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

By Gerrren Tnswwer, B.A, (Capel.

PREFACE.
Tue work, forming the subject of this thesis, was carried om
in the Laboratory of the Zoologieal Department ot the University of
Neuchatel, dering 1921-22. nnder the direction of Professor Br. O.
Fubrmann. I take this opporiunity of expressing my deep gratitude
to him, for the constant interesi in my work and for his friendly
advice and encouragement.

For the material I am indebted to 8ir A. Theiler, whe huid
intended to work up the collection, but had to forego this pleasure
in favour of mere urgent matters. More justice would doubilessiy
have been done to the subject, had my father been at liberty to bring
his seientific mind and trained powers of observation to bear on it.

My thanks are also due to Professor F. W, Gamble and Dr. €. L,
Boulenger of the University of Birmingham, to Professor B. 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 during my short
stay in Birmingham

To Professor Bonlenger, for putting his horse-nematode material
at my disposal, and for his kind and willing assistance, in helping
e over my initial Jifficulties;

To Professor Leiper, for permitting me to gtudy his type species
nf Cylindropharyne longicaude und €. %re‘vicauda;

To Professor Yorke, for placing at my dispasal his eylicostome
material, thus enabling me to arrive at a definite conclusion,
regarding the identity of Triodontophorus serratus and 7, inter-
medius.

To Professor Fubrmann I an further indebtedq for obiaining
German translations of Dr. Kotlan’s Hungarian publications,

In cases where the Hungarian snmecies were not represenied in
wy material, T have given an English rendering of the German.
Throughout, I have adopied the original descriptions without aitera-
tion, wherever possible, so that there ean be no doubt as to their cor-
rectness. The drawings on the contrary, unless otherwise indicated
are taken from the specimens in my maierial.

1 very much regret that Professor Ihle's report of the Commission
appointed to inguire into the Sclerostomiasis in Helland, Part 1.
only came to hand after I had finiched this thesis.

G. THEILER.
Neuchitel, September, 1922,
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HISTORICAL.

1T was not uniil Looss’ importent monograph on the Seclerostomidae
of horses and donkeys in Egypt that much attention was paid to the
determination of the intestinal nematodes of equines. Prior to Looss
four rpecies only were recognized (2rmatum, eguinum, tstracanihum,
and robustum), and all were assigned either to the genus Strongylus
or Sclerostomun.  1n his investigations Looss discovered ihat these
““ gpecies '" were in reality composed of & number of independent and
easily distinguishable forms, of which he described 19; ihese he
divided into the four genera Strongylus, Triodontophorus, 1902
(Priodontus Lovss, 1900), Cylichnostomum (Cyliseostomum Railliet
and Henry, 1902), and Gyalocephalus, according to the structure of
the cephalic and caudal regions of the worm. It was not until
several years after the publication of this work that the subject was
again s{udied by helminthologisis. In 1909 (Georgine Sweet found
a new species og Triodontophorus, *T. intermediys, from Australia.
Bince then the Sclerostomes have been investigated and several new
speciss and geners have been daseribed by Boulenger, from England
and East Africa; by Ihle, from Holland; by Kotlén, from Hungary;
hy 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 Triedontophorns Looss, 1902 (Priodontus Looss, 1900),

five speciea.

Qenus Gyalocephalus Looss, 1900, ons species,

Oenus COesophagodontus Raeilliel and Henry, 1902, ons apecies.

Genug Cylicostomum Railliet and Henry, 1302 (= Cylichnosto-

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

izenus Craterostomum Boulenger, 1920, three species.

Genus Potertostomum 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-
ater thirteen of Looss’ species, as oceuring in South Africa. Working
on the Onderstepoort collection I find that not only are all Looss’
Egyptian Sclerostomes to be found, but also the majority of the
forms recently disecovered in equines from other countries., Thug all
the species described by Ihle from Holland, and by Boulenger from
England and East Afriea, are also present in South Africa. Some
of the Cylicostomies reported from Hungary, viz., C. ornatum,
C. sagittatum, and €. hybridum, however, do not seem to occur in
South Africa.

COLLECTTON AND PREPARATION O MATERIAL.
Collection.

Owing to the large size of the intestine and the sinallness of the
Strongylidae, their collection presenis some diffieulty. Yooss recom-
mends the followiug procedure:—The bowel is divided wp into a
number of parts by several ligatures, Having separated the portions

¥ Seu Iootuote, page &
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from one another, ihe ligatures are then lovsened and the piece of
intestine opened longitudinally. By lifting up one side of
intestinal wall the contents are then gradually rolled off into separate
dishes. In 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 muss of contents. The three
species of Strongylus, however, are usually found firmly attached io
the wall. The genus Friodontophorus is usnally fonnd scattered
throughout the ingests, and is thus wore diffieult to find; sghould
there be a large quantity of fluid preseni, the contents of each
geparate piece 0% gnt is first shaken up energetically, and then poured
out into shallow basins. When the heavier elemenis huve sunk to the
bottom, the Huid is gradually decanted off, until only enough remains
o cover the sediment. After several minutes the worms come to the
surface, where they can be readily collected at short iniervals, An
important condition for success seems to be that the collecting dishes
be kepi warm. This method of conrse can only be uged for fresh
material, where the parasites are still in possession of their vitality.
From the basing the worms are then transferred into a warm physic-
logical salt solution, in which they may be kept for several hours,
withoat heing damaged.

Preparation and Clearing.

The most satisfactory method of preservation is that recom-
mended by Looss. The worms are killed in hot (802 C.) 70 per cent.
alcohol, to which 5 per cent. glycerine is added. They are then set
aside and the alcoho&' is allowed to evaporate. Tlhis gradual change
from alechol o glycerine prevents the ruinouy shrinkage which would
result by more abrnpt changes from fluids of one specific gravity to
one of ancther. ¥or the larger forms this evaporation must not be
allowed to take place too rapidly, especially in species with = thick
and resistant skin, in which diffusion takes place slowly. The
specimens may be kept for years in glycerine without any risk of

amage.

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

__ Besides this method of clearing in glycerine, for the larger
Selerostomes, Boulenger (5) recommends pure white creosote, into
which the worms may he transferred, dirvect from aleohol, without
shrinkage,

A small portion of ile S¢uth African collection had been
reserved in formalin, but was in a very poor condition indeed.
ome of the worms had slrunk beyond all recognition and were

practically opague, so that their identification was difficult.

For specimens preserved in aleohol, earbolic acid or *lacto-phenol
may adavantageously be used for elearing purposes,

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

according to Liooss’ method, ean be mounted in a drop of glycerine.
If the worms sre well fixed and straight. they can easily be rolled

*1 must thank Mr. Ortlepp of the London School of Tropical Medieine for drawing
my attention to this vseful reagent,
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by gently pushing the cover glip, In casez where the worms refuse
to roll, ioos,s’ method of procedure is the most satisfactory. The
worm 1s first carefully dried on filter paper, and then brought on to
the glide. The cover slip 1s put on with the worm near its one border
and 1tz longitudinal axis paraliel 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 eacﬁ' other, The worm can now he moved aboul
at will, and when the desired position bas heen obiained more
glycerine is added, so as completely to surround the preparation.
Many specilmens can still be rolled even when surrounded with
glycerine,

For permanent mounts Louvss recommends glycerine jelly, care
being teken in mounting that the slide with the preparatton is first
heated to the temperature of the embedding medium, hefore the latter
is added. If carefully ringed these preparations wili last for a long

time. THE SOTUTH AFRICAN MATERIAL.

The material forming the subject of this paper was collected at
the Yeterinary Research Laberatories at Ondgrstepoort, during the
year 1916, except the bottles numbered 56-61 inclusive, which come
from Pletermaritzburg, Natal. ‘

The parasites {rom each auimal, most of which were vietims of
horse-sickness, or had heen killed owing to debility or other causes,
were collected into four separate bottles: (a) caecum, (b} ventral
rolon, () pelvie fleaure, and (4} dorsal eolon. This division of the
eolon, into three parts, was to ascertain whether any single species
showed a preference for a particular portion of the colon.

The collection consisted ol the parasites taken fromn the intestines
of 30 horses, 4 mules, 11 denkeys, and 3 zebras.

Pistribution of the Purasiter in the Intestine of the Host.

Fooss working in Egypt had remarked that most Strongylidae
were usually limited to the caecum and the first third of the large
lcop of the colen, i.e. to the point where the colon begins to narrow,
near the apex of the loop. 7. wminor, however, was confined t{o the
thickened end-portion of the colon. He also observed that some
slpecies display a manifest partiality for horses and others for
donkeys, and attributes this ‘¢ partiality 7' to the different manner of
life of the two hosts. The doukeys, which live mainly in the villages
and which ouly come to town us riding animals or to carry vegetables,
huve thus more oppertunity of picking up larvae than the town-
horses, and it is in accordunce with these facts that he usually found
the doukeys more heavily infected than the horses.

In South Africa there was aiso a decided difference beiween the
Strongylid fauna of the horse and that of the donkey—though here
the divergence canuot be definitely attributed 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 sue-
cumbed to disease or were killed, and were thus, to a certaip
extent, exposed lo the wane chancex of picking up larvae during the
last few months of life.

The typical fauna :{ a South African donkey usually presents
Triodontephorus intermedius, *[ 1. serratus (7)), T, minor, and Stron-

* Bince wrlring tiis 1 bave come to the conclusion that 7. intermeding and T, servatus -

are identlcal (see page 78).  Consequently, all reports of cccurrence of ¥, intermedins are
to be considered a8 reported occurrences of F. seriifus,
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gylus vulgaris, S. equinus, S. edentatus, I'. tenuicollis, and 7'. brevi-
cauda may also he seen. Of the Cylicostomes, C. auriculatum oceurs
most frequently and most abundantly. C. elongatum likewise oceurs
in every animal, hut i{ is never present in very great numbers. The
Tetracanthum group—(or subgenus Cylicostomum of Ihle, 1922) 18
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 bhe found in
greater or lesser numbers; the only exceptions are:—

| #. serratus, which does not occur in South Africa at all. (7))

€. poculatuin, which Loass alse only found in the horse,

C. alveatum and C. triramosum, which, however, are very
characteristic of the zehra. In Egypt €. alveatum was
found exclusively in the donkey.

On the whole, however, the forms most characteristic for the

donkey are the same as these given by Looss.

No matier at whai season of the year the parasites be collected
the Fauna of horses and mules (see Tables 1 and II) is always
practically the same. Thus in the caeeum (Talle ILI) one hardly
ever fails to find C. coronatwm in great abundauce, and €. nassatum,
. catinatum, C. calicatum, and . minninm are also usually present,
sometimes even in great numbers, .

Tu the ventral colon (Table IV) the 1wwst heavily infected portion
of the intestine, €. catinatuwn and €. nassatwm play the most im-
portant réle. €. coronafum, though nearly always present, yet never
oceurs as plentifully as it does in the caccum. €. calicatum and
C. minutym thrive as well here as they do in the eaecum. C. labra-
tum and C. labigtum, which may be present in the eaeccum, are more
abundant here. Eotldu (1) gives the veniral colon as the favourite
seat of C. radiatum, C. pateratum, C. bicoronatum, and C. tetra-
canthum. C. radivtum and (. tetracanthum, however, may excep-
iiclmally oceur, sometimes even in fairly large numbers, in the dorsal
colon,

The pelvie flexure (Table V) which is never heavily infeeted,
is not very characteristic, but merely forms a trangition from the
fauna of the ventral colon to that of the dorsal eolon (Table V1).
In the latter the most abundant species ave €, goldi and C. longi-
bursatum. Other worms which show a preference for the dorsal eolon
ave P, ratzit, Craterostomuin, Mucronatum, snd €, asymetricum, n.sp.
Eotldn (1) gives the dersal eolen as a favourite seat of €. elongatum.
in the South African material this species oceuwired in ull three
portions of the colon, but, if anythieg, showed a partiality for the
eaecum. ln India (Boulenger snd Smit), . insigne is the mosi
frequens parasite of the dorsal eolon,

The genera Sirongylus and Friedontophorns seem to have nu
very definite predilection seat, though all seem to show a slight
preference for the dorsal celon, 7. minor, which is usually gquoted
as only occurring in the Jast portion of the colon, was very often
present in the other parts as well. In donkeys it even occurred in
great numbers in the ventral eclon.

Of infrequent oceusrence are C. radiatum (6 cases), C. pocula-
tum (8), C. elongatum (8), C. euproctus (6), C. iklei (2), C. ultrajec-
tinum (3) and C. brevicapsulatum (1). €. tetracanthum and C.
auriculatum seer to he confined to the donkey.
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Adthough most of the Sclerostomes show a partiality for some
definite portion of the intestinal tract, as can be seen in the
tables, yet this does not prevent them ocenrring in other portions as
well. Thus . corengium may be found in the dorsal colon, and in
one cage C. longibursatum, whose distribution is nsually limited to
the dorsal colon, was found in great numbers in the ventral colon.

The typical intestinal founa of the zebra is peeuliar io this
animal, but at the same time it may harbour the usual eguine
parasites. Thus the geunera Cylindropharynz and Crossocephalus
have never been reported from the horse, and up to the present the
twn Cylicostomes, C. monigomeryi, and C. triramosum have only
heen found in the zebra. It still remaing to be seen whether Aecaris
zelirae and Habronewma zebrae, 1.sp., do not occur in other equines
besides the zebra.

The stroangylid parasites of the three South African szebrae
showed some interesting peeuliarities. Not one species of the other-
wise nbiquitous genus 7 rodontophorus was met with, and it is rather
remsrkable that the forms of common occurrence in the other South
Afriean equines, such as Cylicortomum nassatum, €. catinatim, C.
goldi, C. calicatum, C. auriculatum, and €. longibursatum, were
entirely absent, Whereas €. alveatum, which Looss mentions as
being exclusively parasitic in the doankey, was present in all the
zebrae and was only met with in one of the many horses examined,
and was entirely Jacking in the mule and the donkey,

From the comparative point of view, the SBouth African material
unfortnnately contains no nematodes of horses or donkeys, collected
in the same region sg the zehra material. No definite conclusion can
thes be arvived at as to whether the difference ¢xisting between the
Sclerostome fauna of the zebra, and thai of oiher equines is entirely
due to the nature of the host or whether (in this case) it is merely
dne to the poor fauna of the loecality (Bossieshoek, Rnstenburg), in
which the zebrae were shot.

The typical fauna parasitie in the caecum is mainly composed
of Crossocephalus viviparus (zelrae) and Cylicostomum alveatum.
Strongylus vulgaris was also aliways present, but never in great
numbers. Crossocephalus wiviparus {(zebrqe), which is numerous in
the caecuin, iz even more almndant in the veniral colon, where it
ruay be present in such large guantities as to prevent other forms
from thriving in this part of the colon. . tetracanthum, in the one
zebra in which it was present, was fonnd in the ventral colon, as
in the donkey, This portion of tbe colon is likewise the favourite
seat of €. triremosum, which was not found to occur anywhere else.

That the fauna of the pelvic flexure is merely a transition from
that of the veniral colen fo that of the dorsal colon is well seen in
the zebia, for here Crossocephalus, which is the commonest form in
the ventral ealou, is present in company with Cylindropharyne inter-
media, the chief parasite of the dorsal colon. Other nematodes,
whose sent is in the dorsal calén, may also be present in vhe pelvie
flexure. hut their numbers are never so great.

The fauna of the dorsal colon is chavacterized by Cylindropha-
ryu intermedic and Cylicostowwm adersi,  Poteriostomum ratzii may
be present in fairly large numbers: rarer urve P. imparidentatum, C.
tstgne, ani Craterortomum muerengtem. Que specimen of ¢!, coro-
patum, whose favourite seat is wsually the caecwmn, was found,
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Ogyuris equi, which i1s common in the other equines, is also very
pumerous in the colon of the zebra, especially in its dorsal portion.
In the zebra, which was heavily infected with Crossocephalus,
Ozyuris equi was also found in the ventral colon. .

The material from the stomachs of two of the zebrae consisted
mainly of various species of the genus Habronema. Several speci-
mens of Setaria equina were also present, as well as some Cylindro-
pharyne intermedia and Cylicostomum. insigne, .

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

¥entral r Dalvie ] Dorzal

Caetam. ‘ Colon. Flexure, Clolon, Btomach.

Number of bottle........ 641§ 6

613641 642!643‘6—11 [osz 013 | oot fos 0as|0ar 642 ous

Sirongylns i . | - -
EEWTHES. o e e P i ;

BUIGRPER. . vy s B J—|

|

|

Crossocephialuy ! :
PIHPATUE. o eeeenirs P b °°‘

Crateyastomun: '
Mmusronaitf. ... :

Qxpiris H
377 1 P
Probstmayria
TICIPAFE o e
Habronema

muscqe, .. .
mierogtoma.

Zebrae, DB ... nuas

Complete {dst of Yematodes reported from the Digestive Traet
of the Zebra,

Strori_g:fé'g;)u: S. equinus, S. wvulgaris, S. edentatus (Turner,

Triodontophorus: T. serratus [Boulenger (4)), 7. intermedius
(Turuer, 1920).

Cylicostomum : C. tetracanthum, C, coronatum, C. alveatum,
C. insigne, C. adersi, C. goldi (Vevers, 1920), C. nassatum
(Veverg, 1020), C. montgomeryi [Boulenger i4)], €. minu-
tum [Boulenger (4)], C. triramosum.

Poleriostomum : P, imparidentatum, P. ratzii, P. ratzii var,
nanum,
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Craterostvmum: . tenuicauds [Boulenger (4)], C. muecrona-
tam, .

Oesophagodontas: O, robustus (Turner, 1920).

Ozyuris: O. equi.

FProtstaroyrin: P, sivipare,

Habronewa: H, musvae, H, microstoma, H. megastoma, H.
zebrae, n.ep.

Setaria: S, equina.

Crossoceplulus: €. viriparus [Von Linstow, 1899, Gedoelst (2)],
C. zelirae (Yorke and Southwell, 1920).

Cylindropharyne: €. longicauda |Leiper (2) and Boulenger
(4}1, €. brevicaudu [Leiper (2) and Boulenger (4}], €. rho-
desteusia | Yorke and MacFie (11)], €. intermedia, n.ep.

Ascaris: A, wegalovephala, A. zebrae (Sckrijabin, 1916).

If we compare ihe two {ovegoiug tables it will be seen that
Strongylus edeutatus, Triodontophorus intermedius, T. serratus,
Oesophagodontus robustus, Cylicostoemum goldi, C. nassatum, C.
winutum, €. montgomeryt, as well as Cylmdwpharynx longicauda,
C. brevicaude 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 gellts Cyhndwph-
aryng s represented by C. intermedia, n.sp. The species present,
whiel have not been recordesl from the zebra hefore, are: '

Strongylus eguinus.

Cylicostouruin tetracanibuwin, . alreatum, €. adersi, (. coro-
aatuis.

Poteriostomum ratzil.

Cylindrophuryne intermedia, n.sp.

Habronema muscae, H. microstoma, H. megastoma, H. zelrae
n.sp.

Netaria qu uing,

The presence of €. tetracanthum and €', udersi indicales a relation-
ship hetween the fuuna of the donkey and that of the zebra, whereas
the ahsence of €. awriculutum and C. elongatum, the other two
Cylicostomes very characieristic of the domnkey, tends to Jessen the
?light connectim which might exist between ihe fauna of these two
nsls.

Seasanul Influenres on the Parasitic Fauna of Equines.

As far us I am able to affirm, the age or sex of the host does not
uffect the parasitic fauna in any way. The heaviest infections seem
to he during the months from March to July, i.e during early
wivnter, after the rainy season. Tlis, however, T will not put forward
as a definite stutement, as, jndging not only from the smaller number
of wormg present in the bottles collected last, but also from the fact
that they usually contain only the larger, .md thus more easily seen,
forms, with but a few specimens of the smaller species, I am very
much inclined to believe that towards the end of t e year the worms
were collected less conscientiously thau during the first few months.

Kotlan {2) fouwil no itifference either as regurds the species of
worm present at any given season of the year, but definitely states
that each separate species is more abundantly represented in spring.

The propirition between the number of fem %es and the number
of males present is viry variuble, The females are aiways in the
majority. frum 2 fte 7, or sven more. females o one male. This



13

variation, however, shows no relationship with the seasons of the
year., Nor was I able to establish any connection between the
presence of larvae or worms in coitu, and any definite period of the
year. Kotlan remarks that copnlating pairs were particularly
numercus io auwtumn,

A comparison of the fauna of horses and donleys from different
localities wn South Africa shows no appreciable difference. The
material sent from Pietermaritzburg was not very abundaut; either
the loeality has a poor etrongylid fanna or the material was mnot
collected very conscientiously. The latter seems to be the case. It
presents all the Strongyles and all the Friodontophorus; of the Cyli-
costomes, however, only a few specimens of the very commonest
Iorus were present, e.g. €. lebiotum, €. labratum, €. nassufum,
C. ealicatum, €. catinetwmn, and hesides these the large forms €.
bicorsnatum and €. ultrajectinum, i.e. forms which one would be
liable to pick out in but a lasty and superficial search. That other
Cylicostomes are to be found at Pietermaritsburg is proved by the
material from a mule (58), which was colleeted there. This showed,
besides the above forms, C. goldi, (. radiaium, (/. adersi, C. insigne,
. longibursatum. €. euproctus, and P. rateii, nz also the only
specimen of (). robustus which was in the collection.

One horse (34), originally bought at Mafeking, and which was
three months at the laboratery, at its past-mmortew showed S, wulgaris,
T. minor, G. capitatuz, C. coronatum, C. nassatum, €. calicatum,
€. longibursatum, €. minutum, C. catinatum, €. pateratum. (.
bicoronatum, P. imparidentatum, and P. ratzis.

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 infeetion of Belerostomes, except that tle
genus Strongylus was ahsent, excepi in one case (50), where but
threr specimens of 5. equinus were present,

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

. The two hoitles 54-55 vontained newatodes from two donkeys,
killed in an experiment for parasitic nodules of the lungs. Both
donkeys, which were born amil reared at the laboratory, were heavily
infected and showed a rich fauna in their intestinal tract. Immature
formus of S. equinus weie collectedd from cysts in the pancreas, kid-
neys, niesentery of the aorta, ralix lingnae, and from the lungs,

Of the horses bought from the Defence Force, the first bateh
thottles 1, 3. 5. 7. 9, 10. 11, 12) is rather move heavily infected and
richer in species than the second lot (bottles 40-47). Of especial note
19 thz_a high percentage of S. vulgaris, T'. tenuicollis, and €. pocula-
tuae 1n the first lot, whereas in the other 7. tenwicnllis is not present
at all. and 8. rnlgaris and C. poculatum in but two animals., Other-
wise the fauna present no striking differences.

Taken on the whole, the animals coming from different parts ot
South Africa show ne appreciable difference in their purasitic fauna,
so that ome cannot say that ome lecality is characterized by one
parficular spccies or group of species. The only definite statemment
that can be made is that the Defence Force horses, which doubtlessly
bad heen left to graze on the vell, show a slightly richer fauna
than liarses whicli had heen maiuly stable fed,
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BIOLOGICAL REMARES.
Strongylus.

The adult worms of the genus Strongylus are usually found
firmly fixed to the wall of the intestine, producing lesions at the
point of attachment. They are essentially blood suckers and of
pathalogical importance, nnd when present in greater numbers cause
emaciation, weakness, anaemia, cedema, ete.

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

The larvae of 8. vulgariz usually undergo their development in
anenrisms of the blood vessels, occurring mainly in the mesenteric
artery, though other branches from the ahdominal portion of the
aorta may be involved. *° These aneurisms may rupture, cauwsing
ihe death of the animal from haemorrhage, or parts may break off,
forming emboli, which may obstruct the hlood supply to a portion
of the intestine, and therehy 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
rupiure of the intestive, stomaeh, or diaphragm, The plugging of
an artery may cause the affected part of the intestine to become
gangrenous. Emboli which pass to the circulation of the hind legs
give rise 1o an intermittent lameness, not amenable to radieal ox
permanent eure. These aneurisms persist even after the worms have
left them and remain a constant threat to the life and health of the
animal.”’

The last phase of Strongyle larvae shows two tri-lobed lips. In
8. vulgaris 1hese 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. Just hefore the last eedysis, that 1s when the final
mouth capsule is present, there 15 as yet no sign of the huceal tooth.
This apparently is only formed very late.

The larval and agamic forms of S. equinus are to he found in
ihe parenchyma of the liver, lungs, and pancreas. In my material I
fonnd zomne in company with 5. vulgaris in a hottle labelled ¢ aorta
hepatira.” It is possible that the larvae of S. equinus were collected
from the hepatic ligament and inadvertently put in with the S. val-
garis larvae, from tlhe aorta; for, as a rule, 5. equinus larvae do not
undergo their development in the blood vessel.

The chitinous strucinre surronnding the provisiona! mouth-
opening of 8. eguinws is not grooved, and its posterior margin is
smooth, As in 8. vulgaris, there is ne indication of the buccal teeth
at this stage of the development.

The larvae of 5. edentatus may occur under the pleura and
peritonenm, in the hepatie ligament, the perirenal connective tisane,
fshet muscleg of the forearm, and even in the aorta, in the eryptorchid
testes.

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

* Copied from Ransom & Hall, 1919,
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Friodontophorus.

Like the Stronguyles, the adults of the genus T'riodontophorus ave
wsaally found firmly fixed to the gut wall. They are essentially
blood suckers, being mostly found gorged with blood, which com-
municates to their lodies a deep, reddish-brown colour, which in
preserved material ennbles ome te distingaish them easily from the
larger members of the genus Oylicostomum, Yorke and MacFie (7)
draw attention to the relationship existing between members of this
genus and the ulcerations of the mucosa of the colom, especially as
vegards 7. tenuivollis,

The larvae undergo development after the fashion of the Cyli-
costomes and are not conceimed 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.

Oesophagodontus,

0. robustus resembles the genus Triodonfophorus iu its mode of
life. When present in greater numbers it may produce severe symp-
toms of anaemia (Giles). The larval development most probably is
after the fashion of the ('ylicostomes, i.e. the larvae are encysted
in the mucosa, escaping into the intestine during their last larval
stage.

Cylicestomunt.

The Cylicostomes do not adhere to the mucous membrane, are
not blood suckers, but feed mainly upon the contents of the inteative
of their host. Nevertheless, they are net aciually hareless.  Ae-
cording to Looss they feed upon a whitish pus-like substence,
resulting from the destruction of the epithelium, this destruction
being brought awbout by the secretion, poured out by the head glands.
Looss also remarks that the quantity of this matter is proportionsl {o
the number of worms present. In the South African material were
two bottles containing pieces of intestinal wall and some of this
suhstance which presented a mealy wspect. Contrary to loosgs 1 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 that the breaking up of the intestinal wall is due
rather to the action of the larvae thun to that of the juices secreted
by the adults,

According to Kotldu {2) ihe presence of numerous adult Cyli-
costomes may cuuse a haemorrhagic inflammation of the mucosa,
There can be no deubt that a heavy infection of encysted Cylicostome
larvae interferes with the normal functioning of the mucosa. Kotlén
further states that these cysts show a more or less well pronounced
infiltration of round cells, which ave often accompanied by eosino-
phile cells. After the escape of the worm, these cysts become
.}hl1t:3rate&_ in the course of time.

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

In a bettle containing donkey droppings kept for 24 bours at
369 C. the youngest form is easily recognized by its extraordinarily
long tail, which may measure as much as 200x. At this stage the
larva is from 320-400x« in length, with a maximum hreadth of 18-20x.
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The orul vpening leads intu a straight buecul cavity ; the cesophagns
is rhabdibiform. As in the Ankylostomes the lumen of the chyle
intestine shows a zig-zag course.

During the first ecdysis the old skin ay measure as much as
480y in length, whereas the new one was never longer than 450x
iaverage 320-360u). .

Specimens of larvae, which had been kept for 72 hours, averaged
480p and were in the act of eedysis. The posterior portion of the
loosened old skin shows the lnteral lines quite distinetly. Anteriorly
it comes away with a portiou of the buceal cavity and shows refractive
spote.  In the resulting new larva the oral cavity seems io he sur-
ronnded by a thickened chitinous ring. The oesophagus still shows
the divisions of the first stage, but these are less marked. The lumen
of the chyle intestine follows a straighter conrse, The tail is short
and terminatos not very far behind the anus. At this stage the
larvae avernge 420p in length. i.e. they are rather larger than those
which were already in eedysis at the end of 24 hours.

Unfartunately there was no material which had heen kept longer
than 72 hours, s6 I am not in a poesilion to state definitely ihat the
Inrva undergoes another eedysis before entering its host. This, how-
ever, seems to be the ease, as [ 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 lomg time, and have undergone
further development. In the youngesi encysted larvae the rhabditic
divisions of the cesophagus have already become obliterated, and the
anus and reetum have assumed their definite adult structure. Owing
to the fact that my material was eomposed of larvae of mare than
nne species, I was unable to make out any definite stages of growth
between this form and the last larval phase. This latter in iis
younger stages has an oesopliageal tooth projecting inta its provi-
sional mouth eavity; behind which the final oral cavity is formed.
The differentiation into the two sexes cominences at a time when the
mouth capsile has assnmed its definite shape. At this stage the
larvae may also be found free in the gut.

Coneerning the distribution of the adulis and their larvae in the
digestive tul:e Boulenger (5) found that the adults of C, insigne were
almost completely restricted to the posterior part of the colon, only
rarely ocenrring in the anterior region of this organ; the larvae on
the other hand were found to be abnndantly encysted in ihe caecal
wills, and oceasionally free in the anterior ecolon. But whether all
C'ylicostemes show this difference of hahit remains to be investigated.

Concerning the mode of Iife of the genera Poteriostomum, (ra-
terosfomnm and Gualocephalus, we have not mmeh information, Tt
ix in all prohahility similar ta that of the C'ylicostomes.

According te the eonformation of their posterior exiremities,
the different Strongylids when in copulation do neot behave in the
same manner. In the genera Strangylus. Triodontophorus, and Gyalo-
cephalus, in whieh the vulva is some distanee from the tip of the tail,
the heads of the two individuals point in the same direction, In the
genera Cylicostomum and Oesophagodontus they point in opposite
directions.

GLOGRAPHICAL DISTRIBUTION OF THI EQUIN

STRONGYLIDS. (Table VIT.)
. With a few interesting exceptions, most of the horse Strongyles
seem to have s world-wide distribution (see page 112). Of the three
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species of the genus Strongylus, §. vulgaris is the commonest form ;
S. equinus, which is of comparatively rare occurrence in Europe, 18
more sbundant in South Africa and in India [;lBoulenge? (5) amnd
Smit], bnt nevertheless is the form least frequently met with.

Genus Triodontophorus. T. minor is mainly confined to India
(Boulenger and Smit) and the African continent. In Europe it has
only been reported from Hungary (Eotlin), otherwise its distribution
seems to be mainly iropical or smb-tropical. 7. serratus also seems
to prefer tropical climates, thus far being only definitely reported
from Egypt, Belgian Congo [Gedoelst (2%], Ceylon [Von Linstow
(1904)1, and Mesopotamia {Boulenger (5)]. Kotlén (2) enumerates
it as present in Hungary, at the same time, however, questionming
whether a definite differcuce can be said to exist between 1I'. serratus
and 7. intermedius.® Judging by the commen occurrence of the
latter worm, one is led to the conclusion that the form present in
Hungary is T, intermediug, vather than T. serratus, T. brevicauda,
and %? tenuicollis, though less abundant than T. intermedius, will
doubilessly also prove to he universally present,

Cylicostomes, (. tetracanthum, which Looss reported as the
commonest form in Egypt, is very limited in distribution. In South
Africa, though occurring frequently in the donkey and zebra, it has
never once been found in the horse or mule. Kotlén (2) mentions
it as the second commonest form present in Hungary, hut does nol
state whether it oecurs in the donkey only or in the horse as well.
Besides this, it has been reported from Australia; otherwise, it seems
to be entirely absent in Europe, Amerviea, and India.

C. nassatum and €. coronatum are among the commonest and
most frequently ocenrring forms all the world over., (. calicatum
C. poculatum. C. goldi, and C. longibursatum likewise are present
everywhere, very abundant in some regions and in others mever very
numerous.

The forms C. labratum, €. labiatum, C. pateratum, (. insigue,
C. calicatum, C. wminutum, and C. bicoronatum also seem to oceur
practically everywhere, bui they are never very fregueni, nor do
they occur in great numbers, In the Punjanb [Boulenger (5)1,
(", inxigne is the commonest Cylicostome.

C. catinatlum wilh ils iwo varieties is peculiar, in that it does
not seem to occur in England or on the Enuropean continent.

C. alveatum is confined v the African continent.

C. auriculalum also is essentially Afrvican, and has never bheen
known to be parasitic in any equine but the donkey. Other forms
pecnliar to the donkey are C. adersi and Strongylus asini. €. adersi,
however, may also ocemr in the zebra,

The four worms C, ornatum [Kotldn (1)1, C. sagitiatum, €. hy-
bridum [Kotldn (3)], and C. prionodes [Kotldn gl)]; have up to the
present only been known to occur in Hungary. €. mettami has only
once been reported fromn England [Leiper (4)].

(. euprocins is wow known from England [Boulenger (1)], Hol-
land [Ihle (10)], and South Africa. It may he that this iz a
European form imported into South Africa, where it may be
vonsidered as one of the rarer Cylicostomes.

* See footnote, page K.
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(. thlei has a distribution similar to that of €. euproctus occur-
ﬁ?g in Holland [Thle (10)], Hungary [Eotldn (1)], and South

rica.

Up to the present C. wltrajectinum and €. brevicapsulatum ave
only known from Holland [Ihie (10)] and the Tramsvaal. Of the
last-mentioned form, but one female was found in the Seuth African
material. Thle also reports it as heing very rare in Europe,

The genns Poteriostomaum originally described from Germany
Quiel, 1919) has since been found in other parts of the werld. Thus

. tmparidentatum is now known from Germany {Quiel (1)], India
[Boulenger (5)}], and South and West Africa { orke and MacFie
(10)] and P. ratzii from Hnongary [EKotlan (1}], Holland [Ihle
(10)]Tand South and West Africa [%’orke and MacFie (10}]. '

he genus Craterostomum has representatives in Hungary [EKot-
lan (1}], Holland [1ble (10)}, East Africa [Boulenger (4)] and
South Africa. i

The South Afriean fauna is thus seen to be rich in species,
Nearly all the Strongylida hitherto described as cceurring in other
countries are present; the tropical and sub-tropieal, as well as the
** Furopean  forms bheing represented. .

SYSTEMATIC.

“SvpErramiLy STRONGY LOIDEA Wuinnano, 1858,

Synonyms Strengylidea Carus, 1863, in Travassos, 1914; Stron-
guloidae Travassos, 1914; Strongyloidea Weinland, 1868,
of Travassos, 1914,

Superfemily diagnosis.—Nematoda, Meromyarian or polymyu-
rian, Males with well developed caudal bursa supported by rays;
in forms near the outer limit of the superfamily the bursa is oeca-
sionally very small, and the rays atypieal, or the bursa may he
lacking altogether, the species in question being only referable to
this superfamily on the ground that transitional, but recognizably
strongyle forms, found at times in the same locations and with the
same habits, relate them to it. Oeso%;hagus without posterior bulh.
Mouth naked or with a buceal capsule and six papillae, distinet or
indistinct. Male usually with two spicules and ?ema]e usnally with
two ovartes. (viparous or viviparous.

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

Strongylidae Baird, 18563 (see below).

Trichostrongylidae Leiper, 1812 (page 24),

Metastrongylidae Leiper, 1908 (page 25).

1. Family StronGrLiDae Baird, 1863.

Family diagnosis.—Strongyloidea. Meromyarian. Buceal cap-
snle present. Bursa highly developed, with a typical system of
supporting 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 cvaries. Vulva at times anterior, but usually posierior to

* For the classification T bave mainly followed that adopted by Hall, 1916,
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the middle of the body. Oviperous, eggs segmenting when laid.
Developmeut so far as known, direct, Embryo rhabditiform. In
digestive, rarely in respiratory system,

Type genus Strongylus Mueller, 1780,

Subfanmily Strongylinae Railliet, 1893, .

Subfamily diagnosis.—Strougylidae,  Meromyarian.  Bueeal
capsule present. In digestive, occasionally in respiratory, system.
Development direct, at times complex, involving cutaneous imfection,
nodulay development or viber embryonic or larval migration.

Type genus Strongylus Mueller, 1780, may be divided up into
the foflowing tribes:—

a) Strongyleae Railliet and Henry, 1912 (see helow).

b) Cylicostomeae Railliet and Henry, 1912 (page 20).

{7} T'ribe Strongyleae Railliet and Henry, 1912,

Synonym Ankylosiemeae Railliet and Henry, 1909,

Tribe diaynosis.—Strangylinae. Ventro-ventral and latero ven-
t1al rays close together and parallel. Daorsal and externo-dorsal rays
originate in a common trunk, the dorsal ray ending in tridigitate
terminations, the vulva in the posterior third of the body and the
uteri divergent.

Type genus Strongylus Mueller, 1780.

Genus .Sfron\qylus Mueller, 1780,

Sywonyms Strongilus Rudolphi, 1801; Sclerostoma Rudolphi,

1809 ; Sclerostomum Dujardin, 1845 ; Sclerostomum Sonsino,
1878; Strongylus (Hiles, 1892.

Generic diagnosis.—Strongyleae. Amnterior extremity truncated,
straight or slightly ecurved towards the veniral surface, the open,
circnlar mouthk, transverse or oblique, is fallowed by a chitiuous
buceal capsule, snd the edge of the mouth is furnished with one ar
several gerles of numerous denticles, the corona radiata. The two
egual spicnles are long and slender. Bursa is trilobed. The ventro-
ventral and latero-ventral rays are parallel, close together, and have
a comnmon origin. The externo-lateral, medio-lateral, and paosferce-
lateral rays originate in a ecommon trunk, and proceed in slightly
diverging lines; they are of much the same shape, all iapering
somewhat from the base. The dorsal and externo-dorsal rays
originate Il a common trunk, the latter vriginating near the base of
the common truuk and oceupying a relatively independent position.
The main stem of the dorsal rsy divides to formn the two terminal
tarsal ravs, amd each of these gives off an externsl branch and then
forks again distally, te form two terminal branches. One of the
three branches of the dorsal rays may be missing, Vulva in the
Posterior third of the body. TUteri 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).
Srongylus asint Boulenger, 1920, only reported from the
_ . donkey (page 32).
by Tnl?e CUylicostomeae Railliet and Henry, 1912,
Raised to subfamily eylicostominge Railliet and Henmry, 1914.

Synonym Cylichnostomidae Looss, 1902; Cylicosteminage Rail-
liet, 1915,
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Tribe Diagnosis.—Strongylinae. Ventro-veniral and lafero-ven-
tral rays elose together 'anﬁ parallel. Medio-lateral and postero-
lateral rays not close together and parallel. Dorsal and exierno-
dorsal rays originate separately. The vulva is close to the anus and
the uteri are convergent,

Type genus Cylicostomum Railliet, 1901,

The tribe Cylicostomeae contains the following genera:—
Cylicostomum Railliet, 1901,
Potertostomum Quiel, 1919 (page 23).
Craterostomum Boulenger, 1920 (page 23).
Triodontophorus Looss, 1902 {(page 23).
Oesophagodontus Railliet and Henry, 1902 (page 22;.
Gyalocephalus Looss, 1901 (page 23).
Cylindropharyne Leiper, 1911 (page 24).

Cylindroplarynz thus far has only been reported from the zebra.

*Genus Cylicostomum Railliet and Henry, 1902 (= Cylichnostomum
Lm:éss, 1902 = Cyathostomum Moalin, 1861); Trichonema Cob-
bold, 1874.

Maost of the species thus far recorded :meastre, 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 surrcundin
the mouth opening, more or less distinetly set off from the rest o
the bady. The mouth collar is regularly rounded, slightly flattened
or depressed or with its outer edge projecting forward. Inner surface
of mowth collar ocoupied by the exiernal leaf erown, consisting of
narrow flattened leaf-like processes, with pointel or iounded tips
according to the species. Mouth capsule subeylindrical in shape,
usually broader than long, but may he longer than hroad. Internal
leaf crown comes off from ihe 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 hursa is set off from the lateral lobes by a
notch. Dorsal rays of bursa large, split down or almost down to the
roats of the externo-dorsal rays, each with two lateral branches of
aboui the same size as the posterior portions of the rays themselves.
Externo-dorsal rays closely approached to the postero-lateral rays
and with their terminal portions turning off backwards, more or less
suddenly from their main course at an obtuse sngle. Genital cone
well developed, usually hluntly conical, but sometimes long and
almost eylindrical. Spicules long and slender, equal in size, ter-
mineting posteriorly in a double hook, one branch of which bends
sharply backwards. Vulva of female clasely approached to the anus.

Type species €. tetracanthum Mehlis, 1831.

* Aceording ko the law of priority, this genus ought to he termed Frichonema. In 1874
Cobbold described a larva Trickonema areuata, which ei a later date he stated to be a
Iarval form of S, tefracanthum. As according to the rules of zoological nomenciature, the
law of vriority must also be applied when any stage in the life-history is nemed before the
adult, the neme Cylicosfomum Raillet ought to be repiaced Wy Trichonemea Cobbold, 1874 ;
thie wonld mesn introducing an entirely unknown name and discarding a very famlliar
nne,

The genus description is taken from Ransom and Hadwen, 1913,
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Tn 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 mutusl zelations of the different forms has leen arrived
ab.  In his recent publications Thle (11 and 12) recognizes seven
distinet groups, five of which he raises to suhgenera.

Recently new varieties of species have been created, which are
based an a cﬁ:ﬁerence in the appendages of the genital cone. As these
uppendages are capable of some variation in certain_species, e.g.
C. goldi and €. nassatum, the creation of s new varnety based on
their structure alome is unjustifiable. In cases where the difference
of the appendages is accompanied by a slight variation, ~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 Cylicostomum Ihle,
1922, containg the following species: —

C. tetracanthum Looss, 1902 (page 33).

C. labratum Looss, 1902 (page 34},

C. ornatym Kotlan, 1919 (page 35).

€. labiatum Looss, 1902 (page 36).
. labiatum Lwooss, var. digitatum Ihle, 1921,
. coronatum Looss, 1902 (page 37).

C. sagittatvn Kotlan, 1920 (page 38).

External leaf crown is composed of 18-24 elements; those of the
internal leaf crown are thin, triangular plates, whose place of origin
extende backwards, te some distance from the anterior margin of ihe
wouth capsule. Mouth capsule rather short. Posterior extremity
of the female straight or slightly hent in & dorsal direction.

Group 2. —Alveatumn—ecatinatum group ov subgenus Cylicocercus
Thle, 1025 - group gomas v

€. alveatuwn Looss, 1902 (page 39).

C. catinatum Looss, 1902 (page 40).

€. eatinatum Looss, var. literaureum Yorke and MacFie,
1920 (page 40}.

C. catinatum Looss, var. psendocatinatwn (page 40), Yorke
and MacFie, 1919,

C. pateratum Yorke and MacTie, 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 triangular plates, and their point of origin may be
some distance from the anterior edge of the mouth capsule. Posterior
extremity of the female strongly beut dorsally and wusually has =
swelling in front of the vulva, giving it a resemblahce to the human
foot when seen laterally.

Group 3.—Radiatum—elongation gron . coCy-
elus Ihle,plgzz:_ I/} gronp or subgenus Cylicoey

C. radiatum Looss, 1902 (page 43).

C. triramosum Yorke and MacFie, 1920 {page 45).

€. elongatum Looss, 1902 (page 46},

C. elongatum Looss, var. Kotldn! Ihle, 1920 (page 47).

6}‘
CI‘
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. tnstgne Boulenger, 1917 (page 48).

. adersi Boulenger, 1920 (page 49).

. nassatum Looss, 18902 (page HO),

. nassatum {Laoss) -var. parvum Yorke and MacKFie, 1918
(page 50).

. leptostomum Kotlén, 1920 (page 51).

. auriculatum Yiooss, 1902 (page 52).

Mouth capsule with a hoop-like thickening at the posterior
margin. Elements of the internal leaf crown generally small and
nuinerous, originating close to the anterior margin of the mouth
capsule. Puosterior extremity of the female straight or only slighily
hent dorsally.

22Group 4 —Calivatum group or subgenus Cylicostephanus Ihle,
1922 . —
(. calicatun Laoss, 1902 (page 53),
€. minutum Yorke and MacFie, 1918 (page 54),
. longibursatum Yorke and MacFie, 1918 (page 55).
. hybridum Kotldn, 1820 (page H6).
C. poculatum Liooss, 1902 {page 58).
C. asymetrioum, n.sp. (page 57).

Mouth capsule usnally eylindrical or may be trapezium-shaped
in optical section. Elements of the internal leaf crown meostly short
and originating near the anterior margin of the mouth eapsule.
Posierior extremity of female usually straight,

Group b —Bicoronatum group or subgenus Cylicodontophorus
Ible, 1922 —

C. bieoronatum Looss, 1902 (page 58).
¢. euproctus Boulenger, 1917 (page 59).
C. ihlei Kotldn, 1921 (page 60). .
C. ultrajectinum Thle, 1920 (page 61).

Submedian papillae mostly conical in shape, with ghort rounded
tips; externa]l leaf crown usually composed of numerous thin
elements; those of the internal leaf crown are exceptionally large.
Moush capsule short and wide. Posterior exiremity of the female
straight. Vulva may be situated some distance away from the anus.

Group G.—Brevicapsulatum group: —

¢ brevicapsulatum lhle, 1920 (page 62).

€. prionedes Kotlan, 1921 (page 63).

Characterized hy the exireme shoriness of the mouth capsule,
Paosterior exiremity of the female straight.

Group T.—Montgomeryi group.—Dorsal and ventral walls of the
mouth ca&vsule are much longer than the lateral walls:—

. montgomery: Boulenger, 1920 (page 64),

Genus Oesophagodontus Railliet and Henry, 1902,

Uesophageal funnel well developed and with three tegth, which,
however, do not mojeet into the bueccal cavity. Bursa is bilobed
aud elosed all vound, no {race of a median (dorsal} lohe present., No
median dorsal 1ay. The posierc-lateral ray has an accessory branch.
Margins of bursa finely denticnlated. Post lermination of female
body pointed or mucronate, vulva comparatively far removed from
tip of tail.

Tvpe species O. robustus (Giles, 1832) Railliet and Henvy, 1902

(page 64).

Lo B o Tou Son Loy
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{ienus Poteriostomum Quiel, 1919,

Adult stage usually measures more than 16 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 ke differentiated
from the others by their greater length, .

The supporting rays form two distinet groups anters-median
and posterior. The postero-external (externo-dorsal) ray arises from
a common trunk with the dorsal. The main trunk of the dorsal ray
is not split to the base, but cnly for about half its length, the two
lateral branches arising from the undivided portion close to the
point of origin of the paostero-cxternal rays. These two lateral
branches run parallel to one another and to ithe externo-dorsal ray,
and are almest at right angles to the main dorsal ray. TPosierior
exiremity of the female shows po bosses; anus and vulva spme con-
:sifderalble distance from one another; anus situated far from the tip
of {ail,

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

P. imparidentatian Quiel, 1919 (page 66).
P. ratzii Kotlin, 1919 (page 67).
Genus Craterostomum Boulenger, 1920,

Mouth capsule constricted at its anterior aud posterior openings.
Mouth capsule wall ihickened at its anterior bhorder. Elements of
external leaf crown large and few in mumber. 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 hursa finely
denticulated. Bursa is continuous over veniral side of the body.
Anus and vulva removed from one ancther; anus some distance in
front of tip of tail.

Type species Craterostomum teruicauda Boulenger, 1920,

This genns eontains the three forms:—

€. tenuicauda Boulenger, 1920 (page 69).

', mucronatim Thle, 1920 (page 70).

. acuticaudatuin Botldn, 1919 (page T0}.
Geuus Gyalocephalay Lwoss, 1901,

Head separated irom the resi of the hody by a definite neck.
Mouth capsule and anterior portion of oesophagus highly com-
plicated in siructure. At the base of the chitinized oesophageal
funnel are three pairs ot chitinized ridges, which project anteriorly
9 3ix pointed teeth.  DBursa completely surrounds genital come—
prebursal papillae long and assume shape of genuine rays.

Long retractile genital coue. '

Posterior extremity female loug and tapering. Anus and vulva
far apart; anus some distance from the tip of the tail.
~ Type spesies Gyalocephalns capitatus Looss, 1900 (page 71).

Genus Triedontophorus looss, 1902,
. Charaeterized by the presence of three large teeth, which project
into the buceal cavity. FElements of external leaf crown numerous:
elettnenta of intexrnal leaf crown low and project internally as small
sepla,

Dorsal gutier well developed. Margin of bursa finely denti-
culate. Bursa elosed ventrally.
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Type species 1. winer Looss, 1801, . .
This genus contains four species parasitic in equines: —
T. minor Looss, 1900 (page T2).
I'. serratus Looss, 1900 (page 73).
I, Irevivaude Bouwienger. 1916 (page 7).
T. tenuicollis Voulenger, 1916 {page 7).

Genus Cylindropharyna Letper, 1911,

Buceal capsule abnormally deep. External leaf crown consists
of six lurge teeth corresponding in position to the head papiliae.
The two situuted 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 oi
the mouth collar, there projects hovizontally inwards a hroad
crescentic plate, the free concave margin of which is directed towards
the axis uf the mouth. Intermal leaf crown cousists of 12 large
elements,

Margin of bursa deuticulate, DPosterior extremity of female
straight and peinted.

Txpe species €, hrevicauda Leiper, 1911:—

C. brevicauda Leiper, 1911 {page 78).
C. longicauda Leiper, 1911 (page T9).
€. rhodesiensis Yorke and MacFie, 1920 (page 89).
C. intermedia, n.sp. {page 81).
| This genus has np to the present wnly been reported frumt the
Zehrit.

“2, Family TricHosTrONGYLIDAE (Leiper, 1912).

Stvongyloidea, ' meromyarian or polymyarian, body $liform
(cuptllaire); mouth surrounded by six papillae gnot always very
distinct). Bursa capulatrix typical and well developed, dorsal ribs
simple or double; buceal eapsule, absent or only rudimentary;
oviparous, eggs undergoing segmentation at ovi-position; female
genital organs simple or double.

Habitat digestive tract of vertehrae.

Type species Trichostrongylus Looss, 1905,

Subfamily .Tricfwstmngyﬂnae Leiper, 1908,

Trichostrongylidae: Usually reddish, female genital apparatus
double; ovijector well developedy ; valva in the posterior half of the
hady ; uteri usually divergent; gubernaculum and prehursal papillae
may be present or absent; dersal ray single or double,

Genns Trichostrongylus Looss, 1905,

Prichostrongylinae : 8mall, delicate, and generally reddish, hody
gradually fapering towards anterior extremity eommencing in front
of genital aperture. Head without inflations; three lips not very
distinct; papillae ‘ ponectiformes” or mnoduliform, wvery small;
transverse striation very fine and longitudinal ridges not always
distinet; cervieal papillae not visible; cesophugus long, with single
dorsal gland well developed; nerve ring and excretory pore at level
oi middle of vesophagus. Lateral bursal lobes very rfgrge, posterior
lobe not well developed. Ventral rays widely separated and of
different sizes, the ventro-ventral ray slender und directed ventrally,

* The elassificidion of the Trichostrongylidae s th:ItI adopted by Travassos (2).
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the ventro-lateral large and near the three laterals; the latero-
posterior more slender than the other two and near to the externo-
dorsal; dorsal ray short and split ai its exiremity; spicules of a
peculiar shape, typical for each species. At the proximal extremity
there is an espausion in the form of an escuicheon 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 eniirely absent, testes single,
ulerus and ovary slightly sinuous, ovijector well developed, vulva
iu posterior hali of the body, in the form of a straight or semilunar
slif, surrounded by chitinous lips, which project but slightly; iail
short, with a pair of small papillae near its extremity; eggs of
average size, with thin eolourless shell; segmentation commences in
the uterns.

Habitat —Small intestines and stomach of vertebrates.

Type species Zrichostrongylus retortacformis (Zeder, 1800)

Looss, 1907. _

{ily one species of this genus is present in equines Frichostron-

yylus aeel (page 83),

3. Family MerasTRONGYLIDAE Leiper, 1908,

Strongyleidea:  Buccal capsule absent. Bursa not well
developed, supported by atypical rays; oviparous or ovoviparous,
embryos developed at ovipositicn.

Habitat.—Lirculatory or respiratory gystems of mammals, rarely
in digestive tract.

RBubfamily Metastrongylince Leiper, 1908,

 Metastrongylidae: DBuccal capsule absent. Male with two equal
spicules and female with two ovaries. Eggs in varyiug stages of
evelopment when ovipostted, embryo not rhabditiform.

Type genus Metastrongylus Molin, 1861.

Genus Dictyocaulus.

Mouth cirenlor and naked; candal bursn has the posterioy rays
lobed; median rays simple, biobed or bifid; anterior double, the
anterior branch being the shorter. Two thick short spicules hrowsn
and alveolated, aceessory piece present. Vulva situated in the middle
f‘f the body: uteri divergent; embryos developed in eggs at ovipusi-
wn i —

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

SvrerFaminy ASCAROIDEA Rauirer axp Hewmy, 1915,
Synonym Ascaridea Diesing, 1861, of Travassos, 1914,
{Ziagnosi.—Mouth commonly provided with two or thuee

prommment 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, the others nre
submedian and are approximated in the ventiral line. Buecal capsule
1s not present. Males are provided with one or two spicules, rarely
with none. Female with two ovaries, oviparous. As a rule develop-
ment is direct and without an intermediate host; exceptionally (as
in Asearids of fish) there is an intermediate host. The two families
Ascaridae and Ozyuridae have representatives, parasitic in the hnrse.
(Uxyuridae, page 60.)
Type family Ascaridae Cobbold, 1864.
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1. Family Ascaripae Cobbold, 1864.

Ascaroiden: Polymyarian, mouth with three prominent lips
supplied with papillae, the dorsal lip being median and the two
others snbmedian and approximated in the ventral line; or with three
main lips and three relatively prominent or inconspiesous inter-
nedigte lips (interlabiz}, Male usually with two spicules. Caudal
extremity of female terminates conically and fairly abruptly.

Type genus Ascaris Linnaseus, 1758,

Subfamily Ascarinae Travassos, 1815, has the characters of the

family.
Genus Ascariz Linnaeus, 1758,
Synonyms Stomachida Pereboowm, 17803 Fusaria Zeder, 1800;
Lombricoides Mérat, 1821.

Ascarinae: Mouth with three well-developed lips. Msle with
two equal spicules, and with numerous papillae on the ventral surface
of the hody iu front of and behind the anus. Vulva near middle
of body or anterior to this point. Shell of egg thick, with numerous
mamilfate projections on its outer albuminous layer.

Type species Ascaris lumbricoides Linnaeus, 1758,

Two species of the genus are parasitic in equines.

1. Ascaris megalocephala (Cloquet, 1824) (page 83).
2. Ascaris zebrae (Sckrijabin, 1916) (page 84); 4. zebrae
has only been reported from the zebra.

2. Family Oxrurinae (Cobbold, 1864).

Ascaroidea: Meromyarian. Mouth with simple usually incou-
spictous lips, Males usually with one spicule, at times redueed,
imperfeetly chitinized or absent. CUzudal extremity of female much
elongated and subulate. Vulva anterior. Epgs characteristicelly
flatteued on one aide,

Type genus Ozyuris Rudolphi, 1803,

Beurat, 1915, states that the Oxyuridge, although considered by
most anthors as belonging to the Ascaridae, are very distinet and
should be considered as a special group baving the same origin as
the Heterakidae, but having evolved indepeadently of the latter.
The Ascaridae he would consider as the extreme type of ramification
of what he calls the phylum Heterakidae.

Railliet nud Henry, 1916 (5), have divided the Owyuridae mto
five groups: —

1. One spicule. no accessory piece :—

{a) Vulva anterior Oxyuris.
{}) Vnlva posterior.
. One spicule, and accessory plece :——
{a) Vulva anterior,
() Vulva posterior.
. Two nnequal spicules, vulva in or behind middle,
. Two equal spicules, vulva in middle, rarely before that point.
3. Two unequal spteules and nccessory plece, Vulva near nnus.

Atractis, Crossocephalus.

Gedoelst, 1916 (2), divides tlie CUwyuridee into iwo groups
aceording to the arrangement of the femnle genital organs:—

Gronp 1.—@enital apparatus simple, vulva near to anus.
Atractis., Crossocephalus.

2

el T
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Group 2.—Genital apparatus double.

= Group 1-4 of Railliet and Henry Oxyuris,
1. Genns Ozyuris Rudolphi, 1808.

Synonyms Owzyurus Lamarck, 1816; ZLepturis Schlotthauber,
1860 ; Dermatoays Se]meicier, 1886 ; Owxiurus, Sonsine, 1878;
Ozyurus Rudolphi, 1803, of Brumpt, 1910; Syshacia Seurat,
1916 ; Fusarella Seurat, 1916,

Osyuridae: Mouth naked or surrounded by slighily salient lips.
Uesophagus long, followed hy a bulb, usually guite distinct. Males
small and of relatively rare occurrence; provided with one spicule,
which may be imperfectly chitinized or mot developed. One or
more pairs of papillae in the vicinity of the cloacal aperture.
Females have the eaudal extremity greatly elomgated or subulate;
there are two ovaries. As u rule the vulva is located in the anterior
portion of the hody. FEggs elongated, thin-shelled, asymmetrical,
flaitened on one side and ending in rounded poinis. Embryo may
or may not he formed at oviposttion,

Type species Omyuris equi (Schrank, 1788) Blanchard, 1849

{page 8b).

2. Genus Crossocephalus.

Synonym Pterocephalus Von Lingtow, 1899 (page 85).

Crossocephalus is wow placed in the family Oayuridae next to
A tractis, with whieh it shows the following affinities: —

Oesophagus composed of twe parts with a distinet bulb;
excretory pore complex, two unequal spieules, vulva in posterior
part of Lody just in fromt of anus; female genital apparatus
simple; viviparous; embryos well devalopefe before leaving
uteras.
‘T'ype species Pterocephalus viviparus Von Linstow, 1899,

Before this Leiper (3) was inclined to create a new family for
Crossocephalus.  Railliet and Henry (3) in their classification of
Ascaridae suggested that Crossocephalus might be ranged next to
A nisakies Dujardin, 1845, in the subfaniily Anisakinas; Travassos
1) places it in the superfamiiy Rhabiasridea (Railliet and Henry,
1916) in the family Atractidee (Travassos, 1920).

Family Ascvitrvrinae Dujardin, 1845,

. Very small nematodes; ocesophagus with two bulbs; chitinous
Spiues, or teeth present in the buceal eavity; two equal spicules;
caudal bursa may be present; vulva at middle of the body. Usually
Iree iving in fresh water or decaying matter, a few parasitic ou
plants, rarely on animals.

Genus Probstmayric Ransom, 1907.

Small spindle-shrped forms, truncated anteriorly and with long
gradnally attenuated, acutely pointed tail. Cuficula thin, trans-
parent and free fromn spines or setae. Mouth with six lips. A small
lateral organ of uwnknown function in relation with each lateral lip
and the anterior portion of the hody. Pharynx elongated, eylindrical.
Oesophagus with two portions: anterior portion long and slender;
posterior portion shorter and pyriform with a bulb containing a
dentienlar apparatus.  Auns nbout two-thirds the length of the body
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from the arnterior end. Male with two short, nearly equal spicules;
without bursa, and with a number of pairs of post anal Eapi]lae.
Vulva of female at about the middle of the body. Eggs few, hatching
iu the uterus, and developing into embryos, which at birth exaetly
resemble the parent, except that the sexual organs are undeveloped.
Type species Probstmayria wivipara (Probstmayr, 1865), Ran-
som, 1907 (page 80}.
Synonyms Oeyuris vivipara (Probstmayr, 1865, of several
authors); Rhabdonema wivipara Railliet, 1893; Strongy-
Eides viviparus {Probstmayr) Tinstow, 1905; Ozyuris sp.
0085,

This species was first deseribed by Probsimayr, 1865, under the
name of Oeyuris vivipara. Perroncito, 1882, considered that 1t
should be placed more properly in one of the two genera Rhabdonema
ov Anguillula, and 1n 1893 Railliet assigned it to the genus
Anguiliula.

Gedoelst, in his ** Synopsis de Parasitologie,” places it mext io
the genug Strongylotdes in the family Angiostomidae. However,
in 1907 Ransom indicated its definite position and raised it to a new
genus Probstmayria, of which it is the sole vepresentative.

Travassos (1) places it in the family QOsyuridae (Qobbold, 1864),
subfamily Oxysomatinae (Railliet, 19186).

sSvrerraminy FILARIGIDEA (WEInwanp, 18568) Stoms, 1907,

Body ususlly very long and slender. Mouth with two lips or
without lips and surrouvnded by circumoral papillae. Oesophagus
slender, without posterior bulb, Awnus subterminal. Male with a
single spicule or with iwo unequal gpicules. Tail provided with
papillae, 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
exiremity, Two, four, or five uteri. Oviparous, ovoviparous or
viviparous. Development in many cases, perhaps all cases, reqnires
an intermediate host.

Type fanily Filariidae Claus, 1885.
Analytical key to families of Filaricidea : —
1. Mouth without Kps; vnlva near anterior extremity of
bady. Filariidae (page 28).
2, Mounth with twe lips; or mouth wihout lips in forms

where vulva is near posterior extremity of bod Spi-
ruridae (page 29). v v or

1. Family Fioarripsae Claus, 1885,

. Filaroidee: Body long and filiform. Mouth without lips. Male
with tweo spicules. usually gnite dissimilar. Vulva near the anterior
uxt;‘e]nli}' of the body. Adults subeutanesus, in blood ar on serous
sutfaces.

Subfamily Filaritnge Stiles, 1907.

_ Filariidae¢: Vulva anterior, near wouth. Spicules qnite dissi-
mwilar. Interirediate stages so far as is known occur in blood-sucking
arthrapoda. '

Type genns Filaria Mueller, 1787,
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Genns Setaria (Viborg, 1795) Railliet and Henry, 1911.

Filariinae: Mouth with projecting peribuccal armaiure deeply
notched on the lateral margins, less so dorsally and venirally; so as
to give the impression of two teeth when seen laterally and four when
seen at an angi)e. Tail in hoth sexes with peculiar caudal appendages.

Type species Setaria (Gordivs) equina, Abildgaard, 1783

{page 90).

2. Family Spiruripar Qerley, 1885,

synonyms Spiruroidea Railliet aad Henry, 1916; Sporwraia
Descazeanz, 1915,

Filaricidea: Mouth with twe lips, or without lips in formns
where vulva ix near posterior extremity of body. Male with posterior
extremity of body commonly expanded and alate. Female with vulva
wsually in middle of body, excepiionally near the posterior exiremity
28 noted above. Railliet and Henry, 1915, troat this as a super-
family the Spiruroidea.

tq) Subfamily Spirurinage Railliet, 1815.

Synonym Physalopterinae (Railliet and Henry, 1912, in part).

Spiruridae: ¥Females with two muteri and with vulva in the
middle portion of body, not close to anterior or posterior extremiiies,
Pharynx without ecircular rings or spirals,

'fy gebus Spirura Blanchard, 1849,

Gtenus Habronema Diesing, 1861, Seurat (3).

Characterized by lateral wings {organs of support and propul-
sion) sensorial ovgans (papillae) situated in very anterior region of
the body, mouth surrounded by lips, spicules unequal, guiding piece
or gubernaculum present; posi anal papillae asymmetrical; vulva
small and not projecting, nteri divergent, especially at ovijsctor.

Tﬁpe specles Habronema muscae Carter, 1861.

The following species are parasitic in equines in South Africa: —

Habronemae muscae Carter, 1861 (page 91).

H. (%pimptem) megastoma Rudolphi, 1819 (page 93).
H. (Spiroptera} microstoma Schmeider, 1866 (page 94).
H. zebrae, n.sp. (page 95).

by Subfamily Arduenninge Railliet and Henry, 1911,
piruridae: Mouth with two lips leading into a pharyux, which
is strengthened by cuticular ridges in the form of rings or spirals.
Spicules uneqnal, the longer several times the length of the ohorter.
our pairs of preanal papillae. ¥ggs containing embiyos when
oviposited.
Type genus Arduenna Railliet and Henry, 1912,

Genus Physocephalus Diesing, 1861.

rduenninae: Body elongated, tapering slightly anteriorly.
Head marked off from the remainder of the hody hy a cuticular
inflation, ending abruptly in a circular line a short distance, in
front of the posterior end of the pharynx, Extending from the base
of the cuticular inflation to about the middle of the hody are gis
latersl alae. three on each side, the middle wing on each side being
wider than the others. Month with two lips, each incised to form
three lobes and each lobe bearing a papilla. The mouth communi-
eating with an inconspicuous buceal cavity, which is without teeth,
and this in turr opens into a relatively Iong and wide pharynx. The
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walls of the pharyuz ure marked by cuiicnlar ridges in ihe form of
hoth spirals and rings, and extending the length of the pharynx,
The tail of the male is twisted spirally and furnished with a narrow
symmetrical bursa, snpported by four i)airs of preanal papillae.
S}piculea long and unequal, the left spicule about five times as long
as tihe right. Vulva somewhai posterior of the middle of the body.
Figg: smooth, with ihiek ghells and containing embryos when ovi-
posited. Usually parasitic in the stomach of Suidae and rodenis.
Typ?[ Szlieciea Physovephalus sezxalatus (Molin, 1860) Diesing,

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

SPECIF1C DIAGNOSIS.

Strongylus equinus (Miiller, 1780). Looss, 1900. (Plate I.)

Synonyms Strongylus armatus (Rundolphi, 1803); Sclerostomum

equinum (De Blainville, 1828); Strongylus neglectus
(Ilg;o%me]\, 1897; Selerostomum quadridentatum (Sticker,
U1).

Size~—Very large. Male 26-356 mmm., with a maximum breadth
of 1.1-1.3 mm. Female, 38-41 mm. (45-47, Looss), with a maximnm
breadth of 1.8-2.10 mm.

Head.—1,1-1.2 inm. is not marked off from the rest of the body.

Mouth collar high.

Head papillae.—Submedian, projecting us short points beyond
the surface of the mouth collar. Laterul papillae not prominent.

Mouth capsule shows a regular ellipsoidal shape almost equally
ronnded ai both the anterior and posterior ends. 1.1 mm. deep,
0.8-0.9 mu. wide. Three teeth project inio the buceal eavity; one of
which is a projection formed by ihe walls of the dorsal gutter, and
has its fres exiremity divided inte iwo points. The two others,
smaller in size, arise at a position which corresponds to the tops of
the two subventral divisions of the oesophagus.  All the teeth have
# fairly elongated conical shape with rounded terminations.

Dorsal gulter well developed, itz wall bearing the projection
forming the dorsal tooth.

Leaf  crowns.—External leal erown consists of numerous
elongated leai-like elements ariging from the anterior extremity of
the mouth collar. Internal, a row of small liair-like elements.

QOesophagus.—Long and slender 1.8-2.5 1um, ; slightly dilated at
its junction with the month capsule, then gradnally narrows down
to the level of the nervous system ; hehind which it dilates, reaching
its maximuma thickness of 0.5 mm. a shoit distance beforve its termina-
tion,

Ezcretory pore far forward, jnst hehind the mouth collar,

Cervical papillae at the level of the nerve ring.

Posterior ertremity, male.—Bursa small, median lobe short and
somewhat square in outline. Lateral lobes large and marked off
from the posterior. Dorsal ray rather slender, short, 500-600x in
length, its branches arising near to one another, and are sub-equal,
Externo~dorsal and laterals loug and tapering. Ventrals short.
Prebursal papilla very short.
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Posterior extremity, female.—Long and tapering to a blunt tail.
Anus 0,5-0.6 mm. from the tip. Vulva 12-14 mm. from the posterior
extremity. At this level the body has a breadth of 1.6-1.8 mm.

Occurrence.—May occur throughout the colon and caecum,
though preponderant in ihe veniral colon. Parasitic in the howse,
mule, and gonkey.

Strongylus edentatus Looss, 1900, (Plate 11.)

Synonyms Sclerostomum equinum Looss, 1900; Sclerostomnm

equinum pro parte.

Size.—Male, 23-26 mm. in length; maximum hreadth 1.3 mmnm,
Female, 33-38 mm. in length; mazimum breadth 1.6-2.2 mm.

Head.—Is distinetly divided off from the remainder of the body,
the neck-like construction being particularly marked in the female.

Month collar comparatively high.

Head papillae—The distal portions of the submedian searcely
projecting heyond the level of the mouik ecollar. Lateral papillae
short, with a broad base,

Mouth capsule cup-shaped, its largest diameter of 0.86-1.1 mm.
bﬁin near its anterior opening, and gradually diminishing towards
the floor.

Dorsal gutter well developed, no tooth-like projections make
their appearance from its base.  Small irregular i{eeth may make
their appearance at the top of the subventral divisions of the
pesophagus.

Leaf crowns, external of pnmerous sharply-pointed leuves.
Internal consists of a row of low conical teeth,

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

Ezcretory pore far forward, shorily behind the mouth collar,

Cervical papillae ot level of the nerve ring.

Posterior extremity, male.—Median lobe square and very short
indeed, iwo well developed rounded lateral lobes, marked off from the
posterior. Dorsal ray 400-476x in length, bears small, very slender,
branches, the external branch being ithe longest.  Externo-dorsal
ray slender. Lateral rays have very broad bases, with slender
terminal portions, the medio-lateral and postero-laieral converge
slightly. = Anterior rays slender, Prebursal papilla long, Qenital
cone not well pronounced ; dermal collar slightly developed on ventral
surface,

Posterior extremity, female, tapers bluntly. Anus 450-600p
from tip. Vulva 10 mm. from tip. Breadth of body at level of
vulva 1.6-1.9 mm.

Occurrence.—S, edentatus shows o decided preference for the
ventral colon, where it may oceur in large numbers, On the whole,
however, it is less frequently met with than the other two of Looss’
forms, Tt occurs as a parasite of the horse, mule, and donkey, and

has heen reported from a zebra from the Zoological Gardens in
London.

Strongylies vulgaris Looss, 1902, (Plate I11.)
Bynonyms Seelerostomum vulgare, Looss, 1900; Selerostomum
armatum Rudolphi, aceording to Poeppel, 1897; Sclerosto-
mum bidentatum (Sticker, 1901).
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Size—The smallest of the strongyli, the male, measuring
14-16 mm, in length, with & maximum breadth of 0.75-0.95 mm. The
female iz 20 mm, (23-24 mm., Looss), with a maximum breadth of
1.25-1.4 mm, The anterior extremity presenta a trnncate appear-
ance; the caudal extremity in the female is slender and poinied.

Head —Head not set off from the rest of the body.

Mouth collar comparatively high.

Head papillae.—The distal portions of the submedian scarcely
p]:r[ojecting %eyond the surface of the mouth callar. ILateral papilla
short,

Mouth capsule slightly cup-shaped, its dorsal aspect a little move
convex than the ventral one. Its maximum diameter 560-600z near
its anteriar opening; its average depth 44-53p.

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

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

Oesophagus.—Long and slender; 140-170x in length, with a
maximuin thickness of 32-40u.

Ezxeretory pore and cervieal papillue situaied at abont the level
of the nerve ring, 1.46 mm. from anterior extremity.

Posterior extremity, male.—Bursa has a median lobe of average
length, roughly triangular in outline; lateral lobes well developed.
Dorsal ray comparatively broad, 550-600x in length. The arrange-
ment of its hranches may vary somewhat. Lateral rays divergent,
ventrals long and parallel; prebursal papilla fandy long, Genital
cone small; dermal collar not developed; the enticle of the cone,
hawever, being raised into a number of small hemispherical or button-
shaped elevationa.

Posterior extremity, female.—Blender and pointed; Anus
1-1.2 mm, from tip. Vulva 6-6.5 mm. (8 mm., Looss). Breadth of
body at vulva about 1.2 mm.

Occurrence.~——The commonest form in Sonth Africa ocenrring in
the caeeumn and ventral colon of the horse, mule, donkey, and zebra.

Strongylus asing Boulenger, 1920 (3), (Plate IV,
L1ze.—Body large; male 18-32 mm. in length, with 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 coustriction, similar te but not nearly as well defined as that
of 5. edentatus.

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

Head papillae as in the other species.

Mouth copsule strongly developed, markedly cup-shaped when
seen in ventral or dorsal view. In lateral view the dorsal wall is
seeit to he shaorter and more convex than the ventral, recalling the
similar structure of 5. vulgaris.

Dorsal gutter well developed. but considerably shorter than in
the other species, its anterior termination being some distance behind
the anterior margin of the mouth capsule. A single tooth arises
from its base: like that of S. vulgaris it is divided inte two hroad
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lateral projections, which are, however, relatively much lower than
in that species, and subdivided Ly ill-defined grovves into a number
of rounded cusps. Tho laiter aré variable in number; in the majority
of specimeng, however, three principal cusps are congpicuous, 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.

COesophagus.—1.6-2.4 mm, in length,

. Ezcretory pore situated in the head region just behind the mouth
collar.

Cervical papillae are in the neighbourhood of the nerve ring,
about 1.5 yum. from the anterior extremity of the hody.

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 5. edentatus,
i.e. they are more slender than those of 8. eguinus. 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 fo examine
three male specimens, and the mode of hranching of the posterior
vay is linble to variation in many species of SBtrongyli. 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 1.4-0.6 mm. from the
posterior extremity,

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

Cylicostomum tetracanthum [Mehlis, partem Looss). (Plate V.)

Svnonyms Cylicostomum  tetracanthum (Mehlis, partem);
Strongylus tetracanthus (Mehlis, 1831); Sclerostowna quadri-
dentatum (Dujardin, 1845); Sclerostomum tetracanthum

Diesing, 1851); Cyathostomum tetracanthum (Molin, 1861);
trongylus tetracanthus (Sehneider, 1866); Cyathostomum
tetracanthum (Looss, 1900} ; Cylicknostomum tetracanthum
(Looss, 1902).

Size and shape.—Males vary in length froau 7-8 mm. (Looss, 9},
average thickness about 0.3 mm., Females, 88,56 mm,. (Looss, 10-12},

Head ingignificantly separated from the remainder of the body,
and in the females averages 130u in hreadih.

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

Papillae.—Tiateral head papillae not preminent. Submedian
head papillae moderately long, their bases somewhat broadened and
separateg from the slender extremities by lateral notches.

Mouth capsule—Circular, not deep, 12p deep, 60x wide, its
walls irregularly outlined, somewhst knee-shaped in profile, the
chitinized extra portion of irregular ontline converging from before
backwards. Its posterior point of origin at anterior edge of mouth
capsule,

Dorsal oesophageal gutter.—A blunt tuberele at the floor of the
mouth oapsule.

3
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Leaf crowns.—External leaf crown of about 22 elongated septa-
like leaves, Internal leaf crown originating from above the angle
of the knee, well developed leaves abont twice as numerous as those
of external leaf crown,

Oeso;vﬁa?us.—Short and stout 360-400x long, maximam breadth
112-120p; eylindrieal, with a slight thickening at its commencement.

Ezeretory pore immediately behind nerve ring.

Cervical papillae at about same level 280p from anterior end.

Posterior extremity, male.—Medium sized median Iobe, ronnded
in onfline, not definitely maiked off from laterals. Dorsal rays
irregular in outline, and may have accessory branches. External
dorsal branch slightiy shorter than the medium and posterior dorsal
branches. Laterals diverging; the iip of the median lateral com-
verging with the externo-lateral, genital cone short, dermal collax
developed on veniral surface only. Prebursal papillae short.
Appendages of the geniial come separated from one another, but
eontiguous in the median line; ovoid, with a short blunt point arising
on ity posterior surface.

Posterior extremity, female.—Usually straight, but with strongly
pronocunced lateral prominences. Tail represenied hy a short acute
point, which may be slighily bent dorsally, anal opening ab its
base 100-120x from tip. Vulva 140-200x in front of anus. Breadth
gg Egdy at level of vulva 360-420x. Vagina short. Eggs 76-80x by

- F.

Occurrence.—1In South Afriea this species displays a manifest
partialil:g for donkeys, being present in mine of the eleven (donkeys)
examined,

In horses and mules it hever occurred, and once only in the
zebra, Looss and Kotldn did not find it exclusively in donkeys.
T.0083 does not even enumerate it in his list of forms characteristic
for the donkey. Iits chief haunt is the ventral colom, mor is it
infrequent in the dorsal colon. I only fonnd it once in the caecum,
and then only in small numhers.

In Egypt (Looss) (. tetracanthum is found hoth in the horse and
. the donkey, and is the commonest form. In Huangary {Kotldn) it 1s also
of frequent cccurrence ‘‘ am hiufigsten in der unteren Colonlage.”

Cylicestomum labratum (Loos, 1902). (Plate VL.)

Size and shape.—Delicate markedly slender worms.  Male,
6.5-7 mm. (7-8 mm., Looss) in length; maximum breadth 280-340.
Female, 7.5-9 mm. {9-9.5 mm., Looss), maximom breadth 320-380x.

Head 104y, separated from body by a slight constriction.

Mouth collar distinctly set off, projecting anteriorly inte four
lips.

Head papillae.—TLateral head €apillae not prominent. Sub-
median head papillae moderately long, slemder, distal extremity
separated off by a zlight notch,

Mouth capsule circular in transverse section, short, in the main
eylindrical, 14-18x deep, 40-44x wide; its walls of moderate thickness
throughout. FExtra chitinous support of the external leaf erown
present,

Dorsal oesophageal gutter does not project into the hneeal cavity.
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Leaf crowns,—Ieaves of external leaf crown sbout 18 in number,
their sharply-poinied tips clearly projecting beyond the mouth collar,
Internal leaf erown shorter and leaves more nuinerous, origineting
just behind anterior border of mouth capsule.

Qesophagus.—Average length 340p. Slightly swollen invmedi-
ately hehind the oral cavity, practically cylindrieal, with but slight
increase in width in its poesterior portion, wheve it attzins its maximum
breadth of 80pz.

Freretory pore slightly in front of the long eervical papillae
240280 from anterior end,

Posterior eatremity, male.—Bursa exhibiting a rather short
median lobe, roughly triangular in outline, sometimes ronnded. The
dorsal rays do net spread out much, but run backwards, keeping
nearly parallel, except at their tips, which diverge. Raﬁﬂs not very
thick, ~ Accessory branches msay he present. Laterals diverge.
Externo-dorsal arising near the posterve-lateral, appendages of the
genital cone without projecting points, pear-shaped, their thiuney
extremities diverging laterally.

Posterior extremity, female.—SBtraight, usuelly with pronounced
lateral noiches; blunter than labiatwm. Tail representing a short
point, Anus 60-70u fromr tip of tail, Vulva 80-100px in front of
anys. At level of vulva the width of body is 140-1604. Vagina
short. Eggs 64-80p hy 32-40p.

Ocourrence,—Up to the present it has not been found m the
zebra, but it ecenrs frequently, though never in great numbers, in the
horse, donkey, and mule. ﬂs favourite haunt is the ventral colon,
bult ii may also be met with in the cmecum, or other parts of the
colon,

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

Cylicostomum ornatum (Kotldn, 1919) (1), (Plate VIL.)

Stze.—Female, 10-11 mu. ; maximam thickness 0.51 mm. Male,
8-9 mm. ; maximum thickness (.34 mm.
Head.

Mouth collar similar to that of (€. calicatum, its height is
enuivalent to half that of the mouth capsnle.

Head papillae.—Submedian papillae are long, needle-shaped,
and project well beyond the mouth colar.  Lateral papillae shorter
with a broader hase.

Mouth capsule is similar in structure to that of C. labratum
tLiooss), 20n high; walls diverging from before backwards, immedi-
ately in front of posterior opening of oral cavity, it is nearly twice
as broad as lrigh, 56p. The walls of the buccal cavity arve thin
anteriorly (pointed in optical section), but soon attain their greatest
thickness; after this theyv recrease in breadth, and end llunily at
their posterior end.

Dorsal oesophageal gutier 0{)&1!8 as a slight tubercle in the
posterior third of the mouth capsnle.

Leaf crowns.—External leaf crown inserted at the base of the
nouth collar, consists of 20-24 long lencet-like elememts; not wery
refractive, project for a third of their length beyond the mouth collar.
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Internal leaf crown arises at the anterior thickened portion of the
mouth capsule. It congists of 36-44 comparatively short peinted
elements, which are nearly three times as long as broad.

Oesophagus.—8lightly swollen immediately behind the buceal
cavity, cylindrical up to the level of the nerve ring. On the whole,
however, flask-shaped, female 0.51-0.68 mm. in length, male (.44-
0.47 mm. ; maximum thickness {).121 mm.

Excretory {mm in the last third of the oesophagus. The thin
pointed cervical papillae are at abhout the same level,

Posterior extremity, male.—The middle lobe of the bursa is com-
varatively short and hroad. The dorsal rays originate in a thick
trunk, no accessory branches,

Posterior extremity, female.—Resembles that of C. tetracanthum,
somewhat * knotty,”” lateral notches present, with result that tail
region is at an angle to longitudinal axis of body. Anus immedi-
ately in front of tail region, vulva near to anus.

Ocecurrence.—'Thizs species has up to the present only heen
reported from Hungary (Eotldn) (1).

Disoussion.—There is a striking resemhblance hetween this new
species and C. lebratum, 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 gutter, however,
differentiate it from Looss’ form. In his deseription Eotlén states
that ‘° Die muudkapsel ist naoh dem Typus derjenigen von €
labratum gebaut.”’ In his drawing, however, he does not figure
the extra chitinous supports of the external leaf crown, which is so
characteristic of the tetracanthum group. According to the drawing
of the head region €. ernatum ought rather to he placed in the
alyeatum-catinatum group, where it would come next to €. goldi.
Cylicostowwm laliatum (Looss, 1902}, (Plate VIII.)

Synonym Cyathostomum labratum (Looss, 1900, ex parte.

Size considerably larger and stouter than C. labratum. Males,
7.75-8.5 mm. (Looss, 8.5-9 mm.); maximuom thickness, 360-400u.
Females, 9.5-10.76 mm, (Loogs, I0-11 miu.); maximum thiekness,
440-520p.

Head.

Mouth coliar distinetly set off, projecting enteriorly into four
laage lips, covering almost entirely the front of the head.

Papillae a3 in C. labratum, the distal portions of the submedian
papillae, however, slighily longer.

Jouth capsule circular, extraordinarily short, 12-16g deep and
5(-56s: wide. Iis walls thick, but deereaging in thickness toward
the anterior and posterior openings. Extra 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, their extremities scarcely projecting out of the mouth
opening.  Internal leaf crown starting ot thickest portion of the
wall of the mouth capsule.

Qesophagus rather thicker than in C. Jabraium. 360-380x long,
with a maximum hreadth of 96-112x.

Ezcretory pore and Cervical papillae at about the sane level
just behind the nerve ring 300-380u from anterior extremity.
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Posterior eaxtremity, male.—Bursa possessing a rounded median
lobe of extreme shoriness. DiarrmatfJ collar exceptionally well
developed ventrally, medio- and postero-lateral rays converge, the
dorsal rays show a tendency fo deveiop irregmlar outlines or even
accessory branches. Appendages of the genital cone absent ; replaced
by two medinm-sized pointed prominences of the posterior part of
the dermal collar directed towards each other,

Posterior extremity, female, constantly raised towards the dorsal
agpect; tail represented by a short point ngually bent ventrally, Omne
pair of flat lateral knots. Anuns 45-80u from tip of tail measured
diagonally, Vulva 1204 in front of anns; at this level the body has
an average thickness of 140-160x. Eggs 76-80p by 32-384. Vagina
of average length.

', labiatium (Looss) var. digitatum. Thle, 1921 (10).

Ihle describes & variety of C. labiatum Looss which agrees in
the main with the typical form.

Males, 7-8 mm.; immature females, $-8,75 mmr. Qesophagus,
345-410p, The dorsal lobe of the hursa varies in length, and is
generally longer than in Looss’ form. Length of the dorsal ray
measured from peoint of origin of the postero-external ray varies from
310-380p. Besides the processes of the dermal collar present in the
typical form, this variety shows finger-like processes on both sides of
the posterior part of the genital cone; the number and form of these
processes fluctuate—as many as three may he present.

Posterior extremity of female as in the typical form. Distance
from anus to vulva is smaller (ca, 95¢ in iminature), and the distance
from anng to tip is 80-110p measured along the axis of the body.

('ecirrence.—Both these forms cecur in South Africa; the typieal
form, however, being the more abundant. In size it i1s generally
somewhat smaller than the Egyptian form. They are to_be found
in practically all portions of the colon, but more espeeially in the
ventral colon of horses, mules, and donkeys. Not reported from the
zebra as yet.

Cylicostomum coronatum (Looss, 1902). (Plate IX.)

Size.—Males 8.75.9 mm. (Looss, 7-8 mm.}; maximum breadth
340-3604, Females 9.5-10 mm. iLooss, 9-10 mm ) ; maximum breadth
4004404, Body slender and delicate, females easily recognized even
with the naked eve by their whip-like posterior extremity.

Head.—116-1204, sometimes appears separated from the body by
a very slight neck. . .

Mouth collar sharply set off against the remainder of the skin,
abont ag high as it ig thick. .

Head papillge submedian, with the distal portion rather long and
narrow, FLateral papillae not prominent. )

Mouth capsule nearly cylindrical, considerably longer than in
the other species of this group (except perha.is ornatum), 44-H0p
deep by 24-28u wide. Tts walls remarkahly thick threnghout, except
at extreme anterior end, slightly hent inwards at about the middle.
The extra chitinons support of the external leaf erown may somstimes
he at right angles to the month capsule walls or nearly parallel tn
them, according to the state of contraction of the mouth opening.

Dorsal gntter does not project into the buccal cavity.
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Leaf erewns.—External leaf crown composed of about 22 long
sharply-pointed leaves, which project beyond the mouth opening.
Internal leat crown applied to the thin portion of the inouth capsule;
its elementa fairly short,

Oesophagus.—Cylindrical, with glight swelling at its posterior
extremity, 380-400u lorg, with 2 maximum thickness of about 1004,

Excretory pore and cervical papillae at a short distance behind
the nerve ring, 280-300x from anterior extremity,

Posterior extremity, male.—Possegsing a median lobe of con-
siderable length, and with almost parallel borders. Length of dorsal
ray meagured from point of insertion of postero-external ray averages
600z, medio- and postero-lateral rays rather thicker than the rest.
Accessory bhranchez may be present on the dovsal rays. Appendages
of the genital cone somewhat removed from ome another, almost
spherical, their apices beset with a number of delicaie points.

DPosterior extremity, female.—Straight and slender, the sub-
Iateral knots hardly ever prominent. Distance from anus to tip of
tail 160-200x. Distance from anus to vulva 120-140x {Looss, 115u4).
At this level the body has a width of 140-160x. Vagina 280-360,
fairly long. Eggs 80-90x by 36-44pu.

Qceurrence.—Mainly in the caecum, bui may also be present in
comparativelly large nmmbers in the veniral colon. Found in the
zebra a8 well as in the domesticated equines.

Cylicostomum sagittatum (Kotldn, 1920) (3). (Plate X.)

Size.—Males 10-11 mm. ; maximum breadth 0.4 mm. Females
12.12.5 wm.; maximum breadtly 0.5 mm,

Mouth eollar is of medinm height,

. Papillae—Submedian papillse project beyond the mouth open-
ing, conieal base; lateral paptllae not prominent.

Mouth capsule.—Depth 0.04 mm., decreasing in thickness
towaxds the anterior and posterior openings (0.1-0.12 mm.) converg-
ing slightly from before backwards. The extra chitinons supports
of the external leaf crown (I.e. problematic strnefure of Loos in ihe
subs:ffl:.ance of the mouth collar} greatly converging from before hack-
wards.

Dorsal gutter opens at the base of the buceal cavity.

Leaf erowns.—Vxiernal leaf erown composed of about 18-20
fairly broad pointed elements, hardly projecting beyoud the mouth
opening, onginating at anterior exiremity of mouth capsule.
Internal leaf crown of numerous (70-80) narrow leaves, inserted at
the thickest portion of the mouth capsule.

Oesophagus.—0.6-0.7 mm. long, with a maximum breadih of
0.18 mur,

Egzoretory pore and cervical papillae just behind nerve ring in
the middle third of the oesophagus. .

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

Posterior eriremity, Ifemale.—_-Similar in structure to that of
€. elongatum, i.e. gradually tapering down to the anus, behind this
suddenly falling away into the short stout tail, lateral knots removed
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from one another and fairly preminent. At the bhase of the tail
0.14 mm. from the tip iz the anus, distance between anus and vulva
0.1 mm.

Oceurrence.—Only reported once from the caecum of a horse in
Hungary.

Cylicostomum alveatum (Looss, 1902), (Plate XT.)

Size.—Males 10-10.6 mm,; mazimum Lreadth 0.5-0.356 mm.
Females 10.5-12.5 mm. (up to 13 mm., Loozs); maximum hreadth
0.62 mm.

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

Mouth collor ellipsoidial with its dorso-veatral axis, semewhat
longer then its lateral one, reunded in profile, separated from the
remainder of the skin by a flat furrow, or merely by a constriction.

Head papillae.—Submedian papillae very short, laterals mnot
prominent.

Mouth capsule tairly deep, 48-b4p, not eylindrical, ellipsoidal in
cross section, its longer axis dorso-ventrally, Walls of the mouth
capsule tolerably thick, slightly bent inwards laterally, and thicker
than on the dorsal and ventral aspects. Owing to this arrangement
the mouth capsule offers a rather dissimilar alipearance aceording fo
whether it be viewed dorse-ventrally or laterally,

Dorsal gutier entirely absent; orifice of the dorsal vesophageal
gland situated on the floor of the oral cavity.

Leaf crowns.—External composed of 20 short pointed leaves,
which hardly project beyond the mouth opening.  Internal leaf
crown not originating in a single plane. Ent slightly nearer the
anterior extremity st the sides than dorsally and ventrally.

Oesphagus relatively short 660-800p (Twoss, 600x), swelling
hehind oral cavity, slightly narrowed down to the nerve ring, then
gradually enlarging, extreme diameter 160-190x.

Ezcretory pore and the fairly long cervical papillae at about the
level of the nerve ring; 360-390z from anterior extremity.

Posterior extremity, male.~—Medium sized, rounded median lobe,
which is nsually somewhat closed; not distinetly separated off from
the lateral lobes by the usual notch. Tength of posterior dorsal rax
measured from point of origin of postero-external ray 560-G20u,
Rays all divergent. Accessory branchings very frequent. Dermal
collar mnot well developed. Appendages of the genital cone
cylindrical, somewhat diverging towards the sides; their free extremi-
ties continuwed into a rod-like process with rounded termination.

Posterior extremity, female.—Sharply hent to the dorsal aspect
at an obtuse angle; a pair of knof-like prominences arising on the
opposite side. The whole termination of the hody thus assumes a
rather truncate appearance. A clitellum-like thickening of the sub-
cuticular substance is often seen embracing the body in fromt of the
sub-ventral prominences. Tail very short indeed. Anus 60-72x from
tip, vulva 70-80g in front of anus. Vagina long up to 900x. Eggs
80p by 40u.

Occurrence.—Mainly in the caecum. Very frequent in the
zebra. In the domesticated equines it iz rare; it was only present
in small numbers in one lorse,
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Cylicostomum catinatum {Looss, 1902). (Plate X1I1.)

Size.—Males 7-8 mm.; females 9.5 mm., of an average thick-
nesy of (.35 mm,

Head slightly thickened.

Mouth eollar’ well developed and distinetly set off against the
remainder of the skin, ifs shape alightlfr ellipsoidal, with dorso-
ventral axis shghtly longer than the lateral one; rounded in profile,

Head papillae.—8uvbmedian papillae with fairly long distal per-
tions., Lateral papillas fairly promninent.

Mouth capsule fairly deep, ellipsoidal in cross-section with its
longer axis dorso-venirally. Walls of considerable thickness at the
sides slightly bent inwards and thicker than on the dorsal and ventral
aspects; so that the inouth capsule presents a different appearance
when seen laterally than from a dorsal or veniral aspect,

Leaf crowns.—FExternal leaf crown of 21 pointed leaves, which
project beyond the mouth opening. Internal leaf crown not arising
in one place, but originating at the gides, somewhat nearer fo the
anterior margin of the mouth ecapsule than dorsally and ventrally.

Frorsal gutter absent, orifice of the dorsal oesopbagus gland
opentitg on the floor of the oral cavity.

Oesophagus only slightly narrowed at the level of the nerve ring.
 Ewcretory pore and cervical papillee at the level of the nerve
ring.

Puosterior extremily, male.—Bursa remarkable for its exiremely
short, mot quile semi-cireular, 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,

Pasterior extremity of the femole.—Terminal portion bent to the
dorsal aspect at about s right angle; the portion itself markedly
thin 1n comparison with the preceding portion of the body. Ventral
prominences large and projecting; tail exceedingly short; vulva
0.06 mm, in front of the anus,

O ylicostomum catinatum Looss var. Ltoraureum, (Yorke and Macfie,
1920y (19). (Plate XII.)

Size.—Male 9 mm., Females 8.75-12 mm., average 9.9 mm.

Indistinguishable from . catinatum (Looss) excepting by the
vharacters of the genital cone, which exbibited a striking difference.
Tie a{vpendages of this worm conasist of iwe long finger-like processes,

esch bearing e tubercle on its inmer aspect and a short process
between them.

Cylicostomum catinafum (Looss) var, pseudocatinatum Yorke and
Macfie, 1919 (6). (Plate XI1))

* Synonym: Cylicestomum pseudocatinatum Yorke and Maefie,
1919,

Size—Small delicate species. Males 5.2-6.6 mm., greatest
hreadth 260x. Females 6,1-7.7 mm., greatest hreadth 3204, '

* Yorke and Macfie originally described this worm as a new species, but as
it does mot differ wmore from C. cafinatum than does (. cafinafum var.
litoraureum it cannot be comsidered as a new species, hut is rather to be looked
upon a8 4 variety of ¢, ¢afinainm Looss.
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Head —Neck separaiing the head Irom bedy is distinet.
Mouth collar marked off from rest of skin by a definite constriction.

Head papillee.—Submedian papillae pointed and projecting
heyond mouth opening. Lateral papillae prominent.

Mouth capsule—Ellipsoidal with its longer axis dorso-ventrally.
‘Walls of mouth capsule are slightly kneed inwards, very stout pos-
teriorly and slender anteriorly. When viewed laterslly the walls
converge congiderably from before backwards; veniral wall longer
than dorsal as also in the typical form,

Dovrsal gutter does not project into the buccal capsnle,

Leaf crowns.—Exiernal of 20 large pointed elements. Intexnal
of numerous long narrow elements arising from the middle of the
mouth capsule, just anterior to the knee; the line of origin laterally
is somewhat nearer the antericr opening of mouth capsule than it is
dorsally and ventrally.

(esophagus.—In the males 314-349u long and 70-82¢ broad. In
the femsales 322-363p long and 72-83p hroad.

Ezcretory pore and cervical papillae ai sbout the same level;
they lie over the third or fourth fifth of the oesophagus behind the
nerve ring.

Posterior extremity, male.—Doraal lobe short almost semi-eiveu-
lar. Aceessory branches present. Length of main trunk of posterior
ray fromn tip to point of origin of postero-external ray varies from
230-298s. Dermal collar well developed. A]ipendages on each side
are represented by wlight elevations, furnished with two econical
processes, the inuner being the larger.

Posterior eztremity, female, is beut dorsally at right angles,
Ventral prominence large and projecting. Tail short and conical.
Distance hetween anns and vulva 45-85x, distance from #p te anus
54-81p.

Discussion.—These three forms which are essentially the same
except for a elight difference in size and slight variations in the

appendages of the male genital cone, may yet prove to be the same
Worta,

. Looss’ typical form has medium long processes with notched ont-
Immes and rounded extremities.

Var. litorqurewm has two lon ﬁnier-like processes, each bearing
a tuberele on its inner aspect and a short process beiween them.

Var. pseadocatinatun.—Appendages on each side are representec
by slight elevations furnished with two conical processes, the inner
being the larger.

Even here the differences ave 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 orviginal conical processes, some forms thus
Dresentang wmore the appearance of the litoraureuwm appendages., Be-
sides these slight differences in the appendages the measurements of
the South African worms were on the average slightly larger than
those given by Yorke and Macfie.

Males 5.75-7.26 mm. Maximum breadth 2501-300g. Females
6-7.75 mm, Maximum breadith 360u.
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(lceurrence.—L. cutinatum var. pseudocatinatym displays a
decided partiality for the ventral colon, but may also be found in the
ceecum and other parts of the colon. Ii may be present in great
numbers in horses, donkeys, or mules, but is entirely missing in the
parasitic fauna of the zebra.

Cylicostomum pateratum Yorke and Macfie, 1919 (6). ({Plate XTIi1.)
=Cylicostomnm cymatostomum Kotlan, 1919 (1).

Size.—Males 8-9.5 mm. (10-11 mm. Eotldn), maximum hreadth
380p (0.6 mm. Kotldu). Females 8.4-11 mm. (13-15 mm. EKotldn),
mazimnm breadih 393p (0.7 mm. Eotldn).

Head separated from the body by a neck.

Mouth Collar.—High and marked off from the rest of the skin
by a constriction; is charaeterized by a peculiar nsrrowing opposite
the laieral papillae.

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

Mouth capsule ellipsoidal in transverse section, 1ts longer axis
running dorsal-ventrally. The lateral walls, seen in optical section,
are wedge-shaped, being slender anteriorly amnd stont posterierly.
Anteriorly they are continned into the extra chitinous structure.
Inner surface notched at ihe insertion of the internsl lesf crown.
When viewed laterally the walls of the bmecal wapsule converge
considerably from hefore backwards. 25.28p deep; when seen from
the side the month capsule appears less deep owing io the fact that
the walls of the huce capsulie are set obliquely. Lateral diameter
at auterior opening 35-89, posterior opening 79-88u.,

Dorsal gutter does not project into the huceal cavity.

Leaf Crowns—External leaf crown composed of about 22 large
peinted elements projecting out of the mouwth opening. The internal
consists of numerons long narrow elements arising from a sinuous
line situated deep in the mouth capsule.

Oesaphagus of medimm size 530-695u (Kotlan 0.76 mm.) shightly
swollen immediately behind the bneceal cavity, eylindrical np to the
nerve ring, increasing in breadth behind this level and reaching its
maximum thickness 146-149p (Eotlan 180x) just before the posterior
exiremity.

Ezcretory pore and cervical papillae immediately hehind the
nerve ring 300-360z fram anterior extremity.

Posterior extremity, male.—The dorsal lobe of the bursa is shat,
about semi-cireular. Length of main trunk of posterior ray from
the tip to point of origin of the postero-external ray 442z, Small
accessory branches may be present. Externo-dorsal ray sharply bent
hackwards. Lateral ray cowparatively plump, all diverging slightly,
Ventrals parallel but nat long; prebursal papilla of average length,
Dermal collar well developed on both the ventiral and the dorsal
surface of the genital cone. The appendsges are represented hy
slight elevations, furnished with three conical processes, the inner-
most bearing a long finger-like process. In some ecases only the
innermost elongated process is present,

Posterior exitremity, female.~'The end of the hody is bent dor-
sally at right angles, Ventral prominence large aczd prejecting.
Taif short and conieal. Distance measured straight along the middie
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line of the tail from the tip to a line drawn horizentally througlh
the anms averages 114p; distance between anus and vulva 104p.
Vagina short 360-420p. Eggs 88-100p by 40-44p.

Occurrence.—Of {requent though never numerous cectrrence in
the horse; rare in the donkey and mule and as yet not reparted from
the zehra. It is mostly fouend in the ventral colan.

Cylioostomum goldi (Beulenger, 1917} (2). (Plate X1V.)

Synonym C. tridentatum Yorke and Macfie, 1920 (8).

Size,—A moderately small species of the genus Cylicostomum.
Males 5.2-6 mm. (7-7.5 mm. Y, and M.}; maximum breadth 230-280u
(307 Y, and M.). Females 6-7.8 mm. (7.6-9.756 mim, Y. and M.};
maximum breadth 280-300z (450« Y. and M.).

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

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

Head papillae.-—Submedian, conieal and projeciing, their small
distal extremities separated off by a constrction; lateral incon-
spicuous,

Mouth cgpsule.—Alniost circulsr in transverse section, Walls
of gimost nniferm thickness throughout, kneed slightly at the inser-
tion of the internal leaf crown, decressing in thickness anteriorly.
Month capsule fairly deep 20n (29x Yorke and Macfie), and 45-60x
in hreadth.

Dorsal oesophageal gutter projects into the bucecal capsule as
small tubercle. -

Leaf crowns.—External consiats of about 20 large leaf-like
elements. Internal is composed of about 36 rather long, moderately
hroad eleuients, having a pallisade-like appearance.

Oesophagus,—Moderately long, somewhat slender and eylin-
dricai, 300-500u, its maximum breadth 70-7Hu (104-131p Y. and M.).
Oesophageal funnel very well developed and from its chitinized walls
three smiall triangular teeth, corresponding to the three divisions of
the oesophagus, praojeet into the mouth capsule one dorsal and iwo
ventro-lateral.

Excretory pore and cervical papillae situated vather far back on
the bady, at a level half-way between the nerve ring and the posteriox
{axgremity of the oescphagus, 250-300u fram the anterior end of the
-ody.

Posterior extremity, male.—DBnirsa has a medium-sized dorsal
lobe, rounded in outline and in some cases appears almost semi-
cireular. Length of main trunk of posterior ray ahont 450x. Darsal
rays diverging but slightly; accessory brauchings may he present on
the main dorsel branch. Lateral rays small, diverging; the postero-
lateral rather longer than the other two, Prebursal papilla shart,
Dermal ecallar is well developed on both the dorsal and the ventral
surfaces of the genital come. Appendages of tlie genital cone
{Boulenger) have the form of very thin delicate plates, each provided
with two glender, finger-shaped processes. Appeidages (Yorke and
Macfie) are absent; two finger-like processes shmilar to those of

C. labiatum, however, may be present on the posterior purt of the
dermal collar.
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Posterior extremity, female, is hent dorsally almost at 1ight
angles to the main axis of the body. Ventral prominence usuaﬁly
large. Tail short and conical. Anus 100-110p from the posterior
extremity, Vulva about 110x in front of anus. Vagina short. Fggs
have an average length of 100x by an average breadth of 50u.
Discuszsion.—1In his original description Boulenger (2} stated,
that the dorsal oesphageal gutter was absent, Upon further examina-
tion, however, he remarked, that it iz present as a small tubercle
and also draws attention to the three chitinous teeth which projeet
from the oesophageal funnel inte the oral eavity. This modified
description of €, goldi agrees entirely with that given for €. tridenta-
tum, except for the structure of the genital appendages. 1n most
of the Soutli Afiican worms I not only found either the typical
C. goldi or ., tridentatum appendages or their modifications
separately, but very often both in the same worm. Thus C. tridenta-
fum can no longer be considered as a separate species.
Qccurrence—A very commonu parasite of the colom, especially
the dorsal portion; very rare in the caecum. Has also been reported
from the zebra (Vevers} as well as from the horse, mnle, and donkey.

Cylicostomum mettami 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,

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

Dorsal gutier not mentioned in the description.

Leaf erowns not mentioned.

Oesophagus is short and thick,

Ezcrétory pore lies on a level with the greatest diameter of the
oesphagus,

Posterior extremity, male.~—Genital cone i3 enormously developed,
extending beyond the bursal membrane, which latter is itself abnor-
mally emlarged venirally, in consequence of which the prebursal
papillae are very stoutly developed and resemble the ventral rays.
Spicules long and bair-like.

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

Oceurrence thus far reported but once from England.

(' ylicostomum radiatum Looss, 1902, (Plate XV )

Size.-—General appearance rather bulky. Male 10-11 mm, long;
maximum breadth 550-580x. Female 11.5-12 mm. (Loass 13-14 mm.)
maximum breadth T00-720p4.

Head —140-200, continuous with the hody,

Mouth collar bulky, marked oft fromi the rest of the skin by a
definite eoustriction; mobile, presenting therefove various aspects
according to the state of contraciion of the mouth opening; notches
present 1n its anterior border, when the mouth opening iz shut,



45

. Head papillae.—Sphmedium head papillae, with long distal
extremities; laterals slightly prominent, especially when the mouth
collar is wide open.

Mouth capsule gently ellipsoidal in cross section with the longer
axis ronning frem side to side; fairly low 52, with a maximim
width of 112x. Walls thin and straight, with a hoop-like thickening
at their posterior margin. When seen in cross sections the wall
presents a more or less pronounced undulating course,

Dorsal gutier entirely absent.

Leaf crowns,—External composed of 26 rather flat elements,
originating ahout midway up the mouth collur 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 avd relatively little enlarged
posteriorly. Tt ranges from 0.8 mm, to 1 mm. in length, with its
greatest hreadth 104-200u.

Ezcretory pore and cervical papillae at a short distance behind
the nerve ring 540-670u from antertor extremity.

Posterior extremity, male.—Bursa has a medium sized median
Iohe with rounded ocutline which is separated from the lateral lobes
by a definite notch. Dorsal ray varies between T80z and 800u.
Lateral branching present, The lateral rays of unequal size; the
postero-lateral being the longesi and thickest and the externo-lateral
the smallest; all diverging. Prebursal papilla very short. Appen-
dages of the genital eone blended together in the median line and
adgzring to the cone on a broad base; their shape is transversely
oval; their rounded free extremities ave bent towards the ventral
aspect; a short blunt 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 tip {measured in a straight line) 206-260x; distance
between anus and wulva 260-280x; at this level the body measures
290-300x. Vagina long 0.6-0.76 mm.

Eggs 924 long by 45-48u wide.

Ocourrence.—C. radiatum is one of the rarer Cylicostomes, it was
never present more than four or five al a time and was only to be

found either in the ventral colon or pelvie flexure. Tt inay oceur in
the borse, mule, or donkey. ‘

Cylicostomum triramosuym Yorke and Mac¥ie, 1920 (12). (Plate
V1)

Stze.—A fairly large species. Male measuring 12.3 mm., with
greatest hreadth 630x. Female 14 mm., with greatest breadth 640-
690 (Yorke and MacFie give 12.3 mm. long; greatest breadth 7560x).

Head.—Continuous with the hody,

Aouth collar high 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 zeen in optical see-
tion ave thin and slighfly curved, with a hoop-like thickening
posteriorly, Capsule not deep, 38p, but wide, having a maximom
diameter of aver 90u. _

Dorsal gutter does nat project into the buccal eapsule.

Leaf crowns.—Pxternal consists of at least 30x long, sharply
potnted elements, arising from the anterior half of the mouth collar.
Internal consists of nwmerous minute hlunt elements, arising from
the anteripr margin of the mouth capsule.

Cesophagus f:nlng with a marked swelling behind the nerve ring.
Iig length in the male 840u; in the female 880-940x, with 2 meximmm
breadth of 200.

Ezoretory pore and cervieal papillae lie just behind the nerve
ring, H520¢ from the antericr extremity of the hody.

Posterior extremity, male.—Dorsal lobe of the bursa is of mode-
rate lergth; length of the main trunk of the posterior ray from the
tip to the point of crigin of the externo-dorsal ray 635u. The posterior
ray gives off thiee lateral branches, the upper two of which arise
close together. The dermal collar is well developed on both the
ventral and dorsal surfaces of the genital cone. The genital append-
ages consist of {wo large plates arising separately, diverging from
the mddie line and each terminating in two finger-like processes,
the inner of which is the larger, The finger-like processes are bifid
at their lips.

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

Oceurrence.—C. triramosum_ seems to be peculiar to the zebra
It is a rare form, Yorke and MacFie only having found one male
and ome female. In the South African material out of thres zebras
only three worms were found, ome zebra harbowring two of these.
All three came from the ventral colon.

Cylicostomum elongatum Looss, 1902,

Size.~—One of the largest Cylicostomes; both anterior and poste-
vior portions slightly tapering towards the extremities. Length of
male 12-13 mm., that of female up to 17 mm.

fHead.—Marked off from the rest of the body by a slight neck.

Mouth colar bulky, fairly mobile, distinctly separated off from
the vest of the gkin by a constriction.

Head papillae.—Bubmedian long, somewhat broadened at their
base, the broader part separated from the short distal portion by
Iateral notches and exhibiting a small median furrow.” Lateral
papillae large, prominent.

Mouth capsule ellipsoidal in cross section, its longer axis runnin
dorge-ventrally 52u. 'Walls thin and slightly curved outwards, wit
a well pronounced posterior hoop-like thickening; when the mouth
npel(lling is wide open the walis diverge slightly from bhefore back-
wards,

Dorsal guiter absent, cesopbageal gland opening at the hase of
the mouth capsule,
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Leaf crowns—External composed of about 36 rather flat
elements, originating near the posterior margin of the mouth collar,
their rounded exiremities projecting out of the mouth opening and
usueliy enrved owbwards. lnteraal leaf crown fairly conspicuons
compused of sinall elongated plates.

Qesophagus elongated to a striking degree, 1.4 mm. in large
females. Cylindrical up to the nerve ring; hehind this it swells
suddenly and is cylindrical, with an average %readth of 2004, posterior
portion showing darker pigmentation than the anterior.

Ezcretory pore and cervical papillae behind the nerve ring, far
fgrwgral on :ﬁe oesophagus, 630-700x from the aaterior extremity of
the body.

Pos{e?'iar extremity, male.—Bursa fairly broad; the median lobe
elongated, but rather narrow; separated from the lateral lobes by
distinet notches. Posterior ray up to 1 mm. Appendages of the
geniial cone strongly granular and completely opaque, sausage
shaped, the rounded extremities bent inwards; mo posterior point
developed. '

Posterior extremity, female.—Body gradually tapering down to
the anus, behind this suddenly falling away into the short stout tail,
Distance between vulva and anus 0.18 mm.; Iateral knots removed
fron: one another and fairly prominent.

Cylicostomun elongatum var. Keotldni Thle, 1920 (7). (Plate XVII.)
Yynonym . elongatum var. Macrobursatum Kotlan, 1920,
Distinguishable from (. elongatum Looss by its median lobe,

which is elongated to a striking degree. In a male of 13 mm. the

distance between the tip of the posterior ray and the insertion of the
externo-dorsal ray was 1.5 mm,; in the typical form this is only

up to 1 mm.

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

Size~—Males 12-14 mm.; maximum breadth up to 0.76 mm.

" Females 14-15.5 mm,; maximum breadth up to 0.8 mm.

Oesophagus.—Males 1.3-1.6 mm.; maximum diameter 180-200u.
Females 1.5-1.6 mm. ; maximum diameter 180-2204u,

Eacretory pore 630-700p from anterior extremity.

Posterior lobe elongated to a striking degree in adults; posterior
ray measuring 1.65 to 1.9 mm. The rays show the following
pecalinrities;—The comparatively thin externo-dorsal arises ai the
base of the posterior lobe; the external branch of the dorsal ray
originates not far from this; whereas the median branch only arises
far down, in about the last third of the posterior ray, and runs
paraliel with the main or intermal branch. Behind the point of
tnsertion of the extermal bramch, the dorsal ray bears nnmerous
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 tip 150-
200z Distance between anus and vulva 160-200u; at this level the
body has an average diameter of 300x. Vagina strikingly long
1.2.1.4 mmn., when not contracted. Eggs 84-88p by 40-44p, usuallv
1ot Leyond the 2 to 4 celled stage at oviposition.

Occurrence—ls a characteristic form of the caecum of the
doukey, rarely oecurring elsewhere, May also be found in the horse.
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Cylicostinnun: insigne Boulenger, 1917 (2). (Plate XVIIL)
Bynonym C. zebrae Boulenger, 1520.

Nize—Fairly large. Males 11-12.5 mw.; maximum breadth
G50-700n, Fema%es 13.56-15 mm. long; maximum breadth 750-850p.

Head continuous with the body, averaging 240u in breadth,

Mouth eollar 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 {rorn the narrow proximal portion. Lateral papillae
prominent and project as horn-hke processes.

HMouth capsule large, with a depth of 46-66n and a maximum
breadih averaging 180p. Walls thin anteriorly, slightly curved,
increased posteriorly to form a hook-like thickening.

Dorsal gutter is absent, oesophageal funnel hardly developed.

Lea} crowns.—External consists of about 36 pointed leaves,
whose extremities are curved outwards out of the mouth cpening.
lnierval iz composed of numerous almost inconspicmous elements,
appearing as a finely striated zone, immediately in front of the
mouth capsule.

Uesophagus is long 800-1000x (700-900p Boulenger) rather nar-
row af nerve ring, it broadens out posteriorly and attaing a maxinium
thickness 240-260x (200-300x Boulenger).

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

Posterior estremity, male.—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, 0.7-0.75
mm.; fairly thick with smooth outlines. Lateral rays of unaqhual
~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 serface; prehursal
papilla long. Appendages are hroad and fused together in the 1middle
line, each bears one or more small processes which are usually filled

with dark granulations. Seen laterally they are comspicuous as &
dark globule.

Dosteriar extremity, female, is bent slightly dorsally, tapering
gradually to the anus, behind which point if narrows suddenly and
forms a litile eonical tail. Irregular swellings are often present in
front of the vulva. Distance from tip of tail to anus 180-250g;
distance between anal cleft and vulva 200x; at this level the body
has a breadtl: of 280-340p, Vagina very lomg 1.85-1.8 mam. when
not contracted. Eggs measure 84-88x (75-86x %oulenger) in length,
with a hreadth of 3@40;4 (45-50p Boulenger).

Occurrence.—Reporied as the commoenest Cylicostome in Indian
horsex, where it is found almost solely in the dorsal colon. Is met
with fairly eoften in South African equines, but never in great
nambers. Zebra as well as the horse, mule, and donkey harhonr it.
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Cylivostomum adersi Boulenger, 1920 (3). (Plate XI1X,)

Size.—A large aspecies. Males 12.5-14 mm. long, with a
maximum breadth 0.75-0.9 mm. Females 14-16 mm. long, maximum
breadth up to 1.1 mm.

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

Aouth collar comparatively narrow.

Head papidlac.—Snbmedinn short, with short and blunt distal
extremities, projecting well heyond the mouth collar when the mouth
opening is open. Lateral papillae not prominent as a rule,

Mouth capsule is broad, having a depth of 60-72u, with a hreadih
of 140-160x. Wall thin, curved, increased posteriorly to form a well
marked hoop-like thickening, hehind which it sends cut a thin
projeetion inte the anterior end of the oesophagus. Oesophageal
t-eu‘;'th]_._‘i as charucteristic as in €. goldi, may project into the buececal-
capisule.

Dorsal guitter present, but is very short, jnst projecting into the
mouth capsule.

Leaf crowns.—External consists of 28-30 long, narrew, pointed
leaves, the extremaities of whioch curve outwuards out of the mouth
opening. Internal composed of about twice this number, smaller
and less conspicucus elements.

Oesophagus short and squat, with its length varying between
600-660x (700s Bonlenger) in the males, and 640-720x in the females.
The aimost glohular posterior portion aitaius a2 maximum hraadth of
320-280p (170x Boulenger).

Ezcretory pore and eervical papillae belind the nerve ring 600-
G60x [rom the anterior extremity in the female; 500-540p in the male.

fosterior extremity, male.—The bursa Iias a hroad round median
lobe 1 mm. in length, which is marked off from the voluminous
lateral lohes by a well marked notch at the apex of iis posterior
margin. All the branches of the dorsal ray originate very near to
one another, diverging slightly, and reaching almost to the free ed
of the lobe., Accessory branchings may be present. Laterals
diverging, externo-lateral being shorter and thinner than the other
“wo, Genital eone completely surrounded by a well developed dermal
collar.  Prehursal papillae slender and very long (260p). The
sppendages of the genital cone are completely fuseg in the middle
line, foxming & thin semi-circnlar plate, the margin of which bears
four pairs of delicate finger-shaped processes, some of which have
bifnrcated extremities. On each side of this is an additional process
artstg from the dermal collar.

Posterior extremity, female, irregularly tapering to long tail.
Lateral and ventral hosses developed to a striking degree; when
viewed from the dorsal aspect the posterior extremity may be seen io
have been displaced laterally so as to be ont of a line with the main
axis of the hody. Distance of anus from tip 150-220p measured in a
straight line, distance between anus and vunlva 260-400z according
to the state of contraction of the posterior extremity. Vagina short
0.95-1.3 mm. Eggs 80-88x by 36-40p.

Occurrence.—C. adersi was never found in great numbers; it is
usuaily present in the posterior portion of the colon, i.e. pelvie fiexure
and dorsal colon. Tt seems to show a marked preference for the
donkey and zebra, It wag only found once in the mule and never
m the horse.

4
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Cylicostomunt nassatum Looss, 1902, :

Size.—In general appearance rather bulky., Length of males
about 10 mm., breadth 0.3 mm.; length of females up to 14 mm.,
breadth 0.6-0.7 mm. (perfectly mature individuals, however, were met
with, tite lengilh of which is not more than 8 mm. in the male and
9 mm. in the female).

Head not at all separated from the hody.

Mouth collar very maobile and presenfing various aspects in
preserved specimen, very transparent, not hroader than the hedy,
sharpiy gset off from the skin by a deep counstriction; about ag thick
as it is high, its anterior border mare or less notched according to
the state of contraction.

Head papillae.—Bubmedian moderately long; laleral slightly
prominent ; when the mouth collar is wide open, they project as small
var-like processes.

Mouth cupsule low, presenting a genily ellipsoidal cross section,
the longer axis of which runs from side %o side; its anterior opening
i commonly somewhat contracted. Walls very thin at the anterior
margin, slightly increasing in thickness backwards, presenting =
sharply 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 capsnle.

Leaf crowns.—External composed of 20 elements arising
internally, from the hase of the collar and directed obliquely for-
wards, their pointed extremities pointing as a rule cut of the mouth
opening. lInternal composed of minufe rectangular plates (visible
only under high powers).

Oesophagus about cylindiical in ils anterior half, graduaily
enlarging bekind the nerve collar.

Ezcretory pere and cervical papillae shortly behind the nerve
collar.

Dosterior extremity, male—Bursa rather broad, with a relativel
short rounded median Iobe. Appendages of the genital cone blende:
together in the median line, and adhering to the cone at a broad hase;
their shape trangversely oval or pyriform, the posterior surface
endowed with a short, blunt peint. :

Posterior extremity, female, somewhat tapering towards the tail ;
the latter about 0.2 mm. in length with a slender terminal point.
Distance beiween genital and anal openings about (.17 mm., sub-
lateral knots well developed.

Cylicostomum nassatum Looss var. pervum. [Yorke and Maciie,
1918 (3)]. (Plate XX.}

Apart from its small size, average length of males 7 mm., females
8.8 mm. ; and from the possession of a third (small) lateral branch &«
the posierior ray, this worm is indistinguishable from €. nassatu=m
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, ig more in the
nature of the usual variety accessory branches, so often found on the
posterior ray, than a constant ray. In the appendages the short blunt
point may be prolonged into a finger-like process, and the entire
appendage may be lobed. The following are the measurementa: —
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Male 7-8 mau.; maxinium breadth 360p, Female 7-10 mm.;
g&ximum breadth 400-40p; or in the larger worms up to
.
Head.—120-140p. } .
Mouth capsule very varisble according (o the degree of contrac-
iélk]m of ihe mouth upening, 36-4iu deep—with a maximum width of
. . .
Leaf crowns.—The internal s usually clearly visible even with
the lower powers,
Oesoplagus.—1In the males 480-520x by 116-126x; in the
females average 600z by 144-1604, B
Exeretory pore 320-380n from anterior extremity.
Posterior extremity, male.—The length of the median lobe is
variable; the pasterior ray ranging between ahout 380 and H00p.
Posterior exrtremity, female.—IDistance of anus from tip 120,
distance between anus and vulva 120-160u; at this level the hody
measnres 160-180p in diamater. Vagina has an average length of
400x. Eggs B0-84u by 40-44p4. : S
Oceurrence.—After C. catinatum thiz ie the commonest and most
abnndant parasite of the ventral colon. It was present in practically
all the animals examined and usually in great numbers. It may
accur in the other parts of the colon and in the ecaecwn, especially
if the horze is heavily infected with Cylicostomes. On the whale,
however, it is rare in the dorsal colon, Horses, mules, and donkeys
harbour this form; it has also heen reporied as occurring in & zebra
(Vevers, 1920). . :

Cylicostomum leptostomum Kotldn, 1920 (3). (Plate XXI.)

Nize.——A moderately small species, the males average 6 mm. and
the {emales 7-8 mm. .

Head.—84p marked off by a slight neck. :

Mouth collar high, 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 prominett, but do not form detinite horn-like
processes a8 in C. nassatum.

Mouth capsule.—Almost cylindrical. Its wolls very thin at the
anterior moargin, slightly increasing in thickness backwards, presen-
ting a sharp prononnced hoop-like thickening at the posterior margin.
18¢ deep by 36p in width,

Dorsal guiter present as a small tubercle.

Leaf crowns.—External of about 24 long elements, arising inter-
ually from the base of the collar and directed obliquely forwards,
their extremities reaching to the anterior edge of the mouth collar.
Internal leaf erown composed of nnmerous small rectangular plate-
like elements.

Oesophagus fairly long and cylindvical 430-480u (520-650u
Kotldn) by 84-1204. '

Ercretory pore and cervical papillae behind the nerve ring
280-320p from anterior extremity,

Posterior extremity, male.—Bursa rather bhroad with a fairly
long posterior lobe marked off from the laterals by a notch. Dorsal
ray long 360-440p and provided with numerous large accessory
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Lbiunches. Extersnl dorsal braneh somewhat removed from the
median branch. Lateral rays equally divergent; the externo-lateral
and lhe wedio-lateral showing a tendency to converge at their tips.
Prebursal papilla moderately long. (enital cone ard dermal collar
well developed. The lobed genital appendages adliere to the cone
by a broad base; transversely oval with nnumerous processes nn theijr
pusterior gurtuce,

Posterior extremity, female.—Straight and slightly blunt, 1ail
short, slender, and sharply set off from the body. Distance oi wnus
from tip G4-70p.  Distance between anus and vuiva 80-90x. Vagina
300-4004.

Ocourrence.~—Usually present with (. nassafum var. parvum
but never in great numbhers in the domesticated equines.

Cylicostomum. auwriculatum Looss, 1902, (Plate XXII.)

Size the largest Cylicostome. Body present o very bulky and
blunt aspeot, cephalic and candal extremities of the female markedly
truneate. Length of males 16-17 mm., breadth 0.89-0.95 mm. ; length
of females up to 26 mm., thickness abont 1 mm,

Head -—240-280¢ continuous with the body, which increases
rapidly in breadth, attaining at the level of the ncrve ring a diameter
of 480-550x. -

M autf eollar low dorsally and ventrally, but strongly enlarged
laterally owing to the peculiar shape of the lateral beag papillae.
Markedy off by a deep constriction.

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

Mouth capsule of tolerahle depth 64-75u, with an average widih
of 160x. TIts walls thin, slightly curved putwards; with o well
pronounced hoop-like thickening at ita posterior extremity.

Dorsal gutter abaent.

Leaf crowns.—External coraposed of about 42 leaves, rather flat;
originating abont mid-way up the month collar and converging in
the main borizontally towards the axis of the body, their rounded
extremities usmnally slightly bent upwards. Iuternal represented by
a row of minute tubercles.

QOesophagus,—Long 1.15 mw. and of peculiar shape. Swollen at
junection of the mouth capsule, narrowing to merve ring, reaches its
maximum thickness, 300z, at about the midl2 of the posterior half;
behind this decreases appreciably mn thickness again.

Ezeretory pore placed extraordinarily fay hack, abont half the
length of the oesphagus, behind the commencewent of the ntestine,
abhont 1.656 mm, from anterior extremity of the body.

Cervical papillae a short distance in front of the pore.

Dosterior extremity, wmale.—DBursa hrond, possesses & broad
median lobe of moderate length, marked off from the lateral lobes,
with a well-defined noteh at the apex of its posterior margin. Length
of posterior ray 900x. Dorsal rays very itregular in outline and bear
acressory branches: externo-dersal, a1ising near the extornal branch
of the posterior ray, may also have accessory branchings, Laterals
of ahout equal length, diverging slightly from one another. Ven-
trala comparatively short. (Genital cone short, dermal collar
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developed on ventral side only. Appendages llended together in
the median line, transversely oval; a short point may be present on
the posterior surface, nsually densely grannlated and almost opague.

Posterior extremity, female, presents varions aspects, according
to the degree of protrusion of the ventral prominences, is usually bent
towards the dorsal aspeet, tapers somewhat towards the anus, behind
which it suddenly narrows into the very short and broad triangular
tail. Distanece between anus and tip of tail, measnred in a straight
line, 70-100x; distanee between anal cleft amd valva 134-190p; at this
level the body has a diameter of 280-360x. Vagina long 1.7-1.9 mm
Eggs 86-90u by 44-48p.

Qccurrence.—C. auriculatum together with €. elongatumw ond
€. tetracanthum is the commonest Cylicostome parasitic in the
donkey, where it is to be found in any part of the colon. The donkey,
in South Africa as in Egypt, seems o be the only equine harbouring
this species.

Cylicostomum ealicatum Tooss, 1902, {Plate XXIIT.)

Size.—Verv delicate and slender; in preserved malerinl is
recognized by its darker colour. Length of males 5.5-6.5 mm. ; maxi-
mum thickness 260-280z. Tength of fernales 6.6-8 mm,; maximuan
thickness 280-3404.

Head —75-88y, slightly narrowed, marked off fromn the hody by
a alight 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 graove, . .

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

Mouth capsule usually slightly deeper than wide, 28-40x by
24-384; practically ecylindrical. 'Walls straight and slightly
thickened posteriorly,

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

Leaf crowns.—External composed of about 10 (more than &
I,008s) rather broad elements, with bluntly pointed extremities.
Internal composed of numerous short refractive rod-like elements
arising at anterior margin of mouth capsule. :

_Oesophagus long, 300-400u; anterior portion eylindrical, with a
slight swelling at junction with the mouth eapsule; posterior portion
swollen, reaching a maximum breadth of 68-30p.

Ezcretory pore a little behind nerve ring, 220-250u from anterior
:_;xtrel;lity. Cereical papillae o little behind this (or in front of this,

10088},

Posterior extremity, male, characterized by a long narrow bursa.
Dorsal ray 400-480u. Branches of posterior ray arise at approximately
equal distances from one nnother and all run backwards. Oecasiona
aceessory branches may be present. Postero- and nedio-lateral
raye short, with broad bases, whose distal extremities fall away to
short sharp points; slightly convergent. Externo-lateral slender and
divergent. Dermal collar smrounding the short genital cone,
{renital appendages removed from ome another, roughly spherieal
their apices set with a numiher of long finger-like projections, whirh
may he bifid.
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Posterior extremity, female.—S8traight, tail slender and sharply
set off from the hody. Distance from tip to anus measured in a
straight line 80-100p; distance between anus and vulva 60-80u;
al this level the body has a diameter of 100-120x, Lateral prominence
may be feebly developed. Vagina of average length 320-400p when
not contracted. Eggs 64-684 by 364.

Occurrence.—T1ogether with C. catinatum and €. nassatum, C.
calicatum may be said to be the commonest form occeurring in South
African horses, It thrives equally well in the caecum and ventral
colon, and, except in heavily infected hosts, never wanders inte the
dorsal colon. It is also abundant in the mule and donkey, hut np to
now has not been found in the zebra.

Cylicestomuan minutum [Yorke and Macfie, 1918) (2).1 (Plate
XXIV)

Synonym €. calicgfum var. minus Kotlan, 1920.

S12e.—The smallest Cylicostome described.  Males average
4.5 mm. in length; with greatest breadth 230u. Temales up to
f mm.; with greatest breadth 280x. )

Head.—6H0p, continucus with the hody.

Mouth collar tairly high, set off from 1est of the cuticle by =
definite coustrietion.

Head papillae. —Submedian long and projecting, distal portions
shﬁrt. Lateral scarcely projecting beyond the surface of the mouth
collar.

Mouth capsule.—Cireular in transverse section. Walls slightly
curved, and diverge from hefore hackwards, practically of equal
thickness throughout. -Capsule deeper thaw lroad. Having a depth
of 23-28p with a maximum diameter of 20p.

Dorsal gutter well developed, extending nearly to the anterior
opening of the hucecal cavity.

Leaf crowm.-—Extema{ composed of 8 broad leaves. Internal
of about 20 stout elements arising from the anterior margin of the
mouth capsule,

Oesophagus very long, 300-320x in length, eylindrieal, with but
a slight posterior swelling, which has a maximum breadth of 50-60u.

Ezcretory pore and eervical papillae at about the same level,
some distance beind the nerve ring 240-248y from anterior extremiiy
of the body.

Posterior ertremity, male—Dorsal lobe broad and short, if
anything less than a semicircle. Dorsal ray 140-170x. Branches
of posterior 1ay regularly divergeunt. TLateral rays diverge; medio-
lateral somewhat fonger than the other two. Ventrals very long.
Dermal collar extremely well developed, both o1 dorsal and ventral
surface. Appendages are slightly elevated bodies, having on themr
posterior surfaces twe long finger-like processes; they do not meet
in the middle live or meet to form & cireular mass, bearing four
projections, '

Posterior extremity, female ~—Straight, but may be bent either
dorsally or venirally according to the state of eontraction of the
posterior body muscles. It tapers to the slender well marked off
pointed tail, which is usually tucked in ventrally. Distance of anus
from tip of tail, measured in a straight line, (0.-64p.  Distance
between anus and vulva 80pu; at this level the body has a breadth of
120x. Vagina short 1204,
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Quourrence~—lIs fairly frequently met with, its favourite haunt
being the ventral colon, and it may oceasionally appear in the caecum,
In the South African material it was found in the horse, mule, and
donkey, but not in the zebra. 1t is, however, reported as occurring
in the zebra in British Xast Africa (Boulenger, 1920).

Cylicostomum longibursatum [Yorke and Macfie, 1918 (1).] (P'late
XXV)
Synonym . calicatiforme Kotldn, 1919 (1), C. nanum Ihle,
1919 (1).

Size.—A small slender Cylicostome. Male and females ave of
about the same length, hetween 5 and 7 mm., with their greatest
breadth varying between 220u and 280p., .

Head 68¢, mavked off from body by a slight neck.

Mouth collur low, separated from the rest of the cuticle by a
definite constriction.

Head papillae.—Submedian, fairly long, and projeet beyond
mouth collar, Distal ends separated off hy the notches; are short,
Lateral papillae not prominent,

. Mouth capsule.—Circular in transverse section; the walls seen in
optical section are slightly kneed, moderately stout, and diverge in
the main from before gackwards gso that the buceal cavity is
trapezium-shaped. 'The capsule has an average depth of 19-24p,
with a maximum diameter of 26-32u at its posterior opening.

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

Leaf crowns.—Fxternal composed of 18 long narrow elements
pointed at the tips. Internal consists of about the same number of
short broad elements arising immediately behind the anterior margin
of the mouth capsule.

Cesophagus fairly short, its length varying between 240u and
280n (306-340n, Kotlan), with an average maximum breadth of
about, 60u,

Erxcretory pore and cervieal papillae far back over the posterior
fourth of the cesophagus, 200-220p from anterior extremity of body.

Pasterior extremity, male.—Dorsal lobe strikingly long and
narrow. Posterior ray may measure as muach as 660-800p in length.
The branches of the posterior ray arise far apart, and in the main
run parallel to the moin axis of the bodﬁ. Lateral rays are stoul,
have a very small sharp point at their distal extremities, and are
divergent, Venirals small}.J Dermal collar developed on both dorsal
and ventral surface of cume. Appendages eomical when viewed
Iatemll‘y, braad and united when viewed venirally, venteal surface
beset with small papillae.

Posterior erfremity. female.—Straight and tupering. Tail,
which js distinetly demariated from the end of the body, is straight,
tairly long, and tapers gradually fo & point. Distance from tip of
tail {o anus, mensured in w straighd line, 80-120p4. Tiastance between
aiug and vulva 60-70p; ut this Jevel the body has a diameter of
76-80p. Vagina long 240-280u. Eggs 76-80p hy 32-36g.

focurrence.—The commonest and wmost characteristic form
present in the dorsal colon, though it way sometimes be found in
large nwumbers in other parts of the colon as well.  Parasitic in the
donkey and mule as we]}l) wys in the horse.
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Cylicostomum hybridum® Kotldn, 1920 (3), (Plate X.)

Size.~—Males 9-0.56 mm. in length; maximum breadth 0.34 mm.
Females 10-10.5 mm. in length; maximum breadth 0.37 mm.

Head continnous with the body.

Mouth collar low, marked off fromn the rest of the cuticle by a
definite constriction,

Head papillae.—Submedian long and projecting, with short
distal portions. Lateral not prominent.

Mouth capsule. cireular in cross section, roughly trapezimm-
shaped, fairly deep 92p; with u breadth of 374 at its anterior and 54p
at 1t posteriov opening. Walls of the mouth capsule increase in
thickness posteriorly.

Dorsal gutter well developed, rveaching into the anterior quarter
of the mouth eapeule.

Leaf crowns—¥xternal composed of 14-16 long pointed elemenis
18p in length. Internal consists of numerous small rod-like elements
arising from the anterior border of the mouth capsnle,

Oesophagus —0.44 mm. in length, swollen immediately behind the
buceal cavity, otherw:se eylindrical up to the neive ring with a
diameter of 0.54 mm.; increase behind this flask-like in width and
attains a maximum diameter of Blx just in fromt of its posierior
extremity.

Ezcretory pore and cervical papillae immmediately in front of
the posterior end of the oesophagus.

Posterior extremity, male.—Bursa has a short median lobe. In
my only specimen the left exiernal branch of the posterior ray is only
half as long as the right external, and does not seem to be fully
developed. On the 1ight side the branches are of equal length and
originate close together, Genital cone bears a broad dermal collar.
xppenddges below the anterior lip of the cone resemble those of

labratum, i.e. pear-shaped, with a small projection on each ;
besnles thig there are two medium sized prominences on the posterior
part of the dermal collar.

Posterior extremity, female, bears a short (66x) terminal point.
Lmmediately in front of this is the anns. Distance between anus
and vulva 94p. ~

Jccurrence —Does not occur in South Africa and seems to he
rare in Hungary., Kotlén enly once found s few specimens.

Cylicostomum poculatum Looss, 1902. (Plate XXVI)

Site.—Long and slender. Males 8-9 mm. in length; maximum
Zz%adth 360x, Females up to 10 mm. in length, maximum breadth

w

Head.—120-128p, continuous with the nody.

Mouth collar markedly flattered and separated from the skin by
a definite constriction.

Head papillae very long, flattened, hmitating the shape of pine
needles with a groove down the cenire. Distal portion marked off
by definite notches.

Mouth capsule slightly deeper than wide 60-64x by 56-60x; cylin-
drical anterior margin somewhat contracted ; walls thin, but gradnally
thickening towards theiv pesterior border. in the vicinity of which
they are %air]y thick.

* I‘lc&criptmn taken from Kotlan, }9"0 (3.
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Larsal gutter projecting for a short distunce into the muth
capsule.

Leaf crowns,—External composed of 30-35 elongated, slender
and pointed elements, whose tips project somewhat beyond the apex
of the eollar. Inteinal of shurt but sfout, refraciive rod-tike elements.

Oesophagus remarkably long 0.8-1 mm.; approximately cylin-
drieal, somewhat swollen belund the nerve ring, reaching its maxi-
mum diameter 140-170x at about the middle of its posterior half.

Ezcretory pore and cervical papillae just behind the nerve ring
4(0-560x from anterior extremity.

Posterior extremity, male.—Bwrsa eutirely surrounds the genital
vone, with an average size rounded median lobe, which is definitely
marked off from the voluminous lateral lobes, its edge finely denticu-
lated. Darsal ray, 820u, has accessory branches. Branches of posterior
ray do not reach edge of the lobe, Projections not infrequently arise
from its inner gurface between the posterior rays, Laterals, slender
pointed rays diverge, the angle between the medio-lateral and postero-
lateral being greater than that between the medis-lateral and externo-
lateral. Ventral rays long and slender. Geunital cone elongated
and almost cylindrical and reaches beyond the free edge of the bursa,
Looss vemarks that *‘its terminal portiou looks as 1f transversely
anpnulated,”” This annwlation is merely due to ihe retraction of the
cone. Dermal collar well developed, but un the ventral surface only.
Appendages of the genital cone Lemispherical. Anao-genital operivg
apparently directed upwards towards the dorsal aspect, more markedly
so when the cone is strongly contracted.

Pusterior extremity, female.—Straight and markedly slender;
with a long pointed tail. Distance of anus from tip 290x. Distance
between anus and vulva 160x, At this level the body has an average
lizmeter of 200u. Lateral prominences may he feebly developed,
Vagina very short, 128e.

Occurrence.—Very resiricted distribution, ounly oceurring iu
small numbers in the enecum of the horse. This agrees with Looss’
observation in Egypt.

Cylicostomum asymetrivum, n.sp.  (Plate XXVII)

Size.—A moderately amall species.  Males 7.5-8 1w, ; muximum
breadth 400-440x. TFemales 7.5-8 mm.: maximmn hreadth 440-520p.

Head. — Anterior extremity tapers slightly to the head; there Is
no definite neck.

Mouth rollar comparatively high anud nmrked off from the 1es1 o
the skin by » slight constriction,  Narrows slightly opposite the
lateral papillae.

Head papillae.—The submmedian project and are as long as the
external leaf erown; their distal portions :re marked off by a slighi
noteh. Laterals not prominpent,

Mouth capsule—Of average depth: shightly deeper ventrally
than dorsally, i.e. 24y ventrally, 18-20u dorsally. In some speci-
mens this difference 1m deﬁth 15 very marked indeed, making the
month capsule appear as though set obliquely. It has an average
wilth anteriorly of 40-50x, and 50-60p posteriorly. The walls are
ibiek and swallen at the anteriar 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 moutﬁ‘ capsule.

Leaf crowns.—External composed of about 15 large pointed
elements, projecting well heyond the mouth collar.  Internal of
about 28 short, broad eleweniz baving a palisade-like appearance.

Oesophagus not very long, 440-500u, with a slight swelling imme-
diately behind the oral cavity, thins towards the nerve ring, and
attaing its maximum thickness, 120-140x, immediately before itz pos-

" terior extremity, )

Ezeretory pore and cervical papillae at about the same level
immediately behind the nerve ring, 340x from anterior extremity.

Posterior extremily, male.—Fairly short median lohe; lateral
lohes marked off from the dorsal by a noteh, rays well developed,
dorsal travk split far back, Aecessory branches may be present on
all the dorsal branches. Main dorsal ray, measnred from point of
ingertion of postero-external ray, i3 380u in length. Lateral
rays thick at their bases, disially tapering suddenly fo sharp points,
divergent. Tdermal ecollar only developed on veniral surface of cone.
Genital appendages may he absent. If present, they are fused amd
viewed ventrally, appear cirenlar, and have two to three projections
on bath gides,

FPosterior extremity, female, straight. Tail comparatively short.
Distance from tip of tail to anus 120g., Distance from anus to
;uliaéjgﬂﬂ. Vagiua fairly long 400-480x. Eggs average 90-100gx
v Occujt-rence.—Only a few specimens have heen found. They
ocenr mainly in the dorsal colon of the horse, mule, or donkey.

Cylicostomum bicoronatum Looss, 1902. (Plate XXVIII,)

Stze.—Body manifeatly stoni and but slightly tepering towards
the extremities. Male 12 mm, long; maximum hreadth 400-4404.
Female 13-14 mum. long ; maximum breadth 480-5504.

Head continuous with the hody.

Mouth collar separated from the remainder of the skin by a
feehle constriction ; somewhat flattened towards its lateral margin.

Head papillae. —Submedian papillae represenied by rather short
veints.  Lateral papillae but slightly promiinent.

Mouth capsule extremely short; 18-20u deep, 68-T2n wide. Walls
thick throaghout.

Dorsal gutter well developed, terminating near the anterionr
border of the mouth capsule.

Leaf orowns.—External leaf crown, composed of abont 30 narrow
sharply pointed elements, forms the apex of the head. Internal leaf
crown most conspicuous. Its long, strongly refractive elements
start from inside the anterior border of the mouth capsule and con-
verge towards the inner hase of the mouth collar,

Oesophagus thickened to a striking exteut, filis alinest the whole
of the body cavity. At its commencement it is thicker iban the
bucecal cavity; its diameter reaching posteriorly 0.22 mm. Its average
length is 0.6 mm,. or maore,

Excretory pore and cervical papillae at about the same level,
320-400x from anterior extremity, a litdle listonce hehind the nerve
ring.
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Posterior ‘extremily. mule.—-Bursa with an elongated triangunlar
median lobe; genital cone presents its original comieal shape almost
unaltered, the dermal collar being rather flat and slightly 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 weve ecut
off somewhat obliquely. Tail bluatly iriangular. Distance from
anus to tip 0.06-0.1 mm. Vulva & short distance in front of amus
0.16-0.20 mm. Ventral prominences strongly pronounced. Vagina
fairly long, 0.76-0.8 mm, KEggs 112-120x by 56-68u.

Discussion.—The worms present in the South African material
were on the average slightly smaller than Looss’ typical form. Males
10-10.6 mm., females 10.75-12 mm. The females otherwise agreed
in all respects with Looss’ deseription and drawings, The males
showed a slight difference in the bursa. 1n all the specimens
examined the bursa presented a cramiped appearance when seen
from the lateral aspect. The dorsal lobe is shorter and rounder
and of variable length and the laterals rather larger Except for
the slight differeuces in length, the rays, however, lave the same
dispesition as in the typieal form. Prebursal papillae are short and
stout. The ventral rays are thin and curved and the latero-ventral
touches the ventro-ventral at its tip; the laterals are thin, long, and
diverge hut slightly, the medio-lateral, however, bemg somewhat
shorter than its two neighbours; the externo-dorsal ray is remarkably
thin ; the posterior rays are thin, irregular in outline, and may bear
accessory branches,  Length of posterior ray 4650-520p.  Genital
appendages as described by Looss. Spicules about 2.1 mm.

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

Occurrence may be said to be one of the raver forms, ccecurring
ouly in small numbers in any part of the colon. When preseni it
showa a very slight preference for the ventral eolon. Found in the
horse, donkey, and mule, but net in the zebra.

Cylicostomum euproctus Boulenger, 1917 (2). (Plate XXTIX.}

Size comparvatively stout and tapering towards both extremities.
Males 6.75-7 mm. Jong, with a maximum thickness of 400-440p.
Females 8.5-9.5 mimn. (6-8 Boulenger); maxiinnm breadth 5403-640«
(360-450px Bouleuger). .

Head marked off from the bhody by a slight neck: its diameter
110-1304.

Mouth collar rather high; somewhat flattened towards its laieral
margin, so a8 to appear hemispherical when seen from the dorsal
or ventral aspect. No definite consiriction murking it off from the
rest of the skin.

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

Mouth eapsule.—Depth 14-20u, width at point of insertion of
internal leaf erown 64-80p. Walls thick, with greatest breadth at
point of insertion of internal leaf crown, behind which they become
thinner. They diverge slightly from hefore hackwards. especially
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when seen from the ventral vr dorsal uspect. Their shape as seen in
optical section varies considerably in the different specimens and also
according to the orientation of each particular worm.

Dorsal gutter ahsent, vesophageal gland opening at the hase of
the capsule,

Feaf crowns—The external leaf crown econsists of about 40
norrew and pointed leaves. The elemeuts of the internal leaf crown
ure comapicuous, being hi%:aly vefractive; about 30 in numher, they
arise within the anterior half of the capsule, but not in the same
plane; laterally the point of origin is slightly nearer the anterior
vpening than dorsally and ventrally, This difference, however, is
not very marked.

Oesophagus short und thick, 360-410x by 130-170u; approxim-
ately flask-shaped, widest at its posterior extremity.

The excretory pore and cervical papillae are situated about half-
way {or posteriorly to this) between the nerve ring and the posterior
extremity of the oesophagns, 320-400u from the anterior end of the
WOorm. .

Posterior extrennty, male.—Dorsal lobe of moderate length ; the
lateral lobes are distinetly marked off from the dorsal and are
voluminons, embracing the cone ventrally. The prebursal papillae
are Jong, and in this worm appear to be true rays, in that they sup-
port the anterior porticons of the lateral lobes. The ventral rays are
also excepltionally long. The externo- and medio-laterals eonverge
and the posterc-lateral diverges from the medio-lateral. There are
o aceessory 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 limits of the
lobes. The dermal collar is well developed ventrally and laterally,
but only slightly dorsally. Appendages are long, narrow, and cirrus-
shaped.

Posterior eatremity, female, is stralght and tapers to a point.
The anus is situated 18(0-240x from the posterior extremity, and the
vulva 320-400g; at this level the thickness of the hody measures
160-200x, Vagina fairly short 360-440u. FEges 84-92u long by
52.564 hroad.

Ihscussion,—In 1918 Yorke and MacFie created a new species
* of Gyalocephalus {(G. eguz), which differed from the type species
7. capitatus solely in the greater length of its genital cone; stating,
however, “‘ possibly the cone may be protusible and retractile, but we
must point out that there is no evidence that such is the case in
allied gemera.” Not only can the cone he retracied in Gyalocephalus
capitatus, but also in €. cuproctus and to a lesser extent in €. pocu-
latumn and Cylindropharyna intermedia.

Occurrence.—C. euproctus 1s not one of the eommoner forms;
it 13 occasionally vresent in the dorsal colon and pelvie flexure, In
one case only were there more than ten. Is parasitic in the horse,
mule, and donkey.

Cylicostomum thlei Kotlan, 1921 (4). (Plate XXX.)

Size—Large and fat. The mwales are 8-10 mm. long, wiih &
maximum breadth of 595x. The fewnles are 10-14 mm. long, with a
maximum breadth of 600-900u.
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Head.—260-270x, A slight neck may be present.

Mouth collar fairly high; the consirietion separating the mouth
collar from the rest of the skin is but feebly marked.

Head papillae.—The submedian are conical und thelr distal
extremities rounded. Lateral papillae large, but not projecting
heyond the mouth collar.

Mouth capsule eircular in transverse section, nearly cylindrical,
diverging slightly from before backwards, with a maxinmum widil
of 140-160p; walls increase slightly in thickness from hefore back-
wards, and immediately before their posterior extremity they thin
saddenly, In certain wormsg belonﬁing 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 vegular, namely, between every tws
submedian papillae thers is a pair of ledges, and between every latersl
and submedian papiliae 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 tbe mouth collar,

Oesophagus thick, and has a length of 640-720u; almost cylin-
drical up to nerve ring, behind which it slightly increases in tbiek-
ness up to a maximum of 200-260u.

Ezcretory pore and cervical papillae lie over the posterior third
of the ocesophagus; 500-650x from anterior extremity of the body.

Posterior eatremity, male.—The bursa bas a moderate sized
median lobe which is rounded. TLong prebursal papillae. Dorsal
rays of equal length. Genital cone appendages in some respects
similar te tkose of P. raizii, i.e. irregularly lobed.

Posterior extremity, female, gradually tapering down to the
anus, behind which it suddenly falls away especially ventrally into
the short stout tail. Distance of anus from tip 250-300x. Distance
of anus from vulva 140-170p. Vagina over 800x when not contracted.
Kggs 124-128p hy 60-62p.

. Occurrence.—C. ihlei is very rave; it was only present in four
aulmalg, twice in the lorse and once in the mule and donkey. No
males were found.

Cylicostomum ultrajectinum Thle, 1920 {4, 8, 9).  (Plate XXXI,)

Size.—A large fat worm. Males range between 11-12.5 mm.,
maximum hreadth 580-G10u. Iemales range between 11-17 mm.,
maximum breadth 880-940p.

Head.—300-350p broad, continuons with the body.

Mouth collar fairly high, when the mouth is open. separated off
from the rest of the skin by a consiriction.

Head papillae.—Submedian project, are broad, with a slight
congtriction euiting off rounded distal portion., Laterals short,

Mouth capsule wide, 170-180y, bat not deep, G0p, almosi cylin-
drical in shape, converging slightly from before backwards. Walls
of average tl'll)ieckneas, with a definite hoop-like thickening at their
posterior extremity.

Dorsal gutter absent.
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Leaf crowns.—External composed of 10-12 laxge elements, whose
extremities are wusually beni outwards and backwards. Internal
composed of about 46 leaves, of which about 12 are larger than the
others. Leaves all point towards the centre of the mouth opening,
two to four ordinary leaves present between every two of the larger
elements.

Oesophagus short and thick, 690-700p long by 250u broad in the
male and 750x hy 280-310p in the female.

Ezeretory pore and cervical papillae lie far back, immediately
before the jumetion of the cesophagus and chyle intestime, 800-900u
from anterior extremity of body. _

Pogterior extremity, male.~—The hroad bursa has a short median
lobe., Dersal rays branch regulerly from the same point of ovigin
and are of equal length, 620-650p. Medic-lateral and postero-lateral
diverge, but both reach to edge of hursa. Externo-lateral and medio-
lateral converge, the former, however, ending some distance away
from the edge of the lobe.” The ventral rays and prebursal! papillae
are comparatively long, The hroad 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 pointing posteriorly and the other postero-
laterally. Spicules about 1.75 mm, -

LPosterior estremity, female.~-CGraduelly tapering down to vulva,
behind which it suddenly falls aws —-especiale ventrally—into the
short stout tail. Distance of anus from tip (measured in a straight
line) 260-300p. Distanee between auus and vulva 300-380p; at this
level the body las a breadth of 350-400p, Vagina short, about 500x,
when not contracted. Eggs 120-128¢ by 56-63;11.

Oecurrence.— (ocurs very rarely, and when present is nsually to
be found in the dorsal colon, but never in great ammnbers. 1i was
only met with in the horse and mule.

Cylicostomum Orevicapsulatum Thle, 1920 (3). (Plate XXXII.}

Size.—Males 9-11.5 mm., with maximum breadth 480-560u.
Females 10-13.5 mm., with maximum breadth 650-7604.

Head,—Immediately behind the anterior extremity' the worm
increases in thickness, so that the head is marked off from the rest of
the body by its smaller diameter.

Mouth collar high, marked off from the rest of the gkin by a
constrietion. It seems to be highly contractile; when the mouth is
wide open its anterior border is flat; when it is contracted, however,
1t shows deep indentations.

Heod papillae—Lateral not prominent. Submedian fairly short
(104), and their thinmer distal portions are almost as long as the
broader proximal portion.

Mouth capsule ellipsoidal in cross-section, with its longer axis
running dorso-ventrally 110x. The inner surface of the mouth collar
may show a mozre or less well developed groove, which in longitudingl
sections is visible as a fine line. On to this constriction a septum is
inserted, which divides the eavity of the mouth collar into a Jarger
dorso-lateral and a smaller ventro-lateral portion, The hning of the
mouth eollar continues into the mouth capsule, which is exceptionally
<hort and cortresponds only with the posterior portion of the bueeal
capsule of other Cylicostomes. The posterior horder of the month
capsule is peculiar; In three places (dorso-lateral and ventral) it has
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a posteriorly directed dent. The anterior border shows the sume
dents, only here they are not so well marked. The mouth capsule
thus has ifs greatest depth at the dents, and is least deep hetween
these dents (ca. Tp).

Ii‘orsal gutter present ae a small tuhercle at the base of the mouth
capsule.

Leaf crowns.—Fxternal is composed of about 42-45x slender,
pointed elements which project heyond the mouth opening. Internal
leaf crown seems to be lacking.

Oesophagus thick, ju the male 450-500u long, with a muximum
hreadth of 165x. 1n the female 551-635p, hreadth up to 2454, Im-
mediately behind itz commencement it decreases in width, hecomes
practically cylindrical and swells again just behind the nerve ring to
attain its greatest hreadth, :

Ezcretory pore and cervical papillae a short distance in froni of
posterior end of oesophagus, 520y from anterior extremity of body.

Posterior ewtremity, male—Median-lobe broed and rounded in
outline and of medium length, has no very well marked motches
hetween the dorsal lohe and the two laterals. The dorsal reys dre
split far down, almest to the point of origiu of the externo-dorsal
ray. Accessory branches may %e present on the dorsal rays. The
postero-lateral and the medio-lateral rays reach almost to the free
edge of the lobe; the externc-lateral runs forward and ends some
distance away from edge of bursa. The distance between the tips
of the externo-lateral and medio-lateral ravs is thns greater than the
distance hetween 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 but a single appendage,
which is variable, may he more or less lobed and mav hear & variable
number of processes of different sizes.

Posterior extremity, female, already decresses in hreadth before
the valva (at which level it measures 320u). Tail comparatively long
and pointed, and usually bent slightly in the dorsal direction.
Distance between anus and tip of tail 210-300x (measured in =
straight line). Vulva some distance in front of anes 330-350u. Vagina
long 0.9-1.06 am. Eges 1004 by 48u. .

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

Cylicostomum prionodes Kotlin, 1921, (Plate XXXI1.)

Size.—Medium ¢ized, the females only being kmown. These
measure 10-11.5 mm. in length, with maximum hreadth of 520u.

Head, continuous with the body. .

Mouth collar is distinctly marked oft from the rest of the skin.
especially when seen laterally. .

Head papillae.—Submedian are pointed, rather long and promi-
nent; the lateral rounded and not projecting. Mouth epening oval
and very spacious.

Mouth capsule is particularly shallow, baving a depth of 12-144.
The dorsal-veniral axis is shorter than the transverse, which measures
about 90-100x. Walls of mouth capsule relatively thin.

Dorgal gutier absent.
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Leaf erowns.—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
15 32, their breadth at the base 16p. Internal leaf crown consists of
numercus small and ineconspicuous elements originating from the
anterior margin of the mouth capsule.

Uesophagus is fask-shaped 800-835x in length, with a maximum
breadth in the posterior thivd of 172,

Ezeretory pore and rcerrvical papillae lie over the posterior third
of the oesophagus.

Posterior egtremity, female, diminishes gradually up to anus;
the tail is distinctly marked off from the hody and measures 125u
in length. Vulva is situated about 108z from the anus.

Oceurrence.—Reported from the caecum of a horse in Hungary.
This form was not represented in the South African material.

Cylicostomum montgemeryi Boulenger, 1920 (4). (Plate XV1.)

Size.-—A small species, males 4.3-6 mm. in length; females 4.5-
$.0 mm, The greatest thickness of the hody 18 0.28 mm., decreasing
to 0.2 mm. at the level of the commencement of the intestine,

Head 30-90p broad, not separated from the body by a constric-
tion to form a neck. -

MHouth collar iz thick and depressed at the margin,

Head papillae—8Bubmedian slender with leaf-shaped appendages;
laterals prominent. :

Aonth capsule ellipsoidal, longer axis running from side to side;
characterized by its peculiar hilateral symmetry, its dorsal and ven-
tral walls being considerably higher (32p) than the lateral walls (22x);
this ahsence of radial symmeiry makes an optical section of the head
in a lateral view present a totally different appearance to that seen
dorso-ventrally.

Lorsal gutier absent; {he vesuphageal funnel is poorly developed,

Leaf crowns—External composed of about 13 slender, pointed
leaves; 1nternal of twice that number of rather similar, but shorter
clements,

Oesophagus slender with an average length of 0.33 mm,

Ezcretory pore and cervical papillae at the same level 0.24 mm.
trom the anterior extremity.

Posterior extremity, male.—The bursa is 0.256 mm, broad when
viewed from the dorsal or ventral surface; dorsai lobe of medium
length, 0.12 mm. Dermal ecollar poorly developed and almost flat on
the ventral surface of the genital cone. The latter is short and its
appendages are ovold in shape, with a shert blumt point on the
posterior margin.

Pasterior ertremity, female.~—The vulva i3 9.13 mm., the anus
(206 wm., from the posterior extremity of the body. The tail region
hebind the anus is narrow and ends in a fine point,

Oceurrence.—Yarasitic in the zebra. Not found in South Afriea
up to the present.

Oesophagodontus robustus ((iles, 1892) Railliet and Henry, 1802 (1).
(Plate XXXII1)
Synonyms Selerostomum robustum Giles, 1892; Pseudoscleros-
tomnm securifernm Quiel, 1919,
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Size and Shape.—Body stout, tapering only slightly towards the
anterior extremity. Colour during life 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 mam,, with a maximum Dreadth of 1.15-1.5 mm.

Head.—Separated from the body by a slightly constricted neck
and js of considerahle breadth, 560-660x (500-800x Bonlenger),

Mouth Collar.—Is depressed and its oral margins considerahly
noiched so as to present a tuberculated appearance.

Head papillae.—Submedian; each consists of a slender tactile
apﬁendage carried on & basal, wart-like prominence of the mouth
collar ; this basal region bears in addition a second appendage in the
form of @ delicate trumpet-shaped process directed externally.
Lateral papillae not markedly raised from the snrface 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 gituated near
the anterior extremity of each papilla.

Mouth capsule.—Is goblet shaped, its greatest width of 355-400p
(320-470z Boulenger) near its anterior margin and narrowing con-
siderably posteriorly. Depth 250-320x. Wall of capsule is compara-
tively thin 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 gutier absent.

Leaf crowns.—External elements are large and number about
18. Internal are smaller, about twice as mumerous; they do not arise
in one plane, originating nearer the nnterior margin of the mouth
capsule dorsally and ventrally, than laterally; thus appearing shorter
Jaterally,

Oesophagus long, 1.5-1.7 mm, in length; broadest anteriorly,
immediately hehind the mouth capsule, wmarrews somewhat towanls
the middle, increasing again in width posteriorly. On the whole, very
uarrow throughont its length, having a maximum diameter of 310x.
Oesophageal Tunnel well developed, and the lining of its triradiste
ravity is modified to form three tooth-like structizes, which do not,
however, protrude into the mouth capsnle.

Excretory pore and cervical papillee slightly posterior o the
nerve ring, 1.2-1.3 mm. from the anterior extremity. Ceyvieal
papillae extremely small.

Posterior exiremity, male, bus u breadth of 0.9-1 mm, bilobhed,
with no trace of n median lobe, Margin of the lateral lobes finely
denticulated. The ventral rays ave slender and parallel and of equal
size. The medio-lateral ray is a little shorter than the other lateral
rays, and the postero-lateral possesses a short ihick branch, ansing
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 externe-domsal is the longest, the three olher
dorsals heing sub-equal, and the middle one 1s a little shorter than
the others. (enital cone is short and broad, almost henm_spher;_m[_m
<hape, and bears a pair of small lateral papillae; a conical lip-like
process is situated medianly, just ventral to the cloacal opening.
‘Permal collar is well developed on the ventral surface only. Spiciles

-}
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fong and slender, ending blunily withont hook-like terminations,
enclosed in a finely striated sheat?l, which is very congpicuous when
the spicules are proiruded. \

osterior exiremity, female.—Straight, body tapers rapidly from
the level of the vulva it¢ the end, forming a pointed tail regiom.
Exiremity has a rather variable shape according to the degree of
contraction, and it frequently appears mucronate. Anus lies §.5-0.7
mm. from the tip of the tail. 1istanee beiween arus and vulva
2.6-2.7 mm. ; at this level the body has a maximum diameter 0.67-0.76
mm. Vagina remarkably short. lggs are large, oval, and thin
shelled, 8§8-100x by 40-48p (100-130x by 56-6Ux Boulenger)., Rarly
morula stage at oviposition,

Oecurrence.—{). robustus is of very rare occurrence in South
Africa, only three females having beeu found: one in a horse and two
in a mule. Has been recorded as occurring in a zebra from the
London Zoologieal Gardens {Turner, 1920). :

Poteriostomum imparidentatum Quiel, 1919, (Plate XXXIV.)

Synonyms Hexodontostomum markust Thle, 1920; Cylicostomum

ig{i;ae Turner, 1920; Poteriostomum pluridentatum Quiel,

Size~—One of the larger Seclerostomes. Aduli male 11-14 mam. in
length, with maximum thickness 640-760x. Females are very variable
in length, ranging hetween 13 and 21 mm., with a maximum thick-
ness hetween 4.9 and 1.156 mm.

Head.—300-3560p may be marked off from the rest.of the body
by a very slight constrietion.

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

Head papillae are short, conieal, with hroad bases resting on
the oral collar; their distal extremiiies are short and blunt, pro-
jecting only slightly beyond the mouth opening. Lateral papillae
are broad, but do not project.

Mouth capsule ellipsoidal, with its longer axis runming dorso-
venlrafly, nod deep (52-60p) (85-90p Turner) in proportion to its width
{150-220p) ; the walls of the mouth capsule diverge slightly from before
backwards. Seen in optical section they are thin anteriorly, and
show a considerable swelling posteriorly, and their anterior margin
may also be dlightly swollen at the point of insertion of the internal
leaf crown. .

Dorsal gutter well developed and most eonspicuous and extending:
ntore than half-way up the mouth cavity,

Leaf crowns.—External composed of numerous small and pointed
elements originating near the anterior margin of the mouth collar.
Internal consists of ahout 3G long and bluntly pointed elements,
their number seems to be very variable (48 aceording to Quiel ; 43-45
Ihle; 48-59 Turner; 38 Boulenger), Of these six, corresponding in
position to the head papillae, are considerably longer than the others,
The number of small elements hetween these longer ones is varizble,
. O(“iesophagus short (680-800s) and stout (240-320x), roughly flask-
shaped.

Exarelory pore and cervical papillae some distance behind the
nfeni;a rlin , 460-550u (Turner 660-700x) from the anterior extremity
af the body.
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FPusterior extremity, wale.—Buisa short and broad, median lobe
continuous with the laterals; 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 pesterierly 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 right angles to the main dorsal trunk and are parallel to
one another. The extermal hranch and the externo-dorsal ray are
hent backwards a¢ their tips. 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 hranch,
which is also present in €. robustus, Dermal collar well developed,
pre-hursal papiliane long. Geniial appendages, a narrow disc hearing
two short projections,

Posterior extremity, female —Straight, tapering to the tip, which
may be rounded and knob-like. Distance from anus te tip 0.760-1
mni.; distance between anus and wnlva 720-900u; at this Iievel the
I(?ng' )has a maximum diameter of 6800-700u. Vagina exiremely short

).

Occurrence.—Poteriostomum  imparidentatum is not very con-
moen in South Afriea; it may oceur in any part of the colon as well
as in the caecum In either the horse, mule, donkey, or zebra.

Poteriostomum ratzic Kotlén, 1819 (1), (Plate XXXV.)

Synonym Cylicostomum ratzii Kotldn, 1919,

Size and shape—Thick and fat; cephalic end somewhat iruu-
cate, ecaudal exiremity pointed in the female. Their length is
variable; males 9.5-11 mm. in length, with & maximum breadih of
0.68 min. TFerinles are 14-17 mun. in length, although smaller (8 mm.}
sexually maiure females may occur; maximum breadth up to 1.8 mm.

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

apillae hardiy project heyond the mouth collar, narrow, in the
sh]alpe of pine needles. Laterals hardly reach te surface of the mouth
collar,

Mouth capsule fairly wide, almost cylindrical, anterior horder
slightly bent outwards.  Walls fairly thin, pesteriorly suddenly in-
creaging into a hoop-like thickening. .

Darsal gutter present, reaching to the level of the middle of the
nouth capsnle,

Leaf crowns—External compased of §0-64 fine, pointed ele-
menta projeeting bevond the mouth opening. Internal eonspicuons,
40-44 stont, highly refractive elements, ending suddenly in a short
sharp point, arise at anterior margin of the mouth capsule, reaching
into the anterior half of the mouth ccllar.

Oesophagns short, 0.93 mm. in length, hardly swollen at its june-
tion with the mouth capsule; cylindrical; minimum breadth 0.32
wmim. : maximum breadth 0.37 mm., which is atiained in the postertor
third of its length.

Ezcretory pore and cervical papiliee at the level of the nerve
ring, 0.6 mm. from the auterior extremity. .

Posterior extremity, male— Well developed; median lobe shoit,
hroad, 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 the exteruo-dorgal ray at & 1ight angle o the
longitudinal uxis of the body. The posiero-median ray, as also the
latero-ventral, bears at its base a short broad branch.

Posterior ertremity, femaele.—Without subventral knots, long
und well developed. Anus 0.95 mm. from the tip. Vulva 1.5 mm.
in front of anus.

Occurrence —P. ratzii, present throughout the colon of all South
African equines, is some“-]})at larger than the farm described by
Hotldn, hut is identical with it in every other respéct, its measure-
ments being asz follows:—Length of males 14.5-16 mm, ; maximum
breadth 650-700u. Length of females 16-20 mm.; maximum breadth
1-1.25 mm. Head 280-3560p.

Qesophagus in males 700-800u; maximum breadth 330u. In
females 750-900u ; mazimum breadth 300-4004.

Ezcretory pore 430-660p from anterior exiremily. Length of
dorsal ray in male 56(0-600u.

Female.—Distance of anus from tip 760-950u ; vulva 0.9-1.1 mm.
i:hl front of anus; diameter of body at level of anus 560-700x. Vagina
short.

Diseussion.—In his description Koildn states:—°* Bursal rays
well developed ; seen ventrally the two anterior hranches of the dorsal
ray run parallel to the externo-dorsal ray at a right angle to the
longitudinal axis of the body,”” In their drawing, Vol. XIV, 27th
November, 1910, of P. rafzii, Yorke and MacKie only give the
external-dorsal branch, running parallel to the externo-dorsal ray
and at right angles to the longitudinal axis of the bady, the median-
dorsal running ai an angle to this. In the South African forms the
externo-dorsal ray and the two anterior branches of the dorsal ray
run parallel to one another, but are not at right angles o the main
axis of the body, resembling somewhat the arrangement ag drawn by
Turner far €. zelrae. The Lranch on the postero-lateral ray is well
developed.

In another form (Plate XXX VI), of whick I only found three
males, the arrangement of the rays differed slightly from the above.
This form differs from the typical South African P. rafzii in iis
smaller gize (males 11-12 mm., maximnm breadth 590u); its mouth
collar is comparatively higher; external leaf crown of over 70 leaves,
internal of about 36 elements; the mouth capsule is perhaps slighily
wider in comparison to its depth (33-50p by 160-200p). The bursa
iz well developed and comparatively longer than in the typical form,
as represented in South Afriea; the lateral aud ventral rays diver
froan onle aunther at about equal angles; the posterc-lateral 1s remark-
ably long und 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 right angles to the main uaxis of the body, the median-
dorsal branch at an angle tu this, the internal or main dorsal branch
(600u) tapers to a fine point, whereas in the typical form it is fat
throughout its length, narrowing abruptly to form a short finger-like
distal extremity, T'or this form I propose the name P. ratzii var.
ngnum until the examination of further material and the diseovery
of the female establish its definite positton in the Poteviostomum
group, It is quite probable that the smaller, sexually mature females
9 mm. of Kotldn may still prove to be the femnles of the variety
nARUM .
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TasLE oF COMPARATIVE MEASUREMENTS OF THE DIrrERexT ForMs oF

P, ratzid,

‘ Hungarian, t Bouth African.  Var. nanum,
Body—= — s ———
Tength : |
Mada. ..o \ -5=11 mm. L4 5=16 T L1=12 ans
Female. . ..........0coount. i 14-17 nun, {H 16=-520 mm. _
Maxismnm breadih : i |
1 : 63 ., | ¢850-0-7 mimn. 0-58 mm,
Female...ovoviiiiiiiinan. : 3 mm. ! 1125 mm, | —
Mough capsale-— i i '
1 v i — ! - 33-50p
Whdth. ... ; —_ i — 180-200
Oesgphapus— i ;
211 {5 T ! 03 mm. ! 0:7=0-9 min. 0-485-0-¢ m,
L T R, ! 037 mm. 0-36-0-4 rn. 0- 280 .
Exeretory pors {rom anterior end. ... o mm | 0-43-0-56 mm. 043 mm.
Dorgal yay.. edesas — 305006 mm, ¢ ¢ mom.
Anus-tip...... U-93 mm. | 0-750-0-930 mm, -
Anuz-ilva. ... PR td mm, 0+9-1-1 mm, —_
External leal crown...oovunninnin. ' $0-61 . over §0 pyer 70
internal lesf crown...........c...... 1044 E about 40 uboat 36

Craterostomuwin tennicauda Boulenger, 1920 (4).

Size.—Small 1ather robust worms, the type specimens comsist of
three immature females only, 4-5.5 mm. in length. Cuticle trans-
versely ringed. Body with a maximum breadih of nearly 1.4 mm.,
reduced {0 4.23-0.32 mm, at the level of the termination of the oeso-
phagus.

Head —0.17 nun. browd, not separated from the body by a
definite constrietion.

Mouth collar —Narrow aud depressed at the margins.

Head papillue.—Submedian, small, with leaf-like terminations;
lateral mot prominent.

_ Dorsal gutter~Well developed, similar in structure to that of
Lriodontophorus,

Mouth capsule cireular, similar in stracture to that of Triodon-
tophorus, a little broader than long, measuring 0.07 by 0.05 mm.

Leaf crowns.—External consists of 9 comparatively large, almost
triangular leaves, arising from the inside of the mouth collar, as in
Triodontophorus. The elements of the internal leaf erown are also
similar to those found in the above genus, heing septa-like projec-
tions, nnmbering 18 ozly.

Oesophagus.—The ocesophageal 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 eervical papillac are at the same level about
(.25 mm. from the anterior extremity.

Posterior extremity, female—The éenitalia are similar to those
of some species of Iriodontophorus. Vagina is very short. Vulva
opens (.53-0.57 mm. from the posterior extremity; at this level the
hody has a thickness of 0.2 mm., which is reduced o 0,07-0.08 mm. in
the anal region; 0.25-0.27 mm. from the end of the body. The tail
region behind the anus is greatly atienuated and termimates m »

point.
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Uccurrence.—No forms approaching these measuvements oceur in
the South African material. Originally reported as occurring in
the zebaa.

Craterostomum mucronatum Ihle, 1920 (6). (Plate XXX VI1,)

Synonym Cylicosiomum mucronatum lhle, 1920,

Size.—Males 6.5-7.26 mm. in length; maximum breadth 360u.
Females 7.76-8.25 mm. in length ; maximum hreadth 440-5004u.

Head . —120-140p, continuous with the body.

Mouth collar.—Narrow and depressed, marked off by a deep
consiriction from the rest of the cuiicle.

Head papillae.—Submedian slender, disial part marked off by
a nolch, lateral short and hroad.

Mouth capsule not quite circular; broader than deep, i.e. 60-72¢
by 40-48u. Walle are curved outwards, fairly thick, slightly swollen
at their anterior margins. '

Dorsal gutter.—Well developed and reaching alwmost o level of
anterior opening of mouth capsule,

Leaf crowns.—¥xternal composed of about 8 large, transparent
elements, with broad basis; seen laterally they present the appear-
ance of a trapezium or of a triangle whose carners have been rounded
off. lnternal consists of about 24 ghort, broad elements, originating
at the anterior margin of the mouth capsule. .

Oesophagus of average length 360-440y, with & maximum breadth
of 100-120p.

Ezcretory pore and cervical papillae a little behind the nerve
ring ; 320-360u from arnterior end of body.

Posterior extremity, male.—Edges of bursa are finely denticu-
lated. Bursa continnous ventrally, Median lobe fairly short.
Dorsal rays slightly divergent, the median branch not quite reaching
to the edge of the lobe. Length of main dorsal ray 350x, no accessory
branches. The externo-lateral ray branches off from the common
median trunk before the latter divides to form the medio-lateral and
postero-lateral rays. The externo- and medio-lateral approach one
another, the postero diverges at a wide angle. Ventral rays long
and straight. Dermal collar well developed both dorsally and ven-
trally. Appendages, two long and pointed projections. Prehursal
paptllae long,

Pasterior extremity, female, narrows gradually to a point behind
the vulva, Distance of anal cleft from the tip of taal 500-600p;
distance between anus and vulva 600-680u; at this level the diameter
of the body measures 250-300p. Vagina very short indeed. Xggs
86-88x hy 40-44p.

Qccurrence.—Not very often et with; may oeccuwr in any part
of the colon of the horse, donkey, mule, or zebra, Ihle reports it

resent in the caecum as well; up 11l now I have never once found
it in this part of the intestinal tract,

Craterostomum acuticandatum Kotlan, 1919 (1).

Synonym Cylicestomum aculicoudatum Kotlin, 1919, This form
agrees in character with C. mucronatum, hut is distinguished
from the latter hy its larger size.

Size.—The males have an average length of 8.5 mm., Females

9.11 mm. long; maximnum breadth 500z,
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Leaf crowns.—Elements of the external leaf crown pointed 6-8
in number; internal leaf erown of 12-16 elements.

Ocsophagus H20-590u. Greatest breadth 140u. Distance between
vulva and anns 760-800x. Anus 510-590u from tip of tail.

Ocourrence,—Not found in South Africa. Ihle is inelined to
think that £. tenuicauda may prove to be the immature form of 7,
acnticaudatunt.

Gyalocephalus capitutus Looss, 1900, (Plate XXX VI1IL,)
Synonym Gyalocephalus equi Yorke and Muefie, 1918,

Size.~—A small slender species, easily recognized with the naked
eye ag 1t has a blaek and white appearance, the coils of the gut
standing out clearly nn aceount of their dark contents. Males 7-8.5
mm, in length, maximmm hreadth 400k, Females 10-11 (8.5-10
Yorke and Macfie); maximum breadth 550u.

Head. —220-300x, distinetly separated by a well marked neck,

Mouth collar well developed and sharply set off from the skin.

_ Head papillae.~Subimedian fairly stout conical projections.
Laterals not prominent. .

Mouth capsule.—(irenlar in transverse section. It is a highly
complicated strueture, consisting of two portions: (a) an extra-
oesaophageal part, which correspends to the true bhuccal eapsule of
other Cylicostomes, and (b) an intraoesophagenl portion formed hy
the chitinization of the ocesopbageal funnel. (a) The walls of the
extra-vesophageal portion cousist anteriorly of a thick chitinous ring,
which becomes thinuer posteriorly and extends backwards over the
anterior portion of the oesophageal fununel as three delicate triangu-
tar prolongations, the apices of which comeide with the point of
contact of the three oesophageal divisions. (b) The intracesophageal
part is a hemispherical cavity, into which project from the wall three
wedge-shaped septa, representing the continuation of the three
vesophageal segments. Each process extends anteriorly to ubout
the level of the posterior margin of the true huceal eapsale and there
terminates as o tooth. At the hase of the oesophageal funnel ure
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 ave lost in the wall
of the cavity, but internally thex project forward as six poiited
teeth, Maxtmum breadth of the niouth capsule 110-1204.

Dorsal gutter ahsent.

Leaf ervowns.—External vomposed of numerous slender and
sharply pointed elements. Toternal consisis of about 30 large and
stout elements nriginating from the inner surface of the true hureal
rapsule. Posteriorly each elentent terminates in {wo processes, giving
rise to & cogwhesl or battlemeni appearance.

Oesophagus dilates into a large cup-shaped cavity lined with
cbitin and armed with teeth as already deseribed. This lilatation
almost completely fills the worm. Posterior to this the oesophagus
becomes very narrow, enlarging again hebind the nerve ring, Length
of oesophagus, mensured from the anterior end of the cup-like dila-
tation, is 1-1.2 mm. Greatest breadih behind nerve ring 200-280x,
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Excretory pore and cervical papillae immediately behind the
nerve ring 440-600x from aniertor extremity.

DPosterior extremity, male—DBody tapers gradually to the bursa.
Median lobe rounded tn outline: the laterals are distinetly marked
off, and are volnminous, embracing the cone ventrally. The ventrals,
externo-lateral, and lateral rays arise from a common trunk. The
latero-ventral ray is longer than ifs companion, reaching to the edge
of the bursa. The externo-lateral arises just before the point of
bifureation of the median ray. The dorsal ray bifureates after a
short course, the tranches arising imimediately behind this bifurea-
tion.  'The prebursal papillae are very long and assume the shape
of genuine rays in that they support the anterior portions of the
volumninous lateral lobes. Leungth of posterior ray 440-480x (363u
Yorke and Macfie). (lenital cone very long and retraetile, runs
obliquely posteriorly and ventrally; surrounded by a cnticular
expansion. Dermal collar not well developed.

Posterior extremity, female.—Straight and tapers slightly to
the tail. The tail is siraight; very long, and slender. Anus
280-300u in front of tip of fail. Distance beiween anug and vulva
4505 at this level the body has a breadth of 200x. Vagina of average
length 500-600x. Eggs 116-1204 hy 43-H6p,

fccurrence.—ls of frequent occurrence in the ecaecum, but
moere especially the veniral colen, in the horse, mule, and donkey.

Yorke and Macfie, 1918, deseribed a form @&. equi which agree:!
with &. capitains in all respects except that 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-
fraction of the come. 1 have seen worms with their cone retracted
to such an extent that it did not even rveach half-way fo the free
edge of the lobes. All mfermediate stages between this contracted
form and the long protruded form are nnt infrequently met with.
This same power of contraction of the genifal cone is also possessed
by C. euprocins (Boulenger). Thus (. equi is the same as (.
capitatus. .

Triodontophorus minor Looss, 1902,  (Plate XXXIX))

Synonym Triodonins minor Looss, 1900.

Size.~—The worms have a rather blunt aspect. Males 11-13 wm.
{9-12 mm. Boulenger} in length with a maximunm breadth of 700-
800, Females 13-16G 1. (11-14 mm. Boulenger} in length with a
maximum hreadth 750-850p.

Head . —200-240y, continuous with the body.

Houtl collar is depressed at the maurgins; the latter may curl
forwards, marked off by a coustriction, '

Head papillae.—Submedinn  represented by short points.
FLaterals not prominent.

Month eapswule ellipsoidal in cross section, longer axis running
dovso-ventrally; it is comparatively large, the breadth heing a little
greater than the depth, 140-160p wide hy 120-140x deep. Three
teeth arising from the oesophageal funuel project into the eapsule.
These may be denticalated at their anterior margins; otherwise they
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show three promiuvent . peints, corresponding in each tooth, to the
free borders of the two component lamellae and the edge formad
by their junction.

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

Leaf crowns—External about 50 sharply pointed leaves arising
from inner surface of the mouth collar. Internal of the same
number of small septa-like elements. |

Oesophagus hag an elongated and slender aspect.  Slightly
dilated just behind the mouth capsule, cylindrical wp to the nerve
ring, behind which it heconies gradually enlarged attaining its
maxrmum diameter of 150-220x, a short distance before its rounded
end. Its total length 920p-1.15 1um.

Ezcretory pore and cervical papillae somewhat posterior to the
nerve ring 600-800u from anterior extremity.

Posterior extremity, male.—Bursa has a rather triangular
median lobe which is marked off fromm ihe laterals by a noich.
Length of dorsal ray 650-760x (in some it averages 900u), its median
branch shorter than the other dorsal branches, Laferals runs close
together, the medio-lateral only reaching to edge of bursa. Venirals
long and slender and their extremities diverge slightly. The dermal
collar completely surrounds the genital cone, but is better developed
on the ventral surface. Simmall finger-like appendages may be
present at the genito-intestinal opening. Prebursal papillae long.
The part of the bursal membrane nniting the iwo lateral lobes ven-
trally is not much raised from the surface below. Spicules aboui
1.7 mm,

Posterior ertremity, female, is short and blunt, anus near to
tip of tail 130-160x. Distance between anus and vulva 440-520u
(in some as much as 600-700x}; at this level the body has a width
of 280-400pu.

Vagina very short. Eggs 76-80x hy 40-44u (832 by 118x Smit).

Occurrence.—Looss reports that this species is remarkable for
its hahitat in the posterior region of the colon. Tn Sonth Africa,
though preponderant in the dorsal colon, it also oeccurs frequently
and sometimes in larger nwnbers in the ventral colon. It may be
gaid to be the commonest form of Friodontophorus in South Africa,
where it is found in the horse, mule, and donkey, Up to the present
it has not vet heen reported from the zebra,

Triodontophorus serratus (Ioase, 1900). (Plate XL.)

Synonyms Triodontus serratus (Looss, 1900); Triodentophorus
tntermedins (Sweet, 1909).

Nize.—The largest species of the genus I'riodontophorus. The
females tapering auteriorly and posteriorly. The length of the male
18 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. Locss) with a
maxinum breadtk 6.8-1.1 mwm.

Heoud.-—Not definitely marked off from vest of body.

Mouth collur high, approximately eircular when seen in profile.

Head papillue.—Submedian short, with a notch marking off the
small conical Adistal portion., Lateral papiline Lroad.
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Mouth capsule comparatively small and shallow, 100-118x deep
i:thy 140-180 wide. The three teeth project almost to the level of
the middle of the buecal cavity, Their anterior margins usually
denticulated.

Dursal gntter well marked, reaching to anteriar margin of mouth
capsule.

Leaf crowns.—External is composed of ahout 50 large pointed

e_lements; the in’r_emal consists of an eqr_.xal number of small plate-
like elements, which project inta the cavity of the mouth capsule.

Oesophagus elongated and slender, 1.3-1.17 mim. in length, with
a maximum breadth of 200-300u at iis posteriar extremity.

Ezxcretory pore and cervical papillee—Ai the same level
just behind ihe nerve ring—»5o40-950x from anterior extremity.

Posterior extremity, male.—The median lobe is broad and very
shart; the laterals are large. Length of darsal ray 360-500z. The
external dorsal braunch 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 lar,
angle; the medio-lateral and externo-lateral arve approximately
parallel.  Venirals long and parallel,  Prebursal papillae fairly
long. Genital cone has dermal collar on ventral surface only.
Spicules according to Looss arve *“ considerably longer than in 7', 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 shatts.

Posterior extremity, female, is elongsted. Anus 450-800n from
tip of tail, vulva situated 1.3-2.3 mm. 10 frout of anus; that ig 1.8
to 2.7 mm. (more than 2 mm, Looss) from tip of tail. Tggs 76-84u
by 40-48u. According to Boulenger’s calculations made from Lwooss’
drawings given in his memoir on dnchylostomum duodenale, the eggs
measure 130x in length.

Occourrence~—Is mainly present in the ventral colon and caecum
of the horse, mule, and denkey.

Discussion.—In 1909, Georgina Sweet described s new species
ot Triodontophorus, T. intermedius basing the description on the
characters of three females only. This species she mentions as being
intermediate in size and character between 7. serratus and 7. minor,
thongh more closely approaching T. serrefus. Judging by her
remarks, (a} that ‘‘tke ecervical papillae appear wmuch nearer the
median ventral line than in 7. minor or T, serratus,”” (1) that ““anfar-
tunately tlie material was in a very unsuitable condition for histo-
logical examination,”’ as also, by the position given the cervical
papillae in her Fig. 2, it is obvious that her material was in a very
shrunken condition, :

Boulenger, 1916 (1), amplified Sweet’s original diagnosia by a
deseription of worms found in Fngland. He remarks that < 7.
intermedius is certeinly very clogely allied to T. serratus; it can.
however, be readily distinguished from that species by its smaller
size, ilte shape of the montl cellar, the position of the vulva and
the size of the eges in the fenales, and by the character of the
spicules in the males.”
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Concerning the month coliar of the genus F'ricdontophorus, Looss
{p. 79) states that it * iz well developed, flat rather than high . , .,”’
and in hig specific diagnosis of 7. serratus he mentions it as a little
higher than in 7, minor. In the larger magnification of the head
on Plate ITI he figures it ‘‘ as slighily depressed,’”” whereas in the
drawing of the anterior end it is figured as being definitely  circular
in outline,”” In the specimens of 7. serratus from Caire from the
colleetion at the Liverpeol Scheol of Tropical Medicine, moest kindly
put at my disposal by Professor Yorke, the mouth coliar in all cases
was definitely circular in outline. AN 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 tip of the tail; the corresponding measurements given
for T. intermedius are 1.32.1.54 mm. (Sweet), 1.45-1.7 mm. (Boulen-
ger). In the material from Cairo this distance is 1.8-2.15 mm.

Working on the South African material, 1 find that there is a
definite gradual increase in the distance between the vulva and the
tip of the tail in proportion as the worms get larger. This distance,
however, may vary fo a ceriain degree in worms of the same. length,
as can be seen from the following table:—

—— == e et o
Size of worm ... cee [20mm, (2} zon. § 22 rom. | 28 mm. | 24 mm. | 25 mm. | 26 mm.
e e e !I__* —_- |
Distance between wulva :
and tip : i
minimam vio | 1°8 mm. {1796 mmw.] 195 mim,| 2] rem. 225 mm.} 2:4 mm, {231 mn.
maximnm e |2 . (215, :2-25 w | 245, 1266, §26 , (25

There i3 no donbt that the tail is capable of a certain amount
of coniraction. This contraction shows most markedly in the region
between the anus and the tip.

This increase in distauce betweeu the vulva aud tip vorresponding
in increase to the size of the worms would account for the difference
in position of the vulva in 7. iutermedius, 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 Bonlenger.

In his generic diagnosis of Triedontophorus, Looss (page 82)
remarks that ‘‘the two spicula are of equal length in ome of the
species, of comparatively considerable thickness. In eross-sections
they exhibit a shape similar to that of the Arahic numeral 9, their
free termination heing traunsformed into a simple hook.” In his
speeific diagnosis he further adds that the terminal hooks are fairly
powerful. In his drawing (1late 111} he also fizures them as simple
hooks. In the material from Cairo, however, these hooks are fur-
nished with bars in the manner deseribed and drawn by Boulenger
for 7. intermedius.

Worias of all sizes are to Dbe found intermediate in length
between the smallest 7. /ntermedius (16.16 mm.) and the largest
7. serratus 26 mm. (compare the following table). In the females
of I, {mparidentatum we find the same range of difference in the
lengths of the various worms, i.e. 13-21 mm. Tt would thus geem
that the worms described by Sweet and Boulenger as 7. infermedius
are in reality bat small forms of 7. serratus.
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Iriodentophorus brevicauda Boulenger, 1916 (1). (Plate XI1.)

Size.—Body appears rather blunt, especially in the female. Male
13.5-156 mm. in length; maximum breadth 650-750p. ¥Female 13.5-17
mm. in length; maximum breadth 750-900u.

Head broad, 280-320x, may be separated from: the body by a
gentle consiriction hehind the mouth capsule.

Mouth collar 1a high and erect, atlaining its greatest breadtl
anteriorly, so as to appear separated from the rest of the head by a
deep constrietion.

Head papillee.—S8ubmedian short, hardly projecting beyond the
surface of the mouth eollar. Lateral not preminent.

Mouth capsule large, nearly as deep as wide, 150-160x by 180-
1904 (160-210x by 200-250p Boulenger). Anterior surface of teeth
are usually not denticulated. .

Dorsal gutter well developed and reaching {o level of anterior
margin of mouth capsule.

Leap crowns.—External composed of numerous slender leaves.
Internal of about the same number of septa-like elements,

Oesophagus long and slender 0.9-1.4 mm. long with a maximum
diameter 250-3004.

Egxeretory pore and ecervical papillae near the level of the nerve
ring 850-900p (730-880p Boulenger) from the anterior end.

Posterior extremity, male, elongated median lobs. which is at a
small angle fo the main axis of the body. ILength of dJowvsal
ray 750-800x; long and slender. The median and external-dorsal
branches end at the same level; the former uct reaching the edge
of the bursa, postero-lateral diverges from medio-lateral. Exlerno-
lateral parallel to medio-lateral, but shorter than if. 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 junetion with the shafts,

Posterior extremity, female, blunt and obliguely iruncate. Auus
near to tip of {ail 150u; distance between anus and vulva 170-2004.
immediately in front of which the bedy has a width of 420x. Vaginu
exiremely short. Eggs 76-80x by 40x (91-100x in length, Boulenger).

Ocenrrence—Only found on several oceasions in the colon of the
herse and denkey.

Priodontophorus tenuicollis (Boulenger, 1916) (1). {Plate X1.I1.)

Size.—Body tapers to both extremiiies, especially thin anteriorly,
Male 18-20 mm. (13.5-19 mim. Bonlenger) in lensth, with maximum
breadth 680-750n (450-650s Boulenger). Female 18.5-21 mm. (16-
19.5 Boulenger) maximum thickness 860-920x (700-770x Boulenger).

The cuticular transverse rings are much accentuated in the
narrow anterior region of the body, and are modified in such a way
as to pive the body margins a coarsely serrated appearance,

Head, 160-180x small, the anferior region of the hody somewhat
narrowed,

Mouth collar depressed.
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Head papillae.—Submedian short, distal portion short. Lateral
papillae not prominent.

Mouth capsule comparatively amall, slightly wider thaa deep,
100-120p by 75-90x. Anterior margins of teeth provided with sharp
dentitﬁxlations; these, however, may be absent and the marging quite
smooth,

Dorsal gutter well developed, reaching te level of znterior margin
of month capsule, .
Leaf crawns.—External com}]nsed of numerons slender leaves,

about 50 in number; internal of the same number of septa-like
elements.

Oesophagus long and slender, 0.9-I.1 mm. in length, with a
maximumn breadth 130-150u.

Ezcretovy pore and cervical papillae near level of the nerve ring.

Posterior exiremity, male.—Bursa has a short median lohe, which
" ig almost at right angles to main axis of body. Laterals large and
distinetly marked oft from the median by definite noteh. Dorsal ray
short, 50-66x, its branches equally divergent. Median branch does
not reach to edge of hursa. Lateral rays long; the postero-lateral
divergent; median latera] longer than the externo-lateral. Ventrals
narrow; prebursal papilla long and slender. Dermal collar enor-
mously developed and completely surronnds the genital cone. Finger-
like projections of thie dermal collar may be present at the genito-
intestinal opening. Spienles slender, with feebly developed hocks,
which form wide angles with their ghafts,

Posterior extremity, female, tapering to a short blunt peint.
Anus near to tip of tail, 50-100u from it. Distance between anns and
volva 500u; at this level the hody has a breadth of 320-380x. Vagina
short. Bggs 84-92p by 44-48p.

Ocourrence.—Is more definitely restricted to the dorsal colon
than 7. minor, where it may occur in large numbers. 1s fairly
frequently met with (33 per cent.) in the liorse, mule, and donkey.

Cylindvopharyne brevicauda (Leiper, 1911) (2). (Plate XLIII.)'

Size.—8mall worws, the males measure 5-7.3 mm.; the females
5.6-8 mm. 1u length; maximum breadth of body 0.46 mm.

Head, measures 120-150p in bhreadth at the level of the anterior
extremity of the mouth capsule.

Mouth eollar appears almost circular in a lateral view,

Head papillae.—8nbmedian papillae ave conspicuons, 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 exiremities.

Mouth capsule, circular in transverse section.  Cylindrical,
300-400p in length with a maximum diamenter of 90-120g, its internal
surface lined with a transparent chitinons layer. Walls are com-
paratively thick and straight, with a slight ovtward curve anteriovly.

Dorsal gutter does not project into the mouth capsule.

Leaf orowns.—The external consists of 6 large elements coryes-
ponding in position to the head papillac. 'The two situated laterally
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are larger than the four submedians; each is notehed and longitudi-
nally 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 ecollar there prejects
horizontally inwards a broad crescentic plate, the free concave margin
of which is directed towards the axis of the month. The internal
leaf erown consists of twelve hioad elongated leaves arising from
‘the anterior mergin of the mouth capsule; the leaves are extremely
thick; in profile they might be taken for anteriorly dirvected hranches
of the orai) capsule.

Oesophagus exceedingly short and fleshy, almost eylindrical in
shape and measures 3.47-0.53 mm, in length, with a maximum width
of 0.13-0.18 mm,

Excretory pore and cervical papillae 450x from anterior extre-
mity. Nerve ring surrounds oesophagus immediately behind 1ts
union with the bueccal capsule.

Posterior extremity, male.—The bursa has a denticulated margin.
1he dorsal lobe measures ahout 0.2 mm. in length, the lateral lobes are
comperatively narrow and do not completely emhrace 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 13 again
gplit as far back into an internal and external ray. The exlernal
ray is deeply bifurcated as it reaches ihe edge of the bursa.  There
18 a stout, thick accessory or guiding piece.  Genital cone large.
almest eylindrical, np to .4 mm. in length with a breadth of 0.17
mm., it is completely surrounded by the dermal collar which, however,
shows its greatest development on the ventral snrface. Appendages
ale quite pecnliar: a pair of finger-shuped appendages with ronnded
ends oceur just hehind the genital opening; whilst an irregular
numher of delicate processes are secattered over the dorsal snrface
of the cone. Spicules are long, about 1.1 mm., rather stout, with
hook-like terminations, recalling those of Triedontophorus.

Posterior extremity, female.—The tail is pointed; tapering very
quickly from a diameter of 0.25 mm. at the level of the vnlva to a
penecil point, The vulva is siteated 0.45-0.75 mu., the aous .15-0.2
mm. from the posterior extremity. Caudal vegirn capable of a cer
tain amomnt of contraction, .

Oecurrence—This formn was not found in South Afrieca.

Cylindropharyne longicauds (Lieper. 1911) (2). (Plate XLIII.)
Size.—Males 4,9-5.8 mm.; female 6.2-7 mm. in length. The
greatest bhreadth of the hody is about 0.46 mm.
Head has a breadth of 0.14-0.15 mm.
Mouth collar and head papillae as in the type speecies.

Mouth capsule smaller, and considerably shorter than that of
C. brevicauda, measnring 0.18-0.2 mm., with a hreadih of 0.07-0.09
mn,

Leaf erowns ns in the type species.

Oesophagus mote slender, 0.42-0,45 in length, the greatest
btreadth 0.08-0.12 mm,
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Ezcretory pore and cersical papilive ns in the type series.

Posterior ertremity, muale.—Bwrsa broad, measuring zearly 0.5
mm. tn lateral view. The lateral lobes enclose the genital cone,
which is shorter and more globular than in the type species. The
external braneh of the posterior ray may be undivided; or a small
branch may he given off close to the termination of the ray. Guiding
plece less developed and ghorter, 0.13 mm, The appendages of the
genital cone consist of u single pair of rather stount, finger-shaped
processes,

Posteriar extremrity, female, long and pointed. Vulva situated

farther forward, 1.1-1.5 mm. from the posterior extremity; anus
0.28-0.32 mm. from tip.

Oceurrence,—This form was not fonkd in the Sonth African
material,

Cylindropharyne rhodesiensis (Yorke and Macfie, 19200 (1I).
(Plate XLII1.)

Size.—Male 12.5 m, in length with maximuwm breadth of 650u.
Female 13.5-15.8 mm. in length, greatest breadth 830u.

_flead.—Houth collar marked off by a constriction; it is distinetly
higher dorsally and ventrally than laterally.

Head papillae as im the type species.

Houth ecapsule almost cireular in transverse seetion, its longer
axie running dorso~-ventrally. Very long, 511-544x, witk a waximum
breadth of 144-176u. The walls of the mcuth capsule are stout,
of almost uniform thivkness, except nt the two exiremities, where
they taper slightly; they are almost parallel, and the greatest
diameter, as in the type species, is found near the anterior opening.

Dorsal gutter as 1u type species: does not project into the bnecal
capsule,

Leaf crowns as 10 C. Lresicaudn,

Oesophagus short and broad. Nerve ving sitnated unear the
anterior extremity. Its length In the male measures T67p, in the
female 833-841pu,

Cerrival papillueg, lie in front of the exerctory pore, bali-way
lietween the nerve ring and the posterior end of the cesphagus.

Pasterior extremity, male—Dorsal lobe of the bursa is short
The postertor ray exhibits the following characters: —It is split to
its base, and from each liwb arises one lateral Liranch, close to the
point of origin of the externc-dorsal ray (posterior external). The
extremity of the lateral branch bifurcates into iwoe finger-like pro-
cesses, the external of which is slightly the longer. The main trnnks
of the posterior ray taper to very five points, Genital econe is
globular, and surrounded by a dermal collar, which iz well developed
on the veuiral surface. Genital appenduges appear to he ahsent.
Rpieules long, stout, and barbed.

Posteriar extremity, female.—The end of the body is straight and
gradually tapers to u point. The distavce from the anus to tip of
the tail varies from 388-480u: and fhat from the vulva to the tip
from 1.7-2.196 mm.
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Occurrence,—Originally reported from the large intestine of a
zebra shot in Narthern Rhodesia; it was, however, not found in the
Transvaal material.

Cylindropharyne intermedia, n.sp. {(Plate XLIV))

Stze.—The males measure 8.5-10 mm. in length, with a waxi-
mum breadth of 420-480x. The feinales measure 10-11 mm, in Tength,
with o maxiroum breadth of 520pu. Cuticle shows transverse annula-
tivn except in the cephalic region.

Head 140-160p in breadth, head and neck narrower than the
rest of the body, increase in hreadth, about midway down the
oesophagas.

Houth collar und head papiliae as in €. brevicauda.

Mouth capsule has a depth of 440-460u in the male, 500-H20s in
the female, with n maximwm breadth at its anterior extremity of
86-96u in the male and 1204 in the female, Walls stout, not siraight
tupering shehtly at both extremities.

Dorsal gutter und leaf crowns as iu the type specles. Clesophagus
short and roughly cylindrical in shape, shows a slight decrease in
width at the level of the nerve ring, imirediately behind Hs union
with the buccal capsule. It is 470-540x in length in the male and
600-640p i the female, with u msximum breadth of 160ux in the
male and 200u in the female,

Ereretory pore and cerrival papillue at about the wume level
behind the nerve ring, 560-6404 1n the male and 620-660x in the
female from the anterior extremity. The left papilla is u little in
front of the vight.

Pasterior extremity, male— -The bursa has a short dorsal lohe
(280-300p in length), whose outline may he rounded or bluntly
triangular. 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 externo-dorsal
ruy shiows a groove down its centre, snggesting o fnston of two rays.
(ienital cone of remarkuble size, mieasnrmg 240-280p in length, with
an average breadth of 1G04, It is retractile. Dermal collar well
developed, more especially ventrally. Geartal appendages as in the
iype species, t.e. g pair of finger-shaped appendages with rounded
vids oceur just helitnd the genttal epening, whilst an irregnlar num-
I ot delicate processes are scattered over the dorsal surface of the
cone.  Spicules 920w,

Posterior ertremity, female.—At the vulva. sitnated 1,5-1.6 mm,
from tip of tail, the hody hag a diameter of 360x; behind this level
the body tapers to a painted tail.  Anus 260-320p from the posterior
eind,

Oceurrence.—Present in the pelvie flexure and dorsal colon,
where it 1s the comiponest parasite of the three zebrae exaniined,
Discussion.—This worm mwost closely resembles C. brevicauda,
from which, however, it miay he distinguished by its greater size and
by the posterior extremity of the female, It is easily distinguished
from !, longicanda and C. rhodesiensis hy the nature of its genital
cune,
fy

*
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Trichostrongylus azer {Cobbold, 18800 Railliet and Henry, 1909,
Synonym Strongylus tenuissimus (Mazzanti). (Plate XLV))
Size.—Male 3.8-6 mm. Female 5-8 min,

Body, filiform; tapering towards the extremities; mouth nalked.

Male.—Bursa bilobed ; posterior ray bifid, branches bifid at their
extremity; ventral and lateral rays separated from their commence-
ment; spicules short and twisted; 0.150-0.110p in length; guber-
naeulum present.

Female, with a conical caudal extremity, terminated by & delicate
point, Vulva in the posterior sixth of the body; eggs elliptieal,
0.100 to 0.112 mum, leng by (.063 mm. broad, segmented in the uterus,

Habitat—Stomach of the horse and donkey,

Greographical distribution.—Europe.

Discussion.—This species has only heen reported twice, vice by
Cobbold and once by Mazzanti, but their deseriptions are not very
good ; and the figure after Cobhold is not satisfactary. Nevertheless,
1t seems that we are treating with a Trichestrengylus, as Railliet also
congiders it.

This description is taken from Travassos (2),

Dictyocaulus Arnfieldi (Cobbold, 1884). (Plate X1LV.)

Male 28-36 mun. ; female 43-55 mm.

Caudal bursa short and faintly lobed; median rays Difid;
posterior rays bilohate and widely united at their base. Spicules
curved, measuring 200-240u. ‘l'ail of female short, slightly curved,
terminating in a blunt point, Vulva situated in anterior three-fifths
of the body. Eggs 80-100u long by 50-60x wide. Eribryo 0.4-0.5
mm. long developed in uterus.

Habitat.-—Lungs of horse and donkey--capable of producing
vermtinoug bronchitis, In the South African material one gpecimen
wag found in the caecum of a horse.

Dictyocaulus vieiparus Blach, 1782,

Males 40 mm., females 60-30 .

Caudal burse small, not lobed; middle rays simple, pasterior
tridentate; spicules small acute. Tail of female short and sharp;
vulva near middle of body. Eggs Bop by 3bu.

Habitat.——Found in the hronchi of cattle and hovee.

Ascaris megalocephala Cloguet, 1824,

Synonym Ascaris equorum (Claeze),

Size,—Males 15-18 em,, females 18.37 cm.

Head —The three lips are marked off from the rest of the body
hy a well defined constriction. On their inner surface the lips bear
a large number of very fine teeth,

Head papillae.—The dorsal lip hears two papillae, and each of
the ventral lips only one papilla.

Posterior ertremity, male, hears two small alae, and ou each
side has 79-105 papillae; 7 of these are postanal, whereas the 41h and
Bth as well as the Tth and 8th are fused. An unpaired papilla in
front of cloacal opening. The rest are arramged at first in one
line, hut later in several.

Female.—The valva is in anterior third; vagina short; uleri
parallel, Eggs almost spherical 0.0840.1 mm,

- Qecurrence.—Gongh states that Ascaris equorum appears io be
frequent in South African equines; he reports it from the haise and
from the zebra.
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Asearids were not ineluded in the (nderstepoort material.

Life-history.—The course of development of A. lumbricoides
(. form very closely related to A. megalocephala) as given by Ransom
and Fester (1 und 2) is briefly as follows:—

Infective eggs, i.e. eggs in which the contained embryo have
reached the vermiform stage, hateh 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, From the lungs
they pass up the hronchi and traches and finally reach the small
intestine again by way of the ocesophagus. Some larvae may go
astray and may cecur in the spleen under the peritomewm of the
abdominal eavity ard in other locations which they conld searcely
reach except in the systemic circulation.

It is most probable that the life-history of A. wmegalosephala
may prove to he the same as that of 4. 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 XLVTL.)

Size.—Male reaches 150-180 mm. in length with a maximum
width of 0.85 mm. to 1.3€ mm. The female 75-100 min, in length
with 2 maximum breadth of 1.3-1.5 inm. in the middle of the body.

Cuticle is transversely striated,

Head.—Ths cephalic extremity is surrounded by three lawal
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 hoth on the anterior and lateral edges, the peri-
pheral part of the lip is occupied by a transparent fine membrane,
bordered by a dentated margin. The median part of the lip has a
deep fissure on the interior, the fissure widens anteriorly. The
fissare divides both lohes of the pulp, which latter has no remarkable
fentures in this species. The most charaeteristic feature in our
speeies is the presence of dentated formations on the interior surface
of the lips, in their posterior half. Heve there is a formation which
is concave towards the oral lumen. Tts upper slightly conenve edge,
as well as its lateral edges arve covered with small denticles, whose
points are directed anteriorly. This character distinguishes 4.
:ebrae from other velated forms.

Oesophagus is comparatively short; only 6-7 mm, long.

Male.—The caudal end s rounded, and has a small knobbed tip.
The aperture of the cloaca is situated 0.255 wim, from the posterior
extremity. At this level the bodyv has a width of 0,476 mm. At
the level, where the oesophagus passes into the intestine, it has a
breadth of 0.765 mum,

Two equal spicula; 4.08 mm. long. These are slightly eurved,
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 pails are
amranged laterally and 42 suhmedially.  The lateral papillae are
comeave formations with rounded knobbed tips; the submedian
papillae on the contrary, are flnt Lodies, not protruding above the
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surface of the cuticle, each is survounded by an oval ridge, which
gives it the appearance of an eye. 'I'he arrangenent of the papillae
15 as figured on Plate XT.VIL.

Femalc—The aual aperture is situated at u distance of (.39 mm.
from the posterior end; at this level the hody has a diameter of
0.68 mm. The tail is rounded and provided with a small conieal
process 34p long. The genital aperture is situated somewhat posterior
to the middle of the boﬁy lengtli., The eggs are round or oval, 8590
in length and 63-72u in width. The egg-shell is finely punctuated.

Occurrence.~—Parasgitic in the intestine of the zebra. It was not
present in the South African material.

Oxyuris egui Schrank, 1783, (Plate XL1X.)
Synonyms Owyuris curvnle (Rudolphi, 1803} ; Ouwyuris wastigodes
(Nitsch).

Size.—Males 9.12 mnnp., females up to 150 mm. in length.
Body uwsnally whitish, without any cuticular inflations at its anterior
end. Mouth surrounded by three large lips. Two lateral papillae,
which are low and near to the mounth opening, and four submedion
papillae, These latter are thick, their surface showing a radiallv
arranged grooving.

Oesophagus 1n the female abont 3 mm.; showing a denticular
apparatus.

Male —Posterior extremity obiuwse with a caudal bursa of
peculiar sivucture. There are two ddrsal papillse carrying the cuti-
cular expansion; ventrally the bursa is alse supported by twe
papillae. Dorsally to the cloaca is the spiculuin surrounded by a
cuticular sheath, which is supported laterally by two slender papillae.
Behind these two stand two Jarger spicules carrying a memhranous
strueture, which surrounds the spiculunt and its sheath, Outside these
is a pair of large papillae, which likewise possess o serrated additional
liece each hearing a free cuticular edge.

Female.~—Body thick anteriorly, behind the anus suddemly
falling away into a thin tail, whieh 1s of variable length.

Valva 7-10 mm, from the anterior exiremity. Hggs elliptieal,
thick-shelled, At one end the slell is pierced, the ho%e, however,
being closed up with a plug.

Occurrence.—In the Sonth Africun material the larvae were of
frequent ocemyrence in the colon and only in two cases were there
any present in the caecum. Maiure females were rarely met with,
their wsual hahitat being the rectum. In one case, a donkey which
had been killed on account of rickets, there were no less than 110
males. In the accompanying 7 females, the tail had not yet
increased in length. This donkey mmst at one time have suffered
from a very heavy infection indeed, the fertilized females having
already migrated into the rectun at the time when the worms were
collected; for in mo other way ean the large proportion of males,
which are usually rare, be explained. Osguris is o frequent parasite
1n all the South African equines.

VYon Linstow (3) reports an Oxynre (0. tenuicauda) from a zebra
(Rukwa) which in all probability is a form of 0. equd.

Genus Crossocephalus.

. At present we have three descriptions of worms helonging to
this genus: (1) ihat of Prerocephalus riviparus given by Von Linstow
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in 1809 (2) that of Crossocephalus viviparus given by Gedoelst, [916;
and (3) that of Crossocephalus zelrae given by Yorke and Southwell,
1920, The three worme described and figured agree in the main,
but differ in the detailed structure of tlie head. These differences,
however, muy lbe merely due to faulty interpretations, so that in
reality, we are in all progability dealing with one worm only, Hence
I will adopt the deseription as given by Yorke and Southwell (which
correspontds to ilte worms found in my material) and will then note
the differences between thit form and the other two.

Crossocephalus :ebrae Yorke and Southwell, 1920. (Plates XLVII
and XLVIIL)

Size.—Moderately small spectes, the female being slightly larger
than the male. The males are 7.6-8.3 mm. in length, with a maxi-
mum breadth of 440u; the females sre 7.4 to 9.4 mm. in length,
with a maximuam breadth of 498u. The anterior extremity is trua-
cated; the posteror extremiiy of the male is inrolled ventrally and
that of the female straight and tapering.

Head.—The auterior end of the body tapers very slightly to the
lead, which is sharply truncated ; there is no definite neck.

Lips.——The mouth is surrounded by three lips, one dorsal and
two subventral. FEach lip on its oral aspect being sub-divided into
three portions, and having a finely serrated edge.

Head popillee.- ~These are numerous, 15 in number, and have
a complicated arrangement: {g) the twe lateral papillae are very
prominent; (&) the fowr subuedian just project lieyond the surface
of the lip; (¢} an additional papilla sitnated iu the middle of each
lip; (d) three pairs of papiilae, yo 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 anierior end of the ocesophagus. Hach of these
laminae bhears from eight to eleven pointed teeth, which are dirvected
hackwards when tie mouth iz 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 betug directed backwards, the anterior
portion of the oesophagus then {orms the anterior end of the worm,
the six pectinated laminae heing erected sand their teeth divected
forwards.  Eversion is probably hrought about by the action of
eertain prominent longitudinal nruseles.

The duct of the dorsal oesophageal gland opens into the mouth.

{esophagus.—The length of the oesophagus in female worms,
in which the mouth is closed, measures from 1.016 mm, te [.085 mm. ;
when the mouth iz open there is an apparent shortening of the oeso-
phagus to the extent of about 10)x, showing the extent to which
eversion of the anterior end of the aescphagus may proceed. In the
males the oesophagus varied in length from 1.002 mm. to 1,018 mm.
A series of yellow club-shaped bodies possibly of a glandular nature
occur in the wall of the ocesophagus: these commence about 220u
from the anterior extremity of the worm, aud extend backwards for
& distance of about 70s. The bulb of the oesophagus contains a
]valvu]m' arrengement consisting of three ridges projeciing into the
umen,

Brcretory pore.—This iz sitvated about twice the length of the
oesnphagus fromi the anterior extremity; 2.041 in the female, 2.110p
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in the male, from the anterior exiremity. 'I'be pore presents the
appearance of a transverse jlit, and is surrounded by a palisade-like
strueture consistin? of cuticular ridges.

Cervical papillae are nipple-like projections lying very close to
the -anterior extremity of the worm,

Posterior extremity, male.—Markedly inrolled ventrally. The
tail tapers to a point and is furnished with three preanal and five
postanal papillae; of the latier four lie towards the left and one
on the right gide of the body. There are no membranous expansions.
Spicules are unequal in size. The larger about twice the lengih
of the smaller (varying from 295-363u in length; the smaller from
14p-176y). The larger spicule shows fine siriations, the testes and
ejaculatory duct are limited to the posterior third of the worm.

Posterior extremity, female.— Straight, the tail tapering to a
point. Distance between anus and vulva varies from 17(-255p and
the distance of the anus from the tip of the tail from 488-617u.
There 13 a single tubular ovary, the anterior extremity of which lies
about 300p hehind the exoretory pore (in females with large well-
develeped 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 luto 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
!arvae, which attain to a length equal to abont half that of the parent
wortn, The larvae exhibit clearly the six pectinated laminae, 1n
the posterior part of the uterus developing larvae can be seen. The
vagina commences as a thick museular tube and exhibits & beaded
appearance due to numercus dilations; it runs first posteriorly, then
anteriorly for a short ecourse, and then directly posterior to the vulva.

Crossocephalus rviviparus (Von Linstow, 1899) Gedeelst, 1916 (2).

(Plate XLVIIL.)

; ]This form differs from (. zebrae maiunly in the structure of the
tead,

Aceording to Gedoelst ““ the cephalic extremity is sharply trun-
cated, and bordered by a peri-buccal collar (bourrelet), the free
margin of which is raised at the level of the six papillze: 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 triangular in shape; their converging
apices are divided into three lobes, a large, rounded median, and two
pointed laterals; besides this, each lip bears two projecting hooks,
diverging slightly.”’ That is, according te Gedoe]ist, there are in
all only twelve papillae. The three not mentioned being apparentls
the three additional papillae of C. zebrae situated in the middle of
each lip. ‘“These lips surrcund a triangular mouth which leads
into the triangular cavity, or °atrium precesophagien,” containing
six pectinated laminae arranged in pairs.”’

Except for slight differences in the measurements, the rest of -
the description corresponds with that given by Yorke and Sounthwell
for the females of (. zebrae.

Pierocephalus (Crossncephalus) viviparus (Von Linstow, 1899),

Apart from some structural misinterpretations, thig form furthev
differs from €. zebrae in the following details:—
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““ The posterior extremity is limited by three reunded lips, one
dorsal and two ventrals; on the former are situated two cu‘culgr
holes (oeffnung) and ome on each of the latter. Exteriorly are six
“ kegelférmige Spitzen,” and exteriorly to these are six hooks and
fa:tier 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 hent leaves. The mouth opening can
he refracted, in which case the six ‘ kegelférmige Spitzen’ and the
six hooks are also drawn into the cavity and the six leaves are raised,
so that their posterior portions now poiut forwarls.” For the sexu-
ally immature worms lie gives the following description of the
eephalie extremity :—- ] _ )

© Month opening <urrounded by six * Spitzen,” behind which
stand #ix hooks whirh enrve forwards and iuwards,”” The peelinated
leaves, which ave present even im very smali embryos, he does not
mention.

Posterior ertremity, wale—* On each side of the tail are two
preanal and four postanal papillae and lesides these a dorsal papilla
situated farther back.” It would seem that Von Linstow first made
his drawings and later desrribed his worms from the drawing. This
ix the only planyible explanation whick ran be given of his doubling
the number of papillae and of placing them suhventrally instead of
ventrally. His figure representing the lateral view of the male tail
corresponds to that of (. zebrae, except that he only figures two
instead of the three preanal papillae. Perhaps the third or middle
papilla wus not developed in the specimen from which he made his
drawing, or perhaps owing to its smaller size it was nverlooked. Van
Linstow in writing his deseription apparently, then, assmmed that
his figure vepresented the papillae on one side of the tail only aud
that those of the other side were similarly arrunged, This explana-
tion might also account for his inversion of the parts of the cephalic
m,g{-inu;1 The longer spicule he alsn mentions us being transversely
=trinted.

Posterior ertremity, female.—-May he vetrarted telescope-wise in
n certain region. (This phenomenon was also to be seen in some of
the South African worms.) The ‘‘ vagina’® is slightly behind the
miildle of the body, dividing it in the preportion of 4:3. The
embryos he gives as ahout half as long as the females.

As Gedoelst corrvectly points ocut, the vulva can ebviously net
he near the middle of the body. if the yvoung embryo, measuring
half the length of the female, is to escape fo the exterior through
it, We are thus forced to asswwe that {he pesition, which Von Lin-
stow niteihutes to it. is incorrect,

(lecurrence —Crossocepliulus shows a decided preference for the
* ventral eolon.”” where it may he present in great numbers, In the
caecum it may alse Le fairly nmmerous, but only a few are to be
found in the dorsal eolan. which iz nsually heavily infested with
C'ylindropharyne. '

The worms in the Sonth Atfricam material were present in two
tlifferent sizes, the extremes of which. Lowever, overlapped. The
smaller werms usually had their pectinated laminae drawn into the
mouth cavity, anil showed sigus of contraction; e.g. telescoping of
the female posterior extremity. In most cases the exact sfructure
of the head end was diffienlt to see. the three additional papillae
situated in the centre of each Hip heing liahle 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 parts of the worms; of
special note is the fact that the spicules of the different forms are
on the average gll of the same size and structure, indicating that
the respective worms all belong to the same species.

Profstmayric vivipera (Probstmayr, 1865), Ransom, 1907. (Plate
XLIX).

Size.—Transparent, small and slender. Male 2.7 mm., female
2-2.2 mm. ; truncated anteriorly bears a Jong slender iail.

Head.—Mouth surrounded hy a very transparent collar consist-
ing apparently of six bulbous lips.

Dianteter of mouth collar 18-22p.

Plaryns elongated cylindrical, 40-50p long.

Qecsophagus consisting of two portions, a long, slender anterior
portion 240-320p and a short pyriform portion 80-115x with a cylin-
drical stem and with & denticular apparatus in the bulb.

‘ﬁfeme ring surrounds anterior portion of oesophagus near its.
middle,

Ewcretory pore.—Veniral of the oesophageal bulb, a small vesicle
opens to the exterior through the excretory pore.

Male genitalia congist of a single tube which anteriorly reaches
as far as the oesophagus. Two spicules, similar, slightly curved
and pointed, sub-equal; G7p and 58p in length. On the ventral
surface 4 pairs of preanal and vne pair postanal papillae.

Female genitalia.—Vnlva about half-way beiween the two
extremities of the body. Vagina short, uteri divergent, size depend-
ing upon stage of development of the embryos eontained therein.
Eggs elongaied with thin shell; size of eggs 1n uterus 58 by 40x to
100 by 76p according to siage of development., Omnly two to four
eggs present in the uterus at a time. The eggs hatch in the uterus
and the emhryos develap to a length of 1.8 mm. or more before they
are born. At birth they resemble the parent, except that the sexual
organg are not yet developed. The embryos apparently may develop
directly into adults without leaving their host, Life-history cutside
host unknown.

{Jocurrence 1n the large intestine of the horse, donkey, and zebra.
In the South African material it was present in the veniral colon
of two horses and one zebru. In one case 1 found several Cylicostomes
in the act of swallowing P. vivepare very much in the same manner
a5 that described hy T.oous for a small transparent Ozyuric—thus it
wonld seem that this xmull transparent Oayuris recorded by Looss
actually 1 P. vivipara.

Geographical Distribution,—P, vivipara is now Lknown from
Germany (Probstmayr, Jerke), Ytaly (Perroncito, Fiorentini), France
(Railliet), Hollaud (Ihle), Egypt (Looss), South Africa, and in the
United States (Bansom),

Setaria equina Ahildgaard, 1789, {Plate L)

Synonyms Gordius equines Abildgaard, 1789. Filaria eqai
Gmelin, 1789: Hamularia (Treutler., 1795) of Stiles, 1807;
Filaria papilinsa Rudolphi.
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Body is whitish, filiforw, pointed posteriorly, blunted auteriorly.
Male 6-8 cm.; females 9-12 em.

Cuticle presents a delicate transverse striation.

Head is broad. The mouth is small, round, surrounded by «
chitmous ring, 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 papillae. In the gpecimens
before me the cﬁrﬁndrical oegophagus measures (,8-0.9 mm. by 121-
160pn. The darkly pigmented chyle intestine is somewhat broader.
Nerve ring about 100g from anterier end.

Posterior extremity, male, ends 1n a corkscrew spiral. Ventral
surface chagrined and flattened inte 2 cuticular appendages.
Usually 8 pairs of papillae, which are not symmetrieally 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 weil-developed
muscles, The longer spicule, 320u, has wings which reach te its
free extremity. Sﬁorter spitenle 180p,

Posterior extremity, female.—Vulva situated just (0.5 mm.) pos-
teriorly to head. Tail ends in a slight swelling, chagrined; on the
tail corresponding with each submedian line is & well-defined conieal
papilla. Bggs may aceumulate in the vagina (vestibule). Vivipa-
TOUR,

Embryos measure 280p in length by Tu in breadth.

Habitat.—Is a frequent parasite of horses, asses, and mules and
has alse been reported in cattle. It inhabity the peritoneal cavity
and from there occasionally invades the females genitalia o1 even the
liver; it is found mozre rarely in the pleural cavity, the eranimm, ov
in the intestine. Embryos live in the hlood vessels.

The four worms present in my collection were from the stomach
of a zebra. '

Habronema museae Carier, 1861. (Plate LI

Synonyms Filaria muscae Carter, 1861 (Reansom 8 and 4);
Filaria stomozeos Von TLianstow, 1875.
Dermofilaria wrritans Rivolta, 1884,

Size and shape filiform. Male varies iu leugth from 8.14 mm.,
with a maximum width, near its anterior extremity, of 250-300x.
The female measures 13-22 mm. with a width of 250-400: 1 the
region of the wnlva,

Cuticle shows a marked transverse siriations. A narrow lateral
wembrane begins posterior of the left cervieal papilla and extends
backward along the left side of the bedy. In the male it reaches
to about the middle of the hody. In the female it ends within a
short distance of the vulva,

Head rounded in outline.

Head papillae.—Submedian papillze situated somewhat posterior
to the two lateral.

Mouth bordered by 2 lateral trilobed lips, or 1f differenily inter-
preted by 2 lateral and four submedian lips. From a lateral view
the median lobe of each lateral lip presents a nearly quadrangular
cntline, with the lateral papilla near its anterior border.
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Phargur relotively small and slender, somewhat complicated in
strnehure. .1 has an overage depth of 48u in the male, aad of
§2-59 in 1he fewale: with a maxinum diameter of 16-22p,

tlesophagus is istinetly dividel indo iwe parts, a narrow, short
auterine portion and a Droader, longer posterior portion, the merve
ring surrounds the slender anterior portion, ubout 2304 in the male,
H00k in the fewale, from the unterior of the budy.

Cervived papillne short, slender, mul briztle-like at the level of
the nerve riug.

Posierior artremiiy, male, curves ventrally, nsually descriling
a single turn of a spivud.  Nurrew, aluost symmetrical, bursal wings
are present, mensnring about 500x in lengibh and extending 1w the
tip of the tail. Papillae are stalked; there are four pairs of preaual
papillae, two pairs of which are adanal rather than preanal.
Postanat papillae axymmetrieal in arrangement, On the right side
of the bursa there is only one pestanal papilla, which is situnated
about half-way hetween the anus and the tip of the tail. On the
loft side {there are two papillue, one immediately in front of the level
of the postanal papifla of the right side and the other immed:ately
hehind this level. The ventral sarface of the tip of.the tail of the
male is gupplied with a cluster of very small papillae, six of which
are sornewhat more prominent than the others, The entire ventral
tore of the hursa is marked with delicaie longitudinal ridges and
small vesicular excrescences having a linear arrangement.

Spicules, twn unequal; the left is long, slender, about 2.5 .
in length; abont 10y in dimneter near its proximal end, tapering to
a sharp point, snd measwring about 5p in diameter at ity middle.
The right spieule is shorter and thicker, about 5004 long, tapering
from a thickuess of abiut 20x near its proximal end to a point poste-
riorly; measuring about 10z at its middle. Near the anal opening
the spicules are surrounded by a small irregularly shaped guber-
naculuni.

Female genwitalin.—The vulva is sitnated 7 mm., i.e. about =
third of the length nf the body, from the anterior end. The vulva
18 smull and displaced dorsalward out of the usuval mid-ventral
position. It may be dorsal in position, or inay even be displaces]
still further and he ocated on the left side of the body. The distal
portion of the vagina measures less than 15x in diameter, and is
without a muscular sheath. From the vulva 1t passes transversely
around the hody, leneath the cuticle in the superficial portion of
the hoidy wall, then enters the baly csavity, becoming elothed with a
muscular layer [ =vestibule nf Sewrat (H)] and passes posteriorly,
joining 1he two nteri ahout 1.5 mm. posterior to the vulva.

Tail rather plump, with vomuled tip and more ov less curved
dorsalward, the postanal portion measnring 300-350u.

Crerurvence.-—I . wuscee s essentially prrasitic in the stomach,
bat was wecasionally found in small nunbers in the caeccym and
ventral colon of the hurse and zebra. Tt seems to be the commonest
representative of its genus present in Sputh Africa.

Life-histary.—The voung embryos eseaping from the nteri of
the female worme are excreleil with the faeces of the horse, In the
mannve they enter the larvae nf the honse-fly. Here thev nndergo
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u process of growth and development, reaching their final larval
stages at about the time the flies emevge from the pupul siage.
Yurther development of the worm waits npon the swallowing of the
infested fly by a horse, in which event the life-cycle hecomes comi-
prleted by the growth of the worms to maturity., In the fiies the
pavasites arve commonly found in the head, frequently in the pro-
boscis, and they may also oceur in the thorax or abdomen. At this
stage of their development they are characterized by their spiny
knolibed tail. 1In their disenssion on the * plaies d’été '’ of equines,
Railliet and Henry (4} come to the conclusion that the nematode
causing these wounds s u Spiropteral larva helonging to the genus
Habronema, the mode of infeciion probably heing the following:
The Habronema embryos are excreted with the faeces. From the
soiled bedding they penetrate the skin in the manner of Aniylo-
stomes, eausing an irritation with the formation of nodules, whicl
throngh the infiuence of rubbing and friction develop into womnds.
Here the larvae continue their development analogous to that which
normally takes place in the fly. Railliet and Henry likewise point
out the possibility of a relationship existing beiween the * plaies
d’4té ’* and eertain nodules of the lungs. The presence of the larvae
in the lung tissue is in no way in opposition io the hypothesis put
forward concerning their mode of penetration; it being known that,
Ankylostome larvae introduced into their host through the skin pas«
into the lungs.

According 1o Roubaud and Descazeaux the larvae of H. wmega-
stoma ore exclusively parasitic on the malphigian rtubes of their
intermediate host, the homse-fiy. Whereas the larvae of H, muscae
and 7/, microstoma are parasitic in the eells of the adipose tissue
(H. museae in the house-fiv, /7. microstoma in Stomo.rys).

Two faetors are essentizl hefore the escape of the larvae can
take place, viz., warmth and hnmidity. The infection of the definite
bost is realized when the proboscis of the fly comes in contaet with
the horse’s lips o when a 11y settles on an open wound.

Habionema megastoma (Rudolphi, 1819). (Plate LIL.)

Synonyms Spiroptera megastonta Rudolphi, 1819 Filuria mega-
stoma Schneider, 1866,
Size and shape; small filiform, tapering towards its exiremities.
Male, 7-10 mm. in length: female 10-13 mm. in length.

Cuticle,—Lateral, membranes present.
Heud.—-Shows a definite cephalic enlargement.
Head papillae ns in the other species of this genus.

Mouth (iffers somewhat from the type species. It showy only
four lips, of which the two laterals are the smaller., These are
separated off from the rest of the skin by a deep voustriction, giving
the appearance of a definite month collar. The pulp of these lips
shows a peculiar and characteristic striation or grooving.

Pharynz relatively simple in strueture,  [ts wall thick, wilhoui
the complications present at its anterior wargins as in H. muscae.
Parallel at its base, opening out funnel-wise snteriorl:, characterized
by its extraovdinarily well-developed muscles,
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Oesopliagus shows the two divisions: the ghort anterior pertion
and the broader, longer posterior portion.

Cervical papillae at level of nerve ring.

Posterior eztremity, male, curves ventrally deseribing a single
turn of a spiral.  Laterul wings present, showing longitudinal
ridges, ventral surface also shows the same scalloped markings. Four
pairs of prennal papillae, arranged more or less symmeirically; one
pair of postanal papillae situated about halt-way between the anus
and the posterior eslremity.

Spicules, two unequal.

Posterior catremity, female, ends in a 1ail with vounded tip.
Vulva in anterior third of the body 4 mm. from the cephalic end.
Vagina long and curved. Eggs elongated, 330-350u long by 8p wide.
In the uterus the embroyos may attain a length of 600-700p.

Occurrence,—Usually only found in ulcers in the stomach, but
may get washed down into the intestine. In the Souih African
material only one mule was found, aud this was in a zebra.

Habronema wicrosioma (Schueider, 1866). (Plate LIIL.)

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 mn. Ransom; 11-22 mm. Schneider)
with & maximum readth of 360-400p (250-300p Ransom). TFemale
averages 31.35 mm, (15-25 mm. Ransom; 22 mm. Schneider).

Cuticle shows marked transverse striations. As in the type

species the cuticular membrane on lhe left side of the body is also
present.

Head not marked off from the rest of the body. Broad, square,

and truneate in appearance,

Head papillae as in the type specles.

Mouth as in the type species.

Pharyne  comparatively well developed with thick walls; is
essentially the same in structure as that of A, muscae; in addition,
two tridentate processes project into the mouth cavity, one from the
dorsal wall of the anterior part of the pharynz and the other from
its ventral wall. It has an average depth of 75p. Furnished with a
sheath of strong muscles,

Oesuplagus shows the same divisions as the type species.

Cervical popillee and nevve ring situnted rather farther hack,
280-360p from anterior extremity,

Posterior catremity, male—The tail usually cmives vemtrally.
not guite describing a single turn of a spiral. Narrow bursal wings
present. These, as also the entire ventral face of the spiral, are
marked by vumernus 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
vight. There are four postanal papillae. The two on the left side,
sl‘ghtlf apart, are situated behind the anus, The two on the right
side, close tngether, are situated farther back, net far removed from

the tip of the fail. The tip of the {ail shows the same cluster of
papillae as in H, muscae.
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Spicules unequal, the left about twice as long as the 1ight;
both slightly curved, their respective measurements being 7T60-800p
and 350-380p. Left spicule is provided with a well developed muscle;
a small irregularly shaped gubernaculum is present.

Female - genitalia.—Vuiva posterior to the anterior third of the
body is not markedly displaced out of the mid-ventral position.
At this level the body bhas a diameter of 560x (350-500p Ransom).
The vagina passes inward and backward, then curves forward for a
very shert distance, and backward again, entering 1he bedy cavity
and coniinuving then in o straight course posteriorly to join the ter-
minal portion of the iwo uteri. The vagina, in the region of the
short S-shaped curve (i.e. vestibule of Seurat), is surrounded by a
masz of muscular tissue, which is very comspicnous iust behind the
vulva, Lengih of vagina measured in a straight line from the vulva
to the poini, where it joins the uteri, i 1.4 mm. (I man. Ransom),
Tail as in H. muscae, rather plump and slightly curved dorsalward.
Arus 440-520p from tip of tail. Small cuticular tubercles may he
present ai tip of tail. Eggs, 45-49u by 164, hateh in the uterus; the
young embryo measuring about 90-88u in length.

(ccurrence.—~Parasitic in the stomach of domesticated equines. In
the South African material it was also present in two out of ihd
three zebrae examined. -

Habronema zebrae, n.sp. (Plate LIV.)

Size and shape.—luiermediate iu size hetween the South Africun
forms of H. microstoma and H. muscae. 'The males heing 10-13 mm.
in length, with a maximum breadth of 220-240x. The females
measure 17-18 mm, in length, with a meximum breadith of 340u the
worms are filiform, tapering at hoth ends, reaching their maximun
breadth just behind the oesophagus and retaining it throughoent
praciically their whole length.

Cuticle very much as in H. micrestoma.

Head.—The genernl plan of the head, month pavés, pbarvux,
and oesophagus is the same as for A. microsioma. It differs from
the latter, however, in iis exceptionally deep pharynx, which recalls
that of the genus Cylindropharynsy. This weasures 140-160p i1 depth
and has a diameter of 22-24p. Walls are not thick and diverge
slightly anteriorly.

Cervecal papillae are situated in front of the nerve ring, 280u
from anterior extremity, and the ezeretory pore opens immediately
behind this level,

Fntire oesophagus long, up to 3.8 mm. in length in females,

Posterior eatremity, male, is usually coiled spirally. Bursal
wings preseat showing the usual longitudinal seale-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 right;
and onme large unpaired median papilla sifuated on the upper lip
of the ecloaca. The four postanal papillae are asymmeirically
arranged. On the right side the two papillae are situated af a level
about half-way between the anus and the posterior extremiity. Omu
ihe left the one papillae is situated at a level immediately behind the
anns, whilst the other is not far removed from the tip of the tail.
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Iturely a thind papilla may he present on tne right side, in which
vase it s siluated opposite the left posterior papilla. Tip of tail is
provided with severn! smnller papilise,

Npiculas —Two unequal, the left very long and slender. 1.7-1.9
rm, in length; the vight short und thiel, 400-560x in length. A small
irregilurly shaped gubernaculum is present.

Posterior ertremity, female,.—Vulva glightly in front of anterior
third of body. The uvijector resembles that of H. muscae. The
vulva may ke displneerd ant of fts mil-ventrai position, not as much
uz in the type species, bowever. From (he valvy it pusses for a showt
distanve aronmt the luuly heueath the ruticle, and then enters the
binly eavity. whers it is surrounded by a musculnr layer—(this cor-
responsds o the vestibule of Seurat 480-5601). As in H. muscae, a
gland ix placeil at {he huse of the vestibule, between the muscular
tunie aud the voticle. The sphineter ts S-shaped {**la irompe”’ of
Sewrnt weasurivg T20-7604), branches into the two uters, which run
havkwnrds aml ron parallel for a hmger distanre than in H. museae.
The ovnries wind rannd the uteri.  Seminal vesicle present. Tail
bluntly paiuied and nsually curves dorselly and with o caudal gland
amd ifs opening at its extremity,

Diseussion.—1In general H. :ebree most closely resembles H.
musear as reganls the female genital organs noi male spicules, anid
resembles H. microstoma by the presence ui the dorsal and ventral
processes in the pharynx. It differs from hoth in its size, deeper
pliavynx, and in the mrangement of the postunal papillae.

Ocenrrence.—Present in fairly large numbers in the stomaeh
uf the zebra.
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* Physocephalus sexalatus (Molin, 1860) Diesing, 1861. (Plate LV.)
Synonyms Spireptera sezalata Molin, 1860; Spiroptera strongy-
ling suis labiate Molin, 1860,

Head about 60x in diameter at the anterior end, furnighed with
two trilobed lips, each lobe being ornamented with a thick, rounded
chitinons papilla. The cuticle of the head, extending from the mouth
to a point 232 from the anterior end, is more or less inflated.
Pharyne eylindrieal, 263 io 315x by 53p wide, furnished with o
spiral band, which usually breaks up into separale rings in the middle
of iig course and resumes the spiral towards the posterior end. The
number of turns to the spiral varies between 21 and 25x. There is
a cervical papilla on the left side, 281p from the anterior end. The
excretory pore opens on the right side, 526p from the anterior end.
The latera.{’ cuticular wings, three on sach side, commencing at the base
of the cephalic cuticalar inflation, extend posierierly for a distance
about one-third of the hody length. The middle wing of each three
is 60p (110-120p 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 263u and attaining its greatest width
of 315u at the point of the greatest width of the
lateral wings. The narrow hursal membranes, about lalf the
width of the body, extend from a point about 1.4 or 1.5 mm. from
the eaudal extremity fo and including the Bluntly pointed tip.
Caudal extremiiy twisted into a fairly regular spiral, having usually
three turns. Long spicule, grooved on the veniral side, 2.1 to 2.25
mm. in length, or five io six times the length of the short spicule,
very slender, gradually tapering to a fine mneedle point.  Short
spicule 300-350u long, relatively broad ut its base, suddenly tapering
to a fine peint, The ventral surface of the short spicule is provided
with a narrow wing, extending nearly to the tip. DBursa furnished
with eight pairs of papillae. Of these the four pairs of preanal
papillae are long und stalked; the postanal papillae, close to the
tip of the tail, are very small with short stalks.

_ Female.—13-19 mu. long, average about 16-17 anm, Maximum
width 833-460x 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 anns. It then
rapidly diminishes to half as much at the end of the first third of the
body, then slowly increastug, it reaches a maximum near the anus
and abruptly diminishes, the hody ending in a blunt point, furnished
with a mncronate tip.  Anus 1204 from the caudal end, 50x in
diameter, Vulva posterior of the middle, 35x in diameter, dividing
the bndg’m the ratio of 9 to 8. The vagina extends posteriorly.
Uterus bilohed, the ovaries lying at opposite extremiities. Eggs 34
by 15p, slightly flattened at the poles. Emhryo well developed
tefore oviposition, '

. Development indirect, the egg normailv only batching in the
digestive tube of an inseet, from whence the larva makes its way
into the body cavity of its intermediate host, becoming encysted ot

* Deseription taken from F‘cs;r (1)
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the end of its second phase, Further development takes place after
the intermediate host has been swallowed by the definite host,

Uccurrence.—In the stomach and small intestine of the white-
lipped peceary, wild boar, and domestic bog. Reported by Seurat
{1 and 4} as occwrring huried in the muecosa of the stomach of the
donkey and dromedary in Algeria, 1911,
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Dpregent, suggest that the labels of the veniral and the dorsal eolon have been Interchanged.
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INDEX OF BYNONYMS. *
Cyathoslomtem. . - oovoonii Bee Cylicostomum. T
Cylichnoslomar. .. oovvvvviiin i »  Ogicostomum, :
(hticostommm—
Seutionndabum. .. oo o Clraterost fieaudatim
calicatum var. mInus. ..., ..... s Cylicost minub
calicmiforme. oo oo . " Tongilbursabum.
CYMAIOBOTRUIE . « v v v v v v o aan e " ” pateratun. X
elongatusn var. macrobursatwmn a »» elongatum var. Kotlins,
PRUCTOROIUI e v v e e i v v s vasnas " ! IO f
BT, S w  Cylicoglomum longibursedt
poendocabinalm. ... L. M ' calinabum var. pseudocattnabum.
rabzit, ..., e ey s Polerivstomum rafzgi,
[t e »  Clylicostomum goldi. -
zebrae (Boulengery,......... .. s 1 insigne. -
zebras (Turner). ... ........... »  Poleriostomum tmparidentatum.
Dermofilaric drritans. . ... .. .. ... Huobrorema muscde.
Fioria—
BUE i i e e » Selaria equing.
megastoma s Huobronema megastoms.
microstome " ' mdorostoms.
TRUSCAE., . . . " » IRUSCAEL.
papillosa. . w Helariz eguing.
stomoreos » Hebronema musege.
Gording equinus »  Sefaric equing. D
Gyalocephalus equi »  Gyalocephalus capilains.
Hamulario »  Nefarin eguing.
Hexodontostomam markuss. .. ....... »  Poleriost smparidentod
Oxyurisg—
CUFPUIE . o vv e i ev v 5 Oxyuris equi.
raskigoides. . ..ol Cieraaaaas » . 3
Poteriostomum pluridentabum. .. ... .. »  Poleriostomum Smporidentatum,
Pseudoselerostomum securiferum. .. .. s Desophagodontus vobust
Plovocophales oo oo oovvvivninniinns »  Crossocephalus.
Seler quadridentadum. .. .. .. .. »  Cylicostomum teracanthum.
Belerostomunt—
” S‘mngyfﬂw ngaﬂ‘}&‘
:: :: eqm’nus‘and edentatus.
" cwv‘vd':; robustus,
2 Smngylm ngm’is.
. Hoabronema megastomad,
- microstoma,
»  Physotephalus sexulatus,
Eid EE] »n
s Strongylus equinis.
3 r »
: Tﬁc}‘ﬁ:&#mngyix’w [
»  Cybicostontum tebracanthum.
TPrichonema arowttte ... o ovv e » Tootnote, page 20.
Triadontus, .o .o cverreiranns- vevee s DPriodontophorus.

Triodontophoriis servalus.
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EXPLANATION OF PLATES.

Reference Lelters.

A = Anterior extremity, lateral view.
B = Head, dorsal view. )
(¢ = Posterior extremity of male, Jateral view.
I = Posterior sxtremiiy of male, dorsal view,
E = Appendage of male genital cone.
F = Posterior extremity of female, lateral view.
G = Spienle.
In each case the saale is indicated beside the drawing,
Head,
.o == Cervical papilla.
dy. = Dorsal gutter.
d.t. = Dorsal tooth.
ele. = External leaf crown.
eam.ca. = Exira-chitinous support of the external leaf crown
a:lp, = Exers pore.
ilLe. = internal leaf crown.
ip. = Lateral papilla.
m.ea. = Wall of month capsulo.
m.co. = Mouth cocllar.
n.r, = Nerve ring.
o8, = Cesophagis.
oo.f = Qesophageal funnel.
0.t = Oeaoogjl;ageal tooth.
smyp. = Submedian papilla.

Posterior Bulremity ( Male).

a.go. = Appendages of genital cone.
deo. = Dermal collar,
g.c. = (Henital cone,
Rays.
d. = Dorsal or posterior ray,
d, == External branoh of dorsal ray.
de = Medion branch of dorsal ray.
&y = Internal or main bhranch of dorsa.l
d.a. := Extermal branch of dorsal ray (Cylmiropfm‘yﬂx}
i = Internal bransh of dorsal ray (Cylindropharyus).
&4, = Exberno-dorssl (postero-sxternal) ray.
el = Bxtermo-lateral {antero-external) ray.
ml = Medio-lateral {anterior-median) ray.
f.l. = {gstam-latem% (posterior-median) ray.
0. == Latero-ventral ra
v.v. == Ventro-ventral r&; }Antenor Tay.
pb.p. = Prebursal papilla.
dl = Dorgal lohs of bursa,
1L == Lateral lobe of bursa.
Posterior Eztrem:ty {Female).
a. = Anns,
ut. " == THerus
v. == Vilva.
v = Vagina.
Flate F........... Sw:rggl’us oquUInYS,
A%not quite lateral view.
Piate II....,..... &mgylus edentatus.
Plate ITT......... Strongylus vulgaris.
Plate I¥V.......... S&rofgym astni, after Boulemger.
Band D x 37,
Plate V.......... Sylicost tedr ik
Plate VI......... Cylicostomaum labratum.
Flate VEE....... . Oylivostomum ornatusm, after Kotlin,
B: Oscular, 4; objective, 7a.

D: Ocular, 5; oh'acrtlves 3
E: Ocular, 2; oh-eetive, i,
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'uld l T Siut

: itel appendage,.iateral view.
El : Gthal aggndage, ventral view.
Gemta] appendage, varlety digifatum,
Cy " 7 A, COV
Cylicostomum Rybridum, after Kotlan.
B, B;: 4 occular, To objective; 135 tube length-
¢ : 4 ocular, 3 objective. '
P, : 4 ocular, 3 objective.
Oylicostomum sagitfatum, after Eotlin.
B: 2 ocular, 4 objective,

D x 50,

I x 140,

F x 100,
Cylicostomum alveairum.
Gyh- ] Y

E: Gonital comne, appendaga of . catinalum, after Looss.
E.: O peoudocntinatum, after Yorke and Maciie.
B,: C. cotingtum var. Lteraureum, sfter Yorke and Macfie,
By: 0. peeudoentinaium, after Boulenger.

Cylicostormum patermbuin.
E; % 360, after Yorke and Maciie.

CyBicostomun gok!a

Gyhoosvomum radiglum.

o triz

C and D 3 90, after Yorke and Macte. .
E x 360, after Yorke and Macfie.

Cylicostomum - monigomeryi.
Al and B! x 560, after Boulenger.

Cylicostomum clongatun: var, Hotldni,

Cylicostomum instgne.

Coylicostomum aderai.
F,: Posterior exizemity (female}, ventral view.
By x 280, after Boulenger.

o fitarn TAL. POrYmm.
nyi:mmm leplostomunn.

L2
I3 P T et

Gyh’oostomm mimtum.
tomn, Iong .

Cylicosh e pocul

Gy?wswmum asyvumcum

Cylicoslomum wpmcxua

Ct: Posterior extremity, with genital cone retractes
COylicostomum ihied,

O and Dt x 90, after Kotlén.

Et x 180, after Kotlén.
gyh domits ulk‘v t

pri
31 ¥ 345, after Kotlan,
X 90, afher Kotlin. g
Os&op?:a godontus robusue.
01 and D3, afber Boulenger.



Piate XLIV
Plate XLV,

Plate XLVL......

Plate XLVII
and
Plate XLVIIL
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Triodontophorus enmicollis. o
Cylindropharyns brevicauda. Co :
G, D, F. X

F2 x 48, after Yorke and Macfie. -
Oylindropharyne infermedin. ' .
Prichostrongylus aae.
C, after Travassos, after Cobbold.
Dictyocanlus arnfields.
Ascaris zebrae, after Schrijabin.
& : Portion of cubicle at caudal end showing lsteral and
sabveniral papiila..
b : Dorsal lip. ’
¢ : Tail showing srrangement of papiils.
Crossocephalus wivipnrus {zebrae}.
A : Angerior extremify, lateral view, mouth closed.
B : Anterior exiremity, dorsal view, mouth everted.
B} : Anterior extremity, ventral view, mouth partly everted.
Bf : Anterior extremity, ventral view, mowth closed.
H : Eseretory pore.
Kt : Head of . zebrae, viewed from m front, after Yorke
and Southwell,
K? : Head of O viviperus, viewed from in front, after Gedoelst.
& : Lateral papilla.
b : Bobmedian papilla.
¢+ Papilla on middls of each lip.
d : Paired papillae,
b.m.: Museles of mouth parts.
pl : Pectineted laminae.
Probstmuyria vivipore, after Bansom.
Fig. 1: Lateral view of male X 54.
Fig. 2: Lateral view of posterior end of male, showing spicules,
postanal payiline, vas deferens and cloaca x 190,
Fig. 3: Dorssl view, anterior end, showing dorsal Lips with
their papilias X 400,
Fig. 4: Optical horizontal section, anterior end, showi
* " latersl lips, the lateral organs, pharynx, ml::i
ocsophagus . HHL
Fig. B: Lateral view of anterior end, showing lateral lip, lateral
organ, dorsal and veniral lips, and pamilae x 400.
Fig. 6: Lakeral view of immatare form in which the genital -
organs are not yebt developed X 54,
Fig. 7: Lateral view of young female, showing an egg in one
i ko of the wierns X 54
Fig, §: Lateral view of paturient fomale with nterus containing
s well-developed embryo, & second Jess-developer
embryo, end two eggs X 54,
Ozyuris equd.
mA m Anterior sxtremity, larva.
b.ph. 1 Bolbus pharyngis.
o.ph, ; Corpus pharyngis.
Le. & Lateral eslla
Selaria equing,

s Leliersng fo Hobronema Plates.
D = Veniral view, posterior exiremity, male.

6 — Regi

Hend,

on of vulve of femals,

1L« Lateral lip.

Ph, =

BryI
sl = Submedian lip.
sm.p,== Submedian papilla.
Pharyngoesl tooth or tridentate process,

t. =
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Male.
a8 = Anvs,
e.p. = Unpaired papilla, eitusted on upper lip of cloaca.
g = Gubernsoulum.
Le. = Left spicule.
8. = Right zpioule,
Fomaele,
& = Anms,
& = Sphincter
nt = Uterus,
'V'. = V‘[Ilv’a.
= YVestibule,
-Pla.te I.I .......... Habronsing muscae.
0 = Lateral view, showing preanal and adanal papillae of n%het
side cm.ly s and post,ana.l papillne of right and left
Plate LIL......... Hobronent
Plats L1IL........ Hebronema m{oms&omc;.

= Lateral view, showing preanal papillse on left side only,
and postanal of left and right side,
Flate LIV........ Habronema zebrae. :
C = Showing preanal papillae of left side only, and postanal
papillae of right and left side.

Plate LV......... Pkg,rsocepkalus sexalatus, after Foster.
¢.cut.inf, = Cervical euticulsr inflation.
ap = Cervical papilla.

3.5 = Excretory pore.

Jab.p. = Eabial papillas.

Lb.w. . = Left bursal wing.
lew., = Lateral cuticnlar wing.
r.how, = Right burssl wing.
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(Cylicostomune lablatum.

Plyte TIITL
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Asoiris zelvae,

Plate YLVY,
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COrogsocephelus rebrae

(Fig, K after Yorke and Sonthwell. Fig: E? after Gedosist.) -

Plate XLVIL
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Crossecephatus tebrae.

Plate XLVIIL



(Figs. 1-8 after Ransom,)
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Fadronemsa mierostome.

FPlute LILL
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Habroneme spbre, B, 8p.

Plate LIV,
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Ployswoephatus sevalater, S {After Foster)

Plate LV.



