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and only a fe\Y ,,·pre fmmrl to Le supe rficially bm·ied in t he m uscles 
of the a bdomimd OOfh· "·.a 11. Eu(' h metacPrcnria ,,·ns some\Yhat 
rounded, about 2 to :~ .nun. in diAmdPr , unrl SlllTOUJlcled bv a thin 
transparent em·elope : t hey were all ly ing- r·lo.;p against en.c-h othe1· 
so t ha t collf'd ivel,v tlte_y l ookPrl som P\Yit:Jt l il;e a lnm ch of grn pes. 

On r emo>ing- the em-elope it wn ~ found that the contained meta­
cer c:Jria " ·a ,; fold ed on itself dorsally, and when placed in normal 
saline i t ~ho\\'P rl actiYP moYemPnts of elong-ati on anrl ('Ontraction . 
Some of t he melacer ca r iae ,,·ere fi :s:erl according: i·o L ooss' m eLhod in 
Schaudin 's solu tion , while other ;;; ,,·ere e:s:amin'erl aliYP umle1· sligh t 
pressure. Seri::1ll ongitudinal ser·tiou,; we re ru t of the fol'mer. As the 
morphology of the metacercariae is practically id enti ca l with that of 
the arlult , it \\'ill l.Je di SCUSSed later •On . rrhe 011ly c1iffer Pl1 CeS are that 
the meta cercariae are slightly Hnaller, th e presened specimens being 
from 5 to G mm. long ; th e vitellaria hAYe not yet made their 
appearancE' ; anrl the g enit al g lands ar e smaller . 

OnP of i hP ii she~ routaining- th e liYing me t<W Prcarin e \Yas fed to 
the h eJ·on b,,- for('ihl~- slid ing th e fi sh down th e gullet. As thP h eron 
was kept iu an enr·losed r·::1g-e thrrf' ,,·ns no l il; elihoocl that it could 
contraet an infer-lion oth er than from the infecte rl fish. It had free 
access to a ho\\'l of c:l eau t ap ,,·nte1·. and it;; rbil.\· foorl r·onsi :;ted of 
chopperl up hPd and mu tton. Th e heron " ·as unfort uuntel.v not 
examine1l until the 8th rht_v after infection , on \\'hich rlate n1.aturP 
wonns \\' E' I'P a lrPady ]Hesent ; it is thus not possihlr lo st:J tP \\·h en th e 
adult:; fiJ ·st took up thPir fin al locati on. Y am aguti ( 193~~) found t lw 
adults of C. complrwah un (Rud) 4:) hours a fter fef'cling th e metacer­
cariae to a heron . Xi.n e of t hPsP adults \l·er r seen firmh a ttached to 
t he mur·ous memhntue of thP mouth rouad nbon t th e g- l!)lt is , an rl one 
was £xed in;;i rle the glotti:; . ,\ n ex<lmination of th e uppPr half of th e 
oesophagus r evealed no furt her worms ; as t llf' h eron l1 acl swallo" ·ed 
abou t 50 metacerrariae, the pro pmtion " ·h ieh <ltlainerl m nluri t;y "·aR 
surprising!_\- lm1-. 

'rh e \YOrms ,,·ere firmly attach ed h1· hot h th eir orAl and Yentral 
sucker s anrl it reqnirerl ronsid f' rable force to r emoYe t h em. The 
ventr::1 l sucker clra\YS a pmt ion of the mucou ;; memhnme iuto its lumen 
ancl , u sin g t his attachmen t to an chor itself , t he worm lw ncl s its h earl 
end sharpl,v YenirahYanl s ::1nrl bores into t he mucous surf::l ce w ith its 
oral extremity. 'l'here is a muscular r idge or collar ju,.;t behind the 
mouth, anrl this, \Yheu pressed against the adjacent t issues, firmly 
fix erl the hP<Hl in the tissues . On being pulled tlw Yen!ra l anch o1· 
is th P first lo 1·elinqui sh its hold , anrl a fnr(her pull frpe,; th e h ead 
" ·hi ch comes a\Yay v;·i t h a pmtion of th e su rrm1nrlin g t issn Ps . A deep 
seal' is left \Yhich t ends to hleerl pr ofu sely . Thnin p; t h e ('ourse of the 
next fe\\· \Yeeks til e posi tion of th e 11·orms was uole1l eYer:,- day, and 
it w::1s fmlllrl that they elwnge their posit ion fairb· often : the olcl 
place of fixa t ion ,,·as alw::1ys re preseulerl b y a scm·. 

'.Che adult worms are brigh t pink in colour, \Yher ens t h r met a ­
cercariae a1·e of a r·reallty rolour . Tlt e pink rolour is duP to t he bloorl 
on whi.rh t he ::1 rlults feecl. As free bloo1l wa" seen to be present in th e 
vicinity of t he worms, and as the hearl end is so fi rmly ::1 l tacherl that 
there is litt le likelihood of blood escapin g Tou nd t h e si des of the head, 
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i t i s p robable !hat lJ!ood is pumped !lnough thP g 11 l to he expell('(l at 
the " a n u ::;" in SOll\P11h::1t thP samP 11·ny <b ! ha t descriherl for 
..-l ucylostomum caninum by \Y t> lls (J9J.l ) :"at any l'<ih·· t he \YOrllb 
perfo rm w n sirl erahle co n traeti le moYPIJ1e l il~ iu situ, so !hal it \\·oulcl 
be quit e P;\;;y tor 1 ht> hl"od to 11::1 s;; t o ihP Pxtr·rior hPfm·f' it hnd limP 

to hr··• ·om c cl ipysted. 

Fig . 2.--V e n t r al ,. iew of 0n t ir0 worm, clt·awn from l iY i ng sp C'c inwn sl ightl,,· 
fla tt0ne cl. C'. P. = cinus pouch. l·:g = <'.!!.!:!:·": OL o1·an· : t ·.n. 
11 tP rod ucl; U.S. = u tc r in0 snc . 

·1/ oip/wloyy .- \\"b e n fix Pd i11 :-ll'h<~udill·~ solu tion t he ntel<lr·Prcarin P 
and i he udults h n1·p Dl lll'h !he sam e ~hn pe, ex<·Ppt f h;l( thr• fnrlllE'I' 
is sl ightl5· s1wdlt>r , being hom F, to G mm. long 11 h e n•as i hP :l<lulb 
nre fro m (i· 2 :) to 7 1\JI\1. i11 lengt·h. 'l'h P hod \ (Fig·. 2) i~ broad es t 
i n lite region of the genibl g-la ncls >~·he rP it is :! null. b r oncl anrl 
0·9 mm. ! h ick in t he arlul! . lkhi1HI !hi~ l'Pgion t h e h ocl:v t:lpers 
rather quif·kly to end i 11 a bluu!J,,· pointed tlp. ~\nteriorl~· l h P hod.1· 
narrows to t hP level of l he Yen !ral ;;u cke r , afl.Pr ,,·hicil the brPn<lth 
remain ~ m or e or le ' ' uniform to becom e ~ u<l (1 <-'nh· romlll Pd off at thP 
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ornl e:~:trPmit_, .. ln tran~1·p r~e !<edion the hoch· i,.; ,.;olllP\I·hat senti­
('i.l'('ubr , haYiug a ,.;omPIYltnt flattened or slightl,~· <'OH<.:a,·e YPutrul 
~urf::u:P atHl a c·onYe:~: dcm;:d surfaee . Tht> cuticlE' i~ pt·o ,·ided witl t 
,·et.'' minute ~pines, about 0·01 llllll. loug: ihP:;e aw l[mited to the 
]JO:itacptalmbr region of the body nttll t h eir hp,.; lnmlly pien·e the 
c·ut ic-nln1· snd:t('P. }~,·e n in :-eC'tiOll S t h eY are nd he r chffic:.nl l t o make 
ouL Th e\ are Jn·pseni. in both th e met;1c·prc:ni n anrl aclnll. 

Fig. :J.- \' e rtic:al sP('t ion o[ ornl extn•1ni t\· siiOII' illg ron~titui.io11 oi' "·"ll of on1l 
<uck.-r nn d ,,J,~.-Il ('P of pl~:nyns. 

The oral suc· ker [;; tPnJJinal. au<l it,; apertu re li Ps i 11 illl' l'entrP 
of the :-;ome11·hai fla ttpnecl antPrior surfa ce: it has a :;lig-h t l_,. oblong­
shape, being 0·4:! mtu . long a tHl O·:l!) JUJ11. lml<lcl (Fig. :l}. Tts wall 
i~ rliYisablP iJdo thr ee parts, nalllely an .iJltteJ· purP iy lliUSC'ular portion 
11·ith radial fihn•,.;; a mi rlcUP llm·ho11 ('Onsi;;ti ng of 1·ad ial m tu·wlP fibre.' 
aud g-la11rlul:u cPlls , aurl n thin outer pod io 11 c·ou,.;isti11g· of t<trlial 
llHL~cle filne~ o11h. A ,·e11' t l1in ln\' e r of lo JJg·iludin <t l IIJU :'('lP tihn"~ 
separate~ ilw inu~r hom tl; r, micl1l le. port.io11 . · 

'l'he Yetdrn1 .s uckPr i~ ,·et· \· mn~('lll<tr ancl i~ ~iluai<'d aLont l mn1. 
Lehincl the <llliPrior exit·Pm it,\:, iu pre~ern'cl oi jW('it LI<'llS il i;; ~ome11·hnt 
~uu l;pn into 1 hP ho(l,1· antl it,; iml<'r PdgP is alnwsl :Hlj<t r-el1t to thP 
c1or~nlbo! l,\· walL H ·is about()·!:) 111111 . in·ocul h_,. O·i~ llllll. lo ug· :lJHl 
ba~ a clPpih of 0·1 JllllL In liYing· c<jH~('impn~ it ~ extern<t l ope ning- i~ 
somewhat hl:lllguJar 11·it lJ tlJe ;qws poin ting· iJ<H·iill·:ncl~. r t,; \\'<t)J i-: 
Yen· lllll~l·llhn 0·4:) llllll. thic·k <lllcl c·ollc<i~l:i of rarli;ilh· a rTaYed nm~de 
filn:e~, lwhYePn 11·hic:h i:solat P<l rm1· .~ or· ,;w;lll nnc·lei ;Jn' ~P~u. 

'l'he c:. uli c ulu1· h\·er Yaries in tlJiekiJe.-<s hom O·Oii mu1. (mela­
!'E'IT<n·ia ) (n ()·()!) i.n thE' adult. Immechately UH<lent enlh it the1·c is 
:1 ,·pry thin 1a_\'PJ' of loHgitu cli na l mu se-]!' filn·p:-;, follo\\·Pd h.\· a :wne of 
ci.rcuhn fihrE'ii hom 0·0:2:) to 0·0--l:i mm. in t hickJJe,;s : theu there 
i.-; <lll inner byer of long ihulinal filn·es O·Ol:J to ()·022 JllJl.l. i11 thil·k­
ueliS 11·hil'h is tlwn follo,,·pJl h,1· ;m inner Ltyer of <·inular fihrPs, thi s 
layer Yal'_\'illg- in t hi('kJl e:SS from 0 ' 082 to 0. ()() Jlllll. ..-\.s pointed OUt 
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hy Haer (192:l) i h E' presen ce of all the,;e mnsdP layer in t he ;-;ub­
('Uti.cular ;,;edion is Yen· remini::went of that 11·hi ch i~ seen in ce;;tode,;. 
The paren('h_vma i,; al:-;o very 11·ell suppliell with nm ,;cle fibres, ein·ular, 
long-iiud in;d ancl YE'rLl('al, anll in amoJ> g t he:-w, Pspeeiall~- ou t lw 
p r eac-E' iahulnr r<>giou, t lwrP a1·e numeroul:l glandular cell,;. 

Oigesti 1"1' S.lj-1/e ll l .- 'l'he oesophngu,; i,.; short awl i::; conlpoc;ell of a 
IH'ak muc;l·ula r layer c-onHisting of a mi :d ure of nHlial and longitudinal 
mu:-;cle fibres; it i:-; ::;unounll ecl hy a la rg-e llUJnlwr of g-lanllular cells 
which appear to he s imil:n i o those founll i n th e wall of the oral 
;mcker. A pharynx i:-; entir<>l_1· uhl:lent. The hn> intesti n al hranch e;; 
extend almo,;i to the posterior <>xhemiiy; hom be hind t he leYel of the 
ac<>tabulum e;H·h g-i YPs ri :-;f' on its outer and inr1 pr surhH·es to a Jllllllher 
of ron::;pic-uou,; ,;acculat.i on s. A Ye1·y ,;mall ca nal pu:-;ses b;Jrkward o; 
from the <listnl t>nd of ea r·h intestinal c·aennJJ to open into the :'lmall 
exeretory Yesi.d e whi ch in its turn open,; to tl1 t> -exteri or in a fairly 
conspicuous pore ;-; ituni <> cl subtenn inall_v and n•ntral (Fig. 4 ) . 'l'ha t 
th e co nnection s bei.l1·ee 1> t hP (·aeut a nd exl'reior \' Yeside haYe a 
fuu<:tioHal sig-ni fi1 ·nn<"e \nts noterl m all i h e .liY ing- S]Wf'Jm en s 

J<' ig. -1-.- H eGo n;,truc tion from four serial SE'('tions f> h o 11·ing connection betw0en 
intest inal f':lef'a (G) a nd e:--:(' r eto r_,. 1·esi('lp ( I~. \T.) . KP. = e xcr etor_,. 
pore. 

examined, met<Jcer car ia e uud aJultl:l . The inte:;tinal con teiJ ts n aturallv 
:A.o\\·ecl clown t hes-e !'<J JHtls a n<l passell to thP ext.e1· iln· v ia the ex('retor)· 
pore; thi,.; c;oulrl also be ,-ery easil." inrlul·ed \\·hen the \YOJ'm:-; were 
p laced under f·overslip,; mHler slig-ht p1·e:-;,;u re ju:--~t suffi!'ien t to make 
t h em tran spa1·ent under t l1 e mi croscope . 'l'h e:--~e connections between 
th e caeca an<l exlTetor\' Yesi('l e were abo sho\Yn in ser·t ion of \\·m·ms 
IYhi l'h had been killefl ·and fixed without preYious examination under 
t h e microsrope. 'l'he m<J terial exneterl in t he ad ult specime n:-; con­
;:;istNl of h loo1l !'ells i n ym·i ous stage,; of cl i g-estion . 

These commmJil'<Jtions heh,·eeJl tht> rlig-es(iYe H,Vstem anll ex!'retory 
vesicle han receutly b ee n d<>s(;rihe<l a 11cl fig-urPd by Y a m aguti (1933) 
foe C l ·inostO IIIIIIIl cO tnJ?lmwt u m (Rull , 1819); although he saw ill 
liv ing sp ecimens that t h e intest in nl <·ontents a n• sometimes fmred into 
t h e vesicle he <loP::> 11ot t hink it p robable that a no rm<Jl function al 
anus is therefore present. However, the 1ni ier, after a11 examination 
of living specimens hold a ron t rary Yie"· m; stated ahoYe . 
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H.vcTetory S y stem.-'J' I1i ,; syst ellJ con,;ist,; of many branched 
t u hu lf'~ 1~- i u g in t l1 e p:nench yma H ncl s11 h-c·u t.i c· nla r t i~s tH';; ; these 
called into la rger tubes " ·h ic:h pass b::1Ck\\·m·c1s clri,·ing· the excrf'tory 
mat f' r ial back\\·anls; one of i hest> liE's ju.-;t ou b ide of tlw ini.E':>tin a l 
caeca a nd its lum en is pr oY icled ' ' it h bunche,; of cilia ' '"hiC'h lash back­
,,-an ls : thE',;e t ube,; join to t rnusYel':;e tubes just anterior of the 
e xcr etory ,.E';; ide ancl th e,;e in hnn open into two large ,,-a,-.\- tubes, 
on e on eith er sicle b et1Yeen the bocl.'.- margin auc1 t he l ongitudinal 
luhu le clesnibecl a bow; these brgf' canal,; di ;;nppe;n ai. abou t the 
leYel of t lw Yentr al suc-ke r . ExcE'pt fo1· il,; po:>teriOl' fifth its lulllen i t> 
f r ee of ci lia; the,;e large t ubes open E'rtch into one of i.he hon1:; of t h e 
V -sh a p eel excretory 1·esi de . rrhe l i ll1 bs of t h e excreto 1'.\" Ye,;iclf' a r e 
:;lightly S\\·olle n a tul i n sect ion haYe a gTealer cliam f'tE'r i.han t h a i. 
por tion \Yh ich op en ,; io t h e exte1·ior. 'l'hf' excretory pon' lies in the 
mid Yeulral l ine only 1·e r~· i<lig·h tly remo\"ed from the postet·ior tip of 
t h e bocl,\- -

Hcp rudu ct ice Systent.- ThP gen iifll gla ll<ls an' situalecl in the 
poslerior q uartf'l' and c·o nsist;; of t " ·o sli ghtl~- lobecl te~iP~ , hf'tween 
" ·bi ch aJUl ,;lighily i o the ri;.,(·h t is t it f' smflller mtcl ,;olnE'wlwt spherical 
or rre6een tic o,·a ry (Fig. 1) . 'rhE' te:;tes arE' more or les~ of E'q ual 
size, the aniE'r ior , h oweYer, may appear snwlln; thf'y fill np mosL 
of t h e spa ct> hPt 11·een t h e i ntesh u al c·aeca; i.h e.Y Hl'f' about 1 mm. 
broad by 0· 7 mm. l on g ancl 0 ·0 mm. thick all<l al'f' aboui 
0·4 m m . apa l't. T h e ci Trus pouch is som ewlwl pyriform m 
shape, a n rl h f's just po~tP ri or of the antel'iol' tt>~tP~ o 11 i i.s 
ri gh t side; i t opP ns in to t he genital atrium at the ]eYd of thr ::mterior 
testes. It is muscular ~nul is <tboui· O·G mm. long- anr1 0·84 to 
0·37 muL br oad at i b b ase; t lw cinu!l i s Yel'_\- muscular ancl Yolumi­
noHs <tncl i t s snrface is ::;l tul cl E' cl \Yith e uticuln r hossp,; s imilfl r to those 
clt>"cribec l fo r (' . lop /w p lwlfum. Haer, J!JTL .\. Yf'n· large rcsinda 
seminrzlis. is pl'PSPn t iu t h e base of the cirru s pouch: it i s n•ry much 
coiled on itself. .-\ JW?·s JIJ'(Jsto l ira is absntt: Th e g-enital atrium 
ope ns on the Ye nhal surfal·e a l ittle to thP 1·ight of iltP meclian body 
lin e :mcl at ab ou t t h e l e1·el of tl1 P m iclclle of tl1e ante rior testes; it 
1 ·ece i1·e~ t h f' O]wnings of the l'inus ,.:;)(· alJ(l mE'trnt Prm 011 its poste rior 
and aui.eri{) r fac:Ps r e5JH'C tiYel :v (Fig. '>) . 

Th r o\·a r_,. i:-; sit uatf' cl on th e right :-;ide be tiHPll thf' tf'si.r;;; in 
YE'ntra l vie,,· it is sli g h tly cr·P:-;c·e nti f' in shape, ln1t i,.; som ewhat 
sph er ical in dor so-Yentr al sect ion. Ji i:; about ()-:~2 nun. long, 
0·28 mm . t h ick a ncl 0·2:) m n1. bro:ul (Figs. ] and G.\ ) . The OYiduct 
is sh ol't an<l is li n ecl w it h c·ol ullln a r <·r ll,; hPtli a11·ay hom th e ovary; 
nn tero-clor:;fl ll:,- i i joi n,; with t hE' Lmut> r's C'anal, whidt j ;; l'E'lat.iYel_v 
,-ely m uscu lar and long an<l m a.v l1ecomf' f' ll l.ngerl j1tst befo1·r f'ntering 
th f' o1·id uct; ih e exte rn al OJlf'll iitg of ihP Lfl ll l'f'l''" Canal c::m ,-er y 
ea,;i ly be seen i n thP dor ,;al m id lin P in t llE' liYing Rpf'cimf'n 11·h en 
exami tw cl unclPr moll Pra t P magu i:fic;tlion . 'rhe yolk t'<'set·Yoir open s 
into t h e m·icluct on its posterio r face soon aftf'r it has join Pcl Laurer's 
C'an al ; i t is a tri ang-nlar organ , tllE' hYo po inl s of it,; base being 
continued into th e tran sYer:>P YitellinP clucts. TJw m·iclud no ,,· f'On­
tinues as t h e oot.\·pe a n rl fm-tl tE'T aR the uterocluet whic·h pf'rfo rms 
:-;p ,·f'ral convolut ion s on itself hetll"ee n i.he i.c,stes a ncl o1·aTv to 
e1·entually pass fonY fl nb ou thP left ;;i<l e of t h f' anterior testes. and 
after bein g coilerl on cP on itsf'lf :it entE'rs into t h e utf'rine sac on its 
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dorsal surface a hout 0 · 8 mm . anterior of the anterior t estes. The shell 
gland is Yer \· poorl:v {1e,·elopec1 am1 consists of rela tiYely fe"· cells. 
'rhe u terine sac exten(l ~ from th e anter ior testis to about 0·4 mm. 
posterior of th e acf·t·ahulum a n(l co ntains nu merous eggs . The metra­
term is a stra ig ht ca nal p assin g- backwar ds an d ,-eniTab·anls from 
t h e right posterio1 corner of the nteri ne sac t o open on the anterior 
face of the gen ital cirrus. The distal port ion of th e yolk n•serYoi r 
duet, the ootype ancl t he first portion of the u teroduct are lined hy 
cilia which perform a lash ing moYemen t tO\Ya rcL t h e uieroclud. 

Fig. 5 .--L ong it ud in;l l .c;.;e('tion t hrough gen!bd :ttriuttl (G ... :\ .). C .. B. = <·ut i('ulnr 
bosscs on cinus . . Mt = ml't r:~term. Sg = slwl l g l:lllll . Ut. = se('t ions 
of u tP mduct. 'C .S . = uter i ne "'c. Y .H . = :-·olk r est' !Toir. 

O·os mm 

F ig . G.- A. H eco n,;~ r udion of proximal port ion of fema le ge n ita lia. L.C . = 
.La ur e r s ca na l ; O,·. = ov nn : ·L'..D . = uteroduct: Y.D. = Yitel line 
duct; Y .l) . = y olk duct ; Y.i{: = yo lk r esen-oir. · 

B . E gg from m ou t h of l1c ron. 
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The egg~ (Fig. Gll ) are oYal , opercu laierl 11·i th a r elatiYely t h ick brown 
shell; \Yhen laid t h eir contents :ne sti ll in the moTul a stage. The:-· 
Yary in length from 0· 1EJ to 0·122 llllll. b:;· 0·07 to 0·070 mm. broad. 
The Yitellaria <·onsist:-; of uum e1·ou::; i::;olated glan <lul ar foll icles extend ­
i ng from behiud t h e acet abuhun to the posterior cmd i It two broad 
lateral hclllds nlong the sides of the bod.\· excPpt that they meet ven­
trall y un<l er the uterine sac and poste1·ior of the geu italia: t"·o t rans­
Yerse rluds, one on eac·h si ll e , pass inwards and 1mit e T~"ith the corners 
of the yolk resen·oir . 

DISCL'SSIOX. 

From the ahoYe <l eseript.ion it 11·ill he noted th.at th t> morphology 
i ;;; Yery ,;imilar io that of C . loplwplwll u 111 Haer, 1903; it , however , 
cliffen hom thi,; species in that a phar.\ nx is ~d1 ~ent and t·h e intestinal 
c:1eca open t o the exterior through the Pxcretory pore. 'l 'l1ese two 
characters toget hel' are of sufficient importan ce to ,;epa1·ate t hi s speci e~ 
from all the lmo\Yll species of t his genus, an cl Hw writer has great 
plea~ure in naming it after the dollm· t hTough ,,·h ose int erPsi· :mel 
kincl sen ·iceR the material IY DS l ii :Hle aY:lila lJl e for st uay. 
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Sin(;e " -ri tin g t h e ahoYe, t l1e \\Ti ter ha s r eeei,-ed a penonal eollllllllllication 
from Dr. J . G . Bae r , 11· he rei n It (• informs the 1n·iter that he I1:> S r e-examined 
his sections of U. luphophu llllli! and has failed to obsen ·e a com m1mi cation 
beh,-een t lw intestine and excretory Yes it· le . H e h as, ho11·eH•r , f ound some 
reel blood. corpHscles in so 11 te sect ion s of t he exeretor,1· cana ls , a nd t herefore 
suggests ilwt so n1e (;0111\llun i(;atiol l 11111st t>xist. :\ re-cx :> min nt io 11 of the writer 's 
section hn s f nilecl to ,·eyeal an-'· red blood I'O I'pll scle.s in t he excretor~· canals. 




