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IN'£RODUCTION . 

Ruclolphi (1819 ), when establishing the genus Physctloptera 
expressed some doubt as to its validity. He gives the following 
as its generic diagnosis: '~OOt·pus teres elasticum utrinque 
attentuatum. Os orbiculare . Oauda maris deflexa utrinque alata, 
vesicam inferam sistens. Penis tubercula emissus." Dujardin 
(1845), after quoting Ru rlolphi's doubt, suppressed the genus and 
transferred the species to the genus Spi1'opteTCt. Die, ing (1851) 
re-established the genus, and defined it in such a way that it 
could not be confused with any other genus of N ematodes. He 
adde 1 two more species, one of which Ph. m1,lCl"onata was 
found to be an Ascarid by Molin . 

Leidy (1856) gil,ve a short and incomplete descript ion of four 
more species, two of which Ph. const1'ictc(' and Ph. con t01·ta
can be defini.tely ruled ant from the genus, as they probably 
belong to the family Gnctthostomidce as redefined by Baylis and 
Lane (1920). 

Up to the .appea.rance of Molin's monograph on the genus in 
1860, 18 species bad been described as belonging t o it, namely 
9 by Rudolphi, 2 by Oreplin, 4 by Leidy, 2 by DiAsin g, and 1 by 
Hemprich and Ehrenberg . Of these, 5 are not members of tlle 
genus and 1 is doubtful. 

'':' Commnnicated by Prof. R. T. LEIPER, F.Z,S. 
67 iT., 
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Molin's monograph contains the descl'iptions of 22 species, of 
which 9 are llewand 4 Ph. colubTi (Rud., 1918), Dies., 1851, 
Ph. lim.octtct Leidy, 1856, Ph. abjectct Leidy, 1856, and Ph. spin.tla 
HempI'. & Ehren., 1828 are listed under Species Inquil'endre. 
In his introduction to this work he eliminates the four species 
Ph. stl'ongylina Rud., Ph. m'Ltcronata Dies., Ph. saginata Rud., 
and Ph. tenuicollis Rud. from the genus, stating that Ph. mu
C?'01wta and Ph. ten'Lticollis are ARcarids, Ph. saginata a 
Spiroptera, and that Ph. sb'ongylina belongs to a new gen us. He 
places Ph. 1negalostorna Crep., 1829, as a synonym of Ph. alatct 
Rud, 

Schneider, in his ' Monographie del' N ematoden' (1866), de
scribes 9 species of Physaloptera, of which 4 are new, namely 
Ph. cligitatct, Pit. s?JJbalatct, Ph. tr'Uncata, and Ph. spirctlis. Prior 
to his publicR,tioll, lu)(l· after the appearance of Mohn's monograph, 
the only other new Physaloptera describ",d is Ph. mw'is-b1'asili
ensis DieRing, 1861, from JJ1,,;tS bTlMiliensis. 

In 1883, von Drasche amplified Molin's monograph by pub
lishing a l'evisi0n of the Molin R,nd Diesing types deposited in 
the Vienna Museum; his work is of considerable value, as he 
paid special attention to tbe structure of the lips and caudal 
extremity of the males, and also gave figures of them all. He 
confirmed Molin's diagnosIs that Ph. ?n'Ltc?'onata Dies., 1851, is 
an A sCR,rid. 

Von Linstow, in his 'Compendium del' Helminthologie' 
(1878) and in his (: Nachtrag" (1889) to this work, records 40 
species 31 in the fil'st work and 9 additional ODes in the latter. 

The next lanclmm'k was the appeR,rance of Stossich's monogn1ph 
on the gen ns in 1889. He here gR,ve the descl'iption of 37 species, 
26 of which he considered valid, and the rest he listed under 
Species Inquirendre. Those species refened to in th is work and 
not in Molin's R,re as follows: 1 species Ph. tm'q'Ltata, of 
L eidy, 1886; 5 species of von I~instow Ph, C1'assa, 1879, Ph. 
clentcGta, 1883, Ph. nutlleus, 1883, Ph. st?'iata, 1883, and PI,. pyra
miclcdis, 1879; 4 species Ph. cl1'gitatcl, Ph. spiralis, Ph. subalata, 
antl Ph. trunccda, described by Schneider in 1886; and 1 species 
of Diesing Ph. l1w?'is-b?'asiliens,is, 1861. Of Stossich's 37 specie1:;, 
11 are recorded from l'epti]es, 11 hom birds, and 15 from 
mamIna]s . 

In 1911, Gedoelst published his' Synopsis de Parasitologie,' in 
which he listed 5 species, viz. 2 from man, 1 from carnivores, 
and 2 from birds. 

Hall (1916) gives the descriptions of 7 species, viz. 1 horn 
Hyracoiclea, 5 from rodents, and 1, Ph abbreviat(~, which is a 
l'eptiJian para.site, but bad been recorded hom G?,(tphiun~s ?nu?·inus 
by Pal'ona (1909) . Hall dou hts Pal'ona's dia.gnosis, and I agl'ee 
with him that the presence of this parasite in R, l'odent is velT 
s ll ggestive of an enol' in its identification. 

Up to the present dR,y the number of species hitS been con
siderably increased, thanks principal1J to von Linstow and 
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Seurat. Von L instow addecl 19 species to those of his mentioned 
above, one Ph. arnphibict--being the only recol'd of the occur
rence of u, member of this genus in amphibians, and anothel'
Pit. ca~wasica--being the first species described from 111n.n. 
Seurat has aIded 8 new species and two vClrieties of Ph. ctZctta, 
Rud., 1819. 

The httest aclclition to the literature of this gro up is t'vvo papers 
by Irwin-Smith reviewing the parasites found in reptiles. In 
her first paper (1 921) she gives a host list of a1l the reptilian 
Physaloptera, as well as a bibliographical catalogue in connection 
with them. In her second paper (1922) she brings together the 
description of 13 species, all from lizards, and states that of t he 
15 species recorded from this group of reptiles) only 9, perhaps 10, 
al'e valid, the others being either synonyms or not mernbers 
of this gen us. 

In Stiles and Hassall's' IndexOatalogue of Round-worms'(1920) 
80 species and 2 val'ieties of Physaloptera are listed, many of 
which, however, are either synonyms or do not belong to this 
genus. The addition of 3 species by Gedoelst (1916), 1 by 
Hall and Wigclor (1918), and 1 by Travassos (1920) not listed 
in the catalogue, and 7 new species clescribed in this paper 
brings the number recorded up to 92 . Th ese are distributed 
among the principal host groups as follows: 43 specie' from 
mammals, 20 species and 2 varieties from birds, 28 species from 
reptiles, 1 species from amphibians, and 1 species, Ph. bonnei, 
sp. n., from a host in Dutch Gl1iana of which it::; native name 
is "Sapakara," but of which I have been unable to obtain the 
scientific name. 

The following list comprises all the species recorded from each 
of these host groups :-

.AMPHIBIA. 

Ph . arnphibia v. Linst" 1899. 

REPTILIA. 

Ph. abb1'eviata B,nd ., 1819. 
Ph. a~jecta Leidy, 1856. 
Pit . affinis Gedoel., 1916. 
Ph . alba Stoss., 1902 . 
Ph. aloisii-saba1tclice Par. , 1907. 
Ph. anta1'ctica Y . Linst ., 1899. 
Ph. b1'itct'nica Skljabin , 1916. 
Ph. chamceleontis Gedoel., 1916. 
Ph . colttbr'i (Rua" 1819), Dies ., 185l. 
Ph. const1'icta Leic1y, 1856. 
Ph. cont01'ta L cidy, 1856. 
Ph. dentata v. Linst., 1883. 
Ph. g1·Clcilis, sp. D. [1917. 

I 

• 

I 
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Ph. leptosoma (Gerv., 1848), Seurat, I 

Ph. longissima, sp. n. 
Plt. monodens lVIo l., 1860. 
Ph'. 7ntlCl'onClta Dies ., 1851. 
PIt. obttlSissima Mol., 1860 . 
Ph. pClllar'yi Seurat, 1917. 
Ph. pa1'acloxa Y. L in t., 1908. 
Ph. phrynosoma, sp. D. 

Ph. qttad1'ova1 'i';;' Leiper, 1908. 
Ph. r ettlSa Rud" 1819 . 
Ph. simpliciclens. sp, n . 
Ph. sonsinoi v. J.Jinst., 1895. 
Ph. spiralis 8c1l 11., 1866. 
Ph. striata v. Linst ., 1883. 
Ph. va1'ani, Paroua, 1889. 

-
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AVES. 

Ph . acuticCluda Mol., 1860. 
Ph. alata R ud., 1819. 

" " 
v. clwV1'eux'i Seurat, 1914. 

" " v. nouveZi Senrat, 1915. 
P h. bUabiata Crep., 1829. 
Ph . brevicauda v. Linst., 1909. 
Ph. bulbosa v. Linst ., 1906. 
Ph . C1'assa v. L in st., Us7D. 
Ph . c1'osi Senrat, 1914. 
Ph.fusifo1'm ·is v. Linst., 1902. 
Ph. galinieri Seurat, 1914. 

Ph. injlata (~Iol. , 1860), Stoss., 1889. 
Ph. malle~~s v. Linst. , 1883. 
P h. me.qalostoma. Crep ., 1829. 
Ph. ovata v. L il1 st. , 1907. 
Ph. 1'ot~£ndata v. Linst., 1906. 
Ph. saginccta R ud ., 1819. 
Ph. st1'iata v. L inst ., 1883. 
Ph. st1'ongylina Rud., 1819. 
Ph. subalata Schn. , 1866. 
Ph. ten~licollis Rud., 1819. 
Ph. t1'uncata Schn., 1866. 

MAMMALIA. 

Ph . anoma la Mol. , 1860. 
Ph . b?'evispicululn v. L inst., 1906. 
Ph. b?'evivaginata Seurat, 1917. 
Ph. cccpensis, sp. n. 
Ph. caucasiccc v. JJinst., 1902. 
Ph. cesticilZccta, Sons ., 1889. 
Ph . ci? 'ct~lar'is v. L inst., J 897. 
Ph . citilli (Rnd., 1819), Hall, 1916. 
Ph. clcc~Lsa R.nd., 1819. 
Ph. cre lebs v. Linst., 1897. 
Ph. digitClta Schn., 1866 
Ph . dilCltClta Rud., 1819. 
Ph . clispCC1' v. Linst., 1904. 
Ph. eZegantissima. Stoss., 19(..'2. 
Ph . gernina v. L ill st., 1899. 
Ph. getda Seul'at, 1917. 
Ph. guia?·t i Gal'in, 1913. 
Ph. in cm'va v. L inst., 1908. 
Ph. ine1'1nis v. L inst., 1906. 
Ph. limbata Leidy: 1856. 
Ph. magnipapilla MoL, 1860. 
Ph. ?nCl layensis, sp. n . 

\ Ph. 111axillm'is Mol. , 1860. 
• 

Ph. mepltites Solanet, 1909. 
P h. m01'dens Leipel', 1908. 
Ph. mu?'is-bmsiliensis Dies ., 1861. 
Ph. nasilionis Gedoel. , 1916. 
Ph. numidica Seurat, 1917 . 
Ph. papil101'adiata v. L inst. , 1899. 
Ph. papillot1'wtcccta Mol., 1860. 
Ph. P?'cep uticclis v. Linst. , 1889 . 
Ph. py?'ccmidalis v. L inst. , 1879. 
Ph. ?'a?'a Hall & W igdol', 1918. 
Ph. ?'uwenzo1'ii Parona, 1907. 
Ph. sem'ilClnceolata, ) fol., 1860. 
Ph. sch!1'i Pm'ona, 1898. 
Ph. spir~~la Hempl'. & E hl'en., 1828. 
Ph. tacapellsis Senrat, 1917. 
Ph . t e1'dentata Mol., 1860. 
Ph. to?'quata L eidy, 1886. 

Ph. ton'esi (T rav., 1920) . [1912. 
Ph. iumefaciens Henry & Blanc, 
Ph. tw'gida nud ., 1819 . 

Doubt ful Host. 

Ph. bonnei, sp. D. 

MATERIAL A"D ACKNOWLED GMENTS. 

The present work originated in the examination and deter
m ination of a number of species of t his genus collect ed by t he 
author at the Prosectorium of the Zoologic3l Society of L0ndon , 
while bolding the post of Parasitologist to the Society. Prof. 
Leipel' suggested that the ,york should be extended, so as to 
incl ude a l'edescription of a.s many as possible of the recol'ded 
species of this genns, together with a sm'vey of the whole group. 
vVith this aim in view he handed over to me, for study and 
identificn,tion, his valuable collection of Physaloptera, most of 
which bad Leen personally collected by him during his expec1 itjon 
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to Uganda in 1906. I wish here to express my indebtedness and 
thanks to the Zoological Society of London for the honour and 
privilege of collecting these parasites in their Gardens, and to 
Professor Leiper my sincere thanks and gratitude for having 
entrusted me with his material, for his valuable advice and 
criticisms, without which the work could not have been under
t aken, and for the use of his valuable library. 

In addition to the above material, the writer was able to 
examine representative matel'ial of all of Molin's species, the 
types of two of Diesing's species, and examples of six of Rudolphi's, 
including his types of Ph. clausa deposited in the Helminthological 
collection of the Zoologische Abteilung der N aturhistorischen 
Staatsmuseum, Vienna. I wish to express my indebtedness and 
thanks to Hofrat Dr. Lndwig von Lorenz-Liburnau, Director of 
the Zoological Department, for the privilege afforded me to 
examine this material, and especially also to Dr. Oarl Graf 
Attems, custodian of the Helminthological collection in the 
Museum, for the excellent facilities so generously placed at my 
disposal. 

Molin did not set apart any material of his species as types, 
neither did von Drasche when re-examining Molin's material. In 
consequenee of this, I have taken the bottle with the lowest 
numbel' to represent tbe type, except in the case of Ph. obt~6sis
sirnC6 and Ph. tenlentata. In the former case a paratype of the 
species was examined; in the second case the bottle vvith the 
lowest number did not contain Molin's species, but a repre
sentative of a later-described species of von Linstow's, namely 
Ph. pneputialis; consequently a bottle without any regular 
number upon it, but with the legend Y1074 on the stopper, was 
taken as the type; this material had been determined by Molin 
and also }'edetermined by von Drasche. The number of the 
bottles containing what I have taken as the type IDd.terials of 
Rudolphi)s, Diesing's, and Molin~s species are recorded under the 
description of the individual species concerned . 

The types of the two new species, Ph. ph1'ynosorna and 
Ph. capensis, described in this paper will be deposited in tbe 
British Museum of Natural History. The types of the five other 
new species, Ph. g1,(tcilis, Ph. longissirna, Ph. simplicidens, 
Ph. nU6lc~yens~'s, and Ph. bonnei, are in the Helminthological 
Department of the London School of Tropical Medicine. 

METHODS OF STUDY. 

The fresh material obtained. from the Prosectorium of tbe 
London Zoological Society was collected and washed in normal 
saline, and as much as possible of tbe structure of the worms 
determined w bile they were still in the living st('\te. They were 
then killed in hot 70 per cent. alcohol, according to the method ' 
recommended by Looss, after which they were preserved in a 
70 per cent. alcohol + 5 per cent. glycerine solution. For 
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further study of this, and the rest of the material it was necessary 
to render them transparent by some clearing medium. Langeron's 
lactophenol ,,,,as at first u~ed, but, although this medium js 
excellent for small nematodes, it did not give satisfactory result.s 
with the larger members of this group, a1' it did not render the 
specimen clear enough to make out the details of the ~picules. 
Consequently beech wood creosote was used in its stead. In using 
this latter medium, the parasites were transferred into strong 
alcohol, about 95 per cent., and left therein for a longer 01' 

shorter period according to the size of the worms; after a 
sufficient interval to allow for the thorough penetration of this 
alcohol, they were placed in the creosote and examined, 'when 
clear, under the microscope by placing them on a larger slide 
and rolling them under a coverslip when necessary. After exami
nation it is essential to remove the creosote from the worms, as 
they tend to become very dark in colour if returned into the 
preserving fluid without removal of the creos@te. To obviate 
this, the parasites were first immersed for at least two hours in a 
1-2 per cent. acid alcohol solution (70 per cent.), after which 
they could be trallsferred into the preserving fluid with apparent 
safety. 

All the measurements, except that of the length of the worms, 
were taken by means of an ocular micrometer, the value of each 
of whose divisions had been previously determined. 

The details of the female genitalia were made out in most 
specjes by simple clearing and rolling of the parasites; in the 
remaining species it was necessary to dissed out these uteri 
under a dissecting microscope, and to examine them separately 
when mounted on a slide: where, however, there was ample 
material of the former, the genitalia were a lso di~sected out. 

Where there was sufficient material available, the details of 
the lips were determined by first cutting the lips off from the 
body and then examining each lip from the inner and outer 
surface when cleared and mounted on a slide . 

All the figures except one caudal bursa of Ph. col'l.tb1'i are 
original. All those accompanied by a scale were drawn by means 
of a camera lucida; the others are free-hand drawings made 
from the specimens. 

GENERAL CHARACTERS OF PHYSALOPTERA. 

These worms are rounded elongate and tapel' gradually jn their 
anterior half and posterior third; they vary considerably in size, 
the largest specimens known being 10 cm. long and nearly 3 mm. 
thick. Tbe cuticle is loosely attached to the body, and in nearly 
all cases is extended oyer the lips t o form a prepuce-like collar; 
in a few species a similar reduplication is present over the caudal 
extremities of both sexes. The cuticle always shows a very fine 
transverse striation, which often requires high magnification for 
its detection. 
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Two cervical papil1re ar e present. These are situated laterally 
a short distance behind th e cephalic extremity . They are small 
and spike-like, a,nd stand out at r ight angles to the body. 

The excretory pore is ventral in position, and is sit uated a 
very short distance posterior to the cervical papilJ re . It gives 
exit to a thin duct, which at first passes obliquely inwards and 
forwards and then bends "b::tckwards to join an oval, elongate, 
and unicellular gland pressed against the ventral surface of t he 
rnsophaguso 

Two lips are present. These are lateral ill position, and have 
their inner faces flattened and their outer somewhat convex; in 
lateral view they may be semicil'cular, dome-shaped, or more or 
less triangular in outline. They are always simple and their 
pulp is never subdivided. Each lip carries a val·iable number of 
teeth on its anterior a.nd inner border; th ese consist typically of : 
(l) ::tn outer median tooth, generally triangulal' in shape and of 
variable size; (2) an inner median tooth immediately internal to 
the outer median: it may be larger, smaller, or of the same size 
as the outer tooth, and its tip may be either simple and pointed 
or broadened out and tripattite; (3) two inner lateral teeth , 
one situated in each of the submedian fields of each lip on its 
inner surface: they are smaller than the outer tooth and are 
always split ; (4) a series of small denticles arranged in a lin ear 
series on the inner surface of th e lip, dorsad and ventrad of the 
median teeth. The external median tooth is always present, but 
any or all of the other t eeth can be absent. Two papill re ar e 
present 0 11 the ext ernal surface of each lip; these are situated 
one in each submedian field towards the angles of the lips; they 
are generally dome-sh::tped . A number of observers mention the 
presence of an additional external papilla in the mid-line of the 
lip. I have not detected any such pa.pil1re in any of the specimens 
studied, and I am consequently led to t he conclusion that a small 
should er-like bulging, somtimes present on the outer surface of 
the lip, has been mista.ken for a papilla. 

The cesophagus is a straight and cylindrical organ, increasing 
slightly in thickn ess towards its posterior extremity. It is 
always divisible into two parts, namely, a short, transparent, and 
slightly thinner anterior muscular portion showing transverse 
muscular striations, and a posterior glandular port ion which is 
thicker, oqaque, and granular. Its lumen is lined with chitin 
and is triradiate. Seurat mentions the presence of a. buccal 
cavity between the lips and cesophagus. I was not able to detect 
any such space in my material ex('ept in one, Ph. g1'acilis, sp. n., 
where I think the space vvas due to contn'ICtion; in all mJ other 
specimens the cesophagus immediately fol lowed the lips. 

The nerve ring is large, and encircles the muscular resophageal 
portion in its posterior balf. . 

The intestine is straight, and its connection with the reso
phagus is slightly thicker than the rest of the orga.n, which has 
a 1l11iform th ickness throughout. It opens to the exterior by a 
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short and oblique rectum: lined internally with chitin and 
accompanied on its outer surface by a number of rectal glands. 

The tail of the female iF; generally short and conical; it is 
supplied with a unicellular gland; two lateral caudal pores are 
present, situated generally behind its middle. 

The male caudal ext.remity is incUt'ved ventral wards, and 
cal'I'ies on either side a cuticulaI' expansion, ~hich passes aCl'OSS 
the ventral sUl'face, some short dist.ance in front of the anl1S, 

to join its fellow of the other side. It is alwa.ys suppOl-ted uyat 
lea::;t four pairs of long pedunculated papill re, gellerally arranged 
cil'cumcloacally. Its ventml sudace is neal'1y always ornamellted 
either by longitudinal ridges, or with longitudinal rows of 
tubercles, 01' spikes or rounded prominences. In add ition, thel'e is 
present a variable 11 umber of ventral papillre (~absent in Plt. g~~iaTti 
Garil1) which al 'e generally sessile; typic::llly these consist of t hree 
pre-anal and five pairs of post-:l.l1al papil1re, but th is num bel' may 

• • vary In some speCles. 
In the female the vulva is a lways situated in the anteriol' half 

of the body. It is a cil'cub.r aperture, generally situated on a 
slight elevation . It leads into an unpaired ovijectoral pOl-tion, 
which in its turn is followed by a. double or multiple portion of 
the female genitalia. The ovij ectoral part cOllsists typically 
of three subdivisions, viz.: (1) a thick-vvalled cylindrical and 
muscular vaginal part, lined internally with chitin; (2) a 
middle swollen portion, generally having its lumen filled with 
eggs: this part I have interpreted as ,. egg-chamber"; and (3) a 
posterior cyl indrical portion of about the same thickness as the 
vagina, but generally shorter: this pal-t I have designated in the 
desCl,'iptions by the term "common trunk ", as it probably 
repl'esents a fused portion of the utel'i. The fil'st two pal-ts are 
always present, but the last is often absent. The double or 
multiple pal-ts consist of two or more tubules connected by a 
t,hinner part to tbe common trunk or egg-chamber, and com
pl'ising a uterus, a receptaculum seminis, an oviduct, and an 
ovary. The uteri aye large, a.nd are filled with numerous eggs; 
they fill practically the whole body-cavity, and pa.ss backwards 
mOl'e or less parallel to each other to within a few milli metres 
from the posterior extremity; they then pass forwards, become 
thinnel', and join on to the receptaeula seminis. The r eceptacula 
semitlis are small, oval, rounded, or pyriform, with their gl'eatest 
diameter further away from the uteri . The oviducts are fine 
dncts, connecting the ovic1ucts to the r eceptacula seminis; their 
trnnsition into the ovaries is gen81'ally gradual, but into the 
recepta.cula it is abrupt. The ovaries are long and taper grad ually 
to theil' tip: tbeyat first i)ass irregulary forward::, but recurve to 
end generally in the anterior body half. 

The eggs a re relatively small , oval, smooth, and very thick
shelled, and are embryonaterl. before being laid. 

The male genital tubule is unpaired, and is situated ventrad 
to the digestive tract. It consists of three well-defined portions, 
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viz. : (1 ) a posterior and short but elongately pyriform ejacu
latory duct, with its thickest part away from the genital orifice; 
(2) a long vesicula seminalis, of the same dimensions throughout 
and slightly thicker than the ejR.culatory duct; and (3) a much 
thinner and t apering testis, which passes forwards into the 
ante l'iol' t hird of the body, after which it reCl1rves, and passes 
backwards to end at about the m iddle of the body. The ejacu
latory uluct and vesicula seminalis are straight, but the testis 
performs irregular longitudinal loops in its forward course. The 
accessory male genital apparatus consists of two spicules, of which 
the left is generally long and slender, and the r ight shorter and 
stouter; they may, however, be of the same length, or the right 
may be slightly larger than the left. 

CHARACTERS OF SYS'fEMATIC IMPORTANCE. 

Seurat (1914) was the first to draw attention to the systematic 
value of the number of the uteri, and in his writings on the 
Physaloptera invariably groups his species according to whether 
they have two or four uteri. In my investigations on this genus 
I have found a.lso forms possessing as many as 15 uteri, f.mel con
sequently have classified them into the three groups Diclelphys, 
Tetradelphys, and Polyc1elphys. 

The number of the uteri and their m0de of origin from the 
ovijector appear to me to be characters of pl'imary systematic 
value, and the question arises whether they are not of generic 
significance. 

Irwin-Smith (1922) considers it "undesirable to establish a 
new genus entirely on a character which can be determined only 
by dissection." I agree with her that it does not appear legitimate 
:;0 create a genus on only one character; and consequently I have 
looked for some other characters common to each of these groups, 
but have not been able to finel any. The whole genus is so 
compact, and its individual species have so many characters in 
common, that at the present state of our knowledge of the 
Physaloptera, I am compelled to retain them all in the same 
genus, however much I have felt inclined to split them up for the 
sake of convenience. 

Travassos (1920) separates from the genus Physaloptera four 
n ew genera, limiting the genus Physaloptent to those forms 
possessing similar and subequal spicules, two uteri, foul' pairs of 
pecluncnlated papill re, and having no reduplication of the cuticle 
over the caudal extremity. He gives tbe following key to these 
five and three other nearly related genera :-
1. Spicules similar and subequa!. 

A. Two uteri. 
a. Foul' pairs of pedunculated papillfE; no prepuce-like sheath 

at the posterior extremity ... ... ... ..... .... ... .. .... ....... ..... Physalopte1"a . 
b. A prepuce-like collar present at the posterior extremity.. . Chlamydonema. 
o. Eight pairs of pedunculated papilhe ......... ...... .. . ...... ...... Th~tb1tncea. 

B. Ten uteri ... , .. ..... . . .. .... . ..... .. ... ........... . ... '" ... ,.. .. . ... ...... TU1~gida . 
• 

• 

• 
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2. Spicules dissimilar, and their sizes very different . 
A A. Two uteri. 

aa. Four pairs of peduncul ated papilloo .. . ... ... .. ..... .. ... ... .. . Ab,'e1!iata . 
bb. N ine to te ll pairs of peduncul ated papill oo . 

cc. Vulva in anterior half ; ovijector very long .. . .. .. ..... Heliconema. 
del. Vulva near to the anus ... .. . ... . .. .. . ... ... .. . .. . ... ... ... .. . P1·olept~Ls. 

BB. Four uteri .. . ..... . .. .... '" ... .. . ... ... .. .. .. ... ... .. . ... ... ... .. . .. . .. . L eptosoma. 

Except for the genus '1\~? 'gidct, Travassos gives no generic 
(Iiagnoses for h is new gAnera, so t hat in order t o form a conception 
of t he t hree genera Chlamydonema, Ab?'eviata, and L eptosoma, we 
are limited to t he skeletal framework of h is key. He also does 
not indicate which species he regards as t he type of each of t hese 
three genera , but as he has used the term 'l'u?'gidct in raisin g t he 
species Ph. tU7'gidc~ to generic rank, I t ake it t hat Chlamydo'nema 
will have as its type-species Ph. P?YJ!putialis von Linstow, l 899, 
beca ll se Chlwnydonemct f elineus is t he name used by Hegt (1 910) 
in descri bing a n emRtode parasite from the Domestic Cat , being 
apparently unaware of its physa.lopteran charact ers or its ident ity 
with Ph. pr(JJp~~tialis . Ab?'eviatc(; is presuma.bly R udolphi's 
species Ph. ctbbreviatct raised to generic l'ank, and Leptosoma is 
presumably Ph. leptosom a (Gervais) Seurat, 1917, r aised to a new 
genus. 

In view of Seurat's investigations and my own observat ions on 
the genus Physaloptera, all Travassos' genera appeRr to me t o 
be untenable. Chlamydone?1Ut, besides t he charact ers it has in 
common with Travassos' restricted genus PhysalopteTa, has in 
add ition th e prepuce-like collar over the posterior ext remity; 
now, Ph. t~~mefaciens Henry & Blanc, ] 912, also shows t his 
characteristic, although not to such a mark ed extent as 
in Ph. p?'ceputialis, but as it has fO Ll r ut eri, i t cannot be 
includ ed in the genus Chlamydonemc(" so that this genus is n ot 
valid. 

The genus l'u?'gida has all t he cbaract81's of t he genus Physa
lopte1'a as r estricted by Travassos, except that it is polydelphoid, 
so that its validity is based on th is single characteristic. As 
shown above, I do not rega.I'd t he mult iplication of the uteri by 
itself as of more than specific value. Ph. cap ensis, sp. n ., i,s also 
p0lyclelphoid , but the mode of origin of its uter i is quite different 
from t hat in P h. t~wgida , so tll at if th e genus l'U?'gicla is accepted, 
th en a special genus would have t o be created for Ph. cctpensis, a 
procedu I'e wh ich I consider quit e un justifiable. 

Ph. ctbbTeviatct, as l'edescr ibed by Seurat (1914 b), bas four uteri, 
so tha t on t hi8 gr ound alone the genus A b7'evicttct must be 
suppressed, as 'rravassos creat es it for those forms possessi ng two 
l.lte)'i and having very equal and dissimilar spicules; besides, the 
tetradelpboid species Ph. t~t?11efaciens and Ph. ?nagnipapilla bave 
only slight ly unequal spicules, which character also does not 
tally with Travassos' concept ion of his new genus. 

The genus :Leptosoma, ~ccording t o Travassos' key, is char
acterised by having four ut~ri an d very l~p.eq~~l and dissimilar 

• 
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spicules. According to Seurat (1917 a), who has studied Ph. 
leptosoma, this species has only two uteri, so that again it 
appears that 1'mvas~os has made a new genus on wrong data. 
At any rate the name Leptosoma is not available, as according to 
Scud deI' (1882) it hRS already been used by Leach (1819) for a 
beetle, by Risso (1826) for a crustacean, by Nardo (1827) for a 
fish, and by Boisd. (1833) for a lepidoptemn, while the form 
Le1-')tosom~6s was used by Vieill. (1816) for a bird, and by Schonh. 
(1826) for a coleopteran. 

W ith regards t.o the genera 'Phub~mce(6 Seurat, 1914, Heli
conemCb Trav., 1919, and P?'oleptus Duj ., 1845, it does not 
appear necessary to discllss tliem here, as they do not affect the 
status of the genus Physalopterc6. 

Seurat (1915- 16) has also proposed dividing the genus into 
four groups according to the teeth. These groups he characterises 
briefly as follows :-

1st group of Ph. galinie1'i Seurut. 

The internal median tooth tripartite and very large, passing 
over the small external tooth. 

2nd group of Ph. cla~6scb Rud. 

The externRI and median teeth are of the same height. 

3rd group of Ph. al(6ta Rud. 

The external t.ooth is very lRrge and triangular; the internal 
tooth (hipartite) is small. 

4th group of Ph. abb?'eviata Rud. 

The external tooth is enormous and tri2"ngular; the internal 
tooth is very small and difficult to see. 

If WP, adopt this division, we would be obliged to add a 
5th group of Ph, COhbb?'i (Rud.), Dies., charactel'ised by the 
presence of a large and tl'iangular external tooth and tbe entire 
absence of the internfLI median tooth. 

In subdividing any group of animals, our first aim is to bring 
together those fOl'ms which possess close affinities to each other, 
and not those forms whicb, when grouped together, rendel' it 
easier or more convenient to us to determine them. Seraut's 
divisions, when submitted to this test, are consequently not 
tenable, as it would imply that all the polydelpllOid forms are 
closely r elRted to such c1idelphoid forms as Ph. p1'Cf)nbtialis and 
Ph. maxillcwis. 

Assnming that tbe line of evolution has proceeded from the 
didelphic to the polydelphic forms: then, I think, we have to 
recognise two ways, both starting from a form ,"vi t h genitalia of 
the Ph. GlC6~tS(t (text-fig. 1 A) type. The one group would e\'01v8 
from this type through stages like Ph. p1'a3p~ltialis (text-fig. 1 ,B), 
Ph. t~wtefc"ciens (text-fig. 1 0) to Ph. tw'gida (text-fig. 1 D), and 
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the other along such stages as Ph. obtusissima (text- fig. 1 b), 
Ph. ctbbl'eviataJ (text-fig. 1 c), Ph. pa?'adoxa (t ext-fig. 1 d) to 
Ph. cap ens is (text-fig. 1 e). 

, 
Text-figure 1. 

A 
, 

b . B 
/\ 

I 

c. 
c 

e. 

Scllematic representation of the probable methods of Uterine evolut ion from t he 
didelphoid to the polydelphoid condit ions. 

A = Ph . cla~tsa type; B = Ph. Pl'cep~ttialis type; C = Ph. tumefaciens tYre; 
D = Ph. tttrgida type; b = Ph. obtusissima type; c = Ph. abbl·eviata type; 

d = Ph. pwoadoxa type; e = Ph. capensis type. 

For the specific determination of the material examined, the 
following characters were especially Doted :-

1. Number of uteri and t heir mode of origin. 
2. Num_bel' and arrangement of the male caudal papill re. 
3. Relative lengths and sha.pe of the spicule." . 
4. Number, shape, ::tnd size of the labjal teeth. 
5. Outjcular markings on the ventral surface of the male 

bursa. 
6. Position of the vulva. 

, 
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7. Presence or nbsence of a cuticular sheath at the postel'ior 
extremity. 

8. Size of the eggs. 
9. Relative length of the cesophagus. 

10. Positions of the excretory pore and cervical papil1re. 

The vltlue attaching to each of these characters is indicated by 
its position in tbe above list. 

SYSTEMATIC SECTION. 

The remainder of the paper is divided into two parts. Part I. 
contains the descriptions and diagrams of all the pecies 
personally studied. Part IT. gives an extract of the principal 
characteristics of an the species not personally examined. In 
most cases these extracts are based on the original descriptions 
and drawings; where this is not the case, the source is recorded 
under the species concerned. In each part the parasites are 
classified into three groups accor'ding to whether they were 
di- , tetra-, or polydelphoid, the arrangement proceeding from 
Mammals to Birds and to Reptiles. 

Ph. cW1lticaucla, however, ha,s been placed together with 
Ph. prcep'Utictlis and Ph. malayensis after the reptilian didelphoid 
forms, because of the similarity of their female genitalia. Species 
Inquirendre, and species which were described as belonging to 
the genus PhysCtlopte?Y6 but which bave since been found to ,-
have been misplaced, are listed at the end of Part n. 

The hosts cited after the species in Part T. are the hosts from 
which the materia] exa.mined was collected; the hosts in Part IT. 
are those from which the material collected formed the basis of 
the descriptions. A mOl'e detailed list of hosts from wbich the 
separate species have been recorded is furnished by Stiles and 
Hassall's' Index Oatalogue of Round-worms' (1920). 

PART I. 

Generic Diagnosis (emended). 

Superfal1lily SPIRUROIDEA. 

Family PHYSALOPTERIDLE. 

Subfamily PHYSALOPTERINJE. 

Mouth with two large simple and lltterallips, each al'med ,vith 
It variable number of teeth and carrying two external papillre. 
CEsophagus consists of an anterior muscular and a posterior 
glandular part. Cuticle generiLl1y reflected over the lips. Oltudal 
extremity of male with lateral alre joining each other across the 
ventral surfa(;e in front of the ltnus. At leltst four pairs of 
pedunculated papi il re supporting the alre; these genel'ally ltrranged 
circumcloacally. A variable nurnber of ventral cfl,udal papillre, 

• 
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generally three pre-anal and five pairs post-anal. 8picules un 
equRI, subequal, or equal. Vulva in antel'iol' half of body. Two, 
four, or many uteri. Eggs oval, smooth, thick-shelled, and 
embryonated when laid. 

Parasitic normally in the digestive tract, generally the stomach, 
of mamrnals, birds, and reptiles, but very rarely in amphibians. 

Type-species: Ph. clausa Rud., 1819. 

GROUP Didelphys. 
(1) PHYSALOPTERA CLAUSA Rudolphi, 1819. Cl'ext-figs. 2-4.) 

8yn. Spi1'optenfJ clausa (Rud.), Duj., 184-5. 

The materia,] examined consisted of many specimens from 
Erinace~"s eU1"opcrn~s in the Vienna Museum (bottles 4447 & 4450), 
also some specimens from the same host in the collection of 
Prof. R. T. Leiper. The three lots of material were in all 
respects identical. 

The cuticle appears smooth, but under high magnification a 
very delicate transverse striation is S3en; it is only very slightly 
reflected over the base of the lips. 

The cervical papillre are lodged in small depressions of the 
cuticle, and are situated from 115 to 165 f1 behind the level of 
the hind end of the muscular oosophagus; the excretory duct 
opens in the ventral mid-line at the same level as the cervical 
papilla! or just behind them . . 

The lips are almost semicircular in lateral view, but appeal' 
square in dorsal or ventral view. ER,ch bears a medium-sized 
conical outer tooth with obtuse tip, and just internal to it a 
mediaI1 tooth of equal height with three tips to its free eIld. 
No lateral teeth ate present. The subdorsal and sllbventral 
external papillre al'e small and dome-like, 

The resopbagus immediately follows the lips; it is straight, 
and forms in the female 1/ 7'/3 to 1/9th , and in the males 1/5 '4 to 
1/fi '6 of the total body-length. Its muscular part is distinctly 
set off from the glandular, Rnd is a1so slightly thinner; in the 
females it forms about 1/ 8'5, and in the males 1/ 7th of the whole 
organ. The nerve ring encircles it in its posterior quarter. 

F emale. 
Mature females vary in length from 30 to 50 mm., with a 

maximum thickness of 1·3 to 1'6 mm. The body is attenuated 
in its anterior 1/3rd and posterior 1/ 5th ; it is terminated by a 
bluntly conical tail 1/45th to 1/55th of the total body-length, 
with caudal pores in its posterior IHl.lf. 

The position of the vulva divides the body in the ratio of 
1 : 1'7 to 1: 2; it is situated on a slight elevfl.tion, and leads 
into a bent vagina 1'6 mm. long by 95 p- broad; the egg-chamber 
is slightly shol'ter but thicker, measuring 1'3 mm. long by 325 p
broad. From its posterior end the uteri, of which there are two, 

• 
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their origin, so that a common trunk portion is 

The eggs are oval and thick-shelled, measuring 52 fl long by 
38 fL broad . 

. 1lfale. 

The males vfl.ried in length from 15 to 28 mm., with a breadth 
of 825 to 875 fL. The body is attenuated only on its anterior 
half. 

The caudal bursa is large, forming about 1/11 th of the tQtal 
length; it is bluntly rounded posteriorly, and is closely coiled 
ventral wards. The lateral expansions are well developed, and 

A 

Text-figure 2. 
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Physalopter a cZausa Rud. 

c 

A = Anterior extremity of body. 
B = Externo-lateral view of ip. 
C = Ventral view of lip. 

the four pairs of pedunculated pfl.pillre supporting them are equi
distant, two pairs being pre-anal and two pairs post-anaL There 
are 13 ventrfl.l papillre, of which three are pre-anal and the rest 
post-anal. The pre-anal papillre are situated in a row imme
diately anterior to the anus, the middle papillfl. being larger than 
the other two. The Ul'St two pairs of post-anal ventral papillre 
are smfl.ll and situated in a row just behind the anus; the remain
ing papillre are equidistant and large, and they divide the tail 
into quarters; in some cases the last two pairs may be slightly 
approximated to each other. . 

The left spicule is nearly half as long again as the right, 
and is also much slenc1erer; it is 740 f1 long by 33 fL broad a t 
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its base and tapers to a fiue point; the right spicule is stoufu, 
495 fL long and 50 fL broad at its bn.se, anel also terminates in a 
fine point. 

Host: Erinaceus europc8'l.~s. Stomach. Europe. 
Types in bottle 4447 in the Vienna Museum. . 
My observations on this species differ in many respects from 

those of Seurat (1IH 7 b) made on worms obtained from E1'incweus 
algi1'~~S and Erinace~~s clese1·ti. These differences apply more 
especially to the male. Seurat finds tha,t of the three pre-anal 
ventral caudal papillre the two lateral ones are far removed from 

Text-figure 3 . 

,,-,o r '_ " , - . , •• 
" "'. . . . ... ~ ' . . ' " - ' .. .. ~. . 

" , " '- ,. . -.. .' -' . ::,.' . -.-. . .- ~. -, .- ' ... . - , :., -' . 

... . \ ... . !"' ~ . 

. ,- . , ' 

. ~ . '-, 
0" _ I ".. ~. ;/ . . ' . 
. . ---' 

• 

",.,_.,"-... .. 

o o 

A 
• 

• 
• 

~ 
~ 
" 

B 

Physaloptel'a clausa Rnd. 

• 

A = Caudal extremity of female. 

• 

B = Termiual parts of female genitalia. 
C = Egg-shell. 

the median papilla and are also stalked; in my material th ese 
three papillre are situated close together in a line immediately in 
front of the anus, and the lateral papill re are non-pedunculate; 
also the median papilla is large and nearly twice the size of 
the other two, whereas Seurat finds this papi11a to be very 
small. 

With regard to the post-anal ventral papilla:, the third pair is 
stalked in Senrat's material and sessile in mine. 

Further, the spicules of his spacimens differ from those of 
mine both in length and in S~1f\,pe; in his materiq,l the right and 
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left spicules are respectively 30Q and 360 f..l long, imd only the 
left has a pointed tip. In Iny material the spicular lengths are 
as follows : right 495 f1-' left 740 j-t , i. e. the right is more 
than half as long again and the left twice as long. Both of 
them tenninate in sharp points., 

These, besides other minor differei1ces, e. g. size of egg, 18l'Jgth 
of ovijector, position of the vulva, etc., seem to indicat e tqat the 
specimens studied by me belong to different species; and as I 
examined what I t ake to be the type-material, I think Seurat's 
specimens must be regarded as a Dew species, which, however, is 
very closely allied tl) Ph. cla~6sa, as sh0wn by the nature of the 
teeth and mode of origin of the two uteri. 
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Text-figure 4. 
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A = Caudal extremity of male. B = Spicules. 
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Schneider (1 866) states that the inner teeth are smaller than 
the outer, and figures a male bursa having the pap ill re arranged 
very similarly to thos~ figured by Seurat; h e does not definitely 
state that he has examined the Vienna m.aterial, although he 

'-

quotes the same host from both Vienna and Berlin; it is probable 
that he examined material only from the latter locality, and that 
would partly account for the differences between his ' and my 
observations; it is therefore probable tha t he also is not dealing 
~ith Ph. CZ(6USa, but with a species identical with or very closely 
allied to that described by Seurat. Unfortunately Schneider's 
description is very brief, RO that I am not ~ ble to make a closer 
comparison between his and Setirat's accounts. 
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(2) PHYSALOPTERA PAPILLOTRUNCATA Molin, 1860. (Text-fig. 5.) 

The material examined consisted of the types of the species 
deposited in the Vienna Museum; this material had also been 
examined by von Drasche. 

The cuticle is very :finely striated transversely, and in the 
specimens examined it was not reflected over the lips; a cOflrse 
ringing is present in some specimens, probably due to some 
shrinkage. 

The cervical papillre are situated from 150 to 250 f1 behind the 
level of the posterior margin of the muscular cesophagm;, and the 
excretory duct opens to the exterior either at the same level or 
about 751'" further back. 

The lips are hemispherical in lateral view, and each has only 
two teeth, namely a large and blunt outer tooth recurved out
wards, and a smaller tripartite inner tooth . Each lip bears on 
its subdorsal and subventral outer surface a dome-like papilla. 

The cesophagus is straight, and forms in the females from 
1/5'6 to 1/ 7th, and in the males 1/5th of the total body-length. 
Its muscular part is slightly thinner than the following glandular 
part, and forms from 1/ 8'6 to 1/ 10th of the whole organ; it is 
encircled by the nerve ring at the j unction of its fOL1rth and last 
fifths. 

Fe?nctle. 
The females examined varied in length from 32 to 68 mm., 

with a maximum breadth of from 1 to 2'1 mm. The body is 
much attenuated in its anterior half, and slightly less so in its 
posterior quarter, where the body is terminated by a short and 
truncated tail 1/ 66th to ] /80th of the total body-length; its 
caudal pores are situated just behind its middle. 

The vulva opens on a slight elevation, and is situated rela
tivelyfar back; it divides the bod)T in the ratio of 1: 1'8 to 1: 1'2; 
it leads into a sligh t ly curved and muscular vagina 1'5 mm. 
long by 96 I'" broad; this pa,sses into the egg-chamber, wh~ch is 
1'3 mm. long hy 210 I'" broad. The trunk which follows is of the 
same length and breadth as the vagina; from its posterior end 
there arise the two uteri which at :first pass forwards, but soon 
recun-e and pass down the length of the bocly. 

The eggs a1'e oval and thick-shelled, meastH'ing on th e :werage 
52 JL long by 30 p.. broad. 

, 

Afale. 
The males are much smaller' than the females, and are 

attenuated in their anterior third, the rest of the body being 
of about the same thickness; they vary in length h om 20 to 
25 mm. with a breadth of 750 to 800 11 • 

The bursa is large, and forms about 1/ 10th of the body-length; 
it has well-developed cuticulaI' expansions, and is rounded at its 
tip. The ventral surface is traversed by long itudinal rows of 
protuberances. The fOUl l?::tirs of stRlkecl papillre are equidistant 
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from each otber, the fil'st, however, being more ventral in origin; 
two pairs are pre-anal, and the other two pairs ::Ire post-anal in 
posit ion . The three pre-anal vent ral papiIJre are situated in a 
row immediately in front of the anus. There are five pairs of 
post-anal papillre, of which pairs 1 and 2 are small and situated 
close together immediately behind the anus, one pair being 
slightly more posterior than the other; pairs 3, 4, and 5 are 
equidistant from each other; the dist ance between the 2nd and 
3rd pairs is about half th at between the 3rd and 4th pairs, and 
the distance between the 5th pair and the tip of the tail is about 
twice that between the 4th and 5th pairs. 

B 

A 

, . , .... . '. 
• • ':. . ' : . · " . , ". -. . . . · '. , . . . - ", - . 

• •• • •• · '-,. ' ... · . . -. ' -'. ' · - ,. ' -. . -, · ' . . · . - .. ' ' . . • • • . , . 
" . - ' . 

• • .' . • · . '. "-• •• · :. . . 
• • · .' · . . -. 

.' . • · . ' . ' • • 
• • · . ' . 
'.: -'. .' . 
· . ' . · . .: · .. ~ · '.' ' .. • • • . ' . . .' 

. '. ~: -::. · ' . . • · _. .' .. 

Text-figure 5. 

c 

Plzysalop te1'a papillot1'uncata Mol. 

A = Cephalic extremity of body. 
B = Inner view of median labial teeth. 
C = Caudal extremity of male. 

The spicules are equal and straight; the right spicule is slightly 
slenderer than the left, and ends in a sharp point; the end of 
the left spicu1e is slightly flat tened out to form a small spea.r
head; they are 360 fl long by 35 and 38 fl thick at their base 
respecti vel y . 

Host: MY1'rnecophaga j'/,~b(da. Stomach. Brazil. 
Types in bottle 4477 in the Vienna Museum. 
Discussion . See Ph. maxilla1'is. 

(3) PHYSALOPTERA SEMILANCEOLATA Molin, 1860. (Text-fig. 6.) 

The material examined was somewhat shrunken, but in 
excellent preservation. 

The cuticle is finely striated) and shows, in addition, an 

, 

, 



• 

-

• 

1018 • MR. R. j. ORTLEPP ON THE 

-
irreg'ular l!OUl"se ringing, probably due to contraction; in some 
cases it is completely reflected over the lips, and in others only 
'the base of the lips are covered. 

The cervical papilhe are situated about 300 fL behind the level 
of the hind end of the muscular resophagus, and the excretory 
duct opens about 90 fL further back. 

In the specimens examined the ffisophagus was thrown into 
loops, ~o that a correct estimation of its length could not be 
~etermined; roughly, it forms in the male about 1/5th, and in 
the female about 1/6th of the total length . 

The lips are flatly rQunded, and each bears two large terminal 
teeth of the same height; the outer tooth is markedly truncated, 
\.\'he1'eas the inner is foliaceous and tripartite. Each lip has on 
its outer surface a prominent subdorsal and subventral papilla. 

Female. 
The fema1es are coiled, and mature specimens average in length 

from 21 to 3-7 mm. long by ·9 to 1'5 mm. thick. The body is of 

• 

Text-figure 6 . 

. . . . ' 
• • • -. . . . '.' . - , . . . - -. . '" . '. .. , . 
A 8 

Physaloptel'a semilanceo lata Mol. 

A = Extel'11o,jateral view of head. 
B = Caudal extremity of mule . 

• 

.. 

a more or less uniform thickness throughout, except for the 
an terior 1/ 1 Otb and posterior few millimetres. . The tail in all 
specimens examined was bent dorsalwards. It tapers only 
slightly towards its tip, which is very bluntly rounded; the 
caudal pores open in its posterior 1/5th . 

1'he vulva opens very far forwards, in some specimens its 
position being just anteriol' to the hind end of the resophagus 
and in oGhers just behind it. It leads into a long and coiled 
vagina about 3 mm. long by 110 fL broad; its posterior end 
gradually widens to join the swollen egg-cha.mber, which~ when 
distended with eggs, measured 2'75 mm. long by 440 fL broad. 
The common trunk is relatively short and slightly thinner than 
the va'gina; it measured about 475 fL long by 95 p., thick. The 
two uteri which arise from it may first pass forwards, and then 
reCUTve to' Pl'lSS down the length of the body. -

• 
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The eggs are oval and thick-shelled, and are already embryo ... 
nated in ute?·o; they are 50 Jl long by 32 j.t broad. 

111ale. 
The males are also coiled, and the body is attenuated in its 

anterior third. The specimens examined measured from 25 to 
32 mm. long by 750 to 875 fL thick. The bursa is relatively 
narro'vv and pointed, and three of the four pairs of pedunculated 
papillal are pre-anal in posit,ion. The three pre-anal ventral papiUre 
are equidistant from the cloaca, and the central papilla is slightly 
larger. There' are five pairs of post-anal ventral papillre, of which 
the first two pairs are small and situated in ' a row immediately 
behind the anus; the third pair is at the junction of the 1st and 
2nd sixths of the tail, the fourth at about the middle, and the 
last at the junction of the' 3rd and last quarters of the tail. The 
ventral surface is covered with longitudinal rows of irregular 
tubercles. 

The spicules are slightly unequal, of the same thickness, and 
slightly curved; both taper to fine points; the right is 574 fL long 
by 38 fL thick at its base, the left is 730 fL long by 38,lfL at its base. 

Host: }lctsua na?·ica. Stomach. Brazil. 
Disc~(;S8ion. The small pair of pap ill re between the 4th and 

5th pairs of ventral post-anal papillre described by von Drasche 
are the openings of t he caudal pores. 

Affinities. See Ph. maxillaris. 

(4) PHYSALOP'J'ERA MAXILLARIS Molin, 1860. (Text-fig. 7.) 

The material examined consisted of the types of this species 
deposited in bottle 4458 in the Vienna Museum; the material 
was in an excellent state of preservation. 

The cuticle is finely striated transversely, and is partly or 
wholly reflected over the lips. The cervical pRpilllB are situated 
half a millimetre behind the junction of the two resophageal 
parts, alld the excretory pore about 50 Jl further bac]<:. 

The lips are rounded or slightly conical; each has two terminal 
teeth nGtmely, a large triangular outer tooth with obtuse tip 
slightly bent outwards, and an, inner semi-membranous tooth, 
tripartite at its free end, and of the same size as the outer tooth. 
Two large conical papilllB are present on the outer surface of . 
ea~h lip. . 

The resophagus is straight, and thickens gradually towards its 
posterior end; in the female it forms ] /5 '2 to 1/5 '4, and in the 
male 1/ 6th to 1/6'4 of the body-length; its anterior tenth forms 
the muscular part, which is slightly thinner than the glandular, 
and is encircled by the nerve cord in its posterior third. 

• • 

Female. , 
The females are stout, and are attenuated only in their anterior 

third and , tail region; this lattel' part tapers abruptly t o form 
a short and pointed tajl 1/ 73rd of the body-length, and having 
its caudal pores situated in its middle. Mature forms vary in 

, 

• 
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length from 20 to 36 mm., with a maximum breadth of 800 fL 
to 1'24 mm. 

The vulva is slightly protuberant, and its position divides the 
body into the ratio of 1: 1'6. The vagina is long, and varies in 
length from 2t to 3t mm. with a thickness of 95 fJv. The 
egg-chamber is elongately oval, and is 1·7 mm. long by 435 fJv 
in diameter. The common trunk is short, and varies in length 

<-

from 290 to 320 fl; it is slightly thicker than the vagina; from 
its posterior end the two uteri take their origin, and may 
either pass forwards and then bend backwards, or else pass 
posteriorly directly. 

The eggs are oval and thick-shelled, and measure 43 fL long by 
31 fL bt'oad. 

Text-figure 7. 

Physaloptera rnaxilla?'is "Mol. 

Caudal extremity of male. 
" 

" ilfak 
The males are much attenuated from behind forwards, having 

their maximum thickness just above the bursa; they vary in 
length from 23 to 32 mm., with a thickness of 550 to 800 fl. 

The bursa is elongated and somewhat pointed, and has its 
caudal expansions well developed in its middle portion. Its 
ventral surface is ornamented by two types of cuticulaI' bosses, 
those in the eentral area, above and below the anus, being 
rounded, simulating those found in Ph. p1'(}3p~ttialis, while those 
on the lateral areas are in the form of much-broken ridges; the 
transition from the one type to the other is gradual. 

• 
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The foul' circumcloacal lateral papilJre are provided with vel'y 
long stalks, especially the ~nd and i)rd pairs. The ventral 
papillre in the immediate vicinity of the anus are smalJ, and 
consist of three pre-anal papillre in a row, and two pairs post-anal, 
also in a row. Further down the tail there are three additional 
pairs; these are equidistant from each other~ the most anterior 
being situated just behinrl the level of the last pair of stalked 
papillre. 

The spicules are slightly bent, unequal, and the right is 
stouter than the left; both taper to sharp points. The left is 
1·2 mm. long by 40 fl thick at its base, and the right is 560 fl 
long by 57 fl thick at its base. 

Host: 11!fephites chinche. Stomach. Brazil. 
Types in bottle 4458 in the Vienna Museum. 
Some specimens of this species, collected from Mephites 

mephitica, were handed over to me for identification by Mr. R. I. 
Pocock, F.R.S.; he obtained them from animals introduced into 
Northumberland (England) from Canada, but how long they had 
been in England before the parasites were collected it was not 
possible to definitely find out. I wish to express my thanks to 
Mr. Pocock for this material. 

This material differs from the types studied in that they lue 
slightly larger, and the bursa of the male appears rounded and 
lobulated; however, I believe these characters of the bursa to be 
due to shl'inkage, as the worms had been killed in formalin. 

Solanet in 1909 described another species Ph. mephites:
from 111ephites sufJocans, Buenos Aires. Unfortunately I have 
not been able to consult his description, and consequently cannot 
discuss the relation of this species to Ph. mctxillaris. 

The arrangement of the ventral bursal papillre, the presence of 
two uteri, general characters of the teeth, ally this species to 
Ph. semilanceolata, Ph. clausa, and Ph.papillot?·~mcata. Ph. semi
lanceolata differs from it by its truncated outer tooth, more 
anterior position of the vulva, shorter left spicule, and type of 
ornamentation on the bursa. It differs from Ph. papillot1'~mcata 
by its longer and pointed spicules, ornamentation on the bursa, 
and smaller size of the adult females. Ph. cla~tsa is distin.
guished from it by the size of the spicules, markings 0n the 
bursa, and absence of a common trunk to the unpaired female 
genitalia. 

(5) PHYSALOPTERA ANOMALA Molin, 1860. (Text-fig. 8.) 
The material examined consisted of three males and one 

female; type-material in bottle 4446 in the Vienna Museum. 
The material was in excellent preservation. 

The cuticle is finely striated transversely, and is partly reflected 
over the base of the lips; the cervical papillre pierce it on either 
side from 320 to 400 fl behind the level of the posterior end of the 
muscular oosophagus; the excretory pore is found about 100 fl 
further back. 
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The lips are large and conical, and each carries a Jal 'ge conical 
but blunt tooth; the inner tooth is large and of equal hpight, 
with its free end divided into three points, of which the middle 
one is slightly shorter than the other two. N0 lateral teeth are 
pi'8sent. Externally each lip carries a subdorsal and subventral 
conical papilla. 

The ffisophagus has its anterior muscular part thinner ihari 
the rest, and the nerve ring encircles this part in its posterior 
quarter. '~he ffisop hagus forms in the male about 1/5 '4, and in 
the female 1/5'6 of the total body-length. 

, 

, Fe?1wle. 
,The solitary female \-ras 36 mm. long and just under 2 mm. 

, 

Text-figure 8. 
• 

' A 

, 

• , 

" 

• • 

, 

B 
, , 

, , 

, • 

• Phvsaloptera anomala Mol. 

, . A = Outer view of median teetl1. 
• 

B = Caudal extremity of male. 

broad in its middle; the body is mu ch attennated in the anterior 
half, but ' only slightly so posteriorJy; it is Germinated by a 
bluntly-pointed tail, 1/ 60th of the body-length, and having the 
caudal pores in its posterior half. ' 

The vulva is situated just behind the end of the ffisophagus, 
and divides the body in the ratio of 1: 4'2; it leads into a coiled 
vagina 1-9 mm. long by 95 fl thick; this joins with a large and 
spacious egg-chambel~ 2 mm. Jong by 560 fl broad, which pos"
teriorly na,nows suddenly to join the 400 fl long common trunk, 
which is of the same thickness as the vagina. The posterior end 

-
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of the trunk divides into two branches, each of which connects 
up with one of the two uteri. 

The eggs are thick-shelled and oval, measuring 38 fL long by 
26 I'- broad. , , 

Male. 
The males arc from 30 to 32 mm. long by 1 to 1'2 'mm. broad; 

they are attenuated towards both extremities and the bursa is 
slightly incurved. 

'1'he caudal bursa is large, and is covered ventraliy by 
longitudinal rows of cuticulaI' elevations. The four pairs of 
pedunculated papillre are situated three pairs pre-anal and a pair 
post-anal. Of the three pre-anal ventral papillre the middle one 
is nearer the anus. There are five pairs of post-,anal papil1al, of 
which the pairs 1 and 2 are small, and situated in a row imme
diately behind the anus. Pairs 4 and 5 are large, and are 
situated in the middle area of the tail. The distance between 
the 3rd and 4th pairs is about four times the distance between 
the 2nd and 3rd pairs, arrd twice that between the 4th and 5th 

• pall's. 
The spicules are short and equal) each measuring 495 I'- long 

by 32 I'- broad ,at their base; they are straight, tubular, and 
pointed. 

Host: Ji'elis onca. Stomach. Brazil. 
Types in bottle 4446 in the Vienna Museum. 

(6) PHYSALOPTERA MURIS-BRASILIENSIS Diesing, 1861. (Text-
. fig. 9.) 

::5Ju. Spi?"opte?"a bilabiata Mol., 1860 (not Spiropte?"Ct bilabiata 
(Orep., 1829), Duj., 1845). 

The material studied consisted of ten females in bottle 4525 
and two males in bottle 4524 in the Vienna Museum. This 
material constituted the types of this species. 

The cuticle forins a ring round the base of the head, but leaves 
the lips naked; it is very finely striated transversely. The 
cervical papillre are situated about 250 I'- behind the level of the 
hind end of the muscular resophagus, and the excretory pore is 
situated about 100 I'- further back. 

The lips are large, and each bears two large outer papillre. 
The external tooth is small, and the inner is of the same size, 
foliaceous, and tripartite; no additional teeth were observed. 

The muscular resopbagns is markedly thinnei' tban tb e r est of 
the organ, and forms a little less than 1/10th of its whole length. 
l'he nerve ring encircles it in its posterior 1/4tb. The resopbagus 
forms in the female about 1/8th and in the m~le about 1/ 6th of 
the total body-length. , 

Female. 
The length of the female varies from 35 to 

maximum breadth of 1'1 to 1'75 mm. 

, 

, 
43· mm., with a· 

• • • 



1024 MR. R. j. ORTLEPP ON THE 

The body is attenuated in its anterior third, but posteriorly lIns 
a more or less uniform thickness; it is terminated by a short 
and obtusely rounded tail, forming about. l / lOOth of the total 
body-length. 

The vulva is slightly protuberant, and is situated at about the 
j unction of the first and second quarters of the body. It leads 
into a coiled vagina 2 mm. long by 80 f1- thick; the egg-chamber 
is about 800 J-L long by 300 }l thick and the common trunk about 
640 fL l<mg by 112 J-L broad; its posterior end divides into two to 
give rise to the two uteri. 

The eggs are oval and thick-shelled, mea~1Uring 45}l by 26 }l 
broad, and are fully embryonated ,in ute1'O. 

Male. 
'rhe two males were respectively 22 and 28 mm. long, with a 

thickness of 870 and 950 p. They are attenuated in their 
anterior half and the posterior end is curved ventralwards; 

• • • 
. " . • • • • • •• 
. ' .' . " .. • · ' . . .'. · .. .' · . . . : . 
; . '. ". : .. : 
'. . " , 
• • • • •• .' .' - . . . 

• • · . . ' • • • • • · . " 

, . 
2 00!,-

Text-figure 9. 

A 

B 
", .- /." . , ,-:c. 
" .. -,.-... ~, 

" .. . :'. 

Ph,!!SCllopte?-a mw-is-b1"ClSiliensis Dies. 

A = Anterior extremity of male. 
B = Caudal extremity of male. 

The bursa is somewhat heart-shaped with a drawn-out tip, the 
lateral expansions being much better developed in their anterior 
half. Of the four pairs of pedunculated papillre three pairs are 
pre-anal. There are six pairs of ventral paired papillre and two 
unpaired papillre; of these one pair and. an unpaired papilla are 
pre-anal, the latter being nearer the anus. The first and second 
pairs of post-aIml papillre are small and are situated in a . row 
immediately behind the anus; pairs 3, 4, and 5 are equidistant 
from each other, and are situated respectively at the 2nd, 
3rd, and 4th sixths of the tail; they are all larger than the 
first two pairs. The unpaired post-anal papilla is about P1idway 
between the 2nd and 3rd pairs, and is about twice as large as the 
latter. 
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The spicules are equal, straight, and pointed, each measuring 
400 fL long by 32 fL broad. 

Host: fffus brasiliensis. Stomach and small intestine. Brazil. 
Type males in bottle 4524, type females in bottle 4525, both 

in the Vienna. Museum. 
Von Drasche, in his account of tbis species, considers tbat the 

number and arrangement of the bursal papillre may be somewhat 
different, as the material he worked with was too opaque. By 
clearing the specimens in beechwood creosote, I was able to make 
out two additional pairs of ventral post-anal papillre, viz. pairs 
2 and 4, as well as the nature and lengths of the spicules. 

(7) PHYSALOP'rERA ALATA Rudolphi, 1819. (Text-fig. 10.) 

Syn. Spiroptera physal~~?'a Duj., 1845. 
The material examined consisted of some males and females 

from FaZeo gallie~~s and some females from Faleo pennat~tS; both 
lots from the Vienna Museum. 

These parasites have a somewhat slender body, whose cuticle 
is very finely striated tra,nsversely; the cuticle is either com
pletely reflected over the lips or else leaves them quite naked. 

The cervical papillre are found from 75 to 100 fL behind the 
level of the hind end of the muscular cesophagus. The position 
of the excretory pore appears to vary in that it was found in 
some specimens to be very slightly posterior to the cervical 
papillre, whereas in others it was as much as 200 fL further back. 

The lips are somewhat spherical in lateral view, and each 
carries two terminal teeth; the inner median tooth consists of 
three large denticles, and is larger than the outer tooth; the 
outer tooth varies in size: in some specimens it is very small, 
whereas in others it is almost as large as the inner tooth; a 
series of sizes can, however, be traced in different specimens, 
showing the transitions of the smaller to the larger sized outer 
teeth. Two somewhat slender external papillre are present on 
each lip. 

The resophagus is straight, and forms in the males about 1/ 6th 
and in the female 1/ 5'3 to 1/ 6'6 of the body-length. Its muscular 
palt is thinner than the glandular, and is encircled by the nerve 
ring in its posterior qual'ter; it forms about 1/ 9th of the whole 
organ. 

Fermale. 
The females from F. gallie~~8 were all irnmature except one, 

and this specimen was 21 mm. long and 540 fL thick;' those from 
F. penncttus were about 30 mm. long and 700 fL thick, and were 
all mature; the body is attenuated in its anterior half and also 
slightly in its posterior third; in the immature forms the tail 
forms about 1/45th of the body-length, but in the matUl'e forms 
it is slightly longer. 

The vulva opens practically level with the general surface, 
and is situated relatively far back; its position varies slightly, 

• 
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d~viding the- body inte> the ratio of 1 : 1'07 to 1 : 1·4. '1'he vagina 
is straight, and 'may either pass forwards or backwards; it is 
muscular, about 1 ~ mm. long and 60 It thick. The egg-chamber 
may pass forwards with the vagina or be bent baclnvards; it is 
about 11alf the length of the vagina, and its breadth varies 
according t o whether it is distended with eggs or not. The 
common trunk is short, and is neal'ly 300 tt long; its posterior 
end divides into two t o give rise to the two uteri. 

The eggs are thick-she]]ed and oval, measuring on the average 
41 f! long and 23 tt in diameter . 

. 1lfale. 
The two males are respectively 17 and 

are '5 mm. thick in their posterie>r third. 
attenuated in its anterior half. 

, 

Text-figure 10 . 
• 

A 

-

• 

B , 
, 

• 

, 

Physaloptel'a alata Rud. 

18 mm. long, n,nd 
The bod v is m nch 

• 

c 

, 

A & 13 = Ventral view of lips, showing variations in size of the external tooth. 
• C = Caudal extremity of male. . 

, 

The bursa is relatively narrow and lanceolate in shape. There 
are five pairs of pedunculn,ted lateral papill re , of which two pairs 
are pre-anal mid the rest post-anal in position; the anterior four 
pairs are equidist ant from each other, whereas the distance 
separn,ting tbe 4th anc~ 5th I:airs is ~b~ut three times tb~t 
sepal'ating th e other pan"s; tlns last pall' I S also more ventral 111 

QI'io'in than the others. There are five pairs and an uppa:ired 
ve;tral papillre; one pair and the unpaired papilla are situat ed 
in a triangle in front of the anus, the remaining four pairs being 
post-anal. The lst and 2nd post-anal pairs are small, and are 
found on the posterior margin of the anus; the 3rd p:'lir is 
,s ituated just behind the level of th ~ 4t~ pair of stalked papillre; 
, , 
, 

-
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the 4th pair is at the middle of the tail, and it divides the 
distance from the last pair of pedunculated papillre t,o the tip of 
the tail in about the ratio of 1 : 2. 

The ventral surface of the bursa is ornamented with longi
tudinal rows of tuber cles extending slightly posterior to the last 
pair of st alked papillre. 

The spicules are short, equal, and pointed; the ri ght, howev(:' r, 
has a slightly stoutei' base; they are 275 fL long, the left spicule 
being 25 and the right 30 fA thick at its base. 

Hosts: FCGlco gall-ieus. Intestine. M useum, Vienn:L; bottle 
44:-39. 

Faleo penncGt~Gs. Stomach. 
4442. 

Museum, Vienna; bottle 
--

Dise~Gssion . This material differs from Schneider's (1866), 
von Linstow's (1877), and Seurat's (1914 e) descriptions of this 
species in the nature of the t eeth and in the arrangement of the 
male bursal papill re ; these two characters are in keeping with 
Ph. subalcGtcG Schn., 1866, and Ph. gCGlinie1'i Seurat, 1914. As 
the specimens examined consisted of the paratypes of Ph. alatctJ, 
it appen,rs to me that the conception of the species has been 
erroneous. Further, it would appear that Seurat's species Ph. 
gctlinie1'i is either a synonym or a variety of Ph. alata, because 
it agrees with Rudolphi's species in the nature (l)f the teeth, the 
an::tngement of the male bursal papil1re, the very posterior 
position of the vulva, and the anterior direction of the vagina; it 
differs frorn Ph. alata in its relatively shorter resophagus and in 
its slightly longer and subequal spicules. 

Rudolphi described this species from three hosts in the Vienna 
Museum, viz. Faleo nis~Gs, F. pennatus, and F. gallieus. I take 
his specimens from the first-named host to be the types of this 
species, and the material from the other two hosts to be the para
types. 

An extracterl description of Ph. galinie1'i Seurat is included in 
Part n. 

(8) PHYSALOPTERA REl'USA Rurlolphi, 1819. (Text-figs. 11 & 12.) 

Syn. Spiropte1'a 1'et~GSCt (Rud., 1819), Duj., 1845. 
• 

I have been able to examine two lots of material of this species, 
both having been collected from the Teguexin. The first lot 
consisted of specimens deposited in the V ienna Museum (bottle 
4497), arId the second I collect,ed from a 'l'eguexin which died in 
the Gardens of the London Zoologica.l Society. Both sets of 
material were in all respects identical. . 

The cuticle is very finely striated transversely and, in addition , 
shows a coarse irregular ringing . Anteriorly it is partly or 
wholly reflected over the lips. 

The cervical papillre are inserted generally symmetrically on 
either side, but sometimes one may be slightly more anterior to 
the other; they al'e lodged a short distance behind the junction 
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of the two cesophageal parts. The excretory pore is situated 
about 50 f-L further back. 

The lips are large and somewhat triangular in side view, and 
each carries on its apex a large triangular tooth. Immediately 
internal to it there is a slightly larger but membranous tooth, 
whose free extremity is tripartite. No lateral teeth are present. 
Each lip bears on its outer surface two conspicuous papillre. 

The cesophagus is long, and in the female it is about 1/7th, in 
the male slightly more or slightly less than 1/5th of the body
length. Its anterior region is differentiated into a short muscular 
portion, about 400 /1.. long in fully-grown specimens a.nd slightly 
thinner than the rest of the cesophagus; the large nerve ring 
encircles it in its posterior quart.er. 

• 

Female. 

B 

A 

Text-figure 11. 

• • • • • • 
. ' . · '. . 

• · . ' 

. . ' ..' . · " . 
• - ' . . · , · . '. •• • • • ,. . '. · . ' . . ' . ,':. ~: ' :' .: • • • , . · '., . . 

• . : I 
• •• • • · " . .. . · .. 

• 

• • • 
. ' . . . • • • 

-. -- . 
'. .' . . · . " , 

• • · . ' .' ". . , .. . · - . . 
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Physalopte~'a retu sa Rucl. 

A = Ventral view of cephalic extremity. 
B = External aspect of median teeth. 

• 

The largest female measured 45 mm. long, and 1'2 mm. broad 
in the middle; fully mature females varied in size from 20 mm . 

. upwards. The body is rather robust, tapering only slightly 
towards both ends; the tail, however, is shal'pl y set off from the 
body, and is relatively short and slender; it forms on an average 
1/ 107th of the total body-length, and its caudal pores are situated 
in its posterior third. 

The vulva opens on a level with the general surface, and is 
situated some distance behind the end of the cesophagus. Its 
position varies slightly in different individuals, but in general it 
is seen at the junction of the 1st anLl 2nd quarters of the body . 
It leads in the largest females into a relatively short and thick-

• 
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walled vagina, about 1'1 mm. long and 100 f1 in diameter. The 
following egg-chamber is about 3/4ths of the length of the vagina 
and about twice as broad. The common trunk is very short, so 
that in some cases it appeal's to be absent; its posterior end 
divides into two branches, each of which connects up with one of 
the two uteri, 

The receptacula seminis are slightly oval, 380 It long by 280 f1 
broad; they are distinctly constricted off from the oviducts, but 
their junction with the uteri is vel'y gradual. 

'r11e egg::>, which on the average a.re 43 ft long and 27 f1 in 
diameter, contain fully-d eve10ped embryos in ~~te1'o; they are 
thick-shelled and ova1. 

.1J!I ale. 
The males are much smaller than the 

measuring 20 mm. long and 570 I-t broad. 
females, the longest 
Anteriorly the body 

Text-figure 12. 

-

I 

A 
B 

c 

Physalopte1'a 1'etusa Rud. 

A = Left spicule. B = Right spicule. 
C = Caudal extremity of male. 

(The scale alongside B refers also to A.) 

tapers very gradually, but posteriorly hardly any narrowino' 
takes place until a very short distance in front of the bursa~ 
here the thickness becomes shal'ply less, so t.hat at the juncture 
of th e bursa it is only abont 3/4ths of the thickness further 
forwards. 

The male bursa is large, measuring about 2'3 mm, long by 
1'1 mm. broad in the largest specimens, and is sharply reflected 
ventralwards. The cuticular expansions are well developed, and 
the four pairs of pedunculated papill re supporting them are 
situated equidistant from each other, two pairs being pre-anal 
al'ld two pairs post.anal. The ventral surface of the bursa is 
covered by numerous longitudinal rows of small protuberances. 

PRoe. ZOOL. Soc. 1922, No. LXIX. 69 
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There is one pa,ir ::md an unpaired median ventral papil1m in 
f~·ont of the anus. These are so placed as to form a triangle with 
its apex directed towards the anus. Behind the anus there are 
five pairs of ventral papillm, of which the first two pairs are 
situated immediately behind the anus. The third pair is placed 
at the junction of the ht and 2nd quarters of the tail, whilst the 
4th and 5th pairs are situated further back: and are slightly 
approximated. Equidistant from these last two pairs there is 
seen what appears to be a very small papilla, but which probably 
is the opening of the caudal glands. 

The spicules are only very slightly unequal, the right spicule 
being the longer and more slender. Some difficulty was en
countered in making out their lengths in cleared specimens 
because of their paleness, and consequently they were dissected 
out by means of a dissecting microscepe. The left spicule 
broadens posteriorly to about 90 f1- and then gradually tapers to a 
I!oint; it is 455 f1- long, and 32 f1 broad at its base. The right 
spicule, which is 475 f1- long, and 45 f1- broad at its base, tapers 
gradually to a point, and in all the males e~amined its posterior 
extremity was recurved. 

Host: T~{;pina?nbis teg~{;exin. StomR,ch. Brazil. 
In addition to the material described above, I have also 

examined a few specimens from the mouth of a Hog-nosed Snake 
(Heterodonplaty?"kim{;s, S. America) which I have referred to the 
above species. They agree with Ph. retusa in practically all 
respects except in the size of the spicnles, which in this material 
are equal in length and 300 f1- long. Their shapes, however, 
are identical with those described above. 

(9) PHYSALOP'fERA MONODENS Molin, 1860. (Text-figs. 13 & 14.) 

The material on which the study of this species is based was 
collected from Boa constricto?" and deposited in bottle 4459 in 
the Vienna Museum. 

The cuticle is finely striated and completely reflected over 
the lips. The cervical papillm vary in their position, in some 
cases being at the level of the hind end of the muscular reso
phagu~ , and in othel's as much as 300 f1- further back. The 
execratory pore is situated about 400 f1- behind the muscnlar 
ffisophagus. 

The lips are dome-sha.ped, ancl each bears a small subdorsal 
and subventral external papilla. The two median teeth are of 
unequal size, the inner one being much smaller; the outer tooth 
is sharply conical, the inner foliaceons and tripartite; they are 
rather small. 

The muscular resophagus f0l'l11s ::I,bout 1/ 10tb of the whole Ol 'gan, 
which is about 1/5 '3 of the body-length in the 111::1,le f\,nd 1/8tb in 
the' female. The nerve ring encil'clfS its muscula,r portion in its 
posterior quarter. -

, 
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Femctle. 

Mature females vary in length from 25 to 40 mm., with a 
maximum thickness of 850 to 960 fL; its greater portioll is of 
more 01' less uniform thickness, tapering being confined only to 
the last few millimetres of the two extremit ies. '1'he tail is 
obtuse, and forms about 1/75th of the body-length . 

The vulva is protuberant, and its positioll divides the body into 
the ratio of 1: 5. It leads into a slightly coiled vagina 1'6 mm. 
long by 65 fI thick. The following egg-chamber is relatively 
short and thin, being 640/1, long and 130 V in diameter. The 
common trunk is very short, being only 160 fL long and as thick 
as the vagina; its posterior end di vid es once to give rise to the 
connection of the two uteri. 

The r eceptacula seminis are oblong, 240 fL long and 175 p. in 
diameter. 

The eggs al'e t hick-shelled, oval, and embryonated in ~tteTo; 
they measure 45 by 26 fL. 

l11ctle. 

I n the mn.les t he body is attenuated only in its ante rior third ; 
the longer specimens varied from 18 to 23 mm. long by 71 0 to 
770 f' thick. 

• • . ' . · . ' .. • • · . ' · . . ~ 
• · . '" · . , 
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Text-ngure 13. 
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' . . . ' . 

Physalopte1'C~ monodens ::VIol. 

A = Cephalic extremity, lateral view. 
B = Cepbalic extremity, ventral view. 

B 

• 

The bur a is ovoid, has well-developed alre, an d its ventral 
surface sh ows longitudinal rows of small irreglll::trly rounded 
tubel'cles. The three a.nterior pairs of stalked papilla') are p re-::tl1a1 
in posit ion , Of the three pre-anal ventral papillm the centrnJ 
one is the largest, and is situated closer to anus than the other 
two. Thel'e ::tre n ve pail'S of post-anal ventral papiUm, of which 
the nrst two pairs are small and situated in a row jmmediately 
behind t h e allUS; the 3l'C1 pail' is slightly obliquely placed at 
about the junction of the 1st and 2nd sixtlls of the tail; the 
4th pair i' just in hont of the middle of the t::til. '1'11e 
distance sep;u'ating the 4th from the 5th pair is slight ly less 
th::tn that between the 3rd and 4th pairs. The caudal pOl'es 

69l~ 
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are conspicuous, and are found between the last two pairs of 
ven tral pa pilhe. 

The spicules are unequal, and the left has its end broadened out 
to form a kind of spear-head; it is 415 fL long and 38 fL broad at 

Text-figure 14. 

B 

A 

• 

Physaloptera monodens Mol. 

A = Caudal extremity of male, 
B = Right and left spicules, 

• 

its base. The right spicule is shorter and thinner, and tapers to 
a fine point; it is 362 fL long by 32 fL broad at its base. 

Host : Boa constrictm·. St<!)l11ach and intestine. South America. 
Types in bottle 4459 in the V ienna Museum. 
For affinities see Ph. obt~lsissi?na. 

(10) PHYSALOPTERA OB'fUSISSIMA Molin, 1860. (Text-figure 15.) 

The specimens of this species which were examined "V ere 
deposited in bottles 4463 and 4470 in th e Vienna Museum; in 
both cases the host was simply given as Golubri, N. 58. 

The cuticle is slightly reflected over the base of the lips, and is 
provided with a fine transverse striation. The cervical papil1re 
pierce it from 130 to 225 fL behind the level of the posterior end 
of the muscular cesophagus, and the excretory pore is situated 
about 100 fL further hack. 

The lips <l1'e hemispherical in lateral view and slightly flattened. 
rrhe external tooth is la rge and bluntly conical, and is slightly 
bent outw;1,rds; the inner tooth is membranous, triparite, and of 
the sa.me height as the outer. The two external lip papillm are 
large. 

The cesophagus is straight and short ; in the female it forms 

• 

, 
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about 1/ 9th and in t he male about 1/ 7th of the total body
length. Its muscular part is slightly thinner, and th e nerve 
ring is situated in its last quarter. 

Femctle. 
The females ar e rather slender, mature worms varying from 

28 to 47 mm. long by 650 t o 720 f1 thick in their posteriol' third. 
The body is much attenuated in its anterior half and in its posterior 
quarter. The tail is short and bluntly conical, and forms 1/ 80th 
of the body-lellgth; i ts caudal pores are situated behind its 
middle, and their position divide the tail in the ratio of 3 : 2. 

The vul va is sit uated on a slight elevation at the junction of 
the 1st and 2nd quarters of th e body. It leads into a stntight 
vagina 1'5 mm. long by 65 ft thick; the following egg-chamber 
is oblong and 640 ft long by 175 f1 broad; the common t runk is 

Text-figure 15 . 

• 

Physaloptera obt~tsissima Mol. 

Caudal extremity of male. 

short, and half again as thick as the vagina; it is 320 ft long, and 
its postel'ior end divides to give 1'is8 to tvvo branches, each of 
which joins up with a u terus. The p1'oxima,l parts of the lxteri 
may be much convoluted in some individuals; posteriorly each 
terminates in a receptaculum seminis, which is long and ova], 
measuring 400 fl long by 160 f t broad. 

The eggs are fully embryonated in 'Utero; they are oval and 
thick-shelled, and 111eaSU1'e 45 by 26 p . 

foic(;k 
The males are comparatively stouter than the females; they 

val'y in length from 20 t o 32 mm" with a maximum thickness of 
700 to 720}L The body is attenuated only in its ante1'ior third. 

The caudal bm'sa is elongate and somewhat lanceolate in 
shape; its alre are well developed and its ventral papillre are 

• 
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large. The stalked papillre are equidistant, two pairs being pre
anal and two pairs post-anal. Of the three pre-anal ventral 
papillre, the central one is lRrge, and is situated nearer the l·im 
of tbe anus than the othel' two. There are four post-anal sessile 
papilhe, of which the first two pairs are smaH and arranged in 
a row immec1iately behind the anus; the 3rd pair is slightly 
obliquely placed just behind the level of the last pair of stalked 
papilla>; the 4th pair is at about the middle, and the last pair at 
t'he junction of the 2nd and last thirds of tlle tail. 

Tb e spicules are short and slightly unequal; the right is 385 f1 
long by 38 fL broad at its base, ::md tapers to a fiDe point; the. 
left is 430}-l long by 38}-l broa,d a.t its base; its posterior half 
broal1ens out to about 74 fL to form a comparatively large spear
head. 

The ventml surface of the tail is traversed by longitudinal 
rows of irregular tubercles of the same size and shape as those 
found in P. monodens. 

Host : Colubri, N. 58. Brazil. 
This species a.ppears to be closely allied to Ph. monodens, with 

which species it agrees in the arrangemeut of the caudal papillre 
of the male, the general shape of the spicules~ markings on the 
bursa, and size of the eggs. It diffel's from this species, however, 
in its 19xger teeth, more posterior position of the vulval aperture, 
shorter o:sophagus and larger receptacula seminis. 

Von Dr.asche (1883) states that the inner teeth are very small ; 
my observations showed tbat they were in nearly all cases of the 
same size a.s tbe outer teeth, and could be easily seen from either 
la teral ,or ventral (dorsal) views of the lips. 

(11) PHYSALOPTERA BONNEl, sp. n. (Text-figs. 16 & 17.) 

Tbe material consisted of four females and two males. collected 
• 

from a " SapaJmra," Dutch Guiana; the females varied in length 
from ,11 to 50 mm., and the males are respectively 26 and 33 mm. 
long. 

'}'he cuticle is transversely striated, the strire being about 
fL 4 apart. In addition there is a very distinct and coarse 
ringing.. It is only very slightly reflected oyer the base of tbe 
lips. 

'l'he cervical papillre are situated some distance behind the 
junction of the two resophageal parts, this distance being about 
half the length of the muscular resophagus. The excretory duct 
opens to the exterior about 150 fL further back. 

r:rbe lips are somewhat flattened, and each has two outer 
papil1re. Only two teeth are present on ea.ch lip, an outer and 
an inner median tooth. They are of th e same size, the outer 
being con ical and obtuse, whereas the inner is membranous and 
tripartite. 

The muscular resophagus is on ly slightly thinner than the 
glandular, and the nerve ring is situated at the junction of its 

• 
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3rd and last quarters. The whole organ forms in the maJe 
1/5 '6, in the female 1/ 7'6 of the body-length. 

Female. 
The female is slightly att.enuated towards both extremities, 

a~d is terminateu posteriorly by a slender tail, forming 1/ 56th part 
of the body. Its caudal pores are situated at the junction of its 
2nd lmd last thirds. The maximum breadth of the largest 
female is 1'3 mm. just behind its middle. 

The vulva is situated in a depression partly overhung by an 
anterior cushion-like thickening of the body; it divides the body 
in the ratio 1 : 2'5. The vagina is coiled, and is 1'2 mm. long by 
95 p. thick; the following egg-chamber is about 1 mm. long and 
twice as broad as the vagina; its posterior end divides into two, 
and each branch joins up with a uterus, a common trunk being 
absent. The anterior half of the vagina, the egg-chamber, and 
the terminal portions of the uteri are directed forwards, the 

• 

• 
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Text-figure 16 . 

A 
B 

C 

/ 
, , 

SOOF 

Physaloptera bonnei, sp . n. 

A = Outer view of median teeth. 
B = Terminal portion of female genitalia. 
C = Receptaculum seminis. 

uteri extending as far as the base of the cesophagus, when they 
bend sharply backwards and pass ~dmost to the posterior end of 
the body. The receptacula seminis are pear-shaped, and are 
480 f1. long by 265 fJ- broad at their junction with the oviducts. 

Tho eggs are elongate, oval, and thick-shelled, and contain fully
developed embryos; on the average they are 42 fJ- long by 
25 f1. broad. 

jJ!l ale. 
The males are much thinner than the females, the diameters 

of the larger a.nd smaller worms being respectively 950 and 850 }-to 

The bursa is large, fQrming about 1/ 14th of the body-length, and 
is near1y twice as long as broad. Ventrally it is ornamented 
with longitudinal rows of cuticular elevations. The four pairs of 
pedunculatec1lateral papillre are equidistant, two pairs being pre
anal and two pairs post-anal. The three pre-anal papillre are 
situated in a row just above the anus. Behind the anus there 

, • 



1036 :MR. R. J. ORTLEPP ON 'l'HE 

are five pairs of sessile papill re, of which the first two pairs are 
small and inserted in a line just behind the anus; the 3rd pair 
is found at the level of the last part of pedunculated papillre, the 
4th pair in the middle of the tail, and the last just anterior to 
the front limit of the posterior third of the tail. 

The spicules are of equal length, but the base of the right is 
. very slightly thicker than that of the left. They are 455 fL long, 

the right being 29 fJ. broad at its base and tapering gradually to 
a fine point, the left being 32 fJ. thick as its 1;>ase and having its 
posterior end widened out to form :1 spe2.r-head 160 ,u long by 
95 fA, broad. 

Host: "Sapakara." Stomach. Dutch Guiana. 
Types in the Helminthological Department of the London 

School of Tropical Medicine. 

I 

R. L. 

8 

Text-figure 17. 
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Physalopte1'a bonnei, sp. n. 

A 

A = Caudal extremity of male. B = Spicules. 

This species has many characters in common with Ph. obt~~sis
simc(', as shown by the general shape, ornamentation and arrange
ment of the papillre of the male bursa, the nature and size of the 
teeth, and the general shape of the spicules. It is, however, 
distinguished from it by its longer resophagus, slightly more 
posterior position of the vulva, the presence of a cushion-like 
swellin.g anterior to the vulva, the absence of a trunk portion 
behind the egg-chamber, and in that the spear-head of tbe left 
spicule is better set off. 

I have named this species after Dr. Bonne, of Surinam, who 
collected and presented this material to Professor Leiper. 
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(12) PHYSALOPTERA PHRYNOSOMA, p. n. (Text-figure 18.) 
Numerous specimens were collected from several lizards which 

had died in the Gardens of the London Zoological Society; 
unfortunately only a few of the females a.re mature. 

The parasites are elender and much attenuated ant81'ior]y; 
their greatest diameter is in tbeir posterior third. 

The cuticle is smooth (~), and is not reflected over the lips. 
The cervical papillre are sit uated just in front of the level of 
the junction of the two resophageal parts, and t he excretory pore 
from 50 to 100 fJ behind them on the ventral surface. 

The two lips are somewhat conical, and each is surmounted by 
a large conical tooth, which is inclined slightly out"vards; no 
other. teeth are present. Each lip has two papillre on its outer 
surface. 

The resophagus is straight, and val'ies in the females from 1/ 6th 
to l j7th, and in the male it is sli ghtly less than l j5th of the 
total body-length ; its anterior mus(;ular part passes gradually 
into the following gla.nd ular part, there being little difference in 
the diameters of the two. The n erve ring encircles its anterior 

<.; 

part just in front of the junction of its third and last quarters. 

Female. 
Fully mature females vary in length from 18 to 23 mm., with 

breadth from 610 to 760 ft in their posterior third. The genital 
aperture is non_protuberant, a.nd is situated more or less at the 
junction of the first and second body thirds; its position varies 
slightly in different individuals, being sometimes slightly in front of 
or slightly behind this level. It leads into a short and thick-wall ed 
vagina, 380 ft long by 38 p in diR.meter; this in turn leads into a 
we1l-developed egg-chamber measuring 950 fL long by 152 fL 
broad; the posterior end of this chamber narro'ws suddenly and 
passes into a short com,mon trunk, which after a very short 
traject divides into t he two uteri; t he uteri pass parallel to each 
other into the posterior sixth of the body. 

The eggs are oval and thick-shelled; they measure 50 p lcmg 
by 36 p in diametel.". 

The receptacula seminis are small and oval, measuring 133 f.L 
by 86 /L • 

• 
The tail is relatively long a.nd slender, forming 1/36th of the 

total length ; its caudal pores are situated just bAhind its middle. 
Male. 

The males are much slenderer than the femfl les, their R.verage 
length being 11 mm . by 470 ft broad. '1'he caudal bursa has well
developed aIm, and its vent.ral surface is covered with longitudinal 
rows of small tubercles. Two pairs of the stalked papillre are 

- pre-anal, and two pail's are post-anal in position; they are more 
or less equidistant from each other, but the pre-anal pair neRrest 
the anus is slightly more dorsal in origin than the others. There 
are three ventral pre-anal papillre, the median unpaired one being 
situated nearer th e anus than the other two. Immediately 

, 
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posterior to the anus there are two pair:'> of small papill oo close 
tOf:iether, the one pair being slightly behind the other pair; 
a small distance behind these t here is another pair somewhat 
obliquely placed and fl,1so larger; posterior to tbe midd le of the 
tail there are two further pairs dividing this part of tbe tail 
into thirds. 

~rhe spicnles are unequal, the r ight being slightly stouter t han 
the left; both taper to fine points_ The right spicule is 180 f-l 
long and 10 f1- broad at its base, \vhil e the left spicule is 530 flu 
long and 9 f1 broad at its base. 

Hosts: Phrynoso17w C01"nutum, P. 1·egale. Stomach . Brazil. 
Types to be deposited in British Museum of Natural H ist.ory, 

London. -
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Text-figure 18. 
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200/,-

Physaloptera phrynosoma, sp. n. 

B 

A = Yentral view of cephal ic extremity. B = Caudal extremity of male. 

Affinities.- -·Ph. abbrevicuta bfl,s b8en recorded from this host, 
but it seems doubtful whether t he determination was correct; 
this species was present in nearly everyone of the specimens of 
Phrynosomoo examined by me, which numbered about a dozen, 
and was the only species present; it is therefore possible that 
it was this species which was mistaken for Ph. abb1·eviatct. As 
redescribed by Seurat (1914b and 1917 a), Ph. abbreviata is readily 
distinguished from Ph. ph~'y1wsoma by tbe fact that it has four 
uteri, whereas the latter has only two. 

The presence of two uteri and a single tooth to each lip allies 
this species to Ph. g1'acilis, sp. n., and to Ph. longissima, sp. n. ; 
it is, however, easily sepamted from these two species by its 
much shorter and relatively stouteI' body . 
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(13) PHYSALOPTERA GRACILIS, i3p. n. (Text-fig . 19.) 

The mat eria l consisted of about half-a-dozen specimens, all of 
which were coiled up watch-spring like; as no mature eggs were 
obseryed, it is probable that the worms, although full y developed, 
had not yet reached the reproductive stage. 

The cuticle sho"vs a very fine transverse cuticulaI' striation, 
and it may be part1y or wholly r eflected over the lip . 

The eel'vical papilla;) are situated at the level of the j unction of 
t he two CBsophageal parts or just posterior to this; the excretory 
pore is situated on the ventral surface about 40 Jlv further back. 

'1'he lips are simple and triangular in side view, and each is 
surmounted bY::L large external tooth, triangular in shape, and 
having a spike -l ike internal tooth attached to its inner surface; 
f-\, row of small denticles is present on eit her side of it, each row 
being terminated laterally by two lm'ger demicles. External 
lip papillre were not observed. 

The CBsophagus is slender, and retracted from the lips, so that 
an elOl'lgate cbamber is for med between it and the lips. The 
muscular part is slightly thinner than the following glandular 
part, and forms in the male 1j12th and in the female 1/1 4th 
of tbe whole organ . The whole CBsophagus forms in th e male 
about 1j 7th and in the female 1/ 6'2 of the total length of the 
body. The n erve r ing divides the muscular CBsophagus in the 
ratio of 3 : 2. . 

Female. 
The females vary in length from 20 to 24 mm ., and in breadth 

from 240 to 250 Jlv; the body is attenuated towards both 
ext rem it ies, but this is only slightly evident. posteriorly. The 
t ail is short and pointed, and forms 1/97th pn,rt of the total 
length. 

The vulv<:1. is non-protuberant, and leads into a straight yagina 
410 Jlv long hy 45 Jlv broad; the egg-chamber which follows is 
about as wide again as the vagina, and is 730 fl long; the common 
t r unk has more or less the same dimensions as the vagina; hom 
its posterior end t he tvvo uteri take their origin . and t.hese pas. 
down t he body more or less parallel to e11.ch other. The position 
of the vul va divides the body into the ratio of 1 : 2. 

No mature eggs were observed. 

Male . 
The males average about 19 mm. in length by 230/1- broad; 

t hey ar e more slenc1el' than the females,. and do not become atten
uated towards the posterior end. 

The bursa is small, forming 1/ 36th of t he body-length; it is 
nearly 2f times as long as it is broad, and its widt h is only very 
slightly greater than the maximum body-breadth . Its ventral 
surface is free from cuticular protuberances, except for a small 
area surrounding the anus. 

The lateral stalked papil1re are arranged three pairs pre-anal 
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and one pair post-anal; the 1st pair is more ventral in origin 
th an the 0thers, and is also closely approximated to the 2nd 
pair; the r emaining pairs are equidistant from each other. 
There are three pre-anal and four pairs of post-anal ventral 
papilhB; the 1st pair of post-anal papill re are situated immediately ' 
behind the anus, the 2nd and 3rd pairs are near together just 
behind the middle of the tail: and the last pair midway between 
t he 3rd pair and the tip of the t ail. 

The spicules ar e unequal, the r ight being short and stout, 
measur ing 105 JL long by 23 fl broad, the left being slender, 
measuring 273 f.1 long by 7 fl broad at its base ; the right spicule 
t apers to an obtuse point, whereas th at of t he left side forms a 
very fine point. 

H ost: " Lizard." Uganda. 
Types in the H elrninthological Department of the L ondon 

School of Tropical Medicine. 

Text-figure 19. 
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P hysalopt m'a gracilis, sp. n. 

A = Cephalic extremity, lateral view. 
C = I nner view of lip. 

B = Vent ral view of lips. 
D = Caudal extremity of maJe. 

DisC'l~ssion.··-The arrangement of the bursal papil1 re in the 
male, the absence of cuticulaI' markings on t he great er part of 
ventral surfa,ce of t he caudal extremity of the ma1e, and the 
character of the lips an d its teeth each of these dist inguish this 
species from all the other reptilian didelphoid forms. 

There is some similarity in. the arrangement of t he bursal 
papill re of this species to that found in Ph. leptosorrna (Ger vais), 
Seurat, 1917, except that just behind the anus t here ar e two 
pairs in this latter species in t ead of one. Ph. gnwilis, however , 
is easily distinguished from th is species by th e ad ditional 
characters of a more elongate body and of much short er spicules. 
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(14) PHYSALOP'rERA. LONGISSIMA., sp. n. (Text-fig. 20.) 

The material consisted of about two dozen specimens, some of 
which were still immature. The specimens are remarkable for 
their slenderness, the largest females having a thickness of less 
than 500 ft. The body show' very little attenuation towards the 
extremities. 

The cuticle is finely striated transversely, and in some cases it 
f0rms a small swelling round the he'ad, whereas in others it is 
reflected over the lips. 

The cervical papillre and excretory pore occupy a very anterior 
position, the former being found at the level of the nerve ring, 
and the latter half-way between the nerve ring and the level of 
the base of the muscular CBsophagus. 

I 
I I 1 

Text-figure 20. 
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Physalopt81-a longissima, sp , n. 

A = Ventral view of cephalic extremity. 
B = Caudal extremit.y of male. 

, 

The lips are rounded, and each carries 
nam ely the external median; this tooth is 
and has it.s t ip slightly recurved outwards. 
outer p?vpillre. 

only a single tooth, 
triangula r in shape, 
Each lip carries two 

There is no difference in diameter in the two cesophageal 
parts, the hlo merging gradually into each other; the whole 
organ attains 1/ 7'6 in the female and 1/ 6'6 in the male of 
the body-length; the muscular part, which is encirc1ed in its 
middle by the nerve ring, forms nearly l / Sth of the whole 
organ. 

Female. . 
The largest females are 30 mm. long by 438 p broad, and 

possess a vulva which is situated just in hont of the middl e of 
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the bocly, dividing it in the ratio of 7 : 8; it leads into a stl'aight 
vagina 1·3 mm. long, which 'is (hrected posteriody; it then turns 
forwards to join the trunk, which in its middle bends back again ; 
it is 3'5 mm., long and its anterior half is only sl ightly di.ffer
entiated into an egg-chamber; the posterior end of the common 
hunk divides to give rise to the two uteri. The uteri pass 
postel'iody almost to the hind end of the body, then pass 
forwards before joining the oviducts and ovaries, which in their 
turn pass backwards again. 

The body is terminated by a short and rounded tail forming 
neluly 1/ 190th part of the body-length. 

The eggs 1'\,re long, oval, and thick-shelled, measuring 59 flv long, 
32 fL broad, the thickness of the shell being 5 fL • 

}.IIale. 
The males average about 22 mm. long by 325 fL broad in their 

middle. 
'J~he bursa is not sharply set off from the bocly, and is only 

. slightly broader than it; it forms about 1/28th of the body
length; it is little more than twice as long as it is broad, an 1 its 
yell tml sur'face is devoid of cuticulaI' markings. 

The four pairs of stalked papil1re are all pre-fmal in position , 
a.ncl flnanged in two widely-separated groups of two pairs each. 
No ventral pre-anal papillre were seen. Behind the anus there 
are four pail's of shortly stalked pR,pillre, which a,re equidistant 
from each other and from the anus. They are situated somewhat 
laterally. 

The spicules are unequal, the left being n ear ly twice as long as 
the right; the left spicule is slender, and tapers to a fine point; 
it is 546 f1 long by 22 f1 brond at its b::1se; the right spicule is 
from 228 to 300 fL long by 32 ft broad a.t its base; near its ba:::;e it 
has [~ distinct neck, after 'which it widens out and then tap81'8 to 
nn obtuse point. 

Host: "Snakes." Australia. 
Types in th e Helminthological Department of the London 

School of Tropical Medicine . 
Discussion. This species is eusily sep::trated horn all the 

did elphoid Physaloptera ~1) by the f-Lnangement of the sta1ked 
bursal papil1ffi, these being entirely pre-anal and arranged in two 
wi<lely-separatec1 group8 in th is species; (2) by the a.iTangement 
and number of the post-anal ventral pal:...illre; and (3) by the 
entire absence of cuticula,r mal·kings on the ventl'al surface of 
the tail of the male. . 

The elongate and slender boely shows some similarity to 
Ph. g'racilis, sp. n., fron1. which species it is, however, quite 
distinct, as shown by the above-named three chamct81's ; it 
nlso diffp.rs from this species by t.he difference in sh~pe of its lips 
and teeth, hy tbe more posteri.or position of its yulv3, and by 
its lm'gol' spicules . 

• 
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(15) PHYSALOPTERA PR.2EPUTIALIS von Linstow, 1889. (Text-
figs. 21 & 22.) 

Syn. Chlamydonerna fel£ne~ts Hegt, 1910. 
Several lots of material were examined, mostly from cats. 
1'he body is slightly attenuated anteriorly, and is surrounded 

posteriorly by a very loose cuticle, which i:::; partly or wholly 
reflect ed over the tail region. The cuticle sho'ws a very fine 
transverse cuticular striation, and is (mly slightly reflected over 
the lips. 

The excr etory pore and cervical papillre are situated relatively 
far back, the former being more posterior in position than the 
latter. The distance from the anterior end to the cervical 
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Text-figure 21. 
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Ph~salopte1'a p1'aJp~ttialis v. Linst. 

A = Lateral view of cephalic extremity. 
B = Oaudal extremity of male . 

papillre in a male 15 mm. long is 875 f.J. and the excretory pore 
990 J1-; in a female 17 mm. long these distances were 952 J1- and 
1123lL r espectively. 

The lip:::; are large and conical, and each carries a subdorsal 
an d sub ventral external papilla. The external median tooth is 
large and bluntly triangular; the inner median tooth is of the 
same height as the outer, and is flattened and tripartite. 

The resophagu8 is long, and varies in the female from 1/ 4'8 to 
1;5 '4 of the body-length ; in the male it forms about 1/ 4'5 of t he 
body-length. 'fhe muscular portion of the resophagus is slightly 
thinner than the glandular, and is encircled by the nerve ring at 
the junction of its second and last th irds. It forms about 1/8th 
of the whole resophagus. 

• 
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F emale . 
The females pore generally large, and vary in length from 15 to 

48 mm. with a maximum thickness (i)f 1 t o 1'7 mm. in their 
posterior half. 

The vulva opens a short distance in front of the middle of the 
body. It is non-protuberant, and itEl position divides the body 
into the ratio of 1 : 1'4 to 1 : 1'1. It leads into a thick-walled, 
straight or bent vagina 1·6 mm. long by 114 fh th ick in a female 
20 mnl. long; its posterior part gradually passes into the egg
cham bel', which broadens out posteriorly so as to assume a more 
or less pyriform shape: in the same female it was 820 ft long by 
228 ft th ick at its posterior end . Two uteri take their origin 
from the posterior margin of the egg-chamber, a trunk p<')l°tion 
being entirely unrepresent0d. The mode of origin of the uteri is 
very characteristic, and differs from all those already described; 
they arise from the posterior lateral margins of the egg-chamber, 
and not from its base. It thus happens 'Ghat the uteri, 
although arising at the same level, are yet far removed from 
each other. 

In most individuals a dark and detachable chitinous ring 
surrounds the body in the region of the vulva. 

The ta.il is conical and rounded at its tip, and forms from 
1/53rd to 1/66th part of the body-length . Its caudal pores open 
in its posterior half, and their posit ion divides t he tflil into the 
ratio of 3 : l. 

The eggs ar e oval and t hick-shelled, and contain a fully
developed embryo; they average 49 ft long by 35 ft in diameter. 

lJ!Iale. , 

The length of the males varies from 13 to 40 mm. by ·7 to 
l'B mm. thick in their posterior t hird. 

The tail is elongate, anrl is often closely re:f:l.exed on to the 
ventral surface. Its median ventl'n.l Elm'face is ornamented with 
conspicuous and rounded tuhe,l'cles arranged longitudinally; 
toward the h .tern.l margins of t he tail and on to tbe alre , 
these 'uubercles become gradually J'epla ced by lOJlgitl1dinal r id ge8, 
each baving a few relatively far removed b1'eak8 along its 
conrse. 

The caudal region, within the cuticulaI' r eduplication, appears 
pointed; this is due to the fact that the calldl'l.1 alre, although 
present, do not open out lateraJly, but r emain irregularly folded 
towards the ventral surface of the tail. The fours pairs of 
stalked papil] ffi are th ick and equidistant from each other, two 
pairs being pre-nnal and two pairs post-anal. The three pre
anal ventral papill re are in a transverse row, and t he median one 
is much larger than the other two. Just behind the anus, one 
pair immediately following the other, there are three pairs of 
ventral papillre. Two additional pairs of ventral papillre are 
found furth er down the tail, and their positions divide the tail 
roughly into thirds. 

, 
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The spicules are unequal, pointed, and generally curved. The 
left spicule appears to vary in length from 1 to 1'2 mm., with a 
thickness of 32 I-'- at its base. '1'he right spicule is slightly 
stouter than the left; its length also appears to va.ry from 840 to 
900 f1 ,vith a thickness of 38 I"" at its base. 

Hosts: Fel'is cat1cs domesticus. Stumach. Federated Mala.y 
States, British and Dutch Guiana, Ohina and 
Oeylon. 

Felis nebulosa. India. 
Felis )J((,7·clus. Stomach. Nigeria. 

Although my observations as regards the arrltngement of the 
caudal papillm in the mule, -t.he position of the vulva in the 
female , and the size of the eggs diner considerably from those of 
von Listow, yet I am quite satisfied that my material belol1gs to 
t he same species. 

Text-figure 22. 
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Physaloptem, pr(J3ptdia lis v. Linst. 

Terminal portions of female genitalia. 

The prepuce-like fold of the cuticle over the tail, the rounded 
wart-like tubercles on the ventral surface C)f the tail of the male, 
the nature of the teeth, the presence of a ring round the body in 
the vulval region of the female, and the fact that his material is 
described from Felis cat'us, easily counterbalam~es the differences 
in the arrangment of the bursal papillm. Yon Linstow states 
that this arrangement may be found to be different, as he had 
only one male for exam inlttion , and this specimen he found 
difficult to study. The ventral papillm, accord ing to von Linstow', 
are three pre-anal, one pair immediately behind the anus, three 
papillm towards the tail end, and an additional pair slightly in 
front of these thl'ee. He gives the ltverage length of the female 
as 30 mm., with the vulva 8 mm. from the cephal ic extremity 
and the eggs as 55 by 33 p.. 

PROC. ZOOL. 800. 1922, No. LXX. 70 
, 
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(16) PHYSALOPTERA MALAYENSIS, Sp. n. (Text-fig. 23.) 
I n external appearance this species appears to be identical 

with Ph. prceputialis v. L., with which species it was at first 
confused . This applies especially to the female, where th ere is a 
corresponding similarity in t he genitalia. 

The cuticle is very slightly reflected over the base of the lips, 
and in most cases the lips are quite naked . The cervical papillre 
are situated about 130 p. behind the level of the h ind end of t he 
muscular CBsophagus, and the flxcretory pore is found about 100 p. 
further back. 

The lips are rounded, and each bears a lal'ge triangular and 
slightly recurved outer tooth, internal to which is the foliaceous 
and tripartite inner tooth of equal height. 

The CBsophagus forms 1/5t,h in the male and 1/6th in the 
female of the total length; its anterior muscular part, which is 
encircled in its posterior third by the nerve ring, i.s slightly 
thinner than t he following part, and forms nearly 1/ 10th in the 
female and l / 7th in the male of the total organ. 

Female. 
Mature females vary in length from 29 to 38 mm., with 

breadth of from 1-6 to 2'1 mm. The body is attenuated in its 
anterior third, but posteriorly, because of the looseness of the 
cuticle and its reflection over the t ail, there appears to be on ly a 
very slight thinning. 

The vulva opens on a slight bulging, and is sit uated far back, 
just in front of the middle of t he body ; its posit ion divides the 
body in t he ratio of 1 : 1'2 to 1 : 1'5. Externally t he position 
Df the vulva is indicated by a dark chit inous and detachable band 
encircling the' body. The vulva leads into a vagina, which pro
gressively thickens posteriorly to join a progressively thickening 
egg-cha.mber; at its vulvular end the vagina is 100 p. thick, at 
its posterior end it is 200 fL thick, and the hind end of the egg
-chamber is 330 fL in diameter; the whole organ is straight, and 
measures about 3'3 mm. long. From the basal end of this organ 
the two utel'i take their origin like two horns in the same 
manner as in Ph. prceputictl'is . 

The eggs al'e small, thick-shelled, and only slightly ovoid; 
they are 35 jJ- long by 28 to 32 fL broad. 

Male. 
The males R,re attenuated in their anterior ba.lf, and have in 

most cases t.he cuticle completely rerlected over the tail end; 
theyavel'~gd In length from 18 to 21 mm., with u maximum 
breadth of 0'9 to 1'2 mm. 

In consequence of the cuticle being reflected over t be t ail , the 
bursal expansions are irregularly folded over the ventral surface; 
they are supported by the usual four pairs of circL1mclo~lCal 
stalked papillm. The whole of the ventral surfR,ce is traversed 
by well-marked and unbl'oken longitudinal ridges running more 
Dr less parallel to each other. The three pre-anal ventral papillre 
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ar e arranged in a row, and th e central one is the largest. There 
are five pairs of ventral post-anal papillm; pairs 1 and 2 are 
small, and arranged in a line immediately behind the anus. The 
3rd and 4th pairs are fI,pproximat.ed to each other just behind 
the middle of the tail , and t he last pair is at about the junction 
of the second and last th irds of the tail. 

The spicules are unequal, that of the left sid e being about 
2i t imes as long as t hat of the r ight side; their lengths appear 
to vary in different individuals, but th is mR,Y probably be due to 
the fact that the spicules do not lie stmight in t Il e body, but 
often have a wavy course; i t is thus difficul t to measure them 
accurately; in t his way th8 left spicule was found to vary from 
1'4 to 2'5 mm. in length, with a thickness of 32!1 at its base; 
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Text-figure 23. 
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PhysaZop tera mcdayensis, sp. n. 

A = Lateral view of cephalic extremity. B = Outr.r view of median teeth. 
-

C = Caudal extremity of male. 

the right spicule is slightly stonter, and varies in length from 
580 to 957 fl , with a breadth of 36 f1- at its base. Althongh 
there is this marked variation in the sizes, yet". it is worthy of 
note that the ratio of the two spicules was nearly the same in all 
cases. Unfortunately there was not sufficient mat81-ial to allow 
for the dissecting ont of the spicules in a series, in order to 
determine whether this variation ,'vas only apparent or real. 

Hosts: Felis chaus. Intestine. Federn,ted Malay States. 
Felis tigris. Stomach. Federated Malay States. 
"Tigel' cat." " Federated Malay States. 
"B 1 t" 'T' . us 1 ca . " .l.'ilgena. 
"Hymna." Prob. H. st?'ictta. Stomach. N igel·ia. 
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Types in the Helminthological Department of the London 
School of Tropical Medicine. 

Affinities. This species, because of its labial armature and 
female genitaJia , forms a distinct group with Ph. p1'(Eputialis and 
Ph. clC~~ticau,clct ; to the form.er it is very closely related, as shown 
by the similarity of the females and the characteristic reflection 
of t he cuticle over the caudal end in both species; it differs horn 
it, however, by t he arrangement of its post-ana.l ventral papillre, 
its larger spicnles, and by the presence of unbroken ridges on the 
ventral ~ Ul'face of the bursa. 

'fhe ;l,u angement of the papil1m on tbe caudal extremity of t he 
male is very similar to that found in Ph. teTcleniata. Apart hom 
this characte l-istic, and that these two species are both parasitic 
in carnivores, th ere appears to be no close affinity betwee n them. 
Ph. malctyen sis differs from Ph. te 1'clentatc~ by the shape and size 
of its teeth, length of its spicules, presence of un broken ridges on 
the male bursa, and in that tb e cuticle is reflected over the caudal 
extremity. 

, 
• 

(17 ) PHYSALOPTERA TERDENTATA Molin, 1860. (Text-figs. 24 
& 25.) 

Tlu-ee bottles of n:::.aterial, Y 1074 from F elis concolm', 4511 
from jf'e l-is tigrina, and 4513 from Felis sp., labelled Ph. ter 
clentata and deposited in the Vienna Museum, were- exaInined. 
Bot tle Y 1074 contained two males, one of which had its bead 
l11i ·Sill g . Bottle 451 1 contained one female. and bottle 4513 
contained one male. The male in the last-named bottle proved 
to be not Ph. tm'clentcttct but Ph. p1yeputialis v. Linst. The 

• 

Text-figure 24. 
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Physaloptm-u t el'dentata Mol. 
Outer view of lip. 

female from bottle 4511 had all tll e characters of t he female of 
Ph. p1'ceputictlis, except that the cut icle was not reflected over the 
ca udal end, and consequently I am inclined to th ink that it a.lso 
is P h. p r ceput ialis. The, material from F elis concolor proved to 
be Ph. te?'Clentata, and the following description of the male is 
based on th ese t wo specimens. 

The complet e ma le is 14 mm . long, and 400 f'" thick in i ts 
posterior third. The body is attenuated anteriorly, and t he 
cut.icle is slightly reflect ed over the lips .; externally it shows a 
coarse annulation, between which a fine transverse striation is 
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visible under high mngnificl1,tion . The cervical papil1[B are 
lodged about 100 fl behind t he po'terior limit of the muscular 
cesophaglls, and the excretory pore is situated slightly postel'iol' 
to them. ' 

The lips are large and flatly rounded, and each carries t wo 
large and spherical outer papillre one in the subdorsal and one 
in the subventral line, The two termin a l teeth are well-defined, 
the outer being short and stumpy, t he inner large and t ripartite. 

The cesophagus is stL'night, and consists of the usual two parts; 
it is 2 ,3 mm. long or about 1/ 6th of the total body-length. Its 
anterior glandular part is slightly t hinner t han the part followin g, 
is 240 f1 long, l1,nd has the nel've ring s ituated in its posterior 
quarter. 

The bursa is elongate with l'olmrled t ip, and forms nearly 

, 

Text-figure 25. 
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Fh,ysalopte'ra t el 'dentata Mol. 
Caudal extl'em i ty of male, 

, 

1/15th of the body-length . Its 18.teral aIm are supported by four 
pairs of equidistant an d somewhat slender stalked papillm, and are 
arranged two pail'S pre-anal and two pair' post-anal in position. 
Its ventral surface has longit udinal rows of irregular cuticulaI' 
bosses. 1'he pre-anal ventral ptLpi ll GB are sit uated close too'ether 
in a row j-q,st above the anus, and the middle one is slightly 
lal'ger t han the other two. The post-anal ventral papiUm consist 
of five pairs, of which pairs 1 and 2 are small an(l arranged 
in a row j list posterior to the an us, pairs 3 and 4 are situated 
close behind each othel' in about the middle or the tail, and 
pR-ir 5 is found at the junction of third :t.nd last quarters 
of t he tail. . 

The spicules are only slightly sllbequal, the left being 320 fl 
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and the r ight 305 1-( long; they are of eqnal thickness, 32 p , and 
they possess a more or less uniform thickness in their anterior 
four-fifth, the last fifth tapering to a sharp point. 

J:?enwle. 
The female from Felis tigrina is 47 mm. long ; teeth both large . 

and of equal size, the outer triangular ; oosophagus 1/7'3 of body
length, vulva situatecl 18'5 mm. from anterior end, the female 
genita,lia as for Ph. P?"ceputi(.dis, and the cut icle is not reflected 
over the tail. 

Host : Felis concolo1'. Stomach. Brazil. 
Type males in bottle 1074 (number on stopper) in the Vienna 

Museum. 
VV i th regard to the name of the host, the legend on the bottle 

was somewhat indistinct and appeared somewhat like Felis 
casiolaris, but as no feline of this name is known, 1 take it to 
mean Felis concoloTis. 

I have placed this species among t he dic1elphoicl forms, because 
the female described may belong to this species; in which CR.se 
i t ,vould come into the group characterised by Ph. p1 'cep~ct1'al1's 
v. Linst. 

(18) PHYSALOPTERA ACUTICATJDA Molin , 1860. (Text-fig. 26.) 
The material on which the study of this species is based is the 

type rnaterial deposited in the Vienna Museum. This material 
has also been studied by VOll Drasche. All the specimens were 
in an excell ent state of preservation. 

The cuticle is very finely striated transversely, and anteriorly 
is partly reflected over the lips. In each lateral line, jUclt behind 
the level of the postel'ior end of the muscular oosophagus, a small 
and spike-like cervical papilla is situated, and on the ventral 
surface R.bout 100 {.l.- further back is the opening of t h e excretory 
org;:cn. 

The lips are somewhat rounderl in lat eral view, and each 
cRl'1'ies only two teeth , a large and triangular outer tooth, ;:cnd 
immediately internal to it a smaller membranous tooth having 
its free end tripartite. In the suhdorsal and sub ventral lines of 
eaell lip there is a conical papilla . . 

The CBsophagus, which immediately follows the lips, ba.s its 
anteriol' muscular part slightly thinner than the following 
glandular portion: in the male it forms about 1/ 5'1 of the total 
body-length and in the female about 1/ 7th. The glandular p~lrt 
fOl'ms about 1/7 th of the oosophagus, and is surrounded by t he 
nerve ring ;:ct the level of its posterior quarter. 

Female. 
1'11e females have a length of about 30 mm., with a maximum 

breadth of just over 1 mm. The body tapers in its anterior half, 
but poster-iody it narrows only in the vicinity of the tail, which 
is a conical structure about 1/ 56th of the total body-length, and 
l1as its caudal pores situ;:cted in its posterior third. 

• 
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The vulva is situated very far forwards, opening to the exterior 
on [\, slight elevation in front of th e hind end of the resophagus. 
The muscular vagina is very shor t, measur ing only about 480 fJv 
long by 50 fJv broad; its hind end is very slightly enlarged , and 
from its outer sides the two uteri take their origin in the same 
manner as in Ph. pTcep~~tialis v . Linst . ; the thill initial port ions 
of the uteri are swollen in t heir middles, after which they again 
become thin and also much convolut ed, after which they join up 
with tbe much thicker and egg-contain ing part of the uteri. 

ThE' eggs are large, oval, and th ick-shelled, measur in g 51 fJv 
long by 42 fJv broad; they are fully embryonated in uteTO. 

JJ!lale. 
The males ar e much smaller and slenderer than t he females, 

measuring only ] 8 t o 23 mm. long by 620 to 740 fJv th ick i ll 

A 

• 

Text-figur e 26 . 
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Phy salopte1"a ac~~ticctuda Mol. 

A = Terminal portiolls of female genitalia. 
B - Caudal extremity of male. 

• 

their posterior t h ird . From a bout the posterior t h ird the body 
tapers gradually towards the anterior end. 

The caudal bursa has well-developed lateral wings supported b.v 
four equidistan t, ped unculated and paired papill re, two pre- and 
t wo post -anal. Ot' the three pre-anal ventral papillre the median 
one is lodged n earer the anus tban t he other two, and is also 
larger. There are five pairs of ventral post-anal papillre, of 
which t h e 1st and 2nd pairs are sit uated in a row imme
diat ely behind t he anus. The distance between the 4th and 
last pairs is about twice the distance between the 2nd and 
3rd pairs. 
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The spiculesare unequal, tubular, and end in sharp points; 
that of the left side measures 1'8~ to 2'17 mm. long by 45 fJv broad 
at its base, that of the right 420 to 490 fJv long by 50 fJv broad. 

Host: Faleo eaehinnans. CEsophagus and stomach. Brazil. 
Type material in bottle 4431 in the Vienna Museum. 
This species occupies an isolated position among the Physa

loptera recorded from birds; none of these in which the nature 
of female genitalia is known have the uteri arising from the 
margin of the egg-chamber in a way similar to that seen 'in 
Ph. ({eutica~~dCt. This peculiarity of the female genitalia allies 
Ph. aeutiea~~da to Ph. prceputialis v. Linst. and to Ph. malayensis, 
sp. n., from which species it is, however, very easily distinguished 
by the very anterior position of its vulva, different arrangement 
of the male caudal papillre, and difference of the ornamentations 
on the ventral surface of the male tail. 

GROUP Tetradelphys. 
(19) PHYSALOPTERA MORDENS Leiper, 1908. (Text-figs. 27 & 28.) 

For the study of this species, Prof. Leiper kindly placed at my 
disposal the type males (three specimens) and also two lots of 
worms collected by Drs. Turner from man in Africa. In addition, 
six tubes of worms collected by Dr. Davy from African monkeys 
were also placed at my disposal for comparison and identification; 
all these proved to be the s:une species as that conected from man. 

The cuticle shows a very delicate transverse striation; in some 
specimens an additional coarse and irregular ringing, probably 
due to a certain amount of shrinkage, is present. It is partly 
refiexed over the lips in some, whereas in others it stops short at 
the base of the lips. It is somewhat inflated, so that the cervical 
papillre appear to be lodged in shallow cuticulaI' pits. The 
cervical papillre are situated slightly less than three-quarters of 
the length of the muscular resophagus behind the posterior limit 
of this CBsophageal patt. The excretory pore opens ventrally 
from 50 to 100 fJv further back. 

The two lateral lips are large and rounded in lateral view, ana 
are sharply set off from the body in those worms where the 
cuticle is not reflected over their bases. Each lip canies a large 
dome-shaped external papilla on each submedian line. Four 
teeth are present on each lip, one outel' and three inner; the 
outer tooth is large and triangnlar, and has its tip slightly 
rounded and recurved outwards. The median inner tooth is 
very small, and is attached to the base of the out,er tooth; it is in 
the form. of a small spike. Leiper states that its inner surface 
is modified to form a cutting-edge; to me this surface appeared 
quite flat, or at most slightly convex inwardly. The two inner 
lateral teeth are situated in the submedian lines, and are directed 
inwards; each is split longitudinally to its base, and is lodged in 
a slight elevation of the lip. 

• 

• 

• 
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The resophagus is straight and immediately follows the lips; it 
thickens very slightly towards the posterior end. Us anterior 
1/ 10th, which is slightly thinner th an t he rest, forms its glandular 
part, and the nerve ring encircles it in its posterior third. The 
entire organ forms 1/6'4 in the male, and 1/6'2 in the female, 
of the total body-length. 

Female. 
'fhe females are large a.nd stout; t hey vary in length from 41 

to 100 mm., with a thickness of 1'8 to 2'S mm. in theil' posterior 
third. The anterior two-thirds t aper gr adually towards the 
cephalic extremity; the postel'ior I jSth t apers to end in a short 
and conical tail 1/ 70th to 1/ 90th of the body-length; the caudal 
pores are situated in its posterior half. 

The vulva is situated on a slight elevation behind the hind 
end of the resophagus; its position divid es th e body into the 
ratio of 1: 5. The general characters of th e femal e genitalia are 
exactly similar to those described for Ph. fl)a?"Cmi, except that 
the common trunk portion behind the egg-chamber is relatively 

o 

Text-figure 27. 
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Physa lopte1'a m01'dens Leiper. 

, 

A = Yentl'a.l view of lips. B = Inner view of lip, 

larger. The four uteri are t wisted about each ot her in a com
plicated way, or fill practically the whole elf the body as far as its 
posterior eighth. 

The eggs are OVi?J and t bick - helled, and vary from 45 to 49 fL 
long by 32 t o 34 fL broad. They are fully embryonated when laid. 

J.¥ale, 
The males vary in length from 29 to 34 mm " with a thickness 

of -9 to 1 mm. in t heir posterior quarter ; t he body is slightly 
attenuat ed an teriorly , 

The bursa is long and pointed, ::md is refiexed ventralwards. 
Its under surface is ornamented with sJllall triR,ngular spike-like 
processes arranged longitudinally, and extending as far as the 
4t h pail' of post-anR,l ventml papil1re . The four pairs of stalked 
papill re are a l'I'angecl in two groups, the anterior t wo pairs being 
pre-anal and the posteriOl' two pa.irs post-anal in position; the 
1st allcllast pairs a re shorter than t he other t wo, and their origins 
are sligh t ly more yentra1. 

The three pre-anal ventral papillal are of equal size, and are 

• 

• 
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slightly separR-ted from eR-ch other, the middle one being nearer 
the anus. The first two pairs of post-anal ventral papill re are 
small, and are situated c10se together, one pair behind the other, 
in the immediate vicinit.y of the R-nus; pairs 3 and 4 are 
approximated to each other, and are situated at the junction of 
the 1st and 2nd tR-il thirds; the 4th pair is situated nearer the 
ventral mid-line than the 3rd pair. The last pair is found at 
the junction of the p0sterior tail thirds. 

Text-figure 28. 

-

J 
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P hysaloptel'a mordens Leiper. 
Caudal extremity of male. 

The spicules are very uneq naI, the left being long and slender 
and R-bout eleven times as long as the r ight; it is filiform, tapers 
to an acute point, and appears to vary in length from 4'6 to 
5-5 mm., with a breadth of 35/..L. The right spicuJe :is short and 
stout, with its apex tapering to form R- long R-nd thin point; it is 
470 to 500 J..L long by 50 to 55 J..L broad at its base. 

Hosts: Homo sapiens_ Stomach and intestine. Africa. 
"Monkeys." Stomach . Nyasaland. 

:My observations differ from Leiper 's description, firstly, in the 
number of uteri, of which he r ecords only two; I was able to 
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determine their number by dissection, as it is a lmost impossible 
to see them by simply clearing and rolling the worms. Secondly, 
in the size of the fem ales; his longest specimens were 55 mm. 
long, wh81·eas mine r each ed 100 mm. And, thirdly, in the size 
of the spicules; the left spicule, according to my observations, 
appears to be longer than in his. 

The only other Physaloptera from man is Ph.. ca'l-~casicct 
v. Linst., 1902 . The arrangement of its male bursal papil1 re is 
very simjJar to that of Ph. ?n01"dens, exce.?t, as Leiper has pointed 
out, that the 3rcl pair of post -allal ventral papiJIre is nearer to 
the mid-line than in Ph. m01'dens. 11h8se two species, however, 
appear to be distinct, as shown by the presence of only on'e tooth, 
smaller spicules, n.nd larger eggs, in con junction wit.h th e much 
smaller body in Ph. CCt~~casica. 

The natllre of the labial armature, mode of origin and number 
of the utel·i , general shape and size of the male bursa, distribu
tion of the bursal papiUre, and the great inequality in the length 
of the spicules, all ies this species to th e repti lian species 
Ph. (tMnviata, Ph. v(t1'ani, and Ph. antarctica. To the mam
malian species Ph. n'l-tmidic(t it is also related: as shown by t h e 
number an d sha.pe of its teeth and the cbaracter of its female 
genitalia . Ph. monZens is, however, easily distinguished from ~Lll 
these by its much larger size, relatively longer tnmk portion in 
the female genitalia, aFld by its much larger spicl1les. 

The OCCUlTence of this species in monkeys horn NY:lsaland is 
very interesting, anc1 1eads one to think that the .. ·e Primates are its 
normal hosts, man being only an accidenta,} one; this view is 
furth er suppOl'ted by the fact that its only occurrence in man 
is in the natives of East and Oentra.l Africa. 

A parallel case in West Africa is the occnrrence in monkeys 
and man of (Blsophagostomurn apiostorn~~m (Willach, 1891), Raill. 
& Henry, 1905. 

(20) PHYSALOPTERA 'fUMEFACIENS Hem-y & Blanc, 1912. 
(Text-figs. 29 & 30.) 

The material examined consisted of three males and three 
females, kindly placed at my disposal by Prof. Leiper. Tl1is 
material was part of the collection of worms from which Hem'y 
and Blanc described the species, R,nd WR,S presented to Prof. Leiper 
prior to the publication of their description. I n addition, two 
males: obtained from a MCtcac'l-~s jascic'l-tZ(IJris which had died in 
the Gardens of the Zoological Society of London, were also 
studied. 

The cuticle is very finely striated transversely, and also shows 
R, coarse cuticulaI' ringing. Anteriorly it is l'eflected over the 
lips, and t his may also be the case over the tail region in both 
sexes .; this posterior reduplication of t he cuticle may pass over 
as much as the anterior tllird of the bursa in the male; in the 
females it only forms a narrow collar in front of the anus. The 
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cervical papilla'! vary in position; jn one they al'e placed at the 
junction of the two resophageal parts, in the others up to 150 fL 
further back; they Inay be symmetrical or asymmetrical in 
position. The excretory pore is found about 70 fL behind the 
cervical papillre. 

11he two lateral lips are large and conical in side view, and 
each carries twd large submedian papillre on their outer convex 
surface. Only two teeth are present a large and conical outer 
tooth with obtuse t ip and slightly bent outwards, and a flattened 
and broad inner tooth , of the same size as the outer, and having 
its free end divided into three cusps of the same size. ' 

The resophagus is straight, and forIn s in the female 1/5 '2 to 
1/5 '4, in the male 1/4 '6 to 1/5'2 of the total body-length; its 
anterior 1/ 11 th or 1/ 12tb forIns its muscular part, which is 
slight ly thinner than its posterior glandular portion. The nerve 
r ing encircles it in its posterior third. 

, 

, 
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T ext-figure 29. 
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A 

B C 

Ph.ysaloptm·a tumefaciens Henry & Blanc. 

A = Lateral view of lips. B = Terminal portiolls of female g·enitalia. 
C = Receptaculum seminis. 

Female. 

• 

The three females are 50, 38, and 36 mm. Icing, with a thick
ness of respectively 1'9, 1'5, and 1'2 mm. The anterior half 
tapers considerably, but posterior1y this tapel-ing is limited to 
the last 4 or 5 mm. The tail is conical l and forms from 1/57th 
to 1/ 65th part of the body. Its caudal pOl'es are situn.ted itl 
slight pits in the posterior half of the tail; theil' position divides 
the tail into the ratio of 5 : 2. 

The vulva opens on a slight elevation, which divides the body 
into the ratio of 1 : 2'9; in one of the females it is situated in 
front of the en(1 of the resophagus; this position is probably due 
to shrinkage of the anterior part of the worm, as shown by the 
facts that the cuticle in this l'egion is much corrugated and that 
the intestine im,mediately behind the resophagus is tln'own into 
a loop. 

The genitalia pass straight back, amI are specially characterized 
by the absence of a common trunk portion behind the eg'g
chamber, and by the presence of four uteri arising all together 
from the hind end of the egg-chamber. The vagina, in the 

, 

, 
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largest female, is 1'7 mm. long by 100}.t thick, and the egg
chamber 800}.t long by 270 }.t broad at the origin of the uteri. 
The receptacula seminis are pear-sha.ped , and are sha.rply 
constricted off from the oviducts, their union with the ut eri 
being gradual; they are 380}.t long by 200 }.t broad at their 
oviducal end. 

The eggs are oval and thick- sh elled, an d average 43 }.t lon g by 
27 }.t thick. They contain a fully-developed embryo when laid. 

ll!Iale. 
The males vary 

attenuated in their 
from 1 to 1·2 mm. 

in length from 26 
anterior two·-thirds · , 

to 31 mm., and are 
th ey vary in thi clmess 

The bursa is nanow and elongat e an d r ounded at its tip; its 
antel'ior part mayor may not be covered over by a post erior 

, 

\ 

Text-figure 30. 
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Physalopte1'a twnef aciens H enry & Blanc. 
Caudal extremity of male. 

reflection of the cuticle. Its centml ventral area js ornamented 
with irregular tubercles arranged longitudinally; laterally in t he 
cloacal region these tubercles are r eplaced by longitudinal ridges. 

The four stalked pn,pjllre are short and arranged equidistant 
from each other round the cloaca. . The three pre-anal ventra~ 
papillre are situated in a row just anterior to the anus; the central 
papilla is large. There are five pa.irs of post-anal ventral papill re , 
of which the first two pairs are small and situated close together, 
one behind the other, immediately posterior to the anus. 
Papilla 3 are situated at the anterjor quarter of the tail, and 
papillre 4 half-way between t hem and the middle of the t ail. 
Papillre 5 a.re shghtly approximated to the mid-line, and are 
situated slightly behind the middle of the tail. 

The spicules are bent, thick, short, and slightly unequal. 

, 
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They ar e of equal thickness, and both taper to fine points. The 
right vRries from 475 to 520 f1, long by 55 J1- thick, and the left 
from 740 to 870 f1, long, with the same thickness as the right . 

Hosts: Macac~cs cynomolgus. St 1 1 I1 cJj' a . 
~ ,,- fi ' l' omac 1. ,[ 11'1 CWCCCUS ccs cwn Cl?·~S. 

My observations on t his species Rre practically identical with 
those of Hem'Y and Bla.nc ; the only differences are in th e size 
of the egg, which appears slightly smallei' in my material, and in 
the size of the spicules, min e being slight ly larger. 

Ph, t1.,cmejccciens, Ph. morclens, Ph. n1.crniclica, and Ph. l1wgni
pccpilla are the only 4-uterine forms described from mammals. 
Ph , l1wrclens and Ph. nwniclica have teeth as in Ph. pa?'Ccclo:Jxc, 
whereas Ph. rnagnipccp£lla and Ph. tnmefaciens have each only 
two teeth to each lip. Ph. t1.cmefacien s is distinguished from the 
other three species by the mode of origin of its uteri, by the 
absen ce of a common t runk portion in the female genitalia, and 
by the reduplication of the cuticle over the caudal extremity in 
most indi vid UR,ls of both sexes. 

(21) PHYSALOPTEHA MAGNIPAPILLA Molin, 1860. \. Text-fig. 31.) 

Some of the excellently preserved type material in the collec
t ion of the V ienna Museum was examined. 

The body appears smooth, but under high magnification the 
cuticle is seen t o be provided with very delicate transverse 
striations. It is slightly reflected over t he base of the lips, and 
in some females it was reflected over the ,Nhole of the tail in a 
manner simihr to that seen in Ph. pr(JJp1.,cticclis. 

The cel'vica,l papilhB are small and spike-like, amI pierce the 
cuticle about 150 f1, behincl the level of the hind end of the mus
culal' resophagus ; from 75 -to 100 fL furth er back on t he ventral 
slll'fa,ce t he opening of the excretory duct is found . 

The lips are somewhat quFtdmngular , with brge subdorsal and 
subventml external papillre, and each is pl'ovided with two teeth 
of the same height; the outer t ooth has a widened tip, whereas 
the median inner tooth-is tripa.rtite . 

The CBsophagus immediately follows the lips. It is straigh t , 
and forms in the femn.le 1/5 '5 and in the male 1/6'6 of t he 
total body-length . Its anterior muscu lar pal't is nmtdy 1/ 10th of 
the whole organ, is slightly thinner, and is encircled in its 
posterior third by the nerve ring. 

Female. 
The females vary from 30 to 38 mm. long by '9 to 1'1 mm. 

broad; they a,re attenuated in their ant erior fourth and postel'ior 
fifth, and the body is terminated by Ho blu ntly conical ta.il 
1j52nd of the body-length I'l.l1cl having its caudal pores in its 
posterior half. 

The vul va opens level with the surface, ::t..nd its position divides 
the body in the ru.tio of 1 : 2'3; it leads into a straight muscular , 
vagina nearly 2 mm. long by 80/.1, thick. The egg-chamber is 
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slightly shorter, and about three times as broad as the vagina. 
The common trunk is about 1'1 mm. long and 75 fJ. thick; its 
posterior end divides twice, in the same way as seen in Ph. 
ahb1-eviata, to give rise to the four uteri. 

The eggs are small, oval, and thick-shelled, measuring on an 
average 40 fJ. long by 26 fJ. broa(l; when laid they are already 
fully embryonated. 

lIIcde. 
The males are much smaller than the females, and measure 

from 20 to 25 mm. long, with a maximum breadth of '7 to '85 mm. 
The body is attenuated in its anterior half, the posterior half 
being of uniform thickness. 

The bursa is pointed and recurved ventral wards. The four pairs 
of pedunculated papillre are equidistant, three pairs being pre
anal. The three pre-anal ventral papil1re are small, and are 

Text-figure 31. 

A 

Physaloptera magnipapilla Mol. 

A = Lateral view of lip. B = Caudal extremit.y of male. 

situated immediately in front of the anus. The first two pairs of 
post-anal ventral papillre are also small and situated in a row in 
close proximity to the anus. The Srd pair is larger and slightly 
obliquely placed; they divide the tail roughly into the ratio of 
1 : 3. The 4th and 5th pairs are small and approximated 
to each other, and are situated just behind the middJe of the 
tail. The ventral surface of the bursa is ornamented with 
longitudinal rows of tubercles. 

The spicules are straight, tubular, pointed, and slightly un
equal; the left is 450 fJ. long by 26 fJ. broad at its base, and the 
right is 415 fJ. long by 20 fJ. broad at its base. 

Host: .ZVlyrrrnecophaga bivittata. Stomach. Brazil. 
Types in bottle 4457 in the Vien,la Museum. 
My observations differ fro 111. those of von Drasche only in respect 

to the teeth; he states that the outer tooth is small, and in 
his figure shows it sma1ler than the inner tooth. In the worms 
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examined by me the two teeth were of the same size and fn.irly 
large. 

1'he number of uteri and their mode of origin brings the 
species into the group characteris,ed by P. abbreviata . It differs, 
however, from all the reptilian tetradelphoid forms by the 
shape of its outer tooth and by t he presence of a large and 
tripartite inner ~ooth; this latter tooth is eitber absent
Ph. col~tbr'i or represented only by a small spike-like tooth 
at the base of the outer tooth P. pW'adoxa in the reptilian 
forms. 

The nature of the teeth and the presence of fonr uteri ally this 
species to Ph. t'l.t?nefaciens Henry . & Blanc, 1912, from "vhich 
species it differs, however, by the different arrangement of its 
bursal papillffi, no reduplication of the cuticle over its tail , mode 
of origin of its ut eri, and the presence of a common trunk 
portion in its unpaired female genitalia. 

(22) PHYSALOPTERA QUADROVARIA Leiper, 1908. (Text-fig. 32.) 

The types of this species, which were kindly placed at my 
disposal for study by Professor L eiper, consisted of six mature 
females and one male; the latter unfortunately had most of its 
bur, 'al region broken off. 

The parasites are stout, being thickest just behind their 
middle and attenuated towards both extremit ies. cfhe cuticle 
shows a fine transverse striation, and is partly l'eflected over 
the lips. 

The two cervical papillffi are situated laterally some distance 
behind the junction of the two cesophageal pa.rts. In the male 
th ey are 550 fL from the anterior end, and in the femR.les 
slightly moee than 600 fL. The excretory duct opens ventrally 
at the same level or just behind the level of t he cervical 
papillffi. 

The l ips are large and somev"hat fla.ttened in lateral view; 
each carries a large wedge-shaped external tooth with its t ip 
slightly bent outwards, and two much smallel' , lateral teeth 
sli ghtly split. Between the median and lateral teeth, on the 
inner face of the lip, there is a row of very small denticles. 
Internal to and attached to t he base of the external tooth there 
is a small and spike-like internal tooth. 

The cesophagus is relatively short, forming in the male 1/7th 
and in the female about 1/ 9th of the total body-length; it is 
straight, slightly thickening posteriorIy , and its anterior end is 
differentiated into a short and narrow muscular part, about 350 fL 
long in both sexes, and having the nerve ring in its posterior 
quarter. 

Female. 
The specimens vary in length from 28 to 32 mm., with a 

breadth of '95 to 1'1 mm. The tail is relatively long and 

, 

, 
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pointed, forming 1/45th of the total body-length, and has its 
caudal pores situated in its posterior third . 

The vulva is situated on a slight elevation at the junction of 
the 1st and 2nd body fifths; it leads into a long and thick
shelled vagina 2'2 mm. long by 95 fL broad. This vagina passes 
straight backwards to join the egg-chamber, which is also large 
and straight, measuring 1'8 mm. long by 380 fL broad. rChe hind 
end of this chamber narrows sharply to join the common trunk, 
which is 760 fL long and 90 fL in diameter; its posterior end divides 
into two, each of which in their t urn subdivide to give rise to 
the four uteri. These two primary branches are so short as 
to almost g iye the appearance that the uteri all arise at the same 
level. 
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Physaloptc1'a quadl'ovaria Leiper. 

A = Anterior extremity of body. B = Inner view of lip. 
C = Mode of origin of uteri. 

, 

The eggs are thick-shelled and oval , measuring 51 JL long by 
36 fL broad; they embryonate in 'ute7"O . 

Male. 
The solitary and incomplete male is 19'5 mm. hmg and 750 fL 

thick. Part of the left spicule the bursa is broken off just in 
front of the anus is seen inside the body, but nothing remains 
of that of the right side. The remaining portion of the left 
spicule is long and filiform, measuring 1'3 mm. long. The spicules 
are probably very unequal. 

Host: Va7"anUS nilotic~ts. Intestine. Sudan. 
Discu ssion . See Ph. varani. 

PRoe. ZOOL. Soc.- 1922, No. LXXI. 71 
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(23) PHYSALOPTERA PARADOXA von Linstow, 1908. (T·ext-figs. 
33 & 34.) 

Syn. Ph. affinis Gedoelst, 1916. 

The primary study of this species is based on materials 
collect.ed in the Zoological Society's Gardens from Var-emus 
albigu,za1·is. All the specimens from the other hosts were kindly 
handed over to me by Professor Leiper for study and comparison. 
The material from Va?'anus albigularis consi~ted of about a dozen 
males and females, which had unfortunately been killed in 
formalin, so that the specimens were somewhat shrunken and 
coiled. 

The shape of the body is very similar to that of p. q~tacl?·ov.aria, 
but is much sma.ller in size, mature females varying from 18 to 

, 

Text-figure 33 . 

• 
• • 

~ . 

~ 

A 

Ph;ljsaloptera pamdoxa v. Linst. 

A = Inner view of lip. 
e = Receptaculum seminis. 

• 

B = origin of uteri. 
D = Egg-shelL -

24 mm. in length with a thickness of 750 to 870 f1 in their 
posterior third, and the males from ]4 to 18 mm. long by 
450 to 500 fL broad in their posterior fifth. 

The cLlticle is coarsely annulated and, jn addition) shows a very 
fine transverse striation; it is only very slightly reflected over 
the base of the lips. The cervical papilhe and excretory pOl'e 
are situated in the same level behind the junction of the mus
cular and ghndular cesophageal parts; in the male they are 
about 550 fL from the anterior end and in the female about 
750 p. 

The lips are similar to those described for PA. quacl?·o1.:aria, 
except that lateral to each of the outer teeth there is another 
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row of small denticles on the inner surface parallel to the edge 
of the lip. 

The muscular part of the CBsophagus is thinner than the 
glandulal.· part, and is encircled by the nerve ring at its base. 
'fhe whole organ is short, and forms in the fema.les 1/7th and in 
the males nearly I j8th of the total body-length. 

Female. 
The vul V::I, opens practically flush with the surface, there 

being only a slight trace of an elevation. Its position is 
post-cesophageal, and divides the body in the ratio of 1: 2'4; it 
leads into a long and thick-walled vfl.gina about 2 mm. long 
by 100 fL broad; its most anterior portion is slightly twisted. 
The following egg-chamber is straight, and lies parallel to the 
intestine ; it is slightly ,thicker than the vagina, but shorter, 
measuring 1'2 mm . long by 133 fL broad. The following common 
trunk is relatively short, and is thinner than the vagina; it is 
570 fL long and 57 fL thick. From its posterior end the foul' uteri 
take their origin at the same level, but their cavities arise by a 
double subdivision of the unpaired duct. The uteri at first pass 
for\.vards to beyond the posterior end of the cesophagus, after 
which they bend backwards and fill the body almost to t he 
posterior end. . 

The eggs are thick-walled, oval , and fully embryonated in-utero; 
they measure 50 fL long by 35 fL broad. 

The body is terminated by a relatively long and pointed tail, 
forming 1/47th of the total length ; its caudal pores a re situated 
just behind its middle . 

Male. 
The cR-udal bursa is large and provided with well-developed 

aIm; it, ventml surface is tnwel'secl by coarse cuticulaI' eleva
tions arranged in longitudinal rows. The anus is a lar ge and 
transversely oval aperture, with a t hickened rim, very prominent 
when viewed from the ventral snrface; i t is situated about 850 fL 
from the tip of the tail. 

The four pairs of pedunculated papiUm are equidistant from 
each other; two pairs ai'e pre-amd and two pairs are post-anal 
in position; of the three pre-anal ventral papiUm th e meclia,n one 
is situated slightly closer to the an us thf),n the other two. Behind 
the anus there a re five pairs of sessile papillm: the 1st and 
2nd pair:s of these are small, ftnc1 situa.ted close together just 
behind the anus, one pair behind the other; the 3rd and 4th 
pairs are closely approximated, and found , jnst in front of the 
middle of the tail ; while the last pair is situated just posterior t o 
the front margin of the posterior qUR.rter of the tail. 

The spicules are very uneqnal, and appeftl' to vary in size; hut 
the,'e variations may be clue to t he difficulty found in mea.suring 
them. 'fhe r ight spicule is short, and varies from 185 to 240 ;..t 

~1"'-{ -,-
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long, 'with a tbickness of 50 I'" at its base; the left spicule 
is long and filiform, vR,rying from 1·8 to 2'8 mm. long; it is 
about 15 I'" thick at its base; both sp'icules terminate in sharp tips. 

Hosts: Varanus albigularis. Stomach. South Africa. 
Psamrnophis sibilans. " Sudan. 
" Snake." Nig'eria. 

" " Colubrine snake." Sudan. 
" " Snake." "Nigeria. 

Disc~lssion. :My observations differ slightly from those of 
Seurat (1914 b) made on pan'lsites obtained from VaramlS g?OiSe~ls 
and (/eTastes cO?'mltus. These differences apply to the spicules, 
which are 100 I'" and 1'92 mm. long for the right and left 
spicule respectively in Seurat's material: whereas in my matel'ial 

Text-figure 34. 
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A , 

Physalopter'a pa1oadoxa v. Linst. 
A = Caudal extremity of male. 
B = Spicules (only part of left indicated). 

the right spicule varied in lengt.h from 185 to 240 I'" and the 
left from 1·8 to 2·8 mm. Also the eggs in his specimens are 10 I'" 
broader than in mine. Despite these differences I believe t.he 
parasite to be the same, and the difference in size of the spicules 
ca.n be accounted for in that it is not always possible to measure 
them correctly, as they generally take up a twisted course inside 
the body. 

Von Linstow (1908), in his description of tbis species, draws 
attention to the absence of caudal aIm on the tail of the male, 
and for this reason gave it the name" pa?'adoxa." Seurat (1914) 

• 
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explains t his absence by supposing t hat von Linstow was exam
ining immature material, as h e (Seurat) had in bis possession 
immat ure specimens of Ph. alata in wb ich the caudal alre were 
also absent. U nfortunately, I have not in my collection any 
Physaloptera in this condit ion, and consequently I accept Seumt's 
in t erpretation. 

(11here is, however, another differ ence between van L instow's 
observations an d mine; this concerns the n umber of t he post-anal 
ventral papillre . Von Linstow finds an extra pair present behind 
the second ~ wher eas in my material there is no indication of 
th,ese papillre, nei ther were th ey present in Seurat's (1914) 
material. It is ther efore probable that von L illstow was mis
t aken in his obser vations, especially as my mat er ial and his are 
from the same host , both from Sou th Africa, and the re fnrther 
appears n o reason to doubt the iden t ity of the two mater ials, 

(24) P H YSALOP TERA VARANI Parona., 1889. (Text-fig. 35.) 

The material on which the study of t h is species is based 
consists of tb ree males collected from Vc~rcmus bengalensis and 
two females collected from V. inclicus. I wish to express my 
indebt edness to Professor Leiper for placing this mat81'ial a.t my 
disposal. 

The body is atten uated t owards bot h extremities, and shows a 
coarse t ransverse r inging in addit ion to a very fine transverse 
cuticulaI' striation. The cuticle is partly r eflect ed OV81' the lips. 

The cervical papill re are situated lat erally a short distance 
behind the junction of the t wo resophageal parts; on the same 
level or just posterior to it is the opening of the excretory 
glan d. 

T he two lateral lips a.re large and tall. E ach is provided with 
a large external tooth whose tip is slightly r ecurved ; attached 
to it on its inner surface there is a small and membranous spike
like tooth, and on each side of it, towar ds t he angles of the lips, 
there is a small bifid t ooth . E xternally each lip carries a large 
subrlorsal and subventral papilla . 

The resophagus is long , and for ms in the male 1/6 th and in 
t h e female 1/ 5 '5 of the tot al body-length. Its ant er ior muscular 
par t is slightly t hinner t han the following glandular Pal't , and 
the nerve r ing en circles it about 80 I'" from its base , 

Female. 
Th e two females ar e respectively 35 and 17 mm . long by 1 mm. 

and 530 I'" broad ; t h e body is terminated by a pointed t ail 1/ 80th 
of t h e total length, with i ts caudal pores just behind its middle . 

The vulva is non-prot uberant, and is sit uat ed at the junction 
of t h e 1st an d 2nd quarters of the body; it leads, in the 
smaller femH.le, into a t hick-walled vagina 950 I'" long by 85 I'" in 
dia meter ; t his passes gradually into t he egg-chamber , which is 
1'8 mm. long and 170 I'" t hick. Th e common t runk which follows 
it is 1'14 mm. long and 50 I'" in diamet er. The fi rst two parts pass 
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strn.ight down the body, whereas the common trunk is recurved 
and pRsses forwal'Cls paraJJe] to the other parts. The posterior 
end of the common hunk di vic1es into two brR,llChes, each of 
wbich in their turn, aJter a distance of 120 f-t' subdivide to give 
rise to the connections of the four uteri. 

The eggs are oval and thick-shelled, and contain fu1ly 
embl'yonated embryos before being laid. They are 53 f-t long by 
32 f-t in diameter. 

lJ1 (de. 
The males are r espectively 12, 21, and 24mm.long, the largest 

being 800 f-t thick in its posterior quarter. 
The caudal bursa is ]al'ge, a.nd nearly twice as long as it is 

broR.d. The papillre are arranged in identically the same ,,,ay as 
those described for Ph. parudoxu, as also are the tubercular 
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Physa 7.optm·a varani Parona. 
A = Ventral view of cephalic extremity. 
B = Caudal extremity of male. 

B 

elevations. '1'he outline of the bursa, however, is slightly 
different, its length and breadth being respectively relatively 
shorter and broader thR,n in PA. parc~doxa. 

The spicules are very unequal and bent, and both end in sharp 
points. The right is broad, with ' almost parallel edges except 
for its posterior tenth; it is 342 f-t long by '25 f-t broad a.t its 
base. The left spicule is long and fi liform, 2·1 mm. long by 
14 fL broad at its base. 

Hosts: Varan~6s bengalensis. Stomach. Oey]on. 
Vanmus inclicus. "India. 

Disc~tssion. -Seurat (1917 a) considers this species to be iden
tica,l with Ph. pUl'adoxct v. Linst. and Ph. q~6ad'rova1'ia Leiper. 

• 
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After a study and comparison of these three species, I hold that, 
although they are nearly relatei, they must be r egarded as distinct 
species. Ph. varctni differs from Ph. parCtdOXe6 by its longer 
resophagus, longer trunk, mode of origin of the four uteri, and 
the absence of a denticular ridge on. the inner side of each lip. 
It differs from Ph. quadrova1'ia by its longer resophagus, shorter 
t ail of the female, less evolved type of origin of the uteri~ and 
also by the absence of denticles on tbe inner surface of the 
lips. 

Ph. varani appears t o be very closely related to Ph. abbreviata, 
as redescribed by Seurat (1914 band 1917 et), with which species 
it agrees in the female genitalia. It appears, however, to differ 
from Ph. abbreviatet in its larger size, absence of denticles on the 
inner surface of the lips, relatively shorter bursa, and larger 
spicules. I have unfortunately not been able to examine and 
compare any examples of Ph. abbreviata. 

Ph. pallet1'yi Seurat, 1917, seems to be a near relative of 
, Ph. varcmi, from which species it can, however, be very easily 

distinguished by its much shorter left spicule, the conformation 
of the circumcloaca l area, and by the position of the vulva in 
front of the posterior limit of the resophagus. 

Parona's (1 889) description differs from my findings in that 
he mentions and figures the presence of four pairs of post-anal 
ventral papill re , the last three pairs of which are equidistant 
from each other , the 1st pair being situated immediately behind 
the anus. I think an error has crept in his observations: namely, 
that he has missed one pair of small papillre just behind the 1st, 
and has misjudged the distance separating the 2nd and 3rd 
pairs in his figure. I am led to this view because I think his 
specimens could n ot have been well preserved, as he shows the 
caudal aIm having a lobulated border, a state of affairs which 
I have noticed to take place in contracted specimens. I do not 
think there can be any doubt as to the identity of the materials, 
although Parona,'s description is so incomplete that it can apply 
to quite a number of Physaloptera. 

" (25) PHYSALOPTERA ANTARCTICA v. Linstow, 1899. (Text-figs. 
36 & 37.) 

Syn . Ph. alba Stoss., 1902. 

Fernetle. 

Mature and fully-grown females are about 45 mm. long and 
950 fL broad. The body is of more or less uniform thickness, 
only tapering slightly towards the anterior end . The body is 
terminated by a short tail about 440 fL long. The cuticle is 
roughly ringed, and between these rings a very fine cuticular 
striati(i)ll is observed under high-power magnification.; the cuticle 
anteriorly is partly drawn over the lips. The cervical papillre are 
lodged in shallow pits in the cuticle, ancl are situated about 650 fL 
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from the anterior end; the excretory pore is seen on the ventral 
surface about 95 Jk further back; it leads into the excretory duct, 
which pa~ses into a gland lying against the ventra l surface . of the 
resopha.gus. The two lateral lips are each surmonnted by a large 
triangular tooth, slightly re curved at its t ip; applied to the inner 
sul'face of each is a small spike-like tooth. On either side of the 
median tooth, in the lateral angles of each lip , th ere is seen 
another tooth, much smaller than the terminal tooth and split 
almost to its base ; just below these and on the outer surface of 
the lip there is a conspicuous papilla. The lips a re immed iately 
followed by the resophagus, which is straight and thickens slightly 
towards its posterior end. It is about 4,7 mm. long or 1/tJ '5 of 
the body-length, and is divided into a short and narrower 

Text-figure 36. 
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Physaloptera antarctica v. Linst. 
Latel'o-vpntl'al view of cephalic extremity. 

anterior part about 475 Jk long and a longer posterior glandular 
part. The first part is surrounded near its base by the large 

• nerve rmg. ' 
'The chief characteristics of the female genitalia is the presence 

of four uteri. The vulva is a circuln.r aperture, flush with the 
surface and situated at about the junct.ion of the 1st and 2nd 
quarters of the body. It leads into a SbOl·t and slightly coiled 
vagina, very muscular and about 90 Jk in cliameter. It is follo'wed 
by the egg-chamber, about 259 Jk in diameter; the hind end of 
this chamber constl'icts suddenly, so that the common tl'unk has 
about the same diametel" as the vagina. The common trunk 
divides posteriorly into two branches, and these after a short 
distance subdivide again. The four uteri thus formed may first 

• 
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pass forwards to beyond the junction of the cesophagus and 
intestine and then pass backwards, or they may Pl'lSS backwards 
directly. The uteri are more or less parallel , and their hinder 
ends pass gradually into the r eceptacula seminis, about 380 fL 
long by 150 fL broad. The r eceptacula seminis pass abruptly 
into the oviducts, 38 fL in diameter, which soon join t he ovaries; 
the latter pass forwards, taking more or less a convoluted course. 

jl£ale. 
The males are- slenderer than the females, fully-grown forms 

being about 32 mm. long and 750 fL broad. The body is only 

• 

'l'ext-figure 37 • 
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P hysalopte?'a antarctica v. Linst. 

A = Caudal extremity of male. B = Tip of left spicule. 
C = Right spi';ule. 

sligh tly attenuated anteriorly . 'fhe cut icle is of tbe same char
acter as t he female, and the cervical papill re occupy r elatively t he 
,S!1,me posit ion, being situated a sholot distance beyond the junction 
of t he muscular and glandular portions of the cesophagus. The 
excretory pore is situated ventrally abQut 130 fL further back 
than the cervical papilhe. 0 The lips are as described for the 
-female. 

The first pal't of the cesophagus is t.hinner t han that following, 
measures about 500 fL long, and is surrounded at its base by the 

' nerv@ ring. The total length of t he cesophagus is 3'55 mm. or 
I/9 th of the body-length . 
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The bursa is large, being about 2t mm. long by 14 mm. broad 
across the cloaca. The lateral expansions are well developed, 
and the central portion of the ventral surface is covered by 
longitudina,l rows of spike-like tubercles. The anus i:5 a, triradiate 
aperture, situa,ted in the centre of a more or less circular cushion 
like a swe11ing, about 420 fL in diameter, and itself covered with 
small tubercles. On either side of it there are four elongate 
papilh"e, implanted equidistant from each other. Ant erior to the 
cushion there are three ventral papillm of equal size and situated 
in a 1'0\>;'; immedia,tely posterior to the cushion there are two small 
pairs of ventml papillre. There are three other pa.irs of ventral 
papillre furtber down the tail, of which the middle pair is nearer 
to the anterior than to the posterior pair. These last three pairs 
of papillre are each provided with a short stalk. 

The spicules are un"equal, that of th e left side being longer 
than that of the right side. The left spicule mea.sures 1504 fL long 
by 19 fL broad at its ba.se; at its tip it widens out to form a kind 
of spea,r-head 64 fL long by 18 fL broad The right spicule is stout, 
and measures 410 fL long by 33 fL broad at its base. In its pos
terior two-fifths it becomes slightly widened out, after "",hich it 
gradually tapers to a point. 

Hosts: Varanus vct?·ius. 
Python spilotes. 

Suomacll.. Australia. 

My material has been identified as Ph. antctrctica v. Linst. 
because of the general agreement of the measurements of my 
material with those of von Lin. tow's; the only important differ
ence is the relative length of the tail of the female; von Linstow 
gives it as 1/ 54th of the body-length, whereas in my material 
it forms only about half this length. . 

Only two species have so far been described from Australian 
lizards namely, the species described by von Linstow and Pl~. 
alba described by Stossich (1902). Irwin-Smith (1922) considers 
these species to be the same, and I am inclined to agree with her. 
Unfortunately, I have not been able to examine material from 
any of the hosts from which these two species were obtained, but 
from the brief descriptions and figures given by von Linstow and 
Stossich it appears probable that they are identical. 

Ph. cmtct1"ctica, because of the nature of its labial teeth and 
mode of origin of the four uteri, is closely related to Ph. abbre
viata, Ph. varani, and Ph. pallwoyi; it is, however, very easily 
distingui shed from all these by the configuration of its male 
bursa and by the difference in size and shape of the spicnles. 
I have given an extract of both von Linstow's and Stossich's 
descriptions in Part H. 

(26) PHYSALOPTERA COLUBRI (Rud., 1819), Diesing, 1851. 
(Text-fig. 38.) 

The types of this species, deposited in the Vienna Museum, 
consisted of two immature females and the fragments of another 
worm; the specimens were slightly shrunken. 

• 
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The cuticle is finely striated transversely, and is partly r eflected 
over the lips; the cervical papillffi a re situated abollt 100 fL behinc1 
the level of the hind end of the muscular cesophagns, and the 
excretory pore about 75 fL fl1l' ther back. 

The lips are rounded, and ea,ch is surmounted by a single 1arge 
t erminal tooth, no other teeth being pr esent. Externally each 
lip carries a small subdol'sal and subventral papilla. 

The cesophagus forms nearly 1/ 4'6 of the borly-length; its 
anterior mUoScular part i thinner than the rest, and it is encircled 
by the nerve ring in its posterior third; it forms just less than 
l / l Oth of the wh ole organ. 

P el1wle . 
The two specimens measure respectively 7 and 8 m.m. long by 

350 and 360 fL broad; the body is attenuated in i ts anterior half, 
and it is terminated behind by a relatively long and bluntly 
rounded tail, which is turned up c1orsa11y in both specimens; it 

• 

' . . .',. : '. ' ~ 'I • • • 
• • 

• • • • . . . ' . •• • 
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• 

Text-figure 38. 
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00 

• 

Physa Zoptm'a, col~tb ri (Rud.), Dies . 
. A = Lateral view of lip. 

\. 

B 

B = Caudal extremity of male. (After v. Drasche.) 

is about 1/ 30th of the body-length, and its caudal pores are 
situated in its posterior third. Tbe vulva is only very slightly 
protn berant, and its position divides the body intu the ratio of 
1 : 2'5 ; it leads into a vagina bent on itself and measurin g l ,t mm. 
long b)7 55 fL th ick; the egg-chamber is 320 fL long by 145 fL in 
diameter, an(l is also bent on itself; the following common trunk 
is of about the same length as the egg-chamber, and is about 
50 fL br oad; its posterior end .divides into two, each of which, 
after a distance of 240 fL, again divides into two to give r ise to 
the four u teri. 

No eggs were observed, the specimens being immature. 

jJ![ale. 
The following description of the male bursa is based on von 

Drasch e's description and drawing, no males being available for 
personal study. 

• 
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The C!audal expa.nsions are well developed, and the four pairs of 
stR.lked pct pi ll re ar e situated in two groups, two pairs being pre
anal and two p i1,irs post-anal. 1'he , three pre-anal ventral 
papillce a re of the same size, the middle one being nearer the 
anus than the other two. 

There are four pairs of post-anal ventral papillce, of which the 
1st is small and situat ed immediately behind the anus; the 2nd, 
3rd , and 4th pairs are equidistant, the 2nd being situated at 
the level of t he last pa ir of stalked papillce , and the last near the 
tip of the t a il. 

Host: G01'onella aust1·iac(~. Intestine. Australia. 
Types in bottle 4451 in the Vienna Museum. 
It is probable that when the male of this species is re-examined, 

it will be found that there are five pairs of post-anal ventral 
papillce, and thf'.t the extra papilla will be situated near the 
1st pail' just behind the anns. 

(27) P fJYSALOP1'ERA SIMPLICIDENS, sp. n. (Text-fig. 39. ) 

The material examined consisted of three females, two of which 
were immR.ture, one small male, and one larger male which had its 
bursa broken ofl. 

The cut icle is finely striated, and is slightly re flexed over the 
lips ; t h e cervical papill re are situated in small concavities just 
behind t he junction of the muscular and glandular parts of the 
cesophagus, The excr etory pore is situated on the ventral 
surfR.ce about 60 J1- further back. 

The lips a re somewhat fla tly co~ ica] in side view, and each 
bears a large t riangular t ooth , slightly recurvec1 outwards ; no 
other (,eeth wer e observed. E ach lip carries two papillce, one 
subdorsal and one subventral, on i ts outtY surface . 

The CBsophaguR is short, and in the female forms 1/ 13th and in 
the male 1/8th uf th e body-length ; its anterior muscular part 
forms about 1/ 9th of it s length , and is distinctly separated from 
th e following glandular part ; it is encircled by t he nerVt; ring in 
its postel'ior quarter. 

Female 
The females are about 44 mm. long and 950 J1- br oad , and are 

attenuated tmvarcls both extl'emit ies; this is only slightly 
evident po 'teriorly where t he body is t erminated by R, short and 
conical tail, forming 1/ 105th of t he body-length. TIle vulva 
divides the body into the l'atio 1: 3 '3 ; i t leads into a m uscular 
vagina 1'3 mm. long by 95 f1- in 'diameter ; this ill t urn passes 
gradually into the egg-chamber, wh ich is 1·7 mm. long by 325 ft 
broad; the following common trunk is short, and divides into two 
braI1ches, each of which after a distance of 200 J1- divicles again 
to give r ise to the four uteri. 

':Che eggs are oval and very thick-shelled, measur ing on an 
average 55 J1- long by 41 f1- bl'oad, with a shell 9 f1- t hick ; they ar e 
fu lly embryonat ed in uter·o. 

, 
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lIIale. 
'11he males are respectively 14 mm. and 21 mm. long; th ey are 

attenuat ed only towar ds the anter ior end; the maximum breadth 
of the larger male is just in fron t of t h e bursa, where it is 725 fJ
broad . 

The bursa is large, and js nearly twice as long as it is broad; it 
forms about 1/ 10'7 of the body-length. 'r he ::tr rangement of 
th e papillre is similar to that found in Ph . an ta1'ctica v. Linst., 
except that t he lateral stalked papillre are arranged in two groulJs, 
the 1st an d 2nd pairs forming a pre-anal group, and t he 3rd and 
4th pairs forming a post-anal group. 

Text-figure 39. 

• 

,-: -:d\J' ;;y 
• 

• I.'";i :.\ · , · .. • • • • • • • · ',' : • • 
• • • • • • • • • · • • • · ' .. • • • 

• • • • • • • • • • • • • • .' • • • ' . 
• • • • • • • • • • • • • • 

• • • • • · • • .' • · • • • • .' • • • • 
• • · . 

• • • • • • • • 
• • • 

• • 
• • ' . • • • • .' • · • • • • • 
• '. • • • • 
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Physalopte1'a sirnpli cidens, sp. n. 

A = Ventral view of anterior extremity of body. 
B = Caudal extremity of male . 

• 

, 

The spicules are slightly unequal, the left being slightly longer 
and slenderer t han t he r ight ; their lengths and br eadth s are 
r espectively 510 fl by 38 fJ- and 410 fJ- by 50 fJ- ; both end in fine 
points, the l'igh t, however ,- being slightly swollen just behind its 
middle. 

H ost: "Sleeping Lizard." Australia . 
Types in the H elminthological Department of the L ondon 

School of Tr opical Medicine. 
Affinities. The pr esence of four uteri and a single tooth allies 

'this species to Ph. colub?'i (R uel .), from whi ch species i t is, how
ever, distinguished by its much larger size, its r elatively much 
shorter cesophagus, and by the difference in number and a rrange
m ent of t he post -anal ventral papiUm . 

• 

• 

• 
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GROUP Polydelphys. 
(28) PHYSALOPTERA 'fURGIDA Rudolphi, 1819. (Text-fig. 40.) 

Syn. rp'w 'gida t~wgidCt CRuel., 1819), Travassos, 1920. 
Spi1'opte?'a tW'gida CRuel., 1819), Duj., 1845. 

The matel'ial studied consisted of some exce1lently preserved 
specimens in the collection of the Vienna Museum, and of three 
tubes of material in the collection of Prof. Leiper. 

The cuticle is slightly inflated, and is partly reflected over the 
lips; it is transven';ely striated by very fine strire ; the cervical 
papillre pierce the cuticle just behind the level of the museular 
resophagus, and from 200 to 300 flu fm'ther back is the opening of 
the excretory gland. 

The two lateral lips are semi-conical in lateral view; each is 
surmounted by a large triangular outer tooth having its tip 
slightly bent outwards; immediately internal to it is a large 
membranous tooth of equal height and tripartite; no lateral teeth 
are pl'esent. E ach lip carries two external papillre, one subdor, 'al 
and one subventral. 

The a'sophaglls is long and straight, widening gradually 
posteriorly; in the females it varies hom 1/4'8 to 1/5'5 of the 
total length, and in the male from 1/3'9 to 1/5'9; its muscula,r 
portion is thinner than the rest, and forms in the female 1/ 10th 
and in the male 1/8th of the whole organ. 'rh e" nerve ring 
encircles it in its posterior third. 

Female. 
Adult, and fully mature female:; are large and stout, measuring 

as nlUch as 55 mm. long by 3 mm. broad in their p03tel'ior half. 
The body is attenuated in its antel'iol' half, but posteriorly the 
thic]mes:; is more or less uniform until the vicinity of the anus, 
where the body tapers suddenly to form a pointed tail 1/45th 
to 1/56th of the total body-length, and whose caudal pores are 
situated in its posterior third. 

The position of the vulva varies considerably, but in all ca.ses 
it wa.s situated behind the end of the resophagus; it divides the 
body in the ratio of 1: 2 to 1 : 4'4. 'rhe vagina is thick-walled, 
shol'li, and passes straight back; it is just less than 1 nl1;n. long by 
95 flu thick. It passes directly into a larger egg-chn,mbel' of about 
the same length and about 230 flu broad; from the po~terior end 
of this cluunber a number of utel'i ta,ke their origin; because of 
the camplic~Lted manner in which they were' entwined, it was not 
alw,\,ys possibl e to determine the exact number, but in two speci
mens it was definitely seen that the one had 11 and the other 

. h[ld 14 utel'i. The uteri pass down the body, coiled round each 
other', almost to the pOl::;teriol' end, when they recurve and join up 
wit h the receptacula seminis, which in their turn are nnitecl to 
the oval'ies bv means of short and thin oviducts. The oviduct-, • 
pass fon·Yfl,rcls :Lga,in to about the middJe of the body . 
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The eggs are oval and thick-sh elled and relatively nalTOW, 
meas uring 48 fL by 29 '5 fL. 

Jl[ ale. 
'['he males are smaller than the females, apparently mature 

specimens measuring from 21 to 3.2 mm. long by '950 to 1'25 mm. 
thic.k; the body is much more attenuated anteriorly than in the 
females, this thinning beginning from about thE: posterior third. 

The bursa is large, and hRs well-developec1 )::ttera] expansions; 
'iih e four pairs of pedunculated papillm are equidistant from each 
other, two pairs being pre- and two pairs being post-anal in 
position. Of the three pre-anal ventral papillm, the middle one 
is situated nearer t he anus than the other two. Behind the anus 

• 

there are five pairs of ventral papiUm; of these the 1st and 

.Text-figure 40. 
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P hysaloptera tU1'gicla Rud. 

. A = Lateral view of cephalic extremity. 
B = Caudal extremity of male. 
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2nd pairs are situated immediately behind the all us in a 
row, the 3rd pair is slightly oblique in position, and the 4th 
and 5th ar,e situated close together. The ratio of the distances 
separating pairs 2 :tnd 3, 3 and 4 to 5, and 5 to the tip of the tail 
is as 1 : 2 : 1. . 

The spicules are of equal length, short, straight, and tubular; 
each is about 410 fL long by 32 fL broad at its base. 

The ventral surface of the bursa is covered with longitudinal 
protL'l berances. 

Hosts: Didelphys cctncrivo?'a. 
. " Manicon." 

D'idelphys vi?·giniana. 
Affinities. See Ph. dilcr;tata. 

Stomach. 

" 
" 

BrR,zil . 
West Illdies. 
Michigan. 

• 
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(29) PHYSALOPTEI'tA DILATATA Rudolphi, 1819. (Text-fig. 41.) 

Syn. Spi?'opte?'a dilatata (Rud., 181 9), Duj. , 1845. 
Two males and two females were examined from bottle 4454 in 

the Vienna Museum. The females were somewhat shrunken, but 
otherwise the material was in an excellent condition . 

The cuticle is finely striated transversely, and is loosely attached 
to the body; it is reflected over the base of the lips. 

The cervical papillre are situated about 290 JL behind the level 
of the posterior limit of the muscul::tr CBsophagLls, a.nd the excre
tory pore about another 200 JL further back. ~.o:dii~ 

The two lips are large and semi-rectangular, with projecting 
dorsal and ventral corners. Each is surmount@d by a large 
conical external tooth, and a tripartite inner tooth of the same 

-' --:-=~~:.. /mm. 

"Text-figure 41. 

I 

--
,- . ," '.." . . . . : . ," , - ~. 
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Physaloptm'a dilatata Rud. 

8 

A = Terminal portions of female genitalia. 
B = Caudal extremity of male . 

• 

height but semi-membranous. No additional teeth are present. 
Externally each lip h::ts a subdorsal and a subventral dome-like 
papilla. -

The resophagus is remarkable for its difference in relative 
length in the two sexes; in the two male specimens examined it 
formed r8spectively 1/4 '3 and 1/4'8 of the total body-length; in 
the females i t is relatively only half this length, forming in 
the one 1/8'6 and in the other 1/ 7'5 of the total length. Its 
muscular pal't is thinner than the following glandular, and 
forms about 1/ 10th of the whole organ; it is encircled by the 
nerve ring at the junction of its third and last quarters. 

Female. 
The females are large and stout, the two specimens measuring 

, 
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respectively 55 and 90 mm. long, with a maximum breadth of 1'9 
and 2'9 mm. respectively; the body is attenuated only in its 
anteri(i)r h alf, the posterior half being of the same thickness, 
.except for the tail region, where the body tapers abruptly to form 
a conical tail 1/ 85th of the total length. 

The vulva opens very far forwards, being situated in front of 
the middle of the resophagus; its posit ion in one specimen 
divided t h e body in the ratio of 1 : 22. It leads into a com
pfiratively straight vagina 2,t mm. long by 11 5 f-t broad. The 
following egg-chamber is club-shaped, 2 mm . long by about 840 f-t ( 
broad at its widest part; mR,ny uteri take their origiR from the 
onter edge of the club; 15 were present in the one specimen, and 
in the other R,t least 12 could be made out. 

'rhe eggs a.re oval and thick-shelled, averaging 39 f-t long and 
27 f-t broad. 

J.llale. 

The males are smaller than the females, measuring respec
tively 47 and 55 mm. long by 1'45 and 1'6 mm. broad . The 
body has i ts maximum breadth just in front of the bursa, and 
f rom here the body attenuates gradually tow8xds the anterior 
end. 

The bursa is broad and sharply recurved ventralwards ; it forms 
about 1/16th of the body-length, and its ventral surface is 
covered with longitudinal rows of tuberdes. The four pairs of 
pedunculated papillre are equidistant, three pairs being pre-anal 
and the 2nd and 3rd pairs are much longer than the other pairs; 
of the pre-anal ventral papillre, the middle one is sljghtly larger 
and-is situated nearer the anus. There are five pail'S of post-anal 
ventrR,l pap ill re, of which the 1st and 2nd pairs are small and 
situated in a row immediately behind the anus; the 2nd, 3rd, 
and 4th pairs are eqnidistant from each other, while the dist ance 
between the 4th and last pair is only about a third the distance 
separating the hvo preceding pairs. 

The spicules R,ppear to be short and equal, but unfortunately 
the tip of the right spicule was broken off in both specimens, so 
that it was not possible to determine its correct length; the left 
spicule was straight and pointed, and measured 655 f-t long by 
57 f-t broad at its base; the base of the right spicule had the same 
thickRess as that of the left ~·ide. 

Host: Lagothrix humboldtii. Stomach. Brazil. 
Affinities. This species appears to be closely r elated to 

Ph. tt~?'gidc6, with which species it agrees in the form of the lips 
and teeth, general size, and in the anatomy of the female 
genitalia. It is, however, readily distinguish ed from this species 
by the position of the vulva, the difference in the relative length 
of the resophagus in the two sexes, and by t he position of the 4th 
and 5th post-anal ventral papill re on the male bursa. 

PRoe. ZOOL. Soc. 1922, No. LXXII. 72 

• • 
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(30) PHYSALOP'l'ERA CAPENSIS, sp. n. (Text-figs. 42 & 43.) . 

The material on which this study is based consisted of one 
female, two ma.] es, and portions of two males. 

rrhe cuticle is very finely striated transversely, and is only very 
slightly reflected over the base of the lips. 

The lips are large, and each ha.s on its outer lateral border two 
dome-like papillre. The media.n external tooth is large and is 
situated on the summit of the lip; its tip is bluntly rounded; 
immediately internal to it there is another tooth of the same 
height, but having its tip slightly notched; towards the angles 
of each lip there is an additional tooth , fairly large, which is 
generally bifid and may sometiInes be irregularly trifid. On 

. 

I 

Text-figure 42. 
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A 

Physalopte}'a capensis, sp. n. 

A = Ventral view of anterior extremit.y of body. 

B = Outer lateral view of lip. 

C = Terminal portions of female genitalia. 

• 

either side of the median tooth there is another bifid tooth, very 
small and somewhat chffi.cult to make out; it is situated about 
midway between the median and bteral teeth. 

The cervical pa.pillre and exeretory pore are situated at the 
same level, about 120 JL behind the junction of the two CEsopha
geal parts. 

The muscular part of the CBsopha.gus forms about 1/ 11 th of the 
total length of the CBsophagus; it is slightly narrower than the 
following part, and is surrounded in its middle by the nerve ring. 
The whole CBsophagus forms just less than 1/5th of the total bocly
length in the male and 1/ 10th in the female. 

• 

• 
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Female. 
The solitary female is robust, having somewhat the appear~mce 

of a short ascarid. It is 56 mm. long, and1 ' 7 broad in its middle; 
it is attenuated only very slightly anteriorly . 

The v ulva is situated flush with the surface and 15'85 mm. 
from the anterior end; it leads into a long vagina 3'62 mm. long 
and 152 fA- broad; this vagina, except for a loop at i ts end, passes 
straight down the body to join th e egg-chamber; this is also vel',Y 
long but not very broad, measuring 4 '86 mm. long by ~43 fA- in 
diameter. The end of the chamber joins the common trunk, 
which is 2'19 mm. long and about as thick as tbe vagina. The 
I'est of the genitalia are remn,l"lmble for the number and mode of 
origin of the uteri; there are 14 uteri arising from six branches, 
which unite to form the common trunk; four of thete branches 

'rext-.6gure 43. 

• 

Ph;ljsaZopter'a capensis, sp. n. 
Caudal extremity of male. 

g i ve r ise eRch to two uteri, whereas each of the remaining two 
branches give rise to t hree uteri. 

The tail is pointed and 950 fA- long; the caudal pores open 380 fA
from its tip. 

The eggs are oval and thick-shelled, measuring 55 fA- long by 
32 fA- broad, and shell 4 fA- thick. 

Mctle. 
The males are much slenderer than the females, measuring 

24 mm. long by 900 fA- hl'oad just behind their middle; they are 
s lightly at tenuated anteriorly. 

The caudal bursa is large, Rnd twice as long as it is broad; it 
forms about 1/ 11 th of the body-length; the caudal aLB are well 
developed, and are supported by the four pairs of pedunculated 
papillre, of which two pairs are pre-anal a.nd two pairs post-anal 

72*' 
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in po, 'ition. On the ventral sul'face there are three pre-anal 
papillre immediately in front of t he anus, and five pairs of post
anal papillre. The 1st and 2nd of these last are found close 
togethee near the anus; the 3rd and 4th are closely approximated 
to each other, and are inserted in the middle of the tail ; the last 
pair is situatecl midway bet ween them and the caudal extremity; 
the whole ventral sudace of t he bnrsa is covered by longitudinal 
rows of tubercles. 

The spicules are unequal, that of the left side being over six 
times as long nos that of the r ight . The right spicule is fairly 
stout, measuring 57 "'" at its base and gradually tapering to a 
point; it is 420"," long. The left spicule is also pointed, but much 
slenderer; it is 2·7 mm. long by 27 f1- broad at its base. 

Host: Xe7'llS setoS'Lts. Stomach. South Africa. 
'fhe types to be deposited in the British Museum of Natural 

History, London. 
The mode of origin of the uteri, in conjunction with their 

num bel', give this species a tmique position in the genus. 
The general character of the vagina, egg-chamber, common 

trunk, and eggs are typical for tbe genus, so that the presence 
of numerous uter.j is not a sign of very close affinity to the 
polydelpboid species Ph. tu?'gida and Ph. dilatatc~. 

(31) PHYSALOPTERA sp. (Text-fig. 44.) 
The study of this species is based on a single male 15 mm. long 

and '65 mm. broad. It was collected from the stomach of a 
Bandicoot which had died in the Gardens of the Zoological 
Society of I.Jondon. . 

From the middle forwards the body becomes attenuated, but 
behind the middle the body is of a uniform thickness. The 

• 
cuticle is finely strinoted transversely, and is r efiexed over the lips 
so as to completely enclose them. 'fhe cervical papillre a.re found 
457 "'" from the head end, i. e. at the junction of the two cesophageal 
parts. The excretory pore is situated just behind them. 

The mouth is bounded by two large and somewhat conical l ips, 
each snrmounted at its apex by a large and triangular outer tooth 
and immediately interna.l to it by a median tripartite tooth, of 
the same height as the onter toot-b, but less cbitinised. 'l\vo 
external papillre are present on each lip. 

The msophagus is 3'77 mm. long; its muscular pa.rt i thinner 
and 400 f1- long, and the nerve ring encircles it just behind its 
middle. 

The canc1a.l bursa is twice as long as it is broad, and it forms 
1/9th of t he body-lengtb. Its chief charftcteristic is the irregular 
arrangement of its pa.pi11re. Of these there are four stalked 
papi11 re on the l'ight side and six on the left. Tho. e of the r ight 
side are arranged in a pre-ftnal geoup of thl'ee, fa.r removed from 
th e anus, and a post-anal papilla; those of the left side are 
arr::\.l1ged in a pre-anal group of five and a single po t-anal papilla. 
The three pre-anal ventral papillre are far removed from each 
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other, t he centre one being htf'ge R.nd situated nearest to the 
a nus. There are five pail's of post-anal ventral papillre, situated 
more or less equidistant from ea,ch other; the 2nd, 3rd, and 4th 
pairs of these are obliquely situated aCl'OSS the t ail, whereas the 
1st and last pairs al'e armnged transversely. 

The spicules are uneq ual, the left being longer and slenc1ercl' 
t han the right. The right spicule is 370 by 50 fL thick at its 
base; it tapers to a ro unded tip. The left spicule is 523 fL long 
by 20 lJ. broad at its base, and tapers to a fine point. 

, 
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Text-figure 44. 

A 
00 

B 

Physalopte1'a sp_ 

A = Latero-ventral view of cephalic extremity. 
B = Caudal extremity of male. 

The ventral surface of the bursa is ornamented with 10n9'i-
'-' 

tndinal rows of somewhat rounded tubercles. 
Host: Pe1'ameles nasutc6. Stomach. A ustralia . 
I have not n,ttempted to cla~sify this species, because only a 

.. .'ingle specimen was available for study, and the :urangement of 
it bursal papill re differed so much from the typical that I 
consider the specimen to be n,bnormaL 

PART 11. 

GROUP Didelphys. 
(32) PHYSALOPTERA IURA Hall & W igdor, 1918. 

[ale unknown; length of female 24 mm ., maximum thickness 
1'34 mm. 

Anterior extremity somewhat attenuated . Cuticle strongly 
annulated, ancl first annulation behind the head forms a sort of 
collar, into which the head is partly sunk . 

• 

• 
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Two lateral lips large, each carrying three prominent inner 
median teeth and a somewhat smaller external tooth. Each lip 
with th ree external papill re. 

Length of cesophagl1s 1'16 mm. ; its muscular part 526 fJ., long. 
N er-ve ring near base of muscular cesophagus. 

'Vulva 3'63 mm. from anterior end. Vagina 880 fJ., long. 
Egg-chamber and common trunk together 2'16 mm. long. 
Two uteri. Tail blunt and 420 fL long. ~ 

Host: Canis j(t'miliuTis. Duodenum. Michigan . 
Hall and W igdor suggest that th.is may be an accident9.l 

parasite of the Dog. :From the remarkable shortness of the 
cesophagus and tbe relative length of its muscular part, I suggest 
that this 'worm is abnormal, which could easily be accounted for 
if it vv-as parasitic in a wrong host. 

(33) PHYSALOPTERA TACAPENSIS Seurat, 1917. 

Length of male 15'6 mm., female 22'3 mm. 
Oervical papillre subsymmetrical, at same level as excretory 

pore immediately behind the muscular cesophaglls. External 
tooth strongly chitinised and truncated; internal tooth of same 
height. CEsophagus 1/4 in the male and 1/4 '6 in female of body
length. Fem.ale tail short and conical; male tail conical. 

V ul va immediately in front of end of cesophagus. Vagina 
2 '3 mm. long, egg-chamber 1'02 mm. long ; common trunk absent. 
Two uteri. Receptaculum E'eminis very long. Egg's with very 
thick shell (7 fL ); 56 fL X 30 fJ.,. 

Male caudal bursa with longtitudinal cuticular ornamentations. 
Oharacter and arra.ngement of bursal papillre exactly as those in 
the species described by Seurat (1917 b) as Ph. clausa. 

Right spicule 240M 10ng, thick, and thimble-shaped; ' left 
spicule 360 f-t long, slender er, with conical tip. 

Host : Ctenodactylus gundi. Stomach. Snd-Tunisien. 
From Seurat's description this species appears to be so closely 

related to his Ph. clausa that it appears hardly warrantable to 
sep.ra.te tile two. The similarity of the t eeth , shape of spicules, 
and arrangement of male caudal papi ll re appear to me to be of 
far greater weight than the slight differences of the relative 
positions of the vulva, relative lengths of the cesopbagus, lengths 
of tIle spicules, positions of the cervical papil1re and excretory 
pore, a.nd the l;::\,l'ger egg, all of which differences ma.y very well 
be due to the fact that tbe one parasite is about twice the size of 
the other. In a given species of Physaloptera taken from the 
same host, the differences in sjze between one adult and another 
is often 'very marked, and consequently there is always a certain 
amount of difference between the individual specimens. -

(34) PHYSALOPTERA GETULA Seurat, 1917. 

Length of male 16'3 mm" female 18·5 mm. X 970 fL thick. 
Body stout, attenuated anteriorly; cervica.l papillre sub-

• 
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symmetrical, far posterior to end of muscular resophagus and 
just in front of excretory pore. External tooth conical, slightly 
shorter than the internal tooth. . , 

V ulva may be found behind resophagus, but generally it opens 
in front of its posterior termination, even so far forwards as its 
middle. Two uteri arise directly from base of egg-chamber. 
Receptaculum seminis short and ovoid; Hot constricted off from 
the uterus. 

Egg? Tail short, digit iform, with rounded tip. 
Body of male small er and slenderer than that of female. Bursa 

ornamented with spines. Three large papill re just in front of 
anus; 3rd pair of post-anal papillffi at the level of the 5th pair of 
external papill re. 

Spicllles unequal, right larger and shorter with bent tip, left 
slenclerer and gtraight. 350 and 480 fL long r espectively. 

Host: M~6S ratt~6S. Stomach. Morocco. 

(35) PHYSALOPTERA BREVI vAGINATA Seurat, 1917 . . 

Only immature female known; 9'8 min. long X 444 fL thick. 
External tooth strongly chitinised with broad base (surbaissee) 

and bent outwards. Internal tooth tripartite, and higher than 
the external tooth; its middle part is bicuspid. Two papillre to 
each lip. CEsophagus 1/4th, tail 1/ 35th of body-length; tail has 
a r ounded tip, and the caudal pores are in its posterior third. 

Vulva immediately in front of middle of body, 2'3 mm. from 
anterior extremity. Vagina very short, 300 fL long; egg-chamber 
600 fL long, and its posterior end passes directly into the two 
uteri. 

Host: Vespertilio lcuhlii. Stomach. Bou-Saada. 

(36) PHYSALOPTERA ALA'I'A; var. CHEVREUXI SeUl'G1,t, 1914 . 

Has same character as Ph. alata; differs by its smaller size and 
very posterior position of the cervical papillre and excretory pore. 

11l{ale 7 mm. long X 5] 5 fL thick. Muscular resophagus 260 fL. 
CEsophagus 1/4th of body-lengtb. Oervical papillffi 370 and 360 fL 
from anterior end; excretory pore 384 fL. 

Female (immature). Length 8 mm.; tail long (310 fL) and 
conical. Vulva a short distance behind end of CBsophagus. 

Host: Hawk. Bone. 

(37) PHYSALOPTERA ALATA, var. NOUVELI Seurat, 1915. 

Large nematodes with robust body and regularly attenuated 
anteriorly. Oervical papillre subsymmetrical, situated more or 
less at the level of the hind end of the muscular resophagus. 'l'wo 
lateral lips, each with a large trianguhr external and pointed 
tooth, and a very small internal tooth ,",ith three tips. CEso
phagus short; 1/6th of body-length. 

J.l!lale. Length 22-28'5 mm. X 900 fL thick. Tail conical and 
slender, 1'165 mm. 10ng. Oircumcloacal area covered with small 
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cuticulaI' tubercles. (Arrangement of the papillre as in Ph. alatct.) 
Three pre-anal sessile papillre arranged in a triangle. Four pairs 
of p0st-anal ventral papi1lre; the 1st and 2nd pairs of these are 
slightly stalked, and are found on the posterior lip of the cloaca ; 
the last pair is situated just behind the middl e of the tail. Five 
pairs of lateral stalked papillre grouped about the cloaca, the last 
inserted at the level of the 3rd pair of post-anal ventral papillre. 
Right spicule robust and large, 550 JL long; left spicule slenderer, 
feebly chitinised, and longer. 

Female 33 mm. long X 1'055 mm. thick. Tail long, conical, and 
pointed. Oaudal pores in its anterior third. CEsophagus 5'61 mm. 
long. Vulva in front of termina.tion of resophagus, 3'8 mm. from 
anteri0r end. Unpaired female genitalia very long; vag'ina 
2'15 mm. long and directed backwards; egg-chamber 3'125 mm. 
long; trunk 500 JL long, and divides posteriorly t(') give rise to 
two uteri. Receptacula seminis pyriform, 600 X 325 I,),. Egg 
elliptical, thick-shelled, and embryonated; they measure 50 X 25 JL. 

Hosts: Aquila clwysaetos. CE h' B S "d 
A "t' sop agus. ou- aa a . 
.LiCc~p~ er n~s~ts. 

(38) PHYSALOPTERA SUBALA'fA Schneider, 1866. 

Length of male 32 mm. 
Tips of lips very prominent. Outer tooth longer than inner 

tooth; edges of smaller teeth quite parallel, and pointed at the 
tip. Four pairs of stalked circumcloacal papillre. r:rhree sessile 
pre-anal papillre, the middle one nearer the anus; three pairs 
behind the anus, of which the last two pairs are close together, 
one pair behind the other, and the last pair neal'er the mid-line; 
the other pair is situated at about the j unction of the 1st and 2nd 
tail thirds. 

Host: F'alco sp. Stomach. Brazil. 
With regard to the nature of the teeth, Schneider's description 

differs from his figure; he states that the outer tooth is larger 
than the inner, and in his figure shows th e outer tooth very much 
smal1er. I take his figure to represent the correct nature of the 
teeth. 

Sem'at (1 914 c) tentatively r eferred to this species some Physa
loptera which he obtained from the stomach of a Buzzard, San 
Martino, Oorsica. Briefly he describes this material as follows :
L arge a nd robust body. T wo lips, each with a small and cun eiform 
outer tooth and a large tripartite inner tooth. CEsophagus 
1/ 4'5 in male, 1/ 6th in female of body-length. Vulva in anterior 
third of hody, 0 mm. behind resophagus. Vagina 1 mm., egg
chamber 750 JL lOllg; t runk divides t o give origin to two uteri. 

Bursa with four stalked circumcloacal papill re . Three pr e-anal 
ventral papill re f0rm a triangle ; two pairs immediat ely behind 
anus, 3rd pair in middle of tail. 

Spicules unequal ; left 840 JL long, sl ender, and pointed ; l'ight 
less than 400 JL long, and thicker. 
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(39) PHYSALOPTERA CROSI Seurat, 1914. 

Male 22 m!ll. long by 660 /L thick, female 12-22 mm. long. 
Two lips, large, each with two external papilla:!. External tooth 

large and triangular; inner median tooth very small and tri
partite. Cervical papilla:! situated immediately behind level of 

• nerve rmg. 
CEsophagus 1/6th in male, 1/4th in female of body-length. 
Male bursa plus well-developed ala:!, and ornamented with 

tubercles. Arrangement of its papilla:! as in Ph. galinie7'i and 
Ph. s~tbalatc~, except that an unpaired sessile papilla is present 
between the last pair of ventral papilla:!. Spicules equal, 300 fL 
long. 

Tail of female short, with caudal glands opening in front of its 
middle. Vulva in anterior third, 1 mm. behind CBsophagus. 
Vagina shorter than egg-chamber, which is 1200 fL long X 300 fL 
broad; trunk 400 fL long, and divides to give rise to the con
neetions of the two uteri. Eggs 55 X 25 fL' embryonated. 

Host: Accipiter ni8~~s. Stomach. Mascara. 

(40) PRYSALOP'fERA GALINIERI Seurat, 1914. 

Length, male 21 mm., breadth 780 fL; length, female 17-34 mm. 
by 1 '05 mm. thick. 

Two lateral lips, each with a large and very conspicuous 
tripartite inner tooth. 

CEsophagus 1/6th in male and 1/7th in fem a.le of body-length. 
Oloaca 925 fL from;end of tail in male. Five pairs of stalked papil1re, 
of which the anterior 4 pairs are arranged circumcloacally, and 
the last some distance further back. Eleven ventral papiUre, with 
short stalks and approaching mid-ventral line; of these, 3 are 
pre-anal, 4 immediately behind the anus in a transverse row, 2 at 
the level of the posterior pair of circumcloacal stalked papillre, and 
2 midway between the posterior stalked papilla:! and tip of tail. 

Spicules short, 360 and 380 fL long. 
Vulva a short distance in front of middle of body, far removed 

from hind end of CBsophagul:i. Ovijector passes forwards; vagina 
2 mm. long; egg-chamber oval, 600 fL long; trunk 200 fL long. 
Two uteri, one of which passes forwards and then recurves 
backwards, whereas the other passes straight back. Recep
taculum seminis sharply constricted off from oviduct and uterus, 
rounded; diameter 240 fL. Eggs 65 X 35 fL . 

Host: Aigle. CEsophagus and stomach . A'in-Oussera. 
• 

(41) PHYSALOPTERA LEPTOSOMA (Gervais, 1848), Seurat, 1917. 

Syn. Stl'ongyl~ts leptosornus Gervais, 1848. 
Ph. cha1nceleontis Gedoelst, 1916. 

Length of male 7'8- 20 mm., of female 12'5-45 mm. 
Two lips ; external tooth cuneiform, slightly knobbed at its tip; 

internal t ooth spike-like ; lateral teeth bicuspid (these teeth more 
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or less as in Ph. pa1'adoxa, except that inner median tooth is 
larger) ; inner denticulate border reduced and interrupted in 
places. 

M uscnlar resophagus very short. CEsophagus 1/6th in male, 
1/ 10th in female. Cervical papillro asymmetrical: just behind 
muscul'1r CBsophagus. . 

V lllva at level of end of resophagus 01' just postel'ior: va.gina 
2'2 mm. long, egg-chamber 925 ft long, trunk 500 ft long. Two 
uteri. Receptaculum seminis 400 ft long. Eggs 52 X 35 ft. 

Tail of female elongate and digitiform, with its caudal pores in 
its posteriol' third. 

Oircumcloacal area of male with small tubercles arranged 
longitudinally; in adult males these are spined. 

Male bursa lanceolate; 4 pairs circumcloacal stalked papill ffi . 
Thirteen ventral papillffi ; of these, 3 in front of anU8, the lateral 2 
being shortly stalked; 2 pairs immed iately behind anus; 2 pairs 
just in front of middle of t ail , the anterior pair being stalked; 
2 papill ro at posterior third o~ tail. Spicules very unequal; right 
Bhort and thick, 156 X 35 ft; left slender and twelve times as long 
as the right, 1'92 mm. 

Hosts: Urol1/,astix acanthinu10~t8 and U. a . var. nig1oiventris. 
. Stomach and resophagus. A lgeria. 

VCt1'amts grise~~s. Stomach and intestine. Algeria. 

(42) PHYSALOPTERA CHAlIfiELEONTIS Gedoelst, 1916. 

Syn. Ph. leptoso?na (Gervais), Seurat, 1917. 
Length of male 13'4 mm., of female 22 mm. X 815 ft thick. 
Two hemispherical lips, each with a triangular external t ooth . 

No internal teeth. 
CEsophagus of male 1'9 mm., of female 3'7 mm. long; bursa 

1'44 mm. long; spicules unequal, right 370 ft, left 2'1 mm. long. 
Arrangement of bursal papillffi as in Ph. ctffinis. Vulva divides 
body into ratio of 1 : 4. Two uteri. Eggs 56-63 X 40-44 ft. 

Host: Ohct?na3leon gracil1s. Stomach. Belgian Oongo. 
r agree with Irwin- Smith (1922) that this species is the 

~ame as Ph. lepto8o?nCb (Gervais), Seurat, 1917. The close similarity 
between Gedoelst's and Seurat's descriptions is very striking. 
The slight differences in the lengths of the spicules, length of 
resophagus, and position of the vulva can very well be acconnted 
for as individual vari~.tions. 

GROUP Tetradelphys. 
(43) PHYSALOPTERA NUMIDICA Seurat, 1917. 

, 

Male unknown. Length of female 31'9 mm., thickness 950 ft. 
Two lips, ea.ch with a very large external tooth, a very small 

inner median tooth, and two bicuspid ]::tteral teeth. Oervical 
papillro subsymmetrical and situated far behind the muscular 
resophn,gus, at the level of the excretory pore. Tail short and 
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conical; caudal pores in its posterior third. Muscular resophagus 
short; resophagus 1/ 8th of body. 

Vulva in anterior quarter of body, 3'8 mm. behind resophagus. 
Vagina 2'16 mm. long, straight; egg-chamber long; trunk long, 
and divides dichotomously to give rise to four uteri. Recepta
culum seminis oval. 

Host: Dipodill~tS ca?npest1"is. Stomach. Bou-Saacla. 

(44) PHYSALOPTERA ABBREYIATA Rudolphi, 181 9. 

Syn. Spiropte1'CfJ ctbbrevictta (Rudolphi), Du j., 1845. 
Body robust. Two lateral lips large. External tooth large, 

wedge-shaped, and truncated at its t ip. Three inner teeth as in 
Ph. pa1"a,doxa. Muscular resophagus thick; nerve ring at its 
posterior end. CEsophagus long, 1/3 '6-1 /5 '4 in female, 1/4-1/5'5 
in male of body-length. 

Female. Length 7'8-20 mm., attenuated towards both ex
tremities. Tail conical, with caudal pores just behind its middle. 
Position of vulva variable, opening either in front of or behind end 
of resophagus; divides body into ratio of 1 : 2-1 : 6. Unpaired 
female genitalia, very long (3'5 mm.), consist of vagina, egg
chamber, and relatively long t runk. Four uteri arise by dicho
tomous division of t runk. Receptaculum seminis 150 X 120 ft, 
sharply constricted ofl' from both uterus and oyiduct. Eggs 
50-60 X 37 ft. 

Male 7'5-11 mm. long. Tail elonga,te. Caudal <tIre large. 
Outicular projections small and arranged in rows. Oloacallips 
non-salient. Arrangement of papillre as in Ph. pCwCtdOica. 
Spicules very unequal .; left long and filiform, 2 mm. long; right 
short and stout, 180 X 45 ft. Both pointed . 

This description is based on Seurat's (1914 b, 1917 a) rede
scriptions of the species from worms obtained from the stomach 
of LCtCe1"ta ocellatct. Bou-Saada. 

(45) PHYSALOPTER.A PALLARYI Seurat, 1917. 

Length of male 8'1-10-8 mm., length of female 12'4 (larv::e) to 
25 mm. 

Two lips, each with its anterior border slightly trilobed. Two 
extel'nftl papillre very small. External tooth triangular, pointed, 
and recurved. Internal denticulate border formed of twenty 
sharp denticles. Oervical papilLe at junction of two resophageal 
parts; excretory pore at same level or just posterior. Ta.il of 
female very short a.nd rounded; caudal pores in its posterjor 
fifth. 

CEsophagLls long, 1/ 5th in the male, I j 6th in the female of bocly
length . 

Vulva 260-1200 ft in front of end of resophagus. Vagina short~ 
350 ft long; egg-chamber 1'2 mn1. long; trunk 650 ft long, and 
divides dichotomously to give rise to four uteri. Eggs 65 X 32 p. 

• 
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Male tail massive, ,'vith rounded extremity. Anus opens on a 
large cushion, 100 iL in diarneter and covered "vi th large warts. 
FirF\t two pairs of stalked papillre at the same level ; 3rd pair at 
the level of the cloaca.; 1st pair post-anal ventral papilloo just 
behind cloaca, hst pair 85 fJv from caudal extremity. Spicules 
unequal: right pointed and thick, 150 iL long; left slender, 260 fJv 
long. 

Host: Agc61na bibroni. Stomach and intestine. Marocco . 
• 

(46) PHYSALOPTERA AFFINIS Gedoelst, 1916. 

Length of male 11-13'2 mm., of female 18'7- 20·7 mm. X '8 mm. 
Two lateral lips . External tooth large and triangula.r; no 

median internal tooth. CEsophagus of cS' 1/46, of ¥ 1/5'6-1/ 6'6 
of body-length. Bursa 1'4 mm. long ; 2 pre-anal and 2 post-anal 
stalked papill oo; 3 pre-anal ventral pap ill re arranged in a triangle; 
2 pairs papilll:e close behind anus; 2 pairs close together in middle 
of tail; 1 pail' at junction of last t ail quart ers. 

Spicules unequal, 2'2 mm. and 270 fJv long; club-shaped plus 
a conical tip. 

Vulva just behind ffisophagus or as much as 2 mm. further back. 
Four uteri. Eggs 56 X 40 fJv. 

Host : Psam,'lnophis sibilans. Intestine. Belgian Congo. 
From Gedoelst's description this speci'es appe:us to be the same 

as Ph. pa?'adotm v. Linst. I have examined Physl').loptera from 
the same host, and these have been found to belong to von Linstow's 
species, and consequently Gedoelst's species must be relegated to a 
synonym of Ph. pantdoxa . 

• 

GROUP Polydelphys. 
(47) PHYSALOprrERA TORRESI (Travassos, 1920). 

Syn. T1L1'gidct to?'resi Trav., 1920. 
Length of male 35 to 40 mm., of female 70 to 90 mm.; 

thickness of male 1 to l ' 5 mm., of female 2 to 2' 5 mm. 
Two subtriangular lips, each with four external papill re and 

one apical fund median papilla . Three t eeth present on the tip 
of each lip , t he median being l::lrger aud mOl'e internal in position 
tban t he other two; it is 17 fJv in length. Lips 85 fJv high. 
CEsophagus cl aviform , 6 to 8 rmn. in length, and its muscular 
part is 400 to 430 fJv long 

Vulva situated about mich'Vay down msophagus. E gg-chamber 
gives r ise directly to 9 to 11 uteri . R eceptaculum seminis pyri
form , 87 0 I~ long and 380 fJv thick. Eggs 42 t o 4!:.l fJv long by 28 fJv 
in diameter. A nus 780 to 870 fJv frorn the posterior extremity. 

Male caudal bursa with. well-developed a,lre . Fonr pairs of 
lat eral circumcloacal pedunculated papillre. Three sessile papiUre 
in front of the anus an d two pairs of sessile papill re in a row 
immediately behind t he anus '; three furt h er pairs equidistant 
from each other in t he anterior half of the tail. Spicules 
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subequal and weakly cbitinised, 430 to 520 ft long. Anns about 
2 t.o 4 mm. from the caudal extl-emity. 

Host: Agmdi paca. Stomach. Bahia, Brazil. 
Discussion. This 'species appears to be very closely related to 

Ph. clilatata Rud., 1i:$H) , the only notable difference being the 
position of 3rd, 4th , and 5th pairs of ventral post-anal papillm in 
th e male. In Pit. torresi th ese are equidistant from each other, 
a,nd are sit uated in the anterior half of the tail , the dista.nce 
between the 2nd and 3i'd pairs being small; in Ph. dilc6tatc£ the 
distances between the 2nd and 3rc1, 3rd and 4th pa.irs are about 
equal and lon g, while that between the 4th and 5th pairs is on ly 
about half this distance. 

Travassos describes and figures five external papillm to each lip, 
but I vel'y mnch doubt whethel' his observation is correct, as in 
all the species of this genus examined by me I have nevel' seen 
more than two; h e also mentious the presence of five similar 
papillre in his description of Ph. t~t? 'gicla, but, having re-examined 
my specimens of th is species, I still maintain that only two 
external papillm are present. 

There seem to be some inaccuracies or misprints in Travassos' 
description of this species. He v,rr'ites "ovejector com vagina 
claviforme longa de cerca de 4() mm . de comprimento." I think 
this should be 4'6 mm., asit is hardly likely that this organ would 
be about half the length of the worm. Further, with regard to 
the ventral pre-ana.l papillre of the male, the description reads" 3 
pares situados im ediatamente acima do anus." As he figures the 
usual three pa,pillm in front of tbe anus, I think this sentence is 
intenrled to convey the fact that three papillre, not three pairs, are 
situated in this position. Because of this error, the numl)er of 
paired papillm is given as 12 instead of 10 pair in addition to an 
unpn,ired papilla. 

'vVith reference to the position of the anus in the male, the 
description reads that it is " a. cerca de 2, a 4 mm . da estremidarle 
posterior."' In his French translation this sentence is rendered 
"a environ 2'4 mm , de l'extl'emite postel'ieure." I am accepting 
the original to be what T,t'avassos meant, although from the 
construction of the two sentences it "woulrl appeftr that tbe 
translation probably describes the true state of affail's. 

It is not perhaps ont of place here to draw the attention of those 
consulting rrmvassos' Ol'iginal descl'iption of this species to tbe 
fact tbat the F l'ench tmn, 'lat ion does not always give a correct 
rendering of the Portuguese text. 

Forms with undetermined number of uteri. 

(48) PHYSALOPTERA CAUCASICA v . Linstow, 1902. 
l\lale 14·22 mm. long X '71 mm. broa(l; female 2'7 mm. long by 

1'14 mm. thick. 
Cuticle nn6nged. Lips with foul' submed ian papillm, an cl large 

con e-shaped external teeth. CEsopll ;1,gus 1/ 5th of body-length. 
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Male bursa broa.d anteriorlv and narrowed beh ind; small 
• 

tubercles on its ventral face. The spicnles are unequal, r ight 
short and broad, left long and filiform; measur'e '62 mm. and 
1'76 mm. long respectively. One pre-a.nal pair of pflpill re (the 
median prooH,bly missed) and five post-anal pairs of venhal 
papillre; the alTflngement of these papillre is similar to those 
found in Ph. rrnordens, except that the relation of the 3rd and 4th 
pall's to the ventral mid-line is the reverse to that found in 
Ph. rrnordens. Four pairs of lateral stalked papillre . 

F emale tail rounded, 1/ 53rd of body-length. Vulva in the 
region of union of the 1st and 2nd body sixths. Egg 57 X 39 fJ- . 

Host: Homo sapiens. Intestine. Oaucasus. 

(49) PHYSALOPTERA DIGITATA Schneider, 1866. 

Length of male 20 mm., of fe~11ale 27 mm. 
Outer tooth small, inner tooth larger than outer, with its t ips 

rounded. Vulva 4 mm. from head end . Of the inner bursal 
papillre , 3, 4, and 5 are more or less in a line on the ventral 
surfa,ce. Distance between 4 and 5 smaller tban between 3 
and 4. Distn,nee from 5 to tip of tail more or less equal to tbe 
distance between 3 and 5; 1 and 2 immediately bebind anus . 
Three pre-anal papillre in a triangle. Four pairs of stalked 
papillre; t he distance between the most anterior two pairs 
greR,ter than that separating the otbers. 

Host: li"elis concolO?" . Stomach. Brazil. 
Ph. te?'Clentcttct Mol. , 1860, was described hom the same host, 

but it appears to be diffel'ent from Ph digitata Schn., as shown by 
the difference in arrangement of its post-ann,l sessile papil1re. 
The nature of tbeir teeth is, however, very similar. 

(50) PHYSALOPTERA BREVISPICULUM v. Linstow, 1906. 

Male 11'1 mm. long X '95 mm . thick; female 11·4 mm. long 
X 1'06 mm. thick. Each lip with three small peaks (teeth ?) 

on its summit. A preputium-like thickening over the tai l is 
present. 

CEsophagus 1/ 6'5, tail in male 1/9'4, in female 1/ 22 '3 of bocly
length. Spicnles very short, feebly curved, '79- '81 mm. long. 
Eggs 36 X 31 fJ-. 

Host: F'elis Tub'iginosa. Stomach . Oeylon. 

(51) PHYSALOPTERA GEMINA v. Linstow, 1899. I 

Length, male 11'4, female 19 mm. X '53 mm. thick. 
Two large conical external teeth; small lateral teetb ; more 

smaller ones internally. 
CEsophagus 1/ 5'9, tail of male 1/ 19th, of female 1/ 35th of 

body-length. 
Bm'sa pointed; 4 pairs lateral stalked papiJj:;e arranged in two 

groups, 2 pairs pre-anal and 2 pairs post-anal. Eleven ventral 
papill:;e, of wbich 3 are in a pl'e-anal row, 2 in a row just behind 

• 

• 

• 



• 

• 

• 

NEMATODE GE NUF; PHYSALOPTERA. 1091 

the a nus, 4 stalked and in a transverse T(!)W just in front of middle 
of tail, 2 stalked and at the junction of last tail quarters. 

Eggs .52 X 32 fL. 
Host: Felis catus dornestic~~s. Stomach and intestine. Egypt. 

(52) PHYSALOPTERA CESTICILLATA Sonsino, 1889. 
Length 1 ~-3 mm. and more, slightly attenuated anteriorly, 

obtuse behind. 'rwo retractile lips, with t eeth on its inner front, 
and 'with at least one well-developed lateral papilla. A we11-
defined collar over the lips . 

.Ll£ale. B ursa of variable size, elongate and bent inwards. 
Four pftirs of lateral pedunculate papillm, and six pairs of ventral 
sessile papillm plus two unpail'ed papiUm, one of which is pre
anal , and the other between the last pair of ventral post-anal 
papillm. Except for the posterior unpaired papillre, the arrange
ment of the papillre is similar to that found in Ph. papillot1'~mcata. 
Ventral surface of bursa with longitudinal rows of spikes. 

Fernale immatur e. Tail m ucronate and anus 500 fL from its tip. 
Host: Ccmis cerdo. Stomach. Egypt. 

(53) P HYSALOPTERA TORQUATA Leidy, 1856. 
Males unknown. Females '25-'5 inches long by '02 inches thick 

(3-6 lines X '25 of a line) . 
Body cylindrical, attenuated an teriorly; a conspicuous and 

narrow collar round the head; lips half conical, each with a pair 
of lateral papiUm and a group of four teeth on its apex, of which 
one is exter'nal to the others. Tail short, conical, obtuse, recurved 
from the anal aperture. 

Host: }'£eles lctb1'aclorica. Stomach. [America.] 
Stossich (1889) lists this flpecies under Sp. Inq., but the nature 

of the lips and the collar round the head, together with the 
nature of the teeth, strongly suggest that this species is a true 
Physalopte1·a. 

(54) PHYSALOPTERA MEPHITES Solanet, 190::1. 
Host: jJ![ephites suffocans. Buenos Aires. 
(The description of this 5pecies, published in the' Revista del 

Oentro d. Estados d. Agronomia y Veteri naria.,' Buenos Aires, 
was not available fol' reference.) 

(55) PHYSALOPTERA ELEGANTISSIMA Stossich , 1902. 
Length of female 50-60 mm. Male unknown. 
Body large, cylindrical, and attenuated anteriorly . A large 

more or less imbut iform cuticulaI' expansion embracing most of 
the cephalic region except the lips. Two lateral lips, large, and 
each has three large papiUm one central and two lateral. 
External tooth large and conical, supplemented by two subequal 
denticles. Tail conical and rounded. Eggs smooth and elliptical 
with very thick shell. 

Host: Batelus capensis. Stomach. Eeitrea. 
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(56) PHYSALOPTERA GUlAR'!'I Garin, 1913. 

Length ;35 mm., breadth 2 mm. 
Body cylindrical, elongate, and yellowish in colour; trans

versely stl'iated. Anterior extremity with chitinous expansions. 
Teeth absent. , 
Male caudal extremity bent, with margin of alre lobulated and 

corrugated; anal aperture in middle of bursa. ]'our pain:; of 
circumcIoacal papiUre. No internal papil1re. 

Host: Leptonychotes weddelli. Stomach. S. Pole. 
From Garin's . brief descriptiQn and crude drawing, this 

parasite is a Physaloptera, but the absence of teeth and internal 
papi1100 on the t ail of the male is vel'y remarkable, and suggests 
the possibility of their having been overlooked. 

(57) PHYSALOPTERA CCELEBS v. Linstow, 1897. 

Male 7 mm. long X '51 mm. t.hick. Female unknown. 
CEsophagus 1/4 '6, tail 1/ 15'4 of body-length. 
Four pairs of lateral stalked papi11 oo . Three pre-anal ventral 

papilloo arranged in a triangle. Five pail's of post-anal ventral 
papilloo, of which the last two pairs ar e stalked; pairs 1 and 2 
just behind last pail' of lateral papilloo; pairs 3, 4, and 5 in 
posterior third of tail. 

Host : Centetes eca~Ld(Lt~LS . Madagascar. 

(58) PHYSALOP'rERA DISPAR v. Linstow, 1904. 

Length of male 16'6 mm. by '53 mm. broad; length of female 
25 mm. by ·95 mm . t.hick. 

Tvvo rounclec1 lips surrounded by a cuticular collar. E xt81'nal 
tooth l'eet-angular, with two small papilJoo on either side; further 
back thel'e is a larger papilla on either side. ffisophagus in 
male 1/ 4'9, in fenJale 1/ 6'2 of body-length. 

Tail in both sexes rounded, and forms 1/ 19th in the ma1e and 
1/ 26th in the female of the body-length. 

Oaudal bursa of' male with four pairs of elongat ely stalked 
papi11oo; five sessile papillro round the anus, one being pre-anal 
and four being post-anal; foul' further palrs of post-anal papilloo, 
of which the most anterior pair is jnst behind the level of th e 
last pair of stalked papi11oo, the 2nd and 3rd pairs close together 
at abo'ut the middle of the tail, and the last towards th~ tail tip. 
Spicules very unequal; right broad and '35 mm. long, the left 
slend81'er and '62 Him. lom!'. 

'--' 

Vnlva divides the body into ratio of 3: 8; eggs thick-shelled 
and embryonated, 57 X 39 ft . 

Host: .E1·inace~Ls cLlbiventTis . Stomach. Nigeria. 
Seurat (1917 b) has identified this species with his specimens 

of "Ph. cla~Lsc6," If von Linstow's description of the lips and 
arrangement of the bursal genital papillre is correct, then th is 
species cannot be regarded as the same as Seurat's specimens. 
Oonsequently, I think that until von Linstow's specimens have 

• 
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been re- examined, bis and Seurat's specimens must be treated as ' 
separate species . 

• 

(59) PHYSALOPTERA INCURVA v. Linstow, 1908. • 

Length of male 20 mm. by ·75 mm. broad; female 47 mm.long 
by 1'58 mm. thick. 

Two lips, dorsal and ventral; each with three teeth. . 
CEsophagus of male 1/ 7'6, of female 1/8tn, tail of male .1 j22hd, 

of female 1/235th of body-length. '. 
Male bursa with four stalked papilloo an unpaired pre-anal 

ventral papilla and three pairs of equidistant post-anal papilloo. 

' . 

Spicules unequal, right '36 mm. long and broad, left '57 min~ .. 
long and narrow. ' 

Vulva divides body into rA-tio of 34: 59. Eggs 57 X 39 "". 
Host: Erinaceu s frontalis. . Stomach and intestine. Kalahari. 
It is doubtful whether von Linstow's observations in connection 

• 

with the lips are correct. As all the other chariwteri? are 
typically those of the genus, it is proba.ble that the lips are ' 
lateral in position and not dorsal and ventral. - • 

(60) PHYSALOPTERA CIRCULARIS v. Linstow, 1897. 

Length of male 15'2 mm.; length of female 24 mm. by 1'9 mm. 
thick. 

Two lips, each with two rounded swellings internally, and ' 
three external papillre. 

CEsophagus of male 1/4'3, tail of male 1/ 15·4, tail of female 
1/61st of body-length. 

• 

Four pairs of circumcloacal stalked papil1re; one pair of sessile 
papilIre in front of, and an unpaired papilla just behind anus; . 
three pairs of post-anal ventral papjllre, of which pairs 1 and 
2 are close together at about the junction of the .first two. 
quarters of the tail, and the 3rd at about the middle of the tail. 

Eggs with very thick shells, 49' X 33 "". . _ 
Host: M~6S 1'attus. Stomach Madagascar. 
It is quite possible that von Linstow missed an unpaired pre

anal sessile papilla and four small sessile papillre just behind the 
anus. If this should later be found to be the case, then there 
would be reasonable ground for supposing this species to be 
either the same as, or very closely related to Pl~. m~6ris
brc6siliensis Dies. 

(61) P HYSALOPTERA RUWENZORII Parona, 1907. 
• • 

Length of male 9-9~ mm., of female 14-17 mm. , ' 
Body attenua~ed for a short space anteriorly. Large lips with 

small papillre. Teeth large and conical. CEsophagus 1j6th of 
~ody-length. 

Male caudal bursa large, with large circular expansion anteriorly 
and coni.cal terminal portion; cuticular ornamentations absent i 

• • 
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four pairs of lateral and circumcloacal stalk~d papillre; a larg@
pre-anal unpaired ventral papilla; behind anus two pairs of 
ventral papil1re and a hu'ge unpaired papilla in front of them. 
Spicules unequal, pointed and slightly bent. 

Tail of female long and attenuated. 'Vulva di vicles body into 
ratio of 1: 2; it is slightly raised ana. papillate. Eggs oval, 
thick-shelled, containing partial1y ~leveloped embryos. 

Hosts: .1l1·viccmthis abyssinic~(s. Intestine. Fort Portal, 
Africa. ' 

Epimys ~tgandce (i1filS ugandce). Intestine. Fort 
Portal, Africa. 

(Compiled partly from Parona and Hall's (1916) descrip
tions. ) 

. (62) PHYSALOPTERA SCIURI Parona, 1898. 

Length of male 16 mm., of female 17- 32 mm.; breadth of 
male '5 mm., of female '5-1 mm. 

Two large and semicircular lips, with foliaceous external 
tooth. . -

Caudal bursa of male large and lanceolate; 4 pairs of lateral 
stalked papillre situated circumcloacally; a large unpail'ed papilla 
close behind the anus; 2 pairs of ventl'al papilJre situated 
marginally and at about the middle of the tail; a pair of small 
ventral papillre near the tip of the tail. The bursa is ornFtmented 
with numerous tubercles. The anus is large and circular, and 
has a scalloped and raised edge. 

Tail of female obtuse. Vulva non-protJ.-lberant, and divides 
the body more or less into the ratio of 1 : 2. Single uterine tube. 
Eggs small and sphericFtl, with a diameter of 16-22 ft. 

Host: SCiU1"U,S rnelanogctster. Stomach and intestine. 
Mentawei. 

As Hall (1916) has pointed out, Parona's observations with 
regard to the uteri is probably incorrect; in all other PhysFtlo
ptera in which the number of uteri has been determined they 
are never less than two. . 

(63) PHYSALOPTERA INERMIS v. Linstow, 1906. 

Length of male 21'5 mm. by 1'26 mm, thick; length of 
female 51 mm. by 1'62 mm. thick. 

CEsophagus of male] / 3'8, of female 1/8'5, tail of male 1j21st, 
of female 1/425th of body-length . 

Bursa with four stalked papillre on either side and four pairs 
of equidistant ventral and post anal pnpill re ; the most anterior of 
these are situated at about the middle of the tail. Longitudinal 
striations on alre. 

Spicules 2'37 mm. long. 
Vulva divides body into ratio of 11 : 17. Eggs 47 X 26 ft. 
Host: Sciunts p1·evosti. Stomach. Koenigsberg . 

• 

, 
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(64) PHYSALOPTERA CITILLI (Rud ., 1819), Hall, 1916. 

Syn. 8piroptera citilli Rnd., 1819. 0 

Male unknown; female 7-13 mm. long by 400 JL thick. 

1095 

" Body ctirvec1. Anterior extremity very slightly attenuated. 
Head rounded, continuous with the body, and with the cuticle 
inflated. Mouth with two large lips. Six head papillre, of 
which there are two conical papiUre situated on each side near 
the angl e of contact of the two lips, and one spherical papilla at 
the base of each lip. Outicle densely striated transversely. 
Posterior extremity of female obtuse. V ulva in anterior portion 
of body." 

Host: Citellus citellus. Stomach . 
Hall (1916) t.ransferred this species to Physalopte?'ct , partly on 

the opinion expressed by Molin and partly because the description 
could apply to a member of this genus. I follow both th ese 
authorities, and consequently list it as a valid member of the 
genus Physalopte?·a. 

• 

(65) PHYSALOPTERA PYRAMIDALIS v. Linstow, 1879. 

Length of male 18 mm. by 1 mm. thick; length of female 
50 mm. X 1'5 mm. thick. 

Two pyra.mid-like lips, dorsal and ventral in position. Outer 
tooth pointed, inner tooth of same size and t!:ipartite. CEso
phagus 1/5'7, tail I j 28th in male and 1j 55th in female of body
length. Two pre-anal and two post-anal stalked papillre in 
caudal extremity of male; in addition 4 pairs of un stalked 
papillre, of which one pair is pre-anal and 3 paiios post-anal. 

Vulva at junction of 1st and 2nd body fifths. Eggs very 
th ick -shelled, 42 X 33 JL. 

Host: Chol(/3p~ts didactyl~ts. "An den Sehnen del' Zehen." 
Surinam. 

This species appears to differ from Ph. papillotruncata by its 
pointed outer tooth and by the more anterior position of the 
vulva; nevertheless I am inclined to think that this species is 
identical with or a variety of Ph. pctpillotntnccttcto 

It is possible that von L instow is mistaken in the position of 
the lips, and that they are renlly latera1. 

• 0 

(66) PHYSALOPTERA LIMBATA L81dy, 1856. 

Length '5 inch, breadth '02 inch (6 lines X '25 of a line). 
Mouth two-lipped and surrounded by an elevated linear 

margin. Caudal extremity of male alated and having four pairs 
of cli vergent and stalked papill re . 

Host : Scalops cctnctdensis. Stomach. Philadelphia. 
Molin (1860) lists this species under Sp. Inq.; however, in 

view of the fact that there are two lips sUlTonnded by what may 
be interpioeted as a cuticula,Y collar, and that t he male bursa is 
alated and has four (pairs) of stalked papiUre, I think there is 
good ground for supposing that t.his speQies is a true Physaloptera. 

73* 
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(67) PHYSALOPTERA ~ASILIONIS Gedoelst, 1916. ~ 

Larvre: length 6 mm. ,Two lateral lips. External tooth 
triangular. CEsophagus ~k23-2'33 mm. long. Nerve ring in 
posterior quarter of muscular resophagus. Tail ~ conical and 
blunt, 215 fL long. . 
, Host: Nasilio b?·achyrhynch~~s. "Tissu conjonctif." Belgian 
·Congo. . . ' 

. (68) PHYSALOPTERA BILABIATA (Oreplin, 1829), Duj.ardin, 1845 . 
• 

, Two large lips, prominent. and obtuse. Body much attenuated 
anteriorly. Oaudal extremity of male refiexecl, alate, elliptical, 
with four stalked papillre. Tail of female conical and ob.tuse . 

. Length, cS 0'025, .2 ultra ,0'025; breadth 0'001. 
Host: Lani~~s minor. Intestiue. (Extracted from Stbssich's 

Monograph.) . 

(69) PHYSALOPTERA MEGALOSTO:M:A -Oreplin, 1829. 
. ' 

, 
-

Syn. Spiroptera megalostoma Duj., 1845. 
Ph. alata 8.toss., 1889. 

Head naked, with large and simple mouth. Oaudal extremity 
of male with alre up to its tip; female straight, with rounded 
·extremity. 

Host: F(~lco nisus. Proventriculus. Greifsw. 
. This species is considered by Molin (1860) Rnd Stossich (1889) 
to be the same as Ph. (~lata Rnd. 

• 

(70) PHYSALOP'l'ERA INFLA'rA (Mol., 1860), Stossich, 1889. , 

Syn. Spi1·opte?·a . infl(~ta Mol., 1860. • 

• 

Length of female 7 mm.; male unknown. 
, Body striated and ' attenuated · posteriorly. Outicle of head 

inflated; no internal teeth on lips. Oaudal extremity conical, 
with an obtuse apex. Vulva in anterior part of body. 

Host: }i'(~lco ~micinctus . Stomach and resophagus. Brazil. 
• 

(71) PHYSALOPTERA CRASSA v. Linstow, 187~. . 

Male 14 mm. long by 1'5 mm. thick; female 23 mm. long by 
2 mm. thick. ' , 

Lips pyramid-sh aped, each with tw~ outer papillm and tvvo 
median teeth, of which the inner is tripartite. illsophagus 1/4'7 
of body-length. Oervical papillre '6 mm. from anterior end , 
situated dorsally and ventrally. 
: . Tail of male rounded, 1/ 11'7 of body-length. Bursa with six 
pairs of papillre, of which the anterior five are stalked and 
arranged in a longitudinal row close to the anus; the 6th and 
unstalked papillre are found on the inner side of the 5th pair. 
Oirri unequal, '66 and '36 mm, long. . 
, Tail of female rounded, 1/2 2nd of body-length. Eggs 49 fL by 
26 fL. . 

Host: Alauda (trvcnsis. Intestine. 
• 

Stuttgart. ' • 

• 

• 

, 
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(72) PHYSALOPTElI.A TRUNCATA 8chneidf?r, 1866. ' , ' ' ", 

Male 25 mm. and female 33 mm. long. 
Inner Outer tooth knobbed, "mit beilartiger Schneide." 

teeth heart-shaped. 
'Four ' pair:s of 'lateral a,nd stalked papillre on ma.le tail; the 

distance betweell the 2nd and 3rd somewhat greater than that 
between the 1st and 2nd, and between the 3rd and 4th. Thr'ee 
pre-anal papillre in a row, the central one of which is small. The 
] st and 2nd pairs of post-anal ventral papillre small and just 
behind anus; three larger pai:.;s further down. The ratio of the 
distances between the 2nd and Srd, the 3rd and 4th, the 4th and 
5th, the 5th an,d t.he',tip of the tail ~s about'as 1: : 1 : 2: 2. ' 

Host: Phasiamts gc~llus. Stomach. Brazil. . , 

, 
, 

(73) PHYSALOPTERA. FUSIFORMIS v. Linstow, 1902. 

Male 18 mm. long by 1·38' mm. thick; female 30 mm. long by 
1'97 mm. thick. 

, 

Two rounded lips, each with three small papil1re on outer' 
edge. CEsophagus of male 1/ 3'8, of female 1/ 5'3 of body-length; 
tail of male 1/ 23rd, of female 1/ :20t.h of body-length. Bursa 
small and heart-shaped; four pairs of .l ateral stalked papillre; one 
pair of sessile pa-pillre in front of anus and separated from each 
other; a pair 'of sessile pap i1l re just behind anus; an unpaired 
papilla in middle of tail, and three more pairs behind it and 
equidistant from each other. , 

Vulva in anterior half, and divides body into ratio of ' 13: ,56. 
Eggs 81 X 26 ft. . 

Host: Mic1'opogon sp. Breslau Museum. 
, - , 

, ' , ' -
(74) PHYSALOPTERA DEN'l'ATA v. Linstow, 1883. 

, 
, 

" , 

Male 7 mm. and female 12 mm. long and ·,90 mm. thick. 
Two large lips, each with a large terminal outer tooth and 

spike-like inner tooth. Cervical papillre ·L.lB mm. from head end. 
CEsophagus 1/ 4'2" tail of male 1/ 11 th, of female 1/ 25th of body-
length. , , , 

Bursa lanceolate, alre ornamented with conical tubercles 
arranged longitudinally; four pairs lateral stalked, papHlre, all 
are pre-anal; one unpa.ired papilla in front 'of anus and three 
pairs behind it; pairs 1 ai1Cl 2 close together in middle of tail, 
often fused togethl3r ; ' pair 3 at junction of last two tail quarters. 

, , 

Eggs 52 X 43ft. . -
Hosts: Agarnct sangttinolenta. Intestine. Turkestan. 

Vipera bents. ? " 
Phtynocephalus auritus. Mouth and intestine. " 

, 

, , -, 

, (75) PHYSALOPI:ERA BRITANICA Skrjabin, 1916. 
, 

, Length , of i,mmature female 42, mm., breadth 6 mm,. 
unknown. " " - '" . , 

Male 
.. 

, 

• 
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CEsophagus 5'44 mm. long. Cervical papillre '6 mm. from 
anterior end. Tail conically pointed, '46 mm. long. Narrow 
alre on both sides of body. 

Vulva 4'25 mm. from head end . 
Two large lateral lips, each with large external tooth; on 

inner face a series of smaller triangular and pointed denticles on 
either side of median tooth; 10-11 of these on either side, and 
the 5th and 6th of them, from the external tooth end, are large. 

Host: Agarna sp. Intestine. British East Africa. 

(76) PHYSALOPTERA SONSINOI v. Linstow, 1895. 

Length of male 6'5 mm., of female 6'7 mm. and '48 mm. 
thick. . 

A conical tooth on top of each lip. 
CEsophagus of male 1/4'6, of female 1/ 2'75, tail 1/ 9'25 in male, 

and 1/18th in female of body-length. 
Male caudal bursa elongate; 4 pairs of circumcloacal stalked 

papillre; 3 pre-anal sessil~ papilhe in a triangle; 2 large and 
oval just behind anus, and slightly further back 2 smaller . and 
rounded papillre; in middle of tail 4 papillre in a transverse row, 
and further back 2 pairs, of which the anterior pair is large, and 
each papilla of which contains 2 pulps. 

Right spicule 1'89 mm. long ; left spicule '32 mm. long and 
much broader. 

Vulva divieles body into ratio of 5: 31. Eggs 57 X 39 "". 
Host: AgMna rn~ttabili8. Stomach. Pisa. 
Since the spicules are so unequal, it is possible that von Linstow 

has mistaken the right for the left. 

(77) PHYSALOPTERA ALOISII-SABAUDI.iE Parona, 1907. 

Male 6 mm., female 11 mm. long. 
Boely attenuated in anterior third. Two large lips with large 

tooth, and with a series of denticles and one papilla on each lip. 
CEsophagus 1/4th of body-length. 

Male bursa lanceolate; without tubercles on its surflil.ce. Anus 
surrounded by papillre; four lateral papil1re longly pedunculate j 

2nd and 3rd post-anal pair slightly stalked. Spicules large, long, 
and unequal. 

Female with short tail; eggs oval, small, thick-shelled, and 
embryonated. 

Host: Aga,rna. at1·icollis . Intestine. Africa. 
• 

. (78) PHYSALOPTERA SPIRALIS 8chneider, 1866 . 
• 

Length of male 14-22 mm.; length of female 29-67 Inm. 
Outer tooth pointed, inner tooth absent. Inner face of lips 

provided with denticles. A pair of these behind the tooth in 
the middle of the lip; on either side of it an additional pair 
towards the edge of the lips; dorsally and ventrally a row of 
about five. . 

• 

• 
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Tail of male straight. Four pairs of lateral stalked papilloo; a 
pair of sessile papil1re in frorlt of anus and 3 pairs post-anal: 
of these latter the last pair is situated at about the junction of 
the la,st tail thirds, and the other two pairs are situated close 
together just in front of the middle of the tail. 

In the largest females the vulva iR 10 mm. from the ~,nterior 
end. Posterior paIt of body spirally coiled and tail slightly bent 
dorsal wards. 

Host: Amphisbcena sp. Stomach. Brazil. 

(79) PHYSALOPTERA AN1'ARC'l'ICA v. Linstow, 1899. 

Length of male 27 mm. by '79 mm. thick; female 42 mm. long 
by 1'18 mm. broad. 

Two .lateral lips, somewhat rounded; each bears a conical 
outer tooth and two small inner side teeth . 

• 

CEsophagus of male 1/ 8'3, of female 1/ 8'6 of body-length; tail 
of male 1/23rd~ of female 1/ 54th of body-length.. Male cloacal 

. aperture large and rounded, and on either side of it four papillre 
with long stalks. Thirteen ventral papillre, of which 3 are pre
anal, 4 just behind the anus in two rows, 2 on either side behind 
each other in middle of ta.il, and further back another one on 
either side. 

Tail of female conical, with ronnded t.ip; eggs very thick
shelled, 54-44 X 42- 31 fL. 

Hosts: Acanthophis antarctica. S. Australia. 
Cyclod~w occipitalis. CEsophagus. S. Australia. 

I have identified this species with my specimens from VaTanus 
, va'rius and Python spilotes. 

• 

(80) PHYSALOPTERA ALBA Stossich, 1902. 

Male 25-28 mm. long; female 42 mm. long. . 
Weakly-developed lips, each with two large submedian papilIoo 

and with very weak teeth. 
Male bursa lanceolate, with minute ornamentations on its 

ventral surface. Four pairs of lateral papill oo with long peduncles. 
Five pairs of ventral papilloo arranged in two groups, viz. three 
pairs towards the end of the tail and two pairs just behind 
the anus, of which the outer pair has double pulps. 

Tail of female conical. Vulva at the anterior third of the 
body. Eggs embryonated, ellipticaL with very thick shell. 

I have identifierl this species with Ph. anta1'ctica v. Linst., 1899. 
Host: Cyclodns boddcte1,tii. Proventriculus. N uova Olanda . 

• 

(81) PHYSALOPTERA AMPHIBIA v. Linstow, 1899. , 

Male 12 mm., female 18 mm. long by 1'05 mm. broad. 
Two half-rounded lips. External tooth large and cone-shaped, 

internal tooth small and kipartite. CEsophagus 1/ 4'4 in the 
male and 1/ 8'3 in the female of the body-length. . 
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, ': Tail of' male 1/ 15'5, ot female 1/ 82nd of body-length. Bursa 
:- with four pairs of stalked lateral papillre arranged in two groups 
sepal'ated from each other; '1st group of two papillre is pre-anal, 
2nd group is post-anal. Four pairs of ventral sessile papillre, of 
which one pair is pre-anal and ' the other three are in the 
posterior half of the tail; the central pair of these last three 

, pairs. is slightly neater the front than the hind pair. 

, " . , 

Eggs 55 ft X 29 ft. 
Host: Rana maGl·odon. CEsophagus and ventriculus. Luzon. 

, 
, " , - ---,----- - ' , 

" 

SPECIES INQUIRENDJE. 

, ';(82) PHYSALOPTERA :ABJECTA Leidy, 1856. 

. Length of female '83 inches, breadth '04 inches (10 lines X '5 
,of a' line). , Male unknown. 
. " Body most narrowed anteriorly, incurved. Mouth distinctly 
bilabiate; lips lateral, prominent. Oaudal extremity incurvecl, 

, obtusely conical." 
Host: Psammopkisflagellifo1<mis. Stomach. [D.S.A.] 

, 

{83) PHYSALOPTERA BREVICAUDA v. Linstow, 1909. 
. ..' . - . 

. . Two' 1ips widened outwardly, their pulp narrower at its base; 
a papiUre in their middle, and right and left of ' it a cone-shaped 
tooth. " ' . 

, Male 27 mm. long X '83 mm. thick; female 42 mm. long 
X '95 mm. thick. 'l'ail of male rounded, 1/69th of body-length. 

Bursa somewhat heart-shaped and alre ornamented with longi
tudinal strire. Six pairs of stalked papillre 4 pre-anal and 2 
post-anal; the post-anal pairs are situated in a transverse 
row just behind , the anus. Spicules equal, 1'4 mm. long, and 
rounded at their tips. , ' . ' 

Vulva just behirid middle of body; it divides body into ratio 
, 23: 21. , Eggs 39 X 26 ft. 
" Host:; Francolinus adspers'Ms. Intestine. S.W. Africa. 

Th~ sh;:tpe of ~he lips, arrangement of the male caudal papiUre, 
, len'gth of the right spicule, position of the vulva, and small size of 
the eggs, seem to indicate that this species is not a Physaloptera. 

, From the description I am not able to place it in any known 
genus, and consequently list it under Sp. lnq. 

, 

. '. 
, (84) PHYSALO~TERA MALLEUS v. ~instow, 1883. 

Length of male 20 mm. by '76 mm. thick; length of female 
42 mm. by 1·5,mm. thick. ' , 

Two very large and rounded lips. CEsophagus 1/ 6'5, tail of 
, male 1/33:3, of female 1/269th of body-length. Bursa oval, with 
, rounded prominences arrange,d in transverse rows. Six pairs ,of 
stalked papillre, of which' 4 pairs are pre-anal;, and 2 pairs are 

, 
, 

• 
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post-anal in position; these last situated just in front Of middle 
of t ail. Spicules un equal, the larger having a double barb at its 
tip. Eggs double-shelled , the outer being thp. thicker; th ey are 
46 x 29 fL. 

Host: C01'V1,lS cm'nix. Turkestan. 
This is probably not a Physaloptera, as evidenced by the 

I'onnded lips without teeth, the arrangement of the bursal 
papillre, and the presence of a hook on the spicule. 

(85) PHYSALOPTERA PAPILLORADIA'l'A v. Linstow, 1899 . 
• 

Length of male 32 mm., of female 56 mm. by 790 fL thick. 
Two rounded lips. , . • 
CEsophagus 1/ 12th, taU of male l/7th, of female 1/ 127th of 

body-length. ' . 
Bursa with 4 pairs pre-anal and 2 pairs post-anal stalked 

pap ill re ; 7 pairs of post-anal ventral papillre, of which 1 pair is 
.just posterior to the anus, and the remaining 6 pairs aTe aggre
gated at the posterior end of the tail. 

Eggs 26 X 12 fL. ' , , 

( 

Host: Canis lupus . Pectoral cavity. Persia. 
As figured by von Linstow, the arrangement of the caudal 

papiUm is very similar to that of Ph. rotundata v. Linst., except 
that, in' 1'ot~mdc6t(6 there are 5 papill oo at the base of the tail, 
,vhereas in papilloradiata there are 12. I have placed this 
species 'under Sp. Inq. because of this similarity, and because 
Seurat has found Ph. rotundata to be a Habronema . 
• 

(86) PHYSALOPTERA SPIRULA Hempr. & Ehrenb., 1828. 

Male 6 mm. long; female unknown. Head continuous with 
· body. Mouth papillate. Oaudal extremity of body provided with 

• 

closed bursal alre. . 
, 

Hosts: P1"ocavia sY11 iaca. Large intestine. Syria and Arabia. P1"occtvia capensis. 
(Extracted from Hall, 1916.) 

, 

SPECIES WRONGLY A'rTRIBUTED TO THE GENUS. 
, 

, 

, 

(87) PHYSALOPTERA ROTUNDATA v. Linstow, 1906. 

Length of male 15'6 mm. by 1·1 mm. thick; length of female 
· 20'3 mm. by 1'5 mm. thick. Both ends of body rounded. 

Two large lips, each bearing a prominent papilla on each side. 
CEsophagus 1/ 8-6 in male, 1/ 9th in female, tail in male l / 40th, 

· in female 1/ 20th of body-length. -
Bursa narrow, with 6 pairs of lateral stalked papillre, of which 

4 pairs are pre-anal and 2 pairs post-anal Two pairs of ventra~ 
papillre at tip of tail, and just in front of them an unpaired 
papilla. Spicules uneqHal ; right 510 fL, left 2170 fL . long,' both 
with rounded tips. " . - .~ '" - ',,--, " 
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Vulva divides body into ratio of 6: 15. Eggs 39 X 26/-t. 
Host: Gtis hm~bwra. Intestine. Koenigsberg. 
Seurat (1914 d) has identified this species as a Habronema. 

(88) PHYSALOPTERA BULBOSA v. Linstow, 1906. 

Host: Pavo spicifeT. Stomach. 

• 

I have recently found specimens of this parasite in the proven
triculus of p(~vO c1'i8t(~tUS from India. From my observations on 
this material I find that this parasite is not a Pbysal(')ptera, but 
belongs to the genus Cyrnea Seurat, 1914. A deta.iled description 
of it will appear in a hter publication. 

(89) PHYSALOPTERA CONTORTA Leidy, 1856. 

"Body capillary, most narrowed anteriorly with the posterior 
4/ 5th spirally contorted; white, with the intestine brown. Lips 
prominent, constricted from the body, trilobate. Tail short 
conical, acute, in the male with narrow a]1£ each furnished with, 
five funnel-shaped pores. Length of female from 6 lines to an 
inch; breadth to one quarter of a line; male from one-half to 
three-quarters of the size." 

Hosts: Errnys se1'?'ata, Errnys reticulata, Oi8t~~do ca1'oli?U6, and 
Kinoste1'num pennsylvan1-c~~m. Stomach. [U.S.A.] 

Baylis and Lane (1920) suggest that this species is probably 
identical with or closely related to Spi1'O XyS cont01'ta (Rudo, 1819), 
Schn .. , 1866. I have been able to examine some specimens of 
Spiroxys contm'ta obtained from Errnys ol'bicula?'is, and from my 
observations Baylis and Lane's view appears justifiable. Accord
ing to Leidy's description, these parasites must be excluded from 
the genus Pkysalopte?'a because of their trilobed lips. Molin 
(1860) has already doubted the Physalopteran affinities of this 

• specIes. 

(90) PHYSALOPTERA CONSTRICTA Leidy, 1856. 

Length, female li inches, male half as long. 
Lips large, lateral, constricted from hody, and trilobate. Tail 

of male with long and narrow turgid a11£; tha.t of the female 
incurved, conical, and acute. 

Host: l'?'opidonotus sipedon. Stomach. [U .S.A.-j 
The nature of the lips definitely excludes this parasite from 

the genus Pkysalopte?'a, no member's of it having trilobed lips. 
Baylis and Lane (1920) sugges~ that this parasite may be 
a 'l'anqua. I agree with them in so far that it falls into the 
family Gnathostomidre as redefined by them, but as to its closer 
relationship to any of the genera of this family, it does not appear 
justifiable to draw any conclusions; Leidy's brief description of 
the parasite is equally applicable to the genus Spi?'oxys as to the 
genus 'Panqu(~. 

Molin (1860) also expressed doubt as to this species belonging 
to the genus Pky8alopter(~. . _ 
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(91) PHYSALOP1;ERA MUCRONA'1'A Diesing, 1851. 

Host: Alligcttor mississippiensis. Georgia. 

1103 

This parasite has been found by Molin to be an Ascarid, and , 
von Drasche has identified it with Ascw'is lanceoZCtt£~ Mol., 1860. 

(92) PHYSALOPTERA OVATA v. Linstow, 1907. 

Length of male 13'8 mm.; length of female 16'8 mm. by 
1'22 mm. thick. 

Mouth surrounded by 6 cones. illsophagus of male 1/ 4'4, of 
female 1/3'5, tail of male 1/ 14th, of female 1/ 531'd of body-length. 

Bursa oval, with 5 pairs of equidistant and lateral stalked 
papillre, the 2nd being the longest; 2 pairs are pre- anal. 
8picules equal 290 ,,u long. 

rrhe vulva div.ides the body into the ratio of 13: 31. Eggs 
narrt>w, 42 x 13,u. 

Host: Ast~tr melanoleucus. Ventriculus. Oamel'oon (K::tmerun). 
The nature of the lips rules this species out of the genus 

Physalopte?"Ct ; this is supported by the nature of the bursal 
papillre and by the extremely narrow egg. 

The description is too incomplete to definitely say to which 
genus it should be transferred, but it appears to have some 
resemblance to the genusoGyrnea Sem'at, 1914. 
, 

(93) PHYSALOPTERA SAGINATA Rud., 1819. 

Syn. Spiroptera saginata (Rud.), Duj., 1845. 

I examined examples of this species from C'OTVUS cajanus and 
,Gaprimulgus guianensis while at Vienna, and am consequently 
able to confirm Molin's (1860) view that this species is a Spi?'o
ptera. 

, 

, (94) PHYSALOPTERA S'l.'RIATA v. Linstow, 1883. 

Length of male 18 mm., breadth '48 mm.; length of female 
25 mm., breadth :66 mm. 

Two dorso-ventral lips, small and rectangular, having a wavy 
anterior border and divided into three parts internally; 4 small 
interlabia. Tail of male spirally rolled, 1/ '(,7'5 of body-length; 
tail of female rounded, 1/ 8i:h-d of body-length. 

Oaudal aIm of male with longitudinal striations. Four pairs of 
pre-anal stalked papillre; 1 unpaired papilla in front of anus; 
'2 pairs post-anal and dividing tail roughly into thirds. 

Vulva divides body into ratio of 3: 2. Eggs 46 x 2p,u. 
, Hosts: T'ropidonotus hydr~ts. Turkestan. 

Giconia alba. Ston'l acb. Turkestan. 
, Seurat has obtained a Cyrnea horn different species of C'iconia, 
wbich he identifies with Ph str1'ata. This species is undoubtedly 
not a Physaloptera, a.nd from von Linstow's figure and description 
of the lips I think Seurat is correct in transfening it to his 
genus. 

, 

, 
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(95) PHYSALOP'fERA. Sl'RONGYLINA Rud., 1819. 
Syn. Spiroptera afJinis Duj., 1845. 

Length of male 7'87 mm., of female 15·25 mm. to 20·25 mm. 
' Body white and head appears to have papill re; tail of male 

with lateral alre, so that it resembles a Strongylid tail. Spicules 
fairly long and thick. " , 

" 
Host: Cuculus seniculus. Stomach and intestine. Brazil. 
Molin ruled this species out of the genus Physaloptera, st ating 

that it belonged to a new genus. 
, The description is too incomplete to warrant it being referred 
to any now known Nematode genus. 

(96) PHYSALOPTERA TENUICOLLIS Rud., un 9. 
, 

SYll. Spiropte1"a tenuieollis (Rud.), Duj., 1845 • 
. Male unknown; length of female 41 mm., breadth 1'15 mm. 
' ,Mouth rounded; anterior end sharply attenuated for a 

distance of 2'25 mm. 
Host: FaZeo lLaliaet~~s. Intestine. 
Molin (1860) has identified this species as an Ascaris. 
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