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INTRODUCTION . 

SrncE the literahne on the helrninth paras ites of the elephant JS 

e:sJremely scattered and contained in various pe1·iorlicab, the objer;t 
of this paper 'ms to attempt to compose a sy11opsis of nll the hitherto 
known h elminth paraRites of the Indian and African elepha nt. 

The sy11upsis is JJot m erely a compilation , hut iHducle.-; e:xa mirw­
t ion of material representing a large pro1JOrtion of tht:> para;;iti(' 
genera. This detailed ;.;tudy sho"·ecl that it was neces;:;ary to augment 
de:-;Gript ion of cerb in :-;tn1cture:-; nli(l alw to a mend the <liagnm:; is 
of a fe\\· of the g·enern. 

'rhe material p laced at rn y disposal for thi,; 111ve::;tigatio11, has 
been Gontri butecl by Dr. H. 0. Miiunig (Veterinary H esean-h Offieer 
at Onderstepoort), to ,d10m I am abo incle btecl fOJ' his suggestion 
:is to the nature of t he m1<lerta ki11g . 

The specimen s "·ere collected from four circu::; elephants of the 
Inrlian species , <ill of " ·hich <lied as a i·esult. of the seYerity of 
their nematode iufections. I also h a d the opportunity of examining 
some species from the Ahica11 E' lephant, whirh Dr. )liinnig was so 
kind as to sencl mP. 

'rhe nematode c:ollection p1·esented a vei y i nteresting study, 
:rnd after it had been smted out, prove<l to eontain speci lll e11 s of 
practiGally all the species so far described from the Indian elephant, 
with the aclrlition of two n e1Y t:>pel·ie:> belonging to the genen1, 
Glwnion.r;·vnm and Gminmoceplw l·us, reHpectively. The super-family 
STlWNt:Y LOtJJEA , i;; extremely well repre1;ented in the elep hant. Tlw 
family STHON\:YLIJJAE is representecl by (i genera inrludiug 35 species, 
of "·hirh 25 species are parasitic in the African el ephant, and 12 in 

*A portion of t he ue111atode sel'tion of this imper 11·as sumbitted as a 
thesis, prese nted in partial fu lfilmen t of the requireme nts for the degree of 
Master of 8cifl1ce of the U niYer s it:v of South Africa. 
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the Indian elephant. The family ANCYLOSTOMlDAE is n•p1·esented 
by 3 genera induding 7 Hpeeies, of " ·hich ~) are pal'asitic in the 
African elephant, and 4 in the lrulian. The family 8YNGAMIDAE 
however, is represented by 011ly one genus including one specie,; 
from the Inclian elephant. Of the 10 genera the following are found 
in the Indian elephant only: Bq1111111bria, 1Jecri1s1a , Bllth111ostomum 
and Clw11iangim11. 

It i,.; interesting to note that the n ematode parasites of tlw Indian 
and Afri«au elephant show a fairly strict host specificity, in so far 
thut up to the present no oi1e species ha s been found whirh is common 
to both hosts. In conuectioR with this it is important to note that 
in the collection of nematodes worked through, a species belonging 
to the gen u;; Grammor·eplial·us, was found, "·hich co rn bin es more or 
less the features presented by the two previou6ly clescribed species, 
one of ''"hich parasitises the Indian elephant, and the other the 
African elephant. This species, however, is fully discussed in this 
paper. 

The STlWKGYLIDS of the elephaJJt are all parasitic in the 
alimentary tract, except. the genus Gn11nmoceplwlus, the adults of 
1Yhich inhabit the bile ducts, and. in the case of oue specieH of Gram­
mocephal'lls, immature ancl l:Hval forms were taken from noclules 
removed from the lining of the large intestine. This suggests that 
in the development of its life history, t he larvae of Gmmmocephalus, 
which are prnliably introclucecl into the host with food, in course 
of its development penetrate the " ·all of the intestine from " ·he1·e , 
in course of time they probably re-enter the lumen of the intestine 
arnl t hen migrate directly up the bile duct. On account of the 
large size of the larval forms enco unterecl in the intestinal nodules, 
it is impossible to conclude that these larvae might also reach the 
liver , nnd fina lly the bile duct, via the bloocl circulatiou. 

A fe\Y larvae belougiug to the genus Jlurshid1a, were also fouud 
among the specimens collected from the lumen of the sma ll intestine . 
Jl1 urslndia-larvae probably clo not migrate , but deYelop in the intestine 
"·hich is also the habitat of the adult forms. 

\. thorough investigation of 1 he Hpecies at my disposal revealed 
coertain stntetural characters " ·hi. ch had been oYerlooked by previous 
workers. 

All species of !Vf 111·sf11'd1'a encount erecl among the matei ial , shcnY 
the presence or the indication of a second coronal leaf-crown; this 
structure ho,.vever, is not mentioned by Khalil, Lane, \Viten berg, nor 
by the other investigators who either revised species of Jh11,sh id i11 
already described , or added more species to the genus. It is ho,nver, 
indicatecl by vVitenberg, 1925, in his figures of Jl. murshida, ;11. 
fal cif e1·a, and P. ne'Veu-lemaire1·, and also by X eYeu-Lemaire, 1928, 
in his figures of Ji. brevicauda and P. umoensis. Keven-Lemaire 
actually describes a secornl coronal structure for P. ornoensis from 
the African rhinoceros, and although he states that this species is 
indistinguishable from P. omoe n sis from the African eleph ant, he 
does not figure nor clescribe a second corona for the latte1· spei;:ies . 
This second leafcrown is composed of numerous, very short elements , 
and ha s its origin at the anterior margin of the l::uccal capsule. It 
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must , hmYever , be admitted tha t thi s structure i s not el1nally distinrt 
in all t h e species , a llcl its presen ce i ;; sometirn ec; ma sked hy t h e more 
prnnounce <l lea fl et s of the first leafoT01Yn. Ho\Yever, in th e species 
of :JI nrsh i dia in m y possession, the (' Oronal structure is extrem ely 
\rell marked , and in the l arge number of spec imens exa miued , it i s 
i1 Yery con stant fea ture. In rn y opinion this i s suffi c ien t evidence 
to ass ume the presence of a second corona in all spec ies of Jlvrsh idin , 
:11ul thi s, I think , f uture i1n-eshgations will show to he th e c«tse. 

A lso in the ,;pecies of D ccn1sia, a ttenti on i,.; clirecte<l to tlt e 
prnsence of a poorly lleYeloped hut Yt>IY rlt>fillit e secolld ( int e rnal ) 
eorona l l ea fcro\\·n. 

Ill a ll m ember,.; of t he }Jl·Hs nrn11 ;\" AE ex amin ed , the fin;t (e.:d t>n rn l ) 
l'orona alway s ha s lllHch lon ger :rncl bPtter defii1 ed lea flet s . In 
S . slim n cuhf onn /s h o\1·eyer , the exte rn al lea fr rmn1 i s l'Ompose rl of 
snrnll , short and stout elements. 

Kxamina t, ion of t he lrn ccul c[q 1sulPs in rn an .v s pecie;; , 11 uder Yer_v 
hig h po\Y f' l' ti, alw r eYealecl the presen(' e of num ero us small t eethlike 
struct tLre ;; or tulwrcles a t the lrn se of th e l'apsule. 'l'h ese ;;tn1dures , 
a l th ough of 11 o grea t diagnostic sign ifica nee , 11·e1·e :d so overloo kerl 
by previous work er s . These were foulH1 preRent 111 all species ot 
Jl11rshldla exami11 ed , nucl also in d ml rn p/leat11 anll E qu i ni1fn/([ 
S'ljJU ll r 11 l /j OTT/11 S. 

It i s a l so interesting to note that ma11y sp ecies, even from the 
sa m e indiYi. clua l host , are sub j ect to extrem e Yari a tions . Th iR i s 
particularl y the case among species of 11/urshirlt:a , especially in 
r egard to lmrsa l m ys in th e nu tle and the ta il endin gs in th e female . 

Iu preparing thi t> paper, I lrn ve ::>O fa1· a s i s possihle r elied for 
m y ill u s ha t io1rn <l 1Hl descri phorn-; 011 p e1· ;:;01w l o hsen ' <t ti on , hut I have 
of n el' es::>it:v also copied fro m th e \York of oth ers . Th eir rl r a,vings 
have been a cku ow ledged in t h e u sual nw 1rner. 

1 \1·i;; h t o tak e thi s opportu11i ty to <1t'kn o1declge m y t hanks tt1 
J)r. U. Th e ilel' , trncler who,;e superYi sio11 th e n wjOJ' p art of this 
i.nvestig·a tiou \m s cani erl out , and to \vhorn I :nu ver y g1·a t eful for 
he l' u~efnl critic ism . 

Al:-;o m y grateful tha nk :-; to Jh. H. 0 . ::'ifonllip; fo r t he use of hi ,; 
li ter ature and of his cam era-lucicla clrn,vi11g8, as a lso to Dr. TI. . .J . 
Ortlepp (H esearch Oftil' er a t Omler ,.; tepoort) fo1· his n 1luabl e sugges­
tioJJ s, :11ul for w kincll y pla cing seYenil very u:-;e ful refe renc:es at 
11 1 y di sposa l. 

TECHNIQUE. 

'l'h e K l'l11:1to rle and Amphistom e mater ial \Y as fixe cl. in 70 per 
l' eut. alcohol. F or study , hmvever , th e ::'\mnat nde specim en s >vere 
cl ea r ed in laetopheuol. 

T h e Amphistomes studied ''"er e s t a ined wit h aci d a lum carmine , 
a nd serial sections, both tran sYer se and sag ittal , " ·em m ad e of some 
specirn en s, a nd other st aine(l specim en s wer e :-;tu cl i ed en to to . 

51 



ITEUUXTH PAJtAS l.TES OF THE ELEl'lLI NT. 

CLASSIFICATION OF NEMATODES PARASITIC IN THE 
ELEPHANT. 

SUPER-FAMILY. 

I. 8TRONGYI.O!DEA .... 

H. OXYUROiflEA .... .. . 

III. ASCAROTllEA ... .. . 

I\'. 8PIRUROJDF:A ..... . 

FAMILY. Sun-FA~HLY. 

I A. Murshid iinae 

I 

GENrs. SP~:crns . Rowr. 

( M. murshida. ... . Ind. E leph. 
M. falcifera .. ... . 
M. inclica . ...... . 
M. neveu-lemairei 
M. linsto1ci ....... Afr. E leph. 
M. hadia ........ . 

, M. longicawlct:i . . . 
I M. bi·arhysce/is . . . 

1

.M. afriGana ... . . . 
Murshidia....... M. anisa ..... .. . . 

]}] . dawoodi . . ... . 
1lf. omoensis,. ... . 
111. brevicapsul tus 

I Jill. m.em.phis ;a .. . . 

I

M. rizioa . .. .. . .. . 
M. lo.>:odnnla.P ... . . 

lM·. snudanensis .. 
011. bre1>icaurlatri. 
M. lcinei..... . . . Ind. Eleph . 

Q. apiensis ... ... . Afr. Eleph. 
r

Q. r•nniei ....... . 

j Q. travancra . .... . 

Q. rifricana ...... . 
1. Strongylidae... B.Trichonemimi.e Quilonia .... , ... ~ Q. uganda .. . 

C. Amiri nae .. Amira .. . . . . 

I Q. brevicauda .. .. . 
I Q. ethiopica . .. . 
IQ. khalili ..... . 

l (! . lo.rodontae ... . . 
(!. m~.grw . ....... . 

f A. pileata . ...... . 
· · · · l A . srimeem ....... . 

Ind. Eleph . 
Afr. Eleph. 

{

Choni::mginrn . f C. epistom.um .... ... Ind. Eleph. 
· · ·l r. magnostomum .. 

Strongylinae Equinubria .. . E. sipunculiformis 

Dccrus1a . .... . ]). rulditictia, . . ... 

( B . .foliatum ...... . 
(Bnnostomum . ... ~ B. brevispiciilmn .. Afr. E!eph. 
I LR. lwma.t111n ... .. . 

9 Ancylostornidae Necatorinao . .. · 1 Bathrnostomum. R. sa.ngeri ....... . 

I 
-. . ( (). rlathratus .... . 

l Grammocephalus~ Cl . mredatus ..... . 

Ind. E leph. 

A fr. F;Jeph. 
lml. Eleph. 

I l u. 1i,11Jridritn8 .. 
I 
l 3. Syngamirlae ...... .. .......... . Syngan1us ... 8. i;)dirus ... . 

A tractidae ...... . Atractinae ..... Leiperenia . .. f L. lei peri ........ . 
·l T,. galebi ..... . .. . 

Ascariclae ....... . Ascarinac ..... . Toxocara ..... T. longoptera ... 

( P. indicmn . .... 

Acuariclae ....... . Acuariinac .... . Parn,bronemc . ... ·~ P .. •miaii. · · · · · · · · 
: P. africann'lll . ... . 
l P. rhor/esiense .. . . 

[J2 

Afr. E IPph. 
Ind. Ele ph . 

lnd. Elcph. 

Afr. Eleph . 
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CLASS NEMATODA. 

SUPERFAMILY STRON CYLOIDEA. \V El.l\l.AX Jl , 1858 ; 
HALL, 191 G. 

FAJHLY I, STlWKUYLWAE, H.rnrn, 18f):~ . 

Sn1-F.L\ITLY I, 1fcRSIIlllilK.\F, Witeuhel'g, 1925. 

7Jir1y11osis: Sttongylitlae, of medium size 'vith a ~traight hea<l 
and a mouth opening which is oval in cro:;s-Recti on. The mouth­
ca psule has t he shape of an oval ring, of which the dorso-ventral 
axis is longer than t he transvel'se. The cuticular layer which paves 
the mouth-capsule splits (at difterent levels according· to different 
species) into uarrow leaflets ,vhirh forlll one nm· showing elougation 
of the leaflets l aterally and shortening dorsally and ventrally. The 
base of the mouth-caYity leads to a fu1111el-shapec1 throat , \\·hich 
may or may not be provi(led with toothlike processes. Four submedian 
head-papillae are genera Uy 'rnll developed, the lateral ones are on 
the contrary, genera lly very small. 

The vulva is situated nea1· the posterior extrelllity of the body. 
'l'he female genital ducts show parallel uteri running cephalad, 
two ovejectors and two vaginal ducts which run together forming a 
~hort common portion terminally at the vulva (Fig. ] ) . 

Iu the male there are t'vo similar spicules and a11 acces:;ory 
piece. 

Uenu,; :M:ntSHlDlA, Lane, Hll4-. (Arnen<lecl.) 

S .IJn. Pteridop hatyn.v, Lane, 1921. 

.JI e1nphisia, Khalil , 1922. 

H e11ryella, N eveu-Lernaire, 1924. 

Pterv.r;op li ary 1uv, ·\Vitenherg, 1920. 

Fairly slender worms tapering towards the head-end. }[outh 
directed straight forwards; mouth-collar is more prominent laterally 
giving the appearance of t 'rn lateral lips, each of which bears a sessile 
lateral , and two prominent head-papillae. The oval capsule is 
roughly cylindrical and oval on cross-section, while the thiclrnest-; of 
the wall Yaries in different parts. Since this is thicker caudad and 
thinner caphalad, on its dorsal and ventral than on its lateral aspects, 
its cavity is , at its cephalad end, \Yider dorso-ventrad than latero­
laterad. '!.'he external leafcrown, vYhich originates a bout one-third 
of the 'rn:V do ,vn the depth of the mouth capsule, is eomposed of 
n umerous fiue elements originating along a eurYed line which runs 
closer to the anterior margin of the buccal capsule dorsally and 
ventrallv than laterallv. 'l'he dorsa l and ventral leaflets are also 
shorter ·~than the later~l thus giving to the mouth the shape of a 
dorso-venti-al slit. The internal leafcrown forms the anterior margin 
of the buccal cap:;ule and its elements (leaflets) are short. Tubercles 
or teethlike st ructures may be present at t.he base of the buccal 
capsule. The oesophagus is short and stout, the cuticle lining the 
anterior pOl"tion 11iay or may not exhibit a plurnose sculpturing. 
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ilfole: Bursa \Yith well-developed dorsal lobe . Ventral and lateral 
rays arise from a common trunk, the medio-lateral and postero-lateral 
separated in their distal portions. The externo-dorsal arises from 
the base of the dorsal. The dorsal ray is bifurcate for about half 
its length, and from about the point of bifurcation gives off either 
two lateral branches arising close together, or a single branch which 
is cleft to a greater or less extent. Various small projection:> may be 
present on the postero-lateral or 011 the externo-<lorsal ray. The 
spicules are equal, with the points bent in one direction. Guber­
nacul um present. 

Female: Posterior extremity is long and tapering. Vulva is 

near the anus. 

Parasites of elephants, rhinol;eroses an<l 'Yaithogs. 

TYPESPECJES-Jll. 11wr.shida, Lane, 1914. Host-Indian elephant. 

Other species from elephants : -

JI. falcifera (Cobbold, 1882) 
Jf. ·indica CW are, 1924) ...... 
M. neveit-lemafrei (\Vitenbe1·g, 1925) 
JI. linstowi, Khalil , 1922 ..... . 
M. hadia, Khalil, 1922 ... 
M. lon.r;·icai1data, ~Heu-Lemaire, 1928 ... 
LV!. brachyscelis, .M:onnig, 1932 .. . 
M. africana (Lane, 1921) ..... . 
lvf. anisa (Khalil, 1922) ..... . 
lvf. dawoodi (Khalil, 1922) ..... . 
lvf. omoensis (N even-Lemaire, 1924) 
lvJ. b1'Cvicapmlatus (Monnig, 1932) 
.vi. memphisia (Khalil, 1922) .. . 
Jf. aziza (Khalil, 1922) ........... . 
M. lo:vodontae (Keven-Lemaire, 1928) 
JI. soudanensis (N even-Lemaire, 1928 
J!f. brevicaudata (N even-Lemaire, 1928) 
111. lanei? Witenberg, 1925 ........... . 

Host. 
Indian elephant 

" " 
" " 

African elephant 

" 
" " 

" 
" " 
" " 
" " 
" " 
" " 
" " 

" 

" 
" " 

In di au elephant 

D1SCL'SSION ON Gr.ASSU'J.CAT!ON ANJJ SYKONYMY . 

\ Vitenberg, 1925, created the sub-family MuRsnrmlNAE, aucl 
takes the genus M·urshidia out of the sub-family TRICHONEULNAE, 
Railliet, 1916, on the constant features of the oval shape of the oral 
aperture with the dorso-ventral axis longer than the lateral, and 
on the elongation of the leaflets laterally . He proposed to group 
the two sub-families MrrrsrnnIINAE ancl T'RICIIONEl\IINAE und er a new 
family T1ucHONEMIDAE, without, however, defining the latter. Since 
there seems to be no special reasons for grouping these two together, 
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uncl for tabng them out of tbe STJWNGYLlDAE, and since Witen­
Lerg himself failecl to clefiiw this new family 'l'n.1cuoxE~lIUAE, I 
haYe decided to admit the sub-family, but not to accept the family 
'L11nCHONEHlDAJ-: , and to gT011p :McRSilIUIJKl.E OJI a leYel with 
'1'1ncnONE\llNAF :1nrl the o1hPr 8Uh-farnilies of the tlTHO.'\GYlXllXE as 
given by Y or];e ancl Maplestone, ]!)2(). 

Iu this suh-fomil~- \Yiteuherg iudude,; Ptrnrlopllllry11.r, Lane, 
1921, Jie1nvhisia, Khalil, 1922, llenryrll.1, ~Heu-Lemaire, 1924 and 
l311isso11ia, Neven-LAmai1·e, 1924. 

Accon]ing to Yorke and ~Iaplestone , 192G, the features differen­
tiating the genera Pteridophary11.1· and Jiempliisifl from Jiw·shirlz:11, 
l,ane, 1914, are not marked enough to coustitute a generic distinction. 
They nbo conclude that since the chief character;; of the mouth 
eapsules in all the species of these genera are the same, Pterido­
vliary11.r, Lane, 1921, and Jiemphisia, Khalil, 1922, are to he 
«on,;idere1l as synonymonH with Jiw·shidia, Lane, 1914. 

A detailed study of the species induded under Jh1n;h idia, 
l,teridophary n.r and JI emphisia , learls crne to con elude that the 
inclusion of 11I einphisia and PtPrirlovhary 11 ,v in Jhushidia ii:; quite 
justifiable. 

'l'here is no doubt that Pteridovhmyntv and ill e1nvhisia cannot 
remain separated. The features used in constituting a generic 
clistinction between them are (1) the presence of a cuticular eollar 
round the anterior end of the body in JI emplusia and (2) the 
possession of a bran eh eel e:s:terno-dorsal ray in the hurna of M emvhisia. 

As regards the cephalic collar in Khalil's figur e of M. aziza, the 
cuticular collar can hardly be seen. In Pteridopharyntv brei;icav­
sidatiis, M:onnig, 1932, we find the Jlemphisia-character of the 
externo-dorsal ray bearing a prominent c'audally directed branch, 
associated "·ith the Pte1·idovhruy1uv-character of " no cutieular 
collar ". Hence considering this species alone, the genera Pterirlo­
pha1'yntv and JI emphisia are indistinguishable. The cuticular collai· 
thus appears to be a variable character which cannot be eonsir1ered 
a:-i of generic importanee. 

As regards the branched externo-dorsal ray, this is present in a 
more or less mai·ked degree in all three genera, and is almost as well 
pronounced in Pte1·idopharyntv i11dica (Fig. 22) and Jhirshidia 
fnlcifera (Fig. 13); as in any species Jiemphisia. So that the value 
of this as a distinguishing feature between ilhushidia and Pterirlo­
pluuyn ,v also falls away. 

Khalil, 1922, differentiates Ptetidupharyn.v from .1Iw·shilha on 
the grounds that in the former (1) there is a prominence of the 
posterior border of the lateral ray and (2) the brn external branches 
are fused almost to their tips. 

As regards the prominence of the lateral ray it must be noted 
that Munhidia falcifera as well a::; 111. murshirla, show a prominenee 
011 the posterior border of the postero-lateral ray (Figs. 10 an cl 8). 
Although it is never a;; pronounced as in P. indica or P. fn evicap­
.mlal'tis, yet it is just as marked a8 .in P. 1wceu-lemai·rei. 
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So far as the fusion of the external branches of the dorsal ray 
is concerned, again it seems to be merely a matter of degree. iVf. 
falcifera shows them fused for about half their length (Figs. 14 and 
16), and this condition is the same in Pteridophary11.:v 11e1wu-lemairei 
(Fig. 35). In the other species of Pteridopharywc and Memphis1:11, 
this fusion is more complete, leaving only the tips free. So it may 
be stated that the fusion of the two external branches of the dorsal 
ray in the three genera shows a gradation from complete separation 
as in M. murshida and lVf. brar·hyscelis , through a stage of partial 
fusion as in kl. falcifera , M. linstow1: and P. neveu-lernairei, to a 
state of almost complete fusion with only the tips free, as is seen 
in many of the other species. 

Another point raised by ~even-Lemaire, 1928, against the 
inclusion of Pteridopharyn'c in the genus iVlurshirla, is the width of 
the body in front of the caudal bursa. In the specimens examined 
both of M11rsh1:dia and Pterfrlopharynx, this appears to be a variablf' 
character depending on the state of preservation of the material. 

The same author also states that the distance between the vulva 
and anus is considerable in Murshid1:a and pradically nil in 
Ptm'idopharywc. In P. ne1;eu-lernairei, however, the anus is well 
separated from the vulva (Fig. 27). Considering actual distance in 
millimetres, we find that the vulva and anus in the different species 
are the following distances apart:~ 

In P. omoensis ..... . 
,, P. bre1Jicapsulatits 
,, P. anisa . .... . 
,, iVf. aziza ........ . 
,, P. loxodontae ... .. . 
,, P. necveu-lemaire·i 
, , M. linstowi ... 
,, J1. hadia . . . . .. 
,, M. murshida . . . 
, , M. falcif era .. . 

·075 mm. 
·09 

" ·12 
" ·25 

·34 
" ·4 
" ·5 

·6 
·72 
·8 

Here agarn we find intermediate forms which nullify the 
difference set up between the two genera. 

The possibility whether the presence of a plumose sculpturing 
on the anterior portion of the oesophagus associated with a general 
elongate form of the dorsal ray might not be taken as a generic 
characteristic, shall novv be considered. 

vVere this characteristic to be taken as the chief generic feature 
of Pteridopharyna;, P. africana, P. brevicapsulatus and iVf. az1:za would 
then definitely belong to the genus. The dorsal ray of P. neveu­
lemaire·i is much shorter and approaches more or less the condition 
as found in M. brachyscelis the dorsal ray of which is typically 
that of Murshidia, but M. brachyscelis also shows the plumose 
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definitely link up the spel'ieH of Fterirlop /111 ry11.r with t he speeies of 
Jf11rsl1irlia in \Y hich a plumose ,;('ulpturiug of the oe,;ophagu,; j,; not 
present . Thus again it i s not pos,;iblP to separate L)terido1; hr11·y1u 
frow JI 111·sh Id ia. 

The elongate dorsa l ray i ,; abo fou nd in JL. 11nl.w1, J/ . me111pl11sia 
a1ul P . rnno en sis, none of \Yhich shmYs a plumose c·o1Tugatio11 of i.he 
oesophagu,;. These species can be linked up with Jh1 rshidia through 
L). nereu-lr u1 a i l'e, the bursa of " -hich i ,; intermediate between the 
elongate fo rm of Ptr1·idop lt w·y11.r ancl the more squat form of 
Jivrshlrha. Hen ee, i t is co neluded that Pterirlopl111ry11.1· cannot be 
ge n eri l'ally separated frorn Jliu sh idia. and that t be sy noll)' lll Y of 
PtPridop ha1",1; ntv and Jir111phi sia. \\"ith .IIw·shidia, ,;houlcl stancl , ns 
prnposed h)· Yorke an cl )IapleHtoue, 192G. 

A. KEY TO THI·: :::lrEc LES Ol' :Mr m;m DIA. 

A. TFitl1 a11frrior p07·fio11 of oeso71hr1 .r;11s p/11111osely sc11l11h//" ed. 

I. lJn1111·h of p.rteuw-do1·sril 7·11y 1cell 11ro11muu·erl. 

(a ) V e11fral l' U,\' cleft for ih; 
11·hole l enp:t h M. indica .. 

( 11 ) Ve ntral ray cleft for half i ts 
length M. brevicapsulatus 

J 1. Hrn11 r-/1 of e.rte rn o-rlonal /'{/.lf rudimentruy. 
(11) ])or,,al ray fairl)· sh ort and 

broarl, \\·it h its exter­
nal and media 11 
branch es fu serl fol' 
about half their 

. . . 

p . GO 

p . 68 

lengths . . . M. neveu-lemairei .. p. Gl 
(11) Don;al ray elono·ate a nd 

t hi11 , .with ii~ e:s:tenrnl 
nncl me<li ci1 1 bnrnch t·s 
.. ompletel>· fused to 
alm ost t h ei r extrem e 
tips M. aziza . . p . iO 

UI. lV it/, /1m 11 ch 0·11 e.1·fl'rno-dorsul my, al1sent. 

(n) ])orsal ray 1·er y short, i.lH 
external hranclies en­
tirely free, a ncl longer 
than its rn eclia 11 ancl 
interna 1 br;111 c h es M. br·achyscel is . . 

(b) Dornal ray Yer)· elongate 
and thin, ib exter na l 
an c1 m e<liau bnmche:'> 
fused to almost their 
tips M.africana ...... 
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IIELMINTH PARASITES OF TllE ET.El'HA:KT. 

B. Pliunosc :sculpt111·ing of the oesophagus, absent. 

I. Dorsal lol1e of lnasa short and broad. 

(ci) Parasit1:c in the Indian elevhant. 

(i) Oesoph. about l ·O mm. 
long, and bases of the 
external branches of 
the dorsal ray swollen M. falcifera ......... p. 59 

(ii) Oesoph. about 0·6 mm. 
long, and bases of ext. 
brai1ches of the dorsal 
ray not swollen M. murshida ... .. .... p. 59 

(Ii) Para.~du; in the African elevhant. 

(i) With a small (±0·1 
mm.) curved and more 
ur less. S-shaped acces­
wry piece. 
(a) External leafcrown 

composed of 40 
leaflets ......... . .. M. hadia ........... . p. 63 

( 6) External leafcrO\rn 
composed of 20-28 
leaflets ............ M. linstowi ... . ..... p. 62 

(ii) With a broad (±0 ·45 
mm.) !our-sided acces-
sory piece ...... ...... M. longicaudata ... ... p. 64 

11. lJorsal lobe of uuna elongate and thm. 

(a) Teeth vresent at the base of the cavmle. 

(i) Dorsal ray cleft till 
beyond the origin of 
the accessory branches M. dawoodi .. . ... .. . p. 67 

(ii) Dorsal ray cleft approx. 
half way to the origin 
of accessory branches 
(a) Cuticular collar 

present ............ M. memphisia p. 69 

( /J) Cuticular collar 
absent M. anisa . .. .. . p. 66 

( 11) Teeth absent ... M. omoensis ......... p. 68 

NOTE. -Since no males ha,·e been found for JJi. soudanensis , JJI. /Jrevicoiidata 
and Ji. loxodontac, these species cannot be included in the key (sec descriptions 
and figures for female characteristics). 
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Jllurshid'ia mm·shida, Lane, 1914. 

'l'he specimens examinecl, a1ul of "·hich rnernrnremenb were taken, 
consisted of a large number of males aHcl females. On the "·hole the 
\\'Orum examined seemed to be much larger than theme exumiue<l by 
Lane, 1914, and Khalil, 1922. (For rneasurernents Ree Table 1.) 

'l'he oral aperture is hounded by GO leaflet,; ;.nising about half-way 
clowu the depth of the mouth-capsule. Acl'on1ing to Lane, 1914, the 
cervical glands reach to a point 4 m111. cauclacl of the caudal end of 
the oesophagus . 

illale: 'l'he most characteristic features of the bursal rays are the 
general ruggedness of the outline of the e:sterno-clorsal a·ncl dorsal 
rays (Fig. 5), and the swollen basis of the lateral rays, although the 
latter drnra cteristic is n ot ah1·ays too well pronounced. The three 
subdivisions of the 1lorsa l raYs are si tuai.ec1 a bout equidistant from 
one another (Fig. 0). The spicules are equal and simihr ; the shaft 
is straight for its whole length, the extre mity is uent almost directly 
dorsad, and the extreme encl is marked by a prominence or " beak " 
directed caudacl (Fig. G). An irreg-ular S-shaped accessory piece is 
present (Lane overlookecl the presence of an acceswry piece) . 

Pe1ncile: 'l'he Yulva is marked by a fairly long low cutic:ular 
prnminence caudad of it (Fig. 2). Mature ova were absent from the 
females examined, but according to Witenberg these measure 
· 072 x · 048 mm. 

Habitat : Large intestine and caecuJJi. 

HO'st: Indian elephant. 

J1ursliidia /alrifera (Cobbold, 188~). 

Syn. Stron9ylus falcife1', Cobbollcl, 1882. 

Nematode ,Yo. 3, Evan,; and Rennie , 191U. 

Strongylits falcifer, ~fitter, 1912. 

Cylic-ostomum falcife1·um, llailliet, Henry and Bauche, 
1914. 

illu7'shidia .falcifera, Lane, 1914. 

'l'he oral aperture is bounded b y 80 lea:Aets. rl'he excretory pore 
lies a little po,;terior to the leYel of the junction of the oesophagus and 
chyle-intestine antl the lateral papiillae shortl.\· eauclad of this level. 

For 111. falcifen1 the measuremenb \Yel'e also founcl to be larg-e1· 
on the whole than r ecorded by Lane, 1914, and Ehalil, 1922. (Fm 
othe1· measurements, see Table 1.) 

Jlale: 'l'he lateral ra~·s of the bursa are not bulbous at the base, 
and according to Lane, 1914, the dorsal and externo-clorsal rays are 
not rugged in outline, but an <Jx:amination of a large number of 
specimens prnved that although the majority ha,·e ~rnooth dorsal rays, 
nu·iatious, exist, which sho\Y a tendency t.mrnnl,; rug-gedne~s of the 

69 



HEL\il"'TH l'Al{ASlTES OF THE ELEI'HAN'l'. 

internal branches of the dorsa:l rays (Fig:-;. lG and 17). The externo­
dorsal ray has a projection which is a constant feature, but the 
projection may take in various shapes sometimes having a forkecl 
appearance (Fig. 14). Of the three sub<livisions of the dornal ray, 
the t'1·o laterals lie closer together and somewhat separated from the 
central one (Fig. Hi). Some individuals show a tendency towarcls 
fusion of the lateral rays of the <lorsals, at least on one ,;ide. 

The shafts of the spicules are curved just cephalad of the terminal 
benr1, giving them a lyrate shape. 'l'here is no " beak ". An S-shaped 
accei:;sory piece is present (Fig. 15) 

Female: Caudal papillae are present between the anus, and tip of 
tai:l. rl'he cuticle cephalad an<l eaudar1 of the vulva is but slightly 
thickened. Ova were not present in the females examined, hut 
according to Lane, 1914, these measure ·05 x ·03 mm. and accorrling 
to Witenberg, 1925, ·084 x ·041 mm. 

Habitat: Large intestine. 

Host: Indian elephant. 

Murshida ind·ica ("\Vare, 1924). 

Syn . Pterfrlopharyn.v indica, vVarn 1924. 

The material examined consisted of a large number of males and 
females. 

The 1vor111s are easily recognised by the featherlike appearance 
of the anterior portion of the oesophagus (Fig. 21), and the enonnous 
prominence on the ventral side immediately anterior of the vulva in 
the females (Fig. 26 and 28). 

rl'he body is slender, tapering at both ends. 'l'he posterior region 
of the female body is suddenly and markedly constricted to form the 
tail, which appears to the naked eye aR a posteriorly placed spine 
slightly bent dorsally. Both rn ales and females \\·ere perfectly 
,.;traii;d1t; only a few males showed a slight posterior bend; hcnrnver, 
none approached the form of a pothook as recorded by Ware, 1924,­
this may be due to the different preserving media used. 

The head bears hnJ sessile lateral , and four submedian papillae. 
Two coronal leafcrowns are present. The external leafcrown con­
sisting uf 40-4-2 leaflets, originates near the base of the capsule and 
its anterior extremity fallc; just short of the anterior line of the mouth 
collar. The internal leafrrnwn (which is; not figured b,v vVare) forms 
the anterior margin of the mouth capsule-the leaflets are much 
shorter than those of the Pxternal leafcrown. 

rl'he mouth colLir is ,.;eparatecl from the rest of the body. The 
bul:cal capsule is typicall.v that of a lYhtrshldia, its lateral axis is 
shorter than its rlorso-Yentral ax.is. At the base of the capsule a group 
of small irregular prnminences. comparable 1Yitl1 teeth , are present 
(Fig. 24). 

ilfolr: The hun;a in the male is distinctly divided into a dorsal, 
median and two lateral lo11es. The ventral, lateral arnl externo-c1orsal 
rays lie dose together, \\·hile the branches of the dorsal ray are widely 
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separated from ead1 other (Fig. 22 arnl 31). 'l'he e::derno-lateral ray 
is somewhat separated from the other two lateraJl n1ys, whieh lie dose 
together and it is also thiekei· at the base i han the other hrn (Fig. 2~~). 
The po:stern-lateral ray has an acces::;ory dorsal h1·anch (donml bos~) 
which is well marked but :stumpy. 'l'he externo-don:al bears an 
accessory ray, which varies from a pronounced eondition in some 
specimens (Fig. 33) to a mere vestige iu others (Fig. 34). The dornal 
ray has a very rugged outline in some specimens (Fig. :n), whereas in 
others it is aluwst smooth (Fig. 32). The anterior branch es of the 
<lorsal ray are slightly hificl at tlrnir extremities (Fig. 31), and the 
pos,terior branches have poiuted extremiiies all(l !'onverge slightly; 
they are subject to variation (Fig. 25). The ;,;picules are ;;lender ancl 
equal and provided with fine plurnose a'lae; their posterior extremity 
is bent dorsally and ends in a fiue point (Fig. 36). A sadc1leshaped 
accessory piece is present meas11ring O·l mm. x ·05 mm. Ware records 
well developed pre bursa l papillae situate<l slightly in front of the 
ventral rays, but these rnul<l not be identifie<l in the specimens 
examined. At least no papillae roul<l be fou!lcl slightly in front of 
the ventral rays. Three to four anal papillae ho\YeYer, were noticecl, 
situated on the anal cone and surromHhng the anal opening· laterally 
an cl posteriorly. -

Female: The openings of the vuha an<l anu,.; are close together. 
Immediateh· anterior to the vuha i~ a11 enormous cuticular 
promineuce; ".hie h usually covern the vulva (Fig. 2G) arnl po::;terior 
to the amu; a slight prominence guards the <1or~al lip of the anus. 
The pren1lvar prornine11ce \\-aR 1n·eRPnt in rno,;t of the femaleR 
examined, but a nurnher of females wa.;; found which showed the post­
vu'lvar (or pre-anal) prominence (Fig. 29) and hrn other females 
sho\vetl no prominenee at all (Fig. 30). All the other features of thesP 
latter specimen8 "-ere similar to tl10se posse,si11p; the nrnrkecl prevulvar 
prominence, and also their measurements coincided ,,·ith those of the 
latter. So that at present these differences may he reganlt>rl as 
variations of the fernale pm;terior extremity. 

'l'he vaginal measurement variell from 0 · 6G- 0 · T1 nnn. (}rn 
present measure<l ·05G x ·0'29 mm. (War·e's measurement for the ova 
is slightly different.) 

(For measurernent~ see Table l.) 

T:fahitat: Large intestine ancl stonrnch. 
Host Incliar1 elephanL 

1}[11rshldla 'l1ere11-7emaire1: (Witenberg, 1925). 

Syn. Pterygophar.i;n ,/" 11ere11-lema·ire1:, vVitenberg, 19'25. 

The material exam i necl consisted of three specimens- one 111 a le 
and t\rn females. (For measurements see 'l'able l.) 

The rnouth rollar is sepantte<l 1)y a slight. groove in which ait' 
situated the four submerhan papillae. According- to Witenberg each 
papilla consists of three parts: a large basal portion; a small middle 
one an cl a fine tenninal one; this hmvever does not appear to he n 
constant feature. The hea<l-papillae did not sho\\· any c1istinctive 
parts, but were the same capitate papillae as are seen in M'm·shidfo 
generally (Fig. 38) e:s:cept for small promi110nces sitnaterl latnally 
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near the tips. ln the females the head-papillae showed a slight 
median construdion thus approaching the <:ondition described by 
\Vitenberg (Fig. as), but neither showed the condition as well 
pronounced as is shown in Witenberg's drawing. 

'l'he lateral papillae do not project from the surface of the mouth 
c.:ollar. 

'l'he oral aperture is in the form of an elongated oval. The rlon;al 
and ventral leaflets of the external row are shorter than the laterals, 
giving a rrescentic appearance \Vhen viewed laterally. 'l'he internal 
leafiets are shor ter an cl relu tiYely inconspicuous, and are represented 
in Witeuberg's figure as a denticulated liue. At the base of the 
capsule very fine tubercles are present (Fig. ~n), which :ue similar 
to those of AI. falcifera and M. ?wursh ida. ('l'hese tu herd es have not 
heeu men tionecl hy vV i ten berg.) A dm sa l gutter i::; :1 lw present 
projecting slightly into tlie. mouth capsule. The oeHOphagus is bottle­
shaped, its anterior part is covered " ·ith peculiar plates obliquely 
,;triated giving it a plurnose appearance (Fig. 07), which reach to 
the level of the nerve ring. 1'hese plates measure 0· lfi mm. iu the 
male and 0·18 mm. in the female. 

J11ale: In the bursa the dorsal lobe is somewhat longer than the 
lateral lobes. According to Witenberg the rays are quite. smooth, bui 
in the male specimen examined they presented a rather uneve11 
outline (Fig. 35). The spicule,; are similar and \\ere found to be l ·4 
mm. in length. vVitenherg's mensnrernent of 0 ·28 mm. is apparently 
incorrect for according to his drawing they are much larger. They 
taper gradually to their iermiuations ancl have a feathery appearance. 
An accessory piece ancl telamon is present (Fig. 39). 

Acconling to vVitenberg the anus in the female is protected hy 
a large lip situated c.:audacl, but no prnrninent lip "·as seen in the 
specimens examined (Fig. 27), nor does \Vi ten herg sho\\. such all 
anal lip in his clra,ving. My rnemmrement for tlrn vagina (0·86 rnm.) 
also lliffers from that given by \Vitenberg (0·21 mm.) Mature ova 
were not present iu the females examined 1Jut according to Vlitenherg 
these are 0·062 mm. long and 0·088 mrn. broad. 

Halntat: Large intestine. 

Host: Imlian elephaut. 

Munh1~d~ia li11sto1m:, Khalil , 192:!. 

Syn. Scleroslo11n11n rech11n, Von Linstow, 1907. 

Cylicostominn recfom, Gedoeht, 191G. 

Mm·sl1irlia recta, Railliet, Henry mul Bauche, HllG. 

J)esr:rlpt/011: The body of the male is straight, the female tail is 
slightly bent ventrally. '!'he mouth collar iR well d.evelopecl and 
roundecl in outline. It is ·07 mm. long and ·2 mm. in diameter. The 
external leafcrowu arises from the inner surface of the mouth collar, 
t"·o-thirds the wa.v up the capsule, and cmrnists of 28 leaflets (20 
accorrling to Gedoelst 1916); these are longer laterally than 
ventrally to dorsally. Each leaflet tapers to a point. An internal 
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leafcro,vn is also figured by Leiper (Fig . 42). Laieral and sub­
median papillae do not project beyond the hea d. The m outh capsule 
is large and globular in shape when seen from the lateral aspect. 
From a dorsa l or ventral aspect it is pearshapecl, wit h a narro\\· 
opening. No teeth at the base of the buccal capsule. A cone­
shnped oesophageal funnel is present, 0 · 8 mm. in length . 

Female: The wide opening of the vulva is sm TOUIHled by a raised 
cuticular margin. The t wo uteri end in strong ovejedors. 'l'he 
female tail graclua lly t apers to a sharp point. 

.Male : The bursa is very short and indistinctl:-· clivirl ed into three 
lobe,,; . It m easures ·27 mm. in length . The veutral ray is bifid 
throughout its length, and is place d a c-onsiclerahle distance from t he 
ventral edge of the bursa. The la tera l rays arise from a common 
origin. At the site of the bifurcation each ray has a hulblike S\velling. 
The antero-lateral ray lies separat e from the other two, and nearer 
to the ventral rays. 'l'h e meclio-lateral and dorso-lateral rays lie 
dose together. The externo-clornal ha s a rugged outline. It arises 
in common \vith the dorsal ray. 'l'he dorsa l ray arises by a very 
brou(l si em nnrl bifurcates into two branch es, each e11ding ·in three 
distinct mys. Th e outer two rays arise by a common trunk (Fig'. 41). 
Th e two Rpicules are very stont and practically Btrai g ht except ai 
thf'ir tips. The club~haped tip is hent sharply dorsally. A smull 
curved accessory piece (S-shapecl according to Gedoelst) is inesent, 
· 13 mm. in length . (For other mPasurernents see Table 1.) 

Habitat: Small intestine. 

fl ost: African elephant. 

Murshidia lwdia , Khalil , 192:2. 
(Figs. 43-48.) 

'l'he body of the male is straig·ht, the female tail is slightly bent 
rnntra lly. Mouth collar is well dneloped and rounded in outline, 
ann is separaLed from the rest of the· body by a distinct groove. The 
external leafc rowu consisting of 40 l eafl ets arises from the in ner 
Rurface of the rnouth-cans11l e . These leaflets are long'er laterally 
than ven trally or dorsalf.\-. A S<'C'ond leafcn1wu is not rnenti.oneci'. 
The usual 4 sulirn Pclia11 hea d-pap illae are prese11t ancl t hey project 
freely aboYe the lwad, ~m·n10unted by a small lrnoh . 'l'he wide 
co1;i.c~il lateral papillae do 11ot pro.iert. The rPn-i.eal papillae are 
ver.Y thin, long and point rephcdrid. The mouth cu \·ity is Luge aud 
globular , rneasuring · 1:2 mm. in l e11gth and · 15 mm. in maximum 
diameter. The mouth capsulP i.s a 11w s~iYe ehitinous stt11dure. Tlw 
flo or of the oral en vi ty is fr ee of any teeth. 

F emale : 11 he wi1le opening of the vuh-a is surrounderl hy a 
raised cuticular margin. The muscular vagina runs straight towards 
the hea d Pncl. Th e tail gradua11.Y tapers to a sh arp point. 

J/ah: Th o bnrsa is very short and inrlistinctly diYirled into ihree 
lobes of approximate].\· the samP length. It measures ·22 mrn. in 
lengt h ancl ·7 mm. iu breadth . 'rhe Yentral ray is bifi d throughout 
i.ts length. The l atera l ra.\'S arisP from a eonunou orig-in. At th e site 
of theii- bifurcation each ray has a bulblike swelling . The 
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externo-lateral lie;; ::;eparate from the otht>l' t1rn, ~nd it ends in a 
papilla on tlrn external surface, a short distance from the edge of 
the bursa. The hrn i·emair.ing laterals lie close together. 'I'he 
externo-dori:;al has a. rugged outline. It arises in common with the 
dorsal ray. The dorsal ray arises by a vt>ry broad 01·igin and 
bifurcates into two branches, each ending in 3 rays . The outer 2 
rays arise by a common trunk and lie clo~e together. The median 
ray is stouter and longer and ends some distauce from the corres­
ponding ray of the opposite side. 'l'he dorsal ray is ·25 111111. long. 

The two similar ::;pif·ules anJ stout and pradicaliy straight. 'fh3 
club-shaped point is bent sharply fonrnnl. A small cun·ed accessory 
piece · 1 mm. long is present. (For other measurements see 'l'able 1.) 

HabiLat: Intestine. 

Ho st: African elephant. 

Llf1nshid1a 1011 .r;icaurlata, Neveu-Lemaire, 1928. 

(Figs. 49-52.) 

Neveu-Lemaire described this species as follo1Ys: 

Cylilllhieal worms, tapering anteriorly in both sexes. 'l'he 
euticle io; only distinctly striated in the anfonor portion of the body. 
'rhe rn ou th is surrounded hy four suh-mecfrrn head-pa pi]] ae (.!a tcral 
papillae are not meutione<1). A well developed exlornal ,·oro1rn iR 
preseut (a secolHl leafcrmni is not me11tioued). The lrnceal capsult' 
is cylindrical. Inside tlrn capsule is a di. stinct prominence. The 
iutestine ut ib; emnmencement is \vider than the ne,;ophagus. 

Male: Equally wide unteriod:-- and p :Jsforiorl.v, giviug to the 
naked eye a truncated appearn.nce posteriorly. Caudal bursa is large. 
each cliYision of the dorsa l rav has three branches. The medio .. 
lateral and posLero-la teral ra,\"S are irreuulai·ly SYrnllen except at their 
extremity. The ::ipi<'ules are· equal, are slightly sir.uous aud curvecl 
Hnd <>lightly S\To l len at rh eir exhernities. An aceessor.v )J"tece is 
present. 

Penu~le: The tnil is uot separated off by a notch or const.rietio11. 
The uterus and vagina contain oval, segmented , thin-shellt>d eggs. 
(For mt>a ::iurements see Table 1. ) 

Hwb-itrit: Large intestine. 

Host : African elephant. 

Miirshidia brachyscel1:s, M:onnig, L932. 

(Figs. 53-5G.) 

.Monnig's description of this species is based on a single male 
specimen found amongst other nematodes collectec1 from an African 
elephant. Its main characteristics are as follows: -

A straight v;·orm and much smaller than any of the other species 
of this genus. The mouth collar is well developed and separated from 
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the rest of the body by a distinct groove. The external leafcrown 
consists of 24 leaflets which are shorter dorsally and ventrally than 
laterally. (A second leafcrown is not mentioned.) The mouth capsule 
h as the shape of an oval ring :flattener] from side to side and higher 
laterally than dorsally and ventrally. The " three sharp curved 
cuticular flanges, one surmounting each of the three muscular 
oesophageal columns " described by Lane, 1921, in his generic 
diagnosis of Pteridopharyn:v, are a lso present here. There is an 
oesophageal funnel, 0·12 mm. deep , showing the feathered arrange­
ment. The two thin long cervical papillae are directed cephalad. 

The bursa is " ·ell developed but short. The ventral rays a re 
close together and reach the edge of the bursa . The externo-lateral 
turns ventrally away from the other laterals and ends in a 1mpilla, 
which proj ects slightly beyond the margin of the bursa. The medio­
ancl postero-laterals are parallel. The externo-dorsal is smooth, it 
arises at the very base of the dorsal stem and runs near to the postero­
lateral, not ciuite reaching the margin of the bursa. The dorsal ray 
has a broad base which gives off two branches, each again dividing 
at once into three rays; of these rays the medial one of each side is 
the shortest. 'l'here are two similar alate spicules which are slightly 
bent, the tips being bent forwards. A small curved accessory piece 
and telamon is also present. 

(For measurements see Table l. ; 

Habitat: ? 
Host: African elephant. 

Llforshidia a/ricana (Lane, 1921). 

(Figs. 57-GO.) 

Syn. Fte1·i(lovharyna; a/1·icana, Lane, 1921. 

lJescription: Rather slender worms, widest at about the middle, 
with a cliscoi<lal head. 'l'he leaflets of the corona are lG in number. 
The mouth capsule is nearly circular, wider than long. There are 
two prominences projecting into the floor of the mouth capsule, which 
Khalil, 1922, regards as teeth, and Lane, 1921, as the beginning of 
an oesoph ageal funnel. 'l'he oesophagus is short ancl v;·ide, constricted 
at the site of the nerve ring. The anterim i10rtion of the oesophagus 
has a plurnose appearance, · 15 mm. long . 

Male : The bm·sal rays are long and slender. 'I.'he outer branches 
of the dorsal ray are united up to near their tips (Fig . 60). The 
dorsal ray of the bursa may have an irregular outline. rrh e spicules 
are similar and equal, each with a central rod. which enrls in a curve 
and terminates in a sharp hook and "·ith two thin alae, plumosely 
marked. 

Female : In the female caudal papillae a.re present at a distance 
of · 55 mm. from the tip of the tail. 

5 

(For other measurements see Table 1.) 
Habitat: Stomach. 
Host: African elephan t . 
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ilfitrshidia anisa (Khalil, 1922). 

(Figs. Gl-64.) 

Syn. Fteridopharynx anisa, Khalil, 1922. 

Body of both male and female is practically straight with the 
greatest diameter about the middle. The hocly tapers slightly towards 
the head-eml .and caudal end. 'rhe female tail is suddenly constricted 
from the body, appearing to the naked eye as a spinous process 
projecting from the posterior encl of the holly. The skin is finely 
striated throughout the "·hole length of the body. The mouth collar 
is separated from the rest of the body by a distinct groove. It 
measures · 126 111111. in diameter and · 02 nun. in length. 'L'he external 
leafcrown consisis of 20 leafiets which, " ·hen vie,rncl from the ventral 
aspect forms a crest, being longer in the centre than at either side. 
Cephalic glands are well marked. Four submedian and two lateral 
papillae are present. The cervical papillae are long and thin. 'rhe 
mouth capsule is longer than broad. A chitinous plate forms the 
\Yall of the posterior half of the mouth capsule, and a funne l-like 
extension of it forms the wall of the anterior portion. From the 
posterior end of this chitinous ring projects a series of sharp teethlike 
processes, overhanging the opening of the oesophagus. 'rhe oeso­
phagus is hard ly constricted at the site of the nerve collar. 

Male: 'l'he bursa is long and indistinctly separated into three 
lobes. The elongation is clue to the dorsal lobe. The bificl ventral 
ray is short and placed close to the cephalic end of the bursa. The 
lateral rays arise from a common trunk, and in addition to the 
three ordinary branches has a fourth stumpy-looking ray which is 
directed cauclallv. The e:x:teruo-dorsal is stout and .arises close to 
the lateral rays ;

0 

it cloes not reach the edge of the bursa. The dorsal 
ray is ·7 mm. long. It gives off a branch on either side after · 18 mm. 
'l'he enrling of each of these hrnnches is bifid. (This bifurcation is 
longer than in M. af1·icw1a). The main stem of the dorsal ray divides 
into t"·o branches, " ·hich encl at the posterior limit of the bursa. The 
bursa is · 82 mm. long and · 4 7 mm. broad. The spicules .are similar, 
their cephalic ends are thick and surrounded by an everted lip. In 
their course they enh1·ine each other. Their tips are shmp and 
curve haolrn·;ucls. An aecessory lJiece, 0 · 13 nnn. long, is present, 
and is curved clorso-ventrally. 

F' ernale : At the level of the vulva the ven tr.al surface curves 
tmrnrds the dorsum forming a conical-shaped tail. On the tail are 
two caudal papillae, marked on the surface by a depression ·33 mm. 
from the e:x:tremi ty of the tail. 

(For measurements see 'l'ahle l.) 

f-1 abitat: Intestine. 

Tl ost: African elephant. 
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Jforshiclia da1coodl (Khali l, 1922). 

(Figs. G5-G8 .) 

S yn. l'terirlophary n.o dmvood1, Khalil , 1922. 

The bo(hes of botlt males and f emales are prac1 ically stra ig h t, 
taperillg slightly to\rnn1s both en<ls . In t he female the ta il becomes 
sud<lenly collsfrietecl horn the hotl y, <lJ.>1wal'ing to the llaked eye as a 
s1>inom; process lJroj ecti ng horn t h e posh'rior en <l of the body. The 
mout h collar has a round ed outline and is separated horn the rest of 
the body h.v a tli sti net. gru1>VC". It is · 015 mm. in diameter and 
· ;JO rnm. in length. 'l'he col'onal lea fl ets 11 ~we a couical ouLliue " ·hen 
;;een from the lateral asp ect. The point of the colle is rouJl(l ecl ancl 
proj ects aboYe 1 he outline of the mouth . 

Four capitate submediau, an d hrn lateral papillae are present. 
The cervical pa]_Jillae are long aucl thin. T h e mouth capsule is pear­
shapecl . It is longer t h au broacl . A chitinous plate fornrn the 'nll 
of t he deep part of the mouth capsule and a thin exvan siou from it 
forms the funnel-sh a p ell wall of the outer part . The d1ih nous plate 
is · l mm. in length. Frn.111 the poste1·io l' end of the chitinous ring 
projects a series of sharp tooth-like procecses oYerhanging t h e open­
ing o{ the oesophag1ts . 'l' lu~ oesoplw g-us i s sli ghtly coirntricte d at 
t h e site of t he 11 erve collar. There is a conical sha llo\v oesophageal 
funnel bonl er ecl by a thick cuti cular e(lge . 'l'h e excretory vesicle 
is a fairly fusifo l'm sac \Yii.h a short <luct. 

Jlfrd e : 'fh e lrurna is cli stinctly separn te(l into 1 inee lolJes . Th e 
dorsal lobe is longes t. T h e two bra nches of the ventral ra.v li e close 
together. '.l'he lateral niys arise Ly a (·0111rno11 sle rn . ' l' hc e;-;ien10 - aiHl 
111edio-lateral lie "·i1l e apart . Th e postero-mecli a ll h as a rounded 
thickening i11 its po:;terior bol'(l er dose i:o its base. The externo­
dorsal ray is stout, nnd ari ses close t o the later.al r ays. It does 11oi 
reach the edge of the burs<l. 'l'h e llorsal ray iti comparat ively loug 
(0·45 mm.). It (livill es int o t,1·0 1Jrinci11al Lranches, each of \1·hich 
in its t u rn g ives off a t hi(· k latera l hra nc h . 'l'hese l a tern 1 bra11 ch es 
d ivide in their distal t"·o -fift h s, bu t thei r suLtfo-ision s li e close to 
one a nother. Tl1ere iti a di i:; tin ct trunc.ate<l genital cone. The t wo 
similar aiul equa l t:>p icules an:: ver y loug; t h eir cephal ic ends are 
1. l1ick and i:; urrou ndecl by an evc r tecl t ip . The lips are bent back­
wards hut encl in a fine point, qui te different from t he dub-s hape(l 
tips of the spicules in ot he1· species of !lie genus Jlfurshldw. All 
acceswry piece is present- ·20 mm . long. 

Female : The vuhnl opening is clirectcd caud ally lyi11g· on a large 
pro hulling papilla. 'l'h e bvo mu:scular ovejectors o lJen into t h e 
vagina, con n ect in g i t with the conespon(ling u te rus. 

(For other m easurem ents see T able l. ) 

Uabdat: Small intestine. 

lJ ost: Afri can elephan L 
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ilh1rshidici omoe11sis (N e»eu-Lem aire, 1924). 

S yn. Pteridophary11,r omoensis NeYeu-Lemaire, 1924. 

'l'h e description which follmrn is as given by Neveu-Lemaire for 
M. omoemsis from the African rhinoceros, which he stated is indis­
tinguishable from JI. omoensi;; from the African elephant. 

-Whitish cylinchical " ·ol'ms with fine euticular shi<Ltion::; . 'fhe 
terminal mouth is su rro1rnc1ec1 by the usual four sub-median, and t\rn 
latera l head-papillae, each surmounted by a small prolong::ition in 
the form of a button . The extenial l eafcrow11 is fo r med of converging 
leafl ets of variable length, commencing at the posterior margin of 
the capsule, and converging ut t heir fr ee tips. 'fhere is .also an 
internal leafcro\\·n, the leafl ets (teeth) of ,d1i ch are short ancl annular 
and form the margin of th e anterior bord er of th e buccal capsule. 
(Neveu-Lemaire doe t1 not fi g urt: i t in his speeimens from the African 
elephan t, but see Fig. 72. ; 

Cervical glands are 'rnll cle,·eloped. 'l'he oesophagus is very 
short and globular an cl constricted at t he level of the nerve ring. 
Valves are present at th e origin of the intestine . 

'l'he anterior extremity of th e female is truncate, the posterior 
extremity is very tapering. The Yulva and .anus are very close 
togeth er . (Fig. 71. ) 

Neveu-Lemaire states that he found male specimens of the above 
speeies in both African rliinoceros a~d elephant, but he does not 
desc ribe tl1e m ale . His fig ure (Fig . 70) of t he male bursa, ho\\·ever , 
shows a dorsa l boss attached to the me cl io-lateraJ r ay . lf his figure 
is correct, this appearance is apparently of i·are occurrence, since 
in Pteridopharyn .r this rlorsal boss is usually on the postero-lateral 
ra y, and not on tlie meclio-lateral. 

(For measurements see Table I.) 

Habitat: Large intestine. 

Ho st : African elepha nt .a nd Africa n rhinoceros. 

lfw·shid1a brev1capsulatiLs (.Jfonnig, ] 932). 

(Figs . 73-77.) 

Syn. Pteridop hm·yn.v brei;icripsitlatus, Monnig, 1932. 

The main clrnracteristics as clescribetl by ~fonnig are as follo"·s: 

Practically straight \YOl'lllS not tapering much towards the 
e:s:tremities e:s:cept in th e case of t he fema le ta il. 'l'he mouth collar is 
separat ed from the rest of t he body by a groove, and beam four 
prominent submedien :111 <l hrn hroa cl , short, la kral papillae. The 
cuticle is striated except on the h ea d "·her e it is srnooth. 'l'he external 
lea fcrown arises from the linin g of the buccal capsule and consist s of 
40 leaflets " -hich are ·047 mm. long latera lly and shmter dorsally 
arnl ventrally. (A second leafcrown is not mentioned .) Cuticular 
flanges are present at the base of the capsule. T he oesophageal funn el 
shmYs a fe athered arrangement and is · 14 nun. deep. 
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Male: The bursa is well developed shmYing a relatively long 
dorsal lobe. The ventral rays have a common stem which i s about 
as long as each branch. The latter are close together and do not 
quite reach the edge of the bursa. The three lateral rays diverge 
slightly from one another an d the postero-l ateral bears a 'rnll developed 
backward projection at its base. The externo-dorsal ray ar ises at the 
base of the dorsal stem and runs outwards with a slight backward 
curve. At its base there is a small backwardly directed knob and 
slightly more distally it bears a prominent caudally directed branch. 
The dorsal ray gives off a branch on each side before it bifurcat es, 
these two branches have bifid tips, showing that they are made up 
of two fused branches each. The terminal dorsal branch es bear 
a number of irregular prominences on the lateral aspect of their 
bases and end near to the margin of the dorsal lobe. 'l'here are two 
equal alate spicules, more or less triangular with the tips bent sharply 
ventral-wards. A curved accessory piece and small telamon is 
present. 

Female: The tail is fairly long, bent ventra<l and acutely pointed. 
(For measurements see Table I.) 

Habitat : ?. 

Host: African elephant. 

i1forshidia 111e111phisia (K1rnlil, 1922). 

(Figs. 78-82.) 

Syn. M e111phisia 111emphisia, Khalil , 1922. 

Description: Slender straight worms. rrhe body is slightly 
attenuated at the anterior end. Just posterior to the mouth is an 
expansion of cuticle, \Yhich encircles the body, and is referred to as 
the cuticular-collar. 11he fail of the female is suddenly constricted 
from the body, appearing to the naked eye as a large posterior placed 
spine. rrhe cuticle is striated, and towards the anterior end of the 
body becomes inflated, forming in optical section, two alae , which 
surround the whole circumference of the body. 

The mouth collar is indistinctly separated from the rest of the 
body. It is ·02 mm. long and ·12 mm. in diameter. 

1'he anterior leafcrown consists of 36 incompletely separated 
leaflets . The usual six head-papillae are present. Cervical papillae 
are long and delicate. Seen from the ventral surface, the mouth 
capsule is practically quadrangular, being sligh t ly broader at the 
outlet. The chitinous ring surrounding the oral cavity is thick 
and nearly vertical. 'l'here are two teeth proj ecting into the base of 
the mouth cavity . 

The oesophagus is short and broad and a sh allmY oesophageal 
funnel is present. It is slightly constricted at the site of the nerve 
collar. 

Male: 'l'he bursa is elongated and distinctly divided into three 
lobes. The bursa is · 75 mm. long and · 55 mm. broad. The dorsa l 
lobe is about double the length of the lateral lobes. The ventral, 
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laternl and externo-donrnl rnvs are crowded togethe1·, while the 
liranches of 1he rlorsa l ra.'· arL· ' 11·idP apart. Thr bifid Yentral ra.Y is 
placed near the flnterior edge of the bursa. 'l'he lateral in addition 
to the u,;ual three hran('hes giYes oft a 4th stumpy 1·ay, directecl 
c·andally. The externo-cl01·sa l ray doe,; not rnach the edge of the 
bursa. ::'\ear its origin it gi Yes oft a long b1·a nch cli1·ectecl ca ucla ll:v 
and having a 1·oundrd extre mity. It is ·l mm. long. 'l'he <lorsnl 
ra)· is ·7 rnm. loug. lt giw" oft a hnrnch on e ither side before 
ultimately rlivicling in to t\\'O rayo>. 'J'he fb·,,t hYo branches have n 
clouhle papilla at their end. The t(>J·minal branches are a long 
(lisbrnce ap:n·t at the ('.:1U(bl extremity of the btno>a. 

The spiC'u les aJ'e similar and thin with a fiue iermiuation, bent 
dornally. There is a ;:;hort accessory piece, · l HUil. long, curved on 
itself. 

Female: The Ynh·al opening is Rurrotm<led b.\· n prnrninent lip 
especially on tlie caudal side, and this latter separates it frorn the 
all US. 

(For oilier rneasurernenb see Table I.) 

!laliitat: Iniesti!le. 
Hos/: African elephant . 

Jforsliirli11 11:/:11 (K halil, 1922). 

(Figs. 83-87.) 

Syn . .lle111phisia 11-:iw, Khalil, Hl22. 

1Jescriplio11: Slen<ler ''"orms with a nn1TO\\' head enrl (' 1 rnrn. in 
diameter). 'l'here iR no f'utic-ular expans ion. The cutide is :fi11ely 
:'lfrinte(l. The lllOllth f'ollar is separa1ed ham the rest of the body 
by :c shallow groove. It is irregulai·ly roundetl when seen latel'ally, 
ancl almost r1uadra11gular '"hen seen Yentrnlly or clor;;ally. The latter 
appeara nce is due to tlu> presence of the lateral head papillae being 
on the extreme edge of the mouth colla1._ It is · 02 mm. lonµ: an cl 
· l ium. in diameter. The usual six h ead -papillae are pre1rnnt. The 
extt>rnal leafcro,Yn is composed of 24 leaflets '"hich smTou1Hl the 
oval-shape mouth opening. The cen·icnl papillae ai·e thin. 'l'he 
1nouth capsule is longer than broad. The chitinou;; ring surrounding­
the oral cavity is very thick and almost rectangula1· in optical section. 
At the base of the capsule there is a ring of 24 shal'p teeth. The1e are 
four cephalic glands surrounding the anterior pari of the oesophagus 
from the lHel of the nen-e collar to the mouth capsule. 

The oesophngus has a plumose appenrnnce. Asha llow oesophagen l 
funnel , smTou1Hlecl by a thick chitinous wall, is present. The 
oesophagus i:> >ilig·htly eom;frided at the site of the nt>ne ring. 

Jfale: The hmsa is distincth- diYicled into three lobes. The doninl 
lobe is much 1011ger than the fateral. The bursa resembles tnut of 
J/. memp l1isia. lt is · ;) rnrn . in length and .4,-l mnt. in breadth. 
'l' hc• Yentral and lateral rays are nmnled togethe1'. The 4th diYisio11 
(hut Khalil does not figure this) of the lateral rny is shorter and 
lmohlike. The externo-dornal i·ay does JlOt rea('h the edge of the 
burna. It has a small projection near its origin. The dorsal ray 
i;, ·47 mm. long. Each of its first two branch es terminate in two 
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papillae. 'fhe terminal two branches terminate close to each other 
at the caudal end of the bursa. Fairly long pre-bursal papillae arn 
present, · 7 mm. from the caudal end of the bursa. The spicules are 
tiimilar. Their tips are curved, pointed dorsally. 'fhe spicular­
sheath is transversely striated in its upper third. The accessory 
piece is · l mm. long enclosing the spicules. 

Female: The t:iil gradually tapers to a point. There are two 
caudal papillae marked by a slight depression in the lateral line. 
These are placed · 14 mm. from the tip of the tail. The ova are 
thin shelled. 

(For other measurements see 'Table I. ) 
Habitat: Intestine. 
Host: African elephant. 

Mmshid·ia lo .'Codontae (N even-Lemaire, 1928). 
(Figs. 88-90.) 

S yn. 111 emphisia lo,wdontae Neveu-Lemaire, 1928. 

Only the females of this species were found and clescribed by 
N even-Lemaire. The body is cylindrical tapering slightly in front, 
cuticular striations are only slightly marked. A narrow terminal 
mouth is present. The external corona formed of convergent teeth 
(leaflets), the in tern al corona fairly '"ell <level oped. F ·our su bmedian 
and two lateral papillae are present. The lrnccal capsule is cylin­
drical. Cephalic glands are well <leYelopecl. 'l'he oesophagus is but 
slightly swollen in its poste1 ior third. 'l'he body shows a sudden 
narrowing at the level of the anus. The vagina is fai rly lon g. 

(For measurements see 'l'able I.) 
Habitat: L arge intestine. 
Ho st: African elephant. 

Murshidia sm1danensis (Neveu-Lemaire, 1928). 

(Figs. 91-93.) 

Syn. JJ1 emphisia soudanensis ~ eveu-Lemaire, 1928. 
Only the female of this species was found. by N even-Lemaire 

and described as follows: 
Bod.y cylincl.rical tapering anteriorly, cuticular striations are 

feebly marked anteri·orly, but become more marked posterior to the 
oesophagus. The mouth is terminal, surrouncled by four submedian 
papillae. The external corona consists of numerous delicate leaflets. 
The buccal capsule is somewhat coneshaped with the largest diameter 
anteriorly. Cephalic glands are well developed. The oesophagus is 
hardly swollen in its posterior third. ~rhe posterior extremity is 
suddenly truncated at the leYel of the anus and vulva, which are 
situated at the same level. Behind the anus is a short narrow tail, 
slightly curved ventrally. 

(For measurements see Table 1.) 
Habitat: Large intestine. 
Host: African elephant. 
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M11rsfridia l1rec·icaudata (N even-Lemaire, 1928). 

(Figs. 94-96.) 

Syn. M emphisia brevicaudata, N even-Lemaire, 1928. 

The description as given, is taken from Neveu-Lemaire: -

The body is cylindrical, tapering anteriorly. The cuticular 
striations are feebly developed anteriorly, hut are more m arked pos­
teriorly. The mouth is terminal, surrounded by four subme(1ian 
papillae. The external corona is narro\I· ; the teeth (leaflets) con­
verging at their free ends. [In N eveu-Lemaire's figure of M. lirevi­
caudata, (Fig. 95),the anterior edge of the mouth capsule is serratecl­
this may be taken as a possible indication of the presence of an 
internal leafcro\l·n. It is howeYer, not shown for Jl!l. soudanens1·s.] 

'l'he buccal capsule is roughly coneshaped and widest anteriorly. 
Cephalic glands are well developecl. The oesophagus is swollen in 
its posterior third. The posterior extremity is broacl and sucldenly 
truncated at the level of the anus and Yulva, both are situated at the 
same level, 0 · l mm. apart. Behind the anus is a narrow tail separatecl 
£r,om the body by a notch. The ovejectors are well developed, an<l 
the vagina is short. 

Habitat: ? 

Host: African elephant. 

M. bre11ieai1data and 111. soudanens1.s; Neveu-Lernairt> 
(listinguishes iVf. bre1Jicaudata from his M. soudanensis and 
from the other species of the same genus, by the shape of the 
tail. The other characters of the t"·o 'Yorms are exactly 
similar according to his descriptions and as shown by his 
drawings (compare Figs. 91-96). The mea surements also co­
incide almost exactly except for small differences. (See 
T'able 1.) As regards relative proportions the two worms are 
almost identical, as the following figures show:-

Tail to body length ................... . 
llfax. diameter to body length .... ... ... . 
Oesoph. to body length ......... ... .... . 
Diameter of Oesoph. to length of Ocsoph .. 
Length of nerve-ring from anterior oxtr. of 

oesoph ., to length of oesoph .......... . 
Length of vulva from tail-end to body-

length ... .... ............... . ..... . . 
Widt.h of ova t.o length of ova ... . . . .... . 

JJL soudanensis JJf. brevicaudnta. 

0·029: 1 
0·036:1 
0·028: 1 
0 ·363 : l 

0·34.5: 1 

0·036: 1 
0·583: l 

0·026: 1 
0 ·035 : 1 
0 ·029 : 1 
0·4.50: 1 

0·300: 1 

0·032: 1 
0·581: l 

Only three specimens of Jlf. b1·evicaudata and four speci­
mens ,of ill. soudanens·is, and no males were found, and all in 
the rnme host. It is doubtful whether the slightest difference 
between the extremities of the t"·o worms is a constant specific 
character. It is more likely that both are variations ,of the 
same species. In other species of Murshirlia the posterior 
extremity of the female " ·as also found to vary among individ­
uals of the same species, collected in the same individual 
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host. 'fhis was particularly the case in the female of M. 
indica. Here a cuticular prevuhar prominence is a character­
istic feature; however, individuals were found in which this 
prominence was absent, and in which a more or less marked 
post-vulvar prominence then tended to appear, the rest of the 
female characters being identical. (See Figs. 2G, 28, 29, 30.) 

vV e can thus assume that JJl. brevicauclata and ilf. souclan­
enns are Yariaiions of the same species. 

jJJwshiclia lanei, ·witenberg, 1925. 
This species \Yas described on material consis,ting of one specimen 

(male) only, found by Witenberg 1925 among some Murshiclia. 'fhe 
rnain characteristics on which this species is founded are as 
foUows :-

The "·orrn measures 21 mm. in length with maximum diameter of 
·G nun. The oesophagus measures, ·50 mm. x ·35 mm. The distance 
of the excretory pore from the anterior extremity measures l · 0 mm. 
Each half row of leaflets consists of 24 elements (i.e. 48 in all). 
'rhe leaflets are acutely pointed, they increase in length gradually 
from the end of each row to its middle, but the four central leaflets 
are exceedingly long and project (;()nRiderably over the line (Fig. 97). 
The shortest leaflets reach almost to the level of the anterior margin 
of the body, whilst the highest ones reach the level of the tips of the 
sub-median papillae. 

The spicuiles are similar \Yithout clearly visible alae and taper 
gradually and bend dorsally; they contain a canal-opening on their 
tips. 1'here is a small spine behind the -opening of this canal on the 
tip of each spicule. (In its essentials the spicules do not differ 
radically from those of ill. murshicla.) The accessory piece presents 
the shape of an irregular S., similar to M. ?1wrshida. A single small 
papilla projects in front of the cloaca:l opening. A telamon is 
present. 

Discussion: The measurements and features of the male bur~a , 
spicules, and of the mouth rapsule are seen to coincide with those 
recorded as characteristics for Jl!l. murshicla. Although Witenberg 
figures a very short internal leafcrown along the anterior edge of the 
capsule, he makes no mention of it in his description. The presence of 
this internal leafcrown makes these mouthparts fall into line with 
those of M. mwrshida. 

As regarcls the four central leaflets, in a large number of M. 
?Tiitrshida males and females examined, marked irregullaTities were 
found in the relative lengths 0£ the external coronal leaflets, in some 
cases approaching the condition as described by Witenberg for M. 
lanei. These irregularities in the coronal leaflets were more pro­
nounced in badly preserved specimens and in partly squashed ones. 

On the preceeding facts it is therefore rlouhtful whether the one 
specimen described by Witenberg presents specific differences from M. 
murshida. Until more convincing information is obtained, it would 
perhaps be morn correct to consider this coronal strudural peculiarity 
as an irregularity in the corona of 111. murshida. So that at the most, 
011e could consider this condition as a variety of the species M. 
mursh'icla. On these grounds it is proposerl to rliscard the species 
Jl!l. lanei. 
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HELMINTH PARASITES OF THE ELEPHANT. 

SUBFAMILY II, TRTCHONEMINAE Railliet, 1916. 

Syn. Cyl1:storninae Railliet, 1915. 

Sul1fa1n'ily Diagnosis: Strongylidae, without a transverse ventral 
cervical groove, or cephalic vesicle; buccal capsule cylindrical and 
as a rule short or ringshaped. Dorsal gutter relatively short or absent, 
never reaching the anterior margin of the buccall capsule. 

Parasites of the alimentary tract of Vertebrates. 

Genus QUILOKIA Lane, 1914. 

Syn. Evansia, Railliet, Henry and .Toyeux, mm. 
N ernatevansia, Ihle, 1919. 

Quilonia, Ihle, 1919. 

Paraqililonia, Neveu-Lemaire, 1924. 

Generi:c Diagnosi's: Fairly slender worms. Mouth terminal, sur­
rounded by a mouth collar bearing four prominent sub-merlian, and 
two sessile, lateral head-papillae. 'l'he leaflets of the anterior 
(external) leafcrmYn are few and characteristically curved, and sur­
round the mouth anteriorly. A second leafcrown is, present or absent. 
The mouth cavity is narrower than the buccal capsule-the latter is 
extremely short. One, two or more teeth may be present at the base 
of the buccal capsule. The oesophagus is nearly cylindrical in shape. 

Male: The bursa is divided into three lobes. The dorsal :lobe 
tends to be longer than the lateral lobes. The dorsal ray is bifurcate, 
each branch having three subdivisions. The spicules are equal and 
similar, and each bas a sickle-shaped point. The accessory piece is 
curved from side to side, the concavity being ventrad. 

Female: The posterior extremity is straight, long and pointed. 
'l'he vulva is situated in the caudal t11ird of the body. The ovejectors 
are divergent, but the posterior uterus immediately turns cephalad. 
'l'hen the two uteri run cephalad side by sicle. 

Parasites of the elephant and rhinoceros. 

Type-spec1:es: Qunoni:a renniei (Raill, Henry and Joyeux 1913) 
(from Indian Elephant), 

Other species from elephants: -
Q. trm;ancra, Lane, 1914 ... 
Q. apiensis (Gedoelst, 1916) 
Q. africana, Lane, 1921 ..... . 
Q. uganda, Khalil, 1922 ..... . 
Q. brevicauda, Khalil, 1922 .. . 
Q. ethiop1:ca, Khalil, 1922 ..... . 
Q. khal,ili, N eveu-Lernaire, 1928 
Q. loxodontae, Neveu-Lemaire, 1928 
Q. rnagna, Neveu-Lemaire, 1928 ... 
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0. P. VAN DER WESTHU YSEN . 

A KEY TO THE SrEcrns OF QurLOKIA. ~, 

A. Coronal leaflets project above the head. 
I. B u ccal t eeth present . 

(a ) Buccal capsule bears a single 
bulbous tooth . . . . . . . . . . . . . . . . . . Q. khalil i 

(b) B uccal capsule bears two or more 
+.eeth. 
(1 ) Internal sub-branch of the 

rlorsal ray longer than the 
median and external sub-

.. . p. 81 

branches .. ....... . ..... . . . Q. apiensis .. . p. 79 
(2) External sub-branch of the 

dorsal r ay longer than the 
median an d internal sub-
branches . . . . . . . . . . . . . . . . . . Q. uganda p. 80 

(3) Sub-branches of the dorsal 
ray very short and equal Q. magna p . 88 

II. B uccal t eeth absent. 
(a) Coronal leaflets 18 in number .. . 
(b) Coronal leaflets 26 in number .. . 
(c) Coronal l eafl et s ± 10 in number 

Q. renniei 
Q. loxodontae .. . 
Q. travancra . . . 

p. 77 
p. 82 
p . 78 

B. Coronal leaflets on a levev with, or do not project abo1;e the head . 

T. H uccal t eeth pr'esent. 
(r-") Bu ccal teeth two in nu mber . . . 
( b) B uccal teeth thr ee in number 

Q. africana p. 79 
Q. brevicauda . .. p. 80 

II. B itcw l teeth ab sent;. 
(a) A second corona pr esent, with -

cleft l eafl ets . . . . . . . . . . . . . . . . . . . . . Q. ethiopioa 

Q?tilonfrv renm.ei (R aill; R emy and Joyeux, 19la) . 
(F igs . 98-101:) ·-

p·. 81 

Syn. Nematode No. 2 from India;, elephant, Evans and 
R ennie 1910 . 

.b'·van sia renniei R ailliet , H enry and Joyeux, mm. 
(juilonia qudona L ane, 1!)14. 
E'l:rm si ([J renniei Lane, 1915. 
N ematevansia renniei Ihle, 1919. 
Quilonia rermi ei Ihle, 1919. 

Descripti:on: The main features of this species are : The leaf­
cr own proj ects freely above the head . The coronal leaflets are thin 
an d long. The dorsal r ay of the bursa is comparatively shor t (0·;15 

* This key is construct ed on t he descriptions and figures given by the 
or iginal au t hors, s ince, " ·it h the excep t ion of a single specimen of th e species 
Q. travancra., t he material studied by t bo present writer conta ined no species 
belonging to the genus (J11,'itonia. 
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mm. in total length). 'I'he dorsa l ray bifurcates in its posterior 
third. There is a rather long commou stem before the tri furcation. 
The lateral sub-branch comes off first , and does not reach the edge 
of the bur sa . The median and internal sub-branches are fused until 
practically at their tips. 

In t he female caudal papillae a1e present, l · 2 mm . from the 
tip of the sharp pointed tail. 

(For other measurements see Table 2.) 

1-1. abitGJt : Caecum. 

Ho st : Indian elephant. 

Quilonia travancra Lane, 1914. 

(:Figs. 102-106. ) 

Syn. Evansia travancra R ailliet , Henry and Bauche, 1915. 
NemaJtevansia trarvancra Ihle, 1919. 

A single male specimen >ms encountered amongst the material; 
but although the structure of its caurlal bursa no doubt places it into 
t he species Q. tra·uancra, it nevertheless does not conform in all 
respects to the description given for Q. travancra by Lane 1914. The 
latter author describes t he worm as follo\\·s: -

The mouth is surround ed by 10 rays "hich do uot project beyond 
the head. The bursal rays are all stouter and the dorsal ray also 
longer, than those of Q. renniei. 'fhe dorsal ray is 0 · 85 mm. long . 
'l'he dorsal lobe is not marked off from the lateral lobe. The dorsal 
ray bifurcates in its posterio r third. The th ree sub-branches come off 
practically at the same level, and are approximately of the sam e 
length. 'fhe spicules are stouter than those of q. 1·enn·iei, and waYy 
in outline. In the female the lateral eaudal papillae are 0·9 mm. 
from the tip of the tail. 

(F-or other meas urements recorded by Lane, me Table 2.) 

The male specim en studied by the present write1· differs from 
L ane's description of q. travanc1·a on the fo llO\Ying points: 

The coronal lea flet s prnject freely beyond the head (See Fig. 102) . 

The spir:ules are •vell d e.veloped , and are not wavy in outline as 
stated by Lane, 1914. 

'l'he cervical papillae are situated anterior to the excretory pore , 
and Lane, 1914 states that thEse mgans are equidistant from the 
anterior end. 

It also differs slightly in certain measurements, as the follo"·i ng 
measurements " -ill show (Compare \Yit h Lane's measurements in 
Table 2). 

Total length . . . .. . . . . . . . . . . . . . . . . . ..... 
Maxim um diameter . . . . . . . . . . .. 
Diameter of head . . . . . . . . . , .. 
Number of coronal rays .... . . 
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L ength of buccal cnpsule .. 
Diameter of buccal capsule 
L ength of oesophagus . . . . .. 
.Maxim um diameter of oesophagus ... 
Cenical papillae to anterior encl 
Excretory pore to :rnte ri or encl 
Xe1Ye rin g to anterior etlcl ... . . . 
L engt h of sp icules ... 
L ength of acce8sory piece .. .. . . 

J!alritat: Intestine. 

11 ost: Inrlian elephant . 

0·048 
0 ·1:28 
0· 83 
0· 25 
0 81 
0·82 
0·40 
0·012 
0 · Hi 

Qullonia apiensls (Gedoebt , 191G), Lan e, 1921. 

S y11 . E ran sia. ap iens is Ge cloelst, 191G, 

ltllll . 

" 

" 
" 

" 

" 

I >esuipt io•n: This specie8 " ·as folly de:suribed by Khalil 192:2, 
from material consisting of 25 specimens. Khalil describ es the bocly 
a8 taperi1 1g to1Yarcls eith er end. The mouth collar, inegularl.v 
rnuncl ed in ou lline, is clistinctly separatecl from t he r est of t he body 
by a groove. There is a uuriou s cuticular prol ongation in ov tical 
section, in the fo rm of a spine at the site of the groove (Fig. 107). 
'l'he external leafl ets consist of 12 in number, arnl proj ect abo Ye 1.he 
head (Fig . 107). The internal leafcrmn1 l'Onsists of 12 leafl ets , which 
h ave rounded blunt ends an d do not project above the mouth collar. 
'l'he l:hitiuous buccal caps nle is sh ort u ncl rings ha peel. 'l'h~ om 1 
cavi ty is coneshaped, \Yi de latera lly and coni.rnde cl from before 
bacbYarcls. A sma ll oesophageal funn el is present. From th e tov 
of th e oesophageal column 8 two spin ous processes project into the 
mouth capsule (Fig . 109). 

jlfale•: The posterior lobe (dorsal Johe) is sligh t ly l onger t h an the 
lateral lobes. 'rh e bi:fid Ye ntral ray lies close to t he lateral ran; 
(Fig . 111). 'l'he externo-donml ray a."ri se:; from the stem of th e cl ors.:cl 
ra y (Fig . 112). The dorsa l ray is · 7 mrn . 1011 g, nncl appefl1s rather 
broad and sh ort. It bifurc-ates in its 101Yer t hi1·cl. Earh lnanc h 
1.rifun·ates at the same lewl , t he 1;ub-branrhe:s being relatively 1011 g 
with the internal sub-branch the longest. 

Female : The tail of th e fema le is rather broacl, \Yi th a fin e. tip. 
As in most species of (J11il011io , t he n1hal opening is cove1·ed by a 
hrow u cern ent. 

(For measurements see Table 2.) 

71 a.b /tat : Intestine. 

/lo st : African elephant. 

Quilonia afrlcann. Lane, 1921. 

!Jes~ 1·iption: In this species th e corona is sunken n11d consists of 
10 massive rays . The two sub-Yentral teeth are long and sharp 
(Fig . 114) . 
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The bursal rays are fairly delicate. Tlrn cleft between the 
medio-lateral and dorso-lateral is deeper than that bet\Yeen the medio­
lateral and externo-lateral (Fig. ll6). The dorsal ray is long and 
slender ancl bifurcates in its lower third. Each branch trifurcates 
after some distance, the lateral sub-branch coming off first, and the 
median subbranch much later; the three branches diverging from 
one another (Figs. 115 and 118). In one. specimen examined by 
Khalil, 1922 the externo-dorsal ray was completely missing on one 
side (Fig. ll5). The s.picules have fine shafts and delicate striated 
alae. 

The tail of the female is exceptionally long and thA point is very 
fine. 

(For measurements see Table 2.) 

H aJbitat: Stomach. 

Host: African elephant. 

Quilonia uganda Khalil, 1922. 
(Figs. 119-123.) 

Description: The females are longer and thicker than the. males. 
'rhe mouth collar is rounded in outline and distinctly separated from 
the body by a groove. 'l'he external leafcrown consists of 12 leaflets, 
fairly broad and characteristically bent at their tips. They project 
a little distance above the head. The internal leafcrown is composed 
of 12 short stumpy leaflets, which have a rounded end, and which 
do not project aboYe tlrn head. From the floor of the capsule project 
two long chitinous teeth, each sm'molmted by a delicate sharp spine. 

'rhe dorsal lobe of the male bursa is slightly longer than the 
lateral lobes and has a rounded end (Fig. 123). The dorsal ray is 
long and thin, being · 5 mm. in length. It bifurcates higher than its 
posterior third, thus giving ead1 branch (which is long and slender) 
a longer common stem before the trifurcation. The lateral branch 
comes off first, all three sub-branches are short and slender, the 
lateral one being longest. The other rays are all fairly slender. The 
pre-bursal papillae are placed · 52 mm. from the tip of the bursa. 
The tips of the spicules are sharp and bent ventrally. 

The female tail ends in a fine point. The anal opening is marke(l 
off from the surface by a round depression. 

(For measurements see Table 2.) 

Habitat: Intestine. 

Host: African elephant. 

Quilonia brmiicaucla Khalil, 192.2. 
(Figs. 124-127.) 

Descript·ion: Is based on two specimens. 'l'he female is much 
stouter and longer than the male, with a short tail ending bluntly. 
The male bursa is much smaller than in the other species. 'l'he 
external leafcrown consists of ten very slender leaflets bent near 
their termination. They do not project freely above the head. 'l'he 

80 



O. P. VAN DER WESTHUYSEN. 

internal leafcl'Own consists of blunt and slightly projecting processes. 
The mouth capsule is very short an<l lies doser to the oral cavity 
than in the other species. The oral cavity is funnel-shaped, narrow­
ing towards the mouth opening. Into the lrnccal capsule project 
three long formidable teeth, each is placed on the top of one of the 
three oesophageal columns. (Figs. 125.) A small oesophageal funnel 
is present. 'l'he male bursa is shOTt and broad. It is · (i3 111111. in 
length and · 52 mm. in breadth. The dorsal ray is short and broad, 
being 0·5 nun. in length. It divides in its lo,rnr third into two 
branches. Each in turn trifurcates giving three small sub-branches. 
'l'he lateral sub-branch definitely comes off first. The median sub­
branch is markedly short, being appl'Oxirnately half the length of 
the internal. The spicules are equal and similar having fine termina­
tions ending ventrally. 

(For measurements see Table 2.) 
Habitat: Intestine. 
!lost: African elephant. 

C),uilonia ethiopica Khalil, 1922. 
(Figs. 128-132.) 

The clesc1·iption is based on eight specimens examined by Khalil, 
] 922. 'l'he body is straight, tapering towards either end. 'l'he 
external leafcrown consists of 12 leaflets (Fig. 130). They are broad, 
leaflike and slightly bent at the tip, and do not protrude above the 
head. The structure of the leaflets is the main characteristic of this 
species. The internal leafcrown is also composed of 12 leaflets, each 
of which is broad at its base and tapers to a point. It has a distinct 
cleft in the middle, and thus each is really two leaflets side by side 
(Fig. 130). There is a shallow oesophageal funnel surrounded by a 
chitinous rim lying on the three oesophageal columns (Fig. 130). 

1'he mouth capsule is extremely shallow. The oral cavity is 
pradically cylindrical and contracted in the miclclle. Buccal teeth 
are absent. 

M.ale: 'l'he dorsal lobe of the caudal bursa is longer than the 
lateral lobes. The bursa is 0 · 8 mm. long and 0 · G mm. broad. The 
<lorsal ray is · G7 mm. long . It bifurcates in its lower third. The 
terminal sub-branches are long and slender . The lateral sub-branch 
sepa rates first. The median and lateral sub-branches appear to run 
more or less parallel. The pre-bursal papillae lie on the lateral lines 
0 · 75 n11n. from the encl of the bursa. 1'he spicules are equal and 
Riruilar and each has a fine termination, bent forwards (Fig. 132). 
The accessory piece has a bulbous cephalic extremity. 

Female: The tail taperR gradually. It has a ronnded tip. 
(For measurements see Table 2.) 
Habitat: Intestine. 
Host: African elephant. 

(,!io:lonia khaWi, N even-Lemaire, 1928. 
(Figs. 133-135.) 

Only the ft>male is known. The body is cylindrical and ha~ a 
whitish colour. 'rhe corona is feebly marke<l, composed of only a flrn· 
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l lET.:11 1.\'TH l ' .IH .\o;JTl·:S OF THE U .Fl'l-J.1.\'T . 

le:d{d,; . Th e cliarnrt0r of thr coro11:1 j,; ·0-~> m111. T h t> rno11tli e·oniai11 s 
;1 1:11'µ·< ' Yo l tu11inolls pro lllill<'Jl t toot It ( J.'ig. l:J.)) . ' l'hl' ot>:<opli:1g11..; 
. .;Jio11·s ;1 slight constridio 11 8t tl 1c lll'l'Y<' ri11g. T h r Y:il.n's ni th<' e11< l 
of t he o e~o p[wµ·us :ne Jwnlly Yi,;ilJl('. '!'he po . .;jp J jlll' E'Xfr<•J11it .1· or t hP 
fenw lt· Ll jWl S to ;1 Dil l' p oi nt. Tl1e eo111·o ill tious ot l lie 1)1·;1r1· n•uch 
to t h e :111te l'i01· ([ll:ntel' of tlw hod_1-. (1''o r 111easnreme111s ,;pp ' l': 1hl r 2.) 

l fol1itnl: ] 11testim'. 

/lost : Aftir-:rn drph811t . 

(211i/011ia lo.rodo11lo<' ::'\p1·e u-L t> 111 <1 ire, J 02r\. 

(Fi g . J:Jfi-l:~S . ) 

/) es1·r i;Jf'i o11: f s h:1 ,;p (] OJI h1·0 fern:i Jp sp eci 11lell:i n11Jy. 'J' he Jiod.1· 
1,.; cvli 11cl r ic:1l ;rn d lw s a 11-hi(i ,;h co lom·. T hr 11<1i 1ue of the :rn(<'riol' 
(•:-;h:Plllit>- d iffe' n ' 1iti:1tvs i h i,.; ,;p<'r·ies f ni111 :ill otl wl' .s . 'J'he <'Xil' l'J1 <1l 
C'<JJ'O ll<l is \\'(.) ll deYPlo ped and pos,;esses ;1 J'(' [;d i 1·eh la l' g'<-' Jl \I llthPI' tl r 
l ;-• ;1tle-:ts- :il 1o nt. 21i . 't'hc•sp l1 ·:1H1·Li ;11T fi n <· ;11 1cl del ie·;d.<·. ;1 11 (1 P:H·l1 
has ;1 s 11 1;1 ]I ii npi l l:1 at ih ext l'e 11 1it)· (Fiµ . J:JS). The din111 ein ol iht· 
1·oro 11 a 111 e :1 s nl'es () ·] ,-> 11rn1. ' l'l1l' lnu· c:1I r-:1p .sulc0 is Y('I'.\" s bol't. ' l1 hf' 
11. Pl' H' ri 11. g is pl:i<·ed U<l lll lll. fro111 i hc ;1 1dt·rio l' es(re111.it.1· or t he• 
opso ph:1gus . ' l' hp po ,;ter ior extr<'rnit .1- ta p er s to a fi11e poi11t. 'l' li <-' 
r:o11Yohitio 11 s ol: the oY:nie ;; real·h to ih<' ~rnteri01· qn:1r1 e r nf t h<' 
liody . ( For ot hPr 111 e;1:i Lt1 '<• 111 e n b ,;pp T n hl e '.! . ) 

ll11!11l11/: ·111 test i1H'. 

!!u s /: 1\ fric:1 11 Plf'pha11t. 

(J11/ln11i11 111119 1111 _\ f' n'u- i ,<'lll:1i1·f'. l~J 2S . 

(Fiµ s . I :YJ-1.-t:J. ) 

/J ('scJ· 1;1lio11: HebtiYl'l>· Lnµ e n ·]i11(lril·a l \Yorni,; of a 1Yhiti,;h 
u1lo 11 r. 'J' he :1111.Priol' e11c1 Jw;; pnm1i1 1e 11 i. late1·:1l papill:H' . Till' 
PxtP rna l co nrn:1 j,; 11·ell <le1·eloped, t he ]p ;1 fiPb of \d1id1 prnjPe·t ;il >OYP 
ihe IH'nd. Aho 11 t l fi IPatlPb are pH'.Sl'Jif . P:wb h: is ;1 s11rnll p:1pill:1 :ii 
ib ('Xtn'111it.1· ;i,; i 11 Q. lo.l'fldo11/111'. 'l'IH· IH11·e·al cap.;;u lP i .s 1·e 1·.1· ,.; hm·i. 
(S p1·t·n- Le 111:1in' fiµun's 111·0 t c'P thlik <> ,;in1dur<':i :it ih e h:1.:iP of t h<• 
r·:1psu le, hut 111:1k<':i 110 Jlll' 11ti o11 rd· it .i11 hi ;; llt '.:ie·r iptio 11. ) 'l' h<~ Jll)J'Y(' 
ri 11g· i,; frn111 (1· '2 lo 11· '2 .-, ;11111. 1'10111 i ii :· ;11 dl'l'iol' t' -'d1p111ii1· of t h e• 
u< ':i ;, p lw gu;;. . 

.11111 1' : 1.:i .-diµhtl .1· poi1if <· cl :11d<·1·io l'l.1. T he· dm·,s:1l lohe • of i h <' 
l':1u.d :il h 111 ·s;1 i.' ,; lilld :rnd rn1111d <·d. Tlw Ll<iJ' .;; iJ 1'<11 i;; (l<j .-, 1111 11. lo11 g·. 
11.:i li; 1s<• is t hil'k :1 1111 i t h i f11 n·:dt• s ;i( :111 ol d 11s<· a;1g·le in its posif' l' i~>1· 
q1L<1 1' ter. };;1(· h hr: 11 wl1 l1:<s ;1 li rn:1d l'!J111n1011 ,; t<'111 11·liic-11 frif111T:ile,; inio 
t hr f' r• equ:ll s uh-ln-.111 ch es. 'l' he ,; p icul<' :i nn' eq ual , r·111 ·1·e cl :1 11cl fi 11 el.1· 
:i1 1'i :iled t l' :1 11,;Y('l':iPl .1 · ; till'_\. :n1 • foll-ilol'111 ;,1th(• <'Jlll. 

F emrtll' : l ,; hl'µ·e r t h :111 I he 111:11<' :i11e1 poi11te<1 :1 11i p1·iody :111d ib 
Jl<hit•J'ior l'X i1 P111ih 11:1 ,; :1 long b1 pe1 i11µ point. The 01·;1 r ip,; an· 
cu11Yuhil f'd l'Xt1-»1dillg into tlll· n11t erior t h i rd of tlw l iody. 

( Fol' Jlll'<blll'e11 1pn l,; .'<'P T :1h lc' :2 
lf11/1 itul : l 11te ;;ti11e . 

I / us !: 1\fril·:1 n d eplrn11L 
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HELMINTH PARASITES OF THE ELEPHANT. 

Q. renniei. 
HosT. 

I ndian Elephant. 

cS <jl 

Total length .......... . .. . . . ....... 15 20 

Maximum diameter ..... . ....... .. . ·6 ·85 

Diameter of head . . .. . .. .. .... .. . .. ·2 

No. of coronal leaflets .. . . . . .. . .. .. . 18 

Length of buccal capsule .. . . . . . . . ... ·1 

Diameter of buccal capsule . . . . ...... · 16 

Length of oesophagus . . . ... .. . . ... . ·8 

Maximum diameter of oesophagus ... ·25 

Cervical pappillae from ant. end ..... ·85 

Excr. pore from ant. end . . . . . ...... . ·65 

Nerve ring from ant. end .... . ... . . . ·4 

Length of spicules .. .. .... ... ..... .. ·825 

Length of Ace. piece ... . ....... . . .. ·175 

Length of female tail. ... .. . .... . ... 2·0 

Vulva from tail end . . ..... . ....... . 6·0 

Cuticular striations ...... . .... . ..... ·031 

Ova ... . ........... . . . .. . ..... . . .. ·075-· 08x037 

7 

Q. travancra. 

Indian Elephant. 

cS <jl 

18 20 

·65 ·9 

· 26 

lO 

·18 

·17 

· 75 

·2 

1 ·0 

1· 0 

·45 

·9 

·2 

2 ·3 

.5·8 

·037 

07x·045 

'!'ABLE 2. 

Q. apiensis. Q. africana. Q. uganda. 

African Elephant. African E lephant. African Elephant. 

cS <jl cS <jl cS <jl 

16 19-21 15-17 21 11 ·5 16 

62 ·78 

·22 ·27 

·52 ·64 I ·55 · 64 
I 
I ·18 · 19 
I 

12 12 12 

·06 ·08 ·1 ·06 

· 16 

·73 ·8 

·15 

I 
· 15 

· 68 ·79 i ·52 ·62 

·25 · 28 

·98 1· 04 

I 

I 
·2 ·23 ·2 

·92 ·95 · 61 ·78 

·78 ·82 ·6 ·92 ·47 

· 34 ·43 ·52 ·25 

·91 ·9 ·72 

·19 

2· 66 I 
· 16 ·1 

3·6 I 2·43 
I 

6·2 6·85 5·2 

·02 ·025 •02 

·083x·048 ·073x ·03 ·065x ·03 

(All measurements given in millimet res.) 
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., 

Q. brevicauda. Q. ethiopica. Q. khalili. Q. loxodontae. Q. magna. 

African Elephant . African Elephant. African Elephant. African Elephant. African Elephant. 

cS ¥ I cS <jl I <jl <jl cS <jl I 
13 21 
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-



0. P. VAN DER WESTHUYSEN. 

Sun-FAMILY III , A-.KlRINAE Neveu-lern aire, 1924. 

DiagnosLs.-Stro11gyliclae: Yentral rays of male bursa thin and 
unite<l , precede<l by a long an<l slender prebursal papilla . Lateral rays 
almost comp I etely uni tecl forming a compact mass. E:s:terno-dorsal 
and dorsal ray arise from a coi:nmon stem. Each branch of dorsal ray 
tridigitate. Vulva close to anus, vagina long, uteri parallel. 

Present genera : Ami'ra Lane, 1914. 

Khal1:lia N eyeu-Lemaire, 1924. 

Genus A?.URA Lane, 1914. (Amended-Khalil, 1922.) 

Syn. Khalil·ia N even-Lemaire, 1924. 

Generic Diagnosis: Fair ly small worms with a thick cuticle. 
Outicular bosRes inay be found anterior to the male bursa. The mouth 
is terminal and is surrounded by an external and internal leafcrown. 
There are six head-papillae, four sub-median and two sessile laterals, 
none of \vhich are prominent. 'rhe mouth capsule is very short, its 
dorso-ventral and latera l axi are equal. The oesophagus is hourglass 
in shape, the nerve collar surrounding the constriction. There is an 
oesophageal funnel. Th e oesoph ag· us has a cuticular lining. 

Male: The dorsal lobe of the bursa may be enormously elongated. 
1'he pre-bursal papillae are very much elongated. The brn equa l 
spicules are of enormous l ength a])(l very fine. A gubernaL:ulum is 
present. 

Female: The n 1lYa li es dose cephalad to the anus. 'rhe long 
vagina runs ceph alad and divides into two parallel, cephalad running 
uteri proYicled with oye jectors. 'rhe colourless thinshelled ova are 
segmented. 

Tyve-Species: A. pileata (Raill., Henry an<l Bauche, 1914.) 
(In Indian elephant. ) 

Other species from elephants: -

A. sameera Khalil , 1922. (In African elephant.) 

'rhe generic diagnosis of .Lane, 1914, basecl 011 his Amira 0111,1·a 

,1·as slightly amended by Khalil 1922, who added another species­
d. srw ieera- to the genus. 

AmLra pileata lhilliet, Heiny and Bauche, 1914. 

(Figs. 144-149. ) 

Syn. Cy7icostomwn pileatwn Raill., Henry and B au che, 
March, 1914. 

Amira omm Lane, 1914. 

FiYe males arnl six females "·ere found. FiYe of the females 
contained mature ova. The bursae of all the males were more or less 
i.n a state of disintegration, so that no original L:amera -lucida draw­
ings of the male extremities could be produced . 
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The mouth collar is separated from the rest of the cephalic end 
by a groove. The mouth capsule is circular, its dors·o-ventral axis 
equal to its lateral axi s . The capsule has rnughly the shape of a 
flattened barrel so that its anterior and posterior diameter is less than 
its median diameter. 'rite capsule i s shallow and at its base there is a 
row of tubercles similar in structure to those observed in 111 . rniirshida 
and ill. fal ci f era. Cephalic glands are fairly well developed 
(Fig . 145). 

'l'he leaflets of the external leafcrmYn-32 in number-extend 
slightly beyond the anterior rim of the mouth collar (Fig. 144). The 
internal leafcrown is also composed of 32 short leaflets forming the 
anterim margin of the mouth capsule. The specimens also possess 
cuticular elongate flattened projections at the base of the capsule 
(Fig. 145). The oesophagus is short aud broad and its posterior 
extremity proj ects into the beginning of the chile-intestine forming 
three small lobes. An oesophageal funnel is present extending from 
the mouth capsule to the level of the nerve ring. 

'fhe male bursa is greatly elongated, mainly due to the length 
of the dorsal lobe. According to Khalil, 1922, the bursa is 1·9 mm. 
in length and 0 · 55 mm. in breadth. The cuticle in front of the 
bursa on the ventral surface is much thickened. The free edges of 
the lateral lobes of the bursa are folded inwards, obscuring the exact 
mode of ending of the lateral rays (Fig. 147). The pre-bursal papilla 
is very long, thin and wavy and measures 0 · 25 mm. in length. The 
ventral ray is bifurcated in its terminal half and the two branches 
lie close together. The a nterior branch is thinner than the posterior 
(Fig . 148). The three lateral rays have a common origin. 'fhe 
postero-lateral ray branches before the other hYo rays. All three 
rays lie close to each other throughout their entire course. 

The externo-dorsal ray is slender anrl pursues a curved course. 
It does not reach the edge of the bursa. The dor&al ray is enormously 
long. It measures l · G7 mm. arnl divides high up within 0·15 mm. 
of its origin. After a short course each i)l'imary division gives off 
a long and a short branch lying close to each other. 'fhe longer 
branch is 0 ·12 mm. and the shorter 0 · 05 mm . in length. These 
branches appear as offshoois from the main stem "·hich continues a 
straight course parallel and close to the corresponding ray of the 
other branch. (All hursal measurements recorcle<l here are those 
giYen by Khalil, 1922- for o'Yn measurements see Table 3). 

The caudal end of the female tapers suddenly to a point. 

Hab'itat: Large intestine ancl caecum. 

ll ost: Indian elephant. 

Amira sameera Khalil, 1922. 

(Figs. 150-153.) 

:iyn. I01alilia sameera, K eveu-Lernaire, 1924. 

Khalil, 1922, described this species on a single male specime1i. 
In 19:]2 ~i:innig described the female- his measurements are 
n~corcl ed (see Table 3). The two sets of measurements do not quite 

86 



0. P. VAN DER \VE STHUYSEK . 

coincide, nevertheless then' seems to be a close r efw111blnnce het\\·een 
the worms described by Khalil , 1822, .ancl those described by :Jfonnig 
in 1932. 

Khalil ' s description is as follo"·s : mouth collar i s distinctly 
separatecl from the rest of t h e bo<1 y by a shallow grnove. It is 
r egularly rounded in outline and m easures 0 · 048 mrn. in l ength , 
and 0 · 25 mm. in hreac1th. Th e external l eafcrom1 consists of 36 
slender l eaflets, O·OG'"J mm. in length and tapering at tht>ir fr t>e end s . 
The internal leafcrnwn coYen; the to1i of th e chiti11ous ring- of the 
mouth capsule. It f"On sists of 36 ve1·y short leaflet s. 11h e oesophagus 
is short and thick- bulbous at either ernl an<l conslrictecl wh ere th e 
nen e collar is ]Jla ce <l. Com v<1red \Yi th A . pileata th e oesophagus of 
A. smn ee ra is long·er and t hinner. A large oeso11liagt>al funn el is 
present. lt end s nt the level of t h e nene riug \1·b ern th e oewplrngus 
i ::; ron stricLed. Th ere are illl'ee chitinous plat es lining the funn el as 
well as th e r es t of the oesophagus. The cavity of the funnel i s 
0 · 21 mm. in length an<l 0 ·175 mm. in maximum diameter. 

Jf ale : The bursa has a wrinkled appearance . Its edges ar e 
curved irnrnnl s . rl'he dorsal is distinctly separatecl from the lateral 
lobes, anc1 is not as elonga tell as in A. pileata. The bursa is G · 7 i1mi. 
long and 0 · 54 mm. broa<l. The pre-bursal papilla is thin .and \VaYy 
and is 0 · 3 mm. ill length . 'l'he ventral ray is bifitl in its t erminal 
h alf. The two hr ancb e:; lie close togP tl1er . The lateral rays lie d ose 
together and their terminations are beHt inward s similar to A. pi:leata. 
The e:s:terno-dorsal ray is long and ends Yery near the edge of the 
bursa. The dorsal ray mea::;ures 0 .25 111111. It is massive and diYidecl 
.at the leYe 1 of the origin of the e:s:terno-dorsal ray . E ach of 1. bese 
primary <1ivisions giYe::; a thick short lateral branch, which almost 
immediately divid es into tll"o (Fig . J5J) . They are very :s l1ort and 
do not i·enc·h the eclge of 1.he bursa. The main slem is lon ger and 
ends near t he corT t>1> poncling ray of the other side . The genital cone 
is sharply pointed and more mass iYe tba11 that of A. z1il eata . It is 
not rnarke<l with any cutirular tl1ickenings. The do::ic-:11 opening· is 
placed practically at th e apex of the genital cone. 'l' he elongat ed 
s picules pursue ::i wavy course. Their 1.ips are thickeJJ e<1. An 
ac;ce::;,;ory piece is present \Yhich m easures 0·1 2 m111. in l ength. It 
is strongly curvecl from si.tle to s id e a1Hl less so iu longituc1inal 
direc tion. The concaYi!y of the latter cm-Yature is directed caudally 
u nd dorsally . (For other m easureme.n ts see 'l'able :1. ) 

)fonnig, 1932, tlesnibecl the fem ale as follO\Y tl : -
F::iirly stout worms tapering only sli ghtly antc>riol'ly, ::incl rnore 

posteriorly. Th e m outh collar i. s <1istinctl)' separated from (h e r est 
of the bocl y by a gl'Oove , an<l is .a good deal naJTO\Yer an teriorly thm1 
posteriorl~r . It is 0·31 rnm. hroacl anc1 0·07 mm. hi.g·h. The t>longate 
external leafcrown arises from the cuticulm· li11i11g of the buccal 
cavity and consist t> of 4:2 leaflet::;, 0 · 08 mm. long. (This number is 
bi gger tha1J tha t recordell by Khalil fo r the male-see Table 3.) An 
internal leafcro\Hl consistiug of short blunt l eaflets is nlso figured 
(Fig. 150). The •Oewphageal funn el is t)·pical, 0 · 2-J. rn 111. <lP t> p and 
0 · lG mm. \l·ide. The tail is long , a c; nte :tll(l bent tlorsad. 

llabitat: Stomach. 
!lost: African eleplwnt . 
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TAnLE 3. 

A. pileata. 
HOST. 

Indian E lephant. 

3 'i' 
Total length ....... . .... . .. . . . . ... ... . .. . 12·5 13·9-19 ·9 
i\laximum diameter .. . .... . ... . .. . .... . . . ·59 
Dia meter of capsule ...... . . .. .. ... . . .. . . . · 13 
Length of capsule . . ... . .. . . .. .. ... . . ·036 
Diameter of head ............... . . ..... . . ·19 
No. of leaflets (Ext.) .. .. . . . .. .. .. ..... .. . 32· 
No. of leaflets (Int .) .... . .... .. . . . . . . . . . . . 32· 
Length of oesophag us . ............. . ... . . ·52 ·58 
~laximum dia meter of oesophagus ....... . . . ·31 ·34 
Nerve ring from ant. end . . ....... . . . . . . .. . ·27 ·29 
Excretory pore from ant. end . . . . . . . . . . ... . ·72 
Lateral pappillae from ant. end . . . . . . ..... . ·72 ·86 
Length of spicules ........ . . . ... . . .. . . . . . . 3 ·7 
Length of dorsal ray ................. . .. . 1·34 
Length of vag ina ... . ..... . . . .... . ...... . 2·2 
Vulva from anus ........ . . . ...... . ... . . . . ·22 
Anus from tail end ............... . ... . .. . ·43-·52 
Ova . . .................. . .. .. . . .. . . .. . . . ·036x·072 
Cuticular striations .. . ... . . ... . . . . ... . ... . 

(Measurements given in millimetres.) 

A. sameera. 

African E lephant. 

(Khalil.) (Monnig.) 

3 
10·5 

·45 
· 165 
·05 

36 · 
36· 

·6 
·25 
·33 
·7 

2·9 

'i' 
11·5- 12 

·65 
·22 

42· 

·75 
·33 
·29 
· 4fi 

·23 
·62 

·035x·039 
·006-·008 

SunFAM:ILY IV, STRONGYLTNAE Railliet, 1893. 

Subfmnily Diagnosis : Strongylidae, " ·ithout a transverse ventral 
cervical groove; buccal capsule large and globular, subglobular, or 
infundibular. Duct of the dorsa l oesophageal gland .almost ah·ays 
prolonged as a ridge on the dorsa l 'rnll of the bucc.al capsule to open 
near its oral margin. Bursa copulahix well developed and terminal. 
Parasites of the alimentary canal of Vertebrates. 

Genus EQUIKUnRIA Lane, 1914. 

Genwric Dia.11wsis: Fairly largr:: and stout bursate nematodes. 
External leafcrown composed of numerou s elements of two lengths. 
The internal leafcrown is compo~ecl of numerous small , short ancl 
stout elements. Mouth opening is roughly circular an<l the mouth 
capsule is more or l ess g lobular ,,·ith a dorsal oesophageal gland 
discharging through a dorsal gutter. The bucc.al capsule bears 
denticles at its base. 

Male: Bursa- ventral ray cleft, and lateral rays arise from a 
common trunk; externo-dorsal arises separately from the dorsal and 
almost immerliately breaks up into three branche;; of " ·hich the first 
is the longest. The dorsal ray is split for almost half its length with 
fo·o lateral branches arising from the common trunk immediately 
before it bifurcates. The spicules are equal an d similar. There is 
no accessory piece. 
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F emale: The vulva opens on a prominence close to the anus. 
The two uteri ar e convergent , running parallel and cephalad, and are 
furnished with weak ovejectors. Parasites of elephants. 

Type-species: E. sipimcitliform·is (in Indian elephant) . 

Other species from elephants: -None. 

Equinubria sipimculiformis (Baird, 1859) , Lane1 1914. 

(Figs. 154-161. ) 

Syn. Sclerostoma sipim culi forme B aird, 1859 . 

Cylicostomum · s·ip1-mcitlifo1'1ne (Baird, 1859\ , Railliet, Henry 
and Bauche, 1914. 

Desc1·1'ption: Stout worms, the head separated from the body by 
a distinct " neck ". The oral aperture is circ11lar and surrounded 
by an external leafcrmYn consisting of 168 rays c,f which 56 are long, 
while between each pair of these lie two shorter rays (Fig. 156). 
Internal to the bases of these is a row of bodies, oval when seen from 
the side a nd wedge-shaped when the head is cut off and viewed end­
on. rrhis is taken to represent an internal l eafcrown. 'l'be oral 
aperture points slightly dorsacl, and i s su rrounded by two lateral and 
four sub-median papillae, none of which are very prominent. The 
oral cavity and oral capsule are practically iilentical , they are cup­
shaped, the dorsal wall being slightly shorter than the ventral 
(Fig. 154) . Along the mid-dorsal line runs the fine duct of the dorsal 
oesophageal gland (Fig. 155). At the base of the buccal capsule up 
to ten teethlike structures ( denticles) have been noticed. The anterior 
end of the oesophagus is enlarged and its posterior bulb ends in the 
chy le-intestine by the usu al three valves. 

Male: I s straight for the greater part of its length but turns 
abrupt ly dorsal just cephalad of the bursa . The dorsal lobe of the 
bursa is longer than the laterals . The bursa is supported by a l arge 
number of rays. The ventral rays are apposed, th e lateral rays h ave 
markedly diverging points. The postero-lateral ray h as a dorsal 
boss (Fig. 158) . The externo-dorsal trifurcates, the ventral branch 
is the longest, the other two branches are considerably shorter and 
are irregular in outline. The dorsal ray shows three sub-divisions on 
each side margecl by ir regular prominences. A pair of small pre­
bursal papillae is present . The spicules are strong, eq ual and similar 
(Fig. 160) . 

F emale: I s straight except for a slight dorsad deviation of the 
tail. The anus lies at the bottom of a depression between the tail 
and a marked caudal-projecting coni cal prominence on which the 
vulva opens (Fig. 157). 

(For measurements see Table 4.) 

Habitat: Caecum. 

Host: Indian elephant. 
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Disc,ussion. 

The material examined consisted of a large number of males and 
females. The specimens studied agreed in all characters with Lane's 
description, except in the length of the male. According to Lane the 
males average 15 mm., and the shortest male in my collection 
measured 23 · 7 mm.; the, majority of males were about 27 mm. in 
length. The males examined by Lane were probably immature 
forms. The other measurements of this species, although all slightly 
bigger than Lane's, compare fairly well with his table of measure­
ments (see 'l'a ble 4). 

Furthermore in all specimens examined I noticed denticles at the 
base of the buccal capsule, these structures are neither mentioned 
nor figured by Lane. Comparing Lane's figure of the dorsal ray 
of the bursa with the dorsal rays of males in my collection, I found 
the stern of the three divisions of the dorsal ray to be considerably 
longer than that given in Lane's drawing. In all the specimens 
examined the dorsal ray was much more elongated than that figured 
by Lane. 

(Compare Figs. 159 aud 161.) 

Eq11,im1.bria sipunculifonnis . 

Hos'l'. 

Total length ......... , . , . . . .. . , ....... . . , 
:vI:aximum diameter .. ,.,,.,., .. , . . ...... . 
Diameter of capsule ........ , ...... . ..... . 
Depth of capsule, ..... .. . . . . . . ... , . . .. . . . 
Diameter of head,.,,,,,.,, 
Length of oesoph .... .. .. , . , . , , , , , , . . , ... . 
Maximum diameter of oesophagus ... . . ... . . 
Nerve ring from ant. end . .. .. , .... , . . , ... . 
Excretory pore from ant. end ...... .. ..... . 
Length of spicules ................ .. ..... . 
Cuticular striations .... . ... . , . , . , . ... . . . . . 
Length of vagina ..... . . . .. , .. , . . , . , .. . . . 
Anus from tail end ...... . .. . . , ........ , . . 
Caudal papillae from tail end .. .. . . , . . . . , . 
Ova . .. . . , ...... . . . , ., ......... ,, . ... . 

Author's JYieasure­
ments. 

Indian Elephant. 

0 
23-27 

l ·2 
· 30 
· 20 
·81 

2·7 
l ·6 

'i' 
24-28 

l ·4 
·:>6 
·27 

·81- ·86 

·54 
l ·O 

·004 

3 ·0 

1 ,8 
·82 
·36 

·063x·036 

(MP.11.gurements given in millimetres.) 

Genus STRONGYLUS :Muller, rn:w. 
,Syn. Sclerostoma Rudolphi, 1809. 

Lane's 1914. 

0 
15 

l ·5 

l ·O 

·004 

¥ 
27 · 5 

1·7 
·8 
·35 

·060x·035 

Generic D1:agnos1:s : Elements of the external leafcrown numerous. 
Internal leafcrown usually absent. Bnccal capsule cupshaped, thick­
walled with an external circular ridge immediately behind its anter­
i9~' borrier . 'l"eeth way be present towards the base of the capsule . 
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Dorsal gutter is strongly developed. Bursa of the male is small. 
Spicules not barbed. Uterine branches opposed. Parasites of Equidae 
and elephants. 

Sub-Genus DEClWSIA Lane, 1914. (Amended.) 

Diagnosis: Mouth subterminal facing slightly dorsally. A cup­
shaped buccal capsule with two sub-ventral teeth at its base, is pre­
sent. There is a marked dorsal oesophageal duct running along the 
mid-dorsal line of the buccal capsule. External aml internal leaf­
crowns present, each composed of numerous elements. Dorsal ray is 
undivided except at its extreme tip. Spicules are equal and similar, 
fine pointed, and without an accessory piece. The female tail is blunt, 
the vulva is in the caudal thirrl, the uteri are divergent, the caudad­
running uterus turning immediately cephalad. . Parasites of 
elephants. 

Type-Species: D. addit?:ctia-In Indian elephant. 

Other species from elephants-None. 

Decrusia addihctia Raill., Henry and Bauche, 1914. 

Syn. Strongylus adddictus Railliet, Henry and Bauche, 1914. 

Decrusia decrusi Lane, 1914. 

Decrusia additicia Raill., Henry and Bauche, 1915, and 
Lane, 1915. 

Strongyl1ls addit?:cius Ihle, 1919. 

Fairly stout worms tapering at both ends, and at a first glance 
looks like Strongylus uulgaris. The head is truncated. Dorsal wall 
of the oral cavity is slightly shortm' than Hie Yentral. (Fig. 1G4.) 
'rhe oral aperture is ~mrrounded by an internal corona composed of 
numerous short and blunt leaflets, which are somewhat masked by the 
more pronounced external leafcrown, the leaflets of which latter are 
pointed and longer than those of the internal leafcrown. (Fig. 162.) 
Both leafcrowns arise apparently at the same level. 'rhe dorso­
oesophageal duct is very pronounced and runs along the dorsal wall 
of the mouth cavity as a canal bordered by scalloped marking. In 
the basal region of the capsule are two triangular prominences (teeth) 
with similar scalloped markings. 'rhere are six oesophago-intestinal 
valves. Cervical papillae are absent . 

. Male. The ventral rays of the bursa are long and stout. The 
externo-lateral ray is short. The externo-dorsal is also short, The 
dorsal ray is undivided except at its extreme tip-but this tip is 
subje_ct to marked variations. (See figs. 167, a, b, and c.) In all 
variations the edge of the bursa between the two final branches is 
prolonged into a prominent point. The spicules have marked cross­
~triations at the .base. T'hey taper to extremely fine points. There 
lS no accessory piece. 
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Female. The tail is very blunt but often has a short projecting 
spme. (Fig. Hi3 .) The caudal papillae lie facing caudad 0·_05 mm. 
from the tip. 'l'he vulva is situated in the posterior third of the 
body. 

(For other measurements see Table 5.) 

Habitat: Caecum an<l large intestine. 

Host: Indian elephant. 

Discussion : 'l'he material examined consists of 12 females which 
were in a very damaged state, due to the £act that they had been kept 
too long in the preserving medium (lado-phenol). Males \rnre absent . 
The females examined are definitely D. add·itictia and the measure­
ments taken agree very favourab ly with those recorded by Lane, 1914, 
ext;ept for the total lengths (see comparative Table 5). Furthermore, 
the specimens very definitely show a double leafcrown, a featurn 
which does not seen1 to have been observed either by Lane or by 
the other workers. The establishment of the presence of the internal 
leafcrown hence necessitates a slight amendment of the generic 
diagnosis to include two leafcrowns. 

TABLE 5. 

Dec1'usia additfrtia. 

Author's 
Hos·1· . Measurements. Lane, 1914. 

Indian Elephant. 

'? CJ '? 
Total length . . .. . ............... ... ..... . 17, 20-21 14 15 
Diameter of capsule . . ...... . ............ . ·5 
Length of capsule .................. . .... . ·4 
Cuticular striations .... ..... . . ..... . ..... . ·013 ·01 
Length of oesophagus .... . ........... . .. . l ·8 l ·9 
Maximum diameter of oesophagus .... . .... . ·41 ·37 
Nerve ring from ant. end ........... . ..... . 1·07 l·l 
Excretory pore from ant. end ............ . . l ·O 
Length of spicules ..... .. ......... . . . .... . 2 ·4 
Vulva from anus ............ . ........... . 7·5 7·3 
Anus from tail end .......... . .. . . . ...... . ·29 ·3 
Ova ..................... . ......... . .. . . ·08x·036 ·075- ·04 

Genus CHOXJAKGICM Itailliet , .Henry and Bauche, Ull4 (amended). 
Syn. A s·ifia Lane, 1914. 

Generic Diagnosis: Fairly stout, straight 'rnrms. The anterior 
extremity is, or tends to be obliquely truncate, so that the mouth is 
(Erected antero-dorsally, with an external leafcrm,·n arising from the 
rilll of the mouth opening. The external leafcro\\·n is composed of a 
circle of similar leaflets. An internal leafcrown is absent. The mouth 
rnpsule is large and deep and may have teeth in its depth. Cuticular 
prominences may project into the cavity of the buccal capsule about 
the middle of its !length. The bursa has an accessory ray projecting 
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from the dorsal aspect of the ,na in stem of the lateral ray. 'l'he two 
~picule s are equal and similar. The vulva lies clos,e to the anus where 
the worm suddenly narrows. The vagina divides into two uteri run­
ning parallel towards the cephalic end. The tail is bluntly conical. 

Parasites of elephants. 

Type-species: C.epistomum-In Indian elephant. 

Other species from elephants : -

C. magnostomum, n.sp.-In Indian eleph~mt. 

Chonianginm epistomum (Piana and Stazzi, 1900) Raill., Henry and 
Bauche, 1914. 

Syn. Sclerostommn epistomum Piana and Stazzi, 1900. 
Asifia uasifa1 Lane, 1914. 

Descripti:on: Males are shorter than the females. 'l'he oral 
aperture is surrounded by a corona of about 50 converging leaflets 
(Fig. 169). 'l'he leaflets extend very slightly above the head. Each 
leaflet is supported by an external cuticular flap. Lane, 1914, does 
not mention this. A large funnel-shaped buccal capsule folllows on 
the oral cavity (Fig. 168). There are no teeth at the base of the 
capsule , but four pairs (not 5 pairs as recorded by Lane, 1914) of 
hemispheroidal cuticular prominenceR project into the oral cavity. 
One pair lies just posterior of its equator close to the middorsal duct 
(Fig. 169-1). Slightly more cenhalic of these and on a more ventral 
plan lies a second pair (Fig. 169-2). A third pair lies just cephalad 
of the llast pair and about the same level (Fig. 169-3). A fourth 
smaller pair lies anteriorly and ventrally in the anterior third of the 
buccal capsule (Fig. 169-4). The dorsal gutter shows a thin line 
(Fig. 168). 

The valves of the chyle-intestine are exceptionally large and the 
anterior extremity of the chyle-intestine is wider than the posterior 
extremity of the oesophagus (Fig. 168). 

Male bursa are longer dorsally than ventrally. The ventral rays 
are apposed, the points of the three branches of the lateral ray are 
divergent. An acces,sory lateral ray is present, which has a granular 
appearance (Fig. 172). The externo-dorsal ray is long and somewhat 
sinuous. The dorsal ray divides into three branches, each of which iR 
bifurcate (Fig. 171). 1'he spicules terminate in fine points. The 
accessory piece is wider caudad than cephalad and forms a trough 
containing the spicules . 

(For measurements see Table 6.) 

Habitat: Caecum. 

Host: Indian elephant. 

Choniangium magnostomum, sp. n. (Figs . 173-178). 

Description: The worms belonging to this species are longer than 
those of the typt>-species. The oral aperture is surrounded by a corona 
of about 50 leaflets, which stand up straight and ben<l inwards at 
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thei1· extreme tips, giving the appearance of Remi-hool\S . 'l'he corona 
exte nds well beyond the anterior extremity. Each leaflet is supported 
on its external surface by a cuticular flange (Fig. 17G) \Yhich curves 
round on to the collar and enc1s at the level of the posterior fifth of 
the tooth. 'rhe mouth collar is more pronounced than in C. ep .. sto­
m.wn. The huccal capsule is 1ong and deep, its wa1ls remaining more 
or less equidistant anterior and posterior or in some specimens slightly 
" ·ider posteriorly than anteriorly (Fig. 173). Cuticular prominences 
of the nature found in G' . evisto 1num are absent. Small teethlike 
structures are present at the base of the capsule (Fig'. 175). 'l'he 
dorsal oesophageal gutter is more pronounced than in C. epistomv.m. 

'l'he valves of the chyle-intestine are large and flaplike and the 
anterior extremity of the former is wider than the posterior end of the 
oesophagus (Fig. 175). 

Jlf ale: The male is very similar to that of C. ep1:s tomum . rl'he 
dorsal lobe is fairly long. The three branches of the lateral ray are 
divergent. The externo-latcra l ray is slightly longer anrl sometimes 
thinner than the other two latera l s. An accessory laterail ray is 
present, but is not granular (Fig. 178). The dornal diYicles into three 
branches each of which bifurcates again. The inner bifurcation of the 
lateral branches has a characteristic swelling near its tip (Fig. 177). 
'l.'he spicules encl in fine points and a sa<ld1 eshaped accessory piece is 
present (Fig. 177). 

(For measurments see 'l'able 6.) 

'l' he characteristic form and shape of the external corona and the 
characteristic shape of the buccal cavity, as well as the absence of 
cuticular prominences in the latter, are the distinguishing features of 
this species. 

Habitat: Intestine. 

Ho st : Indian elephant. 

lHsc1tssio11: 'l'he materia l exarninetl consisted of t\YO females of 
C. epistonrnm aud no males, and 12 specimens of C. 111agnost01num, 
induding six males and six females. 

On the constant features shmYn by the 12 specimens, especially in 
regard to coronal form and shape of buccal capsule, I propose to put 
these worms in the new species described above. 

Ware, 1924, described a nematode taken from nodules removed 
fr.om the intestinal "·all of an elephant. He suggested that this 
nematode be admitted as an immature form of a rnem ber of the genus 
Choniang1>u.m, since it agreed very closely with the generic descrip­
tion of Choniangium. 'l'he dorsal ray of this parasite, figured by 
Ware, is typical of Clwniangiwn, ancl the lateral lobe shows the 
fourth accessory ray and the female tail end is also very similar to 
that of C. epistomum . HoweYer, his figure of the capsu:le shows 
hardly all.\' resernblan('e tu that of either of the hrn Clwniangiimi­
species. The measurements also do not agree as will be seen from 
the table, but this may be accounted for by the fact that the parasite 
<lescribed by Ware, was an immature individual. 
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('l'ype-gpecimens baYe been deposited at Onderstepoort Labora­
tories.) 

'l'AlJLE (j. 

Chon·ian.!Jium. 

I 

HOST. I d . El h t . magnostormirn. C. epistomum. I 0 
n mn ep an . 1 d" El h t 

(Lane, 1914). 11 rnn ep an · 

W ARE's nematode. 
Indian Elephant. 

--- ------ --- -.--- - __ I - - -------'---- - - - --

0 ¥ 0 Q 0 'i' 
Total length .............. 14 18·5 19- 21·2 21- 22 ·3 9- !) 

Diameter of capsule ..... . . ·35 ·36 ·31 ·36 ·16 
Length of capsule ......... ·75 ·75 l ·O 
Cuticular striations .. .. .... ·004 ·001 ·018 
Length of oesophagus ..... l ·5 1·55 l ·8 ·75 
Diameter of oesophagus .... <32 ·34 ·4 ·13 
Nerve ring from ant. end .. 1·25 1·30 l ·4 l ·5 . 3f"i 
Excretory pore from ant. 

end ........... .. . .... 2·2 2 ·5 2·6 
Cervical papillae from ant. 

end .................. 2·0 2 3 2·2 ·75 
Length of spicules ......... 2·0 2·3 ·6 
Caudal papillae from tail 

end .................. · 12 ·13 
Vulva from anus ....... . . . ·29 ·31- ·36 ·23 
Anus from tail encl . ... ... . ·45 ·4 ·2 
Length of vagina ......... 1·2 1·2 · 25 
Ova ..................... ·05x·025 ·07.5x ·027 

(:\fo,,,suremonts given in millimetres.) 

B'A:M:ILY II ANCYLOSTO:M:lDAE (Looss, 1905) LANE, 1917. 

Sui1-FAMILY NECATORIN AE, Lane, 1917. 

Sub-Family J)iaynosis: AncylostomidC1Je: mouth directed ante1·0-
clorsally; with a sub-glob11lar hnccal capsule, the oral margrn of 
which is provided ventrally with semi-lunar plates. 

Genus B1; NOSTO:MUM Railliet., 1902. 

Syn . Monodontus Molin, 18Gl, in part. 

Bi1storrwm Lane, 1917. 

Generic Diagnosis: Capsuled bursate nematodes having the 
mouth guarded by ventral semilunes. The mouth cavity contains 
a dorsal tooth, being the freely projecting duct of the dorsal 
oesophageal gland. 'l'here is a pair of sub-ventral lancets at its base. 

The dorsal ancl externo-dorsal ravs are asnnmetrical. The dorsal 
ray bifurcates to a varying degree, "each br~nch being bidigitate or 
tridigitate. Spicules are equal. A gnbernaculum absent. 

The vulva in the female is situated in front of the middle of 
rhe body. Parasites of herbivores. 
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Type-Species: B: tri.r;onocephalilm, Rudolphi, 1808.-In sheep 
and cattle. 

Other species from elephants: -
B. foliatum Cobbold, 1882.-In Indian elephant. 
B. brevispiculum Monnig, 1932.-In African 

elephant. 
B. hamatum Monnig, 1932.-In African elephant. 

Bunostomum foliatum (Cobbold, 1882.) Rail., Henry and Bauche, 
1914. 

(Figs. 179-183.) 

Syn. Strongylus foliatus Cobbold, 1882. 

Uncinaria sangeri Alessandrini, 1905 (not Railliet, 1896). 

Cob bold, 1882, describes thi;; nematode as follows: Body smooth, 
of nearly uniform thickness, finely striated transversely. Head 
indistinct, truncated in front, with five small auriculate folds. 
Mouth slightly oblique, leading to a deep buccal capsule, armed with 
a few coarse teeth, succeeded by a long' muscular oesophagus. N eek 
marked by two short conical papillae at the upper part, one on either 
side, and by two larger and longer tapering papillae placed lower 
down. (The latter are probably the cervical papi llae.) 

The bursa is bilobed, foliate. Rays few in number, and widely 
separated. Spicules long, flattened, and twisted at the base, tapering 
and finely pointed below at the apex. They measure l ·46 mm. 
'l'he tail of the female is well marked, long and conical, with a 
wavy contour, directed backwards, and rapidly narrowing to form 
a subulate point. Anus in front, and immediately above the base 
of the tail. Length of the male is 13 mm. and of the female 15 · 2 mm. 

Habitat: Stomach. (Tumours.) 
Host: Indian elephant. 

lJunostomum brevispiculwn Miinnig, 1932. 

(Figs. 184-187.) 
The description is based on a single male specimen. The anterior 

end is flexed dorsad, and the mouth opening is situated on the dorsal 
Ride. Six papillae, four sub-median and two lateral, surround the 
mouth. The buccal cavity is lined with highly refractive chitin, 
varying in thickness in different places and thus forming a sinuous 
line in optical section. The buccal capsule is longer ventrally than 
dorsally. At the base of the capsule there is a moderately large dorsal 
tooth, 0 · 043 mm. long with a bifid tip, and Lwo l:llightly smaller 
sub-ventral teeth. The oesophagus is provided with a small funnel 
lined with chitin; the whole oesophagus is club shaped. The 
excretory pore opens slightly behind the level of the nerve ring. There 
are a pair of fairly thick blunt cervical papillae placed at a short 
distance behind the level of the excretory pore. 

The bursa is well developed and the dorsal lobe is asymmetrical. 
The ventral rays have a common stem which is longer than the two 
branches; the latter lie close together and do not reach the edge 
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of the bursa. The lateral rays originate from a thick stem ·which 
divides about half--n·ay dm,·n the length of the lateral lobe. The 
externo-lateral ray diverges -n·idely in a Yentral direction from the 
other two; the mecl io- and po8tero-laterals are directecl sorn e\vhat 
dorsad, run close togeth er, and reach the margin of the bursa. The 
right externo-dorsal ra y comes off ve1·y high from the dorsa l stern, 
it is thin and nrns a sinuous co urse into the right la teral lobe. 
The left externo-dorsal ray is giH'll off just anteriorly t-0 the bifurca­
tion of the dorsal ray and passes into the left lateral lobe. The two 
branclies of the dorsal ray haYe tricligitate tips V>·hich differ in the 
two rays. The specimen sb<nrncl one spicule which is nlate and twisted 
irregularly. 

(For other measurement::; see Table 7.) 

H abit,at: ? . 

Ho st: African elephant. 

Bunostomuni hamahw1 Jiiinnig, 1932 . 

(Figs. 188, 189. ) 

The des(Tiption is also based on a single male specimen. It is 
smaller than ll. bre?Jispicitlwn . Its mouth ca psule is similar to that 
of B. brevispiculwn, with a slightly longer dornal tooth (0·055 mm.). 
'fhe cervical papillae are placed on a leYel behrnen the nerYe rillg 
ancl excretory pore . 

The male b1in;a h as the same appeara11<.:e a::; iu JJ. brerispir·ulwn, 
but differs from it in the case of the Yenfral rays, whose common ::;tern 
is shorter tha n th e t\YO branches. 'l'h.ere nre two equa l alate spieules , 
\Yit h their cl i stal ends sharply bent dorsa l 1rnrds and the extreme ti ]J::> 

curved ha ck in the form of small hook ti . 

(For other measurements see Ta hle 7.) 

Habitat: ?. 

Ho st: Ahicall elephant. 

TAULE 7. 

B1uwsto lll1l in. 

B. foliatum. B. brevispiculum. 

Total length ....... . 
~1aximum diameter .. . 
Cuticular striations ..... . 
Vent. length of capsule ... . 
Dorso-ventral diameter of 

capsu le . ........ . ... . 
Length of oesop hagus . 
Nerve ring from ant. end. 
Excretor.v pore from ant. 

end .... . .. . ......... . 
Length of spicules ........ . 

6 'i! 
·13 15·2 

1·46 

97 

6 
12·1 
0·073 
0 ·003 
0· 157 

0· 118 
l ·02 
0·52 

0·224 

B. hamaturn. 

6 
8·7 
0·086 
0·003 
0·161 

0·1 18 
l ·08 
0·50 

0·55 
0·67 



HEJ,MINTH PARASITES OF THE ELEl'HANT. 

Genus BATHMOSTO::-WM Raill. and Henry, 1909 (Amended). 

Generic D·iagnosis: Anterior extremity lieut dorsally. Buccal 
capsule infunclibular ·with two semilunar ventral cutting plates at 
its oral margin. The internal surface of the capsule is raised into a 
series of shelflike ridges. A dorsal gutter is present . Teeth in the 
depth of the buccal capsule are absent. 

Male bursa: Dorsal rays are- separate for nearly their whole 
exteni, the externo-dorsal rays spri11ging from the individual dorsal 
rays . The lateral rays have a ventral direction. Spicules are stout 
and equal. A gubernaculum present. 

The vulva is a little in front of the middle of the body. 

Parasites of elephant::;. 

Type-species: B. ;;angeri-Iu Indian elephant. 

Batlt1nostomum sange1·i (Cobbold, 1882), Raill. and Henry , 1909. 

(Figs. 1-90-198.J 

Syn. Dochrnius srmperi Cohbolrl, 1879. 

Uncinaria sangeri (Cobbolcl, 1879), Railliet, 1897. 

Unc1:narir.t os-pa~n:Zlatii1n Piana and 8tazzi, 1900. 

Description: Fairly small "·orms "·ith a characteristic dorsally 
bent anterior extremity . The semilnnes are large and massiYe. 
Lane, 1921 states th at the buccal cavity is "·ider than long; but i11 
all specimens measured the buccal capsule "·ns never wider than long, 
the width of the capsule "·as either equal or slightly shorter than itR 
length. This measurement probably depends on tbe state of preserva­
tion of the spe-cimens. The semilunes are not "·ell pronounce<l. The 
shape of the buccal cavity is more or less sub-globular, its internal 
surface is raised mainly ventrally and laterally upwardly tilted shelf­
like ridges. The ridges appear to be complete, and not intenupted 
as stated by Lane, encircling the caYity of the capsule. Thesr 
r idges appear to be folds in the cnticular lining of the bucca l capsule. 
'l'he buccal capsule bears no teeth, but each riclge is pleated once 011 

either side of the me<lian Yentral line , giYing in lateral vie"· the 
appearance of double supporting teeth , and in dorsal Yie"· of three 
pairs of sub-ventral teeth, as \YaS wrongly interpreted by Lane. 
The oesophageal gutter opens into the buccal cavity as a conical 
projection, and it is not associated "·ith a dorsal tooth, as was statell 
by Lane. Tlrn oesophagus is long and simple with a slight posterior 
swelling. Three intestino-oesophogeal vahes are present 

1llale: The bursal rays are fairly stout, the lateral and ventral 
rays tapering steadily. 'rlrn diYisions of the three lateral rays are 
about the same depth. 'l'he pre-bursal papilla is large. 'l'he 
spicules are stout and similar, ending in sharp truncated po in ts. 
One male examined lrnd spicules who8e· median parts 1n'ro infiate<l 
(Fig. 195), but this is probably an abnormal comliiion or irregularity. 
A gubernaculum is present, the t"·o hahes of whirh form a serni­
eircle (Fig. 194). 
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Female: The vagina is short, the two uteri divergent. 'l'he tail 
has a long tapering point (see :Figs. 198 and 191). 

(For measurements see Table 8.) 

Ha bi tat : Large intestine. 

Ho st: Indian elephant . 

D£sc11ssion: The material in hand consists of an enormous number 
of males and females. A large number of specimens was· examined 
and all showed the features characteristic of the above species . Buccal 
teeth being foun d to he absent, an d a gubern aculum to be present, 
the specific descr iption and also the generic diagnosis have been 
amenrl ed. 'l'he r idges in the internal surface-linin g of the capsule 
being complete, the capsule is not fissur ed, as stated by Lane. 

The measurements taken do not compar e very well with Lane's 
but this difference may be due to the poor state of preservation of 
Lane' s specimens . 

TABLE 8. 

Bathmostoniu11i sangen. 

Indian E iepahnt. 
H OST. 

Total length ...... ... ............... . 
Maximum diameter ....... .. . ..... . . . 
Diameter of capsule . ... . . .. . ........ . 
L ength of capsule .......... . . . ... . .. . 
Cuticular striations .. ...... . . .. . . .. . . 
L ength of oesophagus . .. ....... . .... . 
Maximum diameter of oesophagus ... .. . 
Nerve ring from ant. end .... . ........ . 
Excretory pore from ant. end ... .. .... . 
Cervical papillae from ant . end .... ... . 
Caudal papillae from tail end ......... . 
L ength of spicules ... .. ....... .. . . . . . . 
Vulva fron anus ............ . .. .. ... . 
Anus from tail end .......... . ..... . . . 
Ova .. ... . .... ........... . . . . ...... . 

Author's 
Measurements. 

3 <;' 
15- 16 ·6 18-22·1 

· 63 
·27 
·27 
·006 

1 ·55 1 ·67 
·27 ·29 
·63 ·73 
·81-·90 -86- 1-09 

· 16 
·75 

8·9-11· 4 
·72 

·063x·033 

(All measurements given in millimetres.) 

Lane's 1921. 

3 <;' 
15-16*<t 20*a 

·24 
·005 

l ·5 

·5 
·6 
·66 

·1 8 
· 47 

9·0 
·6 

·045x ·030 

*a. These total length measurements arc taken from Yorke & llfaplestone. 1926. 

Genu s GH.DDIOCEPHAL"CS Raill. an d H enry, 1910. 

Gener£c Diagnosis : Anterior extremity bent dorsally . Buccal 
capsule " ·ide , and na rrowed posteriorly, the narrmYing being more 
abrupt on the dorsal " ·a ll and accompanied by an in folding of the 
capsule . Orn l margin h as t\YO semilunar ventro-cutting plates . 
Towards the base of the capsule a pair of la teral and a pair of sub­
ventral teeth are present, also a dorsal cone carrying a dorsal gutter . 
The intestine ha s a l·ong anteriorly directed clorsal di verticulum, 
arising close to its union " -ith the oesophagus. 
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Male Bursa: Ventral ray cleft to its base. The extreme-lateral 
and postero-lateral are close together. T'he externo-dorsal and dorsal 
arise from a common trunk. - 'l'he dorsal ray has two limbs, each 
limb being bidigitate. The spicules are stout and alate. An acces­
sory piece is absent. 

Female: Vulva situated near the middle of the body; the uteri 
are di_vergen t. 

Parasites of elephants and rhinoceroses. 

Type Species: G. clathratus, Baird, 1868. (In African elephant.) 

Other species in elephants: 
G. varedatus, Lane, 1921. (In Indian elephant.) 

- G. hybn:datus, n. sp. (In Indian elephant.) 

Grammocephalus clathratus (Baird, 1868.), Railliet and Henry, 1910. 

(Figs. 200, 201, 203, 204.) 

Syn. Sclerostoma clathratum Baird, 1868. 
Strongylus clathratus Oobbold, 1882. 

The description as given is taken from Lane, 1921. 

The semilunes at the anterior extremity are large (Fig. 200), the 
fold in the dorsal wall of the oral capsule is marked; the medium 
dorsal tooth not particularly prominent; the apical notches in the 
sub-ventral teeth large, the anterior edges of these teeth face 
anteriorly and ventrally. 1'he anterior edges of the lateral piece 
lie well posterior of the corresponding edges of the sub-ventral teeth 
(Fig. 200). The oesophagus is long and simple. The intestinal 
diverticulum measures 2 · 3 mm. (For other measurements see 
Table 9.) 

Male: The bursal rays (Fig. 201) are relatively long. The 
dorsal rays are united from their base to the point of origin of the 
externo-dorsal rays, separate beyond, and their extremities are bifid; 
the miter branch curving, the inner inclining towards the midline 
(Fig. 204). 

Female: The body narrows abruptly about the anus, and the 
first part of the tail is nearly cylindrical. (Fig. 203). 

Habitat: Bile ducts. 

Host: African elephant. 

Grammocephalu.s varedatus Lane, 1921. 

(Figs. 199, 202, 205.) 

Syn. Strongylus clathratus Oobbold, 1882. 
Sclerostomurn clathratum Piana and Stazzi, 1900. 
Nematode No. 1 Evans and Rennie, 1910. 
Grammocephalus clathratus (Baird), e<'V parte Raill. and 

Henry, 1910. 
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'l'he following description is taken from Lane, 1921 : 

The semilunes are somewhat small, the fold in the dorsal wall 
of the oral capsule is not markedly conspicuous. The ventral pro­
jectiou of the dorsal tooth is considerable, the apical notches of the 
sub-ventral teeth are small, an<l the anterior edges ·of these teeth face 
anteriorly and dmsally. The anterior edges of the lateral teeth do not 
lie posterior of the corresponding edges of the sub-ventral teeth 
(Fig. 199). The inteshnal caecum measures 2·2 mm. 

(For other measurements see Table 9.) 

ill ale: The bursal rays are relatively short (Fig. 205). 'l'he 
branches of the dorsal ray are exceer1ingly short. The tail of the 
female is conical. (Fig. 202). 

Habitat: Bile ducts. 

Host: Indian elephant . 

Gra?nmocephalus hybridatus, sp. IL 

(Figs. 206-221.) 

'l'he material consists of a large number of male and female 
specimens, from the bile ducts of the Indian elephant. Also numerous 
larval forms taken from nodules removed from the large intestine. 
Among the a<lult specimens from the bile ducts few larval and 
immature males and females were also present. 

The males and females are more or less of equal length. The 
head is curved towards the dorsum and the mouth is directed 
obliquely, dorsally and anteriorly. 

1'he semilunes are not large, somewhat intermediate between 
that of G . varedatus and G. clathratus. 1'he fold in the dorsal wall 
of the buccal Ga11su le is not well marked at all. In most specimens it 
is not visible. A pair of sub-ventral teeth are present, the apical 
notches of which are relatively small, and the anterior edges of these 
teeth face anteriorly and dorsally. The position and shape of this 
lancet is very similar to that of G. 1·aredatus except that its ventral 
anterior edge is usually produced into an acute point, anrl is never 
rounded like that of G. varedatus. In one particular specimen the 
sub-ventral lancets had only one instead of two apical notches 
(Fig. 209) and their dorsal anterior edges approach the condition 
as figured for G. varedatus (Fig. 207). A pair of lateral teeth is also 
present. These, although su hject to variation (Figs. 208, a, b, c,) 
are also very similar in shape and position, to those of G. varedatus, 
i.e . they have the anterior surface concave, so that the free apex 
forms an ac11te angle. 'L'he anterior edges of the lateral lancets also 
lie anterior of the corresponding edges of the sub-ventral teeth. 
(Compare Figs.) 

The single dorsal tooth is not so conspicuous and receives the 
duct of the dorsal oesophageal gland. The oesophagus is long and 
simple. The intestinal diverticulum averages 2 · 09 mm. 
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J[ale: 'l'he hursa i::; elougate, parliculady so in l11e larval males 
(see Pig. 21.J ), and the exten10-dorsal m ys of t he adult male :nc 
longer than tl10,;e of G. uuedat11s and U. clat l11·at11s (Fig. ?l!J ) . 'l'he 
gener:1 l a pp earn n<.:e of the lJUnm i,; Yery similar iu tlw l of (). clathra­
ti1s. The shudure of ihe larval ma le sp irnle is very different to 
that of the adult male spicule (compare Figs. ?17 al)(l 218). 

Female :Is thi<.:kest at the n 1h·a <ll~cl tapers to ,rnnls bolh end s . 
'l'he tail e11ds in a long <.:onical point , \v.hi ch is inore acute in t lte 
larval fem:1les thau iu adult females . Also th e tail ending point,:. 
slightly donmd in all ad ult female s, but in sL1·:1igbh·r in larrnl 
fernalen (compare Figs. 210, 2L?, 21'.l ). Hectal gland s 1n~ 1 e observed 
in a number of females. 

(For m easurements see Table 9. ) 

llalritat: Adults in bilP 1luds arn1 bl'Yae rn nodulPs on brgr 
i n testiue. 

Ho st: J ndian elephant. 

Disc11ss ion: Frnm the above description an cl figures preseJl t·Nl 
it 11ill be noted that the cephali LO eud of this nemaio<le from the 
Indian elephant hears a r emarkable rnsern blauce to i. he <;eplrn l i LO end 
of G. varedatiis, (from Indian eleplrnul' ) "·hereas the male bursa 
dosely resembles that of <J. clat/1/'II/11 s (from African elepha11t). 
Ho,Yever , the features of lhe !"ephali!' ex tremity an<l th1e male lrnn;n 
respectively, are uot ab;;olutel.1· identical. For e.s:arnple, the la teral 
and sub-Yentral lancets of t he ::;pe!'i e:> desnibecl ahoYe are 11ot qui te 
iJenti<;al 11· i th those of G. vrirnrlat11:>. tf. h ulnidot·u s also differs in 
the almost <;0 1nplete a1sence of the fo ld in the dorsal \\·all of the 
utpsule, and :in sirudure aJl(l posiiiDu of the oral plni es . In the malt· 
bursa, the inJi,·iclual rays of this spe<.:i es are al so sornewh;1t more 
elongate than those of G. clo t liral11 s, a;; figured hy La1w , 1921. Abo 
the female tail end, altho11p;h ve1·.1· sirnila1· to that of G. rrued11tus, 
is not identical with it as regards shape. Furth ermore, tlw pri 1wipal 
measurements of this wonn differ \1·ideh from those r econlecl for th P 
other two sp ecies (see !able) . Hel](·e, a ~l'nnling lo the peculia1· r-o rn­
bination of characters s ho\1·n hy th e :1n(('l'ior arHl th e posterior eud , 
as well as the <lifferent rn eas1nernent,; of t hi s \\·mm, it is not. pm=sibk 
to consider it a::; a variation of either G . clatl1ra t11s or (.;. rru edat11 s. 
Also, 1?,in<.:e t h e uematorle pan1 sites of t hl' Indian mHl Afri!'a ll Pleplrnut 
have so far been found (o be quite sper· ifi <.: to their host, ihe \Hll'lll in 
question cmrnot be reganl ed :1s :1 Yariation of (f. !'/atl11·0/11s from i."li e 
African elephant. 

X eYeu-Lemairn, Hl?4, (lesnibe<l n (} ra111111oce pl1al11s-speci.es 
(G. i11ter111Nlius) from the la1·ge intestine of the African rhinoreros, 
hut aceOl'ding to his description (ba sed on a fe11· ba(lly darn agecl 
Hpecimens) and his figures, this speci es is more closely rebtecl t,o 
G. clrztl11·atu s of the African elephant , ihnn to the spef' ies clesnibe<l 
above; which is " ·ha t. one \rnulcl expect , since both Afril'an elephant 
and rhino reros inhabit more or less the sam e localii;I'. 

Since the cha racter;; of 1 he bul'l'a l C'apsule arnl bur:>a , and i. he 
mea surements as given aho\·e for t.he bile-durt-11 ematode under cli s­
c11ssion, 1rnre found to he Yery constant in the lnrge number of 
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specimens examiued , including immature aud larn1l forms, it is in 
my opinion justifiable to consider it as a new species, for whi ch t he 
name G. hybridatvs is being propornd . 

('rype-specimens have been deposited at On<lerstepoort. ) 

'l'ABLE 9. 

G rammocephalils. 

HOST. 
G. clathratlls. 

Africa1~ E lepha.nt. 
U. hybridat iis. 

Indian E lephant. 
U. varedatlls. 

Indian Elephant. 

----- - - - -

cJ ¥ cJ ¥ cJ ¥ 
Total length . . . ... .. . . . ... 45·5 36 37 37 55 47 
Maximum diameter . ...... l · 15 1·03 l ·4 l ·O l ·35 l·l 
Length of bu ccal capsule ... ·46 ·50 ·46 · 55 
Cuticular striations ..... . . . ·014 ·012 ·014 
Length of oesophagus ..... 3·6 3 ·64 3·7 3·6 
Nerve ring from a.nt. encl. l · 2 l ·09 l ·O 1·16 
E xcretory pore from >>nt. 

encl .. . .. .. ........... 1·7 1·29 1·07 1·5 
Cer vical papilhie from ant. 

encl .... .............. 1·7 1·15 l ·7 
Length of spicules . . . . .. .. . 1· 2 l ·54 1·35 
Vulva from a nus .... . ..... 17 16 ·7 22 
Anus from tail encl ..... . .. ·67 ·80 ·8 
Ova ...... . . . .......... . . ·05x·035 ·058- ·063x·029- ·0361 ·068x·037 

(Measurements given in millimetres. ) 

FA.j;IILY III SYKGAM:IDAE LETPER, 1912. 

Family JJ·icignosis: Strongylo·idea, " ·ith a well deYelopell chitinous 
subglobular buccal capsule, the oral margin of "·hich is not supplied 
with l eafcroy1·ns or other cutting organs, but is thickened to form a 
prominent chitinous rim, an<l bears teeth at its base . 

Parasites of the respiratory system. 

Genus SYXGAUUS, v . Siebold, 1836. 

Syn. Cyathostoma Blanch a1·rl, ] 849 . 

Gener·ic Dia.9nosis: Nematodes with a well develope(l buccal 
ca psule provided .at its surface with a large chitinous ring, and in its 
depth with .a variable number of small triang·ular teeth. 'l'"·o later al 
and four sub-median head papillae. The males are mrn:h smaller 
than the females to \\·hich they are permanently coupled. 

ii/ale : Bursa short; with the follmYing formula: Yentral ray 
cleft, postero-latera l arising separately from the other laterals , but 
lying close to th em; rnedio-la teral and antero-lateral lying close 
together and parallel; externo-,l orsa l arises separately from the 
dorsal; dorsal bifurcated for about ha lf its length or more, each 
branch usually bi- or tri-digitate; spicules smalland equal, highly 
chitinised , usually fairly stout, and short; gubernaculum a bsent . 
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Female: Posterior extremily conical; vulva iu the anterior part 
of the body; uteri parallel. Oviparous, ova of very characteristic 
shape, slightly flattened on one side. 

Parasites of the respira.tory tract of birds and mammals. 

Syngamus frid·icus ~\fonnig, rn;i2. 

(Figs. 222-225.) 

Uescnvt·ion: 'l'he 1Yorms are blood-red in colour when fresh, an(l 
are often found ·in copula. The body of the male gradually increases 
in thickness backwards, and is constricted immediately anterior to 
the bursa. 'l'he bocly of the female also grows t hicker up to a short 
distance behind the vulva, then gradually attenuates and is again 
thicker in the anal region. There is practically no mouth collar. 
'l'he mouth opening is surrouncled by two lateral and four sub-median 
papillae, and opens into a strong buccal capsule more or less sub­
globular in appearance which is 0·4 mm. deep and 0·44 mm. broad, 
including the walls in both sexes. The wall bears internally six 
longitudinal ridges, two lateral and four subme(lian, like lll 

S. laryngeus Raill., 1899, and S. hi:ppo7wtami Gedoelst, 1914. In 
the base of the buccal capsule there are eig·ht teeth, 0·14 mm. high, 
all except the dornal and the ventral standing against the longitudinal 
ridges. The cervical papillae are short and thick being at the sarne 
level as the nerve ring, or slightly posterior to it. 'l'he excretory 
pore it> either slightly anterior to the nerve ring or level with it. 

The oesophagus is clubshaped, its anterior half is narrow, and 
posterior it becomes thicker and reaches double the 1Yiclth of the 
anterior portion. 

Bursa: The bursa in the male is very shmt, but otherwise well 
developed. The ventral rays are thick, close together and each ends 
with a narrow point (Fig. 224). The antero- and medio-lateral rays 
anse from a common stern and lie close together, while the postero­
lateral ari8es separately, beginning sometimes with a narrow base 
and di verges from the other laterals. The externo-rlornal rays arise 
c1uite inclepenrlently (Fig. 223); they are relatively thin rays, rather 
short and may end either bluntly or in narrow points like the ventrals. 
The two branches of the dorsal ray arise separately and their base8 
are quite a distance apart; they both en<l as if broken off with 
irregular, fringed extremi tie". 

The spicules are like small nails in appearance. 

Female: The female has a short tail which narrows do\Yn 
abruptly behind the anus. ri:1he terminal portion of the tail is bent 
towards the ventral side. The vagina is short anrl soon bifurcateti 
and forms the two uteri. In younger specimens the uteri pass directly 
towards the portion of the body posterior to the vulva, while in gravid 
specimens the uteri describe a short loop anterior to the vulva before 
turning posteriorly. In gravid females the genitalia occupy a little 
less than three-quarters of the postvulval body portion, but in younger 
females they occupy nearly a half of the postvulval region of the 
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body. 'rhe ovarian coils are confined to the post-uterine region. 
Between the dense coils of the ovary and the uteri the winding oviduct 
can be distinguished. 

The shell of the egg is thickened at the poles. 

'l'he measurements recorded h;y Monnig, 1932, and Bhalerao, 
1935, for this species are not quite identical. (8ee Tables 10 and 11.) 

H alritat: Pharynx. 

Host: Indian elephant. 

TABLE 10. 

S. 'tnd icus. Monnig 1932. 

Host. Indian Elephant. 

Total length ........ . ....... . ....... . 
Maximum diameter .... . . . .......... . 
Cuticular striations .... .. ... . ........ . 
Cervical papillae-Ant. encl ... . . . .. .. . 
Excretory pore-Ant. encl .......... . . . 
Length of oesophagus ............... . 
Maximum diameter of oesophagus .... . . 
Nerve ring- Ant. end ............... . 
Length of tail. ............... . ..... . 
Vulva-Ant. encl .. . ....... . ........ . 
Ova .............. . .. . .. . ....... . .. . 

6 
8·5 

·59 

l ·3 
1·08 
1·34 

·2 
l ·O 

·026- ·045 

'i' 
30 

·91 

1·83 
l ·61 
1·92 

·44 
l ·28 

·338 
9·0 

·094-·105x·049-·056 

'!'ABLE 11 . 

Host. 

Total length .. . ..................... . 
Maximum diameter .... . . . ......... . . 
Cuticular Rtriations ................. . . 
Cervical papillae-Ant. encl ... . .... . . . 
Excretory pore-Ant. encl ... . ........ . 
Length of oesophagus ............... . 
Maximum diameter of oesophagus .... . . 
Buccal capsule .... . . . ............ . .. . 
Nerve ring-Ant. encl ............... . 
Length of tail. .................... . . 
Vulva-Ant. end ... . ....... . ...... .. . 
Ova .. . ....... . .................... . 
Length of bursa ........... ... . . .. . .. . 
Length of spicules ......... . ......... . 

Indian Elephant. 

6 
3·75-6·5 
0·31-0·44 

0·014 
. 675-1 · ll 
·575-1·07 
·9 -1 ·2 
· 181-· 265 

·235-·32x·25-·32 
·66 -·76 

· 28- ·43x · 125-· 18 
·067-·075 

105 

'i' 
8·6-18·5 
·335-·64 

·008-·022 
·87 
·77- ·95 

1·07-1·78 
·22- ·33 

·31-·4x·25-·35 
·68 -·8 
· 168-· 22 

4·4 -5·8 
·088-·092x·046-·047 



HELMINTH PARA S ITES OF THE ELEPHANT. 

SUPERFAMILY OXYUROIDEA, RuLLIET, 191G. 

FAMILY ATRAC'l1 IDA.};, TRAV.~sso s, 19HJ. 

SuB-FA,nLY A'rRA CT INAl,, Railliet, 1917. 

S11lifa lllil!} ]}iagnus1s: ~maU 11 onns , mouth nuia ble, int esti ne 
simple without cliverticub. Male without prea ual sucJrnrs; t\nJ 
unequal spicules, and a gubernacnlum. F emale tail pointed: 
genitalia ~ingle , vuh-a sihrntecl posterimly. Viviparou s. 

Genus LEIPEREKI.1, Khalil , 1922 . 

Genetic Dia_gnos·is: Small 11 ematodes just Yi sible to th e na ked 
eye. 'fhe males are slightly smaller than the females. )font h is 
surround.eel by more than six lips; cervical alae present; Yestibule 
abse nt; anterior portion of the oesophagus is shor ter t han th e 
posterior , "·hich is slightly S\YOllen posteriorly . 

Male : Tail is incurved , long and pointed; caudal alae ar e absent; 
fo11r postanal papille; spicules un eq ual; gubernaculurn presen t. 

F emale : Tail long and pointed ; vulva near anus. Viviparous. 
Parasites of el<"phants. 

Tvpe-s]JPl"ies: L. leiz1C ri , Kh alil , 1922 . Host : Afri cnn elephant. 

l)ther species from eleph:ints: L . v11le6i, Khalil , HJ22. H OE;t : 
ludian Elephant. 

Leiz1Cl'e1ua. le 1:veri, Khalil, 1922 . 

(Figs. 226-229 .) 

Thi s spec:ies was described by Kh alil from materia l which C'Oll­

sistecl of hrn males and thrne f ern a l ei:>. 

Very small nematodes, fema les slightly longer th a n t he males. 
1'he body narrmrn slightly iow:ircl;; the head encl "·hich is fruncatecl 
in appeara nce. Posterior to the head cuticular expausi.ous or 
r ervical alae about 0 · 3 mm. long a n cl 0 · 037 mm . in maximum brea dth. 
are present. The mouth collnr is Yery short and has a rounded 
slrnpe . It is 0·012 mm. lon g anrl 0·0() mm. iu cliamete.r. 'l'h e month 
opening is practically cireular aucl is surrounded by t en small lips. 
'l'he lip in the mid-ventral line and that in the micl-cl orsal line are 
the largest and broadest. The Ji ps place d 011 either side of these lines 
are smaller and rounded. 'fhere i8 no mouth capsule. 'l'he pharynx 
is a short muscular canal, cl emarc:itrcl from the oesophagm; b:--· a cle<'P 
gToove. It is 0·083 mm . 1011g· and O·OG mm. in maxinrnm c1iamet er. 
From ito; cephalic end projec~t about eight conical proces,;es (Fig. 227) 
''"hich are muscular processes horn the pharynx. The oesophagus is 
long ancl thin sometim es pur,;uing· a ''"avy course . Its posterior end 
is a li t tle Rwollen. but it has the pronounced bulbar S\Yelling " ·hich is 
C'h:iracteristic of most Oxyuroidea. The chyle intestine is simple; 
near its commencement its wall i. ::; sm:romHlecl by a dear refrnrtile 
hand, tlrn nature of "-hich is unlrnmni. A large "excret ory Yesi cle is 
pre8ent, situated on a rniserl papilla, mHl situafecl ra<l.iall5- round the 
pore . 
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Jfule: The (;audal end of the male is lieut imrnr<ls the Yentral 
;;urface; its encl heing m ore rounded t han in the female. About 
0·16 111111. from t he tip of t h e tail there nrn fo ur papilbe, two near 
the micl-ventrn 1 line and bvo on either si de of the tn il. 'l'h e pa pilbe 
are. simple and project very liitle aboYe the surface. The irregularly 
convolntecl t('~ti s reaches \Yithin 0·8 mm. from th e head. 'L1ht>r8 are 
t\\·o u nequal sp irules, ancl <lll. accPssor.\· pier8. 

Fe11wle: Prndically straight , its tail is long allll gradually 
atten uated to a fi11e point:. 'L'here am fom· papillae on either side of 
ihe ::u rn s . TlH'I'e is only one ovary and one uterus , pl::te8<l iu the axis 
of the body. The ·rngina is short ancl opells i11 the pm;terior part of 
th e hod_\·. The females <ne viYiparous , 1.he embryos reaching· an 
achanr:ecl stage of c18v8lopment \Yhile sti ll in the uterus. 

(For other measurements :;ee Table 12.) 

H auita t : In te,; tine. 

Host: Africa11 E lephant. 

f, e f1, ere 11 ia .r;alelJi Khal il, HJ2:: . 

(Fig,;. 2ao-2:12. ) 

Khalil cleserilws t h is species as follmrn: Very sm;ill nematodes. 
Th e hPacl e11tl is truncated , while the c·aurlal is atte11uatec1 to a fin e 
e1Hl, 1110.re delic- ate in th e fema lP thau in the male. 

' l'he cenical alae are 0·()2:l 1mn. broad an<l ()·(j mm. long. Th<• 
c-uticle is sti- iated throug·hout its length , except for a shm·t tll~tam«· 
;1t t h e cep halic·, <~xtrernity . '11 h e mouih collar is di stinct arnl measures 
0 ·18 nun. in length and 0·08 mrn. iu rlianwter. The onil openi11g ls 
C'in:u lar and 1rnrro1mclecl b_,. ten rouwle'cl iips. The~ 01:e in the mid­
ventra l lin e a11cl also that in the mid-rlorsal li.ne are broader anrl 
cllvided into hrn hy a superficial depression . Ther e i ::; uo hu c<·al 
capsule. The pharynx is much hrnader ancl longer than iu the t.YlJe­
species. At i ts cephalic ernl it gives rise to eight cone-shaped 
ptoeessPs that surrounrl t lw mouth llpening. The rhyle intestinp i~ 
simple ancl pursues an almost stra ig-ht course. The excretory pore is 
place<l on a larg-P raised papilla. 

LlfalB: 'rhe spicules are uuequal and an acce,;sory piece is p resent 
\\·hich ha s a chara deristic thic:k bulbous encl. The fail is gracefully 
curved and carries a group of four pnpillae, 0·17 mm. fro m the tail 
encl, and sirnil:1r to those inf,. l Piperi. 

F'emale : Tail short and eonical unlike that of L. leip e1·i. Its 
lip is pointed. The anal opening is uot sm-ro1mc1ed by prominent 
lips, and carries four papilla e on eith 0r side. 

The, female is viviparous. The convolutions of the single ovary 
reach within 0 · 52 mm. of thP head encl. 

(For other measurement>; see Table 12. ) 

Hcibitat: Intestine. 

Host : Indian Elephant. 
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The two species of LeizJerenia differ mainly in the length of the 
spicules and accessory piece, and particularly in the shape of the 
female tail, which is very long and narrow in L. leiperi, and stumpy 
and broad in L. galebi. 

'l'ABLE 12. 

Species. L. leiperi. L. galebi. 

Host. African Elephant. Indian Elephant. 

6 ¥ 6 ¥ 
Total length .. .... .... .... .... . . 3·8 3 ·9 3·25 3·8 
Maximum diameter of body ... .. . ·2 ·21 ·17 ·18 
Cuticular striations .. . ........ . . . ·007 ·008 
Length of pharynx .... ........ . . ·083 · 14 
Length of oesophagus .......... . ·38 0·39 ·40 
Maximum diameter of oesophagus ·073 ·06 ·07 
Excretory pore-Ant. end ....... . ·92 l ·2 
Nerve ring-Ant. end ........... . ·22 ·25 
Vulva-Anus ...... ...... ... ... . O· l ·06 
Length of tail. . .. ..... ..... ... . ·38 ·7 ·43 ·53 
Longer spicule ........ ... . . . . .. . ·3 ·25 
Shorter spicule ............... . . ·19 ·13 
Length of gubern ...... ... .. ... . ·09 ·13 
Embryos ...................... . ·52x·06 ·48x? 

SUPERFAMILY ASCAROIDEA (Raill. and Henry, 1912), 

FAMILY ASCATIIDAR, BAIRD, 1853. 

SuB-FAMILY AscARINAE, RAn,LrnT AKJJ HENRY, 1912. 

Genus ToxocARA, Stiles, 1905, Travassos, 1913. 

Syn. Belascaris Leiper, 1907. 

Totcocara lonchoptera (Dies; 1851) (Leiper, 1911), Yorke and 
:Maplestone, 1926. 

Syn. Strongylus elephanti Rudolph, 1819. 

Ascaris lonchoptera Diesing, 1851. 

Belascaris lonehoptera Leiper, 1911, Khalil, 1922. 

No description can be given of this species since no material was 
available, and it was described by Leiper, 1907, in unpublished notes 
to which no access could be had. 

T. lonchoptera was the first Helminth parasite recorded from 
the elephant, and so far the male of this species remains undescribed. 

Habitat: Bileducts. 

Ii ost: Indian elephant, 
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SUPERFAMILY SPIRUROIDEA, H.ULLIET AND BAUCHE, 1915. 

FAMILY ACU AUIDAE, SEURAT, 1913. 

Sun-FAMILY AcuARIINAE, Haill ., Henry ~rnd Sisoff, 1912. 

Diay11os1.s: Aciiaridae, usually with brn large simple lateral lips. 
The anterior part of the body is provided with cutaneous cordons . 
A long cylindrical Yeshbule is present; the oesophagus is cylind1·ical, 
divided into two parts; the cervical papillae are usually behilld the 
nerve collar. Lateral cuticular flanges are usually absent . 

Male: Caudal alae present, with four pairs of long, pedunculated 
preanal papillae; spicules unequal and quite dissimilar. 

Female: Usually with a short muscular ovejector and a short 
vagma. 

Genus Parabronema Baylis, 1921. 

Generic Diagnosis: Polymyari an worms, having t he mouth 
bordered by paired lateral lips, each with three papillae. '.l'he cephalic 
extremity is provided with dorsal and ventral cuticular shields and is 
ornamented with six horseshoe-shaped cordons or auricular appen­
dages of which two are lateral, two subventral and two subdorsal. 
Lateral flanges are absent . The cervical papillae are a short distance 
behind the nerve ring. The oral aperture is of greatest diameter 
dorsoventrally; and passes into a long cylindrical vestibule with 
thick walls. The oesophagus consists of two portions, both muscular, 
the anterior part is short and narrow and the posterior part longer and 
broad. 

ilfole: Posterior extremity spirally coiled ventrally with inter­
rupted longitudinal ridges on the ventral surface posteriorly; small 
caudal alae present; four pairs of preanal , and two pairs of postanal 
papillae arranged somewhat asymmetrically, and in addition an 
extra double papilla inlmediately in front of the cloaca; spicules 
very dissimilar. A somewhat triangular accessory piece is present. 

Female: The female is considerably larger than the male. 'fhe 
posterior extremity is curved dorsally, and the tail is short. The 
vulva is in the region of the termination of the oesophagus. 'fhe 
female is viviparous. Parasites of the stomach ·wall of elephants 
and camels. 

Tyve-svecies: P. indicmn, Baylis, 1921. Host-Indian elephant. 

Other species from elephants: -
P. smith·i·1; Cob bold, 1882. Host-Indian elephant. 
P. af1·icaniun Baylis, 1921. Host-African 

elephaut. 
P. rhodes·iense Yorke and ~Iaplet;tone , 1926. Host 

-African elephant. 
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Parab1'0nema indicmn Baylis, 1921. 

(Figs. 233-236.) 

The material examined consisted of three females and one male. 
Hather small worms. The fem ale is much larger than the male. 
The head is conical an<l distinctly narrower in front than behind 
the auricular appendages "·hich are horseshoe-shaped and bear a 
narro"· grooye on their free eclg-r"·· These horseshoe-shaped cordons 
vary in shape and size (compare Figs. 233 and 235) but usually 
have a more or less rounded posterior margin. 'l'he oral aperture 
passes into a long cuticular tube which leads into the oesophagus. 
A thick nerve collar surrounds the cephalic portion of the oesophagus. 
'rhe excretory pore is anterior to the cervical papillae more or less 
in the region of the nerve collar. 

F emale: 'l'he position of the ;-uha Yaries from 0·24-0·56 mm. 
caudad to the posterior end of the oesophagus. The vagina is about 
0 · 2 mm. in length and forms a characteristic U-shaped ben cl before 
it divides into the two uterine branches which run posteriorly. The 
one branch runs posterior to a point about 0·32 mm. from the anus 
where it turns anterior again. The other branch turns anterior a 
short distance from its origin, and runs up to about the posterior 
encl of the oesophagus where it forms a loop and runs once more 
posterior. The tail is inclined dorsally and carries a small pair of 
caudal papillae close to the tip. 'l'hese papillae were not observed 
in all the specimens. 

Male :The anterior pair of postanal papillae in the male overlap 
in such a way that the termination of the right papilla is "·ell to the 
left of the mid ventral line (Fig. 23G). The posterior pair of postanal 
papillae are symmetrically placed opposite each other . The spicules 
are very unequal; the left spicule is very slen<ler and a bout twu 
and a half times as long as the right. An accessory piece of irregular 
shape is present. 

(For other measurements see Table 13.) 

Habitat: Stomach. 

Host: Indian elephant. 

Parabrone11w smithi 1; (Cobbold, 1882), Baylis, 1921. 

(Figs. 237-243.) 

Syn. Spi?-optem smithii Raill., Henry and Bauche, 1914. 

Pila1·ia smitl1£/ Cobbolcl, 1882. 

The material examined consii:;te<l of fmu males and about fifty 
females. Very sma 11 nematodes, the female is considerably larger 
than the male. The famale is in r liued to lie curYPd, the tail directed 
dorsally. Th e tail of the male is spirally coiled Yentrally. The 
auricular appendages are open towards the head end like in 
P. indicwn. 'l'heir posterior margins nre wmewhat fiat iu some 
specimens but in others a re round like in P. indicmn. The cervical 
papillae are irregularly placed in the regions of the nene collar. 
The excretory pore could only be ma<le out in the female. 
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Female: The pos1t10n of the vulva varies from about O·Oo mm. 
anterior to about 0 · 45 mm. caudad to the posterior end of the 
oesophagus. (Compare Figs. 241 and 242.) The vagina forms a 
curious U-shaped bend at a ~rnriable distance from the vulva. The 
posterior turn of the one uterus is from 0 · 40-0 · 48 nuu. from the anus. 
A small pair of papillae are also present on the female tail, about 
0 · 04 mm. from its tip. The uteri are packed with embryos, and no 
ova are present. 

Male: 'l'he testis runs anterior to a point about 0 · 35 mm. from 
the posterior end of the oesophagus, and then turns posterior. The 
spicules are Yer:v unequal, and a more or less triangular accessory 
piece is present (Fig. 243). 

(For other measurements see rrable 13.) 

Habitat: Coats of stomach and intestme. 

Host: Indian elephant. 

There are no essential differences in structure between the two 
Parabronema species described above. The t\rn species are differen­
tiated by differences in their respective sizes and the measurements 
of their various organs. 

Paralrronerna af1'icanu1n Baylis, Hl~l. 

(Figs. 244-246.) 

Syn. Sclerostommn clathratitm Baird, 1868. 

rrhis species is described by Baylis as follows: A much larger 
worm than either P. indicmn or P. smithii, and the unequality 1ll 

the size between the sexes are less marked, the male attaining about 
two-thirds of the length of the female. 

The cuticle especially near the head shows minute longitudinal 
striations, in addition to the usual transverse striations. The head is 
almost invariably bent towards the dorsal side and may be roughly 
described as bullet shaped. It is nearly as wide at the level of the 
outer papillae as behind the auricular appendages. The latter are 
somewhat elongate >Yith the edges curled inwards so as to form a 
nearly V-shaped appendage (Fig. 244), and their "grooves " are 
wide and are carried on the inner surface. rrhe tail of the female is 
<;onical with a rounded tip. Caudal papillae have not been observed. 
The vulva is situated either just behind or just in front of the 
posterior end of the oesophagus. The U-shaped bend of the vagina 
occurs at about l · 0-1·2 mm. from the vulva. rrhe course of the 
uterine branches is very similar to that described for P. indfrum and 
P. smithii. 

Male: The caudal papillae of the male arn distinctly asym­
metrical, the group of four preanal papillae on the left Ride being 
much more widely separated than those on the right, so that the most 
posterior of the group lies at the level of the cloaca. The t"·o 
terminations of the median preanal papilla appear to he situate(] r:lose 
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O. l' . VAN DER " "E8'1'IllJYSB?i. 

togethet near the middle line (Fig . 246). 'l'he left ::;picule i ~ more 
than four times as long as the riaht. A triangular g:uhArnuculurn 
is present. 

(For other measurements see 'l'able 13.) 

Hab itat: Stomach. 

H ost: African elephant . 

Pambro nema rhodesiense, Yorke and ::\1aplestone, 192G. 

(Figs . 24 7-249. ) 

Desc1"ipt·ion : The difference in total l ength between male and 
female is less marked than in the other Parabronema species . The 
distance of the posterior end of the cordons from the anterior extremity 
vari es fro1n 0 · 11 mm. in the male to 0 ·13-0·14 mm. in the female; 
the cordons are longer than in the other species. 'l'he length of the 
oesophagus is l · 03 mm. in the male and l · 23 111111. in the fe male. 

No material of this species was uvailable for investigation. 

(For other mea surements see Table 13.) 

1-l abitat: ? . 

llost: African elephant. 

Discussion: Khalil, 1922, erroneously places the genus Pam· 
bronema in the family SrmnnnAE, Oerley, 1885, some of the 
fliagnostic features of ''"hich are the fo llo\Ying :-

:Mouth usually with frilobed lti tera l lips. The cervical papillae, 
usually at least one, in front of the nerve collar. The eaudal a lae 
in the male are well developed. 'rhe vulva in the female is usually 
situated near the middle of the body. Oviparous. 

None of the above-men tionecl foa t ures, hmYever, are applicable 
to the genus Parab1'onema. 

CLASS TREMATODA. 

CROUP AMPHISTOMATA H,unm.rm, 1801, e.p., Nrrscu, 1919 . 

Definit·£on :- Digenea: 'rwo suckers, the anterior surrounding 
the month and the posterior term in al or ven tro-termina l behind the 
genitalia; gut forked; excretory pore opening dorsally towarrls the 
hinder end; testes generally in front of the ovary; alm ost ahrnys 
thick worms more or less circular in section. 

FAMILY PARA.MPHISTO~HDAE, F1scnoEDEH , 1901. 

Definition :-Amph1:stornata: B ody not dividerl into t wo portions. 
Ventral pouch absent. 

SmJFAC.lILY I , CLADORCIIlKAE, Fischoeder, 1901. 

Definition.-Paramphistmnidae: Oral sucker with a pai.r of oral 
divert icu:la. 
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HELJ\III\Tll PARASITES Ol" THE ELEPHANT. 

(Jenus l'sEunoinscL·s, Sonc;ino, 1895. 

Syn. ll'also11i·11s, Stiles and Uoldberger, HllO. 

Diagnosis: Body sub-ellips,oidal, ace ta hulum strong and sub­
terminal. Oral sucker with cliverticula well dernloped and muscular. 
Caeca sinous, extending to the aeetabulm· zone. Genital pore "·ithout 
sucker; bifurcal. Cirrus sac absent. V esicula seminis 1Yell developed 
an ,I convoluted. Testes lobate, post equatorial, in the same zone but in 
separate fields. Lauren;. canal present . ()yar.r po:oterior to the te~tes. 
Uterus pre-ovarian ancl dorsal. Yitelline glands lateral, extem1ing 
from oesophageal zone to acetabular zone. Parasites of mammals. 

Type-spem:es : P. collins1: (Cohbold, 1875). 

Host: Indian elephant. 

Other species in elephant: -

P. hawkes·ii . Host Indian elephant. 

Pscudodisrns colllnsi (Cohbo1cl, 1875). 

Syn. Amph·istoma collinsi, Sonsino, 1895. 
Amphistomn·rn colhnsil, Cobbolcl, 1875. 
A mvhistomum collinsiL, l•'ischoecler, 1903. 
Pse·udodisc·us stanleyii, Stiles and Goldberger, 1910. 
Psew:lodisc1ls eollinsi, Stiles, awl Gol<1berger, 1910. 

Desc1·ivtion: The material studied consists of numerous speci­
mens. Dorso-Yentral (sagittal) and fransYe1·se serial seetions \Yere 
studied, as also the en toto specimens . 

The measurements obtained confirm those recorded by Bhalerao, 
1933. 

'l'he body is oval in shape, convex dorsally and flatt ened on the 
ventral surface. In larger specimens t he ventral surface is concave. 
The anterior extrernity is bluntly pointed and may bear small conical 
papillae. The posterior extrnmity is round, almost semi-circular and 
the lateral margins are convex. 

The mouth is situated anterior , and is snrrounde<l by an 
oral sucker constricted in the middle to form a globular oral 
portion and a bulbous pos.terior portion. The latter is bilobed and 
each lobe communicates posteriorly \\·ith a diYerticulum m easuring 
0·1- 1·5 mm. x 0 · 7- 1·25 mm . The oesophagus starts from the base, 
between the two bulbs of the oral sucker, and continues posteriorly 
in a straight course. It bifurcates into two intestinal caeca which run 
posteriorly and end somewhat posterior to the m iddle of the posterior 
sucker. Each caecum makes an imYarcl bend at the level of the testes. 

The excretory b'ladder lies {lll the dorsal surface of the posterior 
sucker and the excretory pore opens in the central line behind the 
posterior sucker. 

'l'he testes are t,\-o large deeply lobed bodies , situated slightly 
posterior to the centre of the body, hut their position is subject to 
Yariation and may sometimes he slightly anterior. The vasa efferentia 
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a rise from the ceuhe of the testis and Tun auteriorh· for a short 
distance and then unite <;entrally to form the vesicul;t c;erninalis, a 
thin-wallecl moderately clilatecl , but much l'.oiled duct. The seminal 
vesicle passes into a :le ~s ('oiled , but , relatively thicker muscular duct 
l'.alled the pars musculosa. The latter pas".;es into a short narrow duct, 
the pars prostatica. Fron1 its n·uhal aspect leads a short muscular 
rluct ventra lly, called the ductus ejaculatorius " ·hich unites with the 
termrnal portion of the uterus, the metraterm, to form a ductus her­
maphroditil'.us. The latter is a short cluct and opens into the genital 
atrium which cornmunica tes ventrally " i th the genital pore. The 
cluctus hermaphroditicus, the cluctu s ejac:nlatorius, Inetraterm and the 
genital atrium are enc:losed in a mass of muscle fibres. 

The position of the ovm·y is slightly Yariable, being s01netimes 
situated 011 the left and sometimes on the right side of the median 
line, between the testes and posterior sucker. Sometimes the ovary 
appears to lie in the cenhe of ihe bod.\·, 'vhich is probably its normal 
position, it being cleflectf~d either to the right or the left side 
accorcling to the sbte of contraction of the "-orm. The ovi(luct arises 
from the- anterior aspect of tlw m-ary arnl runs clor1;ally through the 
s lu• 11 g la ml. 

Laurer't; canal ai·i.,;e::; from the oviduct and runs posteru­
clorsally. Its opening is approximately 3 · 0 mm. from the posterior 
ell(l, and approximately 2·0 mm. anterior to the opening of t he 
excretory duct. The vitelline glands consist of sparsely sf•attered 
follicles lying on the outer s ide of the intestinal caeca. 'The follicles 
usually extencl posterior a,; far a~ ihe en ds of the i11testi11al caeca. 
Anteriorlv their exteut varies from the level of the intec;tinal fork 
t o as fa1,-~ as the hind ends of the cliYerticula, or the micld'le of the 
oesophagus. The uterus i,..; rnu«h coiled ancl runs anterimly along the 
clor~al :rnrface aml t hen ('Oi h in to 1 he me tr a ternt. 

(Fm rneasurme11ts see Table 14.) 

(Figs. 250 251.) 

JI auitat : Large intestine. 

H ost: Irnlian elephant. 

P se 11.clodiscus fwwk esii (Colibold, 1875), Stiles and Golclherger, 1910. 

Syn. AnqJhi.s/0111a hmckesi , Cohbold, 18/:'). 
P se11dodiscus lia1ckcs i, Sonsino, 189,). 
vVatso11i1ts or11atus (Cobbold, 1882). 
Amphistoma ornatmn, Cohbold, 1882 . 
Pse11dodisc11s ornatus, Sonsino, 1895. 
/-!awkesi11 s hawlwsi1, Stiles and Goldberger, 1910. 
l,sewlodisc11s 1catsoni, Conyngham, 1904. 
Cladorcln:s w atsoni , Shipley, 1905. 
Gastrodisc11.s watsom:, Verdun, 1907. 
Parronphistom11m Wlitsoni, }[anson , 1908. 
TV atsonius 1/"lllsom;, Stiles n ud Golclberger, 19 lU. 
1Vatsonh1s 1nacaci, .Kobayashi, 191::). 
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HELMINTII PARASITES 01" T llE ELEPHANT. 

p esc1,,iption: The materiaJl stuclierl c..:onHists of half a dozen 
specnneirn. 

The worms ar·e c..:onic..:a l \Yith t he anterior end tapering and the 
posterior end hemispherical. The dorsal surface is convex, while the 
ventral is slightly concave or niay tend to be fl at. 'l'he genital pore 
lies more or less in a pit on the Yentral surface , and opens on a genital 
papilla. 

In external appearance the worms appear to he more elongate 
than P. conins£ and also the oral pole is relatively more acutely 
pointed. 

The mouth is somewhat elliptical and directed dorso-ventrally. 
The oral g,ucker appears to be divided in to an oral portion which is 
globular in form , and a short posterior or oes·ophageal portion . From 
the latter originate lateral suctorial pour hes ( diverticula) which 
project caudad and laterad of the point of origin of the oesophagus. 
'l'he oesophagus passes into a muscular pharynx before bifurcating 
into the lateral intestinal raeca. The intestinal caera pursue a wavy 
course posteriorly and usually end in the equatorial zone of the 
posteri01 &ucker. 

The testes are one behind the other and in some cases their zones 
are slightly overlapping. 'l'he testes are deeply lobate, almost 
branched. The vas e:fferens emerges from the dorsal aspect of each 
testis a nd unites to form the vas deferens, which is much coiled in the 
first part of its course and passes into a coiled "·ell-developed mus­
culosa which in some cases much resemb:les a cirrus sac . The 
musculosa passes i.nto a short prostatica. The terminal portion of the 
vas deferens is a short narrow duct, the duetus ejaculatorius, which, 
at the base of the genital papilla unites with the terminal portion of 
the uterus to form the ductus hermaphroditicus . 

The ovary lies post-testicular, a little to the left of the median 
sagittal plane, and close to the acetabulum. The vitelline glands are 
composed of sm::&l follides,, "·hich longitudinally, extend the whole 
length of the caeca in the extracaecal area. Their caudal portions 
howev·er, may extend slightly into the intercaecal area. 

Laurer's <'anal an<l an excretory veside are both present. 

(For measnremen ts see Ta hle 14.) 
(Figs . 252-253.) 
Tlabitat: Colon. 
!lost: Irnli an elepha nt. 

Sun-FAMILY II. PFENDERINAE (Fukui, 1929), as amended 

Hhalerao, 1935. 

Defi. 11 ition: Pa ranq;h istomidae, "·ith conical bodv. Posterior 
sucker papillated or not papillaterl. Oral su cker with paired rliverti­
cula. Oesophagus with bulb. Intestinal caeca simple, diverticulated 
or heteromorphic·. Testes lobed , symmetrica l. Cirrus s.ac spindle­
shaped and muscular. Inside cirrus sac male genital cluct differen­
tiated into vesicula seminalis, pars prostatica and cirrus. Genital 
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sucker absent. Vitell.aria lateral. Excretory system coiled. Lym­
phatic system consisting of 3 pairs of canals. Parasitic in Indian 
elephant. 

Host. 

Total length ........................ . 
Width ............ .. ............... . 
Thickness ................... . .... .. . 
Gen. pore-Anterior end ............ . . 
Length of oesophagus ..... . ... . ..... . 
Excretory pore-Posterior end . .. .... . . 
Testes ... . .............. . ... ... . . .. . 
Ovary ............................. . 
Shell gland ............ . ..... .. ..... . 
Diameter of Acetabulum ............ . . 
Ova ........... . .......... .. ....... . 

'l'ABLE 14. 

P. collinsi. 

Ind. elep. 

5-12 mm. 
3- 7 
2-3·5 
2·5-4·5 

·9-1·5 
·4- ·84 
l-2·5x·75-2·25 
·40-·87x·25-·75 
·16x·l8 

l · 2-2· l 
·135x·086 

(In millimetres.) 

P. hawkesi. 

Ind. elep. 

3·5-6 mm. 
2-3 
2-3 
2· l 

±1·0 
± ·3 

·4x·36-<l9 
·5x ·8 
·06 

1·1-1·60 
·135x·07 

Genus PFENDERrns, Sti les and Goldberger, 1910. 

D1:agnos'is: Body conical , convex dorsally, slightly convex 
ventrally. Ventral pouch absent. Acetabulum terminal with project­
ing margins. Genital pore without sucker. Excretory pore in 
vesicular zone, caudad of Laurer's canal. Oral sucker with one 
(anterior) sphincter and a pair of well developed diverticula. 'restes 
two, lobed, fields separate, zones coincide. Cirrus sac present. 
Genital sucker .absent. Ovary .and shell gland post-testicular. Eggs 
operculate. Parasites of mammals. 

Type-species: P. papillatus (Cobbold, 1882), in Indian elephant. 
Other species in elephant: 

P. birmanfrus, Indian elephant. 
P. heterocaeca, Indian elephant. 

Pfende1'1:us papillatus (Cobbold, 1882), Stiles and Goldberger, 1910. 
(:F igs. 254-255.) 

Descr£pt1:on: Conical worms, 4 · 5-5 · 5 mm. m length, 2 · 5-
2 ·75 mm . broad and l ·7 mm. thick, slightly bent ventrad; greatest 
diameter posterior, attenuating gradually .and considerably cephal.ad. 
The genital pore is in the oesophageal zone, about l · 0-1·5 mm. from 
the oral encl. The posterior sucker measures l · 7 mm. transversely 
and 1·4 mm. in dorso-ventral diameter. Its opening is directed 
slightly ventrally and its surface bears prominent papillae. The oral 
sucker has two caudal lateral diverticula, and has a well define<l 
sphincter about 0·12-0· 14 mm. from the oral end. The intestinal 
caeca pursue a wavy course and extend to the acetabular zone, and 
then curve slightly cephalad before they terminate. 
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HELMINTH PAltASITES OF Tl!E ELEPHANT. 

The excretory vessel is well developed, dorsal of the cephalic half 
of the acetabulum. 

The testes are situated in the equatorial zone, their fields are 
separate and their zones nearly coincide. 'l'hey are lobate, and 
measure 0 · 4 mm. in diameter. The seminal vesicle is a coiled duct. 
A pyriform cirrus sac is present, and is 0 · 44 mm. long, and 0 · 33 mm. 
in greatest diameter. 

The ovary is post-testicular, in tercaecal , pre-acetabular and 
nearly or quite median. The vitellaria consist of sparsely scattered 
small follicles extending the length of the intestinal caeca. Laurer's 
canal open in the zone of the shellgland. The ova are elliptical and 
measure 0 · 15 x 0 · 07 mm. 

Ha bi tat : Colon. 

Host: Indian elephant. 

Pfenderius birmanicus, Bhalerao, 193f). 

(Figs. 266-257.) 

Uescnptwn: The worms are oval, " ·ith the anterior end 
attenuated and the posterior hemispherical. 'l'he dorsal surface is 
0onvex and the ventral aspect is almost :fl.at "·ith a little concavity. 
'l'he worms measure 2 · 3 mm. in length , and 2·12 nun. in breadth. The 
mouth is subterminal and surrounded by papillae. 'l'he acetabulurn 
is situated at the posterior encl of the body, and is subterminal , 
0·92-1 ·0.2 mm. in diameter. 'l'he genital pore is situated 0·48 mm. 
from the anterior extremity. 

The oral sucker measures 0 · 39 x 0 · 46 mm. , and has two well 
developed diverticula. The oesophagus enlarges posteriorly into a 
l arge oesophageal bulb composed of circular muscle fibres and which 
is surrounded by thick glands. The intestinal caeca run laterally 
and Lermiuate lateral to the acetabulum. The caeca .are diverticu­
hted internally, the diverticula being either simple or divided. The 
excretory bladcler is pettrshaped, and opens posteriorly on the dorsal 
side. 

'l'he testes are situatetl .antern-lateral to the posterior sucke1·. 
'l'hey are lobed anrl measure 0·28-0· 33 mm. x 0·31-4·46 mm. 'l'he 
coiled vas deferens enters a muscular, spincUeshaped cirrus sac 
measuring 0 · 5 x 0 · 3 mm. 

The ovary is situated immediately in front of the posterior 
sucker, ancl measures 0 · 25 x 0 · 2 nun. 'l'he shellgland is situated to 
the left of the ovary almost at tlrn same krnl. Laurer's canal opens 
on the dorsal side slight ly lateral to the central line. The uterus is 
coiled, ancl its course is similar to that of the other species of 
Pfenderiiis. The vitelline follicles extend laterally to the intestinal 
caeca and the posterior sucker. The eggs are elliptical, and measure 
0·16 x 0·09 mm. 

Habitat : Large intestine. 

Host: Indian elephant. 
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Discussion: Bhalerao, 1935, elasses this species under the sub­
family PFENDERTKAE of the family l' ARAMPI-IISTOMIDAE, on account of 
the elongate, spindle-shaped and muscular cirrus sac, and the oral 
sucker " ·ith lateral diverticula. 

Pfenderius heterocaeca (Fukui, 1926), Bhalerao, 1935. 

(Figs. 258-259.) 

S;i;n. Tagit?naea heterocaeca, :Fukui, 1926. 

Description: The worms measure 3·13-4 · 8 mm. in length, 
2·5-3 mm. in brea dth, and l ·8-2·4 mm. in thickness. The body is 
oval in shape and somewhat flattened dorso-ventrally. 'l'he dorsal 
side is convex and the ventral is either quite flat or slightly concave. 
The anterior end is attenuated while the posterior is hemispherical. 
'l'he genital pore is ventral, situated 0·7-1 ·09 mm. from the anterior 
extremity. The posterior sucker measures 0·97-1·27 mm. in 
diameter, .and is situated on the ventral surface of the body. 

The mouth-opening lies at the bottom of the papillatecl anterior 
portion, and is directed towards the ventral aspect. The mouth is 
surrounded by the oral sucker which measures 0 · 61-0 · 78 x 0 · 50 mm. 
Posteriorly the oral sucker has two simple diverticula. The oral 
sucker has a sphincter near its .anterior end. 'L'he oesophagus measures 
1 ·53 mm. in length. At its posterior encl the oesophagus has a 
muscular bulb which is composed of alternate layers of circular and 
longitudinal muscles. The intestinal caeca terminate on either side 
of the posterior sucker. They are short and stout and are divided 
into two parts; a much s'l'i·ollen anterior portion, and a slender 
posterior portion . 

The testes are two large bodies lying connubially slightly in front 
of the acetabulum, and measuring 0 · 425-0 · 51x0·33-0 · 425 mm. 
'l'hey may he either hi- or tri-lobed . The va.s deferens is coiled, and 
enters the thick, muscular, clubshapecl cirrus sac, measuring 0 · 62-
0 · 82 x 0 · 7-0 · 33 111111. In the cirrus sac the vas deferens forms a long 
clubshaped Yesicula seminalis which is again £ollm1·ecl by a short 
thin pars prostatica surrounded by non-cellular prostatic glands . At 
the terminal encl of the male genital duct is the cirrus which is 
conical and muscular, and almost as long as the vesicula seminalis. 
The la st portion of the genital cluct enters the hermaphroditic bulb 
and opens on a genital papilla 11·hich is not Yery prominent. 

The ovary is oval in shape, and measures 0 · 23-0 · 33 x 0 · 2-
0·3 mm., and lies on the antero-lateral border of the posterior sucker, 
close behind the left testis. The sh ellgland is larger than the ovary 
and measures 0 · 33-0 · 42 x 0 · 19-0 · 323 mm. It is situate cl posterior 
to the ovary. Laurer's canal opens dorsally, slightly lateral to the 
central line. 'l1 he oviduct opens together with the male genital duct 
on the genital papilla. The vitelline glands consist of follicles ly ing 
external to the intestinal caeca an cl the posterior sucker. The follicles 
extend the whole length of the intestinal caeca up to almost the 
centre of the posterior sucker . The excretory vesicle is pearshapecl, 
and opens almost at the posterior encl on the dorsal surface of the 
body. 
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'fhe lymphatic syste1n consists of three pairs of main canals, 
which comnrnnicate with one another in the region of the oral and 
posterior sue ker. 

The ova measure 0 · 135 x 0 · 08 mm. 

Habitat : In testme. 

Host: Indian elephant. 

D'iscussion: Fukui, 1926, distinguishes the genus Tagitmaea fron1 
the genus l'fenderi:i1s, on the following characters: -

l. The acetabulum, which is not papillated in the former, but 
papillated in the latter. 

2. The oesophageal bulb, which is composed of alternate bundles 
of circular and longitudinal muscles in the former, but of thick 
bundles of circular muscle only, in the latter. 

3. The caeca, which is divided into an anterior broad, and 
posterior short and slender portion in the former, but which is 
undivided in the latter. 

The species described above resembles Tagumaea in having the 
musculature of the oesophageal bulb composed of alternate layers of 
circular and longitudinal muscle fibres. It differs from both the 
genera however, in that the caeca are diverticulated internally. Since 
the species in question has also some characters in common with 
Pfendm'itis pap1:llatiis and Ta.ginnaea hete1'ocaeca, Bhalerao, 1935, 
proposes to drop the genus Tagumaea, and to include the species 
heterocaeca under Pfenderius, so that the genus Ta,gumaea then 
lapses into ·synonymy with the genus Pfenderii1s. 

Although specimens of 1'. heterocaeca were not available for 
study, the present writer agrees with the abovementioned author that 
relatively insignificant characters such as the papillated or non­
papillated condition of the acetabulurn, the texture of the musculature 
of the oesophageal bulb, and the simple branched or heteromorphic 
nature of the intestinal caeca . do not form a valid basis for the 
creation of a new genus. , 

Sun-FAMILY III BRUMPTINAE, Stunkard, 1925. 

D1:agnosis: Paramphist01nidae: Body sub-pyriform, with two 
posterior prolongations containing most of the vitellaria. 'fhe 
acetabulum is small, situated at the- ))oint of insertion of the auricular 
appendages. Ventral pouch absenf Oral sucker with diverticula . 
Pharynx absent. Genital sucker present. Testes lobate , their fields 
adjacent and zones coinciding. Ovary post-t esticular. Vitellaria 
lateral, in the auricular prolongations of the body. Cirrus pouch 
present. Intestinal caeca large and sinuous . Lymphatic system 
complex. 
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Genus B1iu~IPTIA, Travassos, 1921. 

Syn. Cladorchis, MacOallum, 1917. 
Diagnosis: Body sub-pyriform with two posterior appendages in 

the form of an ear, and which foce ventrally. Acetabulum small, 
situated bet,nen the two auricular formations. Oral sucker ·with 
well rlevelope<l diverticula. Pharynx absent. Genital port') with a 
genital sucker, median, post -bifurcal. A large cirrus pouch present . 
Testes lobate, with %Ones coinciding and fields adjacent, intra-caecal, 
and partially in the caeca.I zone. Uterus dorsal. Ovary post-testi­
cular. Vitellaria are branched, situated in the auricular appendages. 
11he lymphatic system is complex. 

Type-species: B. bicauilata, from the African elephant. 

H1·umrptia b·icaudata (Poirier, 1908), Travassos, 1934. 

Syn. A1nph·istoma bicaudata, Poirier, 1908. 
Clado1·ahis gi.qas, .MacOallum, 1917. 
B1'umpt1~a g?:g'as, Travassos, 1921. 
Bnlmptia gigas, .Maplestone, 1923. 
Bruniptia gigas, J oyeux anrl .Mathias, 1926. 
Brumvt·ia g·igas, Fukui, 1929. 

Description: The worms are 12-15 mm. in length, and 7-9 mm. in 
breadth. The body consists of two portions; an anterior conical 
portion, and a posterior part consisting of two crescentic appendages, 
'l'he ventral surface is almost flat from side to sid e, while the dorsal 
surface is convex. 

The acetabulum is slightly in front of the posterior extremity 
of the body of the worm and is situated entirely on the ventral 
surface, and directed ventrally. The genital pore is situated about 
midway between the two suckers in the midline of the ventral surface. 

The most characteristic feature of the worm is the presence of 
two large crescentic caudal appendages which arise from the postero­
lateral borders, and measure about 5 mm. in length whe·n fully 
extended. As a rule their borders are im:urved towards the ventral 
surface, so that they appear somewhat shorter and tend to overlap 
the posterior sucker. 

The oral sucker surrounds the mouth and bears two large 
muscular diverticula which run rn a dorsal and slightly posterior 
direction. 

The oesophagus is simple and passes into the intestinal caeca 
which pursue a wavy comse laterally and encl in the dorsal part of 
the caudal appendages. 

The testes are large oval organs lying side by side in the lateral 
fields in front of the acetabulum, and the posterior part of the cirrus 
pouch lies between their anterior ends. 'rhe testes are lobed and 
measure about 3·5 mm. in diameter. 'l'he vas cleferens forms a 
dilated thin-walled sac, the seminal vesicle whi ch runs into the 
cirrus pouch (4 mm. in diameter), and then passes into the pars 
prostatica which eventually unites with the uterus near the centre 
of the eirrus pouch. The genital duct openfl on a genital pa pill a. 
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The genital pore is p10vitled with a small sucker surrounding 
its opening (see Fig. 2Gl), and the genital papilla lies "·ithin the 
genital sucker and is sunounded by a small atrium which "·ould 
obviously disappear if the papilla were extruded. The ovar~r lies 
towards the dorsal surface bebreen the testes and slightly to one side 
of the mi<lline. 'l'he slwllgland lies on the medial aspect of the 
ovary. Laurer's canal runs dorsally from the shellglaud, and curving 
posteriorly over the anterior end of the e:s:cretory bladder, it open;; 
in the midline above. tlw mic1dle of fop bladder far in front of the 
excretory pore. 

'rl1e vitellaria consist of numerous collections of follicles which 
almost entirely fill the two caudal appendages. In some cases a few 
follicles may lie in front of the acetabulum. The eggs are oval and 
operculated and measure 0·112 - 0·116 x 0 · 076 nnn. (Figs. 260 and 
261). 

Habitat: Large intestine. 

Host: African elephant. 

Sun-F.urrLY IV GASTRODISCIDAE, Stiles and Goldberger, 191U. 

Definition: Paranvphistomidae; with flattened leaflike bodies, 
divided into anterior and posterior portiom. Oral sucker with paired 
diverticula. Cirrus pouch and genital sucker absent. 

Genus GASTRomscus, Leuckert, 1877. 

Dia/Jnosis: Body clividecl by a constriction into a small, nearly 
c;ylimhical, anterior portion and a large, discoidal, ventrally con­
cave, posterior portion. 'l'he latter is covered with regular rows of 
large papillae and contains the genital glands. A ventral pouch 
an cl genital sucker are absent. The posterior sucker is small an cl 
sub-terminal. The oral sucker bears a pair of cliverticula. The 
intestinal caeca extend posterior behind the testes. The ovary is 
post-testicular. The vitelline glands are mainly lateral to the 
intestinal caeca. 

Parasites of mammals. 

Type-species: G. aegypt'icus (Cohbold, 18701. 

Host: Equidae. 

Gastrndiscus secundus, Looss, 1907. 

(Fig. 262.) 

This ,,-onn, very common in equines in India, \1·as first recordecl 
from elephants by Bhalerao, 1933. He describes it as follows: -

'l'he body constructed into a cylindrical or slightly depressed 
cephalic portion, and a broad, oval, or disclike posterior portion. The 
body measures 7-8 mm. in length, and 5-8 mm. in maximum breadth. 
The thickness is 1·75- 2 mm. The cephalic p.ortion is 1·87-2 · 6 mm. 
broad and l · 09-1·17 nun. long. The disc is 6 · 3-6 · 5 mm. long, and 
5·8 mm. broad. 
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'L1he mouth is situated at the anterior extremity on the ventral 
:side. Tactile papillae open at a distance of 0·4 mm. from the oral 
aperture. 

'11he sides of the abdominal disc tend to roll down ventrally. 
The ventral surface of the cephalic portion behind the mouth "is 
slightly excavated. 'l'he ventral surface of the disc is covered with 
pa pi~lae or pseudo-sue kers, bearing on their summits small slit like 
openmgs. 

The genital opening is situated l · 12-1 ·48 mm . from the anterior 
extremity of the disc. The genital ducts open close together 
separately on a genital papilla. 

The posterior sucker is situated centrally at the posterior end of 
the body, and measures 1·2-1·7x0·98-1·08 nun. 

'l'he mouth is surrounded by an oral sucker measuring 0 · 32-0 · 4 x 
0 · 46-0 · 65 mm. It is followed by a portion into which open the two 
diverticula measuring 0 · 54-0 · 63 x 0 · 35-0 · 4 mm. The oesophagus is 
a long straight tube measuring l · 3-1·7 x 0 · 23-0 · 25 mm. Its walls 
are glandular. At a distance of about 0 · 7 mm. from the anterior end 
of the disc the oesophagus bifurcates into two intestinal caeca. 'rhe 
latter are straight and pass along the sides of the body and end at a 
clistance of about l · 49-1·52 mm. from the posterior end. In some 
cases the caeca pursue a somewhat wavy course. 

The testes are situated diagonal to each other in the centre of 
the body. They measure 0·98-1·2x0·88-0·98 mm. The anterior 
testis is on the left side. The coiled vas deferens lies anterior to the 
left testis and opens on the genital papilla. The ovary also lies on 
the left side and measures 0 · 4-0 · 48 x 0 · 38-0 · 4;-i mm. The uterus 
takes a sinuous course between the testes and passes on the right side 
of the vas deferens. 

The shellgland lies to the right side of the ovary and measures 
0 · 62 x 0 · 36 mm. The vitelline glands extend from the level of the 
genital pore to the middle of the posterior sucker. The follicles lie 
mostly in the extra-caecal area although a few may overlap the 
intestinal caeca as well. 

The ova measure U · 125-0 · 16 x 0 · 09-0 · l mm. 

Habitat: Large intestine. 

Host: Indian elephant. 

CROUP DISTOMATA. 

Definition: Dige1ieci; with two suckers, the posterior of which is 
ventral, separated from the hind end by at least a part of the genitalia. 

FAMILY F ASCIOLlDAE . 

Definit·ion: Large fiat worms \6th the genital pore in front of the 
ventral sucker, and with much branched testes and intestinal caeca. 
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Genut> FASCIOLA, Linnaeus, 1758. 

Diagnosis: The anterior end frequently forms a conical portion 
marked off by distinct " shoulders " from the rest of the body. The 
intestinal caeca are much branched. The ventral sucker is situated 
in the anterior region of the body. 'l'he ovary and testes are much 
branched. 

A cosmopolitan parasite. 

Type-species: F. hepatica, Linnaeus, 1758. 

Species in elephant: F. jacksoni, Cobbold, 1869. 

Fasciola jacksoni, Cobbold, 1869. 

(Fig. 263.) 

Syn. Cladocoelium elephantis, Diesing, 1858. 
Distomum elephantis, Diesing, 1858. 
Distomum jacksoni, Braun, 1892. 
Fasciolopsis jacksoni, Looss, 1899. 

Description according to Bhalerao, 1935 : The worm is more or 
less pear shaped in appearance. The anterior and posterior ends 
have a tendency to curl down ventrally. In some cases the cephalic 
end is distinctly set off the rest of the body, and in such cases the 
" shoulders " are very well defined. In other specimens the cephalic 
end cannot be so well distinguished from the rest of the body. 

The worms measure 12-14 mm. in length, and 9-12 ·5 mm. in 
breadth, and l · 5-2 mm. in thickness. The whole body is covered with 
a thick cuticle beset with close-set alternately transverse rows of spines 
which measure · 042- · 055 mm. in length. The spines on the dorsal 
and ventral sides of the body are equally stout. The mouth is 
surrounded by an oral sucker which is elliptical in shape and 
measures 0 · 52-0 · 64 mm. x 0 · 44-0 · 43 mm. The pharynx is large. 
The oesophagus is very short. The intestine is branched both 
internally and externally, but the branches on the outer side are 
more profuse than those on the inner side. 

The ventral sucker measures 1·18-1·41 x 0 · 97-1·017 nun. Its 
cavity is somewhat triangular, and in some cases a notch is seen 
posteriorly. The genital pore is situated about 2 · 5 mm. from the 
anterior end. 

The testes lie centrally in the body, one behind the other. 'fhey 
occupy nearly half the area of the body. The cirrus sac is pyriform 
and is situated anterior to the ventral sucker. It measures 
0 · 73 x 0 · 56 mm. The cirrus is a very long structure and may be 
coiled in the cirrus sac or may protrude considerably out of it. 

The ovary is a branched structure lying on the right side of the 
central line, immediately anterior to the testis. It measures 
l · 37 x l · 28 mm. The shellgland lies centrally, anterior to the 
testes, and measures 1 x 0·74 mm. The receptaculum seminis is 
absent. Laurer's canal commences from the oviduct and opens to the 
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exterior on the dorsal side of the shellgland. The vitellaria are very 
extensive and occupy nearly two-thirds of the body. The vitelline 
follicles are small and are situated in the meshes of the intestinal 
branches. The vitelline receptacle or yolksac is situated in the 
centre and measures 0·14 x 0 ·] nun. 'fhe uterine coils lie between 
the shellgland and the ventral sucker. The eggs are operculated and 
measure 0 ·110-0·120 x 0 · 05-0 · 062 mm. 

Habitat: Bileducts and duodenum. 

Host: Indian elephant. 

CLASS CESTODA. 

ORDER CYCLOPHYLLI DEA, CARus. 

Definition: Vitelline gland compact and unpaired, in neighbour­
hood of ovary. 

FAMILY ANOPLOCEPHALIDAE, FuRHMANN, 1907. 

Definition: Rostellum unarmed , mature proglottides usually 
broader than long, testes mostly anterior or lateral to female organs. 

SUBFAMILY ANOPLOCEPHALINAE, Blanchard, 1891. 

Diagnosis : Anoplocephalidae: Genital ducts 
dorsally to longitudinal excretory vessels. Uterus 
tubular, sac-like, branched or reticular. Adults in 
birds. 

usually pass 
persistent and 
mammals and 

Genus ANOPLOCEPHALA, Blanchard, 1848. 

Diagnosis: A single set of reproductive organs in each proglottis. 
Genital canals pass dorsally to longitudinal excretory vessels. Genital 
pores unilateral (or occasionally alternating). Vaginal pore ventral 
to cirrus-sac. Testes aporal, or scattered uniformly throughout the 
proglottis. Female glands poral, but in the parasite from the 
elephant the female glands median in position. Uterus a transversely 
elongated sac with pocket-like appendages anteriorly and posteriorly. 
Eggs with well developed pyriform apparatus. Adults in mammals 
and birds. 

Type-species: A noplocephala perfoliata (Goeze, 1782). 

Species in Elephant: A. manubriata, Raill., Henry and Bauche, 
1914. 

Anoplocephala manubriata Raill., Henry and B.auche, 1914. 

(Figs. 264-266.) 

Desc1·iption: Railliet, Henry and Bauche, 1914, describe the 
worm as follows : -

Only two specimens and a number of gravid proglottides were 
encountered in an Indian elephant. 
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The two specimens presented th e following me.asurements : -

'l'he fil'St 2 · 6 crn. lon g and J · 6 em. wide, the second 1 · 5 cm. long 
aml l ·2 cm. " ·ide, but soin e of i.he isolated gravicl proglo ttides, how­
en'l" 1neasure<l up to 4 cm. in wiclth. 

'l'he scolex forms a Yolumiirnu s ma sN, i.etragoual i11 shape, aucl 
cl epressecl frorn before lrnckwan ls. H mea sures 6 mm. to 7 mrn. 
transversely an<l from ,-1-,3-G mm. clo1 ·No-Yenfrally . 1.' he scolex cani e<> 
no hooks, hut it is proYi<letl 11·iih four large snck ers which a1·e 
separated horn on e another by two noo;s-shaped grooYe,-; of whi rh 
the dorRo-vent ral groove is more pronounce<!. ln the on e specimen 
this grooYe \\·as eYen rontinuecl onto the dornal an<l Yentral faces of 
the strobilus . There is no neck ; a simple fol<l separates the srolex 
from t he strohilus. The strobilns attain s its nrnx iurnm width about 
1 · 5 cm. from. the scolex. At the point of maxiurnm wicl th the 
strohilus form s .a lateral bulge ,,·hich is more marked on the left side. 
From this point backwards i.h e Rtrobilus becomes narrower but the 
individual segments 11ecome longer and less thick. 'rhe aYerage 
thickness of the segments are from 2 · 5-3 mm. The anterior segments 
of the strobilu" are YeI')' short (1 · 0 mm. long), hut t hey increase in 
length toward s the mid(lle aml again shorten to,nnh the posterior 
end . 

There are two longitucli11al .anll Yenb·al, excreto ry rnuals ''°hieh 
are united by a transYerse canal in the pm;terior r egion of eaC"h seg­
ment. The tra nsYerse carn1ls of su ccessive segrn eu ts a re also in com­
munication by mea ns of a \1·ell cleveloped longituclin al anastomosis. 

Ther e are two simple lateral nen e stnmds. These li e external 
but very close to the lateral excretory canals. 

The genital 01·gaus are full y clevelopecl at n <listance of t wo cm. 
from the scolex, but at thi s point the uterus contain s no eggs yet. 

The testes are small and numerous; distributed in the dorsal 
region of t he segment . The testicular zone stops 1 · 5 mm. from the 
lateral margin of each segment. The vas cleferens nms the entire 
" ·idth of the testicular zone in the segment. In reality there .are 
two vasa e:fferentia, very un equal in length , which unite aft er a short 
<li:-;tance to form a much convoluted seminal vesicle. The cirrus 
vouch is fusiform and m easm es l ·5-1 ·8 mm. in length by 0·25-
0 · 28 mm. in \Yidth. 1' he ejaculatory duct forms one or two coil s 
before leading to the exterior. 

The genital pore is situntecl anteriorly on the left side of each 
segment, forming a small atrium which is clirertecl anteriorly. 

The penis '"as not seen in the eYuginat ell condition , but appears 
to be ciliated. 

The ovary almost surrounds the vitellarium and measures 
l ·5 mm. It occupies .a considerable central portion in the posterior 
region of the segment. 

The vagina after a short distance forms a large r eceptaculum 
seminis, situated 0 ·3 mm. from the genital pore. The uterus is 
conspicuous in the posterior segments of the strobilus and consists 
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of a large transverse canal with anterior and posterior pocket-like 
appendages, but in the gravid proglottides the uterus is no more 
than a transverse ban cl consisting of small pockets containing the 
eggs. 

The eggs are irregular in outline, circular or slightly pentagonal 
or hexagonal in shape, with a diameter of 0 · 07-0 · 08 mm. 'l'he eggs 
have a pyriform apparatus measuring 0·05 -0 ·055 mm. in length , 
and contain embryos measuring from 0 · 017-0 · 022 mm. 

Habdat: Intestine. 

Host: Inrlian elephant. 
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Fig. l .- 1vlurshidia-ferna\e genital ducts. (Orig.) 
Fig. 2.-Mitrshirlia murshida-fernale tail. (Orig.) 
Fig. 3.-lllurshidia murshicla-anterior end , dorsal ,-icw. (Orig.) 

4 
Fig. 4.- Jlurshiclia murshida-anterior e nd , lateral view. (Orig.) 
Fig;. 5.- M1.1rshidin mwrshida-nrnle bursa , dorsal ray. (Orig.) 
Fig. 6.- !Jhtrshidia nrnrshicla-" beaked" ti.p of male spicule. (Orig.) 
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HELMINTH PARASITES OF THE ELEPHANT. 

9 

Fig. 7 .-J[ursh,idia 111iirshirla-spicules of male. 
(Orig.) 

Fig. 8.-Miwshidia intirsliirla-male bursa, 
l::tteral v1e\Y. (Orig,) 

Fig, 9.-llltirshidia falcifera-female tail. (Orig.) 
Fig. 10.-Mnrshidia murshida-anterior end, lateral vww. (Orig.) 
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L<" ig . I L. - Murshid io falc'ifera-heacl , la t eral v1ew. (Orig .) 

• ~.f f'll'l 

I 

Fig .12.-illurs li idia falcifera- head , dorsa l vi CIL (Orig .) 
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·5 M 1' 

Fig. 13.-.L1forshidin falcifera- rnale bu rsa , lateral view. (Orig.) 

Fig. 14.-.Ll!forsliidia falcif era-rnaie bmsa, lateral view. (Orig.) 

132 



0. l'. V AK DE Ll \\ 'ES'l' ll UY SE:\" . 

r 

I 

~ 1 

I 
I 

r 
/ 

I 

lb . 

15. - J / 1irs/iitlia /11/c1/e m - ninl1 · ln 1rs;i. J;1tpral 1· ie\\' . (Orig. ) 
l G.-·J/ 11r8lr iiliu j11lci/cru-- 1nal" llll r s:1. d CJ rs;iJ ra y 1·a ri ;1tio n . 

) 

17 
1-' ig . l/. - Jl 1n·s/ii dir1 lu/ c ifero- 111;ile hu r s;1. d o rsal rn.1-. (Ori g .) 
F ig. l 8 .-.l/ 11rshidiu f11lc i f1' 1'U - f'pic 11I Ps of 111;11 <'. (Or ig.) 
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tllO. 

19. 

F ig. H!. - Jiiirshidin inrlica- antcrior encl , dorsal 1-imL (Or ig.) 
Hig . 20. - .l fo !'shidiu inclicn- head . lat0rnl .-imY. (Ori g .) 

21 

F ig. 21.- JIMsli icli11 inrlica-hcad , dorsal 1-icw. (Ori g .) 
F ig. 22.- Jhirsliidia indirn-malc lrnrsn, latera l Y1ew. 

Fig. 23.- Mnrsh iclio, ·indica- malc burnn, lnternl lohr. 
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L•' ig. 24 .- M wrsl1 id ia ind ico- \1c:1<1. do r sal Yll'\\". (Orig.) 
.Fi g. 25.-Jl[1lnhidiu inrlicr1 - rn a!e lrnrsa, clo 1·sal r a>· · 

=;;;rc;-
-~=Tm1 /{f l 

1 

,111 

F ig. :2G .- Jl 11.1sliidia i11d icu- fr11rnlc tail. (Orig .) 

Ori g.) 

F' ig. 27.-J[ ur shicliri 11ev e1l-l e m u i1·c i-fernah• tnil. (Orig.) 

l''ig . 28.- Jf 11rsliidi11 inrlico - female. nilrnr rqrion. (Orig.) 

135 
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F igs , 29, 30.-.llwsliidia ind ica- female t :iil varintion s. (Orig .) 

Figs. 31. , 32.- Jl/ ://sl:idia in diw- ma le llllrs<l. dorsal ray v ariati on s . (Ori g .) 
Figs. 3:l, 34.- Jll11 rs 7: id io in dico - mn le bursa. e:derno-d.orsnl r a .v variation s . 

(Orig .) 
Pig. 35 .- Jln r,, /, id ia n ev e1l-le 111 uire i- male , bursa, dorsal lobe . (Ori g .) 
Fig. 36.- .lf Ill s/1 id ia frid icn-spi c- 11 l es of rnalc'. (Orig. ) 
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Fig. 37 .- .l/ arsh idia ne ceu-l emn.irei n ntcrior e nd, lateral Yie"-. (Orig .) 
Fig . 38.- Jlnrsli idici 11 cv e 11-lem airei-a sub-m edian papill:i. (Orig .) 

) 
l a 

~~­-~~~~%~%°'~ 
O· ,M M .37 

l <' ig. 39.- .lforsh idici nevcii-lemairei.- spicul es of ma le . (Orig. ) 

Fi g . 40. - Mm·s/1 iclia ncve 11-l emairei-ma k bursa, la tenil lobe. (Ori g.) 

.,t.f I . 

·1 
Fig. -Jl. -.ll nrshiclia l i11stowi- 111alo bursn, lateral ,·iew. (After Klrnlil , 1922. ) 
Fig. "1-"2. - Jfo rshidin li11sto1ci- nnte rior encl. (Fro111 l\'hali l, 1922, after Leiper. ) 
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µJ, 

l•' ig . 1:1.- J / 11nhidiu /1111/ iu---henll . (.-\ fl" r l\h a lil , ]\):22 .) 
1-' ig . 1-l. - _l/ 11."sl1idiu /11 11li11 - a11tt ·r i1J1· 011d. (,\ f l< •r l'li;1l il. l \l'.22 .) 

Vi " ~ !) .-.\ l 11rshid i o ho rlia- mak b u r s a. late ral ,-iew. ( ~-\l' te r Kl1ali l . Hl '.22 .) 
Fi g : -W .-.\l 11nh idio /1 Ul/io-rn a i<· hursa. do rsal r a .,-. (,U te r L\:J i:il i l. Hl22 .) 
F ii:o;. 4 7 .- l l 11 rs h id ia had irr - s p ic u le' o l' 111 a le . ( Af t.. r }; l1a l j I. 1922.) 
Fig . 41' .- .\111rshi ili11 ii Ull i<1 - i"<' ll1alc tail. L \ ftc> r K hal i l. 192:2. ) 

138 



0. l'. VA?\ DEll WESTHUYSK'i. 

~[ 

Fig. 49.-Murshidia lonaicaiidata-antcrior end. (After Neveu-Lemaire, 1928.) 
Fig . 50.-Murshidia lonaicaiidata- rna1 c bursa, lateral view. (After Neveu­

Lcrnaire , 1928 .) 

i~ 

SZ . 

Fig. 51.- Mwrshidici lon(Jiccmdata- fe nwle tai l. (After ::\'evcu-Lemaire, 1928.) 
Fig. 52.- Jliirsliidia lmi(Jicrmdata- head , latcrnl view. (After Nc,·eu-Lemaire, 

1928.) 
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Y i.l.(. 7::l. - .l / 111sliidi 11 /)1'11cl1U-' " ' /i-'- a•1 le r i"r l' ncl , !nfrral 1·1e11· . ( .\ ft p1· .:\l ii1111 1g. 
103:2. ) 

l•'i g . . j .l. - J / 111'.<liid iu IJl'Ucli>J.ll'l' /i.<--:111r1' r io r <' li d . '"' 11t ral 1· i0ll' . (.-\ ftc r .:\J o1111 ig. 

SS 

F ig . 55 .- Jhtrsl:iclia 

l.•' ig . 56. - Jfll nh id io 

LC ig. 51.- J lu /'sh idiu 
l.<' ig. 58 .- J l m ·sh id ia 

19:l:2.) 

~1 

sfo 
brnchyscel i.1- male burs:-t , dorsal 1·1c"" (.-\ tfe r .:\lii nni g, 

19:32.) 
/J1"r1chusc Pii .- - li1al c l)l1rs11 . l:1kral 1·1011-. ( .-\ ftcr .:\f011 ni12; , 

rn:12 .) 
11/1·icrui11- l1<'ncl . clon-:11 1·1011-. C\ fter L1111e. 19:21 .) 
africana- femall' t a il . (A ftl' l' Ln nc. 10:21. ) 

60 
.L~ig . 59. - J l tirsliidiu nfl'iw110- n"ile l1Urs11 , la tNn l 1·ie11-. (Afte r L 11 11 c . 19:2 1. ) 
J< 1g . 60 .- .l/ 11nhidi11 (lj1 ·i1·n1111 - !l1:dc h n r ~a . dor s; i\ r11.1-. ( . .\ ftN La ll c. J D2 l .) 
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~[ 

J 
) 
b :5 

F g. 61.- .l/1o ·s li idia a nisei- head, late ml view. (After Khalil , 1922.) 
l•' g. G'2 .- Jf111 s!tidiu unisa- fe innlc tail. (After Khalil. 1922 .) 
F g. G:l. - Jl'llrshidia anisa- n.nterior end. (After Khalil , 1922. 

65 

Fig . 64.- J / 1i1·shidia onisa- nrnlc lJUrsa , laternl 1·ic11". I After Khalil , 1922 .) 
Yig. Gi5. - Jln 1'Shidia du1i:oodi- l1 e nrl. \;1krnl v1e 11 . (After E.hnlil, 1922.J 

141 



\il 
l 

1.1 " I, 
' 

HELMINTH PARASITES OF THE ELEPHANT. 

6~ 
Fig. 66. - 1Vl1irsh·idia dawoodi-male bursa lateral view. (After Khalil, 1922.) 
Fig. 67. - .Mttrshidia dawoodi-male bursa: dorsal ray. (After Khalil, 1922.) 
Fig. 68.-Mnrshidia dawoodi-femaJe tail. (After Khalil, 1922.) 

Fig . 69.-Jhmh·idia 

J~ 

6t; 
onwensis--'-''anterior end, lateral 

Lemaire, 1928.) 
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1~ 

Fig. 70 .- .Jhirshidia omoensis-nrnle bursa, lateral view. (After N eveu-Lemaire, 
J928 .) 

Fig. 71. - Jforshicl ia omoensis-female tail. (.After Xen~u-Lcrnairc . 1928 .) 

Fig . 72.-1llursh·idia 01noensis-(li'rom Africa n Rhinoceros.)-ltcad , dorsal vie\~. 
(After X e,·e u-·Lema 1re, 1924.) 
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U\ 

i ~
1

i g . 7 L - .l! 11rs.l1 id111 

Yi g. J;')_ - J/ 11 rs/! iii iu 

1Jrf'1·u·u1,.-:.11/uf11s - ;1 11 {('f'io r «nd . 
.\l ii1111i g . l! J:l:! ) 

l>f'f' r1n11 ,1 s1t{rr t 11s l1t': 1d. <lor~ :1! \ ' il'\\' . 

IJl'l'l · ir11p.,11/oflf.S- lll;ll" il111· s:1, l:1 tl' r :tl 
I !l:3:!.) 

( .\ Ill' r 

( .\l t"r .\l ii1111ig. I !):):!. I 

\ " ll'll" . ( .\l ll'I' ~lii1111i g . 

l•' ig . iG. - J/ 11rs /1idi11 lnl'rirnp.rn/al11 8- 11 ::1 I.- h11rs:•. rl11r sal 1·1\·11·. l .\l t « 1· ~ l ii1111i g, 
l !J3:2. ) 

~) 
} 

78 

l'i .!.; . li .- .\/ 11rs/iii/i11 l11 ·e1·ir1111.,11/r1/11s ·1«•111:11« l:iil. (. \ft..1· .\l i:i11 11ig. l !J:l:!.) 

f ig. l 1' .- .l/ 11rshiili11 111r1111il1i sio - li« :1d. l:itc·rnl 1· i .. 11·. ( .-\ ftcr 1--:l1:1lil , 10:2:2. ) 
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i 1 

Po 

Fig. 79.--.ll ul'shidio m emp/1isia- nrnlc blHsa . lateral viO\Y. 
Fig. 80. - Jfor .shidiu me111phi sif1- !ll a le bnrsa, dorsal ray. 

After Klwlil , HJ22.) 
(After Khalil , 1922.) 

~[ 

81 
Fi g . 8l .- .1l11rsll ii/iu 11 11; m71/1isir1--frmak tail. 
Fi g . 82.- J l ursl1irfi11 111 emz1l1isi11- :rn te r ior encl. 

1:)22 .) 

145 

(After Khal il , 1!):2:2.) 
la teral YiO\Y . (Afte r Khalil , 
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F ig;. S:l. - Jl 11rshi<lia 11ziz11- li l•ad. l::i tc' n il 1·ip11·. (,\ ftf'r .l'-lrn lil , 1922. ) 
Fig. 84- .-J/11 nhii/i11 nziz11 - ;rntcr i.or e ncl , l'1tnal 1·if'n. (Af'tf'l· };:alil, 1922 .) 
Fig;. 8F:i.-J / 1us l1idio nziw--fcnrnlc ta il. (Alt(']" T\:l1 alil. 1922.) 

·05 Ml'\ . 

'17 

Fig. 86 .- Jh1rshidir1 azi.rn- m a lc bursa, lakr<il view . (Aftc>r J..:lrnlil , HJ22.) 
Fig. 87.- Jl wrsh'iclia a~iw-head , dorsal view. (Afte r Khalil , 1922.) 
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~[ 

Fig. 88.-illiirshidia Zo.:codontae- head, dorsal view . (After Neven-Lemaire, 1928.) 
Fig. 89 .-Jhlrshiclia Zoxodontne- anterior end, dorsal view. (After Neveu-

Lernaire , 1928. ) 
Fig. 90 .-nhirshidia loxodontoe- fornale tail. (After Keveu-Lemaire, 1928.) 
Fig . 91.-M1irshfr/ia snmlanensis-anterior end. (After Neveu-T.emaire, 1928.) 
Fig. 92.-nhirshidia sowlanensis-li cad, lateral view. (After Neveu-Lemaire, 

1928.) 
Fig. 93 .- Jforsh-ic/ia soudw1e11si5-femnle ta il. (After XeYeu-Lemaire, 1928.) 
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~[ 

~ [ 

Fig. 94 .- .l / m·shid iu hr er iro Hila-- a nt erior en d . (After X eYe11-Lernni r e . ] 928.) 

F ig. 95.-Jl 111 ·shirlio brer i c11 w ln-- hcnd, dor.Qal Yi cw. (After ;\ e \·cu-Le 111a ire , 
1928. ) 

lt'ig. 96 .-Jliirshidiu bHrica 11da- frmn le tn i i. (After X e,·e11-L0111a ire, Hl28 .) 
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Fig. 97. - Mill"sh id ill lan ei-head , late ral ,·ic 11·. (J\ fte r 'IVitcn berg, l!J25.) 

1 ~: ~ .!2:. n :~.- f) 11i/()niu n 1 11n1ei - lit.';ul. 
I· 1g . 9U. - (1JuiffJlli" r1•1111i 1' i- ht••1 d. 

100 

do r s; ; I 
lnlL' ra l 

\' ]{'\\' . 

\"I{'\\". 

I .\ fte r 
(A fte r 

L:i 11 L'. 

La Ill', 
Hl l ~I. ) 

191'1) 

l•' ig. 11 10 .- (1J11i/ ,,,,;,, rn111iei- 11 1; ile li 11r;.; ;1. [;1 lc· r;il Y1c11·. (. \f tcr J,; 1ne. 19U. ) 
F ig . l 01. - (,J 11i/,01io rr1111i1·i- male h111·s:i. dor,;ii rn.'·· (~.\ ft(• 1 · L a11P. 191.J.. ) 

IQ/ 
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102 

.2 l'r/1. 

103 

Fig. 102.-Qnilonia travancra-anterior end, dorsal view. (Orig.) 
Fig. 103.-Quilonia travancra- head, lateral view. (Orig.) 

!
~~: .. 

----~-i.' .. 

Fig. 104.-Qiiilonia trai:ancra- male bursa, dorsal ray, ventral view. (Orig.) 
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106 
01__&£ 

l<' ig. 105.-Qiiilonia irm;ancra-male burs~1. lateral ray. (Orig.) 
Fig. 106.-Qiiilonia travancra-spicules of 'male bursa. (Orig.) 

~[ 
, I 

I, 
I 

110 

/ 

108 

II/ 

jif' ~[~ 
11:;,, 

107.-Quilonia apiensis-head, lateral ne"·· (After Khalil , 1922.) 
108.- <.hLilonia apiensis-hea<l, dorsal Yiew . (After Khalil. 1922.) 
109.-<.ituloni(l apirnsi-1-.:i.nt0 ri or end. nntrnl ,· imY. (After Kh al il , 1922.) 
110.-Qtiilonia apie11sis-ferna le ta il. (After Kh a lil, 1922. ) 
111.-Q!iilonici apiensis-malc bursa, laternl ,·iew. After Khalil , 1922.) 
112.-Qmlonia apiensis-ma lc bursa, dorsal ray . (~\fter Khalil, 1922.) 
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//..3 

Fig. 113. - Qui.lonia africana- hcad, lateral view. (After Lane, 1921.) 

Ill/-

Fig. 114.-Quilon·ia Clfricana-head, ventral view. (After Lane, 1921.) 

/Id" 

Fig. 115. --·Quilonia Clfricana-rnalc bursa, ventral view. (After Khalil, 1922.) 
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l<'ig. 116.- Qii'ilon·ia africano-mal o bursa , lateral now. (After Lane, 1921 .) 
Fig. 117 .- Qn'ilonia ofricann- fe male t ni I. (After Lan e, 1921 .) 
Fig. 118.- Qii:ilonia africrrna-male bursa, dorsal ray, dorsal new. (After 

L ane , 1921.) 

~[ 

~[ 

!If 

Fig. 119.-Quilonia iiganda- anterio r end. 

Fig . 120.-Quilonia iiaanda-female tail. 
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(After Khalil, 1922.) 

(After Khalil, 1922.) 
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Fig. 121. --Qiiilonia 11()r111c711-h ead . (A l'te r K ha li l, 1922.) 

Vi g. 122 .- Qt1i/011i11 uu1111d!l - malc h 11rs::i . late r :1l Yicw . (A ffrr J\.h alil, 1922 .) 
J<' ig. J:23.- (,) 11ilo11in 111111nd11 - rn:1le b11 r s :1 , 1·<· DLr :d n ew . (Affr r Kl1 a l i l , 1922.) 
F ig . 124.-Q11i/ru1i11 h r r rirn111lu - nnl<·rinr <· nd . dor '<d 1· ic•11". (~\. fLe r 1\.linlil. 

l!J22 .) 

154 



O. P. VA N DER \YE STillTYSB.\'. 

F'ig. 125.--Qitiloniri brevicauda-ltea<l. (After Khalil, 1922.) 

f ~ 
~[ 

Fig. 126.--Qicilonia brevicauda- mu]e bursa, ventral view. (After Khalil , 1922.) 
Fig. 127.-- Qnilonia brev icctuda- .. femal e tail. (After Khalil , 1922 .) 
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,/ 

Fi g . l :21'. - (,!11ilu11 i11 l'f /1iouiw - ,1 1JtNior ""d. dor"t! , ·1c 11·. (~\ fkr h:hali l , J!.J22.) 

J<'i g . 1:20 .- (,J11 i/u11i u l' l/1iu u i"'1- fr1 1J :1k• t.iil . (. \ ftc r K h:1lil . l\J:?2 .) 

1.30 
l•' i g . l:JO .- (,i11i lo 11iu cthioui co-·head . (Aft er Khalil. l!.J22.) 
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Fig. 131. - Qu ilon ia ethiovica- rnnle bursa, 1·entral view. 
Fig. Ul2. - - Qui lonia ethiovirn--rnale bursa , lateral view. 

(After K halil , 1922.) 
(After K halil , 1922.) 

1.33 
Fig. 133.- Qnilonia 
Fig. 134 . - (Ju'ilon ia 
Fig. 135.- Qiiilonia 

kh11lili- antcrinr e nd. 
Zhalili-femalc ta il. 
l:lwl-ili-head . (After 

157 

(After K even-Lemaire, 1928.) 
(Afh>r :\even-Lemaire , 1928.) 
K emu-Lemair e, 1928.) 
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1:36 .- Quiloniu lo_,. (l,/onfoc- a11terior end. 
13i .- Q111/oni11 lo:codonlue- fornalc t ail . 

13 '8 

(.\ fh'r .1\cvc11-Lernairc, 1928 .) 
(.\ ftcr ~ c ,·cu- Lcrnnire, 1928.) 

F ig. 
} ' ig. 
Yi g: . 138 .- Qui/oniu loJ·o,lonlue- li ead . (A li.er :\ cn'11-L emnirc, 1928.) 

iocy hl-O 

Fig. 139.- Qtiiloniri 11wg nri- a nter io r <' JlCl. n:nt ral v it•11-. (Afte r K e1·c u-Lc ma ire, 
Hl2v .) 

Vi g . l-J-0.- (Jtiilonio 11W!JHCL-l, eacl. (:\ l'ter .\"c1·cu-Lcnrnirc , 1928.) 
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/~/ 

F' ig. 1-1 1.-QuiZonw 1!1r1u11rr- fem ale 11 t<'l'i. (.\fter X e,·eu -L cma ire , 1928 .) 
Fig. l -12. - Quiloniu llUllJllll - malo bu rs;: . ,-entrnl Yicw. (. \ ftc r x c,·c u-L cmairc, 

Hl:28 .) 

l•' ig . l IJ.-(Jttiloniu 111 a9ll11- m;il e hnrs;i , clors; i\ r ay digit;, t ion. (After N cv eu­
Len1airc. 1S28 .) 

145 

144 

Fig . 14-t - J miru 11iieuf11-ni1te rior <' ltd. clorsa l ,-iew. (Urig.) 
Fig . U5. - .-l 11ii,-u pilecdu- hC"ad . do rsal ,·i e11 . (Ori g .) 
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Fig . 146.--A m ira pileata- accessory pi ece . (Orig .) 

Fig. 147.-.4.mira pileata-m ale bursa , later al ,-iew. (After Kl1a lil , 1922, a nd 
L an e, Hl l 4. ) 

l•' ig . 148 .- J .m irn vilea ta- m ale bu1 sa , ve 11trn l ray. (After J,mie, 1Ul 4.) 

l<' ig . 149 .- A111ira p ileuta-fema le ta il. (Or ig .) 
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Fig. 150.-11111 ira samecra-anterior end , htoral 1·iew. (Afte r M iinnig , UJ:l2.) 
Fig. 151.- .1.mi.ra som eera-fenrnlo tnil. (.·\.fkr Miinnig , 1932.) 

Fig . 152 .- .'Lmira sr1nwero- nntcrior ond , lnteral now. (After Khalil. 1922.) 
Fig. J53.-.'lmim .'(OJH'c m - mnlo hursn, In tern! Yiew. (After Kh a lil , 1922. ) 
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/. 1--~11--do ~sa. l ~v4lC of 

I 1 · 
i l ~ 

CG./J!.1..1..(e 

15.) 

F ig . 1:54- .- l~qnin11l1rin si7rnnrnli/1m11is- nni 0r io r e nd. hkrnl v iew. (O ri g.) 
F ig. l_ .):3.-- 71,'q11in11Urio sipunc11/ifor111is-- l1l':1d. do r.-,01\ Yic,,·. \Or ig.) 

Fi g . l i56 .- R a11 im1bria si7111nc11lifn rm is- n ntNior e~ t r C' ll1 ity . (O r ig.) 
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O. l'. VAK DER W ESTHUYSEK. 

Fi g . 157. - Eq11 i1111 bria sipw1 cnlif ormis-fen-,n le t:i il. (Ori g .) 

Fi g . 15R .- f•,'q1ii1111brio .1ipnnc11lifnr111is-mnlc lrnrsa, lnteral vimY. (Ori g.) 

1G3 



HEL)[lKTll PARASlTES OF THE Ll.El'I-IAXf. 

J 

Fig. 159 .-- l•:r; 11i1111 brio sip11111·11I i_fo, ·1J1 i.<-ma lc Ji u rsa, dorsal lobe. (Orig.) 

F ig. 1G0 .- 1':r1'1i1111/1ria si1>1111111/1f1n·1J1is- ,pic·11\es o f mall'. (()ri g .) 

Fi µ.. \ Gl. -- h·r1ui1111/1rin .1i 11 iinculiffl1·1111.<- mall' lrnrs:l. dor,:i l Joh<'. (,\l"ter [,ane. 
·10u .) 

lG4 



O. P . VA:\ DEH \\"ES I'll CYSE:\ 

Fig. 
Fig. 
Fi g . 

o;/i/1f1tl i11-\,c"1 I ' udililid . ' 1 · (l , >J·s;i\ 'ic'\\'. ( ( )i·,·,,.) 

/rl-l ('!lLd(' t· ·1 
111/ililuti "' (Ori g .) ~ · 

u - ;t!lb•r i. 0 1· clld, \ ;1.t« r» I .. ' ' I l'\\". 

166 
\(j.) - /)1· · . . . I /"II Sit/ I I . . 
l( j(i. - /) 1• 1· I !II I 1{1c/i11 - Jll;!I ;• 

ht1 r-., a, 

Ii \J !' .<...:;\. 

clo r.-.,;iJ \oliP 

Lt11·rnl i·i1·11·.· 

( .-\f11 · r \, ;in<'. 

L \ flt•r L;i n1 ' . f l.'i/11 11(/i/i1·fi11-111:ti(' 

lfVi 

\ 

JD\\. ) 

l!J l I. ) 



I-!EL\UKTH P~UtASITES OF THE EJ.EPIL-\XT. 

·l MM 

.V ig. liil. (11). ( /J) . (G) .- Oerrnsia addit1dia- rn ri a t ions of <lorsal m y t ip . 

(A fte r Lnne, 191-1.) 

l 
I ~ r 

lGD 

Fig . l G8 .- i '/1011i111111i11111 C/Ji.1to11111111-aut0.rio r e ncl , clor s;i l ,-1 e \\' . (Orig.) 

Fig . IGD.-Chri11i1111qi11111 ,,,,i.1fo1J11illl - ·· li ea d , dorso-internl Yicm. (Or ig.) 
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O . l' . \I ,\.'\ JJl ·: rt ·11· 1·:STJJ l "YSEJ\ . 

/11 

l•' ig . 170. - l ' lioniu111Jit11n epi.1l1111111111 - fv 111:1ic t :: i l. (Ori g .) 

F' ig. l / 1. - l "/i r111i111111i11111 e 1J1s/1,,1111111 - 11i;1I(• li11 r .,a , dors:il rny. ( .\l ie r l .:11tl' . 
UJJ I ) 

172 .- r '11 on iu 11gi 11111 e?Jisto111 u ;11 - n 1c 1 le ht1n;:1: 
. 1!)14.) 

later:d (. \I" t<• r L :1 11l' . 

11 

'(J 

· --------~ 
·1f1.M. 

1-'ig. ll :J. - ( "/1 111111 11111i11m 11111(11111.1/1111111111-11 .-p. - nnterio r end. do r s ;1\ y 1e1r. 
(Or ig . 1 

l·'i g . 11 ~. - I "/11:11iu11u111111 11111u111 1.1/111n11111- 1l.'i'· - fl' tnal v bi\. !Ori g. ) 

J67 



ITELMINTH l'An ASITE S OF THE ELEPU Al\"1'. 

r 

r~ 
·l MM 

F ig. 175 .- Clwnicrngium mag11osfu11rn 1n- n. sp. - antcrior e nd , ln ternl ,- ie w. 
(Or ig.) 

l•' ig. 176. - () /1011 icmai111n 11101111oslo mwn--n .sp .- portion of ]ea fcr 01n1. (Orig . 



l·'ig. li(. - f '/1oni unyi11111 11 t 'lf/J111s{1111111111-11. :-.:p . - 11 1;1 1t' h11r:-;a, dorsnl \ ' IP\\·. (Orig . ) 

Fi g . li8 .- f '/1r1niu11olu111 111n(J1111d n11111111- n. sp . - 11 1;1le b1 1rs<1 . \;1 tP l'<"\I \ ' le\\· . (Orig.) 

119 

11~~~:.;, \'. ~ 1, 11 

~ 

!W 
/8 1 

J<' ig. l/D. - / l11 11us l 1J111il111 fl/ /iu l11111 - l1 ead. >l1011· i11 g l:itcrnl a 11ric-1dar fol<l s . 
. (. \ ftpr ( 'ohl:ol rl. IRR :2. ) 

Jo'ig. l P,O. - / l1111 usl>111111111 foli11!1111 1- li t> :td. latp 1·al 1· ic·11·, shmri11g b11c·c·;d tPl' t h. 
(. \l' ti' r ( 'ol,lrnld. l RR:!) 

J:'i g. l ~ l. -l3 u11f1 . ..;,fru1111111 fr1/1f1f11111 - ;111tp ri o r t'lld. \"l ' ll t r al 
. ('ohh11 ld. JSR:!.) 

Jo'ig. ! -<:! . -- /i 1111,,_,f,,11111111 /1•/iu / 11111 - 111alt• h11 r ,:i. lat<- 1·'1 ! ,.;,."-, (. \ f1 1• r ('11hhol cl . 
l.38:!. ) 

l• ' ig. ] P, :L - 71 1111oslo 11 111111 fu/1ul11111 -- f0 nrn l1• tnil. (. \ /'l c•r C'olil 1old, 1882.) 

LG9 



Fi g. l 1'-l.- 7i 1u1usf1,,,111111 ure:-is11icul11111-hcad . do rsal n c 11-. 
1932. ) 

( .\l' ter :\ l o n n ig, 

l' iL!; . i ;-.; .). -- / Ju11nsl1)1/! 11111 f1rcci .-.;1111 ·1t l11111-a11 lv rlo r Pn d, lnt vr; 11 \ "l l' \\·. ( Aft l' r 
l\[0 1111 ig , I !J:l :! .) 

/86 

F i~. I KG .- H 111111s / 11 11 111111 /Jn' i;i.-.:)Jic11f1111t - 11 1a lc l1 11 r s: 1. dor.';; 1 I \ " ]l • \\ ' . I .-\ it<• 1· 
\J () 1 1 11 i ~ . I !J:l2 . I 

F ig. J,i..:t (. -- U 11 11rJs/u11111111 /JJ'(' l" i .'i/Jil'lfll/111 - 111:1 1(' 111 1 l 'S<l . la t <·1·al \ ' JC \ \'. (. \ trcr 
_\ fo 11n ig; . 1 !J:l2 ' \ 
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mu 

l<' ig . l 88.-1J 11110.stummn /wmat wn- :rnteri o r c 11d. la ter al YiP11-. (Afte r 
M ii n nig . l!):J2 .) 

Fig . 189 .- B 11110.sfom1un hu 1nol 11.11 t- h in1l c ml of ma le, la l ern l 1· 1e 11· . 

(Aftn :\ fo 11 JLi g, 19:12 .) 

Fig. 190 .- J31dlt 111osto11111111 su11r1" ri - n lltc r ior (' 11 d. l:itc r al , .. ic11· . (Ori g.) 

11 l 



ll EUlL\TJI l '.l lL\ ,'-; l'l'E S OF Till·: .LU:l'ILL\T. 

'91f 

F ig. l Ul. -· li11 1/1111"slu11111111 s11111;Pri - l'emale tnil. (0,.ig .) 

Fi g. l D:2 .- t: r1f/1"1u . ...;fu111rr111 s1111~/1 ' f't- Jn<1lv h11r:--.;1 . lnt<•rnl lnhe. (Ori g.) 

F iµ: . JD:L - H11 tl1n111sff)11111111 s111J!/C1i- l t(';1d . lnt< 1 r;1l \'ll'\\·. (Orig .) 
F i.u:. I D-J-. - U r1f/i 11111sfu111u111 .~fl 11 (fl ' ri -~ p i('1Jle-.; of 111;t10 . (Orig .) 

i•'ig . f >Jt). - /111f/im,,sfu11111111 s1111111•ri - ,;pi"11\e;.; of rn:1le. (Ori g.) 



0. l'. VA:\ J>EI( 11 . ESTJIL" Y~E:\ . 

. I 
··~ 

.l ·' iµ:. l ~Hi.-Jiu//1 111 osfu11111111 s1111u1· 11--rnal<• IJllrs:: . Jat« r:il ,. ;, ."·· (Ori g.) 

F ig. 1D7. - 1:11f/1111f1sf,un1 u11 x1111(/1 ' r1 - n 1;.d(• hurs:i. dorsal ra.'·· (Ori g .) 

Fig . ] !)~_-]Jnl/1111us/11111Uf11 .'i'tllU1' ri-- \ · 11 h ·:lr r eg ion . (Or ig. ) 
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IH: l .. \ 11.\i T l l J ' .\l! .IS l 'l' l -:S o~· T J l lC E l.i': l ' l l.l'\ T . 

200 

2 03 
2.02 

l.'i g . 1 qq __ ( ,' r11111111 0(' r' lJ/ /ri/ qs. /"II I (' tfflf / f.'i - l1<·:1d. L t n:i I \ ·le \\ - . (_\f j (' I Lane. ID:2 1. I 

/."ig. :!1.0. - ( ,· J"fl II' ill (J(' f' JJ/' rt /I( .S t/ul /11 ·11f11 .1- iH>;H\. !:it,·rn I \" I ('\\". ( .\ f lc'r L;~JH', ] ;):2 J . ) 

l•'ig. :?ill. - f .'ru111111fJr f' LJhrtl11s ,./11 //1 r11 /11'- 111:1 IC' bnr:-:;1. ; :1 ti •r; i\ \ " It '\\ · . ( .·\ f t<' r L Hlll'. 

l !l:2L) 

/• ' ig. :!!:2. - (,' ru111111r 11·1·1dui/11.s u1n'dul11s- h·111;ii(• 1;1 ii. (.-\ ffr r Ln t H · . \!J:! l . ) 

! ~' i .:2" . :1.11:1. - f.' n111 1111 u1 · 1· 11/ 111/11 :.; ,.;I/ I Ii I(/ I 11 s. l1• tn;1 IP L1 i I. ( .\lti-r l, ;\tJt '. 1!;:21 ) 

l:iv: . :!!'1. ( ,', ·. 111111.11('1 /1!10/11 . ...; <·lu!/11ul11s dors:d 1' ;1 ,, · 1; f h11r-..;1. 

l!l:2 \. ) 
1.\ f I ('I' \ .;1 Ill ' ' 

!• ' i ~·: . ~! l.). - f.' ru11111111c1 ·1diu/11.-. r110 11luf- 11.'i- ll ' <lll ' h un; ;1. 1:1 t< 1 ra l \ " ii..'\\ ' 

1'1:2 I . ) 
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0. 1' . VAN JlE lt \\'ES'J'lHJYSEN. 

---- -----------
206 

20$(0.) 

I 

207 

[•' ig. 20G .-()1·u1n111ocezi l1ul11s l1ybr idufus-n.sp.- anter ior encl, lak rnl Yiew. 
(Orig.) 

L1' ig . 20'i. - U1 u11111w1·ep/1ulns hu/)f·id11flls- 11. sl' - l1 c :Hl , l ater ~. \ 1· i c1L (Ori g .) 

L1' ig . 208 (a), (/;), (c) .- Gru111111•,ce11halus hyuridatus-11. sp. - h11e;ca\ teeth 
rnria t i on s . (Orig.) 
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l ll~ L 1\ \\ i\ '\'Jl l 'A IU S \TJ ·:s O J:' '\' ]\\ -'. 1-: u : J' ll .\ '.'i '\' . 

\ 

~ 
Z/0 

Zif 

2 13 

1-' i g . :Z()D .- - ( ,' 1'(1 11 1 111 11 c 1' jJ /' u / ,1 s. '1.'1f; rif/(lf 11.'\- J l . S j J . ~ <l i1 le r io r (.;_l Jld. <1orsn I Y l l' \\ · . 

(0r·i g . ) 
Fig . :!l ll. - f/rr1111111IJCf' fJ/irtflf.'i !1y ln·idu f11.-. - 1! . ""l p . - fl ' lil:t IP tn i l. cOr rg. ) 
1 ~ ' i g, :!I I. - (.' ,-u111111uu ·1J/1 11 /11s h yl)/ ·i1/11f11 . ..:. - II , .-.; p, - ;\ Jltl? l'I O I' l 'IHI of i:tlT:iJ f nrllr, 

l:ttl'l'a i Yi (' \\ ' . ( Or ig . } 
i·' ig . :21:!. - (." ro111111t1 1·1' J1hu/11s /111 i> 1iduf11.,- ll . 'p.- ln n·:il f l'lll :1 \, . 1:1 i l. (Ori g ) 
1: i !..( . :!l:L - G 1·u111111uu' 1Jl1ul11.'> h 11lni1lut11.<- - ll ,., p, - l;U'\'<l l f prn n le t:1 i I . (Or ig .) 
F\!..(. 2l 1. - (.'n 11111111;c1' 11h,,/11s liul11 ·id11f11s- -11 . •p.--\'lil u 11· r eµ: 1011 of :1 cl11 lr . (Ori g. 

l /(i 



F i/-': . lJ .3. - r: m,,,,,,,,,.1'11/,,1/11s h11/11ii/11/11s- n. s p. - /;i1T;1J 1n ;1J ,. h11rs ;1, lat<'r;1/ 1· i<'11·. 
( () r i/..': . } 

J,'i/..':. lii .-(:,-11111111111·1'/1!111/11-1 !1yf11id11f11s- 11 .. ,p. - l('ft 'Pic-11/,, of" /;i n ·;i / 

(Orig . I 

Ii 11!,, idu/ 11s- 11. -.. p. - r ight 
. (O rig . } 

"'"''" 
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llEJ . .\LI); 1·11 l '.\ IL\SlTES OF TUE ELEl'I-LIC\T. 

\ 

- j .. ~ 

1.'ig . :.!I D. - - (,' m111/111Jc1•1,/wl11s l1yl1r,,/11f,,_,-11. sp .--d<1 r"1l nl_, of ;1clul l m:dl' . (Ori1-2:. : 
i<'ig . :.!:.!O_ - (;,,, " ' ""'n··,,/w/11s l1u/,,-i,/11i11s-11 .sp .- LitC'r;1J lohe of b11rs;1 , e.\Le r11;1J 

,-;,." (Orig ) 
l<'ig . :h'J .- - (,',-1111111111ce11h11!11s li11l111ti1d11s'- 11. sp. - Lii.1• 1-;1 I lol1c of ln1rsa. i11 s icl,• 

1-ie " . I Ori1-2: . ) 

Z22 
J·'ig. :22:2 .- .''!1'.1/ll(JUll/lf8 i;1i/11 ll.'i- -lit"ld . [;lt(-' J'aJ \ "i ('\Y . 

F ig . "..!.23. -- ."'y11yu11111 ..... i1 u li1·11 x- 1r ;1IP hur'.--<l . dor~ a l 

178 

C\ltc1· }J ii1111i1-2:. l !J:1:.!. ) 
,-;""·- <.-\rti·r }l on11 ig. ID:3:.! . 



l ·'i .~ . :!:21. - , ...; f/ll~/1111111., i11dic11.,--111 ul<· h11 r ,c1. i<llL' J' :d -.-i('\L (~\ rtl'I' ~\ [Qnnig. U):~2. l 
l•' ig. :Z:Z.). - Sy11(/ll1J111., 111rlin1s- l'e111;ill' bi!. ( .\. flc•r :'l l iini1ig. ·l !l3:2. ) 

226 •05M!1 

221 
l·:1 g :Z:ZG. - f .,,i11e1c11i11 1,,;1,,·1i-;1 11t 1• r io r 1•nt1. Afte r J\h;1 lil, rn2:Z. ) 
h g. :Z :Z/. - / ,l'i/J1' n'11i11 /,,i111·1i - IH'<Hi . (, \l' te r l\ h ;il il. l'l2:2. ) 

•0'5' MM 
1:; g :Z:Z". - / ,1· 11J1·0·11,, 1 le1/J1' 1 i - 111:il1>. 1-;111 cLil , 11d ( A fte r E l1;ilil. 10:2:2. 
l-'ig. :2:2!1. f ,,· i1w11•11i11 /1• i11e1i - · l'1•111al1• l ai l. t. \f tc·•· I\ h:1lil . 1!1:22. ) 
J• i_g. 2 :m. - f ,1· i 111' 11'11111 011/,,/1i - ;1n1.1•J'ICJ f ( ' IHI. (. \J'tCI' l\:h;1lil. J !)2:Z.) 
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I-TICl .. \J T:\ Tl l PA IL \ S J'l' l·:S ()}' 'l' llE l·: l .ET' I J..1 \' 'I'. 

2 '01 

1-'i u '2:l l .-- /.e1per1•11 iu ~1 11/ rui-inall'. <"'1t1cl:il C' llcl. (A f!,• r l\. l1a lil , Hl:':2.) 
l" ig: '2 :3:2 .- /,,.iue1 1•11i11 y11 le/1i- fc. 1n :ilt· u 1il . (.U k ,. h li: il il , Hl:2:2.) 

:2:1:1 .- - / 'r1ru111 ·0111 ' 11 11 1 

.·2:·; !. - / )tJJ"(//)J'l!Jlf' lllfl 

:.! :rJ .- / Jo ,.nl1ru111' 11 111 

:!:H). / >u1 ·ulu·u11 f' 111t1 

;?,Jlf 

i11d1clf111 ;111tl· r io 1· end. clo r s:1 -i \"l l '\\' . 
i111li1 1111 1 f( 'lll;ilt• : nil. cq r1g.) 
111 •fi1·1111 1- IH'<Hi. latP r :il ,.'""·· <O ri!.( .) 
i11di11111 1- 111;1!1 •, l'<1t1dal 1• 11d . 1·c•11tra l 

ll;i yl is. Hl:2 J. ) 

l SO 

(Orig.) 

, · 11 · \r . ( .\ l'I ,. ,. 



0. l'. VAN JJEll W E S T HUYSEN. 

237 
238 

l·' ig . 287 .- l 'u n1l!l'u11ell!a sm i tli ii- head, latNal YIP\\.. (O r ig .) 

J.i'.ig . 2:31' .- l 'u ml11·011emr1 s1 11 itli ii- lwa c\ , dors;d ,·ic 11". (Ori g.) 

l<'ig. '2:3f!. - l'nrni11u11em 11 smilhii-l'Pmai,. tail. (Ori g.) 

181 



HEL\H NTH PARASITES OF THE ELEPHANT. 

Fig . 240 .- Para bronenw sinithi i-female tail. (Or ig.) 

Fig. 2±1.- Parabronema sniithii-Yu lvar r egion. 

Fig. 242.-Parabronema sinithii- vu lvar reg1011. 

182 

(Orig .) 

(Orig.) 



0. l' . VAK DETc \\' ESTHUYSEN. 

- \ 
~\ 

J' 1g . 21.'3. --Z'u r<1 /11,,11 c 111 r1 s 111 it/1 ii- male , caudal 0n<l, late ra l 1·iew. \O ri g.) 

?1r6 

Fig . 2-1+. - P 1n·11/no11e111n. nfritwunn- head. dor>rtl new. (After Bayli s, 1921.) 
Fig. 2.l:'S .- l'nwlu·rnu•111n afriCfJl11lln- hal e. c :111 d:1l encl, vent r nl n ew . (After 

i1 ayli s . Hl2 1.) 
Fig. 21G. - I'u rulu·"11 c 11111 nfr ic11nu111-111ulc. caudal end , lateral 1·iew. 

13ayli s, 192·1 .) 

183 
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IIEL~U:.'\TII P AlL I S lTE S O F TlJ E 1': 1.E l' l l.l :'\ l' . 

x ~5(1 

X lbO 

Z4 7 

F' ig. 2+7 .- [',, mlu ·o nr·ma rhodesie11se- ;i 11 t c•ri or e nd. 

s to ne, Hl:2G.) 

Fi g . 248 .- l 'r1/'U/)f'one111rr 111odnie11se- 111a Je. c:1u da l Cllcl , ven t r:il v ie w. (Afl<• r 
York & .\Li p ic•5 to11 e . 192G.) 

(Aftc> r York ,~· J\faplc-

Fig . 2~D .- l 'l/ro/1 run emo rhr,1li's ie11s1·- 111:ile. cn11d al l' ll d. lat0 rn / 1·1e"·· (A ft,. r 
Yn1 k & :IL1p lt>sto ne . Hi2G.) 
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c. 
ed. 
l'. IJ. 

c.s . 
e. p. 
e.v. 
g.p . 
g . pap . 
g. s. 
h.b. 
li.d. 
l. C . 

L. c. 
m . 

O. P. VAN DER WESTHUYSEN . 

ABJJREVIATIONS . 

<:1 t'l'U s sac. 
caudal. flap . 
eirru s porn: h. 
cirrus sac . 
excr etor y pore. 
exc· reto rv vesic l 1~. 
ge n ita I [Jore. 
ge ni ta l papilla . 
ge ni ta l sucker. 
he rmaphroditic bulb. 
be rm a phroclitic du ct. 
intest in al caeca. 
L a urer 's canal. 

= mu sculosa . 

o.h. 
o.d. 
oes. 
o.s. 
ov. 
p.p . 
p. s . 
s .b. 
sh. g l. 
s .p . 
s.>· . (v .s.) 
t. 
u t. 
vit . 

oesop hagea,l bulb. 
oral diverticu lum. 
oesop liu g us. 
oral sucker. 
01· a r v 
pars" i~rostat1 ca. 
posterior sucker. 
suctorial bulb. 
shellglancl. 
su ctori al pou ch. 
seminal vcsi r.Je. 

= test es . 
= uterus. 
= vitell aria . 

Fig . 250. - P seudndisc-u s collinsi-sagittal section. (Orig.) 
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IIELM.CNTII P .11 1ASTTES OF THE l·:LE Pil.·\ .t\T. 

=~~~:-,,,_ __ i ov. 
~ij!ii>'---+-1---+ s/..ql 

2Gl 2G3 

OJI. 
sJiq l 

Fi g. 2,:; J .- l' se111lodisc11 s co/li11 .<1 - (l" rn 11 1 Tr .. rn ssos . UJ:3-1-. :ifkr Still's & Gold ­
liPr g l'I' , Jf) J () .) 

Fig. 253.- P se udodi scu s ltn1cl: ni i- ( l•'ro 1n 'l'r:wa ssos, 193J. af tC' r Sti l(' s & Gold­
ller ger , J. 910 .) 

~'P~-~-- 5.p . 

~W----\--- f'h . 

~2~~)---11· 
r::::,,:=;;;::._~--h. R. 

q.pqp. 

t 

"I-------\-- o" 
.-:::::::::::~tfi/Sl----::;~"""""-1-- Sh. 9l. 

,p"----;1c__ _ __::,;;;__ l .C . 

"'-.Jt-----1---- ep. 

P' ig. 2t/2. - V1 eilliodi.1eu s ho wkesii- sag ittal section. ; Ori g . ~ 

18fi 



0. l' . VA)[ JJER \\"E ST ll UYSE C\ . 

~sq ~55 
Fi g . 254 .- l ' fen d el' i tts papi llutus-(Frorn Travassos , rn:i.i , nftc r St il 0s & Go ld­

ber ger , 1910.) 

Fig . 25t) .- l ' f end erh ts /!CT )J illttt 1ts- sag itta l sect ion . ( l.<' r om 'l' rn.1·assos, UJ34-, 
a ft c' r St iles & Gol cl uerge r , 1910 .) 

o.S. 

04-
oes . 'N · 

o.b . c.s. 
LU: 

i.e. t . 
st..91. 

vi t . 

256 257 

Fig. 256. - P fe11d u i tt s birmaniciis-(A ft er Bhalerao, 1935.) 
Fi g. 257. - P fend eritts bi r monirns-(After Bhaler ao, 1935.) 
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l l EUIJKTI-J P 1llL\S lT E .<; OJ:' T JI E E l.E l'H .1.\T. 

i.e. 

--r--t--t---+T 
!'?>_ili<'=--++- - 1- ov 

" -"''"c---H--1- Sh. qi. 

Fi g. 258.-11f1 i11drrius heterncueco-(Fron1 Tra1-.. 193+, af te r Fnk ui. 1920. ) 

Fi g . 2.)9. - l' f e11dui11 s /1cf1>,-ow ern- c:irrus sac, and terminal porti on of g1, :ti · 
tn lia. (.\f' t c•r B lia ll' r no, l. ~J:l.J.) 

260 
Fig. 2G0. - 71 ,-1111111fifl. l1ico11r/11t11 - (A ltc r Trai-.. Jl):-JJ. ) 
Fig . 261. - l! ru111pl iu uicuudof({ - S'1g ittaJ sect ion . ("\ ftcr }l ;t pJesto11e, 19:23. I 
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(). 1' . \ '.\:\ JJ1':1{ 11· i-::-:Tl.ll · 1:-:1·::\. 

_ _ o.d. 

:2G3 

x 10. 
26:2 

Fi i!. 2fi:l. - F n.<ciu!u j11d • .so11i-( .\ ft l'l' E ,·a ns ,\: 1l 0 11 11 1e . Fll l!) . ) 

Fi g . :2G-! .- .-lnnplnc c]!lu1ln mu 111Lhriof11- sro\e:<. dors:i 1 VH' ". . (A fte r ll ail 1 .. 
H e nry & D;111 c \1' '. l fl l -1.) 
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llE l.~l l I\ Tll l'A IL\S lTl·:S OF Tl-IE El.EPIJ .l:\T. 

fo'i.g . :-'li.). - .-l 11"11/ol'f]1/111lo 11111nHliri11tu-11iargi11:1l p or tio n of SC'gnw11 t, dorsal 
no"-. 

l•' ig . 2G<i. - A_11"J1loc epl1 olu 111an1tlll'1oln-rn<'tlia11 portion of sC'grn cn t, dorsal viC'\\-. 
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