtum 

I 
t 

i 
+ 

î 
+ 

t 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

. 

S
ou

th
 

A
fr

ic
a.

 

° + 
+ 

° + 
+ 
+ 
+ 

+ 

+ 

_|_
 

-j
 

f—
I—

{—
 

0 + 
° + 

+ 
+ 
+ 

+
+
+
+
+
+
+
+
+
+
 

1 
't 
1 

+ 

î 
•':• 

S« 

isba 

+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 

B
el

gi
an

-
C

on
go

 
(G

ed
oe

ls
t)

. 

+ 
+ 

+ 

+ 

E
 A

fr
ic

a 
(B

lg
r.

).
 

+ 
+ 
+ 

+ 
+ 

M 

+ 

+ 

T 

~|-

+ 

+ 

In
di

a 
I 

(S
m

it
 

B
lg

r.
).

 

+ 
+ 

+ 
+ 
+ 

+ 

+ 

+ 

4-

+ 

+ 

+ 
+ 
+ 
+ 

"T-

A
us

tr
al

ia
. 

—
: 

+ 

+ 

+ 

+ 

* . 
•â°f 
3 3¾ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 
+ 
+ 

+ 

+ 

-r 

U
.S

.A
. 

(Y
or

ke
 &

 
M

ac
fl

e)
. 

4-
+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 
' + 

+ 
+ 

+ 
+ 
+ 
+ 

E
ng

la
nd

 
(t

ei
pe

r 
&

 
B

lg
r.
).

 

+ 
+ 
+ 

+ 
+ 
+ 
+ 

• + 

+ 

+ 

+ 
+ 

+ 
+ 
+ 

+ 

+ 

+ 

H
ol

la
nd

 
(I

hI
e)

. 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ • 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

4-

_L 

I 
+ 
+ 
+ 

+ 
+ 

+ 

i 
+ 
Ì 

. + 

+ 

+ 

, 
i 

+ 

+ 

+ 

+ 

° Previously reported by Croiigh. 
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INDEX OF SYNONYMS. 

Oyathostomum See Oyliçostomum. 

Oyliçostomum— 
acuticaudatum 
calicatum var. minus 
caïicatiforme ,-••-• 
cymatostomum 
elongatum var. macrobursatum.. 
mucronatum 
iianum 
ratzii. .... 
tridentatum 
zebrae (Boulenger). 
zebrae (Turner) 

,ria irritans... 

Filaria— 

megastoma.. 
microstoma. 
mìiscae 
papillosa 
stomoxeos... 

equmus 
Gyalocepkalus equi 
Hamularia 
Hexodontostomwm marhusi. 

cumula. 
masi 

Poteriostomum pluridentatiim 
Pseudosclerostomum securiferum. 

Sclerostoma quadridentatum. 

Selerostomum— 
armatimi... 
bidentatum. 
equinum 
robustum... 

era— 
gastom 

microstoma 

ma suis labiata. 

us— 
armatila. 

quadridentatum. 

TricJionema arcuata 
Triodontus 
Trìodontophorus intermedins. 

8 

öraterostomum acuticaudatum. 
Oyliçostomum minutum. 

„ elongatum var. Kotlâni. 
Öraterostomum mucronatum. 

catinatwm var. pseudocatinatum. 
Poteriostomum ratzii. 

Poteriostomum imparidentatum. 
llabronema muscae. 

w%a equina. 
Habronema megastoma. 

„ microstoma. 
?* muscae. 

Setaria equina. 
Habronema muscae. 
Setaria equina. 
Gyalocephalus capitatns. 
Setaria equina. 
Poteriostomum imparidentatum. 

Oxyuris equi. 

, Poteriostomum imparidentatum. 
, Oesophagodontus robustus. 

OrossocepJmlus. 
„ Oyliçostomum tetracanfhnm. 

Strongylus vulgaris. 
„ vulgaris. 
„ equinus and edentalus, 

,us vulgaris. 

„ Habronema megastoma. 
„ „ microstoma. 
„ PliysocepTmlus sexalatus. 

„ Stroiu/ylus equinus. 
JJ JJ JJ 

JJ JJ JJ 

„ THchostrongylus axeî. 
„ Oyliçostomum tetracantlmm, 
„ footnote, page 20. 
„ Triodontophorus. 
„ Triodontophorus serratus. 
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BXPLiNATION: OF PLATES. 

Reference Letters. 
A — Anterior extremity, lateral view. 
B = Head, dorsal view. 
G = Posterior extremity of male, lateral view. 
D = Posterior extremity of male, dorsal view. 
E = Appendage of male genital cone. 
F = Posterior extremity of female, lateral view. 
G = Spicule. 

In each case the scale is indicated beside the drawing. 
Bead. 

. c.p. = Cervical papilla. 
d.g. = Dorsal gutter. 
d.t. = Dorsal tooth. 
e.l.e. = External leaf crown. 
e.m.ca. = Extra-ehitinous support of the external leaf crown. 
e.p. = Excretory pore. 
i.l.c. = Internal leaf crown. 
l.p. = Lateral papilla. 
m.ca. = Wall of mouth capsule. 
m.co. = Mouth collar. 
n.i. = Nerve ring. 
oe. = Oesophagus. 
oe.f. = Oesophageal funnel. 
o.t. = Oesophageal tooth. 
sm.p. = Submedian papilla. 

Posterior Extremity (Male). 
a.g.e. = Appendages of genital cone. 
d.co. = Dermal collar. 
g.c. = Genital cone. 

d. = Dorsal or posterior ray. 
A1 = External branch of dorsal ray. 
d2 = Median branch of dorsal ray. "^ 
d3 = Internal or main branch of dorsal ray. 
d.e. = External branch of dorsal ray (Gyliiaropharynx). 
d.i. = Internal branch of dorsal ray (Gylindropharynx). 

^e.d. = Externo-dorsal (postero-external) ray. 
e.l. = Externo-lateral (antero-external) ray. 
m,l. = Medio-lateral (anterior-median) ray. 
p.l. = Postero-lateral (posterior-median) ray. 
£ . - v t r T v S S l r a f ^ e r i o r rays. 
pb.p. = Prebursal papilla. 
d.i. = Dorsal lobe of bursa. 
1.1. = Lateral lobe of bursa. 

Posterior Extremity (Female). 
a. = "Anus. 
ut. ** = Uterus. 
v. — Vulva. 
vg. = Vagina. 

Plate I Strongylus equinus. 
A?>not quite lateral view. 

Plate I I Strongylus edentatus. 
Plate I I I Strongylus vulgaris. 
Plate IV. Strongylus asini, after Boulenger. 

A, B and D x 37. 
Plate V Gylicostomum tetracanthwni. 
Plate VI . . • Gylicostomum labratum. 
Plate VD Gylicostomum ornatum, after Kotlân. 

B : Ocular, 4 ; objective, Ia. 
D : Ocular, 5 ; objective, 3. 
E : Ocular, 2 ; objective, la. 
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Plate Vil i CyUcostomum labiatum. 
E1 : Genital appendage,.lateral view. 
E s : Genital appendage, ventral view. 
E 3 : Genital appendage, variety digitatum. 

Plate IX. Oylicostomum coronatum. 
Plate X Gylicostomum hybridum, after Kotlân. 

B1, E1 : 4 ocular, 7« objective ; 135 tube length-
C : i ocular, 3 objective. 
P1 : 4 ocular, 3 objective. 

Oylicostomum sagittatum, after Kotlân. 
B : 2 ocular, 4 objective. 
D x 50. 
E X 140. 
P X 100. 

Hate XI Oylicostomum alveatum. 
Plate XII . Oylicostomum pseudocatinatum. 

E1 : Genital cone, appendage of G. catinatum, after Looss. 
E3 : O. pseudocatinatum, after Yorke and Macfie. 
E3 : C catinatum var. Xitemureum, after Yorke and Macfie. 
E4 : G. pseudocatinatum, after Boulenger. 

Plate XIII Oylicostomum pateratum. 
E1 X 360, after Yorke and Macfie. 

Plate XIV Oylicostomum gdldi. 
Plate XV Oylicostomum radiatum. 
Plate XVI Oylicostomum triramasum. 

C and D X 90, after Yorke and Macfie. 
E X 360, after Yorke and. Macfie. 

Oylicostomum montgomeryi. 
A1 and B 1 X 360, after Boulenger. 

Plate XVII. Oylicostomum éUmgatum var. KoÛ&ni. 
Plate XVIII Oylicostomum insigne. 
Plate XIX Oylicostomum adersi. 

E1 : Posterior extremity (female), ventral view. 
E1 X 280, after Boulenger. 

Plate XX Gylicostomum nassatum var. parvum. 
Plate XXI Oylicostomum leptostomum. 
Plate XXII Oylicostomum auriculatum. 
Plate XXIII Oylicostomum calicatuni. 
Plate XXIV Oylicostomum minutum. 
Plate XXV , . Oylicostomum longibursatum. 
Plate XXVI Oylicostomum poculatum. 
Plate XXVII Gylicostomum asymetricum. 
Plate XXVIII Oylicostomum bicoronatum. 
Plate- XXIX. . . . . . Oylicostomum euproctus. 

C1 : Posterior extremity, with genital cone retracted 
Plate XXX Gylicostomum ihlei. 

C1 and D1 X 90, after Kotlân. 
E 1 x 180, after Kotlân. 

Plate XXXI Oylicostomum •ultrajectinum. 
Plate XXXII Oylicostomum brevicapsulatum. 

0 X 87 (X I), after IhIe. 
D X UO (X f), after IhIe. 
E X 640 ( X I), after IhIe. 

Gylicostomum prionodes. 
A1 x 345, after Kotlân. 
E1 X 90, after Kotlân. • 

Plate XXXIII . . . . Oesophagodontus robustus. 
C1 and D1, after Boulenger. 

Plate XXXIV. . . . Poteriostomam imparidentatum. 
Plate XXXV. Poteriostomum ratzii. 
Plate XXXVI . . . . Poteriostomum ratzii var. nanwn. 
Plate XXXVII . . . Oraterostomum mucronatum. 
Plate XXXVIII. . Oyahcepkalus capitàtus. 

B 1 : ventral view. -" ; • 
Plate XXXIX. . . . Triodontophorus minor. Plate XL Triodontophorus serratus. Plate XLI Triodontophorus brevicauda. 
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Hate XLII. . 
Plate XLIII. 

Triodowtophorus termieollis. 
OyUndropharymx brevicauda. 

C, D, I". 

K2 

b.m. : 
p.l. : 

C1, S1S 
Gylindropharynx rhodesiensis. 

CS P2. 
P a X 45, after Yorke and MacHe. 

Plate XLIV Cyìindropltarynx intermedia, 
Plate XLV Triehostrongylus axei. 

C, after Travassos, after Cobbold. 
Dictyoamlus confidai. 

Plate XLVI Ascaris zehrae, after Sckrijabin. 
a : Portion of cuticle at caudal end showing lateral and 

subventral papilla.. 
b : Dorsal lip. 
e : Tail stowing arrangement of papille. 

Plate XLVII Grossocephahis mviparus (zebrae). 
and A : Anterior extremity, lateral view, mouth closed. 

Plate XLVni. B : Anterior extremity, dorsal view, mouth everted. 
B 1 ; Anterior extremity, ventral view, mouth partly everted. 
B 2 : Anterior extremity, ventral view, mouth closed. 
H : Excretory pore. 
K 1 : Head of O. zebrae, viewed from in front, after Yorke 

and Southwell. 
Head of O: viviparus, viewed from in front, after Gedoelst. 
Lateral papilla. 
Submedian papilla. 
Papilla on middle of each lip. 
Paired papillae. 
Muscles of mouth parts. 
Pectinated laminae. 

Plate XLIX Probstmayria vivipara, after Bansom. 
Mg. 1 : Lateral view of male X 64. 
Kg. 2 : Lateral view of posterior end of male, showing spicules, 

postanal papillae, vas deferens and cloaca X 190. 
Pig. 3 : Dorsal view, anterior end, showing dorsal lips with 

their papillae X 400. 
Pig. 4 : Optical horizontal section, anterior end, showing 

lateral lips, the lateral organs, pharynx, and 
oesophagus X 400. 

Eg. 5 : Lateral view of anterior end, showing lateral lip, lateral 
organ, dorsal and ventral lips, and papillae X 400. 

Eg . 6 ; Lateral view of immature form in which the genital 
organs are not yet developed X 54. 

Eg . 7 : Lateral view of young female, showing an egg in one 
horn of the uterus x 54. 

Pig. 8 : Lateral view of paturient female with uterus containing 
a weE-developed embryo, a second less-developer 
embryo, and two eggs X 54. 

Oxywtis egwi. 
A : Anterior extremity, larva. 
b.ph. : Bulbus pharyngis. 
e.ph. : Corpus pharyngis. 
I.e. : Lateral cells. 

Mate L Setaria equina. 
•.Lettering to Habronema Plates. 

D = Ventral view, posterior extremity, male. 
G = B»gion of vulva of female. 

-Head. 
1.1. s= Lateral lip. 
ph. = Pharynx. 
sm.l. = Submedian lip. 
sm.p. == Submedian papilla. 
t. s= Pharyngeal tooth or tridentate process. 
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Mah. 
a. 
e.p. 
g< 
l . B . 

r.s. 
Femetle. 

a. 
S. 
ut. 
V. 
ves. 

= Anus. 
= Unpaired papilla, situated on upper lip of cloaca. 
= Gubernaculum. 
= lieft spicule. 
= Bight spicule. 

-T Anus. 
= Sphincter 
= Uterus. 
= Vulva. 
= Vestibule. 

»Plate M . . . . , . . . . Habronema muscae. 
C = Lateral view, showing preanal and adanal papillae of right 

side Only ; and postanal papillae of right and left side. 
Plate LU Habronema megastoma. 
Plate LlII Habronema microstoma. 

C = Lateral view, showing preanal papillae on left side only, 
and postanal of left and right side. 

Plate LIV Habronema zebrae. 
G = Showing preanal papillae of left side only, and postanal 

papillae of right and left side. 
Plate LV Physocephalus sezalatus, after Poster. 

c.eut.inf. = Cervical euticular inflation. 
c.p. = Cervical papilla. 
ex.p. = Excretory pore. 
lab.p. = Labial papillae. 
l.b.w. . = Left bursal wing. 
I.e.w. = Lateral euticular wing. 
r.b.w. = Eight bursal wing. 
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PlMe XLVI. Ascaris zelrae, 
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