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Some Helminths of South African Lizards.* 

By J. R. :MALAN, Section of Chemical Pathology, Onderstepoort. 

I NTRODUCTJON. 

'l'HE material forming the basis of this work ''"as obtained from 
lizards, ch iefl.y from the Wellington distl·ict. 'l'he collection alsc 
includes material from Tulbagh, Stell en bosch and N amaq ualand. 
The original idea was to study the variations (if any) in the 
prevalency shown by the parasites throughout the entire year. 'l'hE 
time factor did not, however, allow for this being carried out in 
its entirety, and collecting vYas only carried out systematically 
during the winter months of 1935. 

Each lizard was carefully exa mined with a view to finding out 
if the parasites showed any organ specificity. Also, since but 
little is as .vet knO\Yll of the rlevelopment {)f lacertilian parasitic 
helminths, special attention was paid to possible migratory forms. 
With this in view blood smears were taken, lungs were examined 
between t"·o slides and the peritoneum and body muscles were also 
inspeeted. 

The findings unfortunately were elisa ppoin ting. '!.'his may be 
due to the fact that investigation was car riecl out during the winter 
months, when in all probability reproduction of the parasite, and 
hence infection of the host is at its lowest. No larvae or 
microfilaria were founcl in the heart or circulatory system, and 
in only two sepa1·ate instances was one minute larva found in the 
lungs . At no stage was anything found in the body musculature. 

'l'hroughout the seven months during which the lizards were 
dissected, minute la1·vae were found occasionally coiled up, in 
the submucosa of the rectum, without, however, forming any 
cysts. :More definite cysts, varying in size were, however, found, 

* The major portion of this article was presented under title " A cont r i bu­
tion to the Helminth Fauna of Lizards from the Cape" , in partial fulfilment 
for the ~f.Sc. dcgn•c of the University of South Africa. 
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especially in Agmna atra, in all the layers of the stomach wall, 
even extending into the connective tissue of the liver . 'l'he chances 
of finding different developmental stages in these cysts were 
apparently the same as between March and September. These 
cystic forms were not studied in detail, but upon a cursory glance 
appear to be Physaloptem. The rectal forms were not far enough 
advanced to show any diagnostic characters. (A fairly large 
percentage of the A.gama atra' s showed an Eimera infection of the 
gall-bladder.) 

'l'he helminth parasites of lizards in South Africa do not seem 
to have received much attention. 'l'ortoises, and to a lesser extent, 
snakes seem to have cqme in for a larger amount of investigation. 
Although Fuhrmann, Ortlepp and Baer have deRcribed worms 
collected at odd times from some odd individuals, the helminth 
fauna of South African lizards has not yet received the same 
amount of attention as that in other parts. Thus e.g. in this work 
for the first time members of the genera Pamdistomum (TREMATODA), 
Phw·yngodon and Theland•ros (NEMATODA) are recorded from South 
African lizards. Thus far, however, no representatives of the genera 
Tachygonetria, A tractis, V eve1·iia, Osw·aldoc?"u,zia, Gan,quleterakis 
and Skrjabinelazia have as yet been recorded from South African 
lacertilia. 

The lizards collected seemed to be fairly heavily infected and 
none of the species found had been recorded before, although all 
belonged to previously described genera. New species of the 
following genera were obtained : Paradistomum (TREMATODA) ; 
OochMistica (CESTODA); Phm·yngodon, Thelandros and Thubunaea 
(NEMATODA). All these genera have been considered in detail, 
and in most cases it was found necessary to somewhat amend the 
existing generic diagnosis, so as to include variations which have 
been described since the formation of the generic diagnosis. 
This was especially the case with Pamdisto11num, Pharyngodon, 
and to a lesser extent with Thelanrlros. The genus Thubunaect does 
not seem to offer very constant generic diagnostic characteristics, 
and it was deemed advisable to consider this genus for the present 
as sensn lato rather thnn sen5u stricto. 

'rhe species obtained show the follo·wing prevalency : 

Species. Host. 

I 
No. I No. !Infection 

examined. infected. %. 
--
Paradistomum zomtri ...... Zonurus cordylus . ........ Young: 5 - -

Adult : 40 22 55 
Pharyngodon mabu1:ensis . . Mabuia trivittata ..... .. ... 12 3 25 
Thelandros rotundus . ...... Agama atra .. ............ Young: 31 15 48 

Adult: 74 67 91 
Pseudocordylus microlepid-

dolus .......... . ....... 1 1 -
Tkubunaea impa•· . ..... .' .. Zonu•·us cordylus ... ....... Young: 5 1 20 

Adult: 40 10 25 
Oochoristica africana . . . . .. Agama hispida . ... .. .... . 18 5 28 
Do. var. ookiepensis . ... . . Scaptira knoxi .......... . . . 3 1 33 
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'l'he parasites on the whole showed a high host-specificity­
Agama atra and Zonurus cordylus, although collected from the same 
spot, each had its own specific fauna, Yiz. Pamdistornum and 
ThvJnmaea for Zonurus and Thelandros and PhysalozJtem for 
A. atra. However, out of 105 Agama atm, one was found which 
harboured two immature forms of Thubunaea; this evidently was a 
case of aberrancy. Also the one PseudocOTdylus examined contained 
some Theland'r·os rotundus, which is essentially the typical parasite 
for A. atra. 

CLASS TREMATODA. 

FAMILY DICROELIDAE. 

SuB-FAMILY DrcRocot:LIJXXI·~ . 

Genus PARADISTOMUM, (Kossack, 1910), Dollfus, Hl22. 

DICROCOELIINAE with body relatively wide, testes irregularly 
globular: separated from one another in all directions in the sagittal 
plane, more or less symmetrical and near to the ventral sucker, 
separated by the coils of the uterus. Vitellaria formed by a small 
number of relatively large follicles, not extending anteriorly beyond 
the testes, usually only commencing behind the level of the testes; 
intestinal caeca wide rather than slender or narrow. 

For discussion on this generic diagnosis, see page 36. 

Type species : P. Rabvsculum, Kossack, 1910. 

Paradistomum zonur1:. n. sp. 

The material examined was collected from the gall-bladder of 
Zonurus cordyl1lS var. jiavus, 22 out of 45 specimens examined were 
infected, the infection varying from as few as 3 relatively large 
parasites to 18 much smaller ones. Also one Z. cordylus var. niger 
was examined, whose gall-bladder contained 11 small worms, which 
proved to be the same as those from Z. corrlylus var. flm;us. 

'l'he worms are small, transparent and generally broadly oval. 
No spines were cliscerlllble . I n the living specimens the posterior 
extremity was found to be very contractile, so that in extreme cases 
of protrusion the shape of the worm changed from a broadly oval 
form to a more narrow and elongate one. They show a large 
variation in size, varying from 2 · 40 to 5 · 7 mm. in length, with 
a maximum breadth of 1· 36 to 3 · 8 mm., which is attained at 
about the middle of the body. The cuticle is delicate and smooth. 
'l'he mouth and oral sucker are subterminal. 'fhe latter measures 
37;)-591 p. laterally and 337-546 p. antero-posteriorly. The circular 
ventral sucker is situated medially, approximately on the level with 
the testes and measures 319-380 p. in diameter. It does not show 
up very well in the stained specimens but is &een more readily m 
the living specimens and in those mounted in glycerine jelly. 
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The pharynx, which is globular and muscular, varies from 
104 to 168 fL in diameter, and extends into the mouth completely 
(as in Fig, 2.) or partly (as in Fig. 1). The oesophagus is narrow 
and 1·elatiYely short. 'rhe intestinal caeca are simple and broad 
and pass posteriorly along the sides of the body, extending nearly 
to the posterior end of the worm. 'rhe muscular excretory pon~ 
is at the posterior enrl of the body and leads into a fusiform 
excretory bladder. As mentioned above the posterior end of the 
body is contractible and can be protruded (vide Fig. 1). 

[ 
1-ornm. 

I. 

Fig. 1.-l'caadi.stomun• zcmu.ri n. sp ., ventral v1ew. 

The male genitalia comprise two testes, sit uated at n lenl 
slightly anterior to the ventral sucker. They are approximately 
equa_l in size and have their outlines irregular in preserved 
specimens. Due to large variations in size of the worms, the size 
of the testes varies largely, from 137- 364 fL x 228-54G fL · The vasa 
deferentia do not unite until just before entering into the cirrus 
sac, which latter varies from 200 to 409 fL in length; its position 
anteriorly extends from the ventral end of the pharynx to just very 
slightly overlapping the posterior border of the horizontal portion 
of the intestine. As seen from the figures its posterior end thus 
ends much anterior to the ventra l sucker. 'rhe cirrus sac include& 
a vesicula seminalis, which is followed by a muscular cirrus capable 
of extrusion. The genital opening is situated ;-entrally to the 
oesophagus. 
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The female genitalia comprise a more or less circular OYary, 
:nS-636 p. in diameter, situated just posterior to the acetabulum, 
medially or somewhat laterally to eit her side; a relatively small 
spherical ootype usually somewhat posterior to t he ovary and ::. large 
irregularly lobed shell-gland, situated somewhat anterior to the 
ovary. The ovary is approximately twice the size of the shell-gland 
and the latter again approximately twice t he size of the oot_v·pe. 
The receptaculum seminis and L aurer's canal were not seen either 
in the entire specimens, or in the serial sections. 

I·O. m.m. 
Fig_ 2.-1-'. zonuri n. sp ., ventral 1·1ew anterior e nd . 

'fhe uterus with numNous transverse coils fills up the posterior 
part of t he hody, being disposed into an antero-po..,;terior loop 
folded transYen;ely, unrl .some transverse loop · anterior to t he ovan·­
The eggs, "·hich are thick and elliptical in shape are Yery numerous, 
are 1 ight in colour in t he posterior loops, They are operculated ut 
the one end a11cl measure 24-.28 fl x 40--44 ;1. 
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The vitellaria consist of somewhat irregularly shaped follicles, 
relatively small, lying symmetrically along the sides of the body, 
external to the intestinal eaeca; they extend from the level of the 
horizontal portion of the intestine to slightly beyond the posterior 
level of the ovary (Fig. 2) or as far back as the posterior third of 
t.he body (Fig. 1). The transverse vitelline ducts meet in the middle 
of the body, usually near the ootype, aud is joined at this junction 
by a duct from the shell-gland. 

D'iscussion: According to G. D . Bhalerao, 1929, the genus 
Paradist01m.1,1n is divisible into two natural groups: -

(1) In ''"hich the cirrus sac reaches or partly oYer-laps the 
ventral sucker; in this group h e induded P. (Distomum) mutabde, 
(Molin, 1859), 'l'ravassos, 1919, P. mbt!scdwn, Kossack, 1910; 
P. (Ettrytrema) C7'UC1:jer, (Nicoll, 1914), 'l'ravassos, 1919, and P. 
(Pmragonimus) tmchysaml, (MacC~llum, 1921), Dollfus, 1922. 

To this group should also be added P. (M esocoelimn) ::,al,olowi, 
(S.krjabin, 1916), TraYassos, 1919, whose description was overlooked 
hy Bhalerao, and the recently described P . e.w:alotes, 'l'ubaugui and 
Masilungan, 1935. 

Although Dhalerao indudecl P. tmchysauri in this group it is 
evident from ::UacCallum's figure that the cirrus sac does not reach 
nor overlap the ventral sucker. MacCallum in his description does 
not mention its position. Similarly for P. C1'u.mfer, Nicoll, although 
he figures the cirrus sac as practically touching the vent tal s·acker, 
definitely states in his ·description that the cirrus sac does not reach 
the ventral sucker, so that P. trachysauri, MacCallum, 1921, and 
P. C7'Ucifer, Nicoll, 1914, cannot be included here. 

The species, which are included in this group compare as regards 
their measurements, general structure and arrangement of organs 
as follo•rs :-
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SOME HELMli\TIIS 01:' S OUTH AFltlCAN LIZAIWS. 

2. The gToup in ,,·hich the cirrus sac ends much anterior to the 
ven tr al "ucker. Examples:-

F . .r;regm-inum, 'rubang-ni 1929 (syn. F. maynam Tubangui 
1928) . 

P. ger-lwnmn, Bhalerao 1!.)29, and provisionally, 
L' . cemtophwe, (Looss 1908), D ollh 1s Hr~:-l. 

Hhalerao 193G added, 
P . (Dicrocoeliu,Jn) o~·ientalis} 
P . (JJ,icrocoPlium) ind'icum N a rain anrl ] )as 1929. 

P. 1Jaloens1:s, Tubangui 1933, and 
P. ·mo.r;he1· , Bhalerao 193G. 

l<'ig. 3.-lJ. parvissim11111-(Aftcr Tra,·assos 1919). 
Fig . 4.-P. magnum- (..\ftcr Tra,·a ·sos 1919). 
~' ig. -'5.- 1'. Zutzi.-(After Tnt,·assos J9l.D). 

Bhalerao further remarked on the posi tion of 1'. caatophorae 
(l •'ig. li and 7), the name given provisionally by Dollfus 1923 to 
the distomid which Looss 1908 had fig-ured hut due to badly 
preserved condition had not i dentifiell. 'l'his pmasite h ad heen 
named P. lan ka by :Fernando, 1923, on giYing a fuller clescription 
of " ·h at he was quite sa tisfied was t he same parasite as th at figured 
hy L ooss. (In the same region of i·he same host from the same 
locality). Sin ce this quite natmally is contr :ny to t he International 
code of Zoological Nomenclature, Blwlerao retain ed P. remto]'lwme, 
so that P. lanka goes into synonomy. 
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J. H. MALAN. 

'l'he tlescriptiou of P. pu rvissuwum, '1'1 avassos 1918 was not 
acces:sible to Dhalerao m India. Nor h a-n• I heen able to obtai11 
a description of it, but from a drawing (Fig. 3) given by Travassos, 
HlHl, it is evident, sin et- c irru:s sac does n0t reach t he ventral sueker , 
th at it falls into the sel'ond group . 

F. ?tw.r;rwm (Fig. 4) and P. l1ttz·i (Fig . 0) described and figured 
by Travassos, 1919, also fall into the secoud group, together with 
P. trachysatni and P. cr11C'ije1·, which latt-er had been put into the 
first gro up hy Bhalerao , and P . :::onm ·i, n. sp. 

Fig. 6.- P. ceratophorae-(Syn . P. lanka, afte r Fern a ndo 1932). 
Fig . 7.-e. cemt ophm·ae-( After Looss 1908). 

Dollfus, 1922, .in eonsicler.ing Dic?·or-oeliulll lauceolat·utn (syn. 
D. d e ndTi.t i f'utn ) as regards the shape of the hotly, lhe position and 
the form of the tes(e,.; .. wd of the ova1·~·, and ibP e:Atent anc1 
dispositio11 of the vitellaria finds inter alia a con~iderable r a nge of 
variaiions and combinations of variations as rt-gards the teste:;. 
T hey m ay he plaeed obliquely to one ano ther, symm etrically or in 
tandem. Further as regards shape they m ay be globular or 
elliptical, \Yith the marg-illS either entire, Or partly eniire a 11fl 
partly lobed or completely lobecl. In another paper of hi s, 192~, 
be also discusses Paradi.1tonulln •trw labile as reg-anl s exie rnal 
appearance, which b r says, as t he name implies, .is parii cularly 
Yaria h le, del)('llfli ng on the aJrtOllD t of c-o11 tra('tion an cl extension 
undergon e . 'l'he maxinnnu breadth , be fillcls, is t hus not always 
at the same leYel , <>Om etimes .in front of and a( oth er times behi11d 
the posterior third of the body. Similarly for the t estes in P. 
rnutabile, he finds that they also are variable as to size, sh ape and 
positiou , so t hat they may be in £rout of the posterim· margin of 
the acetabulum , hut usually partially posterior to the level of the 
posterior margin , but never entirely posterior to the acetabulum. 
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.J. R. MALAN. 

In connection with variation m the shape of the body, 
disposition of Ol'gans, etc ., it may here be noted that P. crucifer 
is apparently an atypical member of the genus Paradistmnu·m, in 
that the body is relatively wider and plumper, the suckers larger 
and the genitalia much more posterior than in any of the other 
members of the genus. 

Dollfus also finds a large variation as regards the size, shape 
and extent of the vitellaria in P. mutabile. This question of the 
vitellaria seems to be important, and I thus deem it advisable to 
consider it in the different species of the genus Paradi~tomu?rL 

In his generic diagnosis, Dollfus, 1922, described them as 
being formed of a small number of relatively large follicles, not 
extending anteriorly beyond the level of the testes, usually only 
commencing behinll the level of the testes. 

8 ) 
Fig. 8.- P. trachysrnL?·i-( After :\iacCallum 9Zl). 
Fig. 9.-P. sokoolo'l.(,'i- (After Skrjabin 1916). 

In P. mutabile, according to Dollfus, there may be up tu 

a dozen follicles (Figs. 4 and 5, Dollfus) extending anteriorly to 
ventral sucker, or at other times only 3 to 6 follicles (Fig. 2, 
Dollfus) not extending anteriorly to the ventral sucker; with 
decrease in the number of follicles there is a corresponding increase 
in the size of the follicles, so that the follicles at their maximum 
size are much larger than those found in any of the other species. 
Dollfus' discussion includes P. rabu:,culum, P. nwtabile, and P. 
crucifer. 

In P. magnum (Fig. 4) and P. lutzi (Fig. 5) the vitellaria 
eonsist of a few relatively large follicles, tending to he on the whole 
smaller than those of P. mutabile, but like,,·ise not extending 
anteriorly beyond the testes. In P. tmchysaU1·i (Fig. 8) the 
vi.tellaria ten d to be compact and. voluminous, a state of affairs 

0!) 



SOME HELMINTHS OF SOUTH AFRICA!\ LIZARDS. 

that is also met with in P. crucije1', and in P. cemtoplwnw, a:,; 
figured by Fernando (Fig. 6). In this latter species, however, th ey 
tend to extend anteriorly beyond the testes ( cf. Looss' fignre). 
In P. zwrvis:,im.um (Fig. 3) an<l P. rabusculum there are a relatively 
sm all number of medium sized follicles posterior to the testes, 
and, lastly, in P. gregavrinum, P. geckonum, P. orientalis, P. 
paloensis, P. e:vcalotes and P. zomt1·i we find that the follicle;; 
consist of a r elatively large number of small to medium sized (e.g. 
P. ceratozJlwme as figured by Looss, Fig. 7) follicles, extending 
anteriorly beyond the level of the t estes to as far as the genital pmt 
in P. ceratophorae and P. zonuri. Posteriorly they extend as far 
back as slightly in front of the posterior end of the intestinal eaec:a 
e.g . P. geckonurn. In P. sokolowi (Fig. 9) there are a very large 
Dumber of small follicles, \Yhich, ho,Yever, only commence behind 
the level of the testes. 

Thus " ·e find in the genus Pm·o(~istom11m that the vitell::nia 
vary from a small number of relatively large follicles, not extending 
nntel'iorly beyo n<l tlw testes, to a large numbt>r of relatively Rmall 
follicles, extending anteriorly beyond the testes . This variahilit;: 
of t he vitellaria is Rho met \Yith in th e genuR Lype1·osomurn Braun, 
1902 ana i11 the gc·nus Em·ytremo Looss, Hl07. It is h en ce proposed 
that the generie diagnosis of the genus Pamdistorn1111L he further 
amended to inclurle thi s r ange of variation. Fernanrlo, Ul::\2, also 
points out the inadequacy of Dollfus' diagnosis in respec t of th(, 
vi tellaria. 

The gene1'ic diagno:,is would thus he as follO\YS : ­

DrcROCOELllNAE " ·i th bo<ly relatively ''"i(le; Lei>tes irregul urly 
globular, separated from one another ill all (lirections in the sagittal 
plane, more or less symmetrieal aHd near to the Yen tral sue ker, 
:o>eparaterl hy the coils of the uterus ; Yitellaria consisting eiiht>r 
of a small number of r elatiYely large folli cles or of a larger number 
of relatively small follicles, which may extend anteriorly beyond 
the teste"; intestinal caeca \\·ide rather than slender or na rnnY. 

Thscussion on-

C ephalo.r;oni Jnus trachysauTi. 

MacCallum, 1921, described from 
TmchywuTus 1'Ugosus, besides Paragon'imus 
trematode which he named CezJhalogonirnus 

the gall-bladrler of 
trachysaur•£, a seconLl 
tTach'yoauri. 

From a consideration of .MacCallum's figure and description 
lt is fairly evident that this worm is ruled out from the genu;:; 
Cephalogonimus, on the position of the ovary and of the testes and 
the character of the uterus. This view was also expressed by 
Chandler, 1920, who excluded it from that genus and thought that 
it should be placed in a new one. This Yvas followed up by .Moghe, 
1930, who excluded it from his key to the species of Cephalo,qonirmts. 
Johnston, 1932, on comparing the worm " ·i t h P. tr-achysauri states : 
" It " ·ill he noticerl that the two are very similar :mel t he general 
organography is practically the same. Apart from the difference 
in size, and E'specially in breadth , the main differences are the 
extension of the uterus beyond the en<h< of the intes1ine, the more 
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voluminous and more lobe<l crura, and the (lJrohably) more fol"\Yar<l 
pol:li.tion of the genital aperture . The species is obviously a 
P arr!(llstonut anrl closeh related tu, it not tdentical wi th , the 
preceding species (i. e . zi. t rachysaul'i). In view of the differences 
noted, it is advisable to r ename it as P . maccallwni, sin ce the 
specific name is already preoccupied i n the genus . DollfuR, 1922, 
h ns emph asisecl t he Ynriability occmriu g in P . mutauile." 

While ag-reeing with John ston, that the two ,,·onus are very 
similnr ancl t hai the general 0rganograp hy is pradicall:v t lw same, 
1 <lo not t hink that the differences he s( res es are large enough to 
'"arrant the formation of a new species . The difference in re. pedive 
sizes, erJpecinJ ly in breadth bebn•en the t \\·o worms m ay be aecountecl 
for h:v the cliH'er!:'nt amounts of contractio n un <lt>rp:one; a JHilTO\\·illp: 
of the hoch would at the same t ime account for t he intet:Jtinal caeca 
in the "Cef1halo.r;onimus " being nalTO\Yer an<l less lobulated thaH 
in the P a1'0.r;oninws. The other difference i.e . ihe m ore forward 
position of the genital aperture is a, John ston states a ' probable· ' 
one , sin ce MacCallum coul<l not see the important terminations of 
the uterus and the cirrus sac, " t hough th ey disappeared behind 
the mouth and pharyux: to terminate on the dorsa l surface of (he 
anterior en<l " . l ,astly, although the ova fo1· hi:> 'C. trachysrmri' 
measure 40 x 20 p. and thot:Je for P. t·rach.l}srw ri 50 x :20 p., it appears 
most likel~· tha t the worms difterentiater1 by him as belonging to 
bYo separate genera ar e neYertheless ideu ti ca l in both g-eneric an d 
svecific 1·espeds . Thui:l Cep haloyon£nws tmchysam·i, }IacUallum , 
1921 (nom. nov. Paradistomum marcallunu , Johnston, 1932) an d 
Pom.r;o,nnws tmrhysam·i MacCullum , 1921. are identi cal, ·ancl h!:'n <·e 
C. tra1ch ysa uri is (u be conc;icleretl as :;y nonymou :s with P aradislOJIItlln 
trllchyso '.tri. 

Disnu;sion on-

])icrocoeliwrn oriental is, N nra iu and Das 1929 a nd 

]). indinun , K arain and Das 1929 . 

Bhaler ao 1936 includeu D. indinn11 allll JJ . orien talis, Xaraiu 
an<l D as 1929, in genus Pamdistomum, since as he states both 
species avpropriately belong h ere and not in genus JJirrocoeli11m . 

While ag-reeing \Yith him as rega rds position of the latter 
species on •H-count of the wide intestinal caeca and structure of 
t he Yitellaria , I certainly do not a .· rega rds D. i ndicmn. 

Fernaudo 19(32 also suggested that this parasite might belong 
to t he genus f'aradisto nnna bu t from a consideration of the 
description and figure i t is eYiden t th at this species is a Yalicl 
Dicrocoeliwn iu that the Yitellaria h aYe the arbore:;ceni structure­
composed of widely separated follicles, which a rt> coun ectecl h:v a 
narrow hran ching , trand-t_qJical for t he gl• nus J)icTocoelill m an<l 
not th e relatiYel:v compact Yitellaria a:; foun ll in the genu~ 
PaTarlistMmt 111. 

Further the worm h as the narro\1· intestinal caeca and the 
elougate shape of Dicrocoell um. as uppo;;ell to t he v.·i rl e inteRti nal 
caeca. an<l more or l eAR oYal Rhape of Pa.rarfistMnvm. 
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In this connection it m ay be mentioned that in P . pcw·vissim.u1n, 
'l'ravassos 1918 and 1919, P. 1nagnmn and P. lutzi, Travassos 1919, 
the intestinal caeca also tend to he rather narrmYer th an is usual 
in the other speci!ls of Paradistomum, thus linking it \Yith the 
genus Dic1·ocoelium and perhaps with the genus Platynoso~nwn . 

Since, however , the vitellaria consist of the compact follicles, 
typical for Pamdistom11,1n, the 3 species by Travassos can be taken 
as valid members of this genus. 

From the general consider ation of the three genera, 
Parad'istomum , Dicrocoelium and Platynosomum it is seen that it 
is difficult to differentiate between them, and that the classification 
of t he DrciWCOEUINAE is in need of revision. 

Validity of P. Zonuri as a new spec~es. 

From a comparison of P. zonuri with the other species listed 
in Table 2, it is evident that it tend s to agree most closely with P. 
tmchysauri, P. ceratopho1·ae and P. Cl·ucije1· in the somewhat similar 
relatiYe positions of testes and acetabulum; the other species listed 
in Group (2) can , since the testes in all are postero-lateral to the 
acetabulum, be taken as different from P. zonuri. 

In P . C?'ucif er, it is evident from Nicoll's figure that the testes 
are only on th e same level as the posterior quarter of the sucl<er; 
the r elative sizes of the sucker anrl testes being in the proportion 
of about 4:1, \Yhich is quite different from the state of a,ffairs in 
[J. zonuri; so that the comparison can be brought down to be one 
hetween P. :zomtri on the one hand and P. tmchyscwri and 
P. ceratojJhotne on the other. 

Althopgh the relatiYe vositilms of the tes tes and of ilw 
aeetabulum agree in th e i.\yo speeies, the posterior border of ihe 
testes in the ne\Y species tends to be sligh tly more auteriOl' to the 
acetabulum. Further, from the figures it is clear that th e positiou 
of the cirrus sac, the sh ape of the intestinal caeca, the structure ull!l 
extent of the vitellaria, t he size and the position of th e ovary and 
the size of the ova (50 x 20 fJ. for P. trachysa~t?'i aud 40-44 x 24-28 fJ. 
for P. zonuri) easily differen tiate these two species. 

The measurements of P. zonuri and P . ceratophome agree very 
closely, yet it is eviden t that the character of the vitellaria, the 
sh ape and position of the cirrus sac, the shape of the oesophagus, 
and of the ovary, and the somewhat differ ent position of the testes 
relative to t h e acetabulum, easily distinguish the two species . 

The v;·orm thus described from lomt1·us cord'yl~ts is proposed as 
a new species of the genus Pan~nlistomum, namely Pm'adisto1num 
:zonuri. 

!lost: Zmwrus cordyl1ts var. fla'vus and var. niger. 

Hab itat: Gall-bladder. 

Locality: Du Toit's Kloof , Wellington, C.I> . anll Jonke1·';; 
Hoek, Stellenbosch , C.P. 

Types i.n On clerstepoort I-T elminthological Colleetiort. 
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CLASS CESTODA. 

FAMILY ANOPLOCEPHALIDAE. 

SunFA~IILY LrNS TOWINAE. 

Genus OocnRISTICA, .Luhe, 1898. 

Dejinit1:on : Tinstowinae of medium size, adult segments often 
much longer than broad. Genital pores irregularly alternate; 
geuital clucts between or dorsal to excretory vessels. Excretory 
:;ystem g-en e1·ally with secondary ramifications . Num erous tes tes, 
but may be less than 10 ; genitalia median. U i Prus a transYen;e 
t uhe, whi ch m ay ramify anrl r esolve itself into eg g capsules , with 
but one egg to each. 

Ooeh01'isiiea A fn'eona. n. sp. 

A large number of t hese \Yorms were collecte(l from the sma ll 
-intestine of A gamw h:isp·£da. The mature specimeus i. e. specimens 
possessing egg capsules containi ng embryos, varied largely in length, 
from 11· 8-42·0 111m. with a max imum ·w·idth of 0·637- 1·00 mm. 
The segmen ts tend to be slightly " ·ide r a t the genital pore, \Yhich 
in some is situated on a distinct prominence . The scolex measures 
0·30- 0· 59 mm. across the suckers, t he latter measuring 116-120 p. 
in length awl 92- 100 p. in breadth. 

Jo'J" 
l<'ig. 10.- Uocho?·istico. a.j?-it ana n. sp.- scolex, dor sal vi ew. 
Fig. 11.- 0 . clfricuna n. sp. - mature segme nt, Yentral vie w. 

II 

'l'he scolex (Fig. 10) is followed by an unsegmen ted portion as 
broad as the rest of the strobilus , which maintains a more or less 
uniform width throughout i ts entire length. The segmen ts are 
some,vhat indistinctly separated from one another , and are all , 
except the posterior ones, ·wider than long . 'r he anterior ones are 
considerably longer than broad. 

The excretory system represents the typical disposi t ion of four 
winding vessels, two dorsal and two sm aller ventral ones . 
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Although rudiments of the genital organs, or at least of their 
ducts appear far forward, m ature segments only begin to appear 
later on, at about the twel fth segmen t in the smaller, and at the 
~5th. segment in the largest \ronn. There are about five segments 
with fully developed organs in the smaller, up to thirteen segments 
in the larger n-orms, before the appearance of the uterus. The latter 
rapidly obscures the other organs and these soon degenerate. The 
gravid segments number from one or t wo in the smaller \Yonns, 
up to eight in the larger worms. 

In the mature segments (Fig. 11) the ovary and the vitelline 
g-land are the most conspicuous organs. The former is situated 
approximately in the centre of the segments, and consists of two 
lateral port ions connected by a narrower bridge, a1Hl the whole, when 
fully cle ,·eloped, m easures 0 ·18-0 · 20 mm. arross at the widest part. 
The yolk gland is irregularly globular in shape and is smaller thau 
the ovary. It lies immediately behind the latter. A small shell­
gland is situated between the ovary and the vitelline gland. 

The teste& JJnmber from 27- 48, am1 occupy the posterior part 
of the segment, being situated posteriorly and extend somewhat 
lai er ally to th e female ghnds. A few even extend as far forward 
as to lie on the level with the mid line of the ovary. The testes 
are mostly cireular to some\Yh at oval in outline, being from 
41 fl- 46 ,u in diameter. 

The male and female ducts open at the base of a sh allow 
muscular genital sinus. The sin us has a narrow distal portion and 
a wider proximal cavity, into whi ch the cirrus can be see" 
protruding from the cirrus sac. The latter measures 0 ·100- 0 ·12( 
mm. in length and extends past the excretory vessel. The vas 
deferens is coiled on its distal portion and proximally can be seeJL 
as far as the level of the shell gland. The Yagina, which enters 
the g'enital sinus behind and somewhat ventrally to the cirrus sac , 
"-idens out into a receptaculum seminis just posterior to the ovary, 
at~d is seen to run backwards over the shellgland to the vitelline 
gland. 

Out of 17 specimens that ,,·ere stained and mounted only seven 
wer e found to have segments \Yith fully developed ova, of which the 
outer mem hrane measures 71· 3-75 · 9 fJ., and the oncosphere 
09 ·1-48·3 fl · The segments \Yith these fully developed ova numbered 
only one or two to a \Yornl, except in one exceptionally long worm, 
" ·hen they numbered eight. 

Discuss'ion: Fuhrmann, 1924, described 0. the1:len: from the 
same host as the above. Accordin g to :M:eggit, 1934, 0. t heiler·i 
is synonymous with 0. (Taen1:a) tmchysflYI.Zri, Maccallum, 1921; 
these two being the only species in the genus in IYhich the testes 
are arranged in two isolated groups; further, the presence of 
cuticular spines lining the gtmital sinus , separates them from all 
others in the genus. 

Johnston, 1932, found specimens in Trachysaurus 1""1tgosus, 
which he identified as U. Tra~:hysauri. According to him, the 
testes are much more numerous and are not distributed into two 
groups, as indicated in the original description and drawings given 
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by :Maecallum. This, together 11·ith the faets (a) that Maccallum 
imlicatel:l the eirrus sac as extending past the exeretory canal, 
whereas in Johnston's Hpecimens the opposite tends to be the case, 
and (b) larger measurements given by Johnston, differentiate 
Johnston's worm from Maccallum's 0 . t1·achysam ·i, uuless the latter 
author \\·as g uilty of some errors of observation on points which 
are of ackno,,·ledge<l specific importance . Should, ho\\·eyer, the 
" ·arms <.lese1·ibed by Johnston actually he specimens of 0. trachysatl1'1; , 
it i,; eYiden t that then a synonymy can h ardly he :>aid io exist 
1etween it and 0. ihelleri. 

ln 0. a.h·icona n . sp. t he testes \Yere not found in two it;olated 
gmups, but in a eontiuuous bancl. An immature segment in one 
tipecimeu t>bo,,·erl th e testes in two not vm·y '"idely separate(] 
groups, hut this was the only segm en t "·ith this arrangement. 
Further, .uo cutieular spines were fou1Hl in th e sinus . This, 
together wi th the much larger all round measurementH, shows 
0. o/1icmw 11. sp. to be a different species from 0. theileri as 
deseribed 1y l•' uhrm., 1924 . 

. From a eomparisou with the other species of Ooc-horistica 
from lizan1R, :tH :-;hown in the accompanying table, it is eviden t that 
the <lata ag-ree \Yith none of the other species. H euee t his spec ies 
from A.r;ama lvispida is proposed a:> a ne\Y :-;peeies, namely 
OoclwTistica. oj1~1:cana . 

!loot: Ayama lu:spida var. d·istans. 

llauitat: Small intestine. 

Locality: Wellington , G. P. 

Uorh01'istica afTica·na n. sp . Yar . oohezJensis. 

The material eousisted o£ two \YOrms obtained hom the intestint· 
of S (·azJiim lmoxi, being 112 and 11!) mm. long-, " ·ith a ma:ximum 
breadth of 0 ·892 to 1·047 mm. 'rhe cuticle is smooth a nd clf'Yoid 
of any \rrinldes and the !'egments are hardly separate(l at all from 
one aonther. Anteriorly they a re much broa der than lon g, but t h e 
mature prog1ottids are slightly longer than hro ac1 . I only succee(letl 
in o htainin g one scolex iu a so nte\Yh at damaged con clition. It 
m easured 0· ;1G4 mm. across thu suckers. lhe latter being RO JJl e\Yhnt 
longer th an broad, m easuring 0 ·138- 0·]61 mm. in length, and 
0 ·105-0·112 nun. in breadth. The e:xcretory Yessels are t>ome,,·hat 
iudi:-;tinc-t iu t he complete specim en::;, the two Jorsal Yessels being 
only slightly rliscemihle. 

(}enital 0T{)GYJ1S: Rudiments of the genital ducts are visible in 
almost the earliest rlistingui'lhahle ~-;eg-ments . 111:ature segm ents (Fig. 
12) appear at about the 42ncl. segment and continue up to t h e 
80th segment. Completely graYid segments commence at about the 
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1~21ll1. segment and l'Outiuue fo1 10 segmeub. 'l'hese graYicl 
iieg·m ent::; are clistiuct hom one another, being· some\\·hat u::UTO\Yer 
at ~he joints. 

'l.'he onry is ::;ituated slightly nea1·er the poral side, but mo1e 
or le::;s in the middle of the iran::;Yen;e axi.s of the segment. h 
r·o u::;i,; ts of bYo almost dis tinct , somewhat' triangulaT lo bt>s, the 
eonnecting bridge between the lobes being mul'h reduced an d in 
some segments appearing to be absent . 'l'he lobe to\\·anh the aporal 
:side tends to he larger than th e other one. Behiml the oYary is 
the Yi. telliue glancl, ;;ouw,,·ha t· circular iu 011t line an cl approximatel:\' 
half the si:>:e of the com binecl lobes of t he on ry. A small H hel: 
g ia nd i~'< ;,ituate(l in the ::;pace beh Yeen t he vitelline gland aud oY:IriaL 
J.olws, and may ~-;lightly OYerlap ei ther one or bot h of the structures . 

3o'j' 

Ji'ig. 12.- U. afr'icana vur. ook·iepen.si.s-muture scgme11t. ve nl ral l'iew. 

The testes number frulll 23 to 30 tulll OL'CUlJY a po~-;itiou po::;terior 
and somewh at bteral to the Yitelline glallll . 'l'h ey are ruughly 
Jispen;ecl i uto two group;;, \Yhich generally connect up, but which 
ca11 not; be stated to be two distinct group:>. 'l'he testes are mo::;tly 
cirC"ular in outliu e, thei r maximum diameter:> Yuryiug from 37-4G p . 

'l'he male and female ducts open into a somewhat shallow 
lateral geni tal sinu,;, si.tuatecl at approximately the junction of the 
l st and 2ml thirds of the segm euh;' length. 'l'he genital pore;; are 
irregularly alternate, but t he sinus is som ewhat obscured by mu:sl'ular 
ti::;::;ue \Yhich lu1 s neither ntcliating muscle-fibre;; a:> in 0. aga11we, 
nor a cuticula of minute spines as in 0. theileri. 'l'h e si.uus ha;:; 
a narrmY distal portion "·hich opens to the exterior and a '"icler 
proximal portion, into which the cirrus saC' protrudes. 'l'he btte1· 
is an elongate ::;i.ructme D2-1GO 11 in length alld extends \Yell pasi. 
the excretory vessel. l'he Yas deferens is coiled in its distal portion 
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au d it:; coun;e L:an be I nwed as far as the level of the ovary. 'l'he 
,·agiua ope11s into the sinus some,,·h at posteriorly to the cirrus. 
B etween t h e la leral pm-tious of the onll'y i t \\·idens out into a 
rec;eptac;ulum sen1ini6, whic-h , however, was uot equally prf)minen t 
in all the segm ent ::; . From the rec;eptac;ulum a somewhat wide tlud 
ean be hac;ecl to the sh ell-gland. 

'l'he uten1s \\·ith ova begin::; to appear at about t he 7Gth segm ent , 
.iusL som e\\·hal. anterior to the oYar y , but is soon Yisible all oYer 
the segme ul::;, and " ·i t h the developlUent ot the uterus t h e ol her 
geuitalia begin to di::;appear until in the gravid one::; only the 
g-enital s il1116 and duets are visible. \Vheu the OYil are fully 
rlevelo ped the outer membrane m ea:mres (:) · G-92 · 0 p. In l1 ia Jllel.e1·, 
a ad the onco<>phere itself 40 · -1:- 48 · 0 fl in diameter. 

J)i;;c ussioll: From the Table given belo\Y i t is seen thaL i.hi;; 
" ·onn <loe::; noL agree iu its m easurem eu L· :llld features " ·i th any of 
the oth er species of Ooulwri:st ica. de::;nibed from li?:an1,;. 11 l t' JHls to 
agree wiLh 0. afrlwua 11. Sl>. but diffe1·s from it in that the total 
leugth is mueh longel'. 

AHhough it abo telllls to be a little lm·ge1· as Teg:.m1 s the 
maximum lHeadth, measuremeut s of scolex allll ;;ueker , size of cinu:; 
:;ac, number of test-e;;, and size of oYa , it 't; m eusurem eui::;, h o,veYer, 
to a large extent include the rauge for lhe respedive org·am; in 
U. afrlca11a n . sp. Further, in botb. ::;pe<·ies a ;;hell g-laml an!l a 
receptaculum. semiui:; are present, the laLter var;yiug slightly in 
position. The cirr us sac in both vas::;es heyoud t he e:s.L:r eto1·y Yessel, 
extendi.u g somewhat further acro:;s ill thic; sp ecies. In bot h , t h e 
testt>:; are posterior ;end lat.eml to the ovary, and although they 
r each further au!eriorl.r in 0. r~f,.icana 11. sp. this might he due to 
the larger uumber o£ te<>te::; and clue to the fact that the segment i;.; 
so1newha t sho1 te t· in 0. africana . (B oth figures a re clr:.nn1 to the 
same scale.) 

Lw;tly , the strud ure of the OYUl',\" seems to be slightly tlifferenl, 
in that in the spel'ie:; hom S. lo10rvi, the lobes tend to h aYe lost 
the <:ounec.:ting 11l'idge 'IYhif'h i::; fairly pronouueell in 0. (/f,. icaJIIl; 
also the genitalia, or th e l ras1 their .duds, a re seen to deYelop fair ly 
early behind the SL:olex in the spel'ies from S. f..:no.ri, as oppose<1 
to 0. a/ri1·ana, in " ·hich a fairly lm1 g unsegmented portwu "a~ 
IJresent. 

'J '::~ king ull these facts inLo c;ousiderntiou , I tlo 11ot think t hat 
there are euough differences bebveen 0. oj1·icana u . sp. and the 
worm from S. kno.1:i, to he of specific Yalue, and thus propose i he 
\\'Ol'lll from S. lcno.ri as a Yariety of 0. ufricww, uam el.v Oocltm·l~t/l'a 
a/ricanrr n. tip. >ar. ool;:iez!ensis . 

!lost: ScazJti ra l.· ,w.J:/. 

HalJitat : Small intestine . 

L ocalit.IJ: O'okiep , Namaqualand. 
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CLASS NEMATODA. 

SUPERFAMILY OXYURIODEA. 

FAMILY OXYURIDAK 

Sun.FA~HLY OxYumNAE. 

Genus: PHAlCYNGODON Diesing, 1861. 

D efin·ition: OxyU?·inae, :Mouth with three ;;mall lips ; euticle 
with or without lateral flanges; vestibule absent; oesophagus with 
a posterior globular bulb containing a valvular apparatus anrl 
separated from the rest by a slight constriction; excretory pore 
behind the oesophageal bulb. Posterior extremity of the body in both 
sexes obliquely truncate ventrally at the level of the cloaca, rounded 
and prolonged as a long subulate tail, provided with spines or smooth. 

Male: With caudal alae which may be continuous "·ith the 
lateral flanges; one pair of preanal and t\YO of pedunc;ulatell 
postanal papillae, the cloaca is at the end of the body just before 
the eommeneemeut of the sububte tail; ::>pieule imperfectly 
chitinizerl or even ah~>ent . 

Fem.ale: Aml~> near the · end of the body shortly Lei ore the 
commencement of the subulate tail; vulva near the middle of the 
body Ol' anterior to this; oviparous, eggs Yery elongate and oval. 

Parasites of reptiles, and amphibia (after Yorke and :M:aplestone). 
(For amended generic diagnosis see page 50.) 

Type species: P. spinicaada, (Dujardin, 1845). 

Pharyngodon IILalntiensis n. sp. 

'J'he material examined r~onsisted of 2i::\ males and 30 females. 
'1'hey are rather small worms, th~ males being from 1·229-1·966 nun . 
long, with a maximum thickness of 0 ·112-0 ·176 mm., and the 
females from 4·2 to 4·7 mm. long with a maximum thiclmess of 
0·237-0·309 mm.; the body is thickest at about its middle from where 
it tapers gradually towards both extreniities in both sexes, ending 
posteriorly in a thin caudal tail, haYing a thick ancl smooth 
cuticular covering. 

The c;uticle -is thick and transYersely striated . Mouth terminal, 
surrounded by three small inconspir.:uous lips (Fig. 13); cylindrical 
oesophagus ending in a posterior bulb armed with chitinous blades; 
a slight constrietion separates the bulb from the oesophagus 
(Fig. 19) 0 In the male the total length of the oesophagus and bulb 
varies from 0 · 30-0 · 368 mm 0, the transverse diameter of the hul b 
being 0 · 060-0 · 07G mm. In the female these measurements are 
0 ·537-0·573 mm. ancl 0·092- 0·108 111111. respectively. 
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The excretory pore (Fig. 14) is strengthened by a thick chitinous 
rim and carries a row of stout elongated cirri along its anterior encl . 
It leads to an excretory reservoir oonnected to 4 excretory canals, 
arranged roughly in the form of an X . . The right h and anterior canal 
is nmch larger than any of the other three. In the female the 
excretory pore is 0 ·418-0·464 mm. from the anterior end and is 
usually situaterl on a level " ·ith the oesophageal constriction, but 
was also found more posteriorly, on a l evel with the anterior third 
of the oesophageal bulb. In the male the excretory pore is 
0·103-0·161 mm. behind the oesophagE'al bulb, and 0·369-0·437 mm. 
from the anterior end. 'rhe Nerve Ring encircles the OE'sophagus 
at about its middle, in the male O·ll2-0·124 nmJ. and in the 
female 0 ·220-0·240 mm. from the anterior end. 

Pharynaoclon mab11,iensis n. sp . 
Fig. 13.-Cepha li c· extrem ity enlarged. 
Fig. 14.- 1£xcretory apparatus and female genital opening, Yentral vip"· · 
Ji'ig. 15.-Female tai l, showing posterior extremities of genital organs, l ateral 

Vl8W. 

Fig. lG.-Fomale genital organs, later8l v iew. 

Female: Lateral lines and alae absent. Anus 1·047-1·128 mm 
from tip of ta il (Fig . 15) . Vulva 'vith conspicuous projecting lip;; 
opens 0 · 064- 0 · 084 mm. behind excretory pore (Fig. 14) . Varies 
in position from being on a level 'vith middle of th e oesophageal 
hulb to as far hack as the posterior end o£ the bulb. The vagina, 
which is usu ally filled with eggs, i s long and muscular and run;, 

5 47 



SOME HELMINTHS OF SO"CTH AFRICAN LIZARDS. 

p arallel with the body wall, dividing into two convergent uteri 
(Fig. 16), which pas& into the slightly wider ovaries posterior to 
the auus (Fig . 15). The ovaries run forward ending up in acu te 
points . Eggs are long and nano\\·, flattened slightly along th e one 
si<le and measure 144-160 p. X 44- 56 p.. rrhe shell is thin and is 
lined by a clear vitelline membrane. Eggs have opercula, }Jrovidecl 
with plugs, at both ends. 

lllale: The bocly is cut abruptly behind the cloaca 0 11 the 
Yentral side and con tinues back dorsally as a n arrow elongated tail 
0 ·140-0 ·160 mm. long. L ateral al ae are prefient. They arise 
0 · 092- 0 ·120 mm. from anterior end (Fig. 19) . Anteriorly they are 
narrow, varying hom 10-16· 1 p. in breadth, but posteriorly they 
widen out to attain a maximum breadth of 32-34 p. (Fig. 17 and 18), 
to end approximately at the level of the cloaca, and nt th ei1· hee 

10/"" 

P. malnt.ie11sis n. sp. 

F ig. 17.- Male caudal extremity, ventral Yif'w. 
F ig . 18.- Male caudal extr emi ty, late ra l view. 
Fig. 19.- Malf' c iphalic extremity, dorso-veutrn I v if'll' . 

ends extend some\\·ha t beyond. This '"idened~out portion attains a 
length of 1·ll-1·38 nun. Caudal alae are absent . The cauclal 
papillae (F igs . 17 and 18) consist of three pairs , all of " ·hir h are 
sessile, with nipple-like terminations. The anterior pair is small , 
definitely preanal a nd directed outwards. The middle pair is larger, 
sit uatecl on a level with the anus ancl is directed backwards . The 
last pair is the largest, is situated on the dorsal extension of the 
body, is directed sideways, and behind them the delicate ~mel 
elongate ta il commences . 'l'he ventral prolongation of the bon:\' 
behind the an us is present as a conspicuous narrow and elongate 
structure, which is :flanked on either side by a pair of small r od-like 
pro.j ections (Fig. 17). 'l'hese latter are not ronspir uous, :mel in 
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some specimens only a single one appears to be presen t on each 
side. A& i11 P . me,qalace1·ca, Skrjabin, 1916, ancl F. inerrm:cOJVrla, 
Baylis, 1923, no spicule could be made ou t. 

Ajfinit1:es: This parasite h as by far its closest affinities " ·ith 
P. maliuyae, Sandground 1936. In fa ct at a. cursory exami.uation 
thr. two species appear to be identical. 

The caudal papillae in the male han.• not only i.he sam e 11umbei· 
and structure but also the sa me annngement. HoweYf'l' , Rnnll­
ground's serrated cuticular ridge or row of irregular spines on 
eit her sid e of the Yentral prolongn tion of the body, is a ppareJJ tl,v 
clifferent from i'he pair (in some sp ecimP-Jl H a single one onl,v) of 
small rod-like projections of P. uwlmiens is. Further no spienle 
could be cliscernerl as opposed to a possible one for J>. 111almyae . 

In th e female no lnteral aln fl are present in P. malnriensis. 

From a com pariwn of a tn blc of m easurements of the new species, 
Randgroun(l had apparently n much larrrer parasite, hut \\'e have 
the smnll er female of J>. 111abm'ensis (nbout -~ size) possessing a tail 
more than n times as long ns that of P. malmyae. 

Our form is thus taken to represent a distinctly new species, 
for \Thich the name P. 11wbu.iensis is proposed. 

llo.1t: Ai alJuya tTivittata. 

11(/Jbi tat : Rectum. 
Locality: W ellington , C.P. 
Types 111 On d e1·stepoort H elminth ologir·al Colledwn. 

Discussion on tl1e {Jf''111ts Phm'7J71.rJOrlrm. 

Ranclgrounrl 1906 remarks on the gradual r eduction of tbe cau dal 
alae in t he male rtnd is of opinion tha t this may be interpret·erl aR 
an eYolutionary tendency tmYanls the ('onrlition as found in ilw 
genus T h eland''ros . 

'l'his redur·tion of the caudal ala e rorre,;pond,; with a re(luetion 
in the length of the stalks of t he papillae. 'l' hus in the type spe('ies, 
P. S}J1·m:cou.rla, we find one pair preanal sessile papilla e, 2 pair,; 
peclunculnte(l postanals and a pair of arrb Nl prolongatiom; of the 
body wall supporting- the bmatl cuticular flang·es or cflurlnl ala e. 

In P. e.vtenvahts, P. rwziens1·s and P. fa Tentolrw the posterior 
pnir no long-er helps to support lhe caucbl alne. At th e sr1me time 
i he stalin.; of these papillae he come redm·ecl in length ;;o thai finally 
in f.J. ter-tipPn'is i h ey :ue complei e 1:\' rerlu('erl un rl papillae spssile. 

In P. Zaevirmtda further rNlnction i s noticecl-raml al r1he are 
very narrow and nlmost absent. Also both pairs of pedunculated 
papillae are replaced by sessile ones, hu t still hr1w prolongations 
of ventro-lateral hody '"all present. This ln tter fad is , h oweYer, 
not noticed in the species m entionecl helm>. 

In P. mafHtyae and P. 1nalnn:ens1·s "lYe hr1ve the final consummation 
of this r eduction in that ther e is no tra ce of ca u(lal alae, and further 
in P. m e.r;alor:e1·ca the lateral alae do not. even widen out poster iorly. 
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SOME liELIITKTII S 01' SOr'l'lT .ll' lllC'.IS LIZA H DS. 

[u the. fem a le, t h e tail is long ~uHl may be Sp l11 0Sf', P. szJim'r·n.uda 
illld / ' . C.L'{P/1 1/n/IIS, but i ~ USlla lly :<lllOUi h . 

i•'rom tlw <I ho,·p il 1 hu ,; ~t>em ~ nthi :mlJ! e to :tlll l' Il(l t he gt' ll f' l"I<· 
tli ng- nosis 1.o indutlt• t h t• r a itg·c nf Yari ;~t.io n ,; no tetl. 

The ff' nl<!l , lll:l,\'b t•, oHt• r,; ntoi·e t·on~l:tn1 laxo nomi e feat ure~ 
111 1hP t·ons]Jit·tLOU,; rxt· r Pl01·y pon• a nd Yu lY::t s itu;dPcl ju st llt' hind 
it ant Pr iorl,\· in l hP l'l'gi on of lh C' op,;tJ}Jh;tgenl hulh , ;~ n d i n t l1 P 
Plong·:t te t•gg·s . p r oYicled with OIJl'rnrl:t ;~t (';tch pole . (S:tn clg rouwl 
l 83G) . 

'l'he n me nd etl .fJPIIrl'ir· rliii!JIIo-'i., \\·o ttl<l 1 hus lw: O x 1THL\.IE of 
small si 7.P : mouth usu ul l_,. 11·it h ;j :-; n,.lil lip.<':', c1dit·l p ,,·it h or " ·i t hou l 
lat e ra l fbn g-P.':i; n •stihule :tbseu l; oesop hagus wi th a pos1t>nor 
g·lobular hulh c:oHlainiJtg a Yah-ulm appn r:llus ;tJl(] c;e}Jcll'atPrl frmn 
th e r est l J,\" n slig-ht co nst-rie l ion . P osterior extrem it y of the h ody 
in hoth sl•xes ohliCJuel ,\· trun ca te Yenhally nt thf' l eYd of 1he l'lnnc:1, 
r oun<l e cl nnd pm long-ed :1s a long s ubuln t·e l:til, p roYi dPd ,,·it·h ,.;pin P;; 
or smoot h . 

.lfole: po.stC'1·in r C'Xi rC'Illtly ex liil1ib :1 1·arintio n ns from n cn1Hl it ion 
in whil'h th e r·:tutl:t l abe lll:l,l' bP prese n t· anti f; lljl]IOi ll'<l hy OII C' pair 
( usu;tlly sC';;~ ii P) pn•anal pnpi ll:u • :t11<l t11·o p :t irs nl' ]Wdnn (' td:d<·d 
pn~l:IJLal pnp ill ;l e, lh rc~t r g·lt :1 r <' Il<1i lio n ,,-ht·n onl y OJIC' pair ol" 1ht• 
posht nnl,.; snp]Iod,.; th e eau <bl :tb C', t·n, l n~n,-, n C'o nd ihon i n whi t· h 
<':1.11dal nl:t (• ;1J'<• nh st·n l f!JHl :1ll lh C' p:t pill e ,.;p,;,.;rl<>. 

F PII! l e : .\ n u:.; near tlH• end of th e hotl .1·, sli g htly hefm·C' t It t· 
<" Ollllllt'JI<'t'lllPII l of the s nhnl:1t t> L1il ; Yul 1·n in i hC' anll'rior h :i l l' 
of t lte hncl_1· n ,.; uallY ;;it ua tP ll slig- hth· lwh i IHl 1 he r·on:->]Iinwn:< 
Pxr·rdor.\· pOl'<', \Yl t ieh leatL inio nn "\:-sh aped ex<·rpiory r esPJTO ir. 
0Yiporou s, pg·g·,; "'''·~- elo n_u·;dt• 8 11<1 oY:tl , pl 'll\"i<h•d \\' i t h a11 OlJPI'l'll h lllJ 
:d· Pi lf'h ]!Ole. 

'l'yf!l' species: P . spini{'(111dn, D uj:tnlin 18-1-:") . 

A usdul lahl P an<l ke_1· lo t hl' s]Wr ·iPs of P luu·ynuorlrnl \\' ;I s g·iY C' n 
by Spa1rl , "192ii . 'J'his h:t s no\\' lwPn Pnl:ng·erl 1o inl'lucle / '. tiliquor, 
BnY ii ~, 1!)30 , f' . lro t n r' ri . Tl :ll'IU>Od . l 9T.:' , P . r· esotpiutoi nnrl /' . 
I.TO.I7osossi, Pnrl'il':t., J8:V1, 7'- 11/ol!lt_JJoe, S:tndgmunrl , ] f):lfi , :t nrl P . 
·molmensis n .s p. Th e gP n1Is :1 lso in clurl C's lwsi tl C's t·lw sC', t h ree SJlPI'i <'s 
rl e,;l'ribe<l fro tl l lht· ff' JnnlP s [lPI' iii! P n .~ o nl _1·, Yii:. , 1'/,on;n,r;orlon sp. 
Th :1par, 1!)2!"1. 7'. bal'to r hie nsis, \\ra lt on , l 92'l , :t n rl 7'- tllllltt fus, 
\\~alln n , 1801 . ']'h <' bm ,.;p<•r· ip;; h .1· \Llltm1 arr the only Jlll'JllhPn of 
t·h e g-emts re<·onlerl fro nt Amphihi;m ho~ts . 

. ,. l 11 / '. hincllei t h1• i i ps :ll'<' sligJ, tly J,i]o]Jcd. 
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SOME IIELHTNTITS OF SOL'TH AFRICAX J~IZAl!DS . 

Length .. . ... .. . . ................ .. .... . 

P. ti li q1w e. P. hindlei. 

~~~~ 3 '(. 

2-4 4- 6 1·8- 1·9 2·65- 3·2 

Width .......................... . .. . ... . O·ll- 0·15 0 ·2-0·25 

Length of Oesophagus ...... . ..... .. . . . . . 0·35- 0 ·37 0·43-0·50 0·44 0·64 

Diameter of bulb .................. . .... . 0·06- 0·07 0 ·105-0 ·115 

Nerve Ring fr. a nt. end .. . . . . . .... . .... . 0·14- 0·17 0 ·163 0 ·160 

Ex cr. pore fr·. ant. end ......... . ....... . 0·64- 0·73 0·86- 0·88 

Tail length (total) ............. . .. .... .. . 0·10 0·59-0 ·75 0·125- 0·15 0·37 

Arrangement of anal pa pillae, in male.. . . . Somewhat fodwcl within caudal a lae Adana] pair forked, within r·audal 
alae 

Length of spicule ............. .. ... ... ... Not seen. 421-' 

Characteristic of latcrnl lines . . ........ . . . 

Female t a il .... ..... ... ... .... . . . ...... . 

Position of vulva .. . .... . ..... . ......... . 

Egg (in!-') . ... . . ... .. ........... .. ... . . . 

Habitat ...... . .... . ...... . .... . ..... .. . . 

Tn both sexes narrow, begin 
between bul b a nd excr. pore 

Smooth. 

ImmerL behind excr. pore 

140 X 60 

Hectum. 

Along length of 
body 

2 !at era! cr·e.>ts 
uniting in V ~ 
shaped stnrc­
turc. 

Smooth . 

70J.L behind excr. pore 

1:39 X 3~ 

Intestine. 
I 

Host .. . ........ . .. .. . ..... .. ... . .. .. . . . Tili quae scincoides. T ili gua scincoides. ~I 
i 

6 
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TAULE COMPARI NG CHIEF FJ-:xnnms O J'' THE C:h:Nus l'nAHANGODON . 

(All measu temen tf. in n llns .) 

I 
I 

P. mamillatus. P. spinicauda. P. ine1·m:cauda. 

({ I <i' ({ I 9- ({ 
I 9-

~------

I 2 · 9 :l·62 I 1·4- l · 8 4·0- 4·7 1·7- 1·8 4·05-4·7 

0·19 0· <12 - 0·23 0·11- 0·14 O·:ll- 0·38 

0·52 0 · 52 0·30 0·45 0·27- 0·32 0·44- 0·48 
r-

- - - - 0·05- 0 ·067 I 0·11 - 0·13 

--- ------
- - - 0·15 0. 063- 0·10 

I 
0· 14- 0·16 

- - 0· 56:) 

I 

0·985 0·45 

I 

0· 8-0·87 

0·15 0·48 0 · 125 0·96 0·12- 0·16 0 · 9- l·O 

Within canclal alae Within caudal a lae Within caudal al a•l 

2 1/L 60/L Not Sf·en 

({ Cuticular inflation bctii'CPn Lateral ala.e 2 lateral erests Lateral a lae Two latera I 
lateral and caudal a lae along bod.v along length along length crests along 

of body of body body 

Smooth ? Fipiny. Smooth . 

- 1. ·0- 1·05 from anterior end 0 · 9i\- 1·03 from an terior end. 

- -
140 X 40 155 X 51 150- 170 X !\7- 70 

- R ectum. -
-- ---

- I 
Ptyodactylus oudrii. :J.'arentola Tarentola anmtlari$. 

ma11ritanica. 
I 
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-

P. auziensis. P. extemtatus. P. cesat·pintoi. 

0 I <j' 0 I <j' 0 I <j' 

1·27- 1·8 :1· 25 2·4- 2·8 6·6 1·61--1·81 2·4- :2·8 

0·10- 0·195 0·47 0·19- 0·23 0·4 0·14--0 ·16 0·4:1 

0·30- 0·396 0·47 0 ·27- 0·34 0·49 0. 21--0 · 26 0 · :29- 0 · 32 
f---

I 
- - - - 0·06-0·07 0 ·08-0·09 

0 · 14 0·12 0 · 13 - 0· 13 

I 

0· 13 

0. 50- 0. !):3 I 0·636 0·66 0·6:36 0· 44--0 ·48 0 · ii0- 0· 80 

O·l:Z- 0·:29 I 0 · 72 0·42- 0·48 ~---~26-----=-- -] O·G0- 0 · 74 
-- . 

Anterior pair of postanals forked ; Post. pa ir outside a lae. Within caudal alae. 1st pair post-
post. pair outside alae. ana.ls slightly forked . 

--- - - - -- -----
40 1-'· 70 !-'· Not seen. 

L3,tf'ral a lae Two lateral Later·a l a lae Two lateral Alae from ant. Alae along 
along length crests along along length crests along end to whole body 
0f body . body. of body . body. posterior in young, but 

extremity. disappear in 
I matn reforms. 

II 

·- -
flmooth. Spiny. Smooth . 

--
0 · 68t f rom a nterior encl. 0·696 from ftnterior encl. 0·07 behind exer. pore. 

147 X 38 154 X 31 132 X 37 

Caecun1. Intestine and Caecum. Large i ntc~tine. 
~-

Tat·entola numritanica. Lacerta ocellata. Cnemidophoru.s lemniscatu.s. 
Congylus orell<:~ttts. 

II 
---- - - -

p51-52c
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.T. H. l\LI.LAK. 

P. t1'avossosi. P. warne'ri. 

0 
\ 

5i' 0 I 5i' 
-

1·74- 1·96 3· 7--!'i-29 2·25-3·0 3·4-4·6 

0·21 0 · !)- 0 · 6 0·15-0· 17 0 ·13- 0. 20 

0·3- 0·38 0 ·48- 0. 54 0·5-0· -~ l 0-5.5- 0 . 70 

0·08 0 · 12 0·08- 0·09 X 0· 12- 0·1:1 X 
O·ll- 0·12 0·1:1- 0-14 

0· 14- 0 · 15 0- 18 0 · 16- 0· 20 0·16- 0· 18 

0·5- 0 · 64 0·6- 0·!J 0 · 8- 1· 1 0·\J- l ·O!i 

---
- 0 · :>- 0 · \J8 0· J -0·1:~ 0·5- 0·7 

Wit hin caudal alae. Within caudal alae. 

Not seen. Not seen. 

Alae from end of A bscnt. Not mentioned . 

oes. to pos-
t erior 
extremity. 

-
Smooth. Sm ooth . 

0 ·05-0 ·07 behind exer. pore. Immediately beh ind ex cr. j)<)!'e ; 
1- 1 · 2 from JipR. I 

-· 
157 X 45. 125-130 X 34- 36 

- -
Large intest i nc. l~c<-tum. 

A mei·va sp. Cnemidophorus .sexlineatus. 

I ----------------· 
(Continued overleaf. p51-52d
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J . R . :llALAN . 

A. Caudal alae of ma.le [J1'esent. 

7 

(a) Male caudal alae in clude post erio7' pai1· of postanal pap'illae . 

1. Anterior pair of postnnais forked. 

I. Preauals ses~ il e . 

Lateral bursal proces;;es present . 
- P. tiliquae, Baylis , 1030. 

II. Preauals ped uncula tecl , 
Lateral bursal pnwes~e;; absen t. 

a Spicule preseul , 
Lateral crests in female unite m Y-shapecl 

,;true hu e. 
l 1'emale tail narro"·~ abruptly . 

- P. hindlei, Tlwp:u. 1925 . 

f3 Spicule absent, 
J ,ater al ala e present in young females, bu l dis­

appear in mat ure forms; female tail tape1·s 
gradually . 

- P. cesarpintoi, P er eirn, 193,) . 

2. Anterior p au of postanals not forked . 

I. Cuticle of male, beh ·een posterior end of lateral alae 
and beginning of r nnd al alae, infla ted on eith er 
side . 

- P .. mamillatus, LinstmT, 1897. 

II. Cutide of m ale not inflated at jundion of latera l 
and caudal abe. 

a 'rale of female spin y, 
Spicule in male present. 

-P. spinicauda, Dujanlin , 18-1-5 . 

/3 'rail of female ,;mooth , 
Spieule imper fectly chitinise r1 or absent. 

] . Tail of female tapers gmtluall:y to a point. 
.cc. Genital con e in male proYided with 

cnticular fold. 
-P. warneri, Harwood, 1932. 

y. No cuh('ular fold to male genital 
con e. 

- P. travossosi, P e1·eira. 1935. 

z. T ail of female narro\\·s nhruptly behin d 
anus. Yery " ·ide lateral alae in male. 

- P. inermicauda, Baylis, 1.923. 
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·SOME HEL~HNTHS OF SOl:'TH AFRICA?> L I ZARDS. 

(b) Ca1tdal alae of male do ·not ind1tde posterior pair of ZJOstanlll 
papillae. 
L Anterior pau of postanals forked. 

-P. auziensis, Seurat, 191 i . 

2. Anterior pan· of postanals not forked. 
I. Tail of female sp iny, 

L ateral alae wic1en ou t posteriorly. 
- P. extenuatus, Rud, J.8Hi 

II. Tail of female \Yithout sp in es, 
a Expanded lateral al ae in male begin near anterior 

end of body. 
- P. tectipenis, Gedoelst, 1919. 

f3 Lateral alae of male confined to posterior region 
of body. 

-P. laevicauda, Seurat, 1914. 

Lateral alae r educed or absent. 
--P. tarentolae, Spaul , 1926. 

B. Caudal alae of male red11ced or absen t . 

(a) Lateral alae 1n'den mtt z;osteriorly . 

Tad of male shMt. 

1. Lateral alae presrmt in fema le. 
Tail of female short. 

-P. mabuyae, Sandground, 1936. 

2. Lateral alae absent in female. 
Tail of female long. 

- P. mabuiensis n . sp. 

(b) Lateral alae do not widen md posterio rly . 
Tail of male very long. 

--P. megalocerca, Skr jabin, 1916. 

The t." ·o speCles of Phatyngodon (female specimen8 only) 
recorded from amphibian hosts, namely P . batrachwnsis vValton , 
1929, and P . (l1'17WhlS w~ alton, 1933, are disting-uishable from each 
other in that in P . arntat1.ts the pharynx seems to be pr otected by 
Phitinous plates for a short distance back from the mouth (Walton 
1933). 

Gen us TI-IELA~,-unos, W edl , 1~62 . 

D efinit ion :- Oa:y1t'l'inae : Mouth houn(led by six small (three 
hilohed; l ips, with six sessile p apillae, one to each lobe; Ye~tih nle 
short, oesophagus " ·i th a posterior bulb ; lateral fianges absent 
or present . Excr etory pore u sually post bulbular. 
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J. lt. MALAN. 

Jfale: Posterior extremity truncate, caudal <tlae usually absent; 
cau<lal papillae consisting of one pa i1· p l'ean nl; a second pair " ·hich 
Yaries in position from pre-anal to p ost-anal; and a pair of 
poskmal s inHeriecl in t h e Yentral surface of t he eaudnl point; 
au terior margin of cloaca m a:v be deeply ' tnssela ted ' in some 
species; posterior margin uHty be produeed into a conica l projed ion, 
at bnse of \\'hi ch the i'in gle spicnh' protnl(les . Spicule sh or t a<·icular, 
g-ubernaculum absent. 

Female : Lateral areas u~ually formed by a ro\Y of a bout FJ 
large cells; vulYa u sually near l be middle of the bo1ly with :-;lig-htl.'· 
pmjediug lips; uteri conYergent, OYarie;; dub-shaped, coi letl i11 
a 11iP1·ior region of t h e intestine nml HI some eYen in front. of lh<· 
oe~ophageal bulb; eggs oYoicl, not co ntai11ing embryos '"hen bi1l. 

l'arnsite;; of Lizanb and Tortoises . 

'l'!Jf1P sJ!PI'Ies: 'l'. alotus, \ Vedl , 1Sfi2 (:1fter St•tmd , 1Dl7 :lll<l 
l<Jl'ke aJHl .Jbple;;tone, J!)lG). 

Thelanclros rotunrl-us 11 . sp. 

The m ate rial cou siste1l of a large n umber of fernal !:':-; and alJOut 
1i) males , found chiefly in th e caecal portion of the redum of 
A.,rJCM7za atra ancl Pseudoco·rdylas microlepidotus. 'l'he worm is 
eYidently a, fairly conunon parasite of the former li~arcl, G7 out of 
14 nwtun-' lizanlH examined bei ng infeC'lecl. Out of :n i.!ttma1 ure 
o t:l'~ . 15 " ·ere infed~>cl awl i:he i nfec:tion in ihe"e form~ '"'L~ L'll lhP 
,,·holu not ::;1.u·h u heaYy one a:-; in the m ::dtue forms . 

' l'he holl;y is sto1.1t , of m edium f:ii~e, and t he nntles arr u su;1 ll~· 
much 1-'lllaller aud m .a·e slender than d1e female o: . 'l 'h r cui ide is 
thick \\·ith <·o;n·se t-raJISYer:-;e :-;triations, aJHl has a funy appPnratH:e, 
'"hich appears to peel off i.n the old er ,,·onns . It is <lpparently 
not due to ,, <lefini te ciliation , hut m ay be homolog-ous " ·ith the 
',;pines' described by Seurat, 1917, in young T. ech inatus, <lltd 
the hairy covering seen by Thapar, 1920, in O.vym·is sp. (see page G2). 
The ' fun.\· ' l'OYeri.ng is, ho\\·ryer , not quite suc·h <I tlefinite shuchne 
a,.; tha t m ent ion ed for t h ese hYo species . The lat eral nre:ts are 
,,·ell marked, usually enclose!l by t ,,.o cuticular ridges, \Yhil'h are 
not a l,,·ays equally pronounced. In -the male betwePn eac·h set of 
these rir1ge,; t here is a latera l nln, whereas in the femalf' (Fig . 20) 
tlw r idge;; endos~· I :l to 15 large cells, exte nding auteri orly from 
the oe;;ophag-ea l lmlh lo near t he anus. Ia 1'. lllil'lpsae, Se1.1ral, 1917, 
rlesni.h!:'s 1lt>finite ;,ta r -;;haped 11udei to the;;e <:ells, hul· i11 tbi;; form 
the :-;t rud ures obst>rYecl at about t h e cen1re of the cells k1Ye more 
t he apvearance of a protoplasmic attachment of the cell to lhe l'utide. 
Fudher, they <lid no t take the ,;bin in sta ined speC'im P-JJS. 

The exeretory pore is post-oesophageal, 1·18 to 1· 2!l mm. 
(felll ale) ;mr1 0 · 44 to 0·!12 mn1. (mal e) h ·om the :mierior end. ' l'ht· 
small P.X<:retory opening is in th e centre of a c:ireular area of Ynr:yi ng 
size sh owing radiating- foldR. The " ·hole appar atus opens on an oYal 
pigme11 ted a rea . This is similar to that seen iu 7'. ::;e.vlabiato, 
Ortlepp, 19:30, but the cut icular h airs present in t his l aHP-r spe<·ies 
:"ere n ot observed. The e-xcretory canals appear to come together 
Ill the form of ::tn X : - 2 a nterior and 2 posterior can als. 
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SOME HELMIKTHS OF SOUTH AFIUCXK LIZARDS. 

The head is not di&tinet, the mouth is surroumled by three 
fairly deep bilobed lips, giving the appearance of 6 separate lips. 
'l'here is a small papilla to each lobe. Depending as to "·hether 
oesophagu;; is ·withdrawn or protruded a small ' buccal cavity ' 
may or may not he present. 

'l'he oesophagus is long and separated by a slight constriction 
from a large spherical bulb (Fig. 20). The bulb is armed with 
chitinous plates, it has a diameter ,of 0·173-0·252 mm. in the female, 
and 0 · 096--0 · 12 mm. i u the male. 'l'he oesophagus including the 
posterior bulb attains a length of 1·2--1·5 1mn. in the female, and 
0 · 51-0 · 85 mm. in the male. The oesophago-iutestinal valves are 
six in number and project into the enlarged anterior portion of the 
intestine. The Ner>e Ring surrounds the oesophagus 0·20 mm. 
(female) and 0·092-0·115 mm. (male) from the anterior end. 'l'his 
meas1uement. however, varies according to the amount of conhaehon 
undergone by the anterior end. 

[ 
0-$1'1..,, 

1'helundros rotund11s n, sp. 
Fig. 20.-Fcmale .anterior extremity, ventral v1e11". 
Fig. 21.-Young female tail. lateral view. 

'L'he fema1le body is stout, and in the li1·ing ;;tate has a <lecided 
magg-ot-like appearance. 'l'his is especially so in the mature females, 
where the eggs seem to fill the entire body, with the apparent 
degeneration of the other organs. It measures 4 · 9-8 · 5 mm. ill 
leng-th with a maximum diameter of 0·55-1·24 mm.; tail (.Fig. 21) 
is 0 · 4a--O ·53 mm. long and ends in a stJ.Llden point behind the anus. 
The caudal pores are situated laterally, on a leYel "·ith the 
commenceJ,Jent of the tail. 

The vulva (Fig-. 22) IYi th slightly projecting lip:s lies near the 
middle of the hody. Vagina consists of a stout and hmizontal 
portion, 0 ·1aG-0·165 mm. long, and a posteriorly running- portion 
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0 · 77--0 · 84 nun. long. 
ovarian t ubes encircle 
oesoplJag-eal bulb (Fig. 

J. R. MALAK. 

Uteri are convergeJJ t. 'I h e coils of the 
the oesophagus 5-6 tilltes, auterior to the 
20). 

Note: The coils do uot always extend a ·· far fo nY<.tnl as inclicatecl 
in the figure. 

'l'he eggs, 52-56 11. x 84-108 fi., appear o1·al (Fig. 24) ,,·hen 
Yie11·ed from the dorsal asped, but ~lightly more conYex along the 
rlorsal than the ventral side, "·hen Yiewed from the lateral aspect 
(Fig 2a). 'l'he eggs are smooth, thi<:k-shellccl , an<l t he ~ illg-le plug 
situated on the dorsal fare is not f!uile termiual. 

T. rotundus n. sp. 
Fig. 22.-F emalc genitalia , late ral ,·ie11·. 
Fig. 23.-0,·um, lateral 1·iew. 
Fig_ 24. .- 0,·um , dor sal view. 

l 
'l'he males are ntther smaller aud more slPncl er \Yorms thau the 

females, being from 2·6-2·9 mm. in length, with a maximum 
diampter of 0 · 42- 0 ·55 mm. The posterior end of the body is 
truncate with a somewhat short slender tail, extending from the dorsal 
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region and curved nmtrally (Fig. 25). Lateral alae var.nng w 
length from 1·09- 1·14 nnu on the one side and 1-:32 to 1·42 on 
the other side extend hom approximately the middle of the body to 
a little anterior to the anus. In some specimens they were fomul to 
originate at the lBYel of the oesophageal bulb. 

Ventrally on the truncate portion of the body there is, 
(Fig·s. 25-27, No. 1) one pair of capitate or ' mamillate ' pre-anal 
papillae; (in Figs. 25-27 No. 2) one capitate pair on a level with 
the anus; (in Figs. 25-27 ~o. 4) a capitate impair post-anal papilla; 
(iu Figs 25-27 No . 5) a pair capitate post-anals on the curved 
tail and (in Figs. 2S-27 No . 0) also a pair of cutieular prominences 
on the level with the anus, axial to the papillae; they an', however, 
not equally prominent in all the specimens examined. 

The spicule, (Fig. 25) is 0 · 09G-O · 14 mm. long. It is 1·elatively 
heavy with •ridges. Ac(;essory piece ab;;ent. 

Besides 1the males mentioned ahoYe, two somewhat smaller and 
apparently not fully grown males, measuring 2 · 2 an(l 2 · :) nun. in 
length, with oesophagus plus posterior bulb 0 · 42 ami 0 · 46 mlll. 

long, diameter of bulb 0·09 and 0·10 llJJH. and spicule O·J84 and 
0 · 088 mm. long· were also found 

Affinities: Karve 190S reclescribed Theland1·os (PamrJiwryn­
godon) maplestoni, Chatterji 19:)3, from new and also some of 
Chatterji's material. He mentions some characters apparently 
overlooked by Chatterji. 

Further Kane also examine!l T. hemrld'actylv.s and finds in 
Patwardhan's material aJnong;,t others, lateral alae for the male, 
5 pairs caudal papillae, aud the absence of tbe " S\Yoll en knob-like 
process " on posterior lip of clo::tcnl opening. 

He concludes that 1'. hemidactylvs Pat\\"ardhan 1905 1s 
identical with 7' . maplestoni, Chatterji 1933. 

The species described above due to the presence of the ovanan 
tubes round the oewphag-us, is a llierl with: 

T. m·icipsae, Seurat 1917, 

1'. 1naplestom:, Chatterji 1933, aud 

1'. seurat-i, Sandgrouud 1936. 

It differt> from Seurati's species, however, in that the 1a.tter 
has 2 small papillae, 11·hieh is also seen in 1'. nwz!lestont (after 
Karve), in place of the post-cloacal conical projection and in having 
the anterior margin of cloaea " tasselated ". 

T. maplesloni apart from its smaller size, differt> furt her in 
having lateral areas ill female apparently absent, and it,; ;;mall 
adaual pair of papillae (Karve) if analogous with the cuticular 
prominenees (non capitate p~1pilbe ?) of T. rotundus certainly has 
not the same arrangemell t.. 
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l•'ig. 25.- Latt> r al vic·.,· . 
l•' ig. 26 .- Postero-,·en t ral vi e11·. 
j;'ig. 21.- V l:-' lt t ra l YH'\\'. 
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The numbPr and arrangement of the papillae also distinguish 
this ~]Jecies h em T . seurat i, in " ·h ich lYe find the cush ion -like 
vrominenee aurl minute bosses or hlunt spi11 es Oil th e doacal 
proj eetion. Both exhibit the phenomenon of " endotokie 
matricide ", Seurat 1914, in the~ accmnulation of the eggs in the 
mature females in such numbers that the other organs ,;eem to 
degener ate. 

'L'hE' nam e T lt ela.ndros rotundtts is propose<l for this uew spec1es, 
on ae;count of it:; stou t an d maggot-like appearance. 

H aot: Ayama atTn and Psevdoconlyltts 11HCJOlezJidotns. 

Hab itat : Hectum, chiefly caecum. 

Localiiy : vVellingi.ou, C.P. 

Types in Onderstepoor t I-Ielminthologi c21 l Collection . 

Other ::;p ecies: 

1'. alat'us, \Vedl 1KG2, in Uromasti.:v spp . 
1'. baylt:si, Chatterji 1935 in UTomast i.1J haTdwicki. 

T. 011liJosv . .s, Lin:stmY, 1899, in Chalcnles sp . and .Scinus sp. 

1'. c·inctus, Linsto1Y, 1897, in Aqa111a stellio and Agama sp. 
T . echinafl!s, Rndolphi, 1819, in Gecko. 
1'. 1, e midactyl1ts, PabYardhan 1935, synonymous to 1'. 

111 a l;il e:; /;on i. 
T. ka sauh, Chatterji , 1935, in CTonwstn:.r haTdwicki . 

T . maplest.om·, Chatterji, 19:)~), in CaTotes 'l.'etS?:eolOT. 
T. rnicipsae, Seurat 1917, in Chalcides micizJSac. 

T. m:ic'r'uTis, Rauther 1918, in U ronwstLr harr1'7cich 

T. nim·idicvs, Semat. 1918, in 1'ortoises. 
'1'. oswaldouun, T ravassos 1925. 
T . sa.lunie'lu, ls, Bay lis , 19;30. 
1'. sclemtus, Tran1ssos 1923, in T rovldu1·v s spp. 
T . seurat1:, Sandground 1936, in Acontias perci1:ah. 

T. se:clalriata, Ortlepp 1933, in Testuda ven ·ea1t.1:/. 

'l'. toylori, Chatiorji 1935, in lhomash x harrl?cicl.i. 

1'. (O.ryvris) IIU'ijaloon, (Li n,; to11· 1906) , Bay li s 19% Ill 

H emidactyl1t.1 lesclicnrwltt. Thit; spe<;ie,;, from female 
spec:imE'ni' only, might, accnn li11g to B aylis, he identical 
11·ith T. liemidactylus i .e . T . '1111/]Jlesto ui. 

Thelm1d'ros sp. (Thapar 1925) ll Om . nov. 

Thapar 192fJ, page 130, worm number 18, gi.Yes a de:;c:ription 
of female worm s ,,·hich h ad heen obt.ain ed from tb e intestine of 
T ·rachysau1·vs rugos'us . He su;:;pect ed that the wonn 11·as related in 
part to the g·enu~ P/,aryllqodon and also in pad to Th elondros. 
01ring to absenc·e of males he could not definitely lol·ate its position, 
and therefore described it under the common genus 0 .1Jy tLTis . 
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This worm is evident]~- a 'f'lt elandJ·o.; an fl hom description and 
drawings has closest affinitieH wit h those species having the ovarian 
coils round the oesophagu~, but is :tpparently diffe rent in specific. 
charaeters f rom t he kno\\·n ~pecie~. 

SUPERFAMILY SPI RU R IODEA. 

FAMILY PR¥SAL<)P'l'J<: IUJ)AE. 

8 uHF.\::\IILY .Pl!TS .\ I.Ol'TEIU :\AE. 

Genus: 'l'Hl'Hl'.'UE.I , Seuraf, Hll4. 

Uefinition :- Physalopt eriwte: l!Ion( h " ·i th hYo lateral rounderl 
simple livs, lhe internal surfa ce,; of \\·hi<.;h a re armed \\·iih three 
smal l teei.lt , :uul which bear a pa ir of submedian papilla >'; lateral 
fl anp; t>:; alJseu t; cervical pa pillae .im lll edia tely behind the nerve 
r ing· ; ye;;tibule short , compressc<l lat erally, with rlelieat e '\YallR ; 
oesophagus short "·ith an anterior mu scular aml a posterior 
glanrlular portion . 

:llale: l'oste1·ior extremity rou nded, 1enninati ng til a small 
eonil' al process; ca udal alae ,,·ell clP,·eloped exhibitin g a Yenuco:;e 
appe8r:tnce; four pairs of peduneulntP<l prea nal papillae anrl four 
or fiye pairs of peduneub ted postu nal papilla e and, i11 a<ldition , 
a bon t a dozen sps,;il e papillae round 1 he an us ; ~ picu 1Ps s u he qual. 

Female : Posterior extremity :s hor l , tenn in at iug iu a :;mall 
conical point ; vulva in the anter ior fifth of the hody; ovej8clor 
long·; nteri parallel. Oviparous, eggs " ·ith a thick :sh ell , containing 
larYaP 1dH•n depositerl. 

Parasites ,of Heptile:s (after Y orke a n c1 Jl.fa pleston<:' ). 

Typ e spec'ies: T. pudica, Secn·at, 1914. 

Thub1maea i mpar n. sp. 

'rhe materia l consisted of 24 fenmles a11d 11 males, obtained 
fro m the oesophagus and th e stomach of Zomi1'11 S cordy l11S . 'l'h P 
proper habitat is doubtless the stomach , since the worms frequented 
thi:; habitat more than the oesophagu::;, Two immature females 
11·er e a lso found in the stomach of an A.r;rww ntra. 

In both sexes the bouy tapers gTadu ally toll'urrls lhe exi remitiPs, 
being only slightly thicker near the midrlle . The males nry in 
length from 7·9-8 ·5 mm. , "·ith a minimum diameter of 0 ·28-0· :34 
mm .; in tlw females these m Pasurements are 11·0- 14·1 mm. and 
0· 37--0· 5:\ mm. re;;pectiYely. 

The lips are asymmetrical, t he left lip beiug sm aller t han the 
right one, and hears on i ts inner surface three sm all fonvanll,v 
directerl teeth. T!w central one is so mew hat l argPr than the la teral 
one:;. Tn 1he right lip these teeth are larger and the right lip bears 
i n addition a str ong tooth, whieh appears to back up the larger 
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<.;en hal tooth a11 d form s the most· charaderistie h~at nre . (F ig-. 2.S.) 
In ilor;;o-ventral ,·ie11· lF ig. :29) th e sm:1ll t eeth of t he leJ t lip 
hanlly show up at all, the te1dh ou th e right lip being· Yery 
<.;OJH;_p.icuons . A c utieulnr ~Toove Pncirdes the bocly at t be base of 
the l ips. Th er e aTe four subm eihaJt papillae aml h1·o lat-.Pral~, 
\\·hi1~h are, howeve1· , not ;thn.t,yt> collspicuon,;. The lo:~,eug·t• -s lwped 
mouth leads into the laterally <.;Olupressed YestibLtle, "·hose walls 
are liuecl wi.th a soine,,·hat thir-kPm·d cuticula, being 20·7-25- a p. 
in the r.1:1le :1nd "':i ·0-27 ·(j p. in the female iu length . 

\ 

28 
'J'fl 1tfJIIll t !l iiii'Jllll". II . SJl. 

l•' ig . 28.- Ri ght l i p . ln tNa l l " l f'W. 

The oesophagus (Fig-. 29) is slender :lltll in n ea;;Ps Yer .\" slight!~ · 
tn rlinmeter postf' riorl y. H i~ 1·omposecl of a short , mu;;('ul:t r ]Jortion 
ani! a mnch lmtg-Pl' ancl slig-htl.v thickPr post erior p ort ion . The 
total org-an m easures l·fi5- 1·82 nnn . ill tlw m ale, ancl] ·6--2 ·4 Illln. 

in ihf) female . T h e anter10r musc1.1lar portiou meas ures 0· :24- 0·2() 
mnt. and 0 ·2:2H- 0· ;{91 mw. rf·spe!'ti1·ely . '.l'h e Nene Ring is 
sitnntecl itt front of tlH' julll:tion of the 111nscnlar :-~nil g·bnrlnlar 
cwsoph<!g'US pnrhons, being() :20- 0· 2Hi mm. (mal e) a ncl O·JS4- 0· :W7 
mm. (female) from. t·he - :lllt<" Ji or Pncl. Th<' laterally plnl"P<l cerv ira.l 
papillae nn~ t;ituai ecl on a le,·d with thf' ~en-1! H.ing in hoth <;exes . 
The e:xtn'tor.v pore is ,;i tuatei1 som ewhat 1-JOHtei·iorl y t o the N erYe 
Hing !wing- 0·27G- 0·29D mm. (utale), nllll 0·248- 0·2[13 mm . ( l<·'lllale) 
from the antPrior encl. There m·e no b teral alae. 

The tail of t lw :lfnle (Fi g-. 01) lw:1.rs conspicuons candnl ala e , 
lhe latter vn.r~1ing- in length from 0 · 0H1- 0 · 546 mm. Th e mn;.; imum 
breadth neross the nlae vari e~ from 0· 20- 0· 25 mm . 'l'hP ala e :1rc 
eovered with numerous pa pilliform cuticular el evations ou th e 
ventral surfa ce. Amnng- th ese th e t erminntions of the ca1Hlal 
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rmpillae UllLY be distino·uished by their "Teater size and well defined 
shape. The· papillae c;mprise three pai~~ long pedunculated preanal 
papillae (on the le-ft side, in one specimen the first and Hee:mJ 
pedunculated papillae .,,·ere found to he absent); one pair sessile 
preanals, \Yhich were found to be si tuated either between the Inicldle 
and last pedunculated preanals, or just posterim to the last pair; 
t"·o pairs with short pedundes just poP.terior to the anus; another 
pair of long pedunculated ones, and, lastly, two pairs ~;ituatecl 
further lJOHi.eriorly and " ·hich are pr<Jcticall,v se;;sile . The papillae 
were on the whole found to be Brr<Jnged r egularly and symmetri­
cally. A pair of small i:iubel[Ual spicules are pre;;eut, they are ouly 
feebly chitiniserl. and thus not quite distinct structures . The left 
one measures 0 · 095 mm. and the right 0 ·10-0 ·11 mm. in length. 

Z9 30 
T. impa1· n. sp. 

Fig. 29.- Ccphalic extremit.1·, ventral view. 
Fig. 30.- F<•male gcmtal organs, latero-v<?n tral view. 

Iu the Female t he anus (Fig. 32) is 0 ·145-0 ·1G6 mm. from the 
posterior extremity, which ends in a short, somewhat conical p oint. 
The Ynha (Fig. 30) is situated in the oesophageal region, 
1· 07-.1·12 mm. from the anterim enLl. 1'he posteriorly running 
vagina attains a length of 0·456-0·480 Hllll. The two ovejectms, 
whieh measures 0·340-0·533 mm. in length, merge into the vagina. 
at the leYel of the posteriOl' extremity of the oesophagus. 1'he two 
uteri pa;;s dtmn the length of the posterior extremity of the 
oesophagus. The two uteri pass tlown the length of the body more 
or less parallel with ea<'h oi.her. The oYaries are long, tl,in and 
eoilerl tubes. The eg-!.l'~ a.n~ numerous, o,·al, tbick-shelle(l and smooth. 
They measure 34·5-39 "· x 20·7- 2,1·2 p.. 
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fljfim't1;es: The asymmetric-al structure of the lips in this species 
allies it to T. asymmetrica, Baylis, 1930, and T. gray1·acola anc1 
1'. a.r;amae Sanclgrouud, 1933, and T. rlactyluris Karve 1938; the 
lips in other spef:i.es are equal iu size uml each bears three teeth. 

'l'he lips of T. irnpru·. n. sj:i. differ, however, from the allied 
species in that the right lip has an extra toothlike proj ection on 
the outer surface, as oppoEed to the unarmed s.tate in T. asymmetrica 
and 1'. dactylu1"is and the pre~ence of only the 3 teeth in T. 
gray1;acola and 'l'. agamae. 

·.· 
:>: . ·.· 

1'. impar. n. sp. 
Fig. 31.-Male caudal extremity, ventral view. 
Fig. 32.- Fcmal<:> caudal. extremity , lateral view. 

The caudal papillae of these five species agree as regards the 
number and the kind of the preanal ones, but differ in the postanal 
ones. A certain amount of symmetry in the arrangement of t.he 
papillae is obtained in T. impar, T. grayiacola and T. dactyl1nis 
but the first differs from the second i.n that the postauals include 
definite pedunculated ones, and further, in that the worm on the 
whole is a much smaller one. T. dactylur'is also differs in the 
number of pedunculated postanals. 

Host: Zonur11s cordylus var. jlafi.JUS and Agama atm. 
Habitat: Oesophagus and stomach. 
Locality: Du Toit's Kloof, Wellington, C. P. 
Types in Helmin tho logical Collection, Onderstepoort. 
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Dl.1r·vssion 011 the Genus Th ulmnaea.-'l'he genus Tlwlnmaea 
\Yas created by Seurat, 1914, for the reception of a nematode 
parasite- '/'. p?tdlica-which he obtained from lizards and snakes in 
~ ort h Africa. Since then i h e follo1Ying species have been describerl : 

T . z7ark e1'i, Baylis, 1926. 
T. asym.m etTica, Baylis 19~~0. 

T. fitzsimonsi, Ortlepp, 1931. 
T . leiolopismae, Harwood, 1932. 
'l' . ,!Jrayiacola, Samlground, 1933. 
T. agamae, Sandground, 1933, 
1'. dactylu1'is, K an e, 1938, 
'l'. tmfJrLJ', n . sp. 

lf the data given in the attnched i:able be compared with Seurat's 
generic diagnosis it it~ eYirlent that the other described species <lo 
not meet his generic req uirf'nwnts, especially as regan1s the male 
tails an(l t he lips. 

The paired lips in 1'. zntdlca, 1'. fitzsimonsi and 1'. leiolopismae 
are equal in size and each carries three fon>ardly directed teeth. 
L1 the other six species the l ips are ,;ymmetrical , the left one being 
smaller, an d further the number of teeth is Yariable, Thus in 
1' , urayiacolo and T. agmnae both lips haYe :) teeth, but th e larger 
right lips have t eeth reduced , \Yhereas in 1'. asymm etrica and '!'. 
rlactyluris t he right lip is unarmed and lastly in 1'. i?n]JM the teeth 
of the right lip are larger than those of the left, " ·ith an additional 
tooth to the right lip , 

Cephalic papillae are not 1·ecorded for T, pm·l.· e1'i an(l T. 
fitzsimonsi, but in the other species each lip hears a pau of 
submedian papillae. 

The lips in the genus may thus be equal or unequ al in Ri:>-f', 
usually carrying three t eeth on internal surfare, and also a 
pair of submedian papillae. 

Lateral flanges are absent in all t he species, ('enical 
papillae as seen from table may be anterior to, on leYel "·ith, 
or posterior to K erve Ring i.e, Cervical papillae are usually 
situated in neighbourhood of Nerve Ring. 

The vestibule is short and laterally compressed, in T , pwlim 
and T.asymnnet1'£ca it has <lelicate walls, wherea s in T. 
fitzsimonsi and 1'. impm· the \Talls are some,Yhat chitinisecl. 
(Structure not mentioned for the other species.) The oesDphagus 
is short to medium-sized, consisting of a short anterior muscula1' 
portion and a longer posterior glandular portion. 

Male: The posterior extremity is usually rounded, ('UI'Ye rl 
dorsally and bears conspicuous caudal alae. The mnnher , kind and 
arrangem en t of the caudal papillae are, however, an extremely 
variable quantity, tending on the whole to be arranged irregularly 
and asymmetrically. Pedunculated as " ·ell as sessile papillae are 
usually present. In T. fitzsim.onsi , however, all the papillae are 
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slightly p edum;ulated ancl in the hn> males at OJt.l epp' s <lislJ C ~al 
t h e number and arrangement Yaried . 'l'he cutic ular elevat ion s 
on t he i11 sicle of the cu udal alae :ne well marked in all t h e s1; ec i e~ 
and tend to <·amouflage the papillae to su('h an exten t that in T. 
Jmr/,·n·i, Hay Ji t> \Yas unable to decille upon th e ex:l(;t number of sessile 
papillae. Ho\YeYei·, as seen from the table, the1·e appears t o be a 
ten<lency f m the preanal p apillae to be compose<l of !) pain; 
p edun culated and one p ai1· ~;essile ·papillae, in that () out of t be D 
spN· ies haYe this alTangement, hut tlw r e is no ,.;imilar con<'spon<ling 
JIUlllh.er of postanals. 

'J'lte Jllllllber a n<l kin<l of t h e cau<lnl IJHllillclP are ( hu,; rat hn 
vuriahle quantities, m;ually <·omposNl vf peduneulated oHe~, 
:1 to :) pairs prea nal aud :~ to G pain; po~t:wab, ,,·ith s<~ ,: s il l· 
papillae ll111llhering- hom one to as ma11 .'\ a ;; 4 pai1 ~. pr<'- a nd 
,-> pairs postanall~· . The arrangen1ent ma.\' , h o\YeYer . lH' 
asymmetric and not 11 ecP;;sa ri ly pa i r eel. In one ~pee ies a 1l tlw 
papilla e :ne slightly pedun c u lated. 

~picnlPs ar·p pre::;ent as l1Hl feebly <·hitinised UIH"qual ,;t ru l'! url' ~, 
u1· may lw c·o llllJlelPl.'· a h~e1rf. 

F emale: 'l'he posterior c~t rem it y rs tl s twll.v H'l'~· s ltol'! 
i erminating in a small ronir-u l p omt. Th e Yuha i ;; s ituai ed in i hP 
:t nh:•rior h<1lf of the bod y; oYejeetors m etlium-s ized to long; ut<•ri 
pandlel , running- caudad. rggs 1nmr er ou s, ronn(lis h o1·al, ilr i<·k­
s lte llPd , smoo th an(l coJt!nin an e 1nl)]'~·o in utero. (:Xo matUJP eggs 
\l"t'l't' fonn<l f(ll' 7'. as)Jmlltetrica). 

'L' hi s gt>tllls t hus ten<l~ on the ,dwle io be r:tth<"r ros1no poli.tnn 
:r1Hl ii mig-h t lw ad1·isahl<' to SPIJ<ll':tte out the spe('iPs inio a ne11· or a 
sub-genu~ in tiH1 h1ture. 

SUMMARY. 

The foll <ming 1r ev' species are desnilw cl an cl figurt"Cl : ­

'l'rm~IATOJJA. 

l'o rorlisto11111111 ~onun 

(' ESTO IJ.\. 

I Jrwll()ristico afriuuln 

Or,r-i11nisf11·o ojricr111o. 1·ar. oo!.·/ppensi.< 

~ K\1 .\TOJJA. 

f'fiOI'.IJUij(,r/o/1 lllllfllli i'11S'iS 

'f 'helalldUJs rotundus 

'/'!ntlnt JUU'tt im;wr 

'l ' hP g·enPr:r lwl'<· bel'J! r·o ns idPrerl in <l,•!nil and in m ost cases 
it lw s l~een fo nncl JJPcessa r5· io som e,,hai alll end tlr P Px istinp; generi c 
<liagnosis, F<O as to include Ya r iatio ns \Yhi ch ha\e l1een tlesnihfd si t1c·c• 
t h e form ai i.on of t h<' g;en C'ra . 

:i'\o(es on h osi-~pecifiC'ity, infection p e rl'en l.agr of h ost;; lJ\· t h e 
p arnsitPs foun <l ntH! pos:-;ihle 1 ife-hitlto ri<·s of pn rasit Ps are ree!;nlecl. 
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