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On some new members of the  Genus Kiluluma from the 
African Rhinoceros. 

By GOBIND SINGII TIIAPAR, M.Sc., F.R.M.S. 

(Fvom 160 Depnrltne?~l of Helnti?ztkology, Lo?~do,r School (?I Igygicrtc 
attd Tropical Medicine.) 

1s a recent study (1924) I have given an account of the genus Kilulzl~na, 
describing six species collected by Prof. Leiper from an African rhinoceros 
in Uganda, and have elucidated certain interesting points in its anatomy. 
A iusther study of thc. material has revealed the presence of four new 
species which form the basis of the present communication. 

There were a large number of specimens belonging to both sexes in a 
very good state of preservation. Thc specific name is given in honour of 
Dr. Goodejr, who has becn a continuous source of help in this work. 

The fcrnales are longer than the males and are 18-19 mm. long, whilc 
thc males are only 15-17 mm. long. The body tapers slightly towards the 
estremitics. 

The cuticle is thicli and distinctly annulated, each annulus being further 
1:larked by fine transverse striations. At the anterior end it is produced 
into a lobed mout11-collar presenting an irregular margin on its anterior 
face. I t  is separated from tlie body by a dceply notched cephalic groo\.c. 
The submedian payillre rcst, as usual, on thc ~tlouth collar and have the 
typical char;lctcr. Tlrc lateral papillre opcn out anterior to the cephalic 
groove, 

The cervical papilla are situated behind the mophageal region a t  a 
distance of .93 mm. in the male and 1-07 mm. in the female from the 
anterior end. The total length of each is - 1 mm., including the flagellurn. 

The nerve ring js 0-35 mm. from thc anterior end in the male and 
0-4 mm. in the female. 
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The excretory pore is situated in front of the cervical papilla, and is 

.g mm. in the male and a 9 8  mm. in the female from the anterior end. 

The mouth is an oval aperture and leads into a shallow buccal cavity 
bounded by the buccal capsule composed of a stout cuticular material. 
Arising internally from the base oi the capsule are a series of eight thick 
fleshy lips, each of which is produced into an outwardly curved flagelli- 
form process. The outer edges of the lips are rounded off and curve back- 
wards to join posteriorljr with the body wall. 

The asophagns is club-shaped, having its greatest d imeter  of 0.31 mm. 
- near its posterior end. In the region of the ner\.e ring it is v e v  slightly 

constricted. The opening of the czsophagus into the buccal cavity is more 
dorsdly situated, and leads into a short msopl~ngeal funncl. Within the 
mophagus the cuticular lining fornls a sphcrical wophageal bulb. Antc- 
.riorly the cesophagus is thrown into three conical outgrov~ths guarding its 
aperture into the buccal cavity, while posteriorly there are thc usual 
cesophagco-intestinal valves. Thc. cells of thc intestine are fairly large 
and distinct, being full of granular materials. 

MALE CIIARACTERS. 

The bursa is well developed and its lobes are quite distinct. The dorsal 
lobe is longer than thc lateral lobes and is sligl~tly bcnt downwards. Thc 
bursa1 rays havc the usual disposition. The pre-ventral ray is thc first ray 
of the bursa on its vcntral sidc. The lateral rays arisc togcthrr by a stout 
common stem, and the extra-lateral ray separates off first from the series 
ancl the postero-lateral diverges from the rcst. All the rays of the lateral 
lobe reach the edge of the bursa. Thc dorsal ray gives off the esterno- 
dorsal ray near its base and itself bifurcates in its posterior quarter. 

The genital cone is highly contractile, and is represented as being 
protruded out in Fig, G,  and thc dcrrnal cor~c is very pro~ninent as in 
K. rhi?tocerotis. 

The spicules arc very long :u~d n;1rrouV and bcar along orle of thc margins 
a finely striated ala that coils round the axis of the spicule. The axis 
of the spicule is narrow and tapering towards the posterior extremity, 
where it is also spirally coiled. The ala in this part fills the hollow of the 
spicular axis and is absent near the tip. The length of the spicule is 
9.5 mm. The ends of the spicules are shown in Fig. 8. The accessory 
piece is present 'md is oval in outline. 

(3) G. S. T H A P A R .  

I;EMALI-. CHARACTERS. 

The posterior end of the female gradually narrows and bears an eloo- 
gated conical tail in continuation of its ventral side. The tail is -24 mm. 

long. 

liilulurttrr goodcyi sp. n. 

Fig. 1. Anterior end of the adult, ventral view. 
Fig. 2. Head end, greatly enlarged. dorsal view. 
Fig. 3. End-on vicw of hcad, shouhg  papillae, buccal capsule, lips, etc. 
Fie. 4. Posterior Dart of female genitalia, vcntral mew. 
~ i i .  5. Tail of fekale, lateral view. 
Fin. G. Malc bursa, latcrnl view. 
Fig. 7. Same, dorsal vicw. 
Fig. 8. Ends of spicules and accessory piece. 8.55 mm. indicatcs tllc length 

of the spicules left out. 
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Thc anus is .43 n1n1. in front of the tip of thc tail, arid leads into a short 
rectum -29 mm. long. I t  is lined with thick cuticle, and is delimited 
anteriorly from the intestine by the presence of three rectal ligaments. 

The vulva is a wide opening 11 mm. in advance of the anus, and leads 
into a short vagina about -83 mm. long. The vaginal horns are very long, 
attaining the total length of 7-5-8 mm., and are the longest so far found in 
the genus, as are also the spicules. In their course forwards the vaginal 
horns are twisted round each othcr and are full of eggs. 

Tile eggs arc thin-walled, and mcasurc -09 mm. long by -04 mm, broad. 

2.-I<ILULUMA BFXIrlC.4UDA. SP. IIOV. 

The body is elongated cylindrically, narrowing slightly towards the 
extremities. The females are longer than the rnales and are 19 mm. long, 
the males are IS 111111. long. 

The cuticle is thick, and shows distinct annulations throughout its 
length, each annulus being further marked by 17ery h e  striations. Ante- 
riorly there is the usual mouth-collar. which is rather flattened out and is 
separated from thc body by a distinct cephalic poove. The circum-oral 
papilla stand out on the anterior face of the mouth-collar and have the 
usual characters. The lateral papilla, howcver, open in the cephalic 
groove. 

The cervical papilla: are post-cesophageal in position and have the 
common characters. They lie at a distance of .96 mm. from the anterior 
end and each has the total length of . I mm. 

The excretory pore is ventrally situalcd i11 front of thc cervical papilla: 
about S6 11x11. from the anterior end. 

The nerve ring surrounds thc ccso])h:~gus in the anterior region, and is 
-265 mm. in the lnnlc and a 3 1  mm. in tlic lemalc from the anterior end. 

Thc mouth opening is surrounclcd by eight lips, the anterior ends of 
which arc thrown out into anterior poir~tcd proccsscs. T11c buccal capsulc 
is composed of a strong cr~ticular ring with broad truncated anterior end, 
and is twice as broad as deep. I t  is circular in outline. 

The oesophagus is an elongated club-shapecl structure 0.71 mm. long 
in the female and 0.63 mm. in the male. I t  is slightly constricted off in 
the region of the nerve ring, and swells out posteriorly into a larger bulb 

(5) G. S. THAPAR. 67 

with its maxinlum diameter of 15 mm. Anteriorly the cuticuiar lining 

of the cesophagus is produced into three conical teeth which project into 
the buccal cavity. The oesophageal funnel is small, conical, and the 

Ziilulrcrna brcviciztrdn sp. n. 

Fig. 9. A~itcrior cnd, ventral view. 
Fig. 10. Ilead cnd, greatly enlarged, dorsal view. 
Fig. 1 1 .  End-on view of head. 
Fig. 12. Posterior end of femalc, lateral view showing part of the genitalia. 

Vagina is partly not shoum. 
Fig. 13. Male bursa, lateral view-. 
Fig. 14. Same. dorsal view. 7] 
Fig, 15. Spicules and accessory picce. 
Fig. 16. Accessory piecc, greatly enlarged, ventral view. 
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opening is in the centre of the buccal cavity. There are the three usual 
~so~hageo-intestinal valves prcsent a t  the junction of the asophagus 

A: _ with the intestine. The intestinal cells are not so distinctly recognisable 
as in the previous species, and the rectal Ligaments occur a t  the junction 
of the rectum wit11 the intestine. 

The bursa is wcll dcvcloped, and thc dorsal lobe is s I n h  and distincl. 
I t  slightly overlaps the lateral lobe on either side, from whch it is scpa- 

- rated by a groove. The bursa1 rays are stout and have the usual disposi- 
tion. The pre17entral ray lies within the bursa. The estra-lateral raj7 
arises independently from the body wall, and has no connection wit11 the 
lateral series of thc rays. 'rlw postero-lateral diverges from the estcrno- 
lateral and mcdio-lateral rays which run together side by side. The 
dorsal ray is vcry stout at the base and gives off an externo-dorsal ray 
shortly after its origin from the body wall. The two branches of the 
dorsal ray are formed at its posterior fourth. 

The genital cone has the usual characters and the dermal coIlar is 
present. 

The spicules are alate and bear a winglike expansion along one cdge. 
The ala follows the spiral coil of the anterior and posterior end of each 
spicule. Thc accessory piece is of a pcculiar shape. Beginning from 
behind, it consists of a curved spurlike structure resembling the merry 
thought of the bird lying in the ventral \\,all of the cloaca, the apes of the 
spur estends antcriorly, and the hinder points of the spur turn upwards 
and forwards laterally in the cloacal wall. Near the anterior end of the 
cloaca the lateral outgrowtlls turn backwards dorsally and are continuous 
with another spurlike process in the anterior dorsal wall of the cloaca, 
thus becoming a completely closed stn~cture throughout. The lateral 
pieces near their origin from tlie ventral spur are transversely striated. 
This structure on closer esalilination appears to resemble the " telamon " 

described by Hall (1921) in Hyostrongylus rubidus. The only difference 
seems to be that in the present case it has got an additional spurlike pro- 

cess in the dorsal wall of the cloaca. Probably here the gubernaculum 
has become fused with the tel'mon of I-Iall. 

(7 1 G .  S. THAPAR. G9 

FEMALE CIIARACTERS. 
The posterior end of the female tapers slightly and terminates dorsdly 

into a short telescopic tail about +06 mm. long. The body abruptly 

slopes down from the basc of the tail to the genital aperture, thus giving 
this extremity of' the worm an obliquely truncated appearance. 

The anus is 0.13 mm. from the tip of the tail, and leads into a short 
rectum 0.25 mm. long. The rectum is lined internally by a thick cuticle. 

The vulva is situated very close to the anus, and is 0.24 mm. in front of 
the tip of the tail. The vagina is 3.27 mm. long, and is lined with stout 
cuticle. I t  leads anteriorly into two horns formcd by its biiurcation. 
The horns arc short as compared with the length of the vagina, being only 
1 +35 mm. long, and are full of eggs. 

Thc eggs arc clongatcd, thin-walied and measure 0.0s mm. by 0.0351nm. 

~ . - I ~ ~ I . u L u ~ I A  BREVIVAGINATA, SIT nov. 
The females are 19 mm. long and males are shorter than this, being only 

13-15 mm. in length. The worms in both the sexes taper towards the 

extremities. 

-1-11e cuticle is thick and slightly inflated round rhe oesophageal regon of 
the body. It is distinctly annulated, and each annulus is further finely 
striated. Of all the grooves that segment the body of the worms of this 
species there arc two that stand out distinctly. Thc first groove separates 

the mouth-collar from the rest of tlic body as the cephalic groove ; the 
second groove is further docvn on the body and is vcry deeply marked. 
I t  bears the opening of the excretory apparatus in the mid-ventral line. 

The mouth-collar is distinct and is lobed on its anterior face. I t  bears 

the sub-median papilI~e in the usual position. The lateral papill= open 

at  the cephalic groove. 

The cervical papilk have the usual characters and are situated in the 
msophagcal region about 0-S6 mm. in the male and 0.95 mm. in the 
female from the antcrior end. They :ire flagelliforln in nature and arc 
-09 mm. long. 

Thc nerve ring is 0.43 mm. from the anterior end of the body. 

The excretory pore is in front of the cervical papillz about -75 mm. 
from the anterior estremity of the body. As has been previously 

remarked, it is situated in a well-marked groovc in the cuticle. 
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. . 

The mouth is circular and is surrounded by four lips, each bearing two 
&- c~tidar-pointed leaf crowns. The buccal cavity is wide and a little 
;.G . - broader than deep ; its malls are supported by a thick cuticular buccal 
.? 
P \  capsule. 
*, "1 

. . The  soph hag us is elongated as in K. magna, and is slightly swollen out 

, in front of the nerve ring, and has a larger swelling, having the maximum 
diameter of 0-22 mm. behind the nerve ring. The mophageal funnel is 

S very characteristic in this species, arid is strengthened by a thick cuticular 
lining. At about 13 mm. from the anterior end of the mophagus the 

- cuticular lining is folded to form a small oval cavity, and a little behind 
this it enlarges into another larger cavity of an irregular shape. There 
are the usual cesophageo-intestinal valves, and the intestinal cells are 
fairly large and full of granules. 

The bursa in this species sho~vs a very well marked resemblance vl th 
that of the K. goodeyi. The bursal lobes are quite distinct, and the dorsal 
lobe sligl~tly nv~rlgpc, the laterals. Thc ~ecul iar  character of the bursa in 

this species is that the preventral rap appears to be stouter at the base 
than in the other species, and sometimes bears a part of the bursal lobe 
which is apparently separated from the 1:rteral lobe by a shallo\v groove. 
Fig. 22 indicates thc separation oi this piecc in thc bursa. Tlic other rays 
of the lateral lobe are also stouter at  the base and pointed at the tips. Of 
the ventral rays the latero-ventral is the stouter of the two. The cstcmo- 
lateral and the extra-lateral rays of the lateral series do not reach the edgc 
of the bursa. The cxterno-lateral, the niedio-lateral and the postero- 
lateral rays all run parallel to each other, and the extra-lateral ray 
diverges sharply from thc lateral series. The dorsal ray has thc colnmon 
characters. I t  gives off the externo-dorsal ray near its origin from the 
body wall, and itseli bifurcates in its posterior fourth. 

The genital cone is contractile and has well-developed dermal collar. 

The spicules are very long and narrow and attain the length of 8.7 mm. 
The axis of the spicule gradually tapers towards the posterior end, where 
it is spirally coiled. The alar expansion is of the usual type, and is spirally 
twisted round the spicular axis occupying the hollow of the spire in thc 

posterior part of the axis. The tips of the spicules are rounded. 

I1'illtll4,na brcvivagi?~ata sp. n. 

Fig. 17. Anterior end, vcntral view. 
Fig. 18. Satne, greatly cnlarged, dorsal view. 
Fie. 19. End-on view oi head. 
Fib'. 20. Female genitalia. 

A. Showing vagina and posterior part of the horns. 
B. Continuation forwards of the same, show5ng anterior part 01 the 

horns and uteri short and the beginning of the ovaries. 
Fig. 21. Tail end of female, lateral view. 
Fir. 22. Male bursa, lateral view. 
Fig. 23. Snmc, dorsal view. 
Pig. 24. Spicules m d  accessory piece. Figures 7 . 7  mm. indicates lcngtll 

left out in the drauing. 
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The accessory piece is of a double dharacter. The anterior part con- 
sists of an oval ring from the posterior edge of which arises on either side 
a rodlike process bent somewhat like a knee-johlt. 

The female is peculiarly shaped at its posterior extremity. Beginning 
from a little in front of the vaginal orifice, the body ivall gradu* tapers 
towards the dorsal side till it ends posteriorly in a slightly bent pointed tip. . _ .  
The tail in this species is, therefore, to be considered as the whole of thc 

body behind the anus, which is .3 mm. from the tip of the tail. Tllc 
. rectum is short and is .28 mm. long. The rcctal ligament cells are of i hc  

usual character and mark th t  anterior limit of the rectum. 

The vu1L.a is .35 mm. from the tip of the tail and leads into a v e v  short 
vagina on which character the specific name is based, measuring - 7  mm. 
in length. The horns of the vagina are very long and possess several 
swellings full of eggs in their course fonvards. Each liorn is 7 . 4  mm. 

long, and leads into an estremely short uterus .S  mm. long. In this 
species the uteri are also the shortest so far observed. 

The eggs measure -0s mm. by -05 mm. and are thin-shelled. 

~ . - ~ < I L u L u ~ I . ~  CYLIKDRIC.4, sp. nov. 

There were several spccin~cns l~elonging to this species :L feu? of wllicll 
were in a very good state of prcservatio~~ to afford an adequate study of 
the material. 

The females are, as in every otller species, slightly longer than the 
males : their relative lengths are : fernales 12 mm. and males 1 1 mm. The 
body is approximately of a uniform diameter througllout, onl) slightly 
narrowing in tllc females at tllc posterior end. 

The cuticle is thick, especially at the anterior end, where it is inflated 
to give the worm a cylindrical appearance. In this region the cuticle 
presents a double contour as far back as the nerve ring. The &er layer 
of the cuticle slopes slightly inwards anteriorly, and corresponds to the 
usual cuticle in other species ; the outer layer of cuticle is thickened as it 

(I1) G. S. TIIAPAR. 
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proceeds towards the anterior end, thereby making the body appear 
cylindrical. Anteriorly thc inner layer of cuticle is prodqced f o m d s  

to  form the mouth-collar, which is indistinctly marked off from the lips. 
I t  is yroduccd into four lobes on its anterior face, where it bears the sub: 
median papillae in the usual position. Posteriorly the.mouth-collar is 

separated from the body wall by a distinct cephalic groove. The lateral 
papillx are situated a little in front of the cephalic groove, and the sub- 
median papilla pierce tlrougll the lips and are urithout the collarlike 
basal expansion found in other species of the genus. 

Thc cervical papilla are verJT slcnder. Each has a total length of 

-07 mm. a r~d  they are situated ill the post-cesophageal region about 
0.73 mm. in the male and 0-74 mm. in the fe~nalc from the anterior end. 

The nerve ring is 2 mm. from the anterior end in the male and .35 mm. 
in the female. 

The e x c r e t o ~  pore is in front of the cenrical papillx and is .65-.5 mm. 
from thc antcrior cnd. 

The mouth opening is circular and is surrounded h!r six lips arising from 
the inner side of the base of the buccal capsule. Anteriorly the lips are 

produced into short pointed outgrowths along their inner side, while the 
outer end is rounded off to join the body \vall. 

The buccal cavity is circular in outline and is surrounded by the thick 
cuticular ring of the buccal capsnlc.. The capsule is 1hicl;cst in its miclcllc 

and gr;~du:~lly narrou7s postcriorly. 

The oesophagus is an elongated club-shaped stn~cturc tvith its masimum 
diameter of -09 mm. towards its posterior end. Its cuticular lining is 

thrown out anteriorly into three short conical teethlike processes within 
the buccal cavity, and tllc o~ltcr anterior margin is slightly protruded 
forw:~rds along the outer edgc of the buccal capsulc for a short dista~lcc 
and probably supports the lattcr. The cesophagcal funnel is very snlall 

and at -03 mm. from the anterior e11d of the asophagus its cuticular lining 
is folded out to form an oval bulb within the cesophagus. The cesophageo- 
intestinal valves are small and have the usual disposition. The intestine 

is cylindrical and its lumen is lined by a thick cuticle. The intestinal cells 
are full of fine granules. 

I 
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MALE CHARACTERS. 

The bursa is divisible into three lobes and the dorsal lobe is equal to the 
lateral lobe in length. The bursa1 rays have the common disposition of 
parts and arc relatively long and narrow. The preventral ray is slightly 
curved and the common stem of the ventral rays is rather longer than in 
the other species. Of the lateral rays the postero-lateral is the stoutest of 
the series. The extra-lateral ray arises from the common stem of the 
lateral series. Thc dorsal ray gives off t11c esterno-dorsal ray at its 
anterior third, and itself divides into two branches in its posterior third. 

- The externo-dorsal ray, after a short course, gives of? a small narrow 
branch on its inner side, and itself continues backwards to reach the edge 

of the bursa. The branch of the esterno-dorsal ray curves outwards and 
its tip lies beneath the esterno-dorsal proper. 

The genital cone is contractile, as in other species, and thcrc is a well- 
developed dermal collar present. 

The spicules are equal and similar, and attain the length of l .S mm. 
The head end is flanged out, and the axis tapers to its estremity. I t  has the 
nlasimum diameter of +05 mm. In the posterior fourth of its length the 
axis is coiled like an open corkscreir.. Running along one of its edges 
there is a transversely striated cuticular alar expansion, which, in the 
spiral portion of the asis coils with the spiral twist of thc spicular asis 
and f2ls up the hollow of the spire. The ends of the spicules are, as usual, 
devoid of the alar espansion. 

The accessory piece is ring-shaped, and is produced back into tuvo 
lateral processes running in the lateral wall of the cloaca. (Fig. 32.) 

FEMALE CHARACTERS. 
The body of the female narronrs slightly towards the extreme posterior 

end, where it rounds itself off and bears a t  its extrcrnity a short conical 
tail. 

The anus is -16 mm. from the tip of the tail and is continued into a 
short rectum about . l 6  mm. long, which is lined by thick cuticle. -4nte- 
riorly the rectum is limited by three rectal cells which mark the position of 
its connection with the intestine. 

The vulva is situated very close to the anus, being only ~ 0 4  mm. in 
front of it, and has a prominent ventral lip. The vagina is forwardly 

\ - -1  

directed and is 1.18 mm. long. I t  bifurcates anteriorly into its two 

vaginal horns that are a little longer than the vagina itself, being 1 -61 mm. 

Fig. 25. Anterior end. ventral view. 
Fig. 26. Dorsal view of the same, greatly enlarged. 
Fig. 27. End-on view of head. 
F$. 28. Female genitalia, ventral vie\$,. Ovaries arc left out. 
Fig. 29. Tail of female, 1atcr:ll view. 
Fie. 00. Mnle bursa, lateral view. ~ i i .  31. Same, dorsal view. 
Fig. 32. Spicules and accessoq piece. 
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in length. They coil round each other in their course forward. The 

., . uteri are also long, in fact longer than either of the above two described 
strucfures, and attain a length of 2 mm. Both the horns of the vagina and 

. the uteri are full of eggs arranged in linear series. 

. . The eggs are elongated, thin-shelled structures and measure -09 mm. 
long and -05 mm. broad. 

- In my previous communication (1924) I discussed a iewl points oi sys- 
tematic importance and suggested the creation of a new sub-family, 
I<ilulumina, for the reception of the genus Iiiiiullrltla. Tlle prrscnt 
study further confirms the conclusions arrivrd at in t l ~ t  cornn~unication, 
and throws somcb further light C>II thc n~orpllology of c.c.r.l,iiri s t ruc t l~r~~s ,  
the discussion of wliich secrlls necessary. 

First of all, we take up the consideration of the structure described 
under the name " accessor3 piece." This structure is fornled, as is well 
known, from the cuticular thichrrlir~g uf the cloacal wall, and assumes 
various shapes and forms in different nematodes. Thus, in the genera 
Afchdiella and Tachygo~letrin amongst the Osyurida it is found to have the 
fornl of a wide V, while in the genus (Esopltugostontzn) it is an elongatedstruc- 
turesllapedlike a small coal sllo\~ol. I n  certaingeneraof Strongylid parasiLcs 
it is in the form of a simple rodlike structure, and in others it may be a 

curved rod. In the genus under discussion we h d  that ivhereas in dif- 
ferent species it differs in minor details, i t  is based on a common p1;~n of 
structure from ul~ich the condition in each species could Le derived by 
slight modification. Hall (1921) llas introduced a new term, " telan~ori," 
for a structure found within the cloaca near its external opening. I t  is of 
a variable form in the nematodes belonging to different genera and 
species. He distinguishes it irom tlie structure Icnoufn as gubernaculunl, 
which he restricts fur thc lorlgitudinal structure in the wall of the cloaca 
along its dorsal anterior aspect, while the telamon is regarded by him as a 

support for the posterior end of the cloaca. Both of these structures are 
formed by the cuticularisation of the cloacal wall. This distinction seems 
quite valid when there are two independent structures present, but \vllell 
there is oldy one of these found it is very difficult to decide about its 

C. S. THAPAR.  

. nomenclature. Let us take the description of telamon in Hyoslrongylzts 
nibidus. Beginning i;om the posterior end, we find there is a curved 
spurlike cuticular structure whose apex is directed forwards. The 
posterior ends of this spur are turned laterally upwards towards the 
anterior end as elongated processes, one on either side in the cloacal wall. 

I In addition there is an elongated gubernaculum. In the genus Kilulu.~za 
the common type of structure present has the shape of an anterior trans- 
verse bar on the dorsal waIl of the cloaca, and it is turned laterally back- 
tvards to assume varying forms in different species. In one of the species 
described in this communication as Kiltclzrmn brcvicnudn the accessory 
piece is exactly similar to the telamon of Hyos2rongy~~rs rirbidzfs, the only 
difference being that in K. brezricazrdn the lateral processes are slightly 
curved backwards at their anterior estremities and from the ends arise 
another syurlikr process situated in the dorsal wall of the cloaca thereby 
making it :I completely closed structure of an irregular shape. I t  appears 
that in this form the gubernacuiu~n has become fused with the telamon, 
and thus it could be compared to both tlie telamon and the gubernaculum 
of Hyostro~igrlzrs rzrbidtrs. In other forms it is found in the anterior 
part of the cloaca, and therefore cannot be compared, according to its 
position in the cloaca, to the telarnon, though it is circular and someurhat 
obliquely placed within the cloaca like the telan~on. Further, in some 

species of Iiiluluma the accessory piece, after forming a complete ring- 
shaped stnrcture, sends out, in the lateral wall of tllc cloaca, a posterior 
process on either side. I t  would, therefore, be not an easy matter to 
decide about the exact nomenclature of these t\vo structures. Both 

gubernaculum and tela~non are the local thickenings of the cloacal tvall 
fonned by the aggregation of the c~lticular material at  different places, 
and are meant to protect the cloacal wall from the sharp-pointed spicdcs 
for uhich they serve, in addition, as guides. It  may well be mentioned 

that it would be safe to restrict the term " accessoq piece " when the 
structure is alone, and ulllen there are Ijoth, the terms " gubernaculum " 
and " telamon " be used, as suggested by Hall, according to their relative 
position within the cloaca. 

Another point deserving attentioll is the relation between the relative 
lengths of the spicules and vagina. We find that these structures vary 

in length in different species : where spicules are short the length of the 
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vagina corresponds to it, and where the spicules are long the length of the 
vagina increases accordingly. This relation between the two structures 
was pointed out by Goodey (1924) in the genus G!?soph.agodo~nu?)~.. While 
studying the genus Kiluhmla the writer has made certain observations 
that indicate that this relationship between the spicules and the vagina 
does not always exist. In the following species of the genus in question 
the relation seems to be fairly constant. 

K .  pacliydernza . . . ... 1 m95 mm. 1 .  G mm. 
K. so/ilario ... ... l - 9 m m .  1-32 mm. 
K. cj~lirtdrica . .. ... 1 . S m m .  l - IS mm. 

This indicates that the length of the vagina varies approsimatell, with 
the variations in the length of the spicules. But the case is different in 
the iollouving species of the genus Iiil?rkr?)ta, though the correspondencc 
of the relative length of the t~vo  structure^ is, in my opinion, apparent. 

The specics in which this correspondencc does not exist are K'. rlii?zo- 
cerofis, l<. brevivagi~zata, li. goodcyi, and Ii. brevicauda. Here the rela- 
tionship does not hold as expressed by Goodey. From a consideration of 
the morphology of the female genitalia of these forms and other species it 
appears that the vagina in the genus Kilrdzmra divides into its two horns 
anteriorly and these horns attain a variable lcngth in diflerent spccies and 
then lead into the corresponding uterus. There arc no ovcjectors, as are 
found in the genus Esoplmgoslontt,nl and ccrtain other Strongylids. The 
horns of the vagina have, as has been stated, a similar constitution of the 
wall to that of the vagina, and differ from that of thc utems into which 
they lead or from that of the ovcjectors of other Strongylids. Conse- 
quently, both vagina and the horns of thc vagina are to bc considered 
together as one structure. The horns are sinlply the anterior portions of 
the vagina that has split up into two branches like the bicornuate uterus 
of the mammals. If we accept this hypothesis we can proceed further to 
consider the relationship between the vagina and the spicules, in the 
species in question. 

(l 7, G. S. TI-IAPAR. 

Spicules. Vagina. Horpts. 

K .  rhi,tocerotis 2 -  l mm. 0.87 mm. 0.78 mm. 
I<. goodcyi .. . 9.5 mm. 0.53 mm. 7 -  5 mm. 
K. brevicauda 4 - 9  mm. 3.27 mm. 1-35 mm. 

I<. brevivagi?zala S. 7 mm, 0. 7 mm. 7 -  5 mm. 

In talihg thc total length of thc vagina and the horns we find that it 
accords with thc variations in the lcngth of the spicules themsclvcs. Thus, 
whcrc the spiculcs are 4 .9  mm. long, as in I<iluknza brcvicatidrr, the vagina 
with its horns measures 4.62 mm., and when the spicules are longer, as in 
Kiluluma goodeyi, they are 9-5 mm. long, the total length of the vagina 
and its horn has increased to S.33 mm. Similarly we can trace a like 
correspondence in other species of the genus. Therefore we can modify 
the general statement ior this genus thus :- 

" Thc length of the spicule ordinarily corresponds to the length of the 
vagina, and where this relation does not hold it will be found that thc 
length of the spicules varies with the total lcngth of the vagina and 
its horn taken together." 

This relation seems to bc of importance in thc isolation of species from 
one another. 

In conclusion, I wish to express my indebtedness to Prof. 12. T. Leiper, 
F.R.S., and Dr. T. Goodey for the constant help and encouragement 
reccived from thcm in the course of this work. 
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Starlings as Distributors of " Gapes." 

(Leclltrer, University College of IVales, Abcr~tslwylh, slid Field Oficcr, Inslilrttc 
Agricltltural Parasitology, 1-oi?dor~ School of Hygietre and Troptcal A4erlicinc.: 

" GAPES," a disease of Poultry caused by the presence of Sy?lganr 
2racltealis in the windpipe, is a common disease in the ~ b e r ~ ~ s t w y  
area, and is generally known among the Welsh farmers and poullr 
ltccpers as " Clcfyd-y-big " (tlic diseasc of the bealc). 

In 1920, R. 1-1. M'aite published a paper on " Earthtvorms-T 
Important Factor in the Transmission of Gapes in Chickens," in whi 
lie claimed that earthworms ingest the eggs and embryos of S.  iraclzeai 
which have contaminated tile suil uf an infected area, and thus he1 
to transmit the disease to other non-infected birds, which swallotv tl 
infected earthworms. Numerous investigators have dealt with tl 
question of " Gapes," but none have attached much importance 
the iact that S. tracheulis also occurs in wild birds. 

In 1837, Nathusius records S. tracltealis from a Starling in German} 
Dujardin (1845) found five pairs of this worm in the trachea2 of tu 
magpies (Coruzrs pica) a t  Rennes : and Mcgnin (1883) states that th 
parasite was discovered in the trachez of the swift (C>$sdus N P ~ ~ s  
starling (Stur?tzts vzilgaris), green-tvoodpecker (Piczcs viridis), pheasu 
(Phasianrts gallus) common partridge (Perdix ci?rerca) : and the blac 
stork (Ciconziz ~zigra).  hlegnin also states that " in various pheasantrif 
of Central Francc, as well as around Paris, where this tcrrible epiden~ 
has made thousands of victims ihat the parasite that causes it is n 
other than S.  tracltealis." H. D. Walker (1886) makes the statemen 
" That the robin (Tzlrdus migrahrius), may act as a host for Syngantrc! 
and thus be instrumental in spreading the disease, . . . ." 

The Ministry of Agriculture 6: Fisheries' Leaflet No. 58, adds till 
following list of birds which harbour Syngamus :- 

" Sparrow, Linnet and Rook." 


