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I L',¡ish to express ny deep aJìirreciati on to
Ðr' J. Á. i,"icleoc., nct only fo.r:'help and. gui.dance duri.ng

the preparation of i,his bhesis, but afso for offc+r'ing

rÌr-e an insLru.cto:::ship at st. Johnf s col-lege during rrry

first tv'¡o J¡ear:s in this ilniv'ersity.
Thanlcs are al-so o.u.e bo ihe tanacìian rndu-stries

l,ir¡iiteo f or' '¡he ar,varci. of a i¡l¡il-dlif e i¡el"l_owship covering
tire three sLmtÍters of sir_rd.y,
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Ëeven aCrult schi.s-uosome species we"re recovered

in h,ianitoÌta fro.rli ArL hircj,s a,:ld J4 riian:rna.ts exa¡li.neq.

seven specie,s cf schistosoine cercarl'_ae .,,vere also four.Lci"

Ðne new ao-u-Li spec-i es ¡ one new lai.val species and tv,¿o

neir¿ larva-l varieti_es,rrjre riescrjLj_,ed-, Â .nli-.jlbei. of nev¡

ttost and- Iocality reccres vveÍ'e repor teo.

The seasonal in.cid-ence of ivr¡o cercar:iar sjleci es

and the gror,vth patt,ern clf thei.r hos t !.'íere d eter:m.i_ned.

A rrronograph on i,he L,,nov¡n scnistcsones of ihe
l¡'¡c-.r r"lct was pre¡:arecL. Thi s incl-uaes üne corirlr-Lete syst e-

¡iatics of the ra¡riry togethc;r .vu'ith. tiie d escL:i,otions of
a1^l knov,¡n species anrl taxonoliric Ìieys,
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The schis toso¡¡atida e of th.e c-r ass T-r:eä:aioda

are of particu,la:: irrte,r:est f or -ûv,¡o rreasons: Í'i.r:s-i,r;r

they are u-nique in ireÍng dioecious, in cont::ast to the
a'lmost univer'sar occurrence of her.naphr"ociitism in the
renraining Trematoda; ani secondty' they a,r.e of extreme
medical- iin.portanc e ô

The Ìif e*cycre oÍ' this famiJ-y is r:erativery
simple, Traving only a sia6¡1e gastropod. int e::med.ia te
host and a final- host into vuhi ch the cercar.iae actively
penetra.te, The ad,ult schistosomes are fo-ur_nci in the brood
vessels of rnamrnars and- bir.ds, and. inc'lu¿6 species vr¡hich

infect man, causing the very se::-ious scoi,rge of Bi-thar-
ziasis end-emic to south .Arnerica, afr.ica , th e Nea.r. gast

and- the Crient"

The grou¡r is af so of irnportance in canad,a and par:
ticurarry ir'lanitoba i.n that trie cercar.iae of non-huü]an

schistosomes rflay acciile¡rtty penetrate the skin of man

cau-sing t.ne onset of r sr,virnmers it ch r or r c er carial-
d.ernatitist . ,,iith the rapicl d_evel_opiuent of the province
and. the ad,ded emphasis on the tour"ist IbusinessI nuch
potential Í'evenue is no cor-rbt i-ost thr.ough it, since
sone of the wj.li l_if e of this pr.ovince ar.e Ìiosts to 1,Ìre

schi siosonies , particurarry i::ame-birds and_ fur-b earing
narLrnalsrthere can be rittte doubt that the schistosornes

a-Lso play an inrportant ro,re in the picture oi' r¡riitd.-l if e

ri i coeqôcq:V!JL¡.UVUø



2

"åt 1;ne uoüüiei]ueûei'u oi' c.þ.is SõUOy, ii was r-ealized,

that before ani¡ fürther work ccul-o be atte;:tpted. on the
epid.emiology of the schistoscmes, so¡ie attem.pt had to be
made to classify the known sohisiosomes of the worIo..

over the years a vast ar¿ount of l_iteratu¡,e had. accumu-

lated r anci partry because of this and afso because to o.are

no ai-i,empr irao Deen mao-e to ausemole ano organi_ze these
d-ata, the cl-assification of the group was in quite a corl_

si d er abl- e cir.a os ô

The vrhole poÍnt is that untir nolu it has been im-
possible to view the group as a unÍt. New species have been

erected without a critical anal_ysÍs of the situation and.

vritÌr only a cursory glance at the lÍterature. confusion
has been intensified- by an al-most pathologicar feai. of
aruíving at any decision regarding synon¡niry of species,
the situation being avoid.ed by the usua.l, exped.ient of
eljecting new species based on ninute str"ucturar d.iffer_
enc es .

For these reasons a ruonograph on th.e schistosomes
of the worrd has been incruded in this thesis. The

author makes no aporogies i-or L.oe lac.r ¡hat much of the
monograph is a review and interpretation of the l-iteï.a-
ture. iithen possible type material- i¡¡as examined, but it
was never possibl-e to improve on the original descrip-
tions, except of coTlrse l',¡here fresh material was avaiL-
able }ocally.

The viev¡ i-s often expressed that such a monograph

this is impossible without a more thorough knowleo.ge

the schistcso¡ie life-cycles, arr.o that lr¡Íthout such

AS

of
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knov¡l-edge no concrusion is pöÊsibLe r-ega:rding the
id-entity of certain species. sucii a vielu is perf ectJ_y
ju-stifiable and correct. A finaL cl_assificat ion of tire
scÌiistoso¡nes based on eit.ir.er morphorogy or phyrogeny

is as yet inpossibl-e and witl- rernain so for rnany years
hence. This äionograph., however, has no pretence to be

the flnal sol-riti-on to the problems that exist; rather
it functions to clarify the situation; a begÍnnlng not
en er:.d. Rome, r,re are told, was not buiLt in a day and.

neither can the vrriting of such a nonograph be d.elayea

ad' infinitum until, l,¡ith alr probl-ems sol-ved., tire
final- cl-assífication is attained.. ,ifitliout some attempt
being rnade at tiris time to clarify the situation, hov,¡-

ever wrong it may pr'ove to be, the present chaos i,vil_l_

multiply.

The thesis has been öivided into tvuo parts:
P.ART I. A SUR.VEY c.t TTTE j,oTAL SOhISTOSOTúE

FAUI\I.å.

PAT,T TT. A IvIOI{OGIiÁPH oIl TIig SCI:.TSTOSO1,ÌATIDAE

0f' TIìE i,Jv'ORLÐ.

The survey rvas car.ried. out over -bhe surrirlers of
196I, L?62 and- L961. It includ.es examination of bird.
ancL mamrnar hosts for ad.ult schistosomes and snails for
their l-arvar stages, together with J-ife-cycle stuclies in
the laboratory. The areas ccver"ed by the su-rvey are shown

{nig r¡, the d-istr'ibution lraps usea throughout this thesis
being a ccniposite of ii:e tl,,¡o shad_ed" areas.
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f'IGURE I. jireas covered by su.rlrey,





}{ISTLIÊTC; I

Fol-l owing rhe reaiization ti:at ihe schistoscmes
are oÍ íi¡irriense inporte.nce bo ihe irealtir oi. uan, rhe
alroun.t of r'esearcir undeL:taj"en has been astronoricai,
so ¡iru-ch so that to at,terrupt a detailecL hisioricai accou.nt
r,vould. re:quire a vo-ru¡re tc itsel_f " Tlætristcr.ical- acco*nt
gi ven bel ow v¡ilr tii.eref ore onJ-y incru.d e d.iscoveri es

per:tinent tc; a c]-assificatio¡r of the grou-p, ana to a surve]¡
of the region"

The first species of schistosoi,-le \,,¡as rr=cord-ed by

P'ucclphi (r8rg) u-nc.er the narrie oÍ Diqtomq sanaligura.t,'q;
t',¡hilst tlie seconci, Distoma haerrraiobium, rj,ras c,escribecl f rom

man by Bithai'z (185A) .

tvirLch confu-si-on ercists as .üo ihe earJ_y naming of the
group. '','íej-n-'l antj (r858 ) placec. therii in the genr;s Scnistoslrna,
type species Distoma haemaiobiu¡i, anc. er.ectecl the farniJ_y

Êx+aecopnora. ¡ater in trie saÍie year. Diesing proposed the
generic narie Gynaecophor.us, and Cobbol-d. (t8521 erected the
genu-s Bi-lharzia iri honour. of liilharz. rn rB6o, ivloquin_

Tand-on rena¡¡red. i;he genus Ti:ecosona on the grou.nd,s tha t a

þerm, Schistosomue hacl been ,,j.us¿d,:ì. as fe.r, back as LBll
by G. st. liilair:e anci. used in ter.atcrogy" By a decision
of bhe rnteli.national- 0omriss:'-on on Zool-ogíca1 ltoniencr atu::e
(tg5+) , the generic nail.e of the grîoup became schistosoma;
vrhil-st at tne sairie 'Lilne it lvas 

'econr'end_ed that the terrn
1l:il-harziasisl be used to d.esi¿:nate bhe d.isease,

.$til.es anci ïiassa"r-Ì (rBgg¡ pla.ced" .bile schistoso¡iies
in the sub*fami-ly schlstoso:rninae of the farnily Façciol_i.dae,



rrhiisi in Ló?9 Looss raiseo the group to the rank of
fa:äiIy, the schÍstosomicae. .elt the sa-Lie tine he erected_

a second. genus, Bil-harziel-ra, to incl-ude Bil-harziel-l_a
pol-onica, previously described. by Kotralewski lLgg5) as

Bilharzía pol-onica"

Poche (1707 ) correctly pointed. out tÌrat tlie farnily
name schistqqqriieae is @ranuraticatly incorrect, and. should.

be replaced by the term schristosomatidae. simil_arry the
sub-fanily name shor-ild read schistosomatina.e as actualJly
used. by Stiles and_ itassall \Ig26).

trr¿o

c

Kat surade ( 1904 ) and- Sa¡:rbon

remaining corìnon sc¡:isto sor¡ies

mansoni respectively.

lL90l) oescribed the

of man, S. japonicusl anci

rn 1910 Od,Ïrner erected a third genus, Gigantobirharzia,
to incl-ude a n-e!\i specÍes q. acctyl_ea. Later Ln LgLZ, the
same author erected the genus Ornitir"obilirarzia lrrllen

d.escribing o"inter¡reo.ia, including r,.,,ithin this genus

O. canal-iculatå (nuaotptr1¡, the firs'b scnistosome des-

cri-ì:ecJ-, anci also o. Kqr,,ga,leuski originally describeo by

Pa::ona ano. Ariol-a in LEgtt '"tîH4*"oo" Bil-h-arzia, and. tater
pl-acei- in the genus Bilharzlg[g bi' Lcoss.

Tire first breakthr"ough to a comprete und,erstaiid.ing

of tnis group occurrec] in LgLt wiren tuliyairi anc]- suzuki
cle¡nonsirated. that tne l-arval sta3es of s. japonicum oecur

in a rloll-usc ¿nd. that tire cerca:riae so procluceo actively
penetra.te the boo¡r surface of their final host. irrior to
this other workers had, suspected tjre ¡aollusc as -neing 

an

inter'med-iate nost but ha"cl fai] ed to provide proof , ris
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ea:rl-y as 1864, for exainple, IIar'r el¡ suspecied snai-ls

as being intermec.iate hosts. ihe irnpeius oÍ tire clis-
cover;,/ by iLîi;raiï.i and- Juzuki lead to the Iif e-histories
of both S. hae:.:iaiobi_u¡ir and S. nansoni being described.

by Leiper in l-?15.

Johnston in 1917 erected the fifth genus of tire
schisiosomes, ,4,usirobilharzia, to be fol-loi,.rred- by the genus

Sc_lristqsorrr.atiun Tanabe, L927 and Ðenclq_it_gt?iljlerzi.q

iSlrr¡abin et Zakharro-i,\r, L92Q . Travassos (l-g1j) proposed

the genus 1,,{acrobil. hVr.f-+a, tA incl_ud.e a ver}r large male

fluke, L{. macrobil-harzia. This group has d,ísappeareci and

reappeared. at intervals since ',,hat time. Ëkrfqbin ancl

zakharrow in L9zo also erected, the genus Trichol:ir4qrzia
on the basis of an i-nadequate d.escription of a neir species
g. kossarewi, eonsidered. to be Iacking a gyna,ecophoric

can.al- "

Price therefore in !jZ) ,¡¡¿s faced with, a grou.p

containing nine genera and 24 species. on the basis of the
rel-ative length of the gynaecophoric canal he d,ivid.ed. the

group into t.¡¡o sub-famil-ies: Schistosoininae and.

Bilharzier-l-inae" The former includ-ed. the genera schistoslqq,
Orni th o_b_i I h ÐzLq, S ch i qto s oma t i urm., and, Au s t-{g b Í l- h alzi a,

whilst tire latter contained. the genera Trl-ghob+-1hafziq,

GåeenLqþ_Lr¿¿qziq, g{lArzLglþ and. Ðendtltob ¿Lþerz_i_e .

ïle aLso e;rpanderL the Qclrist-9-qoqlq_êg to incl-ud.e three new

genera: Paraschistosomatium, Iieterobilirarzia and.

Microbil-narzi-q. Later, in l?jr, the same author discovered.

that the female worm Parg$cÀig_tqsoqatium aqglqAq, t,he type

species of the genus, rras in fact the fe¡nale of
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lvlqcrqþilharzia macrobilnarzia (Travassos) onry the nare
of rviiicir had previously been icnor,.,m. This genus Frice
had. earlier suppressed as being sfr.ion,rrfloì-1s to
Orn![Lqþi]þarzla, Ee therefo:re sup_oressecr. the genus

?,arasch:Lq_tpqspaLlì¿ni and reerected, the genus Mac_robilhaï,2la..

Tn L929 Ejsnont erectecr a ne\¡/ genus Psegclgbi]hal4lel-la
oÍ the sub-fanij-y Bilhar?ier-rlnae to incl_ud.e p. kqwalçir¡sici
first described, by Kowal_ei,^¡siçi in t8?6, and. consid.ered by

him to be the im¡'rature stage of Bir_hsqz:Lqlr.q por-oni_ç_a.

The genus diff er:ed from the d.escription given for
T{Ích.obi-l.L1Ï?åg only in the possessio* of a gynaecophori-c

canal. toiuch later, &icLrïu]len and Beaver (l?+¡)recognized

that Trichob_i.L4g,zia and pseu4qb:Llbqq4ia vìrere id entical_
and. tlrat the genus Trichob-:Lllerzil did in fact bear a

gyneecophoric canal. The genus Fseuoolil-harziella vuas there-
fore suppressed as being synonyrþ.ous to Tric_hqb:Ll4qqalq.

1,Tith various moaifications the above cl-assification
r'æ'r.ains, L{ehra in 1?40 raised both Glgantobilhareia and

Ðenèlitobirharzia to su'o-famity rank: the gigantgbirh3qzi4ae-

an o Denclri -!t¿Ì¡ i1i:ar=z,i'.[qe, a c ra ss i f i c a ti on a c c ept e d. ].; o th
b]' ,5kriabin and Yamaguti in tb.eir vol'¿ures on the trematod.es,

Lal (1977 ) created a nel.v genus thi_n-h_r¡|la for a 1Årorm vrhich

cLosely resem'bLed Bil4arzierlt poloqica except that a gyna-

ecophoric canar lrras consid.ered to be present. This has since
been consid.erecr as a ca,se of mlstaken id,entity and the genus
suppressed as synony-fi1ons to Bilirarziella_. Finatly ¡enner (L?5tb)
suppressed. the genus tvÌicrobir4arzi4 as being id.entical_ to
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grtJ:ough the cl-assification was graduall-y ûecoming

stabilized much d.issatisfaction reinaiaec;- pariicu.rarl y

f-ø I'be generð sc4istosoma and. ornithobilqarzi_a. rn Lg6L

Ðutt and srivastava atteürpted a revision of the genus

qqultlobilharzia. They reinovecL the three mar¡irialian

species inctud.ed in this genus and, on rather shaky morpho-

logical gro'-rnds lncludecr the¡n in a nev\i genus the OrientobiL-
arzía. Tire species 0. o44leri (Faust rLgZ+) was also

renoved- and placed in a sepaT.a-r,e .genus sinobil-hatzia
(nec l,e Roux, f95B)"

a trenendous anount of r"¡ork has been d.one over the

years on the Âfrican. schistosone crii.nplex and, to o,ate no

agreenent nas been reached. on the rel-ationships between

the various forurs. For a d.eiail-ed. accornt of tjris problem

the read.er is ref erred to the vrork of Fisher \Igg+) , Van

d.en Berglie (1977), Sch.wetz (,LglL), Am.berson et Schwarz

(19531 , Kuntz (Lgr5), I$'et-son (I?60), ,,'. )o Le Roux (Ig5ll)
proposed a corapletery nevø classification of these

gfrican schistosomes when he broìre up the rarge genus

schistos_o]nq into thr:ee genera: schielqÊome.¡ Afrobilbe{z:La,

and- Rhqd-ob:ilþqrzia. If,. al_so placed S. iaponicqJq from the
orient into a ne',e genus sinobil-harzia, and, Orqi_Lhobilharzia

bom.llorÊi frorn rndia into the Euro'ci-lþar?ia. untike Dutt (tg6l)
he d.id, not pl-ace Ornithcbilhgrziq ÈA!.!.gL in the sa-rne genus

notas boqjþr<l:L although he d.ia agree that it should_/-be retained_

in 0rrilthoÞ-i_14a-rsia" Unfortunately Le Roux did. not attenpt
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to classify the remaining Schistgsomg from Indj_a.

This scire.rne of classification rras not been accepted by

other workers, not cne feelsbecause of a critical_ rejection
of Le Rouxls views, but r.ather because of a natural d.is-
inc.r-ination to change the generic names of the taree
human flukes.

As a final note to this ex'bremely brief history it
must be .¡.¡rentioned. that i:ybrid.ization may v,rell be rather
connon ainong the schistosorlesr aniL that many of the per-
plexing problems of speci-es iaentification may well be a

resu-lt of this .ohenomenon. unfortunately since the
schistosomes are extremely oifficult to cultivate in the
l-abor¿tory - especially tne avian forms, it may be nany
years untiL the extent and result of hybridization r,,,,irL be

und-er s t oo d. .

Survey Work.

sínce migratory bir.d.s âre tire mosc imporrant hosis
oÍ' schisùosomes in lvlanitoba, a survey of the l-iterature
relative to tiris topic would not be conplete vyithout refer-
ence to v¡ork canied, out in the U.S.A.

rnterest in tiie non-hu¡nan scilistosomes of }lorth
America firs'b arose when tort (fleB) showed that 'rsrr¡i_mmers

itcirt ft¡as causecL by the penetration into hurnan sxin of
sciristcsome cercariae for which. inan is not il:e d_efinirlve
-ilos'1,,

Scnis{,osotûe dermatltis, characterized by highly
irritabre papular eruptions, of up to tvro weeks d.uration
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is d"istributed rou¡o the v,¡orl-d although naturally in
area.s r,"¡liere Eil-iiarziasis is errderaic the problem is too

ir'1vial ro r1/arranr ¡iu.cil srudy. For tTris re&son there has

been no definite recorc- of th.e itch in Africa., althou.gh

Porter (L?58) reported the presence of non-hunan schisiosome

cercariae in south afrj-ca. The Ítch has been reported

fron ¿sia" rn iviala.ya the so-carl-ed" f sawaht disease of nan

has been si:.own to be caused by SchistoÞoma spinoal-þ;,
nornalLy parasitic in cattLe (Buclcley, LgtB). The

f kaburef and. ttioganbyot d.iseases of Japan are associated.

with workers in the rice paacries, the latter" being cau,sed

by the cercariae of Gigantobir-harzia stg.rniap. schistosome
d-ermatitis also occurs in Australia, Idew Zeal-and, and in
Europe, particularly in France ano in r,ake constance lvhere

the d-isease in teni.ed tliundsbl-atternr. rn wal_es a very
severe outbreak took place in an artificial l-ake in
Oard.iff (Matheson ,I?7O) "

Õanad.a ano the U.S.A. can boast of the y¡orst

inc j-d.ence of scliistosor:.e d erriatitis, Figu-re rr showing

its distribution along bird flyrays throughout this
region. rn canada outl¡reaks occur over the prairies,
Fritish Columbia and, iiuebec and in tire U.So.A. ¡ Oregon,

l'íisconsin, Il,iinnesota and Michigan appear to be the most

heavily infestecr regions"

Fo]lol'¡ing the discovery by cort, quite an extensive

series of investigations vrere carried. out by such. peopre as

cort, ïvicilii.lllen and- Penner in the uosoÅ. and. lvicr,eod in
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ÍIIGURE If . h'lap sb.or¡ring the d,is-tribution of

schistosome dermaiitis in iriorth

å¡nerica.
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Canacla, Lio,st of v,,ri.ich rooir place betr¡een L?1O anù LIJO,

The majority of this .,'riork w¿,s concer.neo vrii:h tiie four
coÍlfnon schistosone cercariae found" in the northern regions
of the Uniteci Siates: C. elvae iiiil-]er', L?Zji Ç. staåriicol_ae

and c. physell-ae Ta.l-bot , 1916 and. c. dou-thitti tort, l_gl_4.

Price (L931) sLi.ovued the ratter cercari-ae to be the rarval_

stage of sc_Ïr.Ls-tosomatium dou.thitti, parasitic in small_

rod.ents. Later Fenner (Lg{z) sliov,ieo f¿lrly concrusively
that it was identical- to schistoscmatiu¡r pathl-ocopticum

described. by Tanabe (f9Zt) fro¡r j,tassacnusetts.

t{uch confusion exists e s to tb.e identity of the three
remaÍning cercariae. A1l are similar, being mernbers of
the rocellatat group of sciristosone cercariae. Tarbot (rg16)

was able to shov¡ iaorpirological eriteria for distinguishing
them and cort anci TaLbot (tgio) vnere abl_e tc dr or¡¡ tnat arl
three differed quite considerably in their behaviour.

Ðespite their conillon occurence holyever, their d.efinitive
hosts h¿ive not been positively id.eniifieci, arthougir iiiciviutlen
et Beaver {L9+5) shor-ed theni to be members of the genus

Triciroþil-harzia af ter experimenLal inf ections cf pigeons,

canaries anci- o-uclrtings,

¿ si-lrril-ar coriplex cìl schistosoae cercariae exists
in Eur"ope, ,,',¡heTe ,iziclati \L9+2) siiovecÌ i,het tercariaq
oc-e.l-Jata, origina,lty d.escribed by La valette st. George

{LBlr), r\ras in fact a compol:-nc:. of at least three separate

species : ce rcariae pseud ocerlaia szio at et ,",iigand, r2i4;
C. neocellata and. C. parccell_ata Szidat , Ig4Z. Eai:l_ier
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Brumpt (L7rr) obtaineo adults f'ron ex_oei.imenialty infecting
ducklings l,¡iti: f t. ocellata r and" on the -oasi-s of ra.ther
spai'se material- anq egg dLr¡ensicns synonyraizeo the aouri;s
wlth lrichobir-harzia ¡iossarewi sxrjabin et Zakharrolv, tgz0.
ûn the grourrd,s of priority the nårre vüas changeo to T.

ocelLata' Mcldul-l-en et Beaver consid.ered the adul_ts from
ç. elvae identical to those obtained by Brur'pt, a.nd. thus
Trichobil-harzia elvae to be synony:a.ous r,,uith T. ocerl_ata.
since hor,vever the exact specj-es of the cercariae used. by
Brumpt cannot be ascertained., the nane roeerr-atar must
be sLlrpressed. as a specific naine and. only used to denote
the Eeneral_ group of schistoso.rje cercariae.

Illany other species of r-arvar and aourt schistosomes
have been reportecl from the u.s.A., a complete record. of
l"¡hich is availabre in part rr. rt Ís of Ínterest that
only three species of rnammar-ian schistosomeshave been
reported from the r¡festern hemisphere and one of these
1s probabry a f airly recent inLrnigrant: Afrobil_h arzia
mansoni, para_sitic j_n man and rod.ents
Schistosomatium douthitti from rodents

racoons, etc. in the southern States.

tfork has been carrieci out on tire life cycles of
snairs in reration to the seasonal incidence of sone
schistosome cercariae, but very l-ittle in respect to
a' el-vae.. tort et ar {rg4o) carr.ied out investigations

of South Auerica;
of the nor'thern
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on the life cycle of Stagnicol_a emarginata anqul_ata whi_ch

is the inol-luscan nost of c" stagnicol_ae in the Ðougras

lake region of northern }viichigan. They found th.e peak of
the breeding season to be early July after ',v-hich tÌ:.e

ad'ul,ts began to die off , being 6r.eatry recìuced by the
encl 0f sugust. Idone of ilrem appeared, to l-ive over a

second r¡vinter. The juvenires hatchecì anci scrne reeched

al¡cost ad.urt size by september, sexuar maturity and. ful_l
size being reachec in the early part of the second suj,tnier"

Cort et al- (1941) studied. the fife-cycl_e of Ph},sa

parkeri, host of ç. physel-lae in the same location ås

above. They founcÌ the eggs to be laid in the late s;orÍng

ano early su.jruìer after l,viiich ihe ad.ults oie, very fev,r

reriaining by the end, of Jury. The young snail-s appeared

to reach fu-11- size by l_ate falL.
Brackett (rg40a) stud.ied the lif e-cycl_e of iy.r:rnaea

st¿ß.n.allg lillianaq host of C. elvae at Rush r,ake,

wisconsino The snail-s reached, naturity and- ìrred in July
and. .qugu-st aftervvhich they began to die ancL ,,rrere com-

pretely gone by October. The juveniles overi¡rinterecl and.

glrew rapid.l¡' tne forlowing spring to becol-ne mature ad.r_r-l_ts

by the surrmer. rn another rocation the sa¡re species of
snail- v¡as found to resemble s. enar.ginqi_q irr that al-most

fuLl- grown juveniles -,1Êrê present in the fali.
The serlsonal incidence of C, stag;nicglae in

St:ç.+lgoia gnqteinata ,,ças e;ra-uiinec b-v Cort q! gl_ (I?40).
Early in the sl-Lluirer nu]rierous imrnature infections r,vere

present in the i]eår ac.ult snail-s, the first cerca::iae
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being liberated in l-ate June ancr eai.ly Jul;r. .rhey fotrnd

very l-itite infection of juveniles ancr no evid,ence that
any infection tcoic place in the suiruûer months, the r,rajorit¡,
bei-ng in the sprÍng and fall. sucli r:esuris point to the
infection being accluired from a nigrant bird. species not
nesting in t,ne aree,

ivicMulLen et Beaver (tg+r) founcì trrvo periods of
infeclion of physa ep. with C. phyqe_fÀqe_. The early
su.fiuner '¡as oarked by an infection of ad.ult snai]-s and

the l-ate sllmmer by infections of juveniles.
very little iras 'oeen clone on ttre seasonal infection

'+¡itb. c. ell3s. or g. d.o.u!.!!tti-. Brackett (r94e found. tae
incid-ence of C. et_vÊrg in Lp3.qg.a gtagnal_is Lflliqn3g
to increa se tro¡;. Jl" in earry J-uly to ,o,j" ín mid.-septe:aber,

suggesting that the definitive host nesterj- in the area.
The great majorit;r eg investigations on schistosomes

in canada has talcen place i¡r lvianitoba. crear Lake, Rid.ing
iriouatain National- Park, ¡jlraS a particul-arl¡i important spot
since a high incid.ence of rswiinmers itchr occurred- there
in 19j0ts. Mcr,eod (L914) reported. the presence of c. elv_ee_

and- svv-al-es (1916) found the raice to be heavily infes-t,ed.

v¡ith cercariae s'r,¿igjnicolae fro¡r stagqicg.la emar,ginata

canaÈen-qis. The fii.st atte:rrpt to tocate adult schistosones
in tanad¿l \ìras carried out by Ïvicleod. (Igt6) and tivo nerv

sp e c i e s lvii qqgþ*4arzia (Aus t rob i ]haqala) c ana d. en si s and

lui. r¿anit-gbg.qsls_ v/ere recover"ed- frorn the canvas-back d.uck,
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Tn rlJT jiicleod for:nd rB of ,a blue-vringed. teal_ infecied
wi tlr F s_eud.qb i tha qzletrL a ( Tr ich oì: :Ll¿Cfrf q_) q u er q u edut e q 

;

and- 5 of I herring guils witn Or¡rflnoþrl¡:gggra lari,
whicli he later (rg+o) tr.ansf erred to the genus uiicr:o-
¡i14gqz-ie. i\{c].eod (tg+o) revi-evrecr the situation in jviani-

tcba up to tirat time anc. reportec- a new spesies of
schistoso¡ie cercaria from Lyq,naea pal_u,stris (C. Agq,le.Igqtes)

and- t'r¡o nev,' adurt species: orrrithcbirirarzia aviani and

g. filglqeq-qq from gul1s.

Continued. studies on the seliistoso¡les of ivlanitoba
,//ere carried out by l,{cleod. and. Little (tg+Z). They
establ-isi:.ed the lif e-cycle of Tricho_bittrgrzia querqueduÀag

and fourid the larval- stage to be t. physelreq, thus sur-
pressing the name T. que-rquerr-,ràr.ae on grr:uncis of priority.
They also exposeo pigeons to c. d.ergLorest_-e-g and. r-ocated

smal-1 worrns in the fine veins of the intestine wall_.

They suggested that this specie-q ;ras identical_ with a

species of Trighgb.ilharzlq observed in, but not recovered
fro¡c. the nesenteric veíns of tne pectoral_ sandpiper and.

the l-esser yerrow-legs. Trichobirharzia querquedulae

was also recovereo from pintair and shoveller d.ucks"

'fftÌ (r?rj) ca::rieo. out investigations on schistosoljles
at Ste. Ánne de BeLlevue 'Quebec ivhere I sr¡yi¡ü¡rers itcjr? had

been knov,¡a to occur sporaoicaily along ilre 0ttawa river.
she fcund cercari ae in physa gyrine and by experimentally
inf ecting canal'ies ancl. d-ucklings o-esc.¡ribed å neiE schistosome,
Trichobllharziq cêqeqqgt.. Edwarc.s et Jansch (L?i5) des-

cribeC. tiyo new cercariae fro¡a Cultus Lake, 8"C.,



L9

ar-d experiiuentarly infecr,erl ciucklings with them. One

i¡una't,ure adult, of the genlls Tricpo.!-!!l¡ratzí¿-, {JïäFj located.
fron exposure to c. aoêmq_i-. Bourns (t?6t) repor.teo th,e

first occurrence of c. 4cq'Lgij_t_L in cana.da, being present

in va¡'ious laires tc the north oí Toronto. È,e aleo re-
ported tiie seasonal incid-ence of t¡e cerceriae in ihe ar"ea.

scnistosolne cLerriati-t is is also rr-r1or¿i to be verJ/ widespread.

in sas¡;:: bcìre',van anc ilberta arthough the l-iterature on th.e

occurrence in these trn¡o provinces is o.u-ite sn-al-l-.

It is an unÍortunate t,ruism tÌ:.at unless one is
specificarly looking f'or schistosome adul-ts one never sees

theru. This fact accounts for the near absence of any

reference to sciristosomes in tlre many surveys of water-
fowl parasites carrieci ou-r, throughout t]:.e world_. For

this reason it is as yet qu-ite i-mpossibte to cojr.e to any

sonclusion regard-ing host specificit¡' in the gïoLrp. It is
hoped tha'b the monograph includeci in this thesis wil_l_

focus more attention on the group, ancì, proinote some workers

to take a graace at the bl-ood vesser-s before delving into the
inner sanctities oÍ the alimentary canal.
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PART I.

A SURVEY 0i' frIE LOC,ii SCjiI,STOSOi,iiE ti.ÁUNA
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L1AI'ERII¡Lö ÁäÐ I¡ÍEInüÐS.

A survey of this ty-pe necessitates e;rarination
of adul-t sciristosones and cercariae, the naintenance of
life-cycies in the labo::atory and a su.rvey of the snail
hosts.

Exailinat ion of _adult _schist osones.

The grea.b ma jority of ¡rateriar was cor_lected. from
birds during tire suilmers of Lg6Z and. fg61. The bird.s were

shot in the fiel-d. and identified by &eans of petersonf s
Itrield Guid,e to the Bird.st.

The very best conditions of lighting aj.e need.ed

for the rocation and removal- of schistosomes from the
bl-ood vessels, so that exainination of the birds in the
fiel-d is not recommeilded. 0n the other hand. once the brood.

has coagurated. it is quite impossibl-e tc rocate any of tiæ
worllls. r-or this reason the bircis were evlscer.ated irnmediately
after killing and- the tut, l-iver and heart stored_ in bottres
containing physioÌogical saline vr¡ith heparin, and kept
in a portabte ice-box.

The guts were exaninect und-er a s-bereoscopic micro-
scope using L5X niag:nification. FarticuJar emphasis was

p]-aced. on the larger veins by exa_rüing them unoer srrong
transmitted J-ight, and to the surface venul_es by usÍng
d.irect light" By ti:.is method- it r,vas possible to rocate
at l-east one sex of the r,.¡or¡n, if present,

Tr'orns present in the larger veins were removed by

cutting tiie vein anci gently pressing oui the wor.m. To
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renr.ove the worms in the small_ plexi anci to complete the
exaraination of the gut it luas necessary to sr_it ope¡ ilie
tut, remove the contents ancr scrape a.,i'ay much of tlie ¡iu-cosa.
The gr¡t rrrall v/as then exa¡rined. under strong transn:.itted
light. Renoval- of the'rinute worms in the snal-l- blood.
vessel-s is an extremeiy tedious ancr difficul.t process.
rt ivas found. necessary to use ITo: oo insect pins fused
into glass handiles some of v.,/hich r¡ere beni, over ar one

eno. t,o Í'ore. a minute hook.

A Þiece of venure war-J was gentry torn alvay r¡¡ith
the hooiceo pin a.nd the reaï' enci of the worn pulreo out
of the bl-cod vesser-. Graduarry working towar.ds the
anterÍor end of the worm the same process i,,vas repeated.,
continually pu[ing the posterior part, of the worm free
from the blood vessel. In many cases hor,vever the v[orrus

were of the s'ìre col-our and texture as the suffoundlng
tissue and- r,o¡ere practical_ly inclistinquishabre i.,rhen the
blood, was expel-led from i;he vessels" rn this case the
author found it possible only to remove fregments"

rn many cases the eggs were r-ocated in the mu-cosa

und-erlying the vrror¡rs and. in lar.ge cl-usters r,¡ithin the
gut contents. sucir eggs presented no problem in removal

and hatching. rn other cases the rocation of etgs r¡ras

ext'emery difiricur-t anc. in the case of r. guer,ruedurqg

it was necessary to 
'emove 

tlie eggs singry, since the¡.
were embecÌdea r,,¡ithin the sub-uucosa of the gut walr.

frfter' renoval_ the v¡oras were relaxed in Zj"
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chl-oral hyd-rate f or a fevr hours, r-*eú r'ixeu in Girsonrs
fixa'tive for 12 hours, staineo. in Çsv1re1.rg carr¡rine and

m.ounted. in perrranou-nt,

The for¡:rulae anci procedrures wer"e as fol-for¡¡s:
Gil-sont s Fixa.tive"

Nitric i\cia (807.)...... o o o.. o. c...... o....I5ccs
Glacial- Acetic Acid.o....o.o. o .c...o. o 4ccs

S{ercuric thl_oride ..... .o...20gms
Ethyl .A-e cohol_ (6A1") .."..... c ...lo0ccs
Ðistil-led. I¡{atero o. o.. .o......... o.. .B8Occs

1" Take up to lo,l. alcohol_"

Leave overnight in I O"i, al_cohol_ , c oJ_oured.

tport red,r vrÍth iod.ine.
Take down to d.istill_eo water.

Leave for 2 mins" in appro:liniately 2,1" Sodiura

Thiosulphate, to ïexiove any ioC.ine discoLour_
ation,

5, Stain l-2 hours in Gov,¡eris carmine.

Goweqt s Oarmine.

Acioified Carmine. o............. o r. c. J_gm.

Potash.{l-u¡n...oco.....c... .ôê.c"10gm"

Ðistill-ed trt¡ater". o c. . ..... o c.. o200ccs

Plus Thymol crystars to prevent mould grovrth.
/ -,-bo ì,.Iash in d.istilled -r¡¡ater

7 " Ðehyd.rate to ?5i" alcohol

8. Gradualty transfer to Terpineof.
9. I,Íount in permanrount,

2.

1.

+,



24
Fixing in Boulnts proved to be unsatisfactory.

Ðespite "\irashings in lithium carbonate the ïerlonr colour
of the fixatÍve v'¡as often retained and interferecl v.rith
the staining.

Gor,"¡e't s ca'mine gave excel_l_ent resuJ_.bs, expecialry
in the more delica.Le lvorms. rt is ä pur=ely nu-clear stain,
thus the important orgåns stano ou-t crearly against a

transparent bociy. It -¡as found inipossible to prevent
mouro gror,vth con,pletely so that only smal-l- batches of the
stain were made up at one ti_neu

Specimens l'vere d.:ra'.r¡n by rieans of the canieï'a l_ucicla.
Fhotcgraphs v'¡ere not taken as il'e üiinuteness of t.ire r¡¿ornis

prevented i,ruch detail- being vislble on photograpnic prates"
Ái,ul-ts of scliistoso:r¡¡tiue douthitti,,,iere reloved

irorri laboratory irrfected- ¡tice by a.gerf.ulsion technio,u-e.

The vessel rt (r'ig'rrf ) , containing physiorogicar sar-ine
and heparin, was attachea to a force pwr"p and a hypocrerniic

needl-e attacned- to the outlet B. The suction appar.atus
c was attached to a vacuu.m pump and the inlet D fitted
with a glass tube. The nou-se was craniped to a board
and- the ventr'al abdo¡ainal- wall renoved. The hypooermic
needle r'vas inserted, Ínto the d.orsal_ aorta thrqrgh the
r'vall of 't,he l-eft ventr.icl-e and. the hepatic portal vein
severed. sar-ine li¡as perfused through the gu-t a'd. col--
lected fron the severed brood vessel by tire strction
apparatus, the rvorns col-l-ecting Ín the vessel Ço

i'äiracidia rvere corl-ected from eggs occu-rring in
tilo i-iver of the nouse fol-l-o'lving the sid.e-ar.m technique
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T'IGUR¡] III. Perfusion apparatus

of Sci:istosomatiu¡i

for the

Ècuthitti

reriroval

a dul-ts "
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of i\,fc&,iu11en et Beaver (L945) . The tiver i,vas ground. into
smal-l- pieces with iret, coar.se sand in a ¡¿ortar and_ pestl_e

and transferrec to ti:.e main vessel of the si-d.e arm fl-ask

{rig.tv¡ -,'¡hicïr v,¡as then fil-lec. to the mark_;i with i,,ratçr.

The ftasie ,¡¡as tben toi,ped. by adiing rr¡ater to tiie sio"e:

arm, and pJ-aced. in a light-proof contaÍner with tire side-
ar'm il-h¡minated_ by a lasp,

The ¡niracid.ia, v;hich are positivery phototactic
and. negatively geotactlo., appeareo. in the siae arm after
about 10 minutes wirere they coul-c be seen against a

d-arkened. background. From this position they vrere col-
lected by means of a small- pipette anci used to inf ect
srrail-s.

A f e'¡¡ rod"ents were

trapping in the fielo and

erarnined for S. douthitti by

exa.mj-nation on tire spot"

Exaqinalion of Cercari_ae,

cercaria.e rvere obtained by placi-ng naturalry
infected snails overnight in jars containing pond-

vrater. It v,¡as aiso possÍble to rforciT:lyr obtain cer_

cariae by alterlng tlie light cycle: il_l_uaiinating over-
night and placing in a dark container for a fev¡ hours.
d.uring the d,ay" The l-atter method was util_ized r¡hen

exposing possible primary hosts since it grlar.anteed a

supply of f::esh cercariae in tire afternoon.
I',lorphologicat stucries of the cercariae \îere made

following the r¡iethod of Tal_bot (L916) " Cercariae to be
fixed anc. ¡nea.sured were placed in a very c.il_ute solution
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of neutrar- r'ed for a fei,r ¡rinutes anc fixed by pouring
into boiling ro]" formalin. Tire neutr.ai reo_ causeci the
cercariae to relax although prcl0nged exposure caused,

soÌûe io lose tÌieir taÍl_s.

ir'liorphclogical siucLies r¿ust be carriec ou-i on riving
ce'cariae. The practice of fÍxirrg, staining a¡rci mounting
tÌre¡r serves no usefu-r purpose anci v¡as not attemptecì. The
follol,ring method_ v¿as used:

l" A series of outr-irre drawings of the cercariae
v,¡ere riade frorn tne f ixed_ naterial.

2o The living cerca¡'iae weïe placec in tire cirute
neutral reci sorution and afier a f ev,¡ ninutes a

Littl_e nile biue sulphate r¡ras ad.ded, just
sufficient to give a faint bl_ue tinge.

1, The cercari_ae \,,Jere then exanined under tlie
¡ricroscope and partÍcular eriLpliasis was placeo.

on ti:Le heao organ and penetr.ation glands. Tiie

information gained was il:ien incorporated. into
tlie d.ratuings.

+. Fresh cercariae v'/ere then placeci u.nd.e;r: a cover-
siip ano a d.rop of neutrar reo introcluced und.er

it, so that grad,ualty the cercariae became bathed
j-n a concentrated stain sol_ution. Using tj:is
metÌ:od- it i¡¿as possibre to see the fr-ame cer1s,
and immec.iatel-y prior tc death the duc-bs beca¡le

visibl_e.



2B

FIG'üRE l-V. Side-arm fl_ask for the col_Lection of
sci:.i stosone miracid ia.
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intena.nce of scnistosone rife:.q_yc,!es in the laborator

snail-s of the coi;ri[on ,¡vÍanitoban s-peci-es were i¡iain-
tained in the labo:"atory" The botto'rs of the aqu-aria v¡ere
covered r^¡ith about one inch of coarse sand in which aqu-arir-rm

plants weïe g-ro-vrn. The aquaria \¡rere filled initial_ly s¡ith
cl-ear pond- *rater i¡Ïrich easured a good. supply of f:.esh v,¡ater

c:rustaceans etc., so necessary in preventing the grovrth of
micro-organisms. Throughout tiie sur¡:ner however the aquaria
cculci be toppeo. r?itn tap-i^rater, arthough .ovhenever possible
fresh water was brought fro¡i the field.

The aquaria plants and. algae provid.ecL an acÌequate

d-iet for the young snairsral-though for mature inrlividuals
fresj: lettuce l-e¿,ves were necessarj¡" po-r,vd,ered calci-um

carbonate i'ras acrcled at intervals to provic,e the necesse¿.y

calciun for shel_L d.evelopment,

snail-s io be ex;oosed ú,/ere placed- irr smal-l_ glass
vial-s þ¿ species and, etgs or miL:acis-ia added to the i,r/ater"

The snail-s and rúracid,ia were l_eft in contact for about

5 hours. conmencing at abcut ,o d,ays after. exposure the
snail-s w-ere erarnined for cerca::iae folÌorruin+_: ilie method.

al-r'eaCy outlined.

.Animal-s to be exposec to the cercar.iae were all_ovred

to wade in infested r,vater for. about one hour. -ifater, deep

enough to cover the regs, most of the breast ano the anar

region is necessary l¿hen exposing bircls to the cercariae.
Iilhen exposing nri ce the water rnist be shal-l-ow v,¡j-iicjr

necessj-te,s transferrÍng ti.:.e cercari_ae frorn the jar con-

taining the snail_s to tne exposure vesse.l_, Since the
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cercariae of s"d-outiritti, the rocrent schistosoae, cl_ings

to the surfase of the l.¡at,er the transfer ï¡as m.ad"e by
d'rari'iin¿ a wire loop acr'oss the surfa-cerand tra,pping the
cercariae in the filrn so produced, Bircis ano ¡na¡:nal-s

were exa,nined for adult schi-<toso¡:.es at reast one month
after exposure.

Exa¡rination of snails

Throughout the sLrrners of rg6]- rt6z ancr t6, 
snair_s

lvere coll-ecteo to oetermine the incioence of infection
wii;h sch.istosoi:re cereariae. At the sâïne ti_nLe sanples of
Lynnaea stagnalis jugul_aris \jTere collected from St..Andrev,¿Î s

r,agoon, near Lock,oort and, räeasured. to d.etermine the grow-üh

pati;ern of the species. The data col-lecteo fr.om st.
Ä"odrewis v¡as useo to estirirate the age of, snair_s from other
areas. st. Andrews $ias chosen for this i,o¡rk since it l,¡as

readily accessiblç:. at arl times, particularly in the earry
spring -vuhen other la.Lres ,'rere inaccessible.

The io-entificaiion of siiaiis p:reserrteci gr:eat diffi_
cuJ-ty. Ref erence -\'./as ¡nacle to the wor¡rs of ;3alter (rgrr , LgzB)

l¿ozl-ey (L718) anct Goodrich (tgtZ) .
snail-s lver"e d.issecteo ano tneir internal organs

examined. The rad.ul-ae v,irere reruoved. and. teft overnight in
a 106 ä0lI sol-ution. Af-t,er lvasir.ing in ,,v-ater the radula was

placed between two rni-e-roscope stides vrith a strip of paper

eacn side to prevent crushing. The slid.es Trüere tlien bound

together and in this position dehyd.r.ated ano- cleared. in
xylol. One srid-e v,¡as then removed. and tire rad.ura mounted
under a coverslip,
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SECTICT$ Å. i{DUL'f J.l.iii^]TCS0ii;ES

Á total- of  Jr birds representing 47 species, and.

J4 marwtars representing i species weïe exarained. for
schistosome adutts during the sunners of L?62 artð, r)6J.

Twelve species of bird.s were fo-und infected_ i,rith
scÌ:.istoso;ne adult s (ta¡te t ) v,ft. ilst ,5 sp eci es r¡¡ere

negative (Tabl-e 2). The fol-l0wÍng six species of avian
schistosomes were recovered from tnese bircls:

1, Gigantoj¡il_harzia l_a.,,,ayi (Brackeit, Ig42) Farrey,
rg6t.

2, GÍgantobilharzia âyrauli (r3rackett, L?qO)

Brackett, L942.

t, Gigantcbil-harzÍa totani fl. €tp." "

4o TrichobllharzÍa. qu_erqueculae (Licl,eod , Lg4O)

Mcl,iul-l_en et Beaver, Lg+5

5. sustrcbilharzia lar.i (ir,icLeod, Igjl)
Pe¡¡er , L951b.

6. Ornithobilharzia canar-icu-r-ata (au¿olphi, rBr?)
Od.hner , L?lZ 

"

One marnmal-ian speci-es was fou¡.d. infectec. vritT¡ a

single species of ruannalian scliistosome:

?, Schistoson:ati'un d_outhitti (tort , LgL+)

Price, L9rt-"

since ihe monograph inclu-ded- in this thesis contains
ttre descriptive detail-s of the aboqe speci-es, much of it
is ornitted. in this section.



.SÛTIISTI1TTC NAME

Crd.er: Anserif orrnes

"Anas discors (Linnaeus)

Spatul-a clypeata (Linn¿reue)

Aythya valisineria (Witson)

TÄBLE 1"

Ord.er : gharaclif or:¡re s

r'
Lams argentatus (pontoppician)

COiI,{IúTON NAME

Blue-winged teal

ShoveLbr

Canvas-baclced d uclc

li\Ìliiü'lliT} Ir]?. ÐS ]IXAIWNïD

Larus ilel-a',¡¡arensis (OrA) ning_bi]led Gull

Laru-q ghiledel_phia (OrA)

iï0. ÐUÌ\,ïII,üED

Greater et Lesser
Yell-ow Legs

I{erring-Gul_l_

2q

¿

I

id0. ]TTFECTED

24

Adul-t 4

2nd year 7

Juveni-le 3

Adnl-t 1

Juvenil-e l_I

Adult 12Bonaparte t s Gul_f

?

1

SJ)ECTES f¡iHË$\T

Tr't9h?Uilhe.&1a su eL-
queoutae

Triçh_obi l_harzia qq er-
qu ed,ul-a e

Un-identified

7

I
2

l.

,

2

I

totani n.sp

Juvenil-e B

Gi,eantobilharzia lawayi

Glgant ob ilirarz ia l_ail,ayi

G:þant obiLharzi a Lal.¿ayi

Gigantobilharzia lawayl

Austrobil_harzia Lari

fficanal--
4

I
Gieant obil-harzi a l_ar¡¡ayi

Aust¡.obilharzia l_ari
\).t
n)



TÄBLE 1 (tontinueö)

sclmìTlrfc i\¿tuiE

Larus philad,elp.iiia ( Ord )

Ðrd er : Pas g.g.fi{.gr¡neê_

A¿iel-aius phoenic eus

-7Ê-ll_

(t-innãõs-I-..-- -

þ!þo c-g¿þn Lu_q xa_nt ho c e -
pha lqg -[Eona-pa rfe f--.
L[olothru_s ater (eodclaert)

Quiscalus quiscula__rc _+:
t r,rnnaãül)- *

t01/ivi0ll hl.iiiviE

Bonaparte I s Gull-

ïï',1IiÐü'lliL, lirliDË Ìi,{¡iviÏN l!Ð

Red--v,¡inged Bla ckb ird.

Yellovr¡-head.ed
Blackb ird.

Bro'¡m-head.ed
Cowbird

Cor:mon Grackle

I\U. llz\¡-rr'i.Li'ìi:jl: i\iO. l.Ii-rrEC'llüJ

71
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ú

SP¡jCîE,:i .Pälî¡irÏ\T

t2

Gi gant ob i.l hqr".zi a lag_q¿!

G Í e a.n -tp b.ilggåZi'g ß[f a ull

Ëisaq! oþilheraj_ a åtrregll

Gi- san Lo þ,!Uar z i a ßylaqli

Ëis.*-!.e.þ.itjraleis. sg +p]å

Ur
þ{
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T.ABt"E_a" is0N -_itiiFE0 Ttr- BIRqq Eti{4-[ilid]j! 

"

ci eniific

OP.DM. . P O DT CT F JiÐL FO RI!:E.S

Aecþ,iorpliorus oc ciaentalis
I La',',æenc e J

Podilynibue p-o_q!9-g.Lq. ( Llnn)

PqÈLggLq *ur1gg (r,inn )

Podicells erisesens
-æt jJoooaert,

ORDM. CITONIFORMES

Botaurus leniiainosus (

I ri.a c1{ett )

ORllff- .,iiN"s¡l-tìf FûlïiiES
%

Branta canaciensis (Linn )

/åna.s platyrhynchos (finn)

Anas s.:Lrepera (Linn)

Anas acuia (Linn)

Ánas caroiinensis
-- -l@elEl--

lviareca ar,ericana
--(Meifñf-

Aythya amer'icana (eyton)

"+ythya aff inis (eyton)

ï,ophod.ytes Cucul-latus
iffiñl-

,festern Grebe

Pied-billed Grebe

Horned -Grebe

Red.-necked. Grebe

åmerican tsittern

tanad.a Goose

IviaLl-ard.

Gadv,¡a11

Plntail-

Green-wingecl teal_

Balopate

1ìedhead.

l,esser Scaup

iIood.ed. hierganser

exaq!.qeci ".

I
t4

6

2L

I

1

5

1

l_

¿

+

4
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['ABJ,E 2, (Continued) I{O}T.U{IFECTED J3IËDS EK¿,ï,I]Næ

Sci entifi c

ORDER " GRUIFÛRÌßS

Rall-us i-irricola (vi eirtot;
(Linn)

( Gmelin )

Foqzana carolina

4g!!ca arier-icana

re,88. CFr4i,i r3'Orydqs

Ç_âaæArirlg y-o_ç lf ?qgg ( r,inn )

Efolf.e" mÍnuril_la (Vieittot )

Catoptrophorus semipal_matus

LitnqS.a felloa (finn¡

_Liep.gq bqemqgti ca ( f,inn )

$t p_sagq-æ=q !ålc_q.tq* ( vi ei rr ot )

ËteXgg" hirund.o (f,inn)
q-b-Eggg!e-s- gis.ç-q. (r,inn )

Lar.us Ulp¿ågqg (',itagler )

OstÆ. PA SS]üRIFORÍTIE_S

ïgleJq.q gAL.Urlq (r.in¡)
qEÈgg qie{nþriqe ( r,inn)

Meåeil"g caro_ì-_inensis ( Linn)
Pipilo eryti:rophthal_a¡rus (Linn)

lie]ospiza melodia (,r'ilson)

Virginia raiL
Sora rail-
toot

Kil-l-o.eer

Least sandpi,oer

lïi11et

i{arbled, Godwít

Hud sonian God.r,vit

rtlilsont s phalarope

Cor¡mon Tern

Blaclc Tern

Franklint s Gull

Baltimore Oriole

Robin

Catbi¡:d.

Tolvhee

Song-sparrol.,/

I
+

L7

ú

1b

2

L

I

11

27

L7

1

l_

1

2

I
4



TABLE 20 (üontinued)

16

Scientif ic Name. Ç,or*ion Narne @

ORDEF. . P,q $SIRIFORÌIEË_

Tyrannu_s tyrannus (f,inn ¡

le1matco.Ftes palustris (Witson)
-Ð_end,r"oica coronata (],inn¡

?ass erculus sandvrichensi s
iGrrrefiÐ---

Eastern KingbÍrd. 1

Long-billed. lÍarsh lqlren l_

L:iyrtle lvarbler 1

Savannah Sparrow z



Sqhistosci::.es Ï,ouno in Manitoba 
fl

l';ìMILy: S,!EIST0S0I\,[,qTID.qE ( Looss, LBgg ) poche, lrgol

¡1rB-i+Áurl.y: GrG¡rr.TûBrrii¿RZirNÁE (Ìviehra, r?40) Amen¿,

#iti\r!S : GIGA!:lT,CiìrU.j/ìrìZI; ( Odhner, IglO ) . Anend..

(icey to Genus: part II , page tgs )

GIG.ANTOBI]-IL{RZIA LAríi¡Aff (Bracicett, I? +O) Fartey, L? 61 
"

seven corrplete nares, tçc cor*plete Í'eü.,ar-es anci niany
f::agnents of both sexes .,rere recovered f:¡:.om one aoult irer.rlng
gull' one ad.ult ring-biLl-eo gult, 4 aclu.lt bonapar-te gulrs, 2

second--year Lierring gulls, t juvenire rins-billeo. gulrs
and t ju.venile BonapaL:te gu1}s. À total of i4 irrf ectec- gulls
?,.¡ei'e i'ouncL fro¡i the ,t exauij-ned.

;le_scription of Species.

Fig. V

specific diagnosis: Gie;ar,tobir-nar.zia Odhner,1gro.
j'i-g-r-e-; Extremely rong and tilin v¡itii a ciistÍnct

gynaeco,ohoric canal. su-clçers absent. Body 2L.2, to tg.5 nn
{avg, 28.9) in length by 0.06 i;o 0.r- r¡m wic.e anterior to t}ie
gJnüecophoric canal-, O.Ij to O,ZZ nrrr at the canal_ anO O"l_ to
c,r5 nm posterior to tire canar. Fosterior end of the bod_y

si,vol-len but not, spatuiate. Gynaecophoric canal_ wit,h dis_
tinct anterior end 0"86 tc 1.25 m_m (avg. I.06) fron. the
anterior enC of bodLy, I"15 to Z..l rnm (avg 2,16) in length
uith the posterior part enoirrg obscureJ-y. Fl_oor of the canal
rurith nwir.erous (up to 50) thickened bancs at right angres
tc axÍ-s of bod-y, sha:rpry d.efinei anteriorJ-y, beconiing ress
pronounced poster'orly. 

'esophagus 
0. j to O "+4 rnm f e¡g,
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paired- Çaece short, rer.initinS in th.e regicn of the
anterior part of ser¿inar vesicle. con:r¡ron caecu_rl extending
to posterior end of boc-y" Testes t+5 to ,45 (avg. 460)
extendin¿r frcm the poste'ior end of the gynaecophoric
cana,r- to 'Lhe posi;e:'ior end oÍ body, tanoemly arrang€d, and
reacliing a C-iameter of about 0.Op nun. Seminal vesicle elongate
and spiral, lying anterior to the gynaecophoric canal, and.

dÍvisibr s into two portion.s: the anterior ;oart or externar_
seminal- vesicle lying outside the cir::us pouch, and the
posterior part of internal se'inal- vesÍcte lying enclosed
witliin the ci::r'us pou-ch. Externar seminai vesicr e o.zj
to 0.44 'wt:t (avg .O.12) in J_ength, commencing O "rg tc O .54 mm

{avg. O.4r) from the anterior end of boC_y-. Internal serninaL
vesicle 0.2 to o "19 w (avg. 0.1!) iri rength. Ejacuratory
d'uct opens on papifr-a at the anterior en. of the gynae-
cophoric canal.

¡]-gggfs-i Fir-ar.entcus woffrr. about 20 ¡im irr r-ength,
v¡ith a constant width of O .OlJ -rurL. Suekers absent,
Oesopnagus o.jB to o.+6 r*m r_ong; paireo caeca reuniting
frnnrçflI¿Nedry posterior to tr:e seninar r:eceptacJ_e. ova'y
coiIed., 0.46 to 0.6 n¡r (avg .0.51) long¡ conimç¡1cÍng L.+5
fo l.t mn (avg L.64) f¡'om ante'ior end. of bcdy. seminal
receptacle 0 ' l-8 to 0.2 ¡ir¡r in Length, situated irumediatei_;r
behind the ovary. ovii.uct i'ro¡t posterior end of ovary,
r'eceives a branerr frora the seninal_ r,eceptacle, and irune_
diately turns fo'vuaro givÍng off a i-au-r.erls canar.
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Ovlduct receives viierl-ine ouct and opens into ootype
0.21 to 0"28 ri¡n in front of ovary" .Uteru_s 

J_ongr oÞening at
anterior enir of bod.y . ido egEs seen in u_teï"us. vitell_aria
of s¡riail f'oiiicres along each side of tce corr,¿on caecurjl.

lggs: Cval_ iuiihout spine" ¡iature eggs in gììt
inucose measured g4.LZ 1F g "fi) by 76.21 (; 1.54) nicra_.
i-00 eggs examineo..

ûercariae: Unknovrrn

Location; IntestÍnal veins.

DistributÍon: ii{anitoba, Canada (fig. T-I)

Identity of Species

To date the genus Gigantobir-harzia contains rz
species, eight of which resernble the above in lacking an

oral sucker: G. acoty-lea 0djrner, lptO; G. ad_an!, Gn

nettapi, Ë.plectropteri Fain, rg60; G. arci.eora. r,ain , Lg55;
q,. lru-ronesis i\iajirn, LIJO; G. huttoni Lei¿:h, Ig5, and- G.

la,,q¡ayi Braclrett , I?+2.

G. acotyl-ea crearry diff er's frorn the sp ecies d,es-

cribed above, both in body shape and size, position of vari-
ous or3ans, and rengti: of gynaecophoric canai. Fain onJ_y

d.escribed the riiales of the four species f ound in África;
neverthel-ess, the¡¡ al-l differ fr.om the above in üre size
ano posltion of the gynaecophoric canar and_ üre number of
testes. Ë. huronensis, furly d.escribed by I{ajim \Lgg6)
from goldfinches ano cardinals of I{ichigan¡ 'u.s.A. ¡ differs
from the above in having a sh.orter gynaecophoric canal a.nd
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-¡'f,,lJIiE V. Çigantobilhar.zia l_av¡ayi.

(¿fter !'arley, l-g6r)

f . iviale shol.ring anter.ior end.

2. l,;ïaLe showing extent of Eynaecophoric canal_.

1. I'emal-e at level_ of ovary.

4o t¡emale sho-w-ing anterior end.

Figures ck'ai¡¡ri i,r¡ith the aid, of a cam.era l_ucid,a.

¡ibbreviations as page Xll o
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FIGIjIIE VL I¡reas of gull infestatÍon
harzia l¿.,¡ayi

1. Twin Beaches, Lalte irianitoba.

2" Grand Beach, Lake lriinnipeg.

,. Red RÍver, St" Andre\¡¡s.

4 ,5 ,6 . Îtt-oo se Lake,

v'¡ith Gigantobil-

^,!ú-.4.è.'frrvrns;i;)"\\
t 

, ,*ru^rr-'i'l
4"^ Å

'7,- -"Ê!.'ñ1lTÕ:-¡'
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a cirrLls containing nany prostate cel_rs. rt a1-so d.iffers
considerably 1n size. .Àrihough the f ema.r-e croseJ_y re-
se¡nb l e s tne above, the di f fei'ences in tne ¡r.ial_es and the
d-ifferent host point bo the¡i. being considered as separate
species. *lthough G. 4u:Ltorll has only been cj-escribed

fro¡r e::pe:riinentalJ-y inf ectecl .oaraìreebs, it olff er.s con-
si-derabfy in gross size ano- ci-imensions of ihe gynaecopiroric
canal. The interoed.iate host of ihis species is a ¡¡.arine
gastropod- lçhilst that of the rocal- species has been shovrn

to be a snail fron local_ f¡.esh lvaters.

Bracirett (r942) crescribed a ne,,i/ ,species G. r_awa,¡i

as f c ll- or,i¡s :

rrspeciflc diagnosis: @:
Extremely f ila.n:rentous. Female as rong as or longer than
male anC simil-ar in Sha_ne but mOre SLend-er.¡t

"&1e: itrbout 1.3 rm in length and O.!5 ¡¡¡r in
d'iameter at gynaecophoric canar ano o.10! nrm ersev¡here,

#J-naecophoric cana-l- present, anteri.r end cListinct but
posterior end. ter¡nina.tes obscu_rely; 0,61 to O.85 rum

froni anterio' end ano may be as rong as z.z5 mm or nay
be shorter. Testes over 5oo in number, r¡¡ider than rong,
and arra*ged in tanden and usuairy close togetrrer.
Testes extend from posterior tip of body to a point fu_rther
forv¡ard than the posterior eno of gynaecophoric canal but
not beyond its equator. vas defe'e¡rs teads forwa'd as

a fine tu-bul-e to a point o.ti to o.jz r,tn froni the anterior
anc- ir'¡bere ii bend"s posterior.ly and expanos into the seriinal_
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vesiere" serrinal vesicle o.jo to o,Jl w, in rength and.

coilecl in about si--,. o-r seven loops. üir:ru-s ano- cirrus
sac -oresent. Geniial loore situateo a.t anteriur end cf
g/ílaeco!,no-r'ic can¡r. rntestine i..iifurcú'ü:s i'r.ol c "z? to
4.30 ¡rr ficiú enteilior enä. point of caec¿¡r reunion not
côân ll

flFemale: 
"åbou t l-0 n¡i in I ength and ¿. n:.¿.xi¡iu¡n

widih of 0.060 ¡uii. ovary ccil-ed in I to ro loops i o.zz nri:.

in length and. situated. 0.JJ- mm fron anterior end. trosterior
encL of ovary opens alnost directly into seiainar receptacle
-r'¡lrich is 0"a15 nm fn rength. ovidu.ct arises from the
posterior enc]- of the seliinal_ receptaêIe and- immediatefy
turns anteriorly and proceeds to a point 0.60 mm fïom
anterior end ',^.¡here it expanas inio a large thin-wall_ed.

ootype. The uterus runs fonward from the ootype an.o the
genitar pore is probably just bei:ind the or.al_ opening.

vitellaria snall- anðL numerolls and, start a short ciis.bance

posterior to the sereinal- r'eceptacle anC f ilf the ì:oC.y caud_ad

of tiris point. vÍterrine du.ct not observed. iío eggs seen

in the uterus of tire worl¡.s or the intestinar mucosa of the
host " Ðigestive syst em not cbserved . rl

rr Ïfosts: laruq ai:gentatus and_ Larus
tr Ðis!r'ibutio{: Ivîichigan, "U-o S..å,. r

d. e".l-ai'¡ar en si s . il

The above d,escription oiffers in many respects from
that of th"e local- species. (fa¡te j). In üre m.al-e the
position ancÌ. length oÍ' ihe gynaecophoric canar and. ihe
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nu-mber af tes'Les are nea.rry icrenticar, althou-gh accorcling
to Brackett the testes ap_Ðear to cornì-rìence rather more

anteriorly. The only na jor d.ifference between the two

d.escriptic¡rs is the iengti- cf boc,¡r, the specii.ens fro¡ii
ivianitoba being about Í'ive tines as long. Exariinaticn of
the type nales shorved. tnern to be Íncomplete speci¡iens
r'unich reseäible ti.e ccí'respond-irig i:cr,tions oí the mal_es

fz'o¡: i',,ianitoba. Tj..us tl,e ciiscrepancies Ín size bet,,¡een
11_ -rrie t,li'o a;-e a re-qu-lt of the origiäal c;_esci.i-ptio::L ìreing

based oïì ineolrplete lvorrris.

conparisori of ihe fenal-es is raihc;Í' m.ore oiffi-
cu,l-t as Brackett fail-s to rierrtion tire occurïence of a

laurerrs canal- and also states that the ovid,uct arises
from the posieri-or encr. of the seminal r:eceptacre. The

writer f eels th.at Brackett i.ta¡¡ have been rnistaken as in
all other' ¡rembers of tne genlis the ovid"uct arises fro:n
tire posterior end. of the ovary, and if present a Laure:.r s

canal is given off in this vicinity. Exaiaination of
type femares provided- no clue to this since the repro-
ductive or'gans ,vlere inpossible to oistinquish. _as in
the male, tire specÍ_mens were incomplete.

Th.e r¡¡riter f eel-s confident tha t the l_ocar species
is ic,entical to that d.escr:ii:ed as Gigantobilharaia lawayi,
and for this reason the species iras been:redescribed,

{Farley, L96t).

Life-cycl-e studies.

És expected on ecol0gÍcal- grounc,s specimens of
Lymnag?. Ë_!.¿æqliÊ jugularis, tErnaea ^paUsijis, åpl_exa
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ri1 /r Þ'l 1] Z
-,ñÐU;j ) c tomparison of local stlecies r¡Tith tþat d-escrÍb ed

( Brackett )

larl e

MAI,E"

.t ength of body

iifid.th of bodSr s¡ canal_

Gytraecophoric canal:

T,ength

DÍ-qtance fr.om ant. end_.

Test es

Seninal Vesi cle :

ï,ength

Di stanc e f ro¡r ant . end .

lÎiil{aLE.

Length of bodLy

Í10rn 01 body

0vary:

Length

Ðistance ant. end

Seminal receptacle:

i,ength

?I "25

o "I,
About I "1 nm

a "L5

r "15

0.86

3+5

^nL.l

r"25

545

gbout

0 .67

over

2,25

0"85

500

0 ,4,
o "18

0. E2

- 0.54

0 "tQ
o.1l

- o.1l
o .52

About 20 nrrn

o "015

o"+6 - 0.6

L.4, r .9

0.18 - 0.2

¿bout t0

0.060

0.22

Q.ll

Q,075
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hypnoruiri ani- p-þysa g.Frina luere exposeo to miracidia of
G. lalvayi r.c/ithout success.

simiìarry, r'epeated, eïposur.e ano e¡(arr¡inatíon of
r,ymnaea catascopium and Gyqaul_us s¿ (parvus ) Ír.oø:. the
roc*J¡ sirore of Laire iríanitoba v,¡here inf ected" gulls were
obtainec-, proved negative.

During the suÍ'rûer oî L)6J iuve*ire r.ing-birred and

Bonapartef s gults at iiioose Lake t\¡ere founci infected. ,¡¿itir

G. l-av'¡ayi.' since tirese ì:ir,js had. not cc¡r¡i¡nenced theÍr
autu-rm r-rri-graiion it rnay safeiy i:e assumed that the infec_
tion v'¡as gainec. in l-osal waters. A cor-lection of snail_s
frcm the rocky israncrs of ¡foose Lake abouncLing in gurrs
and terns incl_u_deC_ ü:e fol1o,,vÍng speci_es:

1. L.y-nnaea staßnal_is lil_lianae
2. Fh.Fsa anc iliar.ia

1. Gyrau-lus hirsutus
4. GFraulus gB.

5 " Iiel-isoma canÞanufaturri

6 , I{eli sorira antrosum

'l . Annicol-a ep.

Physa ancirra'ia, both gyraulid, species and ir.
canpanu-letum \ere especialry plen-uiful cringing to the
rocks along the sliore l-ine, l.ihilst the oi;her species had

a very spotty d.istributionc

speciinen-c of the above snairs .,rer:e exposeci_ to the
mi¡'acidia of G" l-ar,vayi and these, together with a sa:rple
of col-l-ected- sna.ils l,¡'ere returned. to the taboratory ano
maintainec in tl:e aquaria. rn no case were infected. snail_s
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founo either: in iuoose Lake or in the iaboratory corl_ection
so the ¡nol_Iuscan irost is as yet unKnov¡n"

Tl:e finding of q. lawa;¡i in ülanitoba represents a new
local-it"i,' record Í'or this parasite, l^'ioth in ûanacla ano tne
provi-nce. tsonaparters 6ui-1 arso constitutes a new i:.ost
re cord.,
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GIGA¡,I-TOBTLhARZIA GYRAULT (ì:racliett, Lg4c) grac¡..ett , Lg+2 
"

Fragments of tliis species i.rer.e recove:reo from l_2

:red-'^ringec br-ackbirdso ! yer-r-ow-hea.d_ed brackbirds, o.ne

brov'¡n-headed covvbirci and- tv.¡o connion grackres, i{ total_ of
24 inf ecteo bi¡.Cs frori l_20 exar.Ínecl.

This species was Í'ound inþabiting the r*inute veins
srr-rr'o,rnutn* the intestinar- warl and. is virtually impossibre
to reifiove" The females stand out reac.ily since their
intestines are filred with br-ack pigrient - breakdov,¡n br_ood.

products. The rnales however l_acli this pigrnent ancr are the
sane corour and texiure as the backgr.ound rencrering them
even more ciifficult to obtain. For tiiis reason the des_
criptioa of tiie species is very Ínadequate.
Description of sBecieq.

Gigantobil-h.arzia gy::au_l_i rnras first described by
Brackett (tg+z)fr.o¡r blackbirds of i¡./isconsin, u.5.A. H.e

was unable to obtain anSr compJ_ete wor&s, the d.escription
being based. on four fragments of both sexes:

Sp.ecific qiagnosÍs: Gigantobif4qrzia. Extremely
filanrentous- sexes si¡rirar Ín size and shape. Body
cylinclrical, aboui r0 mn in J-ength i,,,¡ith posterior tip
blu¡tf y rounoed.. Bodl, wid.th uniformly ebout O.O+5 to
0.0) mnL" crar sucker v'¡er-r- clever-opeo ancr a.ot mrn r_ong.

Ventral sucker absent.

I'dal-e: Gynaeco¡:horic ce,nar- 1:resent; 0"g i,¡¡, i¡r rength
and I"l8 mm from anterior tir.: of booy. Boäy C.0r4 i¡¡r,,,v-id.e
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at ijyna.ecophoric canar. Testes very nuiaerou_s; o_isiance
tretween eacir testis e-quat ''o or gr:eater then a.iameter of
each folficl-e. Tlie;r extend from a polnt about 0. 26 rnnt

back of the tynaecophoric canai to posterior. rip of b.d.y.
vas cleÍerens reads fcrvraro fr.om testis as a, very fine
tubul-e to a point aboi,it o.2g nr¡ fr"o¡n anterior end of body
iviiere it bencis posteriorly and ex,oanos inio e seniinal_
vesicle. semi-nal vesic-.e about 0.26 m*n J_ong anci coileo
in B to 10 100ps. sperm duct leacis directly as a plain
tubule to ilre genital pore which is situated on a smarl
papilra at anterior end"of g.r'naecoi;horic canal.

l_çsq_lp*: Ovary coiled Ín about 10 loops i O.4D wi
in length extending posteriorly fr.om a point f.{ nm from
anterior tip of bodS-. Foste:rior end" of ovary na*ou,¡s into
a tubul-e 0.0r8 m'in length v,¡hich r-ead_s into a senf¡¿l
receptacle 0.15 mm in length. Oviduct ar:ises at the pos_
terior end- of ser¿inar- receptacle anil in:rneo-iately turns
anteriorfy an,j cci-ttinues to a point 1.11, mm from anterÍor
end o¡r bod;i 

"','aere it expands into a tÌ:in r,¿alred ootype.
The uter"us exter:.d-s forr^¡ar.d fr.ori the ootype to the genital
pore ',rhich is situated immed.iately beLind the orar_ sucirer"
Vitell_ar.ia in nurierous folj_icles cl_osefy arrangeo and-
practical-]y filting the entire body from a point a short
distance caud-aq cf the seminar receptacr_e io the posterior
tip of rire body" viter-line duct ieads forr,va:ro ani_ joins
the oviduct just before Ít enters ihe ootype. Iîo eggs
observeci in utero. ãggs only slightly eÌon5ate, aboli.t
0.060 ärni long, thin sheJ-l_eo and wii;hou_t spine. Oesophagus
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bi-furcates 0.5+ ainL ir.on anterior. enci and. caeca reunite
just caucaci of ser¿ii:a1 i.eceptacie.

A comparison oÍ ihe locaj_ maleriaL witÌi ,ulie above
d.escription is shov,¡: (ta¡te +) " ltrumerou.s d-if,fei.ences exist
between the two descriptions.

ln the ¡.'ar-e the iength ano position of the semi_nar-

vesicle are rirar:ltedly d.iff er=ent. Brackett describes it
lying in a very arLter:i-or position anc terrainating o.B+ mrn

from the ¿jynaecophoric canar. rn the r-oc ar- species

{fig. Vfr anol VfIf ) an internal serninal_ vesic}e, lying
l'*ithin the cirru-s pouch was readily visible proeeecing
forlvard fror, the genital pore and ter¡¿inating 0.94 mrn

from the anterior end of the body" .ån external serr*inal_

vesicl-e extend.ed forv¡ard, from this point but immeoiately
became invisibLe so that its length r¡ias unknown.

rn the femare Brackett again descr-ibes the ovid_uct

arising from the posterior encl of the seminal receptacre
wiril-st in the local- species it arises fr:oni the posterior
end of the ovary. The writer feels confldent that Brackett
v,¡as mis-r,aicen in his observations.

Inci9,ence of fnfection.
Figure rx shov¿s the ar.eas r-rhere inf ected 'liircis

recovered. Table 5 shov,¡s the incicience of ini-ection
G' gyrauri in r'ed.-winged and yell_ow-headeo bl_acicbircls

four areas ciuring the su_mlïier.s of Ig62 and l_g6r.

Ii.TâT A

\Jt-

from

The most notabre result vras rtre general dr-op in
intensitJ of inÍection frnüi Lg6z to r?6t. Nineteen of 48



fTl/!ÐT;r I üonparison of d-at¿ for.
5t

Giåai:Ltcbilha.¡z iq gyr-aut-i .

?resent tsracnett

if"q.],E"

Lengtir of body"

$idtli of bod_y

.Ç:ynaecophoric canal :

Length

Ðistance from ant. end

Se¡rinel vesicle:

Length

Di stanc e f rom a&t . enc]-.

Te st es

¡'.E1j4tE "

Ï.ength of bod.¡.

',.,tdth of bod,y

0vary:

l,ength

Distance from ant. enq.

Senlnal receptacle:

Length

0otype:

Distance Í'l.om ovary

sÞb

0.10 0.12' o.L5

Unkno'r,rn åpprox
l-C nrm

0 "o1 O.O5

Approx l0 rnm

0.Q45 - 0. 05

0.911

r.615

0.E75 (r.s.v)
o .9+ (r. s.v)

Unknown

0. B0

L")O

0.26

0. 28

Unr<novun

i.s mal-e

o "02, 0.05

0.40 - 0.58

r.40 l-.86

a.I3 - 0 "2'
Oval

6j .g by 'o2,5
mi- cra

/+.s

ês

rcale

mal-e

0.45

r. 40

ncQ

Ova l-

60
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fI ruRtr VII " GIG:iT.íTüBrL.¡¡tit?li; ;y¡tÁULI i!iÁ!E

Figure d.r.av,'n rvith

Ábbrevietions

the aid of a camera lucid.a.
as page . XU.,, 

"
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;Tf GUIigl VïIf . LlIGjii,lTOlI,Lil^åRfIA +YRAULI FÍI,1ÁLE

Flgure d.ray.¡n wÍtÌr the aid of ¿ì ca.rjel:ã l_ucid.a.

Abbreviations as page Xll
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{4c'1.) ¡iros ',.íere inf ec.Led. in L}62, crJÍN.pa.r:ed. r,.¡íth only z of
5t (t"Bl") in L?6J. Tiis drop '"aas .carticurar.ly rüa;'jietl at
Long lake, åfl excetl-ent nest site f or both biackbirC. species,
wlrere the l-ever of païàsitaemia o.roppeo. from 66,[ in lg6¿ t,o only
11" tÌre fol-l-owinJ year.

Life-cycle studiqq,

te¡'cati_aç- å.tiài¿.L*. (Brackett , 1940) ri,ere recovered.
r'ron experimentally infected .spec'inens of phy,1å åy¡ina
¡,''¡itn tne irriracid.ia from the blackbirds and. cov,¡bird.. Tiris
proved conclusively the identity of the ad,urt sciristoso¡nes.

Repea.ted. attenpts t,c infect the reported natural_
hosts, g.Eagltrq panrus and ï,,ieneiqj¡ exs.crlggg (V. page ."t.].r,,)
f ai l-ed .

This is the first r.epor.t of this speci es in iryianitoba

and canad.a" The finding of inf ected. cowbird.s and, gracicJ_es

represent nel,r host records.
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Figure rx" ,åreas oi' rnfesta,tion l.rrith Giganiobi_r_narzia

Éå[{au'fi"

l-. Long Lake, Reaburn.

2. ivleaclows

1. St Áncl.relvts

4, Noryis LaÌie

i. ldorth Shoal Laì<e

6" Twin Beaches, Lake ii¡ianitoba,





TABLE 5

Locality

ïivcTDE[\ïcE Otr' e. GYRAUTI Ir{ aÐ:i[

Long Lake
Reaburn

Norris Lake
& Shoal Lake

Red-iTing Yel-l-owhead Tota! Re Total

Lake lr{anitoba lO

Mead,ovus

rg62

4

I1

16

1

I

12 L2

10

L9 61

L7

+B 19 11 0

10

Ib

0

0

51

U

\rr
o\
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GIGAjrjTOtsIl,LiiRZUi T0TAI\I n. sp .
t -^.(,r-igs. X and. XI)

seven of tiventy-four y-ellow-legs rrìrere fou-no infected
witÌr a species of Gigantobi]harzia, vrhi-ch al_thou_gh very
si¡rilar to G. gyrauli may well be a new specie-q. Like
the l-atter parasite, G. totani is fc¡.rnd in the veins
surrounding the intestine and prorred lmpossib_Le to re_
rßove, thus the somev¡hat inad,equate descr:iption is based.

only upon fragments.

rt is presumed that both greater and resser
yellovr-legs act as the hcst. unfortunatery rriany of the
birds identified. as lesser-yel_lov¿_l-egs nray r,r¡ell_ have
been greäter yelJ_ov,¡-l_egs, thus tj:e exact identification of
the irird,s is not known.

Description of Species

Specific d.iagnosis: Gigantol:ilharzia" Oohner,, lgfO
FüvlALE: Body long anc firamentous, length of body

unknovm. i,'i¡id.th of body O.OZ5 to O.OJI_ mm anterior to the
ovary; 0.0]B io 0,056 mm at the ovâry; and O.OZ5 to O.Oll
rnm posterior tc the ovary. Suckers absent, cuti_cle
gmooth" Oesophagus 0.475 inm rong, paired. caeca reuniting
imnr edia tely poste'io' to the seminar- r eceptacre. Ovar.y

situated r,625 to 2"0r2 posterior to the anterior end of
body ' 0.515 to 0.68T nrir J-ong, with orriouct fro:n the pos-
terior end receiving brancir fr.om the seminal receptacle
beíore tur*in.:; anreriorry. J,aure:r1s carrar- present,



'Bovid.uct runs forward to join witi.i ¡he i¡iteiline c_uct

iü¡rnedi-¿tely Doster"ior'tc a .;,,err- ma'iceo ootype, situated
O "zLZ to 0 "225 ¡:,¡.i anterio:r -uo .ühe ovaï,y. ljeminal ïecep_
tacle 0.lf to 0.zr mrrr rorrg, situatecl o,o) rir:, posterior
to t;ne ova ï.yc

lvlp,i.E: Body dinensions as fen ale. /lntericr enct

not seen. Gynaecophoric canar o.lL rail long r,vith tire
genital opening at the anterior enc. seminal_ vesicle
very el0ngate, dívidec into two portions, the nost
anterior oT externaf seninal vesicl_e rying outsicle the
cimus pouch and- th.e posterior or internal_ sernina..r_ ves-
icre encl-osed within the pouch. Externai seninal ves_
icle 0.r?5 rnn in length, interna]_ se¡¡.inal vesicl_ e o"546
rmi long, with posterior o.o5 rnm narrow and surround_ed

by m.any prostate cerr-s. Ejacur-atory- duct leading to
the genital pore, O.08 rrun l_ong.

EEEs: Oval, spineless. 5r.B by jb"T micra.
Cercariae: Unknown

Hosts: prinary: lg.tru. melanol_eucus (Greater

;;"-* **g' rr-avipes
( Lesser yel-l-ovr-Legs 

)

Ði,qtr'ibution: Iianitoba, Canad.a (tr'ig.,.JI )

Logali_U,: Srnalr intestinal- veÍns.

Identit.y of Species

The above s¡eci-es cÌosery reserübr-es three
otner species of the genus Gigantobilnarzia: G. gyra.ur-i

Brackett, 1942; G. hut-r,oni Leigh, LgjD; ano G.

pl-ectropteri Fain, 1?60. A comparieon of these speci_es
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FIGURE X LIALE. GIG;ìI{TOBI!ruEZI¿ fL,faIiI n,sp.

Ïigures o.::awn with the aid of a càmera lucioa.
Abbreviations as page Xll .
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FTGURE xr Fer¡ral-e. GrG,:iliruB_rJ,.4lzrÁ r0T*iir n . sp.

Figure d.ra.v,¡n v¡ith the aid. of a cafirer.a lucida. "Abbre-
viations as page Xil o
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ls shomr (Ta¡le 6).

G." totani, G.gyrau-ii and q" iruttoni crearry re-
presert three oistinct species, aifÍering in body

length, length of gynaecophoric canal, J_ength ancl

position of ovar.y and egg dimensions,

Couiparison oí' G. totani ano. G. plectr.opteri from
the spur-i,.ringeo Goose of tentral_ Africa is more di-C ficult,
not onry were the i¡'¡orms recovered in different continents,
but al-so their life-cycres are u-nknown. ït is as yet
irrl,oossible to come to any concr-usion regarding their
id.entity. The d-ifferent egg di'.ensions given for G.

plectropteri are not reriabr-e since eåigs in the uterus
are under pressure and. become d.istorted", those in G.

to!94! for s¡a.nrplê appearÍng oval_ in outline.
rïith the different geograpÌricar positicns, the

dlfferent hosts and the smal-l d.ifferences in bod,y dimen_

sions the two species ürust be ccnsicered, as clistinct untiÌ
their: life-cycles are known.

Life-cycl-e studies.

Ivicl,eoci_ and, Littl-e (tg+Z) reported. ttre presence of
a schistosone species in the re sser yellow-legs and the
pectcral sand.piper (pisobia mal_anotus), They ic¡ere of
ininute size, situated in the veins of the i,¿arl- of üre
intestine and were considered to belong to tlle genus

Pseudobil-har.ziell-a (=Triqhobilharzia) " Only fragments
of the worn were recovered. and tlie authors v¿ere not abre
to come to any d-efinite ciecision re¿arding the genlls of
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Sigu'e xrr. Areas oÍ infes'uåtrion v,¡itir G. totani_

l-. Twin Beaches, Lake i¡janÍtoba

2 " Shoal- Lake

J ' ii'iead.o¡,vs

4 r5 " Moose Lake





t"aÞLE_{. COMPAR"qTTVT TidEasTiRE$,fuljTs 0F G.?L¡ü1,R0'Ti,Jìï

BODY LTTÙGTH

tsODY iIIDlT{

GY},IÁECOPIiORI c TANAL I.ET\IG'ITI

DTSTi¡IiCE /{NT. rTiI\D

SH\'IIN:ì], VESICI,E LE'IiIGTH

DÏSTAT{CE ANT. JN\TÐ

THSTES

r.EVlA].8

TVIA1,8

BO]]Y LENG'ITT

BODY ';"!TDTfi

0V;1RY LÐIGTH

DfST¿i{CE ,1:i)iT. ËND

SIxtiI\TÁL REC]|PTA CLE IEI\TGTII

OOTYPE ilf S'f':\i\tE Ì¡iìOl,,i OV.qRy
Ììrl^
J.':¡\.xLI

T-rn ôrnrrv Ll I

G. tOTÁi{I

0.025-0.056

o.r7,

0. B7

G. GYiì/\ULI

approx. 10 rurn

o .01 0.05

o.grl
L.B7 5

Q.875 (fnternal-)

G. }iUTTOT{I

Ás male

o.r7 5-O ,68l

L. 625-2. 012

0.11-0.21

0.212-0 .225
Oval spineless

55 ,8x55.1

Ye1low-legs

4.12 mm

0.02-0.04

o.ztr-o.t7
Q.g6-L.L2

0.16 O.l2

0.4-0. 6

6o

g.PLECTRqi',IERI

^As rnale

As ma l_e

0.4-0.58

1.4-l-.86

0.1-0 "L25

o "t1-o "?5
Ova1, spineless

61 .gxaz.5

Bla clcbi riis

B-9 rnn

0.04-0 ,055

0"2

l-. B

approx. 0.6

approx. 1.2

1' O-UO

5 "26-l "22

0.0r-0.04

a ,2r-o .18

o.4g-o.65

0. 09-0 . r?
Oval-, splneless
9o-99x6t:61

Expt. infections
onJ-y

6"6

0.045-0 .07

0.15-0.4

L "r25
0.085

0 .20

100 x I8 (in utero)

Spur-\iJinged. goose o'\
\N



the r'¡orrn " Moçþ hkely bhe species to v¡hich
r¡ras G. totani, the genera TrichqbiÌharzia anC

6+

they referred.
al .i 

-.- 
.^ ! ^\.:rIÈ<alluu-.+

Þi_!þqrzia beÍng easiiy confuseo,

The above au-thors ar-so su-Egested- that scrristosomes
locatec in the i-ntestinar wa.U-s of e pigeon, exposed to
cerca:'iae dermoLestes Ïu¡icl,eod , rg40 from i.Jrnnaea palustrÍs,
Í¡ere identical to those fr-om -r,he yellol,;-legs anci tÌre sand_
piper. This'r/as onty a suggesticn, hor,¡ever, since nei-tirer
group of \i,¡orns üras recovered-.

The present writer" is convinced. tba t t. d.err*or_estes

is not the l_arval_ stage of G. totani. R.epeatted atteripts
to infect L)rmnaea palustris v,,¡ith the miracidia of G.

totani were unsuccessfur-, aÌld arso c. oer¡ior_es tes, if the
original d-escription is correct, is an r0certater cercaria
and thus fr'om the genus Trichobir-irarzia. rt is ar_so qurite
unlikely that shore birds 'u",¡ould rre the o.efinitive host
of cercariae from a snair- su.ch as Lynnaea parustris,
v'¡hich is Íound 1n sJ-oughs and- marsny areas. conside'ing
the fai'ry high incic.ence of infection with G. totani
(approxiinatefy 7o'1,), it seens moïe l-ikel_y that the inter-
mediate irost of the paï'asite ;,youlo. be ¿-lssociated. -rvith the
nesting-sites of the shore birds. Such a high incidence
of inf ection su-ggests that tne i:ird.s rl/ere i¡r contact v,¡ith
the inf ectecl snail_s over a long perioci, i. e, at their
nestin3 sites and not over the short .oeriocì of migraticn
rr¿he' yellow-legs are found. in sroughs" Lyrnnee_q llaiu-st'i.s
is a no::ti:ern species not Í'ouncl in the carorinian, Lorn¡er
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L{ississippian and" central l,mer.ican regions, which again
decreases ttre period of contact betl,¡'een it and the sliore-
birds.

l.'itn tbe great simurar.ity between G. Totani and

G. gyrquli,, repeated attempts were also ¡nad_e to infect
Physa gyrina arrd Gyraqlris pgrvus, aI]- ',vithout s*ccess.

Fina.liy, the fctrowing speciuens of snairs found
along the shore line of many lakes in the province ./ireÌ,e

exposed- tc tile parasiter again v¿ithout success;

Lymnaea catascopium

physa ancill_aria

Gfrau_lus hirsutus

Hel_i soma campanulatum.
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SL-B-F,â,HILY: BILIiliRZIELLI-Iü¿E Frice, l-g}g

çmfits: TRrciiû,BrLH¡RZr4 skrjabin et Zakharoi,.,¡,rgzo
(Ke¡' ¡o genus: part iI , page ztz )

TRrCFjûl3rr|;¿iRzrA Q.rJrjiatErrütAE (ji{cLeod, rg1I ) }rtcjliullen

et Beaver, Ig45

FÍgure 64, page ?8g

Nine of 25 brr:e-wingec tear and r- of z shoverr_er
d"ucks vrere found- inf ected v¡ith r. querquedulae. A total
of 20 ¡rales anci 2 fenal€ vi¡ortr.s were removed in a state
of reLaxation suitabte for examination.
Ðeq-c-gigLlons of lgpecíes 

"

The descr'iption of this parasite is given in
Part II, page 243 . Table J gives the dimensions of
this parasite and ar-so of T. physetr_ae i,uhich are often
consi d-ered synonyaous .

Id.entity of the species.

As is shown in Fart rr, the autÌ:.or considers T.
quero*ued.ulae and, T. physel_lae to be distinct species.
This viev' is based. on the rnorphoÌogy of the adur_t and
the size anËl behaviour of the cercariae, ,,,¡hÍch. in tqto
seem sufficient to warrant their retention as d.istinct
species*

1. The bod.y' length of T. querqu.edul-ae_ never
exceeded 4"5 nm whÍlst T. physel_l_ae reached_ j.5 wn. Bod.y

size is of course very variabr-e especiatJ-y in soft bod.ied.

flukes, however the specimens obtained by the author were
al-l0wed- to relax in chi-oral- hyd.rate ano_ even in specimens
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obvi-ousl-y distorted. and. thus not util-ized in the descr.ip-
ti ons , th e bo d;r l ength never approa ched ihe 7 rsrL mark.

2" The body vlid,th anc" sucker sizes wer.e consis-
tently J-ar.ger- in T. qu_erqugCLul_ae.

1" The length of th.e gynaecophoric canal is
absolutely anci rerati-very much greater 1n å. q_ue@uras.
The canal- of E. þh.-¡selfq"_ had a maximirm length of O,lp mm

or 0.0J of the total_ body length, r,,;,irilst that of L.
-gg-er"w9g.f¿!ae avÊraged. 0.J rnm or 0.oB of the totar_ body
length, a rel-ative inc'ease of 2.66 times. Äs Fart rr
shovus, the gynaecophoric canal J-ength seeo,s to be impor-
tant in diff erentiating species at I east with ou_r

present very limited. klowledge, so that such a d.ifference
between the species has some importance.

4. The oumber of testes in T. querquedu_fqg is
approximateiy tv,¡ice that io g. physell-ae. ùiclviurl-en and.

Beaver (L9+5) , vuho synonyraized the tvr¡o species, consi-de'ed
that lvfcr.eod (rg17) was confusÍng inte:r.stitial cell_ flasses
with testes, however close exa*ination of the local_ speci_
rlens crearly proves that the testes of T. querquedulae do

ind.eed nlrmber vrel_l over ZO0.

5" The ci¡'ensions of the cercariae differ. slightly
{Part II, page 249 , table VfI). This in itsel-f is of.

very l-ittl-e conseo;uence. cf mor: e importance is the diff er_
ences in behaviour" Cor"t ârc. ?albot (l-gl 6) first d.escribed,
the behaviour of ti:e cercariae of r. Èxggrrae as folrows:
tg" physerlae escapes from its snair host in il:.e early
morning about +,30 r"*. vrhen it first begins to right. Ey



T"{BIE 7.

AUTT-IOR

}IOST

LENGTH BOÐY

j,,tAX. i¡'¡IDm

Df¡t,I. üIi¿L SUCK"

DIÁM. ACETTNJ.

ORAL S-UCK TO ACET.

GYN Cai\llr], LEI{GTA

DrsT. rqR0iü ,åi{T. lü,TD

SEiVifNAl, Vï$ICL-E LEIIGI]í

ÐI*slT" ANT. HID

TlISTES

NO SPECTMM{S

DTMM{STÜNS OF MA],E

SIiOVELLTR

PRESTT.IT I,iORIi

BLUltl v',;fi\G TEAL

t.O-4 "25 (7.7 4) nml

0. 0B-0.12

j8-5oxjï-5olt

0.0 6-0. l_l_

o.225-0.r75(0.29)

0. 2-0 "44(O .tO)

0, 65-0. B 6 (0. 74 )

0.r1-0.45(0.11)

0,r-0.+B(0.16)

200-]00

5

1.jB-4"ro(1.87)roro

0.08-0"1_t

78-6jxtï-Doy
0.05-0 ,o7 5

o .2?-o " +t(o ,tg)
0. 2-O .115 (0. zg)

0.6-t.ol(o.Bo)
0,24-0.5(0 "38)
o .5+-o 

" 55 (O .42)

2oo *lo 0 ( 250 )

L5

T. PHYSELLAT

T. PHYSELI"AE

BLUE iì¡I],,ic TE¿\L Ð.ipT Ii,tr ÏIGllO\lS.
i Jri-i"A-R.DS, CAi\ARf¡S.

À'ICIE0D

J."l rnm

o.L5

50-6zx+o-a1p

0 " 04-0.07

0 "25-O "+4

0.27-O.42

0. 6B

jt'iCi'iiiJLl,lJiri & i3lIAVLlR

up to I,J mm

0.0, tj-0. oB

28-40x24.-28f

o. o6-0 .Brz

o.16-0 "14

0. I-0 " lg

o. ,-0. 68

2LO-240 g6-t6o

Many B

o-.
Oo
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7;00 âorl. alnost ar-Ì of those to eÍrerge ícr a conpr_ete
24 hau-r period irave ar reac,J, escapec.. The cercaria.e of
this species û.1'e active swi'riieïs anc sivii:i i-n ar t ci.irec_
tions wire¡ rÌie r,vater is a¿Ítateo_. Ti-Ley n¿,ve a tenoency
*n ci'r. +ì-þLJ Ðrii-i! {.(,) 'ue bottom of tÌre container .¡¿he:re tney
become attacl:ec" occasi-onarly they attach to trre side of
the bottl-e rrut always neaï" the botto¡n a.cl with no reration
to the sou-rce of J-ight. In fact !$ereis-rrgbhinåíntheir
activity that suggestq any reaction to fj*L_gfther
positive or neFative. (Authors own italics). r¡irh.en at rest
they assLLre a characteristic position ,¡,,¡ith the ventrar
sucicer attacheo a¡.d ilre anter"ior part of t.,.re body in con-
tact with the surface. The post acetabul_ar region of äre
bod-y anq r:he tair are i¿er-o rigld. and- extencr in a straight
line av'Jay fron iire surface of atiachinent and form al-ino_qt a

rlght angle with that surface, r,,¡ith the fnrcae of the tail
usuaily spread apa't. r¡hen the container is 

^ot o.isturbeci
fo'so¡,.eti,oe:.rrost of the cercariae in it wi[ come to rest
orr the bottom. t

Brackett (tg+0) also examineo tÌre behaviour of
g-. physetlae from physa qp, in 'fJisconsin. ,rhe behaviour
pattern he noted differ.ed- f¡om ilrat oescribed- by cort and
Tal-bot. rlrackett f ouno that the cercariae were quite
definiteLy attracted to the r-ight and_ attached to th.e

side of the container, not to the bottorr.
The behaviour- of C. querqgecrufae in lianitoba

l¡råis simil_ar to that d_escr.ibeC by Brackett" The cercariae
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r\Ie-re attracted to the tight arthough not as s-urongry
as c' elvae, and after a perioc- of :ctivity rí"¡hen. bursts
of svtic,:i"ing vvere f or f 3v¡6¿ by sinl<ing, the cercariae atrach_
ed" to the side of the container nearest the r_ight. The
method of attacirment also oiffer"ea from that qescribed
by tort; they attached by their ventr.ai sucicer.s only
and their-tails and anterior end of the body rvïrere Ì:ent
awa:y from the surface of attacÌrment,

ft iuould seem feasibl_e ther.efo'e to :rega::d. the
specÍes exaL¡.ined by Bracicett as being cercar.iae quer_
queoulae.

The i,rrriter thus regards T. physell_ae and T" quer
qu-edu-l-ae as distinct species arthough it must be statec
that this assumption canrrot T¡e aceq.u-ater-y proven untlr_
such expe:rimentar- animars as pigeons anci. cana.ries are
exposed- to c" guerqr¿edir.lae a'd the adurt uüorms exarninecl.
ilery littl-e i-s içnor,vn of the eff ect of abnormai hosts on
the g'oss norphorogy of sciiistosone adur_ts. unfortunate-,-y
attenpts to infect bircis witÌi c. qgerqqed_ur_âe_ proved
unsu.c cessf ul_ "
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sub-farrily: scHrsrtsoMriTrl'I.qE stii-es et IîassalÌ , r?26
Genus: AUSTñü¡Il,Erii-,21f:i (Johnston, ]JLI ) z anendec

(Key tc ¿enus; -i:]art II, paée t€b )

ÄU STR0BILÌIARZIA

(lescription of

LirR.I (lvic]"eod , LgrJ ) penner. , I?57b.

species Part II, page t73 , Fi g.ZZ)

Two complete nales, one coraplete femare and seven
pairs in cgpula v.reï'e recovered from z of lz mature Bona-

Farte gr-rrts anc, r of I juveniJ-es examined.. al-l- y,¡ere

recovered during the summer of rg62, and none v,¡er.e Located
in herling, ring-billed. or Franklinr s gu1ls"

one rnature Bonaparte gurl lvas founci to harbour both
Á. l-ari and G. l-ai'¡a.Fi the only case of a double infection
founcì in this survey. Â coniparison of present ¡neasure_

ments irith tirose by ivicl,eod. is shov¿n (Tabl_e B).
Lf tiE-tiI STü4 f S'rL DIE-q.

The finding of the adurt parasite in inrm¿ls¡ç
gulJ-s on their fal-l nigration points to tiie intermed.iate
host being present in the 1ocal r,.uaters.

At the time of collecticn hov,¡ever onry one species
of snaÍl, LJaanae4 catascopiun, found on the sh.ores of Lake

ivianitoba anc thus being in contact with gu_rls r,,,as available
f or inf ection. This species ancl other s: f,. stagnal-is, L.
palustris and physa gf,rina provec negative to infection.



TAB],9 B. DI]!,iSI\1SIOT.JS OF

72

ÁUËTR0EfLri;'RZI.q L.AEI (McI,eod, LgSl)
Penner, Lg53b"

Present find_ings IVicLeoC. , Igtl

I,ia l- e .

T,ength of Booy

Maxinun 1rüidth

dtxaL sucker

åcetabulu¡¿

Åcetabulu¡i to ant-erior eno.
rT|ocf ao
¡vLwvJ

åcetabuiu¡i to
semÍnal- ves "

Seminal- vesicl_e to
testes

Nurrber of specirnens

Femal-e

Length of body

:/idth of booy

0ral sucker

Acetabulum

Oral to acetabulu¡i

Ovary: Length

Ðistance ant,
end

Length of uterus
F-^.a¡ó5Þ

ïrost

2.87-5.60(uo "r.Ht

0"rB-0.58(av O"4l)
0.125-0. r5xo "u-o .v5
(average 0.lJxO.t6)
o "I25 -0. 2ox0 "L6_O .26
(average 0.tJ x C.A0)

0.29-0.i6(av a"fl)
20 25 (av 21)

O"2L-0.29 (av O"24)

o"I7-0"25 (av 0"18)

9

2"2r-2.94 (av Z,6l

0.05 0"06

0.05

0 .2, o .26

o "286

0"89

0.07 0 .L2

Bonaparte gull

7"72 rwt

o .47

o .l-35 x 0. tB

o .247

o. ++

^^ 
a/1¿ ¿o

2.16

0"18

0.06 x 0.05

0.056

0 ,241

o ''26

o .715

UvA_1, StrrlneieSS
61 by 6o

i{erring and ring-
bil-led gulls,

10
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(fey io genus Part II, page t1l )

Oiì.iliTli0Br.Liür:iZr¡r ûi\i',:;-r-rciiLåTi (fi.u-dotphi , rBlg ) OdÌrner LgLl.
{Description oí species: rart II , page tlb , !-ig. Zr)

Only 2 nales and one ferirare oÍ this species we:re

recovereci from a single mature Bonapar.te gull cruring the
fal-l üiigration of Lg6z. .ås outlined in part ir, tiris
Parasite oescribed, as OrnithoÞir4qrg_t_a aviani by lvlcleod

{t?+o ) is consió"erea ic.entical- to 0. canaliculata. Tabte

I shovrs the cinensions of the locar parasite compareci

tr¡ith the measllren:ents given by f,rcleod and Ruclorphi"

lrFE-iitsTORY STüDIES.

ltio eggs cf this parasite ïre'e seen and no mira-
cidia recovered, thus no attenpts to infect snail_s coul_d

be made.
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,4VIAÌ[] (Ì;icLeod,Lg qO]

(ituoolphi, r8t? )

Length of bod.y

r,,"fi d.th of bod y

Diameter oral- su.cker

Ðiameter acetabul_um

Oral- to acetabulum

0esophagus

Testes

l-6 rnrn

1.0 1.4

o"tIz - 0.1

up to Q.45

1.0

IuJ.any

7.8 B.l rrra

0"9

0 "25 O.26

o.1+5

0.7 0"8

0.46 O.rB

4.4

0.09

0.05

0.0,

0.f7

0. B5

0 .61

0.07

Larus
ph-tãetphia
( Bonapart e

gult )

McLeod

12 1l nm

^ ^-a "ÕJ rúm

0"25

0.40

0"82

,4 l4

Rud ol-phi Present

FFJviALE:

Length of bod.y

i,'"iidth" Anterior end.

lfaxiinu:n

Diameter oral sucker

Dianet er ac etabr-tl-unr

0ra1 to acetabulum

Oral to ovary

Length ovar'y

0vary' to ootype

r=iOST

Short er
than mal_e

0.06

o.!45

Thalasseus
-".---max].ûIll9

( royal
tern)

'l .2 vatt

o "23

0.05

0.06

0 ,25

1.0

^ 
nC,9. lQ

0. 20

Lar"us
--,arÊentatus

( herring
eutl-)
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GEhL,l: SCFif ST0,SOi,,i.qTïUilir Tanabe, IgZ, ,

(,Account of genu.s: Fart If , page ttt )

scllrsr0sOi'jiATrüi\i DOurIilTTr ( cort,LgL4) Frice, Lg?r.
(Descripticn of species: part II, .page llg ¡-ig " l)

One f er¡ra.l-e of ilris s,oecies vra.s reccver.ec- fron one
Wrldof j4 s¡cair^rodents exai:ri.neq (ta¡le l0). This l¿as the first

record. of ihe aduit ìreing l-ocabed. in canada, al_tirou_gh ihe
cercar'iae hacj, been f'ounci in Ontario (tsourns , L?6I).

since the majorÍty of vr¡or,c on tiris species was co-n-

cernecl with the ceÍcarial- stage, â[ account of the ad.ults
r¡,¡il-l- be i:ostponed untir- r,art r-E of this tiresis.

TABIE 10 " NIA[!.$V]AI,S EX.ATúINEL FW-SCHISTOS9X{E -ADULT,S,

qgll-I*ålg*-W!gÞ4.

Fpeçiep ex,amined No: exa^. mo if nf e
iri.þr ot u s !.egq g¿tgegl_gqå

Citel-lus f,rankl_ini

tl-eti:.rioi:roär.irs gepperi z

I3

t9

1 g- 
" Q_qp.!__h_!t_r.i-
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SECTTON B.

THE LARVÁ], SCEISTTSO&IES"

ri,tany irunoL:ecs of snails :;ieÍ€ examineo for schis_
toso¡ie cerca¡"iae over the three s.üäîrier"s" Table rl shours

the species of snai-l-s exarninec and the l_arval schistosomes
located..

q'ÁBLl 11. SNAfLS Å:lhiviINED lilri¡i SCÍíI-ËTOSOi, t¡-p.üÁiilil¡ Lüü.{T¡D

DURIh]G TII.E gÚiìVEY.

HAtsITéT

Temporary Pond-s !¿rflxa_g.A palustris

Apl-exa h:Fpnorur,n

Smal-I sloughs &

marsh aT.eas of

Iaices Lynna ea æ.Lgq"!g.!g

Physa syrina

Gy*raul-us parvus

Menetus exacuous

I{elisoma trivol-vis
Lake shores ÈIeI !qoma can'ilranulatum

Helisoma antrosum *

Ly-¡ina e? sta.":na l-i s
l_11-l_iqnae'i -

Lyi,rnaea catasconiu¡r

Fhysa ancil_l-aria

Gy::aulus irirsutus

G;fraul-us sll.

Arrrri cola sÞ .

-+

Wlgs 0F sN,li

Lylrrnaea stainalis
.l ugular]- s

Iüi]-

t er car"ia

ü e¡'car'i a

d.outni tti vaï. .

oceil-aia v4r.

Cercaria

t erdaria

ter.g.gr1-e.

Cerc aria
Cercaria

i"l-i1

Tüi 1

Nil_

iriiL

douthitt!

clermol_estes {"

querquequ--lae *

gyraul_i

gyrauli

ancil-lariae
n" sp

lsi I
te:rca:ria

riil
i\ii1

Nil_+ Lirrited nurnber
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Thus seven species of schi siosome cercariae wef.e

.l-ocateo dur.ing the surveJ " The lif e-cycles and cf efinitive
host,s of only three of these cercariae ar-e i{noi,.¿n:

Larvae Ad_ul_ts

Cercariae d_outhitti

Cer' c¿ria e quer.qu_ ccr ul_a e

Cer' c.r-ia e :'Iyr-au_li

The ad.ul_t stages of
been f ocated. in jvjanitoba,

Section Á.

Schi stosornatium cLouthitti

Trichob il-i:arzia qu er-queo.ulae

GiEantob i l-Ìiar. z ia g_.yrauli

ihese three cercariae have

the d"etail-s being found. ín

the above snail_

of the La rval_

It is proposed to discuss each of
hos'bs in turn, together with a discussion
schistosomes found_ vuiihin them.

a

lIiíX[AElt ST,¡åGI\.A[,ÏS .IUGU],ARIS- Say.

This snail- is by far the r¡rost com,oon in the
souther'n area of the province. rt is found in al-l the
prairie slou-ghs and marsh areas of the lalces. rt vuas

founcl to harbour two species of schistosome cercariae:
cercariae ocell-ata var. , and- cerca.riae douthitti, the
d,istrlbution of rq.,hich is shown (fig. }I[II).

ce=cariae ocer-lata var. r,,'as vêry v,¡ide spread.

tnroughout the ar"ea, 'r',rhilst c. douthitti was oni_y found
in tv,ro isorated. l-ocarities, i¡oth species however were
recovered in sufficient nunber.s to determine their inci_
dence of infecti_on.

Grov¡-bh of LFrinaea stagnalis jugut_ar.Þ.

rn order to cietermine the seasonal incidence of
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infection of anJ¡ trenatode l-arva it is necessary to have

some idea of the life histor.y of rhe snail_ host. unfcr-
tun¿teiythe areas in lvfanitcl:a in xhich a gooc sup,rlly of
inf ecteo snails were present 'ùrere never accessible in the
earry spring becar;se cf rrLuod.y roadsr anci thus r¡r¡ere not
suitalrle for stucties on the snai_l_ host.

Growth stu_aies on L. stagnalis jugul_aris were con_

ducted at st. ånrirer¡¡rs r-agoon, near Lockport. This area
is accessible the year rouno by a gooo gravel road,,

Fig. xrv shows the rengths of the snails over the

surnlrer months of Lg6t. It shows that in the ]rd vreek in
îtÍay there were two quite disiinct poputations: those
ra.nging betirveen 0.4 anc. r.t inclies in rength, ano, tb-ose

betv¿een r.7 anc-i 1.6 inches. The ti,uo popul_ations averaged
a.7 (î0.03) ana I"4g (;o.or) inches respecti_ve]y.

Ðuring June the sroall-er popuration repidry increased,
in size so that by nio--July only one population r¡¡as seem-

ingly present. The rnean lengtiis of the tv¡o populations
are shown in Table l_2 

"

TÁqLE l-2 loiuuo L"rgilh" of Lyr*u"u 
"tug^ufi" 

j*g*furi"
popul_ations over the sunner of L?6L.

D/iTE P0PItLriTfON ,4 POTU],,ATICN B

lleek bfonth L,iean St ar"d. Eryor
I May

, iday

I June

l{one located0"64 o.a7

0.70 0 " 026

0"80

0. 84

o "021

0.016

L"4?

1,56

L. t6

0.01,

U"Ul-b

0.0i_g
oLE Ju-ne



19

TABI,E 12, cont r d.,

DATE

itfeek Àfonth

IûPULATIOI{ Ä

Iviean Stanqard

FOIüL¿{TIüII B

ulçan Standarcr Error
Jr-rly

August

Sept ember

0 ci ol: er

r.51

L "l9
L.Õ5

1" B0

0.0I7

0 
" 
0l_2

0.016

0.010

Eggs r,vere fÍrs'b seen in the early part of June,

although the rnaximura period- of egg laying occured in Juty.
Young snail-s first appeared on the reaves of aquatic plarrts
d-uring the last rveek of June but throughoui the suÍlrlrer

these .t'orrxg snaits l.rer.e neveï found_ to exceed 0.4 inciies
in lengtir and the rnajority of them were only half that size.

rt may be inf erred frorn tirese resur-ts th¿.b the
snails h¿tch d.uring tire sLli-rrriìer months und grow only sl_orr,,rfy

du::ing tìieir f irst surrner. The f olroviing sprins they
r"apid.l5r inci'ease in size and becolie al_raost fully gïol,vn

by late Ju"l1r ano August. These snails do not al_l_ ci.ie

out at the enci of their second sulilner, as previcusly
tirougirt, bu-i sonie sulrvive and reaple€rr as uature snail_s

the fol-lowing spring. The larger cf the two populatlons
fou'ci in the early spring, vvere sn:iirs tha¡ h¡;d. over-
vrinter:ed. tivice, once as intature snairs and once as

mature ind-ividual_s.

In future the thr"ee populations foli-nd. during a
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FTffiJRE xrrr, Distribution of schistoso¡ie cercariae in
the study area"

n tercar.ia douthitti
gA Cercar-ia douthitti var.

"å Cercar-ia ocel-l_ata var..

+ ter'caria gyrauri

O Cercarie aqcili-ariqe

O ûercaria Èernolestes,

1o Twin Beaches, Lake júanitoba.

2" Norrls Lake.

t " i{etley lifarsh.

4" Gu_1l Laice.

5. Gra,no Beach, Lake i,',íinnipeg.

6, St. lìnorev,¡t s lagoon, Lockport.

1. Creeli, near I'.riarquette.

B, Long Laice, Reaburn.
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iIIGU]ìE XTY. Lengths of the

jugul-aris from
j,ockport ouring

snail Lymnaea stagnal_is

st . :ìr1or ew s Lagoon,

tìne Ig61 suÍlnier months.
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suïrmer: the nev,'ly hatchec., those having overvrinter.ec

cnce, and- those Ìraving overu'intered. tv¡ice, wit I be ref erreci

to as juveniJ-e, sub-ad.urts and ad.u-tts respectivery"

Larval- schistosomes Ègvelqine in L._ stegna,iis

jugul-aris.

Ceåggli?g. oc ellatq var.

As outLined in the introductionto the thesis, much

confusion exists as to the identity of the rocelratal
group of schistosome cercariae. on this continent tne::e

are thiree cor]ilron species of this group -r.ecognized-: c"
elvae lvliJ-ler, rgzl; c. qcaånicorae ¿.nd- c. Irhyser-rae
Ta.lbot, Igtb 

"

To ciate the conrmon ocel-l-ate schistosolne cercaria
of lvianitoba has been consj-der"ed as c" ervae (Ilici,eod , l)4e;
Farley, l-962). The diniensions of C. el_vqe- îvere first
gi-ven by iviitler (LgZi) and repeateÖ by Talbot (L?r6) , the
l-atter u.sing the sarìe technique as the author. The d.imen_

-si-ons of the l-ocal- ocer-l-ate cercariae Ís compared. with the
d-i¡rrensions as given by the other two authors (Ta¡le l-lj.

As seen from the table the dimensions by Talbot
ano. 'the author are ic.entical, the rengths of bod.y, tail_
and furcae fal-ling in the same range" Those of ir,iirrer
are clifferent l¡ut the same fixing and reiaxing technique
was not used so that strictJ-y the neasurernents cannot be

c ompareC. 
"

It r,ye.s first shor.Êt by Cort and Tal_bot (I?i6) tirat



species of ceT'cariae

haviour patternso In
ao not shov¿ ihe sa&e

cribed for C.

Bt

may be distinguished by their be_

this r.espect the local cercariae

behaviour as úort and Talbot d.es_

el-va e: -
? 

" ".These cercariae usuarr-y swin hori-zo¡rtalry
ano soo'l cone to rest on the siqe of the coä-tainer tov¡aro the greatest intensity of f i_Ànt. " "The r.esting i:ositiõn is quite ch¿r.;ät.iiãii".
They attach i.nenser-ves tó the surface of thegl-ass by tlie anterior tip ano the protr"ucLedventrar sucker ,¡vith the i:ocy betvreãn 

"rci.reoa\¡ray fron the f'urcae. The tail stem is turnedback_over, the boay and forms an acr:.t* ã"glËlThe tair hor,¡ever is not st'aight but iJ ù'eÀiin the form of a hootc with tnã tips of th;--furcae \¡vay f'om the oorsar surfacè of the boay,
'.,'iren the tair is 1n this po-sition the fursaeare alr,va¡rs crossed.o o o I

The local species differs frorn the above in that,
although alr,''rays attaching to ihe sid e of the container
nearest the light, the methoo of attachLr.ent i-s not the
sane. Local- species attach only by ilre ventrar_ sucker
."rith both anterior eno of booy and. .tail- .rrer_a ¿î.vâv from
the surface of attacir¡Tent" The furcae a.re usuarry
crossed..

This is the s*me rnechan-isra of attacirment as re-
ported for the focelfatar complex of Europe: Co pseuq_

Liathias (lgr0 )

ocell-at-ql as

oceJlata. É* neocel_l_ata and_ C. parocellata.
d escri bed the position of attacjrr.rent of r 0.
f ol-l o¡,'¡s :

tÁprÞÍ qu.eÌques instants cie nage l_ibre. C.
$ry.!r?ld_ ge f ire sy_r t_es *o*r.rls ¿u réåiãient
"a rra].de de se vç;ltoLrse velitr.al_e q.ui estfcrienent péo:-cur-ée" ia surf¿ce ccisare cÌel-a cercai:'e est alo.rs coacave et la quãr" est::edressée se'sir:r er,ient c,ans ra p"oioËsðnent d-e1a pa::tie inférieur:e iril coï.ps., ies aeüx branchesd-e ia fou:rc.,."re éta't 

"up1r"oãi,-Jå=-iT"";-ä" r_r autr:e.I'a qlre-Lr-e 1lcü[ ciu reste être ra]:attue pr-"s-cðmpi;-
terne-nt sur l-es cor:-ps, son:rle Ejsini \zin lr a ino.iqLré.
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T,ABLE ]-' " ÐIiüiü,q,SIOiVS OF Ci*iC¡F,I¿lE ELV/.rq ,qS

I,Í]i].¡ilr (L?Zj) and T:+LBOT (t?36) ,

witb. the oi¡iensions of the l-ocal-

cercaria,

GIV}J¡I BY

c Onrpared.

o c el-l-at e

e[Il1,ffi, r?27

Living Fixed

T"{rBoT Lgt6

Fixed

¿ IL-U¡Ulll! J-

Fixed

''.ifOP'K

Length of body j6B

l''{idth of body BO

Length of IleaC orErn

'ri/id.bh of Head. organ

Length cf tail 5Ol-

i/'iidth of tail
length of furca tZB

ilidth of furce.

Vent::al suclcer to
posterior end bod.y

Diameter ventr.a.l
sucker t1

No. of specimeng.

-/Õtoo

+t

96

382

2?o

23

107

6l

97

42

400

45

254

21

2"L

I"rB

o.l6

0.14

2.+

0.8 7

2.4

0. B2

1.48

Size Siz

,L2.12

5 0,84

r.F¡o

1.4

o,l

108

tg 6 2.5

15 "tr o "5

26r "L 1. B

22"L O"t

L06.3L 1.0

21-15

5o ,o

Ði¡rensions in micra. tå^ ,sranosl"ci ifrror.
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In the original C.escr.iption of C. el-vae, I,îiller
sâys ver'y l-ittle on the behaviour of iire free-sv,rintning

cercariae. The ]Í-r,tte tÌrat is said_ hor,vever rvoulci lead-

one to qu-estion '¡rhetl:er cort ancL Talbot wer.e exarnining

ç-, el-vae. NiiLler states tliat the emergec. cercariae sink
slor,vly i;nr'ough tb.e water v,¡ith bod"y d.oi:v:n and furcae 6o to
8O degrees apart, and. tail stem usually straight. irio

mention rs måae or' 1,rre a¡'caci¡nent of the cercariae to
the su-rface of tbe container nearest the greatest in-
t,ensitJ'¡ of ligi.t, in fact lv{irrer speaks of the direction
of rnovelnent as being lerraticr. rt would seem impossible
for anyone to miss the attaciunent so typical_ of the

local species and those examined by cort and. Talbot.
rt i¡,¡ourd seem very tikely that t¡lere is a simiLar

conplex of iocellata¡ cercaliae in North ¡lmerica as

there is in Europe, and, that c" ervae iviil-ter and- the

Jocal s.Ðecies are tv'¡o ¡iember-s of this coinplex. .Al_so the

cercarj-ae exa¡nirrec by- cort and Talbot n_iay werl_ be a third
memb er.

It is obvious i;hat r,vithout a knolvledge of their
1if e-cycles the icientity of these cercariae canrrot be

deternined. unfortunately, over the yea.:rs only tluo

serai-su-ccessrl-rl arreäiprs .u.ave resu-rte0 in locating adu]-t

l¡irorms: Brunrpt lr9ll) in Europe anc lvlcit¡iull_en anc Beaver

{L94r) in the ü.S.Ao

Seven budgies vrere exposed-

These biro.s were very susceptible

Õ. ocell-ata H.
the cerca.riae and

to
!^trU
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onl-y one of then sui.vived long enough to be suitable for
exanina.ticn for acu-lt schistosomes. The bird exariined

had. many worÍ.is in the minute rnesenteric veins but none

were recoverecl. Iv[any eggs v,íere renoved fron the gut
rrlucosa, they \,¿er-e spindle shaped- ,.iith one spine more

elorrgate anc pointed than the othel."

The raature egES averageC. 245 (ç 2"4) bV 58 (E t.O¡
micra compared. with an average of zzo b;,- 60 micra for
TTiclrobil_harzia elvae (Mc¡tul_len et Beaver, Lg45). Attempts
to infect doiiiestic ducçì-ings and pigeons i¡vith t. ocell_ata
YAf. lVere t-¿nSUCC eSSfUl_.

The parthenitae of the species is shovm in fig" )rv.
since those of t. ervae have not been cesc'ibec such in-
formeition is of no use in the id.entification of the para_
site.

For the reasons outr-ined above the author regaros
the conmon ocelrate schistosome r-a::vae froni Lrrrrnaea

stagnalis jugularis as being t. ocelfata var.r rather than
C. elvae as previou_sly considered.

Ðistr'ibution of t. ocellata varn

The distribution cf th,e pa'asite is shcv,ryr in fig"
,{rrr. The r,videspread occurrence of the parasite is in-
ùicateo, although r,vithin a single l_ake the infected snail-s
a,r'e often restricteo to a fixec aïea. For exaniple at
st. And.revr¡s lagoon inf ecteo snall-s were onJ_y f ound at i:he

south-v'rest corner of the laìce -,¡¡nil_st at Norri_s Lake i;hey

I'rere f ound only in the rnarsh area at the south end. In
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laices siriril-ar to Gurl Lake r,.,¡herainfected- snairs were

only found in tiie marsh area, this'i¡ås oue to the distri_
bution of the snail host, but at st. Andrev¿' s and hrorris
r-alce the sn¿il- v¡as present in ar-r âreas of the r_aiie.

Incic-ence of Infection.
Throi-ign the l_atter part of the surljrrer of Lg6L and

throughout the spring and sunÌmer months of rg62 ano rg6j
the incidence of C. g.g_qna!.g va4 in Lym¡.aea siapjnal_is

i\lg,uf aris ',r'as cieter.l:.ined . The data aïe shoi,¡n in f ig.XVI
and tabl-e 14.

The oata show a graou-al fair in intensíty of in-
fection over the sunmer ¡ronths rvith perhaps a ú1ore rapid
d-ecrea.se in August than in the other. ¡ionths"

r-n Lg6t eutr r,ake hacl a nuch higher incicience of
iníection (approxii'iately 2OJ") iru-t f or two reasons tne lalie
was unsu-itabl-e f or incid.ence st'dies: firstìy snails weï.e

only present in very small numbers despite the serious out_
breaks of swiuniers itch there, ancr secondry copper surpÌrate
t::eatment ciuLring Lg6z anci L?Ø maoe any work of this nature
inval-id".

Áge of Infecied snaiis"

The grovrth pattern of L. sta;;nal-is jqÉlul_aris in
itorr:is La.rse oif f ered slightry f rom tha t at i;t. _Andrei¡rr s.
Tne sui¡-adu-rt Fopur-aiicr¡ ,;;¿s geneïÌai1.;r rar,Jer a.cr 6ï.evú

af a rrÌore rairid r'e'r,e so tiia t by iaict-J-u_ne the sub_aciurt
ana ao.ult ::opuiations had merged.. In ma::.y cases it was
impossibre to estinate ihe age of an infected. snair_.

Tabl-e I5 shows the age of infecteci snail_s from
i{orris La;ce over. a two year period., It is seen that there
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irrGUR.E xI¡" Daughte.r,sporccysi;s cf cerc=r:iae ccel_lata

\rAf "



Gennr

Deve!oping cerconioe



Bq

¡'IGUiiE ä''/f.. IncicLence of inf eci ion of C,, ocel-l_a+ua

vår in Lyirmae-e stagnalis ;i-u$ularis irom

Norris Lake.
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DATg

l¡feek ltlgntþ .__
I'¡ O: SNATLS TdO ; Ï¡üFEOTED
C0r.LECT.¿ù1)

'[ iltl'iictrru

+?6*

4

4

¿

u6?
4

I

7

+

1

¿

1

1

L?_61

¿

4

¿

t
1

2

1

2

L'B

15

102

4"+

2,1

l_. 0

Jul-y

.4ugust

,Septenb er

June

iuly
JuIy

Jul-y

.4ugust

éugust

Áugust

Sept ember

June

June

tuly
July

Augus t
;September

Sept ember

0ctob er

n
I

2

I

tö

BB

9z

100

¡7o

140

6l

t¿ö

QnOâV

5.1

6,5

5.0

ao)

,1

1.0

l.b

3

5

6

6

Ã

,

2

2

öU

91

6l

>¿

LL+

L23

6g

l2

5,0

2.0

1"0

1.2

1"5

0"õ

0"0

l_,4

4

2

a

,
A+

l_

0

I



?t
rlrere no inf eciecl juvenire snail-s found ouring ei birer

su.-mmers, arl the infected snairs being fro,r the sub-aciult

ancl adult populations.

TABLE 1r" Number of in{ecteo ¿¡ris

giff Lls Lai<e.

DATE
i,"leek Month

,AGE OF SSTI¿II-,5
Juvenil-e Ëub-adult ::idult Und.etermined.

rg62

4 June

L July

7 July

4 Jul¡r

August onwarcts

r')bt

? June

+ June

2 July

7 July

August onwarcls

Nil

l\Í1

Ni1

I\Ti1

Nir

Nil

lfir
\Ti1

¡ii1

_..: ! II\II

iüi1

1

2

11i1

i\Til_

t'üiI

I

1

+

(.

3

Nil

l_

I
Nil

all

Nil

I
ïrTil-

i{iI

.411

4

I

¿

¿

In both years inf ectecl sub-adult

appear until_ nid_-July, all tne infected
early sulnmer beíng ad,ult fcrms.

snails d.id. not

snails froin the
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CerceËi,a d-outiiit.bi. Ccrt, l_gl_4"

cercaria oouthitti r,vas recoverecl froi:r Gurl anci

i'Torris Lakes (fie.)f,II). The i_d.entity of the cercaria
r¡as definitely established bJ. su_ccessful infection of
laboratory mice and the recovery cf many aoult speciruens
of Schis.toscmatium dou-thiirti 

"

This is rne first recoró of this colÌrron 
'ocientparasite in l{anitoba and although its cercariae Ìrad been

located Ín Canada previously (Bourns , I?6L), the find.ing
of a natural-ry inf ecteci. rrread.ow-vore Ìviicr.obos pe¡rnsyrvan_
icus îepresents the Í'i'st report of tne ad,urt worrn i_n

thi s countr¡r.

The cercariae l!îere ::.ecognizeo by ilreir general
boc'J- shape and size and by their behavi-cur whicr. corres-
ponded exactiy ¡,uith the description gi_ven by cort anc-

Talbot itq16) z

tThe cerca,riae swini upv,rarcì. to the surface and
3li"-._L to tlie surfacè film. fhey rest ri¡iilirre ventrar side up anc- the tair_ iranging-ãðu*a-t approximatel¡' r-ight angres to ti.u"¡oãy.-'--They iior-d theraserves in põsition v¡ith tbä irerpof the ventrar sucke' r,uhich is attached to 

-ine
surface film. t

The dimensions of the adur-t parasite obtained by
experinental inf ection of roic e rdith the above cer.ca.r.iae,
proves concl-usÍvely- the id_entity of the cercariae"

fn.. ggn c e_otlnÍ ec ti on.

The incidence of infection of C.

LJrorna.ea stagna.l_is ulu€iularis fro¡n l\iorris
oou.th_Lj! bi in
¡ak e i¡a s cr et er-



mined over ttre r-atter part ot tg]rano durÍng ilre =,rlr",
of l?62" Repeated attempts to l-ocate infecteo- sna.ils
in L961 were unsuccessful. (f ig. -.{VfI, Table 16),

The seasonai incidence of this par.asite seerrrs to
differ fr'oin that of c. ocell-ata var. rn the la.tter case
the I'evel of parasitaemie. eecrea.sed, fairry regurarly d,uring
the srrirmer irionths, vrhilst in the case of c. do-u_lhitti the
l-evel- reached, a peak in JuJ-y and renainecr at this l_ever_

throughout Jul-y and august. rt i(¡as unfortun¿rte that no
inf ected. snails r¡¡ere fou_rid in Lg61 since the unusually
frost-free autul'n i,,',¡oul_ci have al_l-or.^¡ed col-l_ ecting through
until 0ctober,
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FTGURE XYTI, Ineid.ence of infection of Ç. douthittl
in Ly:n¡raea stagnalig jugul-aris from
hTor"ri-s Lake.
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f"¿iBLã Ib" ïNCI.DËNCE 0_É' _Ii,,l¡,8;.I,Iui{ 0¡ û D0ü'iFJ'I.-I

LYl,ffÁii;i ST.ÁGÌ,IALIS JUGULÁRIS r,¡turr,; I'i Utsrr_L !AKE

NO: SNÁILs No: IIJ¡-ECTED f" rnmcttui,"/eei< Month ÛOLLECTEÐ

19-6r

4 July
4 *ugust

2 $eptember

+9 62

+ June

I July

7 July
4 .IuJ_y

1 August

2 August

7 .August

1 September

L9 6t

lr'flroi-e su:it*ner

VB

75

102

+

,
,

?,5

4.0

t.o

18
a)ôo0

9z

100

19

L+0

6l

L28

715

0

4o 2

5.+

4.0

5"0

2,1

4"5

0.8

0

2

5

A+

4

7

4

I

None í¡rfected
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ÁPtEXA_IiE:jiûRUnf 
"

This snaif is very

located in ter,rpor.ar.y poncis

dry u;o in the sLrrtrreï""

abunclant in ihe region, beìng

and i"oao_-sioe d,itcnes i¡hich

The earl_:/ su_lru:ier of Ig6i, Del-nó especrally wet,
proviqeci a-uiple opportunity for colrecting this snair. rn
two loca-LitÍes, â road-sid-e d.itch near iong r,ake, Reabu-rn,
and a d-itch near Tr,vin Beaches, inf ectecL snails were recover_
ed.

The cercarÍae obtained r-ese¡nbred q. öoüthittl in
siz e, stt'ucture and behaviour (ta¡te f 7 ) . Repeateci attempts
to inf ect Zj ltj-c e withr this parasite f ailed,. Since th e

author h'as had- a,ipre expe'ience with t. d.or¡thitti, in-
fecting 2L6 mice during wo¡'k toweras the Iii",sc. degree,
it u¡oul-ci seeni unl-ikel-y that this failur.e to infect mice
ïras o.ue to a fau_lty technique.

0n the other hand the author is veï.y r-oathe to
erect a new species since ttre cercariae resenibres in every
v/ay that of c. douthitti. rf this cercaria is g. doutiritti
it represents a new host record aniì- adds to the foJ_lov,iing
su-rpr:Lsingly long l-i st of susc eptibie snails:

1" lfgeee. rq_il_exa Say Cort
2. Lru4qga, .g*!g.åqelig app-r_ess_-a say. cort
t " !ul1q? eq q-!-aglq 1_iÞ* ¡¿çraup_l.a

rîal_ker. o.. c.Cort
4. 1.ro-U.gc-.e .¡!-psref, ie ileular:i,s .Ëay. B¡.a r:net t
5 " .!-y!*p-çq- .stag_qa!-!s- i-_il_li.aqae

Bal<er. . "Brackett lg40
6. rigueç -ç*t"-esgc-l_!ç s-_a_EÇ*t_a e-çiar_ia e

iïal_ker. e o.,.Bras1íett Ig40

L9L5

lglB

1918

19 +o
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'l . !,rugaea palUjstris ltuel-ler ...l.rrice, L|TI
8, iyr¡naea patustris elodLes Say. Cort , Lg16

9 " irhysa anci l_la ria t¡a:rkeri_ Cuvi el, . . . üort , l? 16

10. Physa r:,Írina eliipt.ica Lea" ..price , LgrL
l_l_"Si;agnicolaexiles. .Cort, Lgr6
L2. Stagnic_oia eiLiarginatq angulata

Sowerby.....tort, L?t6
rt appears likely that tiler-e dr.e varleties of this

pafasite :às .lhere- :.1 cLre.i. .: of Schistosoraq japonicum. (part
rr, page l5+ ). 'rhis view is supported by the observations
that althou-gh Lroggea par-us-iris is a susceptibre host to
the parasite onry I,. stagnal-is has been for-rnd, infected in
this area even though ti.ey- often sharecl the sarie habii;at.
rn the same v'ray the ditcìres containing inf ected Apl-exa
hypnorum nrel'e al-so ful-l_ of L" pal_ustris, none of i,,¡hich

Tilere f ound inf ected_.

until i,'/or.rç is oone on thls probable species com_

plex 1t 
'vou.l-o. seetn f easibre to regard, the cercariae frolr

Aplexa hyqrlerg.g as a variety of t. d.outhitti.
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T¿E.LE l_7 
" .Q" ijCüirri'Iïi r/:-:E üUi',:r,{tìEÐ ,-,,rfTH

Dl¡€ilgtat{S ü-r C . tOij T.iiIT'i.I .

_t_. ¿Ou-fErTfI VAR C. J]ÚUTFJT'ITæ-€ _:
g-e

length l{ead organ

t¡r¡idth Iiead, oïgan

Length of tail ZZg

¡j,/id"rlr of rail rg " 6_21 "g
Length. of furca 116

:.rlidth of furca g " t-ú) .6
Ven'bral sucker to

po st er.ior end bod y 6y

Diameter veutral

I-ength of body

"lfid.th of body

sucker

No: specimens

Hosts

rStandard- Error.

DAc)

fìo ¡/v/ 70

25 25

25

1._rgg!Ll-exa L. stagna-
1is
aílpresq_a

Ly+lnaqa _psþ.!-{iÊ
PhYsa
strqi_qa

205

5o

, "02

Q,?2

1.O

190

6l

51

204

6B

l6
45 48

220 zLO

L,l2

1. 14 59

L5 
" 5 -2I.1

3o

A!.]e{+. hfprro*l',m
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PiiYSA ,AilrïLL:iF;Iå

This snair -,ras extreitely coi:lrìion atong ihe shcre of
Moose Lake and -vvas also present on tne sand.y botto¡n of Gurr_

lake, v*rere, f'o¡n a cor-r-ec¡icn of niany hund-reo snairs, oile
r'/as founo infected i,,¡ith a ne'¡ species oÍ. sciiistosome cer_
cayia.e: C. anciliariae n. sp.

Cercaria ancillariae n.sp. .l-igure dVIiI
Ðgc if ic d,iagnosis: "Apha:ryngeal, furcocercous,

brevifurcate cersaria r,i¡ith pigmented e;,re-spots" Ávera3e
neasurej,rents of tl:.irty specìrnens: Body 254 (î f.eB)
micra in rength br 4j.7 (r c.6+) r,vide" DiameteL: of ventral
sucker 2'3 to jB nicra, situated rr.o4 (; orrg) nicra f'om
posterior end of the body. Tail stem 285 (t-l.BB) micra
long by e8 (Ç0,1g) wioe. Furcae tZB (ãr.66) micra tong
b¡ ZO (lO"lZ) micra wid.e"

ï'Ilt'i úorso-ventral furcar- fin-fords; five pairs
of penetration grancls an. a fr-ar¿e cell fo'nur_a of 2(, f(r.r1)).

ne4gri-qg,: cercariae shecr in first morning right.
Ïr-nned.iatefy after shed.ding the.v. tend. to renain just be_
neath the surÍace of the lvater, maintaining themser-ves
in tirat position by sporadic sivim.ming. In ihis position
there is no obvious attraction to light, but after a few
minutes in stir-r rvater they become attached to the sioe
of the container near th.e sur.race ïovvaras ,ûne greatest
intensity of J-ight. They asslLme the same position of
aitach¡reirt as t. ocellata var.

Type l{ost : PÌr.rsa anc l]ì_ari a

Local-ity: Gul_l Lal<e, Hlanitoba.Type

This cercaria is 8. typical_ meinber of the ocel-l_ate



group of

fron the

{Tabr e Y,

schi sioscüLe cercaria .

otne::s of the grou_¡t l¡y

Part II, .pa.ge 25+ ) "

100

It is dietingu_ishable

iis ,nu.ch slra'l i er size
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Ff GUP.ã KYIII. Cerc¿i::ia arrc.il!eriqe n. sp.

Abbreviations u.sed,:

a. Ilead_ organ

b. Ánterior Ílame cell_

e. Eye-spot

d. Ventral sucker

e o Penetra b ion gIan,1 .

? m^ -: I
_1 . l-d Il

g" Furca



o

b

c

d

e
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GYRAEIUS BARVU*Ê ancr ¡Ím{ETiJS EXACI-IIÛUS"

These s.nails are typicai of smar_t bodies of stag-
lÌan-t, r,vater, .,^rhere they rnay be .flound clilrEing ic the under_
side of floating a..rgae etc. Gyraurus pa{vuq is especially
corlulon in the area.

Tr,'uo sirecimens of G. .¡arvus a;nd one of r,{enetu,g

exaguous wej:e f ound inf ected. i,¡ith cerca¡"ia ¿jyr:aul_l , the
larval stage of Glgantol¡i-lharz-ia gyrauri, coi-Í.monly found
in the r:ec1-winged and yer f ow-he¿¡ d ed bl-ackbir.ds of rvfanitoba

l. ^

{p. . .'. ) . The d,i:lensi ons of this cercaria compared rvith
t-he original crescription by Bracket-u is shovun (ra¡te fB).

_TaBLE tB. ut]vin\Tsrciss oF ûERCART-I+E GYF-A'úLI
Brackett, I94O present vVork

Gyraulus Gyraulus
ÞaIVuS þarvuS_ I'/i. eXacuoqS.

Leng'bh of bod.y

l,yidth of body

T.ength of ilead organ 6O-gZ (1j)
Width of Hea d organ j6-60 (46)

I,engti:. of taij_ stem ZIO-ï4Z (ZgB)

ï'Iidth of tait stem Z+-t6 (Zg)

Length of furcae L26-L62 (rr5\
T'/id.th of furcae

Ventral sucker to
poste.rior end boC.y ,4-gO (1j)

Diarleter ventral_

Lgo-zlo (zt5¡ 2r2î. L"1 z1l i r"7
56-100 (71) 

'6î 
0.6 6J î o,l

,01 F 1.2 
'OA 

; 2.9

zB ; o"q ?B i 0.4

16, ; r.J 161 ; 1"g

I2", to t] .5 Lz"5 ro to

sucker

N o. of specirirens

16 ; 0.9

- ('\
/ a 

- 
4^
zl9

10

Bl T" c,7

25-tB

t0

24-tz ( eB)
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The behaviour of C. gl¡rau_ti r.eseribl es -r,hat of

Ë-, doutnii;ti i.n that the cei'caL:.ì ae hang fron ihe sur_

face of thewater b;' the ventral sucrer.

LY1r,['']AEA PALU STRIiS

',iïidespread cclleotions of tiris snail onty revealed

a single snail infected i¡,,¡ith a schistosome para_"ite,

teniatir¡el_y iaentified as C.grufgstqq,iv[c].eocL, Ig40.
Ilovuever, since tne snail_ Cieci tire d.ay after coilection
onry a fevr¡ rireasureinents were taken and. no ey.anination of
the living cercariae was ií,ad_e.

Ivlany collections of ot.rier species of snail_s vtre'e

exaini.neo but no further pa:rasites v/ere foi-rncl. a list of
the species is incl-ud"ed in Tabl_e l_0.
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DISCUSSION

Prior to the corn-nreif ceneni of 'bhis ',vork six a::ticies
had. been publisheri regarding the lvianitoba schistosomes:
(irtcleoO, Lgj+, L?36, Lgti, Ig4O: tvic],eoc,, and Littre, Ig+z

and Swal-es , I?16) " Tabf e Ig gi-ves a cotnpfete f ist of
schistoso¡rie aclul-ts and cercariae i¡hicir have noiv been

recovereil in this province.

UEIF 19_. LIST 0¡- SCI]I,ST0SOi\,ÍE ¿DULTS ano CIitCÁp.IA

l1trj CÙVEFIED Iì'I Iì/IÄÌ'JITOBA .

Spec i es
First ivlanitoban

Rec ord.

Microbilliarzia manitobensis Canvas-back
d_uck

t\lrc],eod. ,17 56

Iio st

1\{icrobif harzia canad.ensi s

Tri chcb il-harzi a o,uerqued ulae

tt Mcleod , I? j6

Blue-winged_ XrIcI,eod , L?17
teai_

Pintail- d.uck Mcleod ancl Little
L942

ft

Austrobil-harz-i a

Shovel-l-er duck

IIerL:ing gu.ll_

Bonapartel s gull

Ring-bil-1ed gull_

OrnitÌrobilharzia canal_iculata Flerring gult
Bonapartel s gult

Ornithobifharzia fil_amen-r,q llerring gult

Ring-billed- gull

Herring gull

Bonaparter s gul1

Ring-bi1i ed- gulJ_

McLeod ,L911

Present au.thor

ir,[cLeod , I?+Q

NIcLeod,!940

Present author

lvlcleod, L940

L,lcleod, I940

r+ar1 ey, I9 61

Í'a11ey, L?o5

Present author

Gisant ob ilharzia lar,¡a,yi
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TABLE ]9" LïST of SOIilS,fO,SOivfE ADULTS and TEP.CARIA

ESEIE )

,Species

Gi qa ntob i lha r zia

G:þant o.b il_liarz-i a gyraul_i

Sciri stosomatium douthitt i%

IÌost

Legs

ïìed-rrvinged. and,
ye1lov,,r-h eaC ed_

bl-ackbirds

Broinm-head_ed.
cov'¡b irC,

Corrunon grackle

Meador,,¡-vol- e

Greater and Present Author
Less e¡' Yellor,r¡

First iúaniioban
lì.ecord

Present ¡iuthor

Present

Present

f'arley,

Åuthor

"4uthor

L962"

Cercaria

Cercaria

Cercaria

Cercaria

ocel_l_ata var-]E;@e)

stagnicolae

querqueciul_ae

derrro I este s

Cercaria douthitti

Lyrnnaea stag-
nal-is Mcleod , Ig4O

Lymnaea obru-ssa lvicLeod , Lgt6

Stagn í c ola
emarg;inata

Ph.rsa Evrina

,Sta¡inicola
palustri s

Lymnaea
stagnali s

Ápl-exa hypnorurn present author
Gyrau-l_us ,parvus present author
lúenetus exacuous present author
Physa ancitlaria present author

Uicleod , I94O

tr{cl,eod, I?+O

iVIcLeod, 19+O

Farley, :-962

Cerc ari a

C erca ri a

douthitti var "

€;yraul i

Cercaria ancil l_ariae
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Ten adur-t species and eight rarval species of
schistosor'-Les have thus been recovered in rvlanitoba. of
these trre rif e-cycres of onry three are knov,¡n to be
completed in Iüanitoba: schistcsornatium d-oi;,thitti with
the adul-t sta¿e in rneao,ov¿-vol-es (ir4icr-otus @)
and the cercariae in Lynmaea *-r** jup;ularis and
per'haps Apl-exa hypnorum; Gigantobilharzia gyrauli with the
ad-ul-ts in red-r,'i¡inged and yerrorv-heai.eo .r:r_ackbird,s, 

col,v_

bird s and gr.ackles ano the cercariae in Gyr.aulus pervus
and X¡lenetus el{acuous; and. @ gggtquegglae
v¿ith the adur,ts in blue-winged tears, pintairs and

shovel-l-er ducks and the cercariae in Fhyaa g.i¡rina.
The resuLts show concfusively that the rlfe-cycre

of Gigantobir.harzia r-ar¡¡ayi is compJ-eted in this province
although the l-arval- stages have not been located.
ïmmature guJ-rs 

'vere founc- to h¿rbou,r this parasite during
the late srümer an. prior to their southi,vard_ rnigration.
rt appears rikely that the inte'mediate host of this païa_
site inhabits the rarger fakes of rhe írrovince ,,vhere the
guJ-ls nest l¡ut repeated. exailinaticil of sorile of the coÌûmon

snail s from these areas pr.oved negative.
Áus-b'obir-harzia ra-r.i ,i,cls ar-so i:.eccverec from

irtunature Bonapartels gurr du.ring ilre f ar-r- migr.ation
is evidence that the r-ife-cycie of ihis 1¡rasite is
preted in the more nc,rchei:' r:egions of the ;orovince.

an

'¡'v-hi ch

con-

unfortunatery in t.tre case of most bird species it is
not always possible tc¡ d,eter¡rine the ages of the bird.s so
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tnat although it a.p,oeaï's likely that the tj.f e-c)-cf e of
G" tctani is coíûpleted in th.is prcvince there is no

supportin:.j evidence be-,rond the high inci oence of inf ection,
Apar"t frorn l,ii-icr"c¡bilharzia. canaclensis and t,f .

manitobensis, lvhich may be icLentical and. be a varieiy of
of Ausi.¡ol:il.Ìrarzia terrigalensis, and alsc orniilrobL+ggrãig
filamenta, none of øTrich were recovered. in this survey,
Trichoblllrarzia oceif ata var. r.emains the ¡nc¡st puzzling of.

^'ì-táJ--L ¡

Despite the very vlid-es.cread. oc cui.rence of cercariq
ocel-l-ata var, by far the most coriïrion l_arval schistosorne

in l-ocal r,vatel's, the ad.ult stage has never been recovered..

The speciation of the entire r ocell-atai comprex is in
comprete confusion largel-y because very few adutt stages
have been 

'ecovered- anc those which have are usuaì-ry from
experimenl,ally inîected. birds srrch as canaries which may

vr¡el-l provì-d.e nislæ d.ing results since they are unnatural
host s "

An atiempt vras mad-e 1n this investigation to d-eter-
rnine the seasonal incid ence of snail inf ection i,,¡ith c.
ocel-l-abq var and by cornparing with c. douthitti to come

to some conclusion regarding the irabits of the bi_rd host.
rf the host of c" ocellata were nesting in the area and not
a passing migrant one woul-d e;rpect the saïr.e general pat-
tern of infes'üation as t. douthitti"

Ioc at ed

of the

fn neither case v,/ere infec-r,ed juvenile snail-s

, neitirer at Nor.ris Lake or in any other region
province. This finding sup.oorts a silnil-a.r report
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by other workers in the united states. This absence seerris
difficuft to explain esÐecially as juvenile snail s are
much easie' to in.Í'ect i* rhe ral:orato'y than or_ci.er snair_s
(Farle¡r, Ir{. Sc. thesis ) .

The generar oattern oir infesiation of c. oceÌlata
var' du,ring tÌie s'"rrïÌier nonths appears ideniicar to that
of C. stagnicol_ae in Stagnicola era¿roinata (Cort et â1,
1940), There is a gene:ra] fail in intensit¡, anü no evid.ence
of any fresh infections gained over the slríner. Evidence
points tc¡ the infection bei'g acc¡uired_ d_uri:rg the fa_Lr and
spring and the higliest incidence of infection thus occur_
ing in the earty surrneï.

Ar-r experirhentar- evidenc e shows trre su_sc eptibirity
of snail-s to païasitic infection decreases 

'vith the age
of the snail. This is not only due to age inriuunity Ìrut
a]-so to an acqu-irecL irnnunity th'ou-gh ei{posure to many
species of cerca.::iae, Thus the nios b susceptibre pericd
f or snairs sub j ect to inf ection rvith c. ocer_r_ata r,,¡ourci be
the first fal_l_ and s¡:ring.

Present evidence suprlorts this viev,¡. fn no cases
were infected sub-adur-ts r-ocated, u-ntil the earry part of
July. since deve'ropment of cercariae r,vithin the snair
took about 6 v,¡eeks in the raboratory it appears likely
+l^rnar rne sub-ad-urts acquired. the par.asite in ear,ly lv1ay,

the cof der tenperatures -croronging the nericd of develop-
ment' Presuurrably bhe parasite acquired in the fal-l- woul_d

remain dormant over the ri,,ini;€r L:i1onths and coo'mence devefon_
rnent in the spring.
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There ar3 conf licting reports regard ing .ühe du.r,ation

of scÌristosone inf ections within the snail_. Kagan et al-

{1954) stated that the d-uration of infection with c.

Êquthitlb:L depend-ea upon the age at i'¿hich the snalls were

inf ect ed-, young snail-s carrying the inf ection s a s long
as l-B inonths. tort et al (t?+o) found_ that the inf ection
r¡'ras exhausted- three months after the first appearance of

9.. elvae f rom Stagnicola patustris (a questionabl_e resul_t

sin.ce to the v,¡rj-ters knov¡ledge sta¿qn-Lcora palusiris is
not susceptibre to g. ervae). si;nifarry they also su88ested.

that c. stagnicol-ae was only liberated f rorn stagnicola
emarginata f or a rnaxiinu,iü of three rnonths.

$ince there is a high rever of parasi'caemia in
the adult snails taken in the fate spring it appears that
the parasite is ca'i:ied- oveï a second winter and. that the
duraticn of infection is longer than J rrronths, assuxling

tirat the maximum infecticn takes prace in ju.venile snail_s.

The d-rop in the intensity of inf ection over the su.rnmer is
probably due to a mortal-it¡r sf' ad_ul-u snails ancl also ter_
mination of infection v¡itnin ilrem.

The pattern of parasitic inf ec't i on ,,vith c. ocel_l_ata

over t.Lre summer months ooes supiiort the contention tirat the
i-nf ection is aqu.ired by juvenile ano sub-adur t snail_s ciuring
the farÌ ancl spring and that the definiiive host is a tem_

porary migrant bird"

The seasonal incidence of c. dout[itti in l\,lanitoba

supports the find.ings of Bourns (r?6r) 1n ontarlo.
found a L"6!" infection rate in June incL:e¿sing to 5"

Ile

6'1" in
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Áugust and- remaining at that revet untir the freeze-up.
Thu-s v'¡liif st th.e iever of infeciion wii;h t. ocer_r-ata fails
fairly constantry over the sprin,3 and suid_ü.er months, tirat
of c, dou-thitti reacìies a peaiç in åugust and :remains at
tha.t revel. The naximuiLr periocì, of snail in,Íesta-bion
occul:s in the ear:t f surilrrier. Since there appear,s to be f ev¿

inf ect ed snai rs r,vhi ch overlvint er , it se ens that ei t:ier
the parasite is nuch rnore patncaenic to the snail than 0,
ocel-lata (not supported by the experimentar data of Kagan
et al-) or that very lit ble snail- inf eciicn takes place in
surtrrer and falf and that the inf ecti-ons are e>rhausted by
the fcrlor¡¡ing spring. This is very Ìiarcl to understand
a,s t-ìre deÍinltive host of c. douthitti is in contact rvith
the snaif s thr"oughout the year,

There is a vast amount of virork that coul_d be oone

in lVlanitoba on the rocal snails and their parasi.bes. To

the r,vriters knowredge, d,es;cite the amount of work done on

the treioatodes of Manitoba, the r-arvar schistoso¡nes have
been the only cercariae stud.ied. Bef ore any 'rork of this
nature can be und.ertaicen however an exhaustive survey of
the rocal- aquatic snair-s must be done. There are no'ealry
adequate guid-es to canad ian snails ancl to the non-special__
ist the mere identification cf the snails presents great
difficultÍes. For this reason the snail_ cr assification in
this thesis is rather shaky especiarly for the genus Fhysa.
Fortuna.tely in this i,vork the identit¡r of al_l_ the inf ected
snails, v'rith the possibie exception of physa anc.i.Lþria,
is fairly concl_usive,
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SCäIST0SOir{ATID.AE (Looss, f9g?) amend., poche , LgOl

Synon¿nns: Schisi;osomid ae Lcoss , l\gg; Bilharziiciae

Od.hner , L9I2 
"

I+amil-y dia¿rnosis: Trenatoda: Dioeci uus. pharynx

abs ent , oesophagus sÌlort , p airecl caeca reun-ì ting to f orm

a coftïron caecuÌii exiend.ing to near poste::ior end. of body.

Suckers present oT absent. Acetabulum ,..,,hen pres ent

siiuate<r" anterior to genitat pore in mal_e. Bod.y of male

ma¡. be wid.enecl and infoldeci to forfl a gyneecophoric canar,
Testes consist of four or mor e f ollicles rying posteL:ior
to acetaburunr i¡¡hen present, situated, ante::ior or post erior
to celeca'l union. serrrina.t vesicre presenb, v,¡ith or without
a c irrus pouch. Femal_e witii elongat e ovary, sonetiines
spiral, lying arrterior: to caecal union. Laurerr s canal_

present or absent, wi th or withoult a seminal receptacle.
Uterus opells either irilrnecliatety p o*qteri or to acetablurq or
at anterior end of bod.y. viter-l_aria extensive, extending
frorn ovary to posterior end of body. Eggs non-opercuJ_ate,

embryonated,, with terminal- or l-ateral- spine,or spineless.
Parasitic in bfood vessels of bird,s and rrranunal_s.

Life-cycfe: 0n reaching lrrater tÌie egg hatciies
relea,sing the miracid-iu¡r encloseo. within it. The rnira_

cio.ium penetrates the tissues of a snail internied_iate

hcst and- d,evelopes into a motlier sporocyst -uv_hose gerÍi
balls later f orn'i d.aughter sporoci'sts. The d,aughter

sporocysts pass into the digestive gla,nd oÍ the snail-
where the cercariae develop. The cercariae, reJ_easec frorn
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the snai] intc the wate.r, aci,ivery penetrate tire skin of
tile d ef ini't ive hcst a ncr p ass io the l_ungs l.¡here they com_

meïlce d evelopment to i;ile adurt conc.iti,¡n. uliiniately the
ad,u-lts accu-i.rrul-ate in tne venu_'r es of the he;oatic portal
syst em, the bladcrer" or cl-oacar r:egi ons, olr the nasa.l-

sinuses 
"

Miracidium: T,/ith tvi¡o pairs of fla-ne celIs"

distorne types vrith ortercariaj Ápharyngeal, b_revifu_rcate,

without furcal fin-foIds"

KEY To TliE ,stiB-FAr'',tr¡rES uF sclirsros0r\,iATrDAE.
'l ¡¡- r ^ , rrc lvrare wrth well- oevel0pecl gynaecophoric canal- ex_

tencling to posterior end of body. Testes situated
anterior to caecal_ union.

. . SCi:f STCSülvtA?II,]"AE.

l\{ale v'¡iihcut gynaecophoric canar- or with less werf
d.evelopecì gynaecophoric canal , trd extending io
posterior e'd of body. Testes posterioi: to the
caecaf union.

Orat sucrcer and- acetahurtr-m present. Femar-e genita_l
pore situated imiledia -u ely posterior t o the a cetabulurn

Ác etabul-un

end. of bocly

. . . 
" 
Bf tu{;ìTIZIELLIITÍAE 

"

absent. Fema.le genital pore at anterior

2,
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sub-f ami ry sciù$ !Esü\,rATri\ÅE stil-es et liassar 1 , Lgz6 .

rygg.nyÍr-s: schistosoi*inaq stir-es et }iassair, rB9B.

su-b_-f a-mif y criagnosis: schistqsonatioae: Both
sucke rs usu-a rry pres ent . r'rar e with wei l o everoped gyna e-
cophoric canal extenclirrg to posterior end of body. Testes
situat':d anterior to caecal- union. Ge¡riiat pore iinrnediately
pos Leri-or to aceta'oulu-m in both sexes. Female sf end er lvith
oval or spiral_ ovary, with or without a sinalt ovaf seminal
receptacle poster'íor to ovary.

Type ge.ggË.: Schistosoma. Weinlancl., lB¡8.

KEy T0 TF,E GENER.å 0F SOHISTOSC)TIATINAE

Gynaecophoric canal cofrnences a.t a distance poster-ior to the acetabut_um .,...;,. ...gCHI_STgSOMÀTIUM

Gynaecophoric canal- commences either anterior toor immediately posterior to tlie acetabufum. . . " o.Z.
vitell-a::ia consist ing of two complete sets of paired
f oll-icleç ryirrls eit her side of tñe paired .u"cä.Testr:s 48 to 85, in anterior thir,l õf ¡o¿y

. . . . .BIVTTELLOBIi,I].ARZIA

"'. :i:. :::. ::.::ii::l:: : .i:l:;:
grou-ped inmed iately posterior

""'::1::i. ::" :::::::::l :ïîl?1, 
"

Testes 4 to Ii. Ovary in anterior hal_f of body rn¡itha shc¡r't ute'u-s containing at the most a singre 
"g¿.-

restes 4 to B ' ovarv ,""."";"; ;" "#ïå#o' ,iti,a -Long uterr¿s usual-l_]r containing ntany eggs.
. . SC¡ilSTOSOT{A.

1n

2u

7./o

4"

Vitellaria consisting
or unpaired.

Testes few in number,
to acetai¡ulum.

Testes more tJran IJ,
of bo d,y or b eyond

4.
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5" Testes in.oosterior thir:ci of body

Tes-bes coliijirrinc e iüi¡.ec.iat el yor lie in equat,;riaf r.egioi

uteru-s vel'y short, ootype r;¡ing inLmecÌ,iatery posteriorto acetebu.-ùm" o.... :.. ".¿usrn;¡ir¡rrlitZi¿. 
--

Uterus longer, ootype si*u,¡ated just anterior toovary .o... ....o .......1.
Ovary e'l ongaie, spir.al with se¡iinar_ receptacle

.......8"
Ovary ova.l_ or
semina-L ,"."ptäå$ :r.i"li:,ruirr*r, ;, spiral. No

ORINVTOBTLHARZIÁ.

l¡?1" veff targe, f emale ¡nuch säialler v,¡itÏi ovarysituated' postõrícr to equator, uterus containg many
"Þbv . 

" 
ivi",\ Ûfr.OBI LIü\IìZIA .

post e"r:ir¡r: to ac eiabulum
of bhe bocì_y

6.

o()"

Mal-e and f einale. simirar, both of Íntermediate size.Ovary situated in anterior harf or -¡.ããy ,,,fith fe-vr ifany e*gs present in uteru=, 
. .. .qfuo,rÌìoBii.h*rìzr,A-
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Genus. SCäISTûSO,UATIIIM Tanab e, LgZj 

"

Generig oiagnosis: Schis-r,osonati nae. iviale : anterior
tv'¡o-f if ihs of body f ra.tte¡red., Þosterior three-f if ths in_
fordeo to for'¡i a gynaeccphoric canar-, co*nienci^g at a

d.i stance posterior. to acetabulu¡r. Suckers,¡¡ell ¿eveloped-,
Tesies L5 to 36 i*egurar:Ìv praced at the anter.ior end of
the gynaecophoric canal. post-testicul_ar portion of ihe
paired- caeca with r-aterar dive¡:bicura, uniting neaï. pos*
terior end- of body. GenittiJ- pore irru'ed,iater-y anterior to
tne testes. Femar-e: fr-attenecl. ovary ovar in anterior
haJ-f of boclv. rniestinar- caece as mare. uteru_s containing
lûany eggs, opening imrned-iateiy poster.ior to the acetabulum.
vitel-la::ia of denserv pacliecl sn¿ r r- forticr-es. Eggs ov¿-r a^d
spineless" I,arasitic in narnnal_s.

terc e:ria: Ápharyngea l, brevifure ate wi -r,h tl,¡o eJ¡e

spots, v,rithout fu-rcal- fin-folds. Five pairs of penetra_
tion grand-s and an e,:rcr.eto'y system r¿ith a fr_ame cerr_

fo::'mnle.of 2 (j rZ) +I 6

TXpe species : $_qlristosomatium *oathfocopticum. Tanabe,

1921"



SÜ}IISTOSOj\tATI'LI¿ DOU T}iI TTI

rt8
(tort, L?L4) price, Ig3I"

lig. l- 
"

synonizrn: schisio soär.aiiuin pa thl-o*gopticuri ( Tanabe, L? 21)
-Penn er rl)42 "

Ðiagosi s: Ëchi sto somatium,

Mare: L.9 to 6.1 nxrt. J-ong. Forebod-y' fiattened, o.B to
f '7 run Ìong by 0.211 run" v¡ide, hinc.bcd-y lvith edges in-
fold,ed bo form gynaecophoric canal O.B tc J"4um. long.
0ral sucker subterrninar, o"r mm., acetabuÌu¡r o .LiD nrn.

in diameter" cuti¿le spined.. oesophagus 0,4) rnn. rong,
bifurcates ímmediately an-uerior to acetabulurn, paired
ca.eca rr¿ith l-ateral oiverticuLra reu-nite near posterior
encl of body. Testes at a¡terior end of trinc.bod.n, L, to
36 folricl-es. senlinal- vesicle imniecr.iatel_y an.terior to
testeso encl-osed in cirrus pouch. Geni_tar pore at anterior
end of gynaecophoric canal- to the l_eft of nid.-l_ine.

Femal-e: 1"6 to j"i5 rnt" long. Orar- su-crer 0.0? by 0"65 mm,

acetabulum 0.016 nm. in dianeter. cuticfe spiny in anterior
part of body and around the su.cliers. Gut as ¡nal_e. Ovary
oval or sJ-ightly spirar, in anterior harf of bociy. oviduct
fron poste::ior eno- of ovary turns anterior and- extend.s to
ootype immecliately in front of ovary. Smal_f seminal rÊ_
ceptacle present ir¡¡ieciatel-y posterior tc ovarJ¡. VÍtel__
i-ine ouct joins with ovic.u,ct inmedi¿tety posterior tc oo-
type. Ootype lvith Nrehr-isi grand. uterus furf of etESr
opens immediatel_y posterior to acetabr-il_u_m. Eggs ovaJ_,

spinel ess" In utero: 42*BO by jO-58 riiicrao
g.glgar'rai C,. douthitti Cort, Igl4"
Hoêts : Primary. l\ianrmals ; l,^iqr.¡tuLs g.enn,,q.ylvanicus,

Ond.atra zibethica,
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seconclary" Lyrnnaea ref rer¿ , Llminaea- stagnaris,
Sl,agnl co_La pal_ustL:is, physa ancirf aria,
Physa Eyr.ine, , St agni c o l-a exi l- es , Ëtagni -
co.l_a emàÈgiqata" (For corn;oJ-ete list see

Far't'f , page 96 ).
ï,ocation: Fo¡,ta.l and. mesente:ric veins.
Ðislr'ibution: Iïorthern united ûtates and canada.

Tanabe (rgzi) erected tÌre genus schristosomatium
with the di-scovery of Schistcsc¡rna.tiurn pathlccoÞticum
from Massachusetts, u.s.A. His description of this
species cliffers frorn that of s. rici.ithitti in three vüays:

size, nunrber of testes and- nu¡rber oÍ'penetrarion gland,s
1n the cercariae. penner (l?+Z) re_exal¡.ined Tanabet s

naterial- and postur-ated the two species to be synonyrr.ous,

Tvro of the specimens frorn Tanaber s col_l_ection contained.
20 and 22 testes rvhich is typical_ of a ,1 da¡i 61¿ adult
of s" douthÍtt!; the number of penetration grand.s in the
cercaria of s. patlllocopticum v,ras five pairs, simÍlar to
g. douthitti, and not three pairs as reported by Tanabe;

and final-l-y the size difference was sholn¡n -bo be insignifi_
ca^t especial-f y as penner was a'bl-e to ex,|,re,ct a lo mrn" long
-¡.-ì 

! ^âaO.ult oI' 5. douthitti from a iûolrse d,ead lref ore autopsy.
The =u""o*o ,"r* **"r supported by bhe id-entical behav-
iour and time of ener'gence of the two types of cercariae"

Porter, (rgtB ) rocated cercar:iae i. s. êf rica iuhich
she desc::ibed as c, pathr-ocoptigum ori the basis of 1 pairs
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of penetration gtands ano five pair.s of flane cel_ls in
the bod-y and one in the tail . fn he' comparison i,vith
t" douthitti she lnisc¿uotes price by stating that ö.
ctorithitti had. ten f-r-aue cerls on each side of the body,
a misund.erstancling v,rhich -,,,¡oul_d- convince her of the id"en_

títy of her cerca,riae and- perhaps prevented her criticalÌy
exarrring the cercariae to ascertain the number of penetra-
tion glands. For tlie present it ¡,,/ol-tld seem f easible to
regard, this cercar"ia as t. dou.thitti occu_ring in Lrmnaea
natalensis and Burinus tropicus from s, Africa.

The species schistosmatium @ shourd.
therefore be suppressed in favour of schistosornatium
douthitti (tort, L?I+) price, l_grI"
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BIVITELLTBILIîARZIA Voget and_ ii,{tinning, Lg40,

Genus:

Gene::ic diagnosi s: Schisto sqmatina.e: X,Iale and

ferLaie neariy equal in length. suclcers present. paired

ca.eca reunite near posterior end of bod.y. Ivial_e v,¡i th
gynaecophoric canal beginning irrrediately posterio¡: to
acetabufum extending tc¡ posterior end of body. Testes

+8 to Br, in a-nterior third of bod-y. Geni.tar pcre a,t

anterior end of gynaecophoric canar. cir.rus pouch absent.
Femal-e fi-attened-, ¡ith spiral ovary in anterior thirdof
bod.y, Seminal- recepta cle and Lau,rer I s canal present.
vitel-l-aria consisting of two compl_ete sets of ,oair.ed fol-r-
icf es e:ltenoing from behinc. ovar;r f6 posterior end. of body

alongside paired caeca" u'terus with one eggt opening

irn-med-iately posterior to acetabu-lu¡r. Eggs very large u¡ith
pola:: process. parasitic in elephants.

Type species: Biv"itefrobilharzia loxod.nntae voger et
rr,linning , 1940 

"

BTVTTELLOBTLIIARZTA LOëODONTAE voger et iviinning, Lg40

llio D4.4..

Ðiagnosis: Bivitell_obiiharzia
Mal-e: 6"1 to 1!"J- mn. r-ong" orar- sucker o"z5 to o.JB m'r.

in diam"eter, acetabulun o.J to o.48 mm" Gynaecophoric canal
extending from acetabr:lum to posterior, end of body. Entire
body surface ccvered in smalr spines, those on clorsal- sur-
face being situated on tubercles, pai_red caeca u-nite in
postericr region of body. Testes +B to By (average 6S)

occupying a length of r*.r- to 2,5 mm" in anterior harf of
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tÌre bod,y.

Fema]_e: 6"4 to l6"B nrn. loi-ig. Entir.e bocly f_lattened with
a maximu¡rr wicrth of 0.4 to 0"86 mnr. in ilie posterior region
of worm. orar sucker o*062 to o"o8o mm" in d.ianeter, ace-
tabulu:r, O "O+5 to O. O, g rnnt" Surf ace cover ed. v,¡il;r minute
spines" Two r ater.al- zones of dense spines betlveen oral and,

ventrar suchers. paireo caeca reunite near poster"ior end
of bod,y with vitelraria pai'ed around each caecui¡ an..
single after they fuse to form the ccfi'lon caecu'r. ovary
situated in anterior Þart of body with the dista.nce from
tlie orar sucke.bo the posterior end of ovary beÍng r/Jrd
to L/l\h of distance between ovary anc posterior enci of
bodS'. Ovary O.41 to O "16 rxn" Iong. Seminal_ receptacJ_e
behino the ovary v,ri th Laurer r s canar preserit. pairec viter_
i-ine ducts fuse just posterior to seminar receptac.r_e and
proceed anteriorly to ootype just ante'io' to ovary.
uterus co*taing no eggs arthc;ugh one may be present in
ootype 

"

Eggs: L[ature: r4þ to zoj by Di to 86 mic'a. .rrverage 168
by 1r. Terninar- or subter'iinar- spine average 26 micxa
1ong, often bent io for.n hook,

Cercariae: No descr.iption avaifabIe"
i{ost: Primary: Áfrican elephant (Loxodonta africana) from
Hamburg Zoc, Germany.

Secondary: Vogel infected l_oca1 snail_s, Gal_ba gp.
r"@" This snail not being
native to Áf rica, is not theref o:re the
natural intermediate ho*sto
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Location: \Ieins of a]imentaïy canaf 

"

Ðistribution: Unknoi,n¡n

BrvrrE],lû.brjiîAlìzrA i,i;!rRr (irÍuciariar et R.ananu j achary,r?4r)

Dutt et Srivastava, L955"

$ynonyms: scliistoso¡ia nairi MuiLal-iar et R.amanu jachary L?45;
Ornithobil_harzia nairi, Bhalerao , Lg4l .

DÍagnosis: Bivitellobil_narzia
Mal-e: 9"4 v:m. long by o.J 'rwL. wid_e. Dorsal_ part of body
with tubercl-es. Oral- sucker o.J mrn in diameter, acetabul-um
0.4 mm. in d iameter. oesophagus o " 45 nun. rong, pairecr ca eca
reunite at posterior end. of body" Testes DZ.

Female: sl-ender rO"J mm. rong by a maxi'ru-rn of 0.2! nun. r,vide"

suckers deficate. ovary in anterior quarter of worm, 0.4
rnír' in r-ength. oesophagus 0.1! run. 10ng, paired ca,eca reu-
nite at posterior part of bod.y,

Egg: Elongate with one sid.e flattened_, short ter¡rinal
spine. Bo by 10 micra.

Host: Primary: fndian elephant (Efephas indicus)
Second.ary: Unrecord_ed,

Distribution: India

with con.sidera.i;ion of the cliff erent hosts a.ncr

sttaller egg size iu the above species the two inust remain
as separate specieso
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Genus: AFRóËILFitrRZf* Le Rou_x, Ig5B.
Generic d.iagnosis: sclristr¡somatinae. L;orsa] s.rrface
of rnal-e tubercu-j ate r¡vitli or without spines. pair.ecl

caeca 'eünit ed in antericr hal f of boc.y (usuaf l_y) .

Gynaecoplioi'ic canal- begins irr¡nediatel-y posterior to
acetabulu-m" Ovary well in anterior |ralf cf body ,ith
ootype icrneoia tely in front of ovary. ute'us short con_

taining only one egg at a tirne. seminar receptacle may

be p'esent. Eggs ovar- witir raterar- or sub-terrninar- spine.
ParasitÍc in manmal-s.

tercariae: Apharyngeal, brevifurcate, v,riihout eyespots,
v¿ith five pairs of penetration gland_s and a

ffame cell formu"l-a of 2 (+ t Z), No fu_rcat_

f in-f o1d.s.

Type species : Ä-Lqoþil_har.zia manson]- ( Sarnb on , L9O1 )

Le Roux L958.

KEY TO ætrCIES Oi- AFROBILT].AIIZIA

lo

2"

v.

Egg oval- or subovaf ir,¡ith short stou-t asymmetrical_or l-ate::al_ spine.... .......2.
Egg with subterminaf spine and an appe¡rcjix atother eno of egg turned in opposite ãirection to
:l:i:,or witii rerr.j_na1 strai!ñt 

"pi"ð-ã"¿ srraighr

Egg oval- v¡ith stout lateral_ spine . n...jlo mansoni.
Egg subovaÌ r,vith one side fl-attened, stou-t spinebeing continuous i,,¡Íth str:aight eAgå. . .A.¡nqærtlqf

üonsidered synon)floLrs tc schistosoma hippopotami,

Thurston, L967.
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(Sar,i'bon , LgOl) Le Roux, IgrB"
Fie. " . .1

lvjale: l to l-l- mni. 'long by f to l_.2 rnm. wid.e. Cuticle
tube'culate and. spiny on dorsar- su.rfa ce. ora] su-cl.ier sub_
iertrtinal, 0.f5 to o.)J nm. in diameter. Acetabulum pedun-
curate 0' 2 to 0"4J mn" in oiameter, o.51 o,n.. posterior to
oral sucker." 0eso.ohagus divÍc1es irirärecjiately anterior to
acetabulun and reunites about one-tlrir.d arong J_ength of
body. Testes snalf, I to ?, at anterior en. of gynae_
cophoric canar. seminar vesicr-e anterior to testes, gen-
ital pore at antenior encì- of gynaecophoric cana-r-.

Female: 4 to l6 nnn. J_ong by O.I5 to O.JJ mm. v¡ide.
Filiform. suckez's smar-l acetaburum 0.22 to o,2j mm. pos_
terior to orar- su-cker. üigestive system as *are. ovary
oval-, r,'reÌI intc the anterior half of body, vitelfaria of
minute follicr-es extend from ovary to posterior end of
body. uteru-s sho't with onry one egg at a tinie although
occasionally there are nore.
Egg: oval 120 to r-60¡ ur 6o to 70¡ ''ith a stout r-aterar_

spine.

Cer cariae : Dirrensions 3ive.n by porter (Wfi) and traust (LgZgt.

Ëynonym.s: Schis¡osoi,ia rlansoni Sartbon, l?Ol : Distomaira erna to6iur*-EfEFã-T852;-ïn pe "i ; dån i Á iá åo,o"#*ffii c ¿ni-;m

T;=*f-oãTitva , reoe; 
- -Ëiii,"iäiã '*ffiffiËffioääiffiË,

Piagnosi s: Af robil_harzia.

IIosts: Primary. Experirnental inf ections:
il-oticu.s, I\ilus

muscut'us pr?*îF, ¿tFIñõ rìious ó, -4_"o^x=cahirinus, Gerbil_tus pyramidurl, Jacüñã*
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iacul-us. irieriones shavri shalvi, iVesokia
Æg q"llG-rc""t" u"ã r'tatakatis,L?rr) Syrian llaraster.and Guinea pig.
þ!]Þ*Ë norvegicus a poor host (StunËar¿
L?+6 ), Sigmoclcn hispidus hispiCrus
.lstirewafdîTüntz anõ :vãni:ffi.
ì*F+g+gq Iyl:icys, A !9Ç.ernus á,;,tvati cus,
iJruer_Lus care_Ltus, _rjri?mJ.s ggercinus,
,I*3mE_EFe oTu á, ffi-f¡u.t -,n år
L72 t ) " Uercomys cun.icularius ( Àrnc,rjnr -

*7^22) : iiunÌ_qg¿uq pacca pacca (Ruiz,
ry2 )a) " iJasyprocta ?juti (price, fgSt) .g.L{Zomyg palustrig (i,.oor€ &, .[rreleney, LgSZ) 

"rrrmar,es : Cercot,ithecus ag!¡j_qeq sabaeu_go"FEtrsc@ffia-&:It,ar'shall 19 ,21;@ ursinus sr.i s eiu e s(Le Rou.x +9r9). @@Ë-ffi
t?ne , 1956) " IracaããEüler6@agq uiordax
( Stu-nkarcl, tgE6-) .-_Cõ"= EgcT",*-"pgIþ,gg ga.ou-c inus g.rÞffigiq_-.
rnsecttvo_r-a : Iiemiecliinus ¿ur.ilgq aei<Jrrptius]liuntãT i'rãrasãf
ïienarthra: E,4hrac_!_UE- sexcinctus (pinto,
T9-TEI .

Sts€.Èect,r+a :. tow su.scepiibirity disptayed.lry pigs and_ sheep.
Carnlv.or._q: . . Dog, (Kuntz, iVialakatis & .,1üe1ls,
tYrt). Fel-is 9a!.!.\rs srlolm to be a pcorhost by ffiEarõl]rp+6). tsroc.Fon õanãri_
##ål =ts!l" 

naïica, ( +ri son-Fu-FãT, -mfã,
L/,/Çr.//t.
1,,Íars'-r¿ialia : Diclelphis aul.:ita, Did el_,chis-u ar'aclua'ren s :'_ s Trrãñs s os -TîrTf :

W.rar rnf ec üions:
.t,rlinates: Cer. col:iilLecus sabaeus (Cameron
T-9Zdl--ïn St . Ki-rrã;-Tã=T incli es. ter.cop-
]ihgqgg ^a çthi o pg ct¿ncsurus ( p ort.,t'-Ë)
l.l l. +r I.r^. ?. papio dosuera (l¿irter, Ig60 )l.n iiast Ai'ï.ica. papio papio (itic,¿uay , Lg52jof u-nknor,vn originTäñ-Offiãu, 1,,{än.- 'f:tsgetiy€åg.: Cqcci_du::a luna (stijr.= , LgSz\r_l r,ne ñerglail Uongo. (Kuntz, L9r5) reporied.a nrunber of infecteo trociqu_ra frôm Eeipt.
* ï9la: Cerbil-l-us_ rri.'ramfãl'+ (xuntz"iÞfàl
rrorì1 Egypt. Rattus rattrrs (Sõ-hieiz, Lgrr)in the eereiãã-ronçli@gaÞ natal-ensiå,
Q.tqm¿s iugetensis (pitffiTorã, lglgãf o*tne transvea-L" Lenniscomys_ grisel_d_¿
{pitchford & visserffif'frorn tjre trans_
I?91., .Necto¡¡ry_q squajiripeg (+5.1t'1") I-riuro_crìr!us . sc iureus 125"1,) , Ox,.i:u.,/ct erusangul,r.i,s (11. tl_%) , Zj-s,oÈ?nÏo¡nyç iEuna
lt "IE"L) ano- oï:reggyq-,î,$ildvusTr- o¡in trTorth-sasffiãälf Llmoñ, rg51 ã"d
Amorirn et ê1, Ig5+) . Rattus, rattus
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Location:

Ðistributi on:
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{rugivorus (5?1") frori N"tr. t3razil-
(Bar'Ì.ros¿ et, qf , L95i) . Or.yzolrt.ys ¡rratto-
?Ë+r=p ( roo% ), xec ro¡r{ãiq,.,,il,iri-peã-
l? l, ?-!l l, Fligg norveåicus norve<rcu_s.
ll.-: lr. ) t eavia a uerea a oerea l)j.t'i")grv?elus *+Ttg*g_]:gÃf;aa zi;, á .o t"'y"
fasrur.us lZ"l,l") frorir Eastern BTffil--(lr.artlns ei al, IgSr\ "

i'?Ë?ipi+Sr -+gd.slq auri üa (rrav¿ ssos,t7 2 2 J anc urogrJitig_ pa.ra*uayensi s(ivia¡.tins etæ5rT-EõîE froin Brazi t_ .

4q*gr++a Þoiss,vi in Egyt¡t ; BioriLphalt¡r:iaprgrl't'elr in CeiLtrar and S. ¡fliõãl-lE_-r;if+++gl* {u,opellii in Erlrrea;iiionphal-ai'îa.@sis ïãlilffiïópia : Bio_
r+phe_Lar.ia. +t exg.n,1rina, in U-Sãdäãnd. ffigo ;Austral_orbis 

"f 
and Íropicor¡li

c entl:neT7ãFs*fñ8. Areriãu .

Portal- and- nesente::ic veins

Eglrut, West Africa, Congo, Rhod_esia, S,Afri ca, TangalJ.ike , Ugañda, Kenya,
NyasaJ-anc1, SuC-an, lulozã;ribiqú.e, i,¿äA.ágasca:r 

"Brazil-, VenezueJ-a, Dorninióan 
-RepuUfic,

Puerto Rico, St. Kiits, _4niigua-. -- - '

AT'RUBTLTJAJ1ZIÂ RODlLAïi\iI (¡rumpt l-gl]-a) f_e p.oux , Lg5g.
qtì 

^' 
/Ir rÊ;. . . , . J

Ë.y'åg-nym: Schistosoma roclhaini, Brumpt , I)JLa.
Ðiagnosis: Afrobil_harzia.
i\{ale: 6.5 ot .long by 0.4 mm. u¡ide. Gynaecoi..rhoric canal_

lvel-1 developeo extend.ing from iri,mediately posterior àceta_
bul-um to postel'ior encl_ of body. Cuti ct e striateq, preace_
taÌ:ular,oor-'ion sr¡iooth, Þostacetabur ar por"tion tubercur-ated",
0rar sucker spined, o.o5 nirn. in dia¡reterr âcetaburum splned_
0.5 rru-rr. f rom anterior end., 0.25 i-n¡r. in d.iametei,. oesophagus
d-ivic-es ai acetaburun reunites two-thi,rd.s arong bod-y rength.
Testes 6 to B at beginning of gynaecophoric ce,nal_. (Schv¡etz
in red-escriptlon of species founo from B to ? testes),
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9 to 10"þ nui. long by O "Z nn wid.e. Cutict e

striatr:ó, '¡¡itho-ut tu.bercl-es and only spined. in suckers
anci over the pclsterioL: O"] mm" length of v¡or;n. Oral
sucker 0"012 tnm" in d.ialieter, acetabulu_m O.eJ rwn" in
d i-arneter, 0 " ZJ mr: . f rom ant erior end . Oesophagus

divioes just ante:rior to acetaburun paired caeca reunite
very earÌy, being only seven-eighteenth.s of total_ length
of bod;,r. Ovary lies inrnediai,eJ_.¡ anterior to caecar uJri_on.

vitel-line d-u-ct a.d oviduct open into shel-r grand iinm.edia-
tely posterio-Lo ootype frr:in which u-r,erus runs forv,¡a::d
to open beliin'i ace[abu]-um. uteru-s contains one egg.
Egg: Fotynorphic, 6y to l)y by jl to jj), in uterus; L+5

¡y 5Bp- v¡hen mature. The most coÌrurlon f or.m bears a su_b-

termiaal spine at one e'd turning to one sid.e r,vit¡l an
appenclix at the op.llosite end- turning in the opposite
direction to the spine. ¿bout thirty per.cent of the eggs
had terininal- straight spi'e and straight appendixa re-
sembl-Lng eggs of S" haeinatobium.

llo sts : Pri_nary:: Lo phu-rori*gruûglgryg aquirlls, Pil-gq , Fraolrys j¿ cksoni ,

Femate:

P*f+¿q Ilt-E"+ F" i"qye buä-"--ßTf j"",
$]noinys hJ'poxan.bhus
(Deraruee :-TVrVf-
W: pett-_sq'ffiË. ffiË"iå íik,
u enoiny s h J'p ox a n'b þrrs I Sõãi,, efil-fÇ64]-¡ãæ0enom)¡s hTpo+q" tA* -n,-Tç-5+fTossDogs

Seconclary: Bior_n,oh¿l_aria pf eif f eri, Biomlhal-aria
tanganyikanus

Loc'ation: portal ancl rnesenteri c veins"
Distribut iog: Bet gian ûongo.

Ee¡narks: ,4. ro_Èþgjnf inf ec üion ¡natuL:es
A" mansoni and_ the inf eciionresulting jn a greater n.umber"
imental_ animal-s.

sconer than that of
is much ¡tore acute
of d.eaths in exper-
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schwe üz , (r951) ¿i scoverecl a f urtlier parlasiie of

roderLis vrhich he terrrreC- Ëchlstosoina inanso¡ri_ var roCentonun.
f t rvas fcunC in 4,!. of the roc.en rs, ],tastüJi;J,s. ccucha,
Pglo¡rl's fa1_iax, Oeno:¡,./s !¿q"x.i+th.us., DEs;¿.,;;¡s b9:!le¿ae.,
Lol-huroi,ry,: :quilu-s froin ri,¡ei. aireas co't¿inin¿ Eggi=gl=rlq
pf eiff eri. The pa'asite i'ay be ctistincluished by the sheipe
of the egg wiiich i-s elongate with one obt,'se ancL round.eri.
off extrernity, tÌre other extreinity being narï,ov,¡ and some-
ti¡res bent ancì twisted. Th.e spine is near the r.ounded en.,
The parai:ite callses a right chronic inf ecti_ori

The position of this fcrm is stir-r in question.
Le Roux (lgy+) successfufry hybr:idized .{. mansoni- and A,
rodhaini with tlie prod-uctisn 6¡ eggs bearing a close re_
senblance to those describeo- f oi: var rooentoru¡r. On the
other h.and. Teesd.ale ancl lrTer_son (ryya) rouncr 

'imir ar e8gs
in the urine and faeces of chir-dren v,¡here 

'either A.
rodhaini nor var rocientorulr. occurrecl, su-t{gesi,ing that var
rod ent?r'ur-rn are indeecl in.f eciions of A. rne.nsoni. rn either
case the variety should be discaro.ed.

The reiationsitip of A. mansoni and Â. rcdhaini in
Africa to A. mansoni in .4merica is of inte_r-est. rn America
the nat,.:-rar- infection of rod.ents with å. mansoni is conrûon,
the non-human reservoir hosts being oÍ' extrene ir'1ror:tance.
ïn Africa holo¡eve'the infec'i,ion of wifd rodenbs is ¿ì rare
occil'eÌlce 'vr,nether by A" n_ansoni or va' rod-eniorum, the
inf ection being ri.rnited to A. rgqn,Élnr which is of no
irnporta,nce in human bilharziasis . i,¡Tif Ìer (rg 6o ) aiscovr
ered 2r"?"1" of papio doEuer.a in East ¿tfrica to be infected,

---i ! rlvlrn A. mansoni su-ggesting that ihese may act as reservoir
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hosi;s in such areas"

It can perhaps ì:e said that å. rodhaini is å.
¡riansoni Í'u"rly adaptec. to rooents oï. vic e versa bha.t A.
ma!Êq+i is A. 'odhaini ,acrapt=c to riran. rn Ameri ca A.
rcchaini is not Íoancl ano presu¡rabl_y A. rnansoni was

in'[::'ocluced bv bhe s]-aves "wheL:e it has sj_nce become

read.ily aüapted .bo both rnan and rodents.

AFROBTLzuRZIÂ INqEGNTTUM ( ChancÌier, Ig26) Sintra

and Srivas'Lava 1954"

NOm" amend.

Synonym: Ëchisioscma suis Rao et Ayyer,i."o gr.Itffi ( ffiãnOter, Ig"à r"\:-'poffiI-fñurston , LrU.'* -' '
L?1i. Schi stosma,......-Scilt stosoma hi o oo-

Ðiagnosis : $IIqÞiÀ\arzía
Mare: 2.41 to B. B 6 "m" rong by o. 1 to o .45,r mn., ¡naxi-mum

ä'idth, size depenclent on the host. Gynaecophoric canal-

extending from acetaburum to poster-ior eno of bocry.

cuticl e i:i posterior region of bod.y spinecr venbr:af ry anct

iubercu.l_ate clor.saiIy. Á.nterior poi:tion s¡riooth. Oraf
sucker 0.1 to 0.2 i:rm. by o.o8 to o.r-B riun. in size, ace-
tabu-L'um pecì-unculate 0.085 to 0.26 ¡lrm. in o.ia¡i:eter..

Oesopiragus 0.16 to o.J6 nrt. long, ciivides anterior to
acetabu]-ur¿ ancl ,reunites.near to the postei:ior end of body.
comnon caecu-'i r*ay bifurcate at a f ew ;olaci:s. Testes
spherical, 2 to ? nostly 5 to 7 situ-at.cl in two rows behind
acet'abuj urrr" seminaì vesic_Le in front of tesbes i¿it h genltal
pore at the beginning of gyna.ecophcric canal.
Fernal-e: shorter and more sr-end.er than mar e . 2.51 to 7 .51
mm. long by 0.09 to o.f 4 mm. ma;rimum øidth. cuticr_e ar*ed_
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rrith minu-ie spines. Oi:al su-cker o. o5r to o. I r¡irr. by

0 
" 
028 tc O. OJ nrm. in si ze , aceta.bu'ui, lecj-u.ncu_Iat e O .03 to

0"05'l n:ut. in oianeier. Oesophagu.s O,O? to O.2l r¡rri" Icng,
o-ifurcates ant erior I c acetai:u-lu¡i anci reuni ies just pos-

te:rior to ovary. conrnon caecuúr bifurcotes anter.icr to
aCeiabu--Luiìi and. reunites just 1)c)steL:ior tc ovAry. 0onr¡ion

caecum bifurcates a fe,i'¡ times. ovary orral with anterior
end- narrow and_ spirally eton¿tated, of var.ying tengths,
0.J to 0 " 47 r¡m. long. ovicluct from posterior encl of ovary
runs forwarcl to ootype rr¿ith expanded portion, the serninal_

receptacl-e, in lool, of oviduct posterior. to ovary. vitel*
l-ine du-ct opens into oviduc t at ootype into .,.,.¡hich shefl
gland a.l-so opens. Uterus O.251 Lo O"lrl run. long opehing

inuned-Lat6l y posierior to aceiaburun. Never üore than one

egg a'L a tuirne 
"

Esg: Uberine: B6-rr+ (av.98) Av 16 +1 (av.i9¡ micra.
wil,h spine 5 to 7,"5 (av"6.51 micra long. ji[ature egg

suboval i,vith one side flattened ir¿ith shoi.t si,out spine
asyrunetrical ír.ore or ress continuous virith the ftattsneo
sid,e. 9l-r4B (av.nB) by +I-BL (av. 6f ) rrricra, spine
avef'a8es 7 micra long. The type of host cleterr[ínes the
size of egg: frorr Guinea pigs they average 106 by 4g

micra i,v-Ir.ilst from pi,gs anc, dogs the aversËe is Lzi by

6l nicra.

üercariae: Si_nha et Srivastava (tyy+)

Liosis : Frimary: Experi¡rentai. Rablrit, Guinea pig, Al_bino
mou se, rllbino i:at , Goat anii talf .itTatural: Pig and. Dog.

,$econdary: lugJ]gea l-u-teola var austr.alis. j-yrnnaea
lut eol-a var.. suc c inea-(ltñtfg4jf-



r)¿
Location: Portai ano meserrteric veins

DistribLr.bion: Tnd.ia

chandl-er (rg26) ci-esc.ribed. the fino-ing of scnistosone
egó's frorri a huilan being in rnctia,r¿hich he o-escr-ìl¡ecl as sch-
i-stoso¡ira incogniturn" These eg3s Ìneasur eÕ. o,og j to o. ]o rmr,

long by 0 "04L5 to 0.0)0 nirn. r,vide with a subterminal spine
'l "11, rong. rn rg11 Rao ano åyyar describeo a nerv species
of schistosolie, schistosoria suis from naturally infected-

.piES and oogs in Ind"ia and fron the snape of the eEES

suggested it may be s)¡nony¡tous r,vith s. incogniturn.

sinha and. srivastav¿-r (tgy+r56,&,6o) ca.rried, out morpho-

logical and- life-hls'r,ory studies on tiie scÌristosome and.

postulated. triat the tv¡o species previousry cLesc::..ibeo be

consi d"ere ci s}¡nonymous.

Thurstora (r961) descril¡ed å ner,ì/ species schisbosoma

hippg-gg!-aml, frour the hippopotan'ius cf i/estern 'tJganda. This
species clearly resembles r¡. incqgnj.tum ancÌ only dif fers
in tne size of the egE spine (tl micr:a conparecì, with 1

micra for Ä. incosnitu:n) . Since egg sizes in å. Àqc.q.#¡.!ro
have been sholvn to be very varirable, d_epeno_ing on tire host
species, aniL since the egg riieasureinen'[s given. f or s"
hippopotami v/ere onJ_y basecl u_pon cne egg in È!gr9, the
autho.r regard.s these two species a,s synonynous. The close
rel-ationshi;o between the pig and hippoirotÐ,nus a.l_so supports
this contention"
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Genus SCTIISTrJSO},,I4 jie1n-Land f¿J)ö

SynonJ¡ri:Ls: Gynaec.Jliroru_s Diesing, fU¡8. Bil_haxzia
eo¡-nõfú iT5p, The coãó;riu í,roq, ir, ffir., tô á0.

Generic Di¡r¡{nosis: scqis tosqmatinae: I\,{ale v¡ith v,¡er } d eve_

1o,ued- gynaecophori c canar er-[e:rcing fro-Lii aceNabu] r¡rr to
posberior end of booy. Su.rface smootlr or tuberculate,
arrned, with spines. Testes 4 to B at beginning of gynae-

colhoric canal-. Caeca re,-rnite near poster_.ior eno of body.

Ova.r:y posterior to or at equator and. ¡¿ith uteru.s long con_

taining nranj- eggs. viterraria consisting of minute f otl-
icles alongside com.non caecu_jn. tercaria as Afrobilhar zía.
Type spegies ; Schisboso:la haenatobiur:. (Bi I trarz IBSZ)

I'Ieinland-, tEiB .

KgY TO SPECIES TF SO}JISTOSO}&

1o cuticl-e of male s¡nooth" Egg ovaÌ r,rith rud_irnentaryIateral spine .. ..,Scþistosorna japoniõú,
tuticl-e of ma.f e tubercurate anci spiny. Egg v.rith werl-
developed, te.rminar spine or subteãnina] t<ñõ¡ or

2"

7

4"

spine

,4dult woïiiÌ

Ad"ult \MorÍr.

. .. . . " .2,
located in nasal sinuses

¡, o . ôSchistosoma nasal is"locateo in por..b:,I tnã- nesa'rGrlã velEs
. . . . . . .J o

Egg ,:',¿itir subterrrrinal knob or. spine

Egp; ,vitn vrer r dever oped t;;;i;#+rffi=.i*:o.u
Egg s¡mrmetrical- ovar-, fusiforär o' spindle shaped.

Tesbes 4to 6, caeca reunite in ;"";-;;"; ;;;;;";'cf v¡orn, ovåry equat¡r'ial-. . " .schis'r,osoi,ra Ìe:'-peri.Testes b to 7, cåeca reuni¡e i-ñãnle¡ïor F.Jï-ðT
v¡orin, ovary in posierior. haif of body

Schi sto sonia spirciale 
"

Ã./è
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n

Egg oval -.dith terminal
Egg fusif orrn or spindle
Qllt ñ ôul/ rrf v

Testes þof body,
Testes +
ovary in

Egg
Egg
U-L

Lt4

spiire ."".."j.
shapei,. with terninaj-

oU.

... "..b"
to 9 , caeca ¡.eunit e in .Llosierior quarterovary equatorial-. . . " Schisto sc¡n¿, iriOrcum-ro 2, càeca reuniie at level- of eqliatcr,
Ooster.ior half of body".

Schi si o sor;ia h¡: ena'b obiurn"

syirm etri car spino-1e shiaped . . scÌr,i stosgfiâa bovi s .fu.siforro, iriier.il.ediate in srze betr,yeen those
9.. bovi s ancL s. haeitiatc¡biu4. . " schistosoma niattheei .

The distirrction betv,¡een the three egg ty.pes cf boviso
haematobiu¡i arLd. mattheei is difficult as th ere is overlap
between the species a'd possibfe hybrid-ization. Hor,,vever

there is a fairly consistent, di ff erence betr,veen the .bhree

for'ms" The eggs of s. haematobium are the sniarrest, oval
in shape v,¡ith l-ateraf rvar-ls regurarly convex. Those of
s. bovis are i;Ì-ie la'gest, spind.re shaped wi th r.a teraf
r¡r¡al-l-s concave a'te'iorry and poster.iorry and- convex in
the centre ,;,¡ith a-Ltenuated end-s " Those of S. mattheei ar.e
i-nter¡nec-iate in siz-e with laterp*r walls st::aight anteriorJ_y
,a¡rd- concave poste'iorry wi th posterior end. atienuatecl"

SCI]LSTOSOIIIA ililELvitiTOBIUjvl (Bitnarz, IBSZ),,;teinl-and, IBrB.
Fig. o r. .. ç. .. .

Çynon)rms: Disto:ia haein?tobiull Bilharz rorn -ffi^T-.-::: r cr,.i t:.!P2¿i . .ilnaqcl.thqlúË.
W"l"s ]BSE ; ÉiLá""tqï;år"-*fficorbõr,T;-rrlÞ ; _É¡,r!Êed näffiffid rËfi#:ss,Iand.on, rQ 6o ; ^ iiàìrïnis
lc9'j+r ewsrr i, r E prrsîIãu. tffirïiäãffiiîac a I\tryaga.,va ,r? 24.

Bj--Lharzia aegyptiaca

Specific diagnosis: Schistosoma

U¿lg.: 4 .bo 18.þ riril. tong by approxirrrately l_larn. maximutrr

lvidth. Anterior part of bodv short , sub cylind.ri car, pos-
terior par't long ano f rattened with fateraf eoges inf ol_ded

to form g.ynaecoi:horic cana.r- e,çtencr-ing frorn acetaburum
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to pcsterior eno of bod"y, cuticre tuber.culate and spiny"

Ðrat sucir-or subter¡iinat, finely s¡ineci, 0.fg to 0.4 ¡nm.

in d-iarneter; acetabulum pedi-r.nculate and. muscut ar O.ZZ5 to

O"JJ wr'" in diatiteier'. Oesophagus sirort, cjvicies i¡rnrediatel-y

antericr to aceiabu-l-uri with caeca reuni¡in.g ai rever of
equ-ator v'¡itir occasional anastomoses " Testes 4 to D, d.or-

sally si¡uatecl at beginning of gynaecophoric canal_.

spherical seririnal- vesicle situated in front of testes vøith

genital pore situated imr¡red.iately pos'r,erior to acetabuturn"

Female¡ 8"5 to 22.5 nyn. long b¡r O"Z5 mm. maxirtuun r.¡id_tn.

Fil-iform. 0uticle srnooth except for spines in the sucl.:ers

ancl aI tire i:osterior part of body. Digestive tracb as ma]-e

reuniting immediately posterior to ür-e ovary" ovary eron-
gate in ,oosterior hal-f of br:cly with oot¡'pe in f ront of
ovary and shel-l gland-, oviduct and vitel-rine d.u,ct uniting
just behind the ootype" utei'us long containing up to 10

eggs ab a time.

Eggs: Round or ovar with termj-na.f s,oi-ne, rzo to r_60¡ rong

b]' 40 to 60¡ wide, p.atio of breadth to rength; '.,.iith spine
incl-ud.eo 29 to 58, i,vitn an optimum beti¡,¡een 40 ancl 4J and

a neär optirlurn Ì,.etween 4, and- 50 (¿m¡erson and Schwarz,

L?57); v¿ithout spine included jZ to 4! r,,¡ith an optirrrum

l:etv'¡een t5 anci 45, (Le Roux IgrB) .

Itost s : Pr-Lmary: Ëx¡:erin.ental inf ec t ions :

sabaeus
r?12) .

" Pa¡ic hamadrvas
(Nei¿some , I9r6) ,
Ivloore ,L954) "

Pririates: Cercopithecus
(grc¡ ibalcl andG;sh'at},
Ba r.i o çp (stunka r.c , fg 46)
ïKffiz-ãrrd iualakr,tís 55),
I,iacaca rnuifatta (i¿ef eney- &

tr¿qcqca irr.Ê-TBïúpt, tgäB)
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Insectivora: Er.Ínaceus eu.T.oþaeus
{ Bru,lipt, L9 28 ) ;lletuïãõãi*=-füi[r-"(Kuntz ct iviat-aira t,il ,-TVb yI. --_-
BoC.entia: Albino niorJ.sc, Syrian lIa¡rster:
TEfãndãn r9+9) . guinuá'pie ano_ Rarrusnorvegicuå cf rit¡f e s.*sãe-Jiibiilff. .:
åcornJ¡s cqhirinu.s, a¡.vicanthu,s l.rlioticus
@N '

Æa*rln*'i.rr"" "rr"-f-snáwi,Rat.tus ra ttus., irius crusc.lÞ?ïã -pr,rr_ ete^ ¡us
TEUñTã" ¿Erarratfs ñ-Tunrz, iffiOthers: Iìabbi üs, sheep and 

-o.ogs 
appeaï.r'esis ¡ant. Light infections ,,ïer.e obtained-in goats (Kuntz ano. nlalal.iati s LSDD) uüAcats.

Natu-ral- inf ections :
li{an. Cobbol_d (L859) ¿escribed the adutt
f rom CelcopitEecps f u!þinosus, the ,ianga_ber*. Since at that tiirie no other.specièssinil¿r to haematobiun were knor,vn this
f ind ¡iiust reniai n ques-r,ionabl_e.
(Oto+.rs sg (pitchfor.d, Lgtg) , Nel_son (fg60)
foundL terminal_ spineo eggs of the haernuio_
biurir. complex in p?pio ¿õguer.a, cerco-þiihec rls
? e.i;h i o p s j o hn s t oñï-GE dTe r. c o e í t ËeõffiIt-fF-
fro.ni e.Teas of ÈEsE ¿rr.iãã-,.¡HõTe s.-Iaãato_
bi-um was endemic.

seems ju,stifiabre to assume that aninafs pray little
in the epid-emiology of sch istoscma haernatobiu¡n,

it being pririariiy a par.asite of man.

Second.ary:

It
ot' no part

.Pg++ngg truncatus in Egypt, N. Africa and
iyl.tod+e. ltrast; Bul_l_inus globosus sou-th of
lh:-Saha.ra; eullinus afFicenu.s in Ê. Africa:
Þull+nus nasglulln ueanãa-and-rut.gurrylk, ;Egllinug c?u]bçlsl in the Congo; ãuriinus
{raciagascar.iensis ln iviaoagascar; ¡ffiusÍ'orskali in lviaur'itus but not infeãfffi
tt_[anãa, nhodesia nor æeypi. Bu]-linus
d.uf ourii in Portugaf .

Location: Veins of' urin¿.r.y bladcl-er in man, rna,y be locatedin meseuteric veins of experi,entar animars.
Distribu'tion: Fsrnt , Libyq, Tuni sia, AJ-geria, Ìúorocc o,Portlrgal, Cypruso Su_dan, West África and

Eo,r-ratorial_ Africa.. Congo" East .Africa,
é.byssj ni-a, RhoCLesia and South Africa, Ilada_gasgar. Pal_a-stine, Syria, f raq, iríauritius.
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The co*ri:íön speci"Snut'nforir-rary scnistosomiasis in
south África diff er=s frorn tne iype species in []re size
of ega a.ncr tne natu-rai nosts. Le Roux consiclered it to

be a d i s't j nct s.pecies schistosoms. ca-ìense lTarl-ey whitst
Anbei'son and Schv,¡ar,lz (f9r1) ref erred to it as a su.b-

species Sciristosor,r.a haer¡ratobi u4 capense llarl-ey"

The ilgyptian fo¡-m uil-I reaciily infect Bullinus
truncatus, Bullinus cou!¡g¿_gÀ, and_ Bullinus forskal_ii
vrhilst atterripts to inf ect the above together with
Bul-finus senegal-ensis from Garnbia -¡ith the str.ain of
haema'bobiun :f'ound in s. Africa and. Nyasarand failed. This
for¡r readily inf ected- Bullinus africanus and Bull_inus

globosu_s 
"

Port er (L9rB ) d escri b ed the egg si ze of S. ha erna-

lobium as ?9 to 14!p by 16 to 57tt, atthough the eggs

rangeo in size fror:r BO to 166 by jO to 66y. Le Roux

{ryya) coropared. t}re J-ength to bread-th ratios of the 'bi¡¡o

for¡ns and fou¡d that the EgrÞtian forni varied ft.cm JZ to
4p with an optin.ru:n betr,yeen t5 ano_ 4D; rvhil_st the S, .Afr.i san

form varied from 11 to 6O v,¡ith an optimum betv,¡een 1? and_ 50-
rneasurement not incruding rength. of spine. Amberson and_

ficbtitraxz (L95t) cornpared iv¿o sampl-es of eggs ta¡:en from

iruman infection in Egypt and i'iozambique. The À,toza¡ibique

sanple showed optinia between 1D and 40 and 40 to 45 i¡r¡ith a

maxjr:u-¡n of 44 virhifst the Egypiian sample shor,ved a range of
29 to 58 v¿ith an o.otinurn oÍ' 40 to +, and a near optinmm

?:etv,¡een +5 ano f 0-measure¡rent of spine includ,ed. " The d_ata

gathered by Åmerson and, Scþiva¡z slior¡¡s the S. Af¡.ican form

to be longer ancr nar'rov,/er than the ìigyptian form. .whifst
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Porter and Le Roux show the opposite to be the case, thus

the oniy clear c.iff erence beilveen the two is in their
i¡.ierrired.iate hosts" ttearty the two forms over.lap in the

central- aTea. of ;ifrica so that egf rrleasu-reilients become ex*

tremely precarious. The erevatir¡n of the sou-th Áfrican
forr¡i to a separate species does not seenr justifiabte but,

rather to regarci it as a variety simil-ar to Lhe varieties
of S. japonicuri thr.or-rghout Âsia and the varieties of S,

mansoni found, in Africa and Áme:rica"

A separate variety of S. haeniatobium also exists in
Portugar i,vhere the e€ígs are stightly }arger r¡¡ith a shorter
spine and they have as -t heir interliediate host Irhysopsis

ciufou-rii. .Although this snail- occurs in North africa
there is no evictence thai it is infected -vrith ,S, haeniatobiu-m.

Schi stosomiasis in Ind i a is primarily a d,isease of

ca-r,tle, but hurnan infections cannot be rul_ed_ out. Gad.gil

et shah (t7yz) reportec. arr end.enic focus of urinary schisto-
sorniasis in the Rainagin district of Bombay sta.te. Termi-

nal-ly-spined haematobium - l-ike eggs !úere recovered from

250 patients vuho shov"ec. titile discomf ort. obviously the

host-parasite compatibility d.if f ered nariied ry f rom that in
Åfri ca.

Cercariae u-noistinguishable fro¡,r those of S.

were recovered from Palud.omus obesa.

haena -
t obiurn

SCEISTOSOIvÍA BOVIS (Sonsino, LB76j Blanchard, lB95

Fie. . ". "7
Bilharzia bovls Sonsino Bilharzia crassa---,\-uobbold löö);

IB? 6;
ovis

ßynonyrits:

-.,-

Sonsino IöllJ; Dilharzia
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Gyngecopli_orup craçs]:r,s Stossicjr IB?Z; Gynae_
cophorus bovis Raitlet ISgj; Birih¿rzil
haemstobi a cra_ssa Kci,ral ewski fB95; -@-
uõlóffi-FaEsu'r-looss rïg?; schistosorna
haeruatobii;rrr l,ovis Amber'son e t ScTwraxz L)JJ.

Specific ci.iagnosis: Schis.boscrrra.

UqÀe: B"y to Z.L.J rur,. t?^* by O.g - l.J mm. in maxi'Lurn

rrid-th. cuticle coverec r¿itrr tubercl es anii spines. Oral
su,cker su-b'r,erminal 0.Zt b;r 0.1, ril-rír., acetabu_tu¡r 0.4 to
0"JJ nur". diarneier si bua,ted 0.6 - o,B rnm. posterior to the
oral- sucker" 0esor¡hagus 0.28-0.4J mm. ì ong dir¡id.es just
anberir-rr' to ace'baburun reuniting at the be¿inrring of
posterior quarter of bocly riiith severa,l anastomoses. Te stes

1 to 6 (mostl y +) in a single rorv just r:osterior tc ace-
tabulum. sernin.al- vesicle, Bop oiameter, irnneciatery anterior
to tesi;es with genital pore inu¡.ed.iatçr y posterior to
a.cetabulum.

Femal-e: Lz to 20 rirm" lcng by o.l! - o.zJ'rm. in width,
eylindricaÌ atüenuated at the extre¡niti es. tuticl-e snooth.
oral sucker snall, 0,04 mm. d.iarneterr âcetabulum o.05 rrm,

cliameter situated 0"09 o.lJ rr',rn. behind oral_ su-cker.

Digestive tract as mar e. ovary elonga*r,e o.3 by 0.1þ mm. in
size immed-iatery anterior to caecar union usually in pos-
terior quarter= of rvortn but may be as far forwar.d as equator.
Lengy (l?6za) reported a variabiJ-ity of ovary shape and

size depen.d.ing on the age cf the worrn. rn thre early
stalges of developrnent, ilre ovary is narrow, coileci or
tliil-Sfec[ l;'.hìch lal-er broad,ens and- straighte1is oui, tenCLing

to becone S-sliaped. liventually it assLtrìes a straight,
elongateo- oval- shape having a size or a.56 by o.12þ nrm,
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snarl seminal receptacre present, ooi;y;oe srratl-, imrnediately
in fr:,ont cf ovâr"y su_rroulded. by weakl,f staining l),lehlis
glarrd. Ui;eru"s 'l on¿4 vri-t h rrì¿.ny e¿¿s, us,_rai} i ZO*10, but
a,s few as J and. as nÌanj/- as 6, a-û any one tirrie.
Egg: spind"re shaped fair'ry re.,ular in outrinen v,¡ith.

bl unt spine a'l one pole" (V" tab j_e ) .

tercariae: Lengy (Ig6Za)

Hosts: Prirriary: Cattle and sheep.
Experinent¿l: Guinea^pigs (Calyston , I?Z1),
ìr,iice (Doivdesr¡el_l_ , Iglïj, -Rabbits and. rats(Porter , IgSB) . Érinaceus euro.[]eus europaeus.
Cri c etus._ cri c etuã,¡effã-c@
TfF-g-T;Sineep , soais, cat tt e ano ,,,rater
buffal-o (tlagaty, Igtt}).

secondary: Bul_l i nus af ri c anus . Bul1inus truneatus.
Location: fntestinal and, portal veins.

Disiribution: Egypt, Sar.o.inia, ßici.ly, Italy, South
.Afri ca "

There is a great deal- of confusion surrou.nd.ing this
species regarcLing its refationship to schistosonia rnatteei
ana. its ability to inf ect uLan. -qn accon¡.nt of this is given
after the clescription of S. naitheei page .r.+.4...

scllrsTosoM¿ I'.;ATTiÌìrEr (veg-Lia et Le Roux , rgzg)

F-xqg-gxp: Ë.g.hig.!.qqe4a curasson-i Bru'rpt , r)Jra schistoscmaEõ"Isl¡ãõE,rtê-r cñ-aa 
"vi 

áï isj ?í 
**s.ñmtffi

Fto¡i rro mai;t%L ¿*¡"r"o" ãí-ãånonffi#ãï
sc¡rsîõTõG @s-va' mat thei van aen eårgá, Lgl-l.

Specific dia€;nosj_s: Schistosoma

i\,ial-e: Ll to ?2¡'nm, long (Avera¿e lB to lg.! mm. )" OraI
sucker 0"4 rrm. diameter with spines, aceiabufuÍr. l_ mm.

poster:ior to orar su-cirer , 0.5 tc¡ 0.6 rnrn. in diaineter.
Testes 4 to 6" Gynaeco¡horic canal beglns O.þ mrn, pos_

terior to acetabu-luro, spined. venLrally, tubercu_late and.

s-oinec. ciorsally. 0esophagus bifu,rcates at l-evel- of
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acetaDulum, caeca r'eunite a'b posÌ,e-riolr end of body, with
seva:ra-l ¿.na.statnos es,

Fenral-e: cyl-ind.r:ical, rl to zJ n¡i. long. sucrers r:eciu_ced_

ana spined. 0esopnarju-s ciiviC. es a1; ace'lai¡uli;li encl reunites
posterior to equaturiall.y *¡racec- ovai.y" 0otype in front
of cv¿iry rr'¡i tl uteru.s 8 to ) r, n. roi'ig containing many,

eggs r ås rtany as ?5 "

Eggs: Ovai or' f usif or.¡:

9Z to L]O by 40 to 44y.

-._i ! ¡-\'JItrrl u,jJ.'.l.It-:lâ,1 E!Ine. In U¡ef.O:

fn faeces t8o to Z+O by 6o to
B ol".

I{osl-F : Prinary: E-xperim.enta.l . Alr laboratory anima.l-s(¿Ivês, fgaB) ; Gerbil-t_us. gp.." (Azim et
Coi,uper. , I?50) 

"l\Tatural: Sheep; nan, Papio ursj_nusgriseipes, cattle (Blaclrlã-, TW-
Red-unca arunClinurrt, Ad.e_nota varrlqni,
menõTã Iãñ-"_lfãRo@

-
babouin ni"q-"

(Van den Berge, ÚVT
Secondary: BuIl-inus af ricanus.

T,ocation: Portal- and fntesbinal veins,

Ð_islqilrqtåon: Central, iïest and. Sou-th *\frj-ca.

Schistosqna interc¿alaium. (Fisirei:, L?34j

fn the Belgian Congo thei:e are d-iff erent regions

cf scitistosomasis a-tnongst uvilichthere is a curious zone

of an intestinal t,rrpe in the Stanleyville d,istrict along

tire Congo river. In this area Bul-linus snails al¡ounct

wnil-s1; Bioinphalar'iA have not J¡een locabed.. thesterÍian (L?21¡

was the firsI to record. this abnornal type; he aisc noted

tÌlai the e€jgs 'Jvere ÌongeÏ than '[hrose present in norna]-

urinary inf ections of S. þe,niatobium. Fisïier' (t?1+) using

the cerca:'iae siieô from naturalf y inf ected. Bullinus



to it as a distinct
gardeC intercalatu¡r

africanus infecteo- nice anci C.escrj-Ï:eo an

L+i

ad,ult f'lu¡le
ioen'Lical to S. bovis i.rut,¡;ith cifi'e¡:ent t,øpe of egg:

In utero: Lt) by 40¡r,
Faece s: 140 to 240 by 50 to BllL.(av" L7, b;' 60)

The shal:e of the egg var-,ieo fro:n a sitor.t, aquat

f or.rn reser,brilg s" Tia_einatobiuri albhougÌr i;he l-a tter
usr-la]]Ly has a nore rcunded exür:erniiy, to long spindle
shalred egÉas resembling S. !-g.yrq. The majority of eêlgs

hov'¡ever occupied. an intermediate pl¿rce irr shape ancl size
bet,ween S. bovis anci. 8. ha ern¿l tob ium. Fisl:er ref erre d

species. Sch,¡v.etz (lgjl, 56) re-
as a variety of S. mat!}e,i adapted.

to rrran, being unable to ôístinguish betv,¡een the tlvo

types of egg. ,1s will be explained, the author favours

th.e suolrJression oÍ'lhe s¡,ecies a.s being identical to
S" mattheei"

Thg relati,rnship betwqen S. haeriatobiunl S. bovis and

S. rnatiheei.

As can be seen the i'orphotogi car d.if f erentiation
of the above fl_u;<es based. on the structure of the

ad-urt \',rorrrs is e>r[remelj¡ pr'e,]aï'ior-rs especialJ-y since

s'tch charac-r,ers as the position of i:he ovary are very
variab'l e, Lengy (tg6ZA) showed. thst in ti:e case of

S.. bovig i;he ovary ten.ds to assùfûe a nrore equ-atori¿l]

positíon wit:i incr.easins lengtn of ,r,he ìlocLy. For this
,reàsor:l tile relaiionsirip between therir is open to a great

dea,f of qu-estion, reJ_ying as it d.oes on egg shape and_

si ze a"nd hosl,, speci_ficity,
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schistoger"a. ]rêematobiu-lr and,schistosc¡na bovis
can ciearly be oisbingr_rished by egg size ancr_ sìrape,
"¡he fcrruer being riruch smaf rer and- oval in outr i.ne.

Schisioso.,.na haenatobilrmis pririariiy a parasiie of man

with possicre pri,:iate infections -,;crils.l s. bovis infects
ca,'b i;re and sheep" The inf ectiori of inan by s. bovis is
ve ry questiona.bf e, arl such reÐo::ts being ba.secì on the
findings of s. bovis liìie e8gs in the urine or faeces

of patients" (tav¡ston, l-gZt; Raper l-1SL etc. ) Such

reports ¿l'r:'e however quite rare so tirat it is perfectry
ju-siifiablø to assulne *rhet s.'r¡ovis in.oririaril-y a

catbre schistosoLne,,r.¡hich r.erer¡r íf ever infects man.

The position of S. mattheei is nuch tnore in-
vol-vecl" The parasite rvas f ir st c escr.ibed f rom cattf e

and- sheep in South Africa and was given specific rank
ma-inry throu.gh the difÍ-er.ent positi,:n of the ovåry and

and egE intern'red-iate in siz-e betv,¡een s. haeinatobiu:l and

g" bovis. However }..¡lacilattie ancl ûhadwick, (f?rZ) netO

that s" bovis froru rraq i,vas synonr/ïrous with s. mattheei,
the characteristic shape of mattheei eggs being due to
a faulty sphincter action of the oo.by,oe. They al_so

notec-l tilat egils character.istic of q.. haer:ratobium,Jverie

also passed. Schr,l'eiz, (l-95l-) showecr that if sufficient
eggs be exarnineci, the three types ls. haematobiuirr, s.

ma.,tiheei ancl S. bovis ma.¡r be d.is.binguished ancl tha-t.bhe

eggs of s" rnatthee.i anü s. iqteqcalaturri are id.eniical.
,4¡rberson and Scitwarz (f?51) r,vere also abL.e to d_istingi-lish

the ihree tyl:es on the basis of the breactth to length
ratio and" came i,o the f ollor,ving cortclusions:
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A

The egg of S. bovil is large,
shapeo, and-nar"i:-õwi¿tii a J_ðng
c-ni r' a
J VJIt'J.

-:'I'he eg8 of S" haer-latcbi-ril j s
a.rrd b rc a ci. .iiith*ã-sf.õrt-lfirie .
Tirere is Ij--"tie üo no ove::l ar¡
f"r:equerLc¿r grapÌrs of ,S. bovis
It¿. Ullii1 U',-) U I l"ll.l ó

m;eeã-õfÞ. ¡ratt,heei anci S. inlercata.bu¡na.r'e rnterured.iate in sh.ape aita- size bety,¡eenthose of S. bov-þ ancÌ S. haematc¡biun.
The fr'eq.uerLcy grapirs oF sl-ñãttããeî-ana
S. inter:cala.tr.rtr are id.enEicafl.--
fire vãr,iatioñÃ-of S. qaitheei and S. inter-
calatui-r are very rãr¿;ãl-tãere beln$ a-õon-sioe¡'abie ovcjrlap witl- iire graphs õf

1 4.6

,spind.le-
t e r"'¡rinal_

sriiaì-1, siro.rt

b etween bn e
CtI1 U iJ .

g. bovis ano S. haenatobium.

s1:ecifici-,y of S. mattheei differs
frorn that of Ë.. There seeros to

ReLationships bet,¿een them al"e further
possible hirbf idiz¿',tion (litchf ord, , Ig:ll:,

,"
t^Uo

The host

qui.be rad-ically

on the other.

complicated by

be a nuch gr"eater affinity for man in the former species.
Bl-ackie (f 912) , Jones (Lg42) anc.t- Al_ves (l_g+g ) re;oortecl

s" ma itheei infections of nan ,hirst Fi'tchford, , (tg5gr")

f ouncl up to zJtf" htxne.n inÍection r^¡i.th cat i;le schis,hosomes,

in al l- ca-qes the inf eci;ion ceing accom,oaniecl by eggs of
the haernatobium or rnansoni types. Like Van den ì3erge

{1911) and Aïiberson and- schr¡¡ar.z (L?|i) the.y- noted the
pol.ymorpÌ:ric nature cf the cattie-type eggs. Thi s

-ühe reportspolylior;ohi sm of S . ma t theei eggs flaJr explain
va L) ¡ bovis in .nian , the bovi s-l-ise eEgs being prod_uced_

fr:oili f emal-es of S. rnattheei.

speciation of -bh ís group of parasites must be

ve ryartif icial . All are obviou_s'l y very clos ely related
oiilfering chiefly Ín host specificit¡r; the hurnan form,
S. haeroatobium on one hano, the ca[tte for¡i S. bovis

bovi s.
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/- !ITbL]. In fne l_ater. 
"oeirer t eg:s inc.iistinguishable

fro¡i:. Ë" mAttheei .ind. recov.jred_ fro¡r rnan vith a ccn_

cu¡'reni S. l:¿renatcbi urn inf ection r.¡el=e passeo thror-i gh snails
and. i,rhir; ,.;"" ,.rnr" r"=,rrt.u ,r., ;" ,o"."r^ed.iate
between s. mattheei aniL s" Ìiåeiírai,cbiure-_in the fi,r,st and.
-third genei'ations ancl in a series of eggs from typical
rnattheei tc typicar naematotri'ln in the f ourth, the
most pl-au-sable explanaì,ion of this piienomenon being
that of hybricization between s. mattl¡çei anc, s. haerna_

tobí um,

There see.ms to be one of ti,r¡'o explanatj ons possible
ror this complex of schistosoines. Either, as Amber.son

.and- sci¡varz flrolloseo tney are all- su-bspecies of s.
haernatobiu¡n (or of bovis or euen of mattheei) or they
are al-l closely rerateä but distinct species. The

status given bJ. van d.en Berge whe::eby intercar_atum is a

variety of S. haelrat,¡bir.r¡r and S. qA!.!.he_e.! a variety
of bovis cannot be accepted as inte.rcalatur:r ancì. mattheei
are more closeJ-y rel-ated- to each other than eitirer is. to
s. hae.mqbobin or s. bovis. The diff erences between s.
matthee! ancL the other two species are su_ch tha,c if one

retains both s. r¡ovis and s. hae4atobiqm as distinct
species one ärust al_so regarcl S. rattheei as a species,

trfost r¡,"orlçers v¡il_I agree that tiie differences betvr¡een

q. bovis and s. haemato.bium ai.e such that 'Lhey rriust be

consid-ered. as separate species. Both are so host specifi-c
to cattl-e ano. xr.an respectivel-_r¡ til. b no hybric.iza_tl on can
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occur" 0n the oiher hand the host specificity of
s. rnattheei is such ti:.at hybrid.izati on with both
bovis and- S" qa.g4glplfurn may wefl occur ancl rnuch

the pol yiLorphic charecteris'¿i cs of its eggs may vøeJ-l be

oue to Èhat very fac'b"

since the author agrees witn Lengy (Lg6zh) that
both s. haematobi-urn and" s. bovis nay werr have evorved

from a s. mattheei-l-ike ancestor and. since s. ma.btheei

occupies such an intermed-ia [e position tha t 1t i,s irl-
possible to justify anJr atterirpt to regard. it as a su_b_

speci es of e ither s. haeniatobiurÅ or s, boqis , it seens

logical to regarcl it as a separate species,

0n the ground,s of identical egg size and because

of ihe range of hosts available to s, rnattheei there
seems to l¡e no justif ication in regard.ing s, intercalatum
as a separate species or a sub*species of rrrattheei and-

for this reason the name should be su1:pressed,

SCHT STO S OiIfA MJiIìGÈ.]!8O1..',[ EI Le Roux I91t
Fig,,..ç ...o.

Bil-harzia margrebor¡¡iei Le Roux, Lgjj;
bil-harzia margrebov¿iei Le Roux , Ig58.

Spec if ic diagnosi s : Sch. j- sto soqa

MaIe: 12 to l_B nmi. Iong by O "E5j to I.Zj4 nrr'. wid.e.

cuticle cover:ed i,¡ith bosses d.orsal_J_y and spines ventrarJ_y"

,Sucicers spined,. O::ar sucker o "z to o " 24 rnm. in d iarnet er .

Testes + or 5 wittr serninar- vesicl_e in front of tesies,
Caeca reunite at posterior end_ of bod.y"

of

Synony1ns: Dl-ì ^,t ^rff,auuu-



149

Female: L4 to 20 n¡n" Ìong by O.Zl to O"JZ ät:t. wid.e.

rnner surface of suci<ers and posterior part of bod_J. cov-
ered' r¡¿ith spines. ovary ,oear sirapeo , o " 688 by o ,zZJ rur.
itr siz'e, sitLrated at tire equator. uterus rong v¿ith
nrrJrerous egÊjs in clu;nps

Eggs: Ovat , 60 by 45¡r to lo by 4zlø. Smafr su.bierninar
kriob or rud.inentary spine present,

terc az'i a e: Unknown

Hosts: cattle, zebra, rurnínants - c,g_bus reche, Red.,nca

?rundinum, CobEs vard.oni Hr_gpgtee¡¿s egUj-nus 
"

location: Fortal veins,
Ði slti_oq!.igq: IVorthern Rhod.esia

Sü-jISTOSÐÀLA IEIIERI Le Roux IgjS
Specific d.lagnosis: Schistosoma

lt4al-e: 5 '5 to I . j n'¡,r.. long" Testes 4 to 6, cuticre
wlth bosses ar"med with spines aorsairy and ventrarry.
taeca reunite in oosterior quarter of r,r¡oru.

Femal-e: 6 "y to 8.5 mm, long. Ovary equatcri al.
Eggq: Spind_le shaped. Intrauterine: I?5 by JJlt to Z+5

b¡, 4}lt. '
Faeces: Z4O ,pU +\, to lOO

Tir c ,.¡.,:.c raccal-l^ +l 
b{ 

-09¡'"rarç çó¿:rs resemb'l e thoseof S. spind.alè_., but thel-atter are bigger v¿ith one raterar uoffitr.ignt.
Cercar'iae: froni Bulinus africanu_s

Hosts: .q range of 2r herbivore species" Trager_aphus

spelcei selousi, host of i¡rpe specì es.

Teesd-ar-e and. Nerson , (tg58 ) view this speci es to
be a forrn of s" bovis found south of the sahara, ri,rith
rel-ation.ships simi-r-¿r to those beti¡¡een s. qapense and.

S. haeinatcbiüm.
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Location: PortaI and fn'bestinat Irâì n c

Distribu-uion: iilor:tliern Rhodesia"

SCIíI ST0 S0i'.'r4 Ii[DI CUi,r iviontgoroer,y, L906

Fie.".."9.
'Specif ic diagge¡g: Schi sioqqlrla

Merle: B.t5 to L6,Z rnrt. Ìong" Ánterior po'tion l_ to
L"5 nut. long grad.uatly lvid.ening to a rnaximu:ü vr¡io. th of
0,4 inm. Oral- sucicer A.Z7 to O.JZ tll;r... in d,iameter, ace_

tabul-'um o"JJ m" in cÌiameter, situated- o"! tc l,) ürm,

posterior to oral- sucker. Dorsal surface of wcrm

tubercul-ate and spined, with sp:'-nes al-so li-ning 'ühe

gynaecophoric canal and. üre acetabulurn. 0esophagu-s

divides anterior to acetabutuni and reunites at posterior
end. of the worm. Testes D to ! r,vith seliii¡rar vesicr e

l}-ing in front of testes, opening just poster.ior to

ac et abul-um,

g.greþ: I to 22 rrurr. ron.g by o.o! r^rrr" a'b tr,e acetabururn,
r,vid.ening to 0.lgOmm. at poster.ior part of body. cuticre
smcoth except for suckers. oral sucker small_, acetabulum
0 ' 05 to 0.0 6 rnm. in diame-t er. oesopliagus o " 1!B 

'rnr, long
rei-r.nites posterior tc ovary. Ovary oval a,t, eo,uatcr 0.,
to O "15 mm. long. Oviduct frorn posterior end. of ovàry

turns forw¡¡rd. ano unites with vitelline d.uct at tire
shel-l- gland. uterus D tc I mm, long, openi-ng iminediately
posterior to acetabu ruär, containing narly eggs. vitel_l-aria
consi st of oe nse lobul¡¡r bod.ies entending posterior to
ol¡ary"



EåejF_: Ðval with ter¡ninal_ spine. fn utero i gz

hy 42 to 441r" FuJ_ly rnaiure eggs: I2O to
68 tc 1Z)r" Spine abou N L4y. tong. Mature

1r0

to r00;,r.

L4O¡a, by

êrlc'c .

riiean dimensions B+ to g4 b-{ tL to +þ(Dat ba, fgrr} .

Agfggqlae: Srivasi;ava ancl Dutt , IgDL.

Host_s: Pri marl: Ovis a:rie_q, Sheep and ciogs"
@"@qg, Ëe.gG asinus, cameÌus
dromectarius 

" -expT: Taffi-ITs-(t{h=a,,,/, "_
T/4TT:-

Second_ary: fndo_ lanorbis exu.s üus (Khar,,v, Lg+j )

location: iVf esenteric a,nd portal- veius.
Dis-r,ribution: fnd.ia.

SCHf,STOSOIViA SPII\TDAL¡1. J\,[ontgomery, IgO lo.

$pgcific diagnosis: Êchistosorna

lt,lalq: B.Z4 to g"jB mn. long by O.5Zl m.m. r,vid.e. Cuticte
covereci with spines and tubercres, spines arso lining
the gyna ec opÌrorí c c anar and- su cii er. s " orar su cker o . to 6

luJno in c-i aiireter " Acetabufuur O, ? mtü. _oos,berior to oral-
suclier, O.jj7 mrn. Ín d_iameter, Testes 6 to I, O.B5 rnnr.

in iLiameter. Terni na] end of bocÌy e'd.s i¡i conical
pro jection l¿ith the excretory pore at the end,"

Female: 14.r ¡nm. rong by 0.2 rû*. rride. cuticre spine-
l-ess except at the posterir¡r end anci- in cavity of orar
su cker . Ora l- su cKer o , 6 6 n''. ai anet er , ac etabuf i¡n sära.r_r

situated 0.268 mm. posterior to orar sucker. oesophagu-s

d.ivides ante¡'ior tc¡ acet¿bu.'l ¿.¿, r,eqnites posterior to
-:-ovary in postez.ior half of body" Ovary smali. Uterus

long conbaini_ng nanJr eggs.

Eggs: ,r\syin:rretricai spindle-shaped r,.,'i'bh spine l_4 to 15þ
long at one pole. Uterine egg Z+B by 4+¡r,. Innaiure
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egg: 3'"4 to 4OOp by 'oB to l1lr"

Rao (1914) cornparecr eggs -uo -those of s.'asaie.
The spi'ie of s, s-pindale is often t¿r.nec1 tow,:rds convex

borcler. One sicìe of bhe egg is fÌat or slightt;r convet{

the ot¡-er- sid.e convex. The tro:ns .f bhe egg ar.e

straright or turneci slightty to the flat side"

Çercariae: Life-c¡rcre by Liston arro íSopari.;er, lglg, A

call-se o f r'paddy itchr in i\falaya (Buckley, r?18) . te rcaria
d es crib ed. by Soparkerr , I? ZL "

Hosts: Prjmary: Bos indicr-i_s, ca'lf buff¿Io, slieep, goat,
horse, antelope"

Second-ai'y : Fl_a¡torl¡is exustus ancl r,a.r.ely

"*-."" 
."""r"*r".,

Loca.,tion: rntestinat 
"r,u 

;;:- 
""r"=.

Ðisiribu'bion: Incjia. Ìvial_aya.

ãggs regaroed. as those of S. sp,ind.ale were

found. in tlie urine of nan from Zulu-latro bJr tawston,
{r?25) " Porter, (lgz6) reporteci the occu-rence of simit_ar
eggs in thre urine an.d faeces of ¡ian fr:onl Sq-ril: .Africa..
she considerec it to be a variety and. termed. it q,.

gindal-e var africanu.s. The characters upon which this
new variety is basecl ere tlle egg size, smalrer than that
reported- by i\,{ontgcnery, and the cercar.ial_ dimensions,
agal-n sri:-ail-er than that described. by soparker, Lgzr"

l.':¡óó . L6, to z5ïp, by 46 to 7op.

frrc-?4-ae: fro:. Burf inug pfeiÍ'f eri anri. Burr_i¡rus

tr.opÍ ctis

Porter', (rgrï) suggested it rnay be synonyrious with
the Su¡iatra str.ain of S. spindal_e; (Vryburg, I?Ol) v,¡hose



egg size i s a-Lso smal_l_er than

Ege: 258 to ljj b¡ 50

f nclo,olanorbi e

1\2

type species.

o lÌþ"

tïie
+^IJU

ËtÍiISTOSti!ÍÉl i'{s,Såi,E Rao, Igtl .
'Éìi c lC
¿ !l- o . o o . .

fipecific diagnosis:,Schi.gtosollia

íaþ: '1 ,2 nuo. lor:g. Dorsa."r surfi¡ce tur:er:curate and

coverecL with s;cines, orai su.cker o.r- r¡¡r. ciianeter,, ace-
tablrluL:r 0 " l-2 rnrn. in d iameter. 0escphagus bifurcates
ant eri or to ac eta bufum and reu_nites a little po sieri or
to the equator'. Testes z to 4 with a sina,rr- se¡ninaf
vesicle ante_rior. to testes.
Female: 7 ür'o. rong" cuticr-e srnocth " orar sucl;er smar-t
r'vith acetabufum o .24 n¡n" behind orar_ sucicer. oesophagu,s

bifu-rca.tes anterior to acetal¡ul_um ancj_. reuníte$ ,. posterior
to ova.ry" ûvary, o.12 mm.. rong, situated at the beginning
of the posterior .L,l:"irc1 of the r,vorn. uterus J_ong containing
4 to 5 eggs at a tiure. vitellaria consisting of smal_l-

linear f ol_Ii cl_es .
'¡:|.-ñ ^ . Boomerang shaped. One side of the egg convex the

con-other concave v,¡ith terminar spine often bent tol,rards
cave bord-er." The horn at the opposite enci of the egg

is straight or" berit tov,¡¿:rci the ccnvex sid.e (Rao, Lgi+) .

Size lBO to 420¡j- by jO ro 55p (Rao , Lgjj), ,16 ro b|ty"
by 6o to Bop (Rao, I?t4j,
tercar'iae: Cercariae 1nd-icae Xlff (Sev¡el_l- , LgZZ) . (Rao,

L911, 1918, Lgî?)

IIosts : Pri n'ary: tattl-e and buffal_ou

LFmnaea accu_rninata ancl rarely inSecondary:

exustus "
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location: lrtasal iurbirrate I¡êt n c

Di st::ibu-ti on : Ind ia ,

SCHI STûSOtviA JAPONICUI¡I ,ia t su,ra äa , LgO4

Ì-ig, }},..c.e o,o

syngnyrrs : schistc solna cat-Loi Blanch¿rrd in catto , Lgo j ;

BilTLa::zia ja,oonica llu_tyra et l;Íar.ek, I)IJ;
Sinol¡iÌharzia japc;nicun Le Roux , Lg5g.

åpecific di.agnosiq: Schistosoma

ivlal_e: 9.5 to lJ"B mrn. tong by 0 ,551 to O. ?6? mnt. r.rÍden

cuticf e snooth except for smarr- spines arong gynaeccplioric
canal ancr in sr.rcker.s. Oral_ sucker o.? to o "JJ 'srt" oiameter,
acetabul-um 0 "156 io o,42 'rvn. in cliameter si-bu.ated o.i5

a nôtro u.'/ö rul." posterior to crar sucker" caeca reunite in
.oosier.ior quarter. of body. Testes .l , 6 to B in soule

authors. seminar- vesicre in fro't of anterior testis,
FeuLare: r5 to 20 mrL. rorLg by o")LZ to 0,]!6 ri'n, wid_e"

tu-ticre s¡rooth. oral su.cker o.06 to o.oJ mm. in dia_
meter. .åcetabul-um 0.045 to o, o6 .rn¡n. in d_iar¡reter situated
0"266 to o.z)B rmn. posterior to orar- suckero ovar.y
eJ-cngate, 0.58 to o" I mÌ1. long, situated, eitÌier at or
posterior to equator, uteru-s rong openi'g iriuredi atery
posterjor to acetabul-u¡n" Faust ¿rnd- Bonne (fg+B) ¿es_

cribeo the presence of a sernÍna1 receptac.l_e,

trggs: 0va1 v,rith very small l_ateral- hook or rud.i¡rLentary

spine. 14 to IO$t by 6O to BOp.

cercari-ae: Described" by corb (tgLg) ; Faust and l,iiel_enev
(t92r,24) ,

IIosts: Primary: Experimenbaf . Guinea_pig, nionkey,rabbit, rat and rnouse. Nãtulal_: -ílur,.,
cattle, d-og, cat, sv,;-ine, sheep, water
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buffalorgoåtsr Rattus qattus, Rattusnorve{Lóùs, Ráttus=iã"* .r;;Hl+F+gsq, n?llus r"s"-;E[í fõr.,ñãana,
VrOcf alr.ra r;lu_rina,

,Secondary:
9*:=-+++=-+9-seeii::1, in rapar, ;
*!l!-9Ir19l4].l1 i'orfilosarÌa in For¡nosa :
9ncciitelanÍ_a hu!, ensisu{rcL,-irle1än 1 a _nuIJens j s

¡ t/¿¿tlr

ul/gtlsrs ti1 üi1]-na;
t

Cncoiriel_ania quã¿rasi in the Púi1ip1þ,IneS o

Locatisn: Intestinaf ancì por.i;at veins.
Ðis tribut ion: Chi'a , Japan , Ilornnosa, phil-ipp ines and-Celebes"

ïrsu et FIsu, (tgr}a) de¡'ons¡r.¡ted bhat ther.e are
at -l-ea s t f ou-r' geographicar strains of Schistosoma
japonicu¡i, the chinese, Japanese, For¡rosan and phiri_
ppines " ;üach has Íts olr¡n bi.orogi-car charaeter.isti.cs
but Hsu, Heu et Chu (fg6T) showed that the fertility
between t he sti:a ins is not red u,c ecr by int e'strai_n crossÍngs
and- that tiie infectivity of tlie fifiaf generation v¿as

not impaired. The¡' shourd thus be regarded as strai.s.
IIsu, ïlsu, et .,.Richie, (tg55) strowed tl:a t the

Foi'mosan straÍn is a parasite of snal_l- ma¡rmat s and.

ci-ornestic aninar-s and is noi enclenic to man " ,Exan ination
of 4,I97 people reveal_ed onl¡r ürree wj.th a doubtfu.] g.
japonicum egg 'vhirst in the sane area 62.1" oi. the dogs
and a r-ower percentage of other smar-r_ marnmar_s were in_
fected. The other strains appear to be primarily
parasites of riran buL still capabr-e of inf ectiiig a v,¿ic.e

range of marunar-s (ri.,Iagath and ivrathieson , rg45; lirright,
r?50) ,

iviany- worÌçers have shcr.¡rn ri:at the strains åï.e
fairly na*or.,',' in trr.eir= choiee of snair host. äunter et
âf , (t952) sl:owed o. forrnosana -bo be onry slightly sus-
ceptible to the Japanese str.ain. Devu,itt, (fg54) shov,¡ed
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that 0:. f ormosana , 0. rlosophora , O " q.uad.rasi lvere

su-sceptiì:ie to the tliinese s,orain ano i,hat the tr'or.mosan

strain was infective io o" forrosana and. o. nosophoi.a riurt

only slightry inf ective io a-. quacr.: si and- not inf ective
to O. hupensis. Iie also sho,,,red- C, nosopllor.a and 0-

huL:ensis to be susceptibre io the Japanese str.;in ivhir_st
the other. ti',¡c snail species r,vere not. Hsu et Iisu,
{tg6o) shor,",'ed- tile phitippine strain to be i-nfeciive to
!.. quadrasi anct to ¡ r-esser: oegree 0. hupensis a'd
4.. nosophora but not to 0" forrlos¿¡na.

Observatio¡rs on the str.u.ctu.re of the ad.urt vrorni

ano- egES of the three strains (¡tsu et ilsu , Ig5l , ,Bb)
reveal-ed- f ew consístent dif f ererìces, the host species
having a great influence on the diniensions" \Tevertheless
in all- hosts exarnined ihe bread.th to J-ength index of the
etg shor¡¡ed. a variation betvueen the strains, their o:rder
of mag-nituc,e being Japanese (7r-1g), Forrnosan (6? to Bo),
PhiJ_ippine (69-71) and_ Chines e (65_10J.
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.qU STROEIUi¿RZf å ( Joiinst on, Ig]*l ) Ámend ed .

SJ¡non,y-¡n: ii,ÍicrobilharzÍa (price, I?Z?) penner, L?5rb.
Gene::'ic d'iagnosis: Ëchistosomatinae. r,äare with ver-l
cievelopeci. gynaecophoric canal extend,ing f'oni acetaburum
or oral su-crer to the posterior end- of, the bod_yô

Suckers present. Testes l_I to 6O either occu.pying a
midcile region of the boct;r ¿¡1¿ comnencing at some dis_
tance -Ðostericr tc the acetabur-rÌm or corcnencing immediater_y
postei:'ior bo the acetabulu¡r and, not extenciing beyond
the equator'iaI regic;n. 0irru_s pouch present or absent,
Paired- caeca reunit e in posterior 

'egion of body , with
or r'¿ithout anastomoses. Fernal_e sl_ender, both sucke.rs
present r,vith one possible exception. Ova:"y spiral,
situat eo- in anter'í or: harf of boc;-y, rarer y posteçluatoriarry,
se¡ninal- ::eceptacÌe ano. Laurerr s canar_ prese't or absent"
I]teru's very short with ooty-pe rying j ust pos berior to
the ace babu.furn. Genitat pore opens immed.iately ,Dos_
terior to the acetabu.Iuil. Egg ova.ì vuith or without
spine. Parasitic in birds.
Cqrcariae : j\phar.yngeal, brevifurcate,,¡¡i th eye_spots
and' v'rithout furcar fin*f oros, 6 pairs of penetrabion
glands and a. fla.ne celt forrirul-a of Z (l s (Z & I)) ø

ill-1 knor¡¡n cercr:ri-ae Ìn¿l rine"
Tyæç species: Áustrobirrrarzia terrigal-ensis Johnston,&?rj"

OB]JJTA:|ìZIÁ

I, Testes oveï. lOr _ 
occu.pying the midcile th'ee_seventhsof ìrod'. vi-r,etla.r:ia- óf õiirgre i;;g; f ol-f icl_esarranged, tanCernly ......A. o¿hneri.

Testes l_ess than iO occupying the rnid_df e third ofbody or situateo in the anteiior hal-f of body
.....2.



2 o Ova r;r Ver'y e longa'L e ,of boo;' length

OvaL:y loosel;r s_trir¿11 occu_pyin8 iru-ch less than af iftÌ1 of the boC.y length -;..:.. .",.,
1" T?"i-? l1 

. 
t9 t6; ovaï.y situate.. in enteri.or thirdoi' bocì7 ,'itìr serrinar receptacre ¡ind Lanrerr scanal_

Testes 12 to Zlo in anter.i or ha.,r f of bodl, " Ovaryec-luatorial with or vvithout serninal_ receptacre and.Lau-rer?s canal .......4"
4, Testes L? to Zi (usually lB to 20)" tr,emal_e r,r¡ithoutserninaf receptacle ¿incr Laurerrs cånat

... "..å. terrigal-ensis (l)
Testes nrore than zz, f erria-Le v¡ith seniinar receptacr-e

5, Egg wi'bti very rar.se rerminar "nr^u:..r: ;"";;;;;.' 
(2)

llgg oval- vr¡ithout spine .ø.........Å. lari.

Footnot es :

1. Å. þerrigal-ensis is here considered to incl_ud_e A.var'iql-ãnÈlslEl-chapini and. ri,[, ri:.anitobensis- TvTlcanãq.eiprs dirrets-Fon in" ãùo"" irffiå uä'acetabul-um in the fema.l_e"
For a conparison of these forms see p..ll?....
å¡ b?l¡gnsis, v,rith only lLie rnale d.escr.ibect is im_frosst0Ie to,<ey satisfactoril_y.

rrl
oc cupying tire s ec ond*f if ¡h

...."å" j¡ricei.

The above genus no doubt ccnstitutes a hetero_
geneous group. The writer hor¡¡ever was *nable to set
up a satisfacrory scheme 'üo sprit the group v¿ithout
erecting genera r'vith onry' one species" For exanpre, a

good case can be made for: removing A. oohneri and å.
pricei from the genus anci erecting nev!' ones for each"

2,
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Since, however, *a.ny of the characterisiics
occu-r so 

'andornly throu-ghout the gl:ou.p the writer
favours tl.Le ;ucre conservative app'oach of rriaintaining
the genus intact,

¡,U,STR 0,3-L iëA"RZirt TERRIGALÐISI S Johnston , Igl-l
Ðia..gnosis : Áustr.abíLttarzia

Nlal-e: A J-ength of ,"j 4.0 run, by O "4 mm" v¡icte"

crrticle srnootli, both suciçer.s o.Ll J rntr. in d.iarneter"
Ace'babul-un peduncurate 

'.,ri th spines a'd_ situat ed- appr.ox_
iniatel;l¡ 0.6 nrm. poste::ior to orar sucker". Gyne.ecophoric
canal- m.aJr begin just .oosterior to the o:-..al sucÌcer,
0esopira¿5us divld.es ante.io¡. tc acetabul-r;rn and_ caeca
reu-nite by a f ev,¡ corimissures in postr:r,ior euarter of
bod'y. Tesies rz to zo, beginning 0. jz| nm" posterior to
acei;abul um ano extencling to the equator. Serninaf vesicf e

encrosed v'¡ii:hin cirrus poucir wiili p'ostirte cerls and
geni bal llorie 0. 12l nun. post eri or -b o ac etabul_urn"

Fenral_e: 4.5 to þ rnm. l_o.ng;, anterior r¡ortion slender,
0.0)B 'm. wide, posterior part fiatbened,, o.rJ6 run. l^u.íde"

Oral_ suck'' 0.0þ nrn, in d,ianeter:, acetabuluírl O .065 .m.

in d.ia,leteL:, situatecl a,cproxir'a-r,e.Iy O,J uw., poster.ior
to oral_ sucker. Ovary spiraJ- , O. E ¡iu:r. long, at eo,uator
of bod-y, intesti.a-l- caeca r.eu.nire im¡redia tely posterior
to tne ovary. cvictuct 

'uns anterì ori;¡ i:no joins vi-ber__

-,ine ouct 0"rþ rn,i. posterior io acetabujl¡11. uteru.s
sl:ort with genital poïe iir¡ireaiater y posterlor to aceia_
bul ¿ir,
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Eg¡;s: Oval ,..¡itii or withcLrt ter.uinar- spine vrith bent
eno_. Ova in gu"t, 88 by Bt uith spine 7 to J_Og J_orig.

Egg in u-teru-s 5rL in ciiauieter. (Bearup , L?56\
ter caria : Cer,_caria variglandis vur pyrazi (jlearuir , L?55)

!.. terrigaj_ensis (Bearup rlgir"j

Flost : Frimar;u : -larurs novae-iroll-ancLiae. Experi-Lten"bat I).
l_n pl_geons anci canaries.

Secondary: py:razus australis.
Loc a.tion: Iiepatl c portal veins

Distributicn: Ausi;r.al_ia, \T. S. Wal_es "

The above c-escription is taken from Johnston
(r?r7) ancr- Bearup (tyy6) " rn r?55 Bearup ctescribecr a

species of cercaria rÌri ch he consid.erecr to be a var-
: -!--retJr or' C. ïårr.ålanÈiå, describeci frorii Árnerica bJ¡

lviiller uru- r'lo"tnlrp (tgz6). Later (tgya) ne found. this
cerca.ria to lre the rarval stage of the parasite A"

terrjgalenqis and thus ire renaneci it c. terrigale.nsis"
stunkard and. Ìiinchcf iff e {tg5zI d.escribed. the

adul-t cf 0. varigr-anclis as irlicrobir-harzia varigl_and.is,
and- carne tc the concr-usion that it r,vas synonyrßous with
u. chapini d-escribed earr-ier by prÍce (Lgzg) from the
Lesser Scaup duck in Mar¡r1and,. Chu ancr Cutress (fgr4l
identif i ed as Ausirobifharzia (=rtricrobilharzia ) varig-
l-and-is a schistosome species from llavraii founti. in Ru_d.d.y

turnstones, and- .,¡itn the larvae f'om Litto_r.i'a pi¡ltado.
The¡r did not however regard- A. varigtand.is as being
id-eniical to l!. chryini, since ¡ne corrrÌrlc)n caec-u.lìl in the
for¡rer anastCIünçses and in the latier reriai.ns straight,
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shori a.d, ,{orriman (Lg6L) v,ient even furtner

by sug"jesiing thi:t the species f rom llar,yaii is nc¡t id en-
f-i ^1,1_c¿_L to A. r¡:r.isl_and.is"

lvfcLeoo, (rgr6) d.esc::ibeo. -uwo species frorri t.rre

cånviìs-back duck: U. canad.en,s_is and. ivi. manitobensis"

Both cfosely reseiiill:Le th e other species ilentioned
above. U." canac'l-ensis, hovrever, \^,/aS recovereo f¡oin
preserveJ, viscera, i,^,¡hj.cÌr -tita:\¡ account for the i:ecul_iar
absence oÍ'ilie acetabul-um in the femal_e" I/1. rrranitobensis
rvas consi ctered, as dis.binct f:rorl lü. chapini on the
grou-nd.s of ùhe anasiornosing; co¡rron ceecu,rn, the exact
cond-itic-rn reported f cr å" vari¿{lancLis 

"

Tabre . .TT" . strovvs a ccrîrroarison of a r-r the f orms

nrenironed. above. The i,'uriter' aroes no i, re6arci them as

separate s.pecies but rather as three geographical_ varie_
ties of A" tqrr'iåalensis: var austtglqsia, var ameriqanq
a.nd va-r pacifica.

Arr the forrns shor,v icienticai adul_t rnorphol_ogy and

the dif f eï'e.oces between their cercariae aTe very sJ-ight,
the }lavraian foi,lrr having bhe shortest and tne austrari-an
form the longest te.il_. l-urther the cercar.iae shor,v

identical behaviour: rising to the su_rface of the ,,vater

and benc.in¿q the tail back alongside the body.

The wriier inus f eef s that this species cornplex

snouf d be l¡roken up as fotl_cws:
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1o rf l ñm,r
A u ;i f .1 -B r r¿r.ii.1r¡ì T;r'RRr q.,årENsrË var aus t ra la s i a "
Synonrtn; .4 " ter:r:Ígal_ensi s Johnston , L?Ll

fìosts: Primar,¡r; f-iuå novae-nollanrliae"

Seconclary : l-yrazus a us :r,.rli s .

Di-stribution: I't.S..'rï. Åusi;rafia.

AUSTRüBrLrIAozrA TEåRTGÁLEi\srs var. emer i cana

S¡¡nonlm: "4. var.ii4tandis (iVjil_ler ano ldort.huÞ,penner, I?5t

U. varigfandis- Stunkard and. Ilinchcliffe
U 5zo

iVJ. chapini price, I?Zg.

S" mani|obe+sis X¡tcleod , Lgj6; poss ib l-y.]---_:---_-:-
I\4. canad qnsis Mct eod , I9J6.
iJostq: Frinary: Uyqqca vat j. sineria

(ti,icLeod ) ; IVierEus
serL:a bor (pen.,rõr i-
Å¿!.brc affinis (price)

,Second_a::y: Na.ssa obsol_eta

/{USTP.0BILIí*{RZIA T.trRRIq}. !E! SI g var pa c_i f i c a .

Synonym: A. variglandis (Cnu et tutress, L?54)

19 26)

7/a

Hosts: Frimary: é,renAria Ínterpres
( ruddy turns'uone )

Secondary: Littorjna pintad"o.

See figures LZ to L6 incfu_si ve



TÄBLE -II. COtviPARIsLi\ Ût¡ AUSTROBILIIARZ] Ài I.iIRI.]GALNBIË, {. VÂRfGLANDïS,

*qND U. I4A1{IT0BEÌ\,5IS

NlALEl

Length Bod¡r
Max. if\Ii d " Bod y
Ðiam" tral ,Suck
Diam. Vent_ral- Su
Oral to Ventral
Test es
Test. I)i¿Lm"
Posn. Tes'bes

l)
l\4easureluent in rnn

å, terrigalensis (Baerup)

tgleln Bod.y 4"6-5"0 Z_j"5T,¡idth Body O "25 O. O, _O "L7,Oral- Sucker Diam. O, O t O. O4i_O "Oy+Ven " Sucker Dian. O "065 O 
" O4-O "Or'0ral to Ventral_ app. O "tOral- to Ovary ovar.\¡ equatoriaf app' 0 ' 2

Length Ova.ry O. B O ,1_O "rBAcet to ootvne 
-__-_^ 

g.f5__ì__._-._"___ L.i=A*-12_EGG (Faeces) ----õv-e-fîi-[.rr 
-ffi-*-_Oval

,"+-2", (mean) z"g4-+,zzQ"4 0.46
Q ,2 0. fr_o, 160"2 o.r8_0.22

aPP" 0'6 apl]" 0.4-0.6L2^2o - 
tB*200.02 o.o1 0"or_0.1

Second quarter of bod¡r Ant-erior ha]_f of bod,y

----Tz;;rffiffiî;å;z
PairecL caeca an
with div

IVIea,snrenent i:r micra.

11. varigland.is (Strrnkard)

e t t u
astomase Paireil caeca anastomaseto.

u. üLLI¡)ïNf 
s tii . Cll.,\A D iii\,3I Ë

\,V i b JL d. I V

i\{" chapini (price)

eT t, I

1.27-4"25
0"63
o "L520,r75
0"4J1
18 -20

ttI â

Ex beni bo stigh.tJ,y
pos-berior to eeuator
Pair ed. caec a s t,raight
vri bh out _d i i¡ert r_q¿f q*___

t"l
0.1
o=o'

0.19

r
G\
n)



T"qBLE II
2

ÜriRCÁRIAE
fäIã'Eñ-sõ¿.,/
ï\|1o-rn Bocty
Length Tai_l
Wid.th Tail
Length Fu"rca
Y,lidth Furca
Vent. Sucli*post ¡lnd."iength ITead Orgai:r
i,liCtlr Head Organ
TlOST

{conttd) A, teryigalensis (laer.,p)

?q
2t,

6?
265

measurecl
F t"o
F r,o
i 4"g

I4B : 1"4

Approx" 105

Pyrazue aus t_ra.l_ i s

A. varielandis (Stunkard)

10 spec i.rnens
211

I L..,/

¿¿o
-/// 
^ht/v

L¿Ic
L2 -16

107
'l 2
A7

Nassa obsol-e-t a

ts
o-.
\N



4. varigl-andis. (cnu et cutress) rrn" canacr.ensis (i'¡cteoa)

7';o---7;õ-
o, 20 o . ro 0 "8?oe n.

: 3..3i"0
0 "r20up to 21 rB zo

anterior half of body
Paired caeca anastomose, paired. caeca
Yitq 91gg.L!.ic"ru ryithour diverl*r^- i^^-o'2:'"' 

i'ilt"."

ffiffi
. 75-L!o x 6l-tz/ou

ovary Ìlre-equatorialo,+5 O,41

Arenaria inte::pres"=--Exr:t. l\1Expt. l\1od"d.y and sooty

50 s.pecinens
n¡Ol+ç)

o-l
/L

DAD
LVL

':u

I specirnen o
2o1U

Littorina pintado

lvi. mani_tcbensi s (l/icLeod )

si;raight,
b i cula

4"5 4o
0.41 o"48
0,L69
o .2L'
0,r618 zo
ertend. a f,1.ttle posterior
uo equalor
Paireo c¿ìeca anastornose

each sex

o,41

ni totra . C_anad_a :lltroDa, uSnAdA

ts
O\è



Ail"q$ûÐIrIlABZIÅ qÄi':IéD¿i\SrS (ir¿cI.eod., L? r,")

L65

Penner u I?51b,
Ðiagnosi s : Aus t::ob ilh.a::zi a .

jr,[a]_e: 4.02 to 4*5 nn. ]ong by c,4g mni" wide" i{el_l cLev_

el oped- gv-naecoi¡hcric canal- begini'ring just posterior to
ora.l suc¡'er. cuticl-e finel-y tuberculate" ora] sucker
o'2L4 rur. in d,iameter, acetabur,'r¡l sessire o.0g to o.o?

Írm. in d.i-,anieter, situated o.52 trtn. posterio,i:. to oral_

sucker" 0esophagu-s oÐens into large bul_b-rike structure
ruith heervy r,vall,s coil-r,aining musc-l-e f ibres; , 0,1, to o " l?
nrrl. in diarneter 0 . lB mm. posterior to orai sucke::.

taecal branches origirrate frorir i;h j-s bulb ano join about
th.e l-evel of the juno-r,ion beti¡,¡een tire ¡niddi-e ano. posterior
tÌriro of body. Tesbes lB to ZO in irr:eg.r;-t ar ror¡¡ begin_
ing o "2) run. posterior to aceiabulum ¿,n.d confined to
anterior ha.lf of body" Genital pore not seen.

¡¡çrnq_l-e: 1"2 m. long bJ' O .Zl -mt" vøide. Ánterior par..L

cJrlinclrical anc. s.l-end.er, posterio:: part broad and. flat-
tenec-. Oral sucker weak, o. o 24 mm. in d-iarneter, ace-
tabufrrm not seeil. Gut as in r¡ral_e vr¡iil: caeca r"euniting
ir¡led-iaiely poster"ior to ovary. ovar"y srender and

spiral, pre-ec.uator.iaI Í_n positio¡i, O.45 to O.4l mm.

1ong. Uteru.s J_ong genital i:ore not secln.

Eggs: Not seen.

Cercariae : ltTot knor¡¡n.

liost : NTyroca vat i sin eria ( canvas-back d.uck ) .

Portal veiiLs.Location: Intcstinat and

Distribution: Maniioba, 0anad.a.
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¿¡¿lysis of the above nÌlst be temperec-i by the
knowleoge that the tir¡o r,vorrrls ,,/,/er e :recove¡.ed. fyom

:or-Õse¡'veci viscera" There are hoi,r¡ever c er bain unicue
cir.arecterisiics wliicir demand for th e ri¡ne being ,"*ur.-
tion of this species: the bul'r-like slructure at the
end- of tiie oesoi:hagu-s, anrl ,;he abseÌlce of a ventr"al
SucKer in the f ertal_e in pai.üicu.Iar. jiurther h,{cl,eod

states thab the uterus is lonp; but the genital poï,e

i^Ias not seen ano neiiher is there any mention of the
oot;rpe' rt can Jre assurneri. trrer,efcre t'at the uteru.s
rrfâs in fact very sho't as in ati otÌler 

^embe:¡,s 
of the

genus, bu-i that the oot;rpe ir/as not vi sibIe.

AUSTROBILä¿IRZI:! IIOEPPLII ( tang, L7SL) Arrrend"

Fig, " "..]7
Synon¡ans: OInithobitharzia hoept:l-ii Tang , I?DL;

Miçg.gÞllgarzig hoepplii Dutt et Srivastava,
L? 6L.

Specific d.iagnosis : Áuq!Ë.eb¿lharz_ia

Male: +.5 to I "4 mm. long by O .Z,l rnt wi d.e. Oral
su-clçer 0'l-71 to 0.l-Bl mm. in dja¡leter, acetabul_um c.zi4
to o " 25 2 mii" in ctiar¡.et er. 0esophagus divides just
anterior of acetabul.¡n and reunites at the beginning of
the posterior quar-r,er of body. Gynaecophoric canal_

extend.s frorn oral- sucker to posterior end. of bod¡r.

Testes 25 to 26 irr singte row jr_lst posterior to ace-r,a_

bul-un. Cirrus ancr prostate abseet.

€mare: 5"65 to 'Ì ,4 wnt, 10ng by 0 "126 to 0"151 nn. wioe"
Oral suc¡:er 0.06 to 0.06? n¡t" in dia¡ieter. oesophagus

divicres anterior tc acetabur-¿rn and reuniies poste_rior
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to ovaT'y. Ovary eo,uatorial, loosely spiral, O"1g to
0" J mm. long. Oviciu-ct fro,n ,oosterior enCL of ovary
joinec. by c'Luct fron serninaj rece,otacJ_e anci tur"ns for-
vrarri to j oin vit er- r ine du ct at c;oiSrpe " I aurer I s ca*al
froni lateral- aspect of seminar- recepiacr e. ute'us
very short, with genltal pore irrrmecliateiv posterior
to acetabufurc"

Eggs: Oval- with very rar3e te*riinar spine . L12 to
Il2 by B! micra, Spine Jl miciîa"long"
I,ocation: tsorta] vein ancl l_iver.
IIoslls: Pri.rnary: Capell_a negal_a (swinhoet s snipe)
Distribution: Foochorir, China.

/iu STROBrLäARZI"A IAIENöIS Tubangui- , Ig31

Fig*nl_8....

Specific d,iagnosis_: ¡lu.s brobi-Ilalaia
Maþ: 5 "2 mm- rong by o . jz nnt" maxi¡num wld.-r,h. cuticr-e
smooth' Orar sucl<er o.lB by o,14 l¡n. in size. -åceta-
bul-um 0.22 mm. in cliameter situated- one-seventir the
d-istance of bod"y fro¡o antericr end. oesophagus bifurcates
iminediatel¡r posterior to ace.b¿bslu,1, paired, caeca re-
unite 1.! mrn. from the posterior encì of bod-y. Gynae-
cophoric canal- extend.s froni acetabul_i¡m to posteri_or end.

of body. Testes 26, ex+,,encring from posterior of aceta-
bulurn to mid.dl-e of body. Ciri.us pouch present, enclosing
seminal vesicre anc. pr:ostate cer-J-s, inurLediately in front
of testes. Genital_ ,rlore ventr.al- betr.,yeen acetabufum and,

first testi s.
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Female: Unknor,vn

ïIost : Gal-l_ina.go Aa l_linago ( snipe )

eg_qg!åon: l,.iiesenteric and. hepa.tic lrortal veins
Ðistrj_Ìrution: phiÌippine islands"

rìU SIRCBI LËìiiP. ZI,{ ODtiNEiìI (Faust , I?Z+) Coilib. trov,
iîì ry 20

,Synonyms: 0rnj.thobilharzia odhner! l¡aust , Lg24;
Sin-obilharzia gÊhneli Dutt et Srivastava,I)6I,

Specific diagnosis-:

Mq,lq: 6 to I mn. lo:ng b;rr 0.22 to O "26 run. r,vidie,

cuticl e spiny. oral sucker o.r-2 to o. r, nm" in d_iameier,
acetabur-um 0.16 tc 0"r-65 mm. in .iarneter. Gynaecophoric
canal- exbending from acetabur-u.n to posterior extrenrity
of body, deep a^d. broad. oesophagus d.ivid.es iiriürediately
anterior to acetabulurn, paired caeca reunits near pos-
terior end of body. Testes oval_ , 65, tyíng in the
eo,uatorì-al three-sevenths of the booy" Seminal vesicl_e
mid-w¿¡r beti,veen testes and acetar¡urum coi.nr¡.unicating
directiy with ru-dimentary c j i:rus pouch and ejaculatory
du-ct "

Femal e: J mm" lon.g by o.r bo o.r2 ¡mii. wioe. cuticle
spin;rr. Oral sucÌ<er and acetarrufurn both o.ol nrn. in
d la;¡leter " oesophagus divid es anter..ior t o acetaburum,
pair:d- caeca reunite four-fifths the rength of body
from the antei.ior end. Ovary elonga b e, ioosely coii_ed.
in anterior ilrÍrd of bod.y" Ovid.uci frorrr poster.ior end.

of ova'y be¡ld.s a^cr passes for,¡,¡a'cL tc ootype" seurinar
rcceptacle l'uetl dever oped, posterior to ovary connected-

by short duct to i;ìre ovic-uci. Laurerrs canar opens
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d-orsal f y f rcrn the seminal_ rec eptacle " vitellar.ia
of tand.e¡rly arr:angeir rarge folticr-es extend fron
se¡ninal_ receptact e posteriort y to end- of. body"
Oot¡rpe just posteL:io¡. to acebabu_r_un, uterus very
short, opening immedi.tefy poster.ior to acetabr..rl_un"
gggs and Cerc ar j- ae : Unknolvn,

llosts: prirnary: Nurn.enius arquatus (¿siatic cur.l_ew)

]"oca-tion: por:ial veÍn.

Di çtr.ibuti on : 0hina.

Dutt a nd. Srivastava (L?6I) er.ecteol a ne,l? genus ,

Sinobilharzia (nec. Le Roux, I?58) to inciu¿s this
singre species. The genus was erected mainry on ihe
basis of tÌ:e vitertaria str*cture founc'i in the species
and the position of the caecar- reunion in the femar_e"

rn those species,¡rith the caecal union inrnediatef-v
posterior. to the ovaïJr the fol-ticles are usually pai-reci,
whil-st in those vril¡ tn" caecar union at the postericr
end- the f orr-ictes consist of tl.¡o cornprete pairs, each
pair arranged- round one of the lateral- caeca" rn
å' odhneri the fofficf es are very 1ar.ge, arrangeri in a

single rov'¡ and. bear no relation to tne caeca i¡,¡hich unite
half-r'i'ay al-ong their length. rn att otirer nembers of
the genus tire caeca re-Lmite imnediatery posterior to the
ovary and- the vi'berf a'ia are paired, arounc_ the caecu_rn.

The, vi¡riter f eeis that su.ch a si^gle f ollicur ar structure
maJr be accoi-r"ntec for by the frision of the paired. forr_*
icJes, typical of the genLis, to form a single large
f ol-l-icl-e. rn this case bhe erection of Ér new genus is
not indicated " Simil-ar.l_y the position of the caocal
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union alt,?ays a var.iabt e character, a.b a Cistance
poSte¡'ior tc the ovArJ¡ cLoes not -¡¿a.¡-r,s.nt a generic rarrk"

The v,¡rjter agrees ,;¿ith Dutt ei Srivast¡iva in removj_ng

th e sp ecie s f i"om the ¿ìeflu.s ornitiro'bilharzia, but on

th e g-rou.nd-s of th e position of the tesies , ttie sliort
u-te¡'us andl ihe shape of the ovarîy consioers it to be

a member of tlie genus Áu_qtrobifharzLa.

ÄUS1ÌP.0LjI.r_i:i:;r,ZIé pp.ICEI (i,/etzeI, IgrO ) üon¡. lsovo

¡-ig. " " "+?

Synonyms: Orni thobilharziZ pricei i,Tetzel, IglO
Specific Criagnosis : Au_qtrobilharzia.

ir,{a.le: 5.t to 6.2 m^. }ong b¡. o,6 to c,6zJ mrn. lvide,

Gynaeco,oi:oric cana.l- extend-ing f'rcn acetabul_um to lios-
terj or end- of boô;r. Cuticfe cover.ed i,vith smal_I blunt
spines. Orar srr.ciçer, o.l-25 to o.rþ rrrm. in d_iameter,

acetabul-t;uit 0.2j to 0,J wn. posterior. lro oral su_cker,
n.{_)u.t-ö, nuir. in diar¿eter. 0esophagus divides anterior
to ac etabu.lum, pairec, ca eca reunit e f our-f if ths the
bocy lengtÌr fron anterior end. Testes zB, in tr^¡o roïüs

in second fifth of body, o.45 nnn. posterior to aceta-
bu"-l-lrn vuith seuiinal- vesicle rnÍd_-vuay betv,,een tes bes and.

acetabul-urir" Geni.tal pore immed.iatel¡¡ posteri or to ace-
tabu.lum.

Feqa-Le : Longer than irral-e " 9 rm. long by o. oþ rirur. r,,rid. e,

wid.ening to o.l- mm" at the ovary. cuticr e spined. ora.l

sucKer poorly crevelopeo- , ac etabu.l-un O.þ nfir. post erior to
ora.l sucker 0.06 to o.o] mrn. in diarneter. oesophagus
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d-ivicies anterior. to a celabu.t urit åiflc1 reuniL es irrrmeo_iately
posterior: to ovs-ry. ovary very elongate and coireo,
l*J m¡1. in length occui:ying the seconcl-iiiftn of bociy

tengtÏ-r. ûvio-u-c t f ron po ste¡.ior en.c, of ova.r:ts runs f or-
wa"rd to ootype just posterior to aceta.bul-urn, Uterus
ver'-\'¡ short, genit ar pore iminediately posterior. to
ac etabulutn.

EggÞ: 0va1, vrith small terminal_ spine " 6f to 6yy by

48 to )l micra.

Priliary: Branta canad-ensisIIost:

;""-.

canedensis (Canada

location: Portal_ veins,
Ðistribution: Virginia, U, S.A.

The species cliff ers f rom ot.Lier rnember.s cf the
genus in possessing 'à very 10ng coil_eo ovarJr, a chai.acter_
ístic of the genus ornithobifharzia. Nevertheress the
lwit er f eei-s tha t suc h characte¡rs as the short ut erus ,

and the posi-tion and number of testes war.rant inclusion
in the genu_s Aus'trobilharzia.

ÁusrROBr{iiÅRzrÁ FEir,liiiER.r short and liorliman , L?6L

H"ì a) C J-

Specific diagnosis: ÅLtstrobilharzia
Ivfal-e: L,14 to z.g n¡n" rong. orar su-cker o,12 to o.rrr rurL"

in d-iameter, acetaburum o,rz to o"zz4 mtt. in c.iarneter.

situateri usr-i-alI¡' 6n*-f ifth to one-sixth the J-ength of
body from anterior end" Gynaecophoric canaJ- begins
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posterior to acetabutum but sorrle inf ol_ding of laterar
walls in f¡'ont of acetabulur¡i" oesophagus d-ivid es

anterjor to acetabu-tuur¡ Þaired caeea reunite posterior
to bestes u-suatly a"t the beginning of il:e coster.ior
tltir:d, of body" cor¡r,ion caecurr. vsith rÌrany civerticura
anci anastomÕses, Testes fl ic 16, in irregular. double

rorr¡ in m.iddle th.ird. of bod_y. Semir.ial_ vesicle encl_osed

r¡,¡ithin ci::r'us pouch r¡¡hich at so contains prostabe cel-rs

and- e jaculatory duct.

Femal-q: l"8?6 to J.062 a:,m. long by O"Z $nt" wid.e. Oral
sucker 0.06 lri'r. in diarrieter, acetabul-urn o.o6ó nrn. in
d.iariieter, si-r,uated one-seventh to one-tvr¡entieth tlie
clisiance of bcdy fr:o¡ii oral su-clier. cu,ticl-e smooth,

spines pr:esenb only on suckers" oesophagus d.ivid_es

ii¡unediatery anterior to acetabulum, paired caeca re-
unite posterior' to ovary, corcmon caeculr rr,¡ithout âfrâs-

tomoses. Ovary elongate, toosely spirat , O.ZZF_¡ to
Q")6) n'ni. rong in anterior third of body. oviduct f¡,om

posterior eno of ovary extends fori,uard to ootype just
posterior to ac etabulu¡ir. seminal rec epta cl_e near
posterior end of olrary r¡¡ith Laurer?s canal_ opening into
oviduct a short distance anterior io serninar receptacle.
uteru-s ver,v- sliort ¡ oÞening i:lmediately posterior: to

ac etabul-urn.

trggs: Oval vui.bh terminal spine or knob approxiniatery
10¡ Ìong. In¡nature eggs: average 6g"g by 60.glt.
Iüature; 8815 tc Lrj"B av lg to tor"l# (av.ro2.4 by go,lp)

0ercariae: Ðescribed_ by Ïiolì.iman, (1g6I) .
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l1vÈtÞ. Pririary:
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Unknor¡'¡n: GXlterimenta'l Iy in tsa¡akeetS rchicks ano pigeons,

f ari I'IcLeod ,

Secondary: terithid_ea scal-arifornis
Lqca'bion: ir'iesent er:i c veins

Ðistribution: Gulf coast, FIor:icla, U"S"lr.

4{USTR0EIIJJAF.ZIA LARI (iüc:,eod , Igrl) penner, I?51b.
Fi9.....??.".

Synonfms: 0rnithobilharzia L911; 4[i!ro-
bilharzia lari jVlcleod , Lg40.

Specific d.iagnosis: Au.strobiJir;rarzia

lVIal-e: )"12 wn. Iong b,;. O.4) ra-t. maxirrrum i¿iciih, both
measurenients being the average of ten specirnens. Gynae*

coph.oric canal- d-eep and very ruer-r- f or¡ned extend.ing
fro¡i anterior to the acetaburu', to the posierior ex-
tremity of bod¡r. cuticre spiny" oraf sucker o.rB by
0.1J5 rmr. acebabu-ru¡. o "247 mn. in diameter, 0.44 mm"

from the anterior end-. oesophagus opens into mu-scular

bu-l-b just anteri-or to acetabulu¡r fron-r .¿,¡hich the rateral_
Qaeca arise, reuniting near= posterior end. of bod.y.

Testes 22 to 26, in two irregulai: rov,¡s in anterior ha]f
of bocry. seninal- vesicre Ín front of anterior testis
no cirrus;oouch present. Genitaì- pore imürediatery
posterior to acetabu]um,

Female: 2"16 nw, long by O.lB mm. wiqe, average

Ír-easurerrr.ents. lfor.rn fif¿ulentous and. fl-attened.. orat
sucker 0.06 by o.oþ nun" in sizer âcetabur-um e.z4'l nn"
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frorn anterior end., 0"056 mrn. in diarneier.. 0aeca as

mal- e , reunit ing ju,st post erior to ovary, Ovary coil- eci

in anterior part of bcc.y. ovicluci; frcrl posterior end,

of ovary io ooi;ype jr-ist pcsterior tc acetabufus"

ñenrinal receptacle small just posterior to ovary,

T,a"u"r'er? s canal not s een. uterus veT.y shor,t containing
singJ-e egg. vitertarj-a of nu:nerous indisiinct transverse
fotlicles.

lfgg: Oval- to spherical in shape nithou-t spine, 6l by

6oF"

tercariae: Unknown.

liosts: Larus argentatus, Laruq d eravvar.ensi s (il{cLeocl, lp40 ) ;

Laru_s philaclelphia 
"

Location: Portaf and iviesenter.ic veins.

Distribui;ion: Nova Scotia and içîanitoba, üanad.a.
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Genu-s " ORNIT}I1CÌ3ILfl!iZIA Odhner s L9Lz

Generic cl-iagnosis : sciristosoiriatinae. l,;ale r,vith r,velr

d"evel-cpecl gynaecopnoric canal exiend.ing fro¡r posterior
of a cetabulu¡l to posterior end of body. Su_cks.s pï,esent,
0esophagus divio.es anierior. .[o ace tabuJu¡r and reunites
af poster=ior part of booy. Testes nu..merou,s (f + to ll2 )

extendring fr:om im¡rç¿iutely poster,ior of acetabulurn to
posterior part of body. $enina.l vesicle present and in
species ad.equately ciescribeci. a v,¡el-l- deveropeo_ or rudi-
mentar'y ci-rrus. Fernale filarnentous. ventral sucker
may be absent. Ovary erongate ana spirar in anterior.
naÌf of body" Ootype J-ying irnned.iatery in f¡.ont of
ovary v'¡ith a long u-terus. Genital pore irnrrrediateJ_y

posterior to ace-uabul-unr, Seminal receptacl-e and. Laurerf s

canar present in those species ad.equately described,
Egg oval with or without rudimentary s;oine in those
species describeC.. parasitic in birds.
Type species: Ornithobilharzia intermedia od.hner LgLz"

unfortunatery this group contai_ns many species
which bear inail-equate descriptions. !-urther only one

of the life-cycles is lrnovlm and this remains unpublished"
Forthis reason tTie d"iagncsis of the group must renain
in question.

TffiY TO 'I}TE SL:ETItrS OF, ÛP$]rTIiÛtsIj,}LA}ìZIA

Testes extencì-ing into posterior quarter of bociy..2
Testes extend.ing onl y to regi on of equa.tor

>K

l-u

o. no o o o0n canalicul_aba



D FelLal-e very lorg, Ij to 20 irun. arrd

rrr-: !l^ ^,-r.','rtnout acetabulu.m .".!..
Fenale shor ter:, '¡yi bh both suckers.

rl6
thin, 0.I mm.

f i la¡iienta

. "Ou kovraler,,¡skit
Footnotes: (YI Consic ered as id e::ltical to 0. aviani

(t) ûonsid.ereo as id-entical to 0. inter.med_ia

ORÀTITJJ{JBTIÀARZI:i C.Jì¡JALITULÁTA ( RUO.OIPhi, 1819 )
OChner-, L/Iz

Synonyms: Distoma canal-i culata Rud.olpiii , 1Bl9; Bilhar-
4!elta canal icul_ata

Braun , L902; Ornlthob i I ha.rz:-a avi ani IVjcieoct , L94Q

Ðiagnosis: Ornj-thobifharzia.

The parasitewes originalry described. from sterna
galericulata of south Anerica by Rudolphi, but since
i;his description is inadeq,uate,

ancl no other is avai labre, the account bel_ovy is taÌren
fro¡r the qescriptio' of o. aviani lv[cleod. , r?40" The

au-thor considers .bhese tvuo par"asites to be identical.
Male: r2 to 15 run. in J-ength by 0.8¡ mrn, rvide, l,Ierr-

developeci gynaecophoric canal- present, extenij-ing from
acetaburu¡r to posterior end of bod.y. cuticle snootho

Qral sucker 0,2J mnt.. in d.iameter, acetabufuirL 0.4 mm.

in diameter sitr.iated o,82 mm. from anterior end of
bod'y. Paired caeca reunited. in.oosterior par.t of bod.y"

Testes 54 to 74 extencìing from just posterior of ac€-
-tabul-u¡¡- to the equator or just beyond, bui not into
the posterior quarter of boC.y. Genital- pore imnieciiately
posterior to acetabul-um.
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Ferr:Lale; Shorter than rj,rale and. fiiarientous, ,l ,Z rur:" by
o ' 21 n,*n " oral- su-ck er o . oJ nLm. in diamet ei, , ac etabururn
o'061 rø" i' o-ianieter, situated about o"2J mni. fr"om

antericr end, of the body. Bod;r na¡r.ow anteriorly,
grac.uarly increasing in width to r.each a r¡rar:irnum at
the level of the ovary. Ovary spiral, coÍrmencing

1'0 r¡m. f:r'orn the anterior end of the body, o,lB nn.
in length. smar-r seminal receptacle present posterior
to the ovary with a Laurerrs canar. ovid,uct passes
forwar"d- to ootype, Ou2 in_m. anterior to ovary. Genital
pore opens ir¡LrnediateJ_y posterior to acetabul_um"

Egg: Unknol',¡n

Cercaria: Unknoi,yn"

Hosts: Larus ar¿:entatus.

Ðistribution: iìria.nitoba, tanad,a.

.rnithobilharzia canar-ic'r-ata is obviou..sJ_y very
c-l-osely related to o. aviani . hccordi'g to pe'ner
(Ferson, cornr.' ), the ratte' species is stightly srnarr_er
in sÍze. Examination of niateriar_ froin Dr,. penrrer and
comparison v,¡ith the iy-pe materiar- of o. aviani sliov¡ed_

ti:¿t the size range of both types overlappecl, although
it ,iu-st be stated ihai ihe material of o. cana_r_icurata

examined. i,vas f r.ojli ex1-,erimenta J_ty inf ecteci pigeor: s. In
a. 

j l- otner respects the tlvo types v',ere identicar; posi*
tion anct iength of ovar.y, nulÍber of testes, etc . In
aooition t¡oth species occur in Gurf s in the sanie vi cinity
ancl iirus, aJ-though not proven concr-usivery, -t,he v,¡r,iter
prefers to reta::d, the tvvo as synonyüous. The na're



Or'nithobilharzia

in favour of Oo

Penner,

0. callsliculata

rlB
therefor.e be suppressed.aviani rrust

canalicu.l-at a "

(1953a.) 0i scovereci. 'che cer.car.ia of
Í'::om the ¡riarine snait Batiltaria

mini¡ia buLt ìras nob as Xet pub'lisiteci an account of the
cercaria or a redescripuion of' the aclult,

Uttir-L I¡:L r¡f L:ilt "ìZllt lrllhirtEliiTii ivlcleocl , :-940

Fig."..?+ .ì.....
Piag_nosÍs: Orni.Lhoþilirarzia.

i'. al.e: I2 to l) n:¡r. long by O .61 n"ni. v,¡ide, G}rnaecophoric

cana]- occupying region betrreen ace.[abu]_ur-n and posterior
encl- of body" cu-ti cle s.uooth. oral_ su_c¡:er o,2l_ rnrn. in
d iar¿eter, ac etabulu¡a o "JJ mn. in d.i amet er siiuai eo- o 

" 
Bl-

nÍ1. from the anterior end of bod-y, oesophagus divic.es
pre-acetabuiums, may or r[ay not reunite in poste::ior
part of bocly. Testes BB to rrz extenrling into posterior
quarter of body.

Eemal-e: T-ong and f ilamentous, I, to 20 rmû. long by O.I
rrr.rro wid e. shor.'t anierior portion cylincr.rical, remaj.ncler
of body broad , Oral sucÌçer f eeble, O, 016 ,''. vride, [o
acetabuturn. Cuticl_e spined_. Ov.:::.y elongate l;riirg in
nriddl-e of a¡rterior eighth oil body, o*61 nn:L" r.¡.om anterior
end-. Geni-Lal -oore snort ais'uance from anterior region
of body.

Egg: Unknov,¡n.

Cercaria: Unknor,vn.

Hg:tt Priir,.ar;'.: ],arus ar,{enbatrrs und_ l,ar.us

Second.ary: Unknol.i¡n.

d.el-ai,varensi s
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l,ocabion: illesenteric veins"

Ðistribution: lr.ilari i toba, Canada,

ORirl-LTll0BrLi'iAitZr:.\ ggjätEtusjrr (parona et ariola, rBg 6)
Od_hner, IgIz

synonJnng: Bil-ha'zi.a kolva-i el{EI! par-,ona et Ariora , r}g6;
Schistoso¡nq EglgALgUqEi RaiÌler, LBgg ;

Biiharzief t_A korvaler,r¡slii Looss , LBgg "

Ði.sgqgËfq: Osnithol¡i tharz_i a

Uglg: up to 14 ¡r¡ir. long by I,o ím" wide. oraÌ sucker
0"J64 rn:r'. in clia¡reter, acetabufum'p to O,!6 mrn. in
d-iame-r,er. ûuticle sniooth. 0esophagr.rs o.l! rn,i. long
reunites ¡¡t posterior end. of body. Testes numerous

extend.ing into posterior quarter of boù.
Ilost: Larqs argentatus

Distribution: Italy.
There a,p-pear's to be no d,iff e'ence betv,¡eea the

above desc::iption and that of q-. intei:media odhneL:, r?Lz.

OR}i.IT.jcBILa,liìZIA TIi]TËPJ\,ITDIA Oo.hner, 1912

Fig. ,...?,
l\{al-e: B to l_0.6 mm. Iong by O,42 rnnr, vr¡ide. Oraf sucker
0.2 tc o"2J run'- in diameier, a.cetabutum o"J to o,JJ ntuo

Te.stes 90 to ll0 exbenoing into posterior ctruarter of
body. seririnat vesi cr,: l.,ring outsioe a. rud.irneni;ar.y cir.rus
pouch,

!-'emal-e : 4.5 to þ "l J rm, Iong by O.IT to 0.22 riurl. r,.,¡ide.

cuticre spiny. orar sucker o.04 to o.oþ nm" in cliametero

acetabulu¡r 0"025 to o.oJJ rnt" in d.iameter, Ovary spir=al- in
anterior quarter:' of bod.y,
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I-IOStS : Pfilrirjtj/: L,:iUS fUScus âncj T.e r.rc D-,...,.an.i-_ r-,,^u¿ ;:ur¡ u= UJ-ij

Distribution: Sr,1¡Êden

'Jiih tlie d,ata i:l.w ¡ava.i-f abte it is qu.ibe im-

-cos.':ibIe to corne, tc any finaf conclusiorr regirr.o.ing
tlie rel-ati or shi-rs b et,¡¡een the se tv,¡o spe ci es and.

t'eir rer-aiionship to o. ca'aricuL¿-t ta ano o. aviani
of the Arrericas. äovrever sinee the nu.rirber of tes-bes
ilt the fo-rrner pair seem greater ¿Lnrt occupy a larger.
part of the body they must be separat:ct foi, the
tiure b eing "

Ii"tÛERTAE qEilERLq

ORNITHOB]LIIARZfA q. Gogare, Ig14
iriiale: T¡,vo ir¡rinature speci'rens " g "5 liur. long by o.4gB
mrn" wide. Orar sucker o " rg 6 ÍrÍ1. in diameter, acetaburum
o'+Jz r*t,. in cria.uretero pairei. caeca reu'it e o "jz i.¡,tî.,

frorn posterior end of body. ,Iestes approxirately 70 "
Ru-clinientary cir'iLs pouch. Gynaecopìioric canar_ wer_r-

d.evelo,ned 
"

Host: Dend_rocygna iavaqica"
Distribution: Rangoon.

"Although this specie,s rüos i; riker-y belo.gs to the
orni.¡hobilharzj-a the description i s too inad.equ.ate to
fully d eterrnine this.

ORÌüITtTCBI:,,Ì{.4ir.:lIA gg. young fg fl
I'lale: J") mr. rong by o .j4 nn-. Orar suciçer o.
in d ia.meteï, acetabutum O.1JB mrri. in o-ianeter.

IJ) run.

Gyna,e--
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oc-ohori c canal ext eït.d.s Í'roi-n ac etabul-um to posterior
en.c1 cf body. restes about 40 in ii.regur a' cioubre ï.ow in
nidcì.te third. of bociy,

Lemale: FiriÍ'or':n" o.80 to I " o mm, in ciia¡neter..

Áppeared- to be sJ-ightly ronger than rirale. ora.J su_cÌrer

0"065 Ír-m. in diaäreter', acetabul-un o,BB to o"r4E nirn" in
d-iameter" Genitar iJore a shor.t d.istance posterior to
acetabulu¡r. Ovary in anterior tirircr- or tv,¡o-fifths
of boo_y"

Fost : Lirtosa f e.cioa (lr,larbleo_ godwit )

Di.stríj:ution: Cafifornia, U,S,A.

Fro¡ir the d escription i b is irripossibre to cieiermine
r''¡hether the speci es shourd- be incluclecl a'ong ihe

Qrnith'¡bil-harzii. or Austr.obi,l-har.zia, althcugh from the
ircsition ancL nu¡:nber of testes it appear.s rirore l_ilcel-y .bo

belong to the l_atter genu_s"
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Genus jijÁCRCBI¡i1Áp,ZI.{ Trava.ssos LgZl

Qene::ic ciiagnosis: schisbosrnalinae. Ii:.al_e n¡itii i,verl_

d-evelo-¡lec g'ynaecophoric can.r exte:,oirg frcn l,osterior
of acetabu'l r-uir tc posterior end of bod-y. Suckers ;oresent,
iijaÌe ver-r¡ long, up to 5J niii,, f enraie r¡iu_ch snaiìer up to
'l rn:n ' Testes ver,;r nul'.,eror-rs ovelr 2oo in ,iaiure srrecirnens,
extending into posterior region of body. 0vary spirar,
at or posterior to equ-a.bor i,,¡iih very long uter:us con-
tainlng nany eggs. Eggs ovaI. Ceïca,riae unlçnown.

Parasitic in birds,

qrpg spec!es : Viag-tcÞr-l-hataia inacrobirþa:-..zia Travassos rgzt

ïri1-Y T ü St' E C I E,S _Q r¡_!!ÂqR Ç_l3I i-.F.,a iì. Z I A

'l-' Ovary ia poste'ior third of bociy, uterus packed

i¡¡1th eggs o è o o . ", .. .lr'1, magrobil_i:arzia
0vary in region of' equatcr, uterus conta,ining
f elver eggs (i.e " L4) . o o........ ".lrt. baeri

j\,iiACROBÏLHARZrA riiÁcROBrLIii,RZr;ì Travassos Lgz,
I'Ígure.. . o. "?6..

synonyrrs: Ornithobilharzia .magreÞ.ililsrz_Le (maÌe) price,
1929. paraschistosomatj.unr aq4igg¿ price
19Z? (fe¡nale)

Travasso s (tgZr) d_esci:ibeci the rLra_Le as ìr,I" macro_
grÀligzlg" Frice (Lgz?) placeci inis species in the genus

@ ancL at tlie saiûe tirne erectecj. the genus
Paraschi-stosoinatiuri. foi" a feriiare found in Anhinga.

el[iÆc' laier, (tgrt) he recognised this fe¡nale as
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being i,liai oí'ivi" mac:i:obiiharzia and suopressecJ- the

Benr-rs Pa.rasqhi.stosoéat , at bhe sa.ì:ire tilie reerecting
the genus lvliacrobiIha::,2-i_a 

"

Ðiagnosis : iltacr.obil_jrar.zia

i4ele: 40 to 5l ''¡. loilg hy 1.j n¡t, wide. orar_ suc.ite*

0' J4 run. in. d-ianeter, acetaburur r- ") nn in d_iamete¡:.

0esophagus I mrrr. rong pai:recr cerecà. reuniti*g near
posberior end of bod¡r. Tesies ZrO to Z5O in t.,.,,¡o rows

in anterior part of' boo.y.

Femate : 6.) nun long b), O .JZJ flllr." ,,,,iid. e " Cntic I e Lmooth

ercept in. the suckers. suck:e.rs; both o.L4j nrn. in diameter,
acetabu-furir situ-ated 0,48 .rnrrr. pos.beri or to oral_ sucker.
Ovary spiral in posterior tirirri. of bod_r, uterus rong
paclted vuith eggs.

Eggs: In utero: lO t¿y 4j rnicra

Cercraria : Unknoi,.,rrr

IIosts: Ánhinga anhinga

T,ocation: Porta-l_ veins

Di stri.bution: south ¿merica. and southern u. s.r\.

l[irCiìüiiIL]ii;liZI:i B;tt'RI (-!-ain , Lg55a) Corn¡ . 'ov.
tr--i orr i- o 21v. o É ô. . a ..

Sy_nonJ.rns : 0rnithobi]Farzia l-ain 1955a"

Diagnosis: L'iacrobilhq¡,zia

Male: Lengtrh of body 'l .t Tn:l¡-. to 4l- n¡ii. wiill nurrrber of
testes varying v¿ith the length of bod,y; from a minimum

of rfi iri a sÌleci¡ien 8"1 rrr,¡_" rong, tc zl4 in the speci¡ien
4r ¡iun" in length, rn the long sirecinens width of bcdy in
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acete,bul-ar region var,ied- fron f .4 to 2.0 ¡¡n. tu_ticle
'síiìooth. 0-r'ar sricrier o "z/o tc o,JJrcn. in dia:reter. in
s¡ial-l sp ecimens , o "+j to o.J6 rutr. in tho¡-s e over 20 

'rn"in lengtl:" Acei-el-rul-r¿r.¡r C,55 io O.? in snalter Specimens
-v\^ 

-ì /\ +- I 
^cirru- l_.u ¡o I.? r,t:i. ,,,ri.,e in ine larger, situateO- I"l_ to

2.2 j Ltui:. f ro;.,, t- l e ,lr b+,r.ior enu of :he boc-;r. .,rell. mar.¿<ed_

gvnaeco Drro'ic caner- with s¡nar r Í'iscr(rs rr-,'d, some wi th
scal es and_ spines " Oesopha¡g s l. O to l. B m_ni. Ìong,
paired- caeca reuniting ai poste'io'end. of bod.y. Testes
^-'¿ ^,^ ^ì : ^- r -eirr,erfcr lr-r.to posterior quarter of body" semÍnar- vesicr_e
behind acetabur-urìr curved vontro-cìo.i.sari_y, opening into
cirrus pou-ch r",¡hi- cÌr ter¡ninates in the ven ûrail,y situated
genital lrore - pr"ostate poste.r:io' to ge'i-tat pcre in
the forrn of a tube 0"r3 to o.16 mrrL. rong tyi'¡3 ou-tsioe
tÌre cirrus.
Fernale: Z.rB2 tc ),55 rm. Ion¡; r,,¡ith its ciiarneter in_
creasing regular.ty anierior to posterio-r. reachi_ng a

iriaxi¡¡ruiiL ab the fevef of the ovary. 0rar sucker o"065
to 0.0'j rrur. by O .Ofi to O .07 t lhrno , acetabu-lurn O " 4! to
o.J4 rnrr. frorn orar- sucKer, o.o r to 0"0! ü*r. in di-a¡neter.
Paired. caeca reuni.t e at posterior end of body. Ovar.y
^ = -/u " t ro U., b mtn. Iong situat eti in i,he region of bhe
^^.._!^,-equator. serrinar -r:'eceptilcre rloste;.ioi: r/l the ovary,
oot¡rpe a littl-e ante'ior to ih.e ovaLry. -uter.u-s oilens
behind ace babufun contaÍning u.p to L4 eggs"

4ggs : rn ut ero : Ovar wit h s¡aar]- su-btr:r:¿í'ar_ spine ,

to 8¡ by 40 to 45 nicra,
Cercariq: Unlcnov¡n

1'



IB5

Host: Primary: Flial_acL:ocor:a4 af ricanus (tormor¿nt )

Location: Por.tal and. ¡nesenteric veins.
Ði stri bu-tion: Ruaniì,a-Uruncli , Ç. Af ::ica,



186

Genus ÛRIENTÛBfLzuRZIA Dutt et Srivastava, Ig55
Generic ciiagnosis: schislqgÊqma!1nag. iviar-r: anci f einare

ainost of equal len¿bh. Gynaeccpnoric canal extend.ing

Ír'o;:i ace¡aÌ¡u Li;..in to posLerior e,";treiüi t¡r of booy " Tes.bes
- n i) n) I LO cu Degrnntn5 a srior.t o-istanee posterior tc acetabu_
l-um r'¡ith serninal- vesi cr-e. tir,,us pou_ch al¡sent. Fenar e

fif i flcrri. Ovary ova r or ,.,¿i.tii .oos.beri_or. porticn ova.l

ana anteL:'ior portion r;icïe slenoei. and sorile.ùi:ues s,oir"arry
twisbed-. sitr-lated. in anterior or mi-cioie thircl of body.
Ootype in front of ovary, uterus long. se*inal recep-
'i;aci-e and Laurerr s cana.I absent. Farasitic in namÌlaf s"

Cercariae: Apharyngeal, brevifu'ca-r,e,,;,¡iihout eyespots,
tçith 5 pairs of penet-raiion glands and a fla¡ne ceÌl_ for_
r¡.u.r a of 2(2 +(1 * l) ) .

Type species: Oriqq!obilh¿rrzia ctat tai Dutt et Srivastava 
o

toÃDL./ )L

I(EY T q_ Ë! E qI E íÐ_q!' O-ÌI jr-i\ T O ;3f LriA iìZ I A

2"

l_" Ovur:r rvith terninar- spine ai one end and l_eaf-lirce
appendage at the oLher" . . . .Orientgb:i!rurzia turlcestanicum.¿a¿l4 ¿rct uu.¿-!\tic
Ovun oval ,,ii th terninat spi'e. * * _;.=lã:
0vary in ante::ior .bhir'd. of body. Ilod¡r of ¡nale tuber_culate ."qlr94lobi.1¡3¡'"-iu ¡ornfcrcLiCvlry in poste::j_or hatf of bõõ. -BodI-F rnaf-""":-=tuberculate ."qd"r,.tobiiharzia datiai

oR@DaTTAr (rutt
Dutt

et SrÍvastava, I?rZ)
et ,Srivastava, Ig55

ryrlgÄynlË-: -crniihc,bil-irarzie qq_ulgÀ uubt et ,!rivasiava, L)52

Specific ê.:!¿gno sis : OrieglgLiltUfZ¿a"

itli?le: 1.o+2 to 1"6 rnrL. long by o.l-14 to o,z4J run, maxinum
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"vridth. O:ral sucker o.lf4 to o"zJ4 nxn. in cianeter,,
acetabulr,ul C,i to 0.66 m,¡r. posterir_rr to oral su-c.lcer,

0 "ri7 to o "24J tin'r. in oianeter, cu-t-Lcie spiny but
'r'ri biicut Iu"bercic s" rJes;coÌ::1u-s 

ci_ vicÌes a¡i erio¡. b o

acr,,'ial:u-l r.¡-li, caeca reuni"û e in costerior qu_artei, of
ivorrl. Teste = tl bo 6t, in single rovr. Seninai vcsicle
a lrtt-Le ii: froni of testes,
Femal-g: t.? to I "þ rm., long by 0"06l to o.l m¡r" vuid e.
cuticle spiny especially at the sucke.¡,s. oral suclçer

0.043 to 0.)'lJ rnn. in diameter, acet¡abutuni O .OZ,I to
0.411 in'n. in diameter. Ovar.y in poster.ior jralf of
bod.y just a¡rterior. to ca.ecal union, oval in shape

witn si-igtrtry coir-ec- anterior portion, o.z to o " 266 mrn"

in length" Oviduct frr¡m posterior end of ovary, turns
f orvrard- to u-ni.ip with vi tetline cl-uc t irn:nediately in
front of overy, with ootype just an'i;r:cior. to the u-nic¡n,

Genital- Tiore ir'¡eeoiatel¡. post,e rior to acetabuluri:r,

trgg.: AsyL',netricaf ovar- witn bent ter.¡rrinal spine.
Uterine egÊj,s: l j to Ij-O¡r by 23 to 4O¡r. Spine T to i-,lli_

long. Voio.ed eggs : JZO to Llllt by 4j)t,

Çercariås: Describeo by Dui t and Srivast:,va, (]tgDZ) ,

Ï{gsts: Prj:rirar¡r. Ex;oer'i,neltal. Guinea pigs. Natural_;
Buf f alo !gqg, bubatus )- cãtlre
t bos l_Ìlcti 3us J

Secondary; L¡mlaea fuîe.ofq.
l,.ocation: Portaf anri- rnesenteric veins"
Iocality: Ind_ia "
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ORIENTOBILHÁRZIA tsOi\r,FtRDf (l,.,iontgorne r,{, L?O 6)
Dutt ei Sr.ivrl stava L?5,

Êynqn}.:ns : Sciiis tosoma bomforcii ]i,tontgornery, LIO 6 ;'-i-"i.u, L?Zg.
¿urobl- tjtaTzLa Dorliqlcti Le .ìorlx , I?5A

Specific oiag+o_s:Lq: OLientobit harz_ia

riia're: l.ojp rm" rong by o"ir'r ¡',:,. i¡ide at anter"ior
end, 0.4 r^äi. wice at position of testes ¡n* o.J-J n'i.
wioe at tn e poste::.ior ena. Gynaecopliori c canal_ ex_

tenOing f ron a ceiabulurn to po ster.ior end_ of bocl;r.

cui;icre tu-berculate and spiny. oral sucker o,to6 r¡rm.

in di-ameter, acetaburum o.BJ rru. posterior to oral
suci';e r , o . J4 yrn. in c1i a¡re't, er . Test es 6L , iotar_ chain
of testes J.oro ru'. rong, ertend-ing into pos-be::ior har-f
of bod-y. seninal- vesicre in front of testes, cirr-us
pouch absent.

Ferirale: I .jL .illrr,. long by O.Il2 nrr1. :,i,-t i-ie at ovary.
cuticl e smooth ercept for spines in suckers and at
the posterio:r end- of body. oral s,,rc¡ier o. 04 6 ntn i n
d-ianeter, aceiaburu-r:l o.o4z r¡n. in diai'eter. 0esopìr.agus

divicles anËerior to aceta.bul u_äi ancl rer_rnites inrrlediately
posterior to ovary. Ovary oval, O"J run" long, in an-
terior third of body. Uterus 1"4 ilim. lons openinp
inr¡:red-iatel_y poste_rior tc aceialrul_um.

Egg: 0val i¡'¡i th te¡'minzLl- spine. rüi_rature: loo to trglt
by 44' to 48,¡l r^rith spine B to 1o¡r rong. i\iature: rz5 to
I16t bV 51 tc 60,¡r wi-rh s;oi¡e 6 to B¡r tong,
terca riae: Un<nor¡vn

ilos.!s: Pritirary. Bos inoicug"

veins 
"

loc?tion: i\iesenter.,ic
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Ði s.üributi on : Iliut_að

OiìIlLNTOEILli¡.;tZfå q!ÈidÞt4iljtüU ( slcr j abin, t"gIr)
0utt et Sr.ir¡astava L)55

Synon;\rms: 5ch j s'[osoÌra turkesta!.i cu_r] Skr jabin , L?L7;

Ornitroi¡ilharzia lgrkeq.!qq!c,.lm price, IgZg 
"

Specific diai<nosis: Oriento_biLharzia"

!úqfe: 4"2 tc B mm. long by O.J4 to 0.4,1 rm,. wicle.

Cuticie without tubercles. Oral sucller O "25 b], O.lþ ml, 
"

in size, acetabulu¡r o "4zJ mri. poster-i or to oraf sucirer,
0.28 by o.21 rnn in size" oesopTragus,;¿ith trvo dil-ations
di.vides anterior to acetabulun and. reunites in posterior
quarter of bocly. Transverse commissrìres sonetirnes present.
Te-stes lo to B0 u extend.irig inio post erior, part of boiiy.
Genital poJ:e irn-ärecì ir:teJ-y posterior to acetabulum"

lie-mqlez 7.4 to 5,5 nyn. long by O.l_ rrm. l,¿id.e. Suckers

0.072 lu:" in d,iarneter, ace ba'buturrr o. lJ rn-rii. poster=ior t o
ora-l- sucker. 0esophagus crivicies anierior to acetabutum

reunit es irrr-rred-iat ety pos t er.i or. to ovàry. ovary a broad.

spiral 0.ZJJ nm. roirg in region of equator.. uterus
iong containing one egg 

"

Eåg: Oval iiith terr¿ina]- spine at one encl. anci l-eaf-like
appenci.a3e at the other. '12 to l4y by ZZ to 26u." Spine
8¡¡ long,
fr at. n - zi - .VUl. VCf,I JA. Lif e-cycle ancl inconplet e d escription of

iViacliattie (L9r6). Ce¡.caria stated. to har¡eC erc-iria by

onJ-y 4 pairs of penetration glano_s,



Ilosts:

locatÍon: portal vei ns

Dis br'ibution: Turlcestan, U " .], S"R. (Skr;abin) ; Hra.lsea, ü'.S"S.I: 
. 
(lapov) ; llacl (1,,:ácllâtii") 

;China (Kuo , t9 46) ; i,ioágoì ia ur, ¿ ilturr.ñùr: a 
"

I,iar.otel_ (lg0B) reportecl the occurence of a para_
site vøhich he termed schistosoma'bornfor.d,! in France.
The species crescr'iJ¡ed- has an egg Íieasr.rring Bo to roo¡
long by 10 to 15¡+ w:o.e i,,¡ith a spine at each pore. lror
ihis reaeOn price, LgZg, helc it tc¡ be rjynonyfrous

n'ith 0. tu_riiesbariicum" Bhalerao (t?lZ) referred to the
species fi'orn France ås !.rlg,f!gÞuþarzia .üurkestanicum

var tu_b ercu la ta "
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Fri.i:rary: Bos !_aqfgE {Ffrjabin) ¡.etis doinestica-(io--oov, -llzt) sh;;t; ffi,ïæä:buffalo: 
. hor:sg, .donÈey, culoól ",( jiiacl-i¿r t'Li e, Ig i 6)

Second¿r¡r ¡ lFoq.,"u tenq jra- eligþ{a!rgq (Iiaci:iatti e,w6r
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tenus Ii_$TER0BIL,IIARZIÂ pri c e , Lg Z?

Geüerig Èg¿tros-ls : Sci: j stoscrnatinae. .rreac etabut ar
portion of r.'rale sho,rt, subcJrl j¡idr j,caf ; posierior pa r.t
.ritl: ei;es in:'clrec lo I'cí'ríi a L;.eer'r ¿ln¿,3cJIrhoric canal.

Suckers,oresent" rnt.-:stinal- caeca reunite nealr posterior
end or do not reunite. Testes nu-ûlerous, up to Bi in
nu¡rber in posterior third of body. cirrus poucir present,
containing the seninal- vesicfe ju.st poster:ior Io the
aceta.bufu:n. Genital pore immediately postericr. to aceta-
bulum" Female slend-er:, both sucliers present. ovary witlt
four I oops in anterior: iratf of body rrrith seniinal_ recep-
ta cle and" Laurer t s c an al. " ootype irurieiì iai ety ant er.i or
to ovary, uterus long wiih many eg€;s openir:g i¡rmec,,iater¡r

posterior to acelai.iu-fuiri. Intestin¿r'l caeca as nal_e r,vith

post-ovarial_ portion of caeca. bearing l.ranJ¡ l_ateral
oiverticula. Egg oval v¡ithout spine. para.si bic in
manmals" cerceria fu-rcocercous, apharyngea'1 , r¡¡ith eye

spots and- f urcal- f in-f ol-d s " rrive pairs of penetra tion
glancls and a fiam.e cel_I for.¡nut-a of Z( (t) ,s.(Z + l)).
T¿r¡e sgecies: ]i. amer.icana príce, LgZ?

IüTIIRCI3ILIIATìZfA iÏ,lErtf {l1ji{¿ r,ri ce ¡ LgZg

I'igure ??.".
Diagnosis : l'1qtçqobil.harzia 

"

l','lale: l-0 to 14 rnrn" long by J rcat. v,¡iä e. Cu_tict e

coverec viri-th snall tu-be¡.cIes. Ora"l su-cirier" subter.ininal_

o.JJ rrn. in diameter, acetabul-u¡r peounculate 0.426 to
0"457 rnm. in diai:reter situated about o.Jl nm. posterior
-bo oral- sucker, 0eso,ohagus suï"roun.cLeo by glands i,,j--r,h

paired caeca u--sual I y reuniting ai posteri-or eno of Ï:ocì.y.
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,Semin.ar vesicl-e erlcloseo witirin ciri:u_s pouch about
a "Jl ntti" posteri o-r: to acetabrr,lu,*l Gen j.Lal pore im:ried.i*

at ely a¡ ter,'i or tc s enin¿Ll vesi c l_ e .

Fqmale: Slencer, ! rnär. r-ong b,;. o.58 rii,.. wid_e" cuticÌe
str;ine d-. 0r':rl su.ci-ier su-btern-Linal- o. o) rnrn. in d.iameter,

acetabul irm 0 ,5 uttn" froiri airu erior end 0.0! mrn. in
diamete¡'. 0esolrhagus d-ívio.es at level of acetabulurn

and. reu-nites near. posterior encl of booy, caeca posterj or
to cvary bear'irig rrlany rateral- cLiverticul-a. ovary with
fo,-ir loops anter:ior to the equator, ovi-duct fro¡i pos-
terior end. cf ova.ry opens i.nto serLinar_ receptacre a'cl

tu-¡'ns forrr¡ar:c,, giving off Laurerr s canal, opens into
octype l.n f'rcnt of ovarir receivi¡rg vi bel-line duct
posterior to ootype" l\ilehri,s gland- present. uterus opens

inrned'iatef y posterior to ace babururn, and contains nany

egßs. vi Lellaria consistin¿g cf many sinal_l f orf i c.l_es,

Eggs: 0va1 rvithout spine. 18 by bolt (prÍce); Bl tl+_
].ll) by lo (60*80)rr (r,ee, rg62) . rn urero 65(58 to j6)
by 46(lg to 5j) lee.
Cercariae: Desc::ibed by Lee (tg6Z)

I{o.sts: Primar:y: procyon l_otor", Lynx rufus floridanus

Second-ary:

Iiiy_ocastor coypus, Doéj, rabi¡it
( 3yIvi1a,3u.s a quati cus )

Lyinnaea cubensi_s and e:;perintentalJ_y

in Pseuc_osuccinea cofum,ella. (lee,
f9 /oZ)

Loca bion: tJepatic por..taf veins,



Ðistribub.,Lon: lloriCa. (price), Tex¡s (price)

#arol j na (l''lil-ter. et jjan;ema lg6O ) , Lou-isia.na

et ãL, L96I), U.Fi.Á.

I c)7L/)

, li orth

I !,12 I ¡a|{
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sub-fa.rnity: GTGANTOBTLIIARZTTI\üAE. . (r¿eirra, rg+oj

,4mend- eC

,5ub-fa¡iily diagnosi.s: Schistosornaticiae. jijar e ancL f errra le
sinilar', thr'ead-Liice or Íl-attened. cra_1, ,sLlci,! eï, a0ssrr¡
or present, ve ntr'af su-cirer al-',,Jays absent, Gynaeco-nhoric

c¿:narl absenb or sriia'ì.L, not e;lterro-in¿_: bo pc;ster.ior encL

of body" 're st e s rruÍle r.ous e xt end inp; along ei bh e¡. sici e of
the common caec ' 

'-rm posre:ri or t o genitar pore. serninal_

vesicle el ongal,e, ariteri or io ;;eni b;r Doï.e r,v-ith pos-
ter'ior par:t enclosecr i','ithin cir.rus ¡rouch leading to
gc;nital Ðore. o'ra.rri elongri.be in threadiike f or-nis,

spir'al- in flatbeneo- f crms, in ante-cior. iral-f of bccry*

seminal receptact e preseilt, ero.ngat e, posber.ior Lo

oval:y; octyi:e anteÏio¡. to ovary with long uterus
v'¡irich rnay be fil-lei wiilr a lar.ge n..:,mber of eggs. uterLls
opens atthe a¡lterior enci of bocì-;r" tsara_qitic in birc|s"
Typg gqnqg: Gigantobilharzia

KEY T0 Giü,üHIi:l 0r-, GIG¿iil'î,OilIi,llå,RZIIlfêã

1o Bod-y threa.cilike. Gynae cophoric canal present.
Ora-L sucker present or absent. uterlrs eJ-ongate i,vith
f ew if any eglis present .."G.lg_qntobilharzia.

Boci¡r fl-a'btened withor$ su-cjrer.s or g}¡tlaecor¡horiccanal-. u¡e.r'us pa ckec. .,uith egÉs. ".Denclritobil_harzia

Genus GIG¡iL',:T0ijILlI,:_iRZfA Odhner, lgIO

Gener'ic cÌiagnosis: Giåa¡ltobirharzii.nae. Both sexes

threac.like rvithou,t ventr¿,r- sucker, with or wiilrout oral
su-ciier" Gynaecophoric canal present and short. Testes
l]uÌlerous, siiuateci- o¡r either sicl,e of the coríuion caecLr-Ij].

posterior to gynaecophoric ca.n.al. se*inal vesicle
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elongate, anter.ior. to tlrlaecoi;horic canal-, cirru_s
pou ch en closirrg rros-r,erior part clf ser¡linar vesicf e

together' ';ri ith rrr.os bate and- e jacr-rlator;". duct. Genil-¡al
por'e a'b anterior end cf óynaecopiro_ri.c canar . ovar.y

eJ-ongate ancl coil ed, in anter.ior 
^par.t 

of bocl;.. Seminal_

receptacle long, poster.ior to ovaï:y, v,iith Laurerl s

canal-. Eejgs ovaf v'ri th or without te=niinai spi.rie,
Cercari,ae: Aph,ìryngeal, brevifurcate with eye s i:ois
and furcal fin-folds.
Type sl:ecies: Gigantob-ir-harzia acotylea od_hner, r_gro

1o

t.ç

t"

vÉ

9""1 suclter present in both sexes , .....,2Oral sucl<er absent ê 6.6 o ... " ...1
Distance ?f gynaecophoric canal to anterior enoalmost tr,vice the rength of canal, ÈgsÀ cvar r¡¡ithoutan-i n aÈl,rrru ......q., gyrauliÐistance of gy'naecopho::ic canar to ãntä.ior end.al-¡¡rost the saÍle as the rength of canat. Egg" vr¡ithsmall terrrinal spine .....G. tantali
Testes less than l0O. .".- .,.".4TeSteS OVer 100.. .o.ô...o....o..",.5

cuticle striateo*. Length of r¡¿or* approxirnatery !
rym. rlith gynaeco$horiõ canal approiinaiely I rnm.from anterior end-.. . c. .. o. o oG. huttc¡nicuticf e smooth. Length of worr¡i up.oro"ilo"ffi15 niq.' 'witLr gynaecophoric canal 

"ppro"irateLþ 1"5*, fro¡n anterior enci of ,îorm. . . .G. nettapi-
Testes wefl over tOO in nurnber... ...,.. "6Tesi;es api:roxi_iliatety ]OO or u.ncler. ... "..:B
,¡,Iorr¡ of very iarge size up ic L65 nw. long. Gynae_cophori c c anar- a groove r iÌce d- epres si on r- ess tha nI mm. in length very near anterior enii of worm

. " coooe ...""..q.. acotylea:jlorni -Ìllrr,cfi- slrorier- up to JJ mm. in lengthT dynAä:-
1:lh:"_ic _ 

canal vuell_ mar.ked with iransie::se support_ln:T h.¡ñd^uqrrqù . c. . . . o c 6 ê 
" . ". " . j

(

Qrnaecophoric canal- r-ess tharr l- i¡¡i. in rengih withfive tr.a.nsverse bands. Seminal vesicj_e approxi_matel¡' l- " 5 mrn. f rom antericr enci of r,yorm, 
" inter_nal- seriinal, vesicle nuch longer. than externar_

À

Ã

6"

11
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Gyna ecophor.i c canat as long as Z " þ mn:" ( in tengtii )with up -r,o 50 t'ansverse bàncÌs" seniinal vesicr e
O "J ntri. f ro¡r: anter.ior errC .¡¡ith internal anclexternal- parts of approx:'rnately the saÍr.e iength

oo o. . ... " ".Ë" Iaro¡a"irl

Testes less than-2C0. Gynaecophoric canal short,a.¡:proxinratety 0 ' 2 rnn" long r¿ith no tr¿rnsversebands ...G",plec_tr_et-er.l.Testes nurnber a pF.roxitnately lOO " -WeîTlor,¡red.
E)¡naecophoric canal over I sìro. in length"......g
Body approximately 20 nm" in length i¡¡ith gynae_
co,ohoi:ic canal beraring L|-rj tra.ñsverse b¿.ncis

Body approxi'rarery ro'ä.' ;;' iååå;åq;iË**rr
ceveloped gxnaecophoric canal wiãhou.t transversebands â.. o e o ô,. . .. ...G. huronensis

The airove

since cnly a very

d-escriptions of G sturniae and" G. monoco'Lyl-ea are too
inaciequate to be j-ncl-uded in an)/ key"

Gï GAI\T OBrLILAäZIA r\ CO,f yLEÁ 0dhne r', l-9 t0

irigure .]Q.. o c oc... ø o.

Qiagnosis: Gigantobil-hAr.zia

i\{al e: I40 to L65 re'n" in length by O"Z5 to O.r5 mm" r¡¡ide

in expandeo specirnens. i,'flhen preserveo the length is
approximateJ-y half of the above. Gyna.ecophoric canal- a
groove rike d epression situated- o.! nrn. frorn the anterior
encr of bod-y 0.55 to o. J inm. in length. su-ckers absent.
0 es ophagus 0 . 18 inni " tong r,vi th paired. caeca short¡ re-
u,niting at anterior encr of gynaecopho::.ic canar. Testes
nnmerous along corijtnon caeculrt. $ernjn.al- vesicie sniral,
lying betr¡¡een th e paired. caeca, cirrus ttouch containing
th e e jacu]-atcry cuct, prostate and part of the seninal
yesicl-e. Genitat pore otening at anterior encj_

o

key is ba secl on the rnal-e r,,,otïlis onl y

f ew f emale r,'trornis are kncwn. ,Ihe

of canaf"
.tiemalei 30 tc 15 nn" long by 0.1 to 0,1_2 nin.
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Ðesophagus a.1 io 0. ! rnLn" in J-ength, paired" caeca re*
-- - -! ! i Iufir rJrrig ¿Oour ¿ T,o t !iú,. _oosteÏioL: tO the anterior end

of wc¡i'm. Ovary spira-r anter'io¡' io caecal ¡:eu-nion, with
Iarge sernina.l_ receptacle pcsterior io ov¿.r.f. Ovid.rict

u-nit ed- r,¡ith viiet l-ine ouct a short d.istance in front
of ovary" uterus with one egg openirig at ariterior end

of body' vitel-l-aria of unpairecl rou,ncìed forr_i_c.r_es.

¿gg: 0va1 , l_00)t long,

Cercar'iae: Unknov,¡n.

ÏIostg: rgl-Y,f.*Llgg+_{Lesser Blaci<-backed. gu.11), Larusri diþugd-i s ( Bra ck-he.rded gu-J-r ) , l-+r+++-*+*J*n-
e-+epA+]+*s, l,arus üiinuius (fittie@ïT)

location: Intestinaf veins,

Distributio¡r: Swed,en ancì. England .

qiG4I\ T0Br IJj*ARZ-ïA ADÁj,I] Fain, 1960

Figure 1+.",,o..o.
Dia.g;nosis: Gigantobil-harzia

lV1are: 2l rnm. in tength by o.r nrn. v¡ic,e at the ante:.ior
e¡rd_ of booy, 0.125 to O,l5 mm. at the level_ of gynae_

cophoric canal ancL o.og to o"f4 r¡.n.. posterior to canar.
suckers absent. cuticl-e smooth. Gynaecophoric canal
1Áto4 to l.) mrn" in length, anterior= part reinf orced. by
L+ to L5 transverse bancis. ûesophagus o.l mm. in rength
v¡ith paired caeca usual-fy reu-niting irrrmeoiaiely anterior
to the serninar vesic-ie. Testes 2Bo. External_ seminal
vesicle 0"42 mm. Ion.g, internal serrinaf vesicl_e O.! mm.

long. Genital pore at anterior end_ of the g¡r¡1¿ecophoric

c afiaI.

Female: Unknor,,¡n"

tercaria.e: Unicnovr¡n
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ilost: itleitapus auritu.s (Pygn:i1' goose)

Location: ¡,lesenj;e -r:ic veins 
"

Ði st_ri_bqtion: RuanCLa-L-ru-ndi , r.,f r'i ca.

GIGÀiriTOliILILArÌZI;i ÁiiDirOL;¿E _.+ai¡r, L9 5 rb

r'rgure..."21
ÐiaFjnosis : Giganto'ilil-irarzia

i',{ale: j) rln. loi:-ig by 0 " 15 to O " l-6 ¡ur" rvj-C.e bef ore

staining. 0uticle øitliout spines" Suck.ers absent.

Gyna ecophoric canal O. B to O. ! rnrl" long with f ive trans-
veï'se reinforcing bands. 0esophagr,is I.2 Ílm" long with
paired, caeca reuniting in regioü of internal ser¡rinal

vesicl e. External- seroina_L vesicle 0 "JJ rcxn" long ccm-

rirenci-ng approximatety j-" J nul. f roil the anterior erlo,

fnternal- seminal vesicle much larger L"66 yrm" in length,

Genital- pore on spined Þapi]l-a opening; at anterior end.

of gynaeco¡:horic canal. Testes tìtore th.an 700 coinmencing

immediately' posterior. bo Èiynâecophor.,ic canal_"

lïe¡¡ia]e anCL Cercariae: Unknov,¡n

FIost: "4rd eola idae (nuff backed her.on)

!o_qetioq: Superior vena cava.

Diqt¡1Lr¡blorr : liíad"agascar.

GIG¿IiTÛIjILIj.;iRZIA GfRAULI (Bractcei;t, I?40)
Brackett, 19+2

Figure 11 and Fig. VrI & ruII
Ð_iagnosis : Gigantobiltiar zia .

Extrenrely filariientous i¡roí,rrIS founci enbed.oeC- in
ihe small vej-ns encircl-ing the intestine. :trs they are
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våriu-al f y inipossibte to r,orÌ1ove t he d.escription of lhe
woru is baseiL upon the s'¡u-dy or fragiiLenls. Both sexes

Ð.re of eo,Lrrir Ierigth, Brac¡,ett st¿.tr,:s -btierr:, to be a-iroL_r" t
lo rirrie aitnougli ine observarions of tire r,¿riier poirris
tc .bhis ìreing a L:ather ccnser-ua tive f igure. Booy widtil
u.nj-fo.r'¡l abr:ut c"045 io 0.0, mrrÌ. 'r¿i-bh a i,r¡ell oeveloped.

araL sucl¡:er aktout 0" 0) rnrrL. in tength,
iVial-e: Gynaecooi,\oric canal- o.B nrn r ong sj-tuaied l.JB rum

frorn the ante,r'ior end. semiriat vesicle in front of
gynaecophoric cana.r, coilrx.ences o,2B rnm. f ron anterior
end of the body, 0.Zb rir'r. in J_engtÌr. Testes rrerÍ
numerous extenciing f rcnl pos terior of gyrÌaecophoric

canal'bc posterio¡' encl of the bod¡r.

ïemal-e: Ovar¡' coiled., situa.tei. l-.4 ram. fron anterjor
e;rd of the bod¡r, o "45 üur1. in l-ength. seininar recep-
tacle at irosterior enO of ovary O"l) m. in tsngtr¡.

Oviouct f rorü pos ierior e no- of ov¿ ry receives bralr ch f ¡.om

serrri na"l receptacre, and. pï,()c eecls f o¡'i¡¡ai.i üo ootype about
o'1 rr'rn. in front of ovary" oesophagus o. J4 rut::t long,
reunii;es imi.irecria. tery posterior to the sminaJ receptacreu

Genital pore operis i-:rur.eci.i¿iteiy -oosterior to the oral_
qll nia /:Fuqva! u¿ .

The ab,¡ve ciesc'iption o-i fÍ'ers f r:oi* thi:.t of

Brackett in the p.;si-cion of ihe oviduc t whi_ch ii¡as stated
to feave the poste::icr end of tne seminal- r,eceptacle.

The .¡¡ri-r,er tlas abre tc exa;iiifle vai=ious fragrrienì;s found-

in locai bracÌrbird.s to cc.¡rrect the originat descri,otion"
ëgpiq: Rouno r¡it.hout spines, 6O nicra in d"ianeter
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{Brackett ) 6l "y b;' 62 "5 (Í.ar}eyi ,

Cercariae: C. gyraul_i l3rackett , L740

fioel¡; iigel-aius i:hoenic_:eu.s (Reo-v,iingecì btaci;birC.)
?nrnaru:É' xan-blrr'oce,ghalus xantirrocepnal-us ( yerior,v-head.ed.

*Ot"U, al-so iiiioloihrrJs ater (Cori,rbirCL) anct

Pur,cÌe graciile (Ou.isc*alus quiscula)

second.ary: Natu::a11.y in Gyrauius pr:rvqs, eic,oeri_

mentally in Phyj;a sp.

Location: Srnall_ v.¿ins of intestine.

Pistr:ii¡utiog: 'Jisconsin, U"S.A. and, lrtanit oba, Canada.

This is an ext r,ernely colìtìrj.on parasit e , ver: y

r,'¡iciel y sp-reacì- thr:oughout .,risco.nsin anc.ì. lvÍa¡rit oba., a.ncì. no

d"oi-rbt in al.r parts of l,lorth Ámerica wliere the retl_-riyinl:ed

a¡rc1 ye.l low-headec- btaciçbirds cccur. althcugh the des*

cri¡:tion ccu-]ci be greatry irnproved, its,or:si,cion r,vitnin
the host, its size and. d.arrç a,opeaÍ'ance renoer it u_rurris-

taicable.

G I Gil t{ T 0 ll f LFi:i i:l Z I A Ii. ui R Oìd til',1- St- S Ida j i-m , 19 50

Figure.,..15...
Diagnosis ; Gi¿qantobilharzia

]r,ia.Ìe: ) '6 nm. long by o.o! rruri. i¡¡ide at anterior end,, and,

0.04 ri'rirr. oosterior to canal. G;.naecophoric canal r.oB4 mm.

in length, rnuscul-ar anc werl fomed. cuticte smooth,

su- ci.:ers absent. ûeso,ohagus 0.48 nuÌì" long v,¡ith paireci

caeca of variab.l-e lengtn. seninal- vesicre coilrJrences

o'6 mn. Írom. anter'ior end of worn, o.l! rrul. long .vr¡iih

thin ''¡¡al-red anterÍor pa::t ancl thick walleo ¡os'ber:ior

pa-rt . Prost ab e c elrs l,verl d- ever opeiL o " ll mirr. in J_engtir

surr:ound.ed. by cir:r'us pouch. Ejacu-l-atory di;c-r, werl- d-ev-
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eloped-, geniial pore at anter.ior end. oÍ gynaçcopÌloric

ca.nal . Testes ¿boui j00 in nurnbe:: extencling poster"-

ior-l y fron the gynaecophori c can¿.f u

Fe4alq: Length varies Íroi,i l6 to p) ,ri. i¡y o.o) :r,.rii. v,¡id-e

at anterior enci, 0"01 ri:rn" ai r-evei oí' oval^y-ancl 0.0! nnr.

aL tlie post =xior' re¿i ¡¡ e¡ body. Qesoi,-,i¡sgus O.)! nirn.

1ong, r',ti'ih,r-raireci cå.eca reuniti_;rg at posterior.enii of
seininal receptacie. ovary spira l, L.zJ nni. f rorn tire
anlerior end., 0.4J ru¡-. rong. oviduci f.rom posterior
end. of ovar/ into semi:r:l rece¡rtacle o.rJ rnlr, long.
Ovidu-ct turns forwaro to give off Laurerrs ca.naÌr whiçh orrlns

on d orsal- surf a c e r ar.ro. then travef s ant erior to ooty¡:e ,

0 " I mm. anterior to ovary v,¡ith L{eh}is giancì. posterior to
oot¡rpe. Uteru.s containin,J uÌr to seven eggs opens at
anterior end.

ãgg: tvai 9t (8, to lO5) by EB (82,5 to gO) micra.
Cegcariae: Ceqc:tria Eqr:ongËrs Najiin, Ig56.

Host,s: Primary: Spinuq tristis (çotAf i.nctr) and
Rfffiõnãeqe car¿linalis ( CarOinat )
experirnent¿:l-ly in c[iã1,:s andexperi rnent¿:l-ly in s and
c anaT.l- es .

Second-ary: Physa gyrina

!ocation: fntestinal_ veins

Distribut!on: tllichigan, ú.S.¡.

GIGAi\fTuÌ3lj.riÁtizl_4 .t1L'l't{JtüI ( Lei3n, :-g5r)
Leigh, L?55

Figure. @. o.1+. .

llia{ìnosis: Giåqntobilharzia

lvìale: 4,72 twu" in lengtjt b¡r O. 02 Ìrrt. r,¿ioe anierior
to glrnaecophoric cana.l- anci o.04 :¡irn" r,¡ide pos r to canal_.

Gynaecophoric canar o"g5 tc r.f2 ¡nrn. fron anierior end.

of bocl;'i, o "2i5 to 0 "Jj rwn" long. {)esophagus bi"fu-r.ca.tes
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a ]ittf e ànterior to serilinaf vesi cleT paireo caeca

:'euni-te in poste::ior bhird of gynaecophori c canal,
Tesies 60 , be¿¡innin.g 0.2 run. por;ier.icr bc ,,;irnae_

co,ohoric c¡¿i.lâi . Senina't vesi cle sni-ral , corfillenci ng O " 4

to c '6 nt¡n. fron anterior e¡d cf bod-y. cirrus sac not
seen, Genitaf pore --rt enter.ior end- of ca.nal. Suciçe:rs

absent.

I-enral-e: 5"26 to j,zz flri1. in length b;y o.oj to o.o4 nrrn"

rvicLe at levef oÍ ovary, oeso¡:hagus bi_furca"[es anterior
to ootSzpe, o "27 to 0. ]E ri'r'r. rong, .oair.-cì- caeca reuniting
inrneciatel y posterior i;o serrrinaf receptac-Le. Ovar:y o.21
to 0 . ]B irrm. 'l ong, c otiÍlencing O ,4g to 0. 6! rnm. f rom

anterior encL of bocly. oviduct opens Ínto spiral seininal
receptacl e posterior to ovary, 0vidr-lct 'turns f ori,vard.

end, opens into ootl'pe o.og io o.1l run. anterior to ovarry.

Uteru-s opens at anterior encl of bod;r.

Et&: rn faeces: oval , go to gg by 6t to 6lrt" i¡,iithout fulrydev"lop"d

spine bui occ¿ìsionaJ_ly ¡,rriih ruciinentar.,¡ terininal- spine.
terceriae: te:rca,ria J_, (i{uti; on, LgrZ) teigtr , Ig53
reported iìs onry having I pairs of penetration gland.s

a"no' I Þairs of fl_ame cetl_s.

I{os,t : Primary: Exper.iinentait y in l¡,a¡.a}çeet
Sec onclary: ttaqing.g_{ antillarurm

Locatioq: Intesti¡ral veins 
"

DisLriÞution: .elorida, U " S. Å"

GIGII\T0iSII,ILA.|ìZIA Låì:/ii yI B::acket t , Ig 4Z

see part r pases .17.:3!. ,
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GIG,Ai'lTClj-jlJl.,:-|rZ,IA lijlTT,t;jr FaÍn, Lg 60

I-igu.re 15. .

I'tal-e: L5 rffit. iü -l ength b;. O "LiB nû1" wiCe in tire anter.ior

-oart, 0.2r rLun" ivioe at the l-evel cf bhe gJ4iaecophoric

cåir.¡: l and o .r5 tc 0, 2 mm. r,uid e posterior to the car,r.al"

cu-ticle smooth. su.cirer.s absent. Gynaecophori_c canal

3"1 rrun. frorn t;re anterior enû_ of boclJ, l_.2) ninL. in
length v'¡ith five transverse bancl.s cornilenc;ing 0,6 uim.

pos'terìor to the genitaf papilla. :il.nteL:i-or.o"l- lun. of
canal coverecì i.n sna I I spines. 0esophagu-s o.l25 nli" 'l 

on.,3

wi bh paireo cae ca l. ! mrrr. in rength. Testes 5j . seirrinal

vesicle anterior to g:)/naecoi:iioric canal-, the e¡:ternal
portion 0.J/o rnn" long anci the interna'r serninar vssicf e

o "195 rrlix.. in length with the posterior o 
" 28) in.m. surrouncled

by prostate cel ls. Genital po-re on papilla at the begin-
ning o:Í' th.t-- BJrnaecophor.ic cana.l-"

tr'elrrale and. Cer=caria : Unt<novun

IIost: Net-ua,ou.s au::itus (pyg$y goose)

].ocetion: Intestinal veins.

Dis i,rioution: RuanCLi*Uru-ndí

Ðescription basert on the erarnination of tre
f,+l*el-o++<å three males. ¿It soeci¡riens a little riracer-

at ed. ,

gfGi\liiTÐBILnrrlZIr\ T,i{!å!l Fain , L?55c"

Figu.reo....3?. " "

lliagnosis : Gi.,q¡ntobil-h:¡r'zia

lviale: Lengbh basecl ,fÌr. nu¡rerous fr.agnents uo to lB.! n:n"



204

unstainec-l.. rlfidth of a.n-r,erior y:art, a "oj to o.og rurl",

at t¡re gynaecoplLori-c cana] o..l to c,lJ n:'" grad.uarly

decr.easi-ng to c " 0B Írn , at t:re .Ðos t erior enri. of canal

ar:.d 0"05 io O"0lJ nrit. posierior -uo canal-. Orai sucker
present, 0.04 mm. in d:'-airieter. cu-ticl-e spineress irut
with fine striations. Gynaecoolioric canal- z.L-bo 2"5

ruli. long, anterior end cli siinct but pos-berior encl

tape;:s away grad.u_all1r" ft co.lûrrrences L"g to Z.J rxn.

posterior to anterior encl of body. rnternai face of
cana.l cover:ed_ in ro1¡,8 of spines aniÌ ?B t::ansverse

supporting b¿incls are irr=esent. Oesoph.agus o"515 to 0"6J5
trxr.. long, paired caeca reunite i_n re¡;iori of externa-I

seninal vesicl-e" Testes Lg6, graoual-ty increasing in
size pos beriorly. External_ se¡nj nal vesj c'te cotrurÌences

approxirnately I mm. frorn anterior eno_ of v¿o¡.rn , O, j to
0,5 run" in lengttr, intern¿t senin:-il vesicie 0"6 to
o "15 rmL. long. Genitar pore opening on rree.viJ-y spined.

Papilla at anterior end of gynaeco,r¡horic canal.

Ïemafe: No comprete worm ol¡taineci. oral sucker 0.04

to 0.041 rnn. b]'0.028 to o.oJJ nutt. oesopha.;us 0.J) uirrr.

in length, pair:ed, caeca reuniting in regi on of ssriinal
receptacf e. Ovar¡r spii'al , 0.415 to 0.65 :run" Iong,
si-,,uat:d r"4 to 1,6 rnni. from anterior enq of bocly.

Oviur-r.ci .f'rcm posterior encr of ovary opens into seminat

receptacle a nd gives off a Laurerr s canal in ttris region"
Seminal- rece¡:rtiacie O"2, to O.28 nlro. long. Oot¡,pe C.l
to 0.Jlj r:siti. anterior to overy, irielriis gland poorly
oevelo-oed. T..rterus opens inrnsçji-atei¡r posterior to oral
sucker "
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ggås: fn utero: ova,l lO b-rr 40 to 4!¡.t with s¡ratl-terni nal spine. fn host tissu'es: 15 Ai- +By"
Cercai'iae: Unknoi,¡n

location: Intestinal,

[ost: TanL¿1 e ibis
Ði st ributi on : Ruand-a -U r.uncli

Sp ecies o f incoriiple!e clesç.r,i-i,,!ion :

GÏG,AitlT'JBILiiiiRZIr:, STU4llIé,q ,l'anab 
e , Ig 48

Tanabe, 1948 brief]y d esc¡.i.bei a neiv spe cies of
furcocercous cercariae in Se,q.ürentina gl!-LÈg+a r,,¡hich he

named cqrcariae seggentinae . This narre v,¡as subsequen.[ry
d'isccvered to be icentica.r bo the n'ne pro.oosecJ. by

Faus'b L926, for a se¡rarate species ancl thus it became

necessary to renatle ii tercariae siirrniae. Subsecluent

work shovued it to be tne l-arval stage of a Gigantobilharzia
sp. r.,',¡-hich was long and threadlike, with a.n anterio'ly ptaced
genital pot:e and vui'r,ilout an acetabul-u¡r"

0. sturniae is tne causative agent of Kogan Bye
(l,ake-si-d-e disease) in Lake shin ji, Japan. The ad_ult

vvofrns i[rere l0cated in the veins of cor"vus coï..one and.

Sturniå phil_ipir en sij; .

Gf GAì\TTiillI Li{éj?. ZI A MÐ}il-Ot OTyLE.ì Srid.at , LgiO

tr'i oirro 58vo... o 1.. ó

l4gþ: Le'gth of rongesb fragrrrerit fr¡urnd 7 nn. Or"ar

suc-ue r 0 
" 02 mnr. in diarneter. Oesoph.a.gr_r.s O 

" 
j ri¡ri¡. long.

Gynaecophoric canal nct seen,

VC].N S



ancr seiitinal

Eprgq: ,S-Lritil

snial I spine

Iiosi,: Larus

Femal-e: "Ét L
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.l.ea s-u 20 rnrn. irr l=ngbh. E_longai;e u beru_s

.receptacle. Uter.r_rs c,¡riiaj_ning nany eggs.
+^ :--- -ar: fo S. jdlg.IÉ!3.m., ellipticar with a

at the poste_rior enri.. lro by IOO jl.tlicj,a,

riiliì¡u.ndis, ( Ìllacir -liea d ed. gull ) Ánas
boschas.

fldCElìTAE GEltfOiìfs

Gi-gantobi Inarzia egL:eta. Lal , LgrT ,

}'{al-e: 7B.B! mrn. rong by o .zlJ ran vricj e at a maxim.um.

;3uci.:ers absent, No gyna ecophor.ic canaf . paired, caeca
short. Testr:s 600, r-i-e eiilre.r sioe of coÌnmon caecura..

sei:ninal vesi c f e ryi.g b etween caec ¿i r branches , geni ta r-

pore situated 0 " l-75 ¡mn. anterior to caecal reunion"
In all- res.oects except the l_ack of a gynae_

cophoric canal this specì 6s rese¡nbl_es the Giga4tobil_
harzi-q. Despit,e t.he la ck of .ühe canar hov,¡ever the
body plan and shape are not such to place ,,,.vithin the
DenÈIi! pÞltlrarzia,

rf Lar- i'¡as correct in his interpretation of this
species then a new gerlu-s rnustÌ¡e erecieci to house it.
ïIoweve.r it seenis more rircer¡r that he v¡as ¡ristalien and_

tha t a snal-l canal_ cioes exist, thus retaining the para_
site aritongst tl:e Gip;antobllha,rzie.
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zOl

Skrjal¡iri et Zakharrov,r,
L9zo "

Ccnsi d-erec1 as separare sub-f anil;' Dend-ritobiinarz:i j.na e

by iriehra (1940 )

Generic diagnosis: Gi.entobifÌiarziinae. BoC.;r of' both

seliÊs -^longÐte, f'l-atteried- anci sitäilar,. Sucicers absent,
gynaecoì¡lioric canar at]sent. ,Daired- caeca short coflmon

caecuirl rong , zLg-zsg i,,ith late raÌ ui ver.bicu.l-a. Genital-
opening of mal-e just anierior to the caecal u-nion.

Testes nuinerous alongsid.e cori.l¡ron caecumr Ovary spiral
intercaecar in positlon, ,seni,nar receptacre present,
no Laurerl s canal_. UtÊ jlits long, opening at anterior
e¡.d of boclv , coiled wii;h Írany e8gs. Fa¡.asiti c in bird s.
Cercariae unkn or,^n'1 .

Type specie s: Denciri tobi Lnarzia pul,ve::lllenta (Braun,

Ig0t) sr¡abin , Lgz+"

KEY T0 SPECIES CF Ð:tÌ{DiìITOI3IITiARZIA

A satisfactory ke;r ¡¡ this pjropp at bhe rnoment

is iripossibl e, since onry one of the four species has

been ad equ-ately d escribed,

The d.escriptiorts as they stand are given beloi,v.

DEI\DRT :: Ð B T -L,i,A I.Z ]",i
%-

:iitlA TIäARU]',I Chea tum , r94r
llìÍ r'r r -no 4I

Diagnosís: Dendritobil_harzia

Îr,[a]-e: 6"2 wr. rong by c" 6 io o"'/J lnt. v,¡io-e. oesophagus

0 '427 ¡i-',r.. long, caeca reuni te l"oB n:¡:,. froür iire bifu.r-
cation. les [,es 120 to Ljj, extenain¿ fror: c&&ca]- union
to posterior eno. of boo-y. Ëemin.a.l vesi-cle elongate,
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between intestinai caeca. Ge¡ritar pore dexiral,
L,2 nrt. froiri anterior eno- of boo.y. cirr.-us werl
d.evel cped,

Feinal-e: Irod¡r f lat and- erongate. B. o rru-n. in length
by 0.Bg to ]. OI- ¡ir.rn. r¡r¡icj-e. oesophagus o.6zt 

^n rong,
parreu. caeca reunite L.JJ rur,. posterior to bifuroation"
Co¡ilnon càecu,n1 zig-zag vrith l_¿i ter.at clj-verticu.l ¿. Ovary
o"J?J nw. long, spirai- vrith se¡ainar receptacre Ínrned-

iatel-y trrosterior to ovary 0.0J8 rnm. J-ong. uteru-s

looped o1:ening near a.nteL:ior enci. Ooty1:e at rever of
ant eri or ¡r art of ovar.y 

"

Eggs: i$u¡irerous in. uterus , when d.erros itecr. spherÍcar
spincire sliaped, 0,06 to o"o6! run. i,n clianeter. ËpineJ-ess.
Cercaria: Unknolyn

I{ogt : /inas ptat:frhynchos, (tnatl_arcj. ),qnas lË!.lLpç.Ê.,
(glact< dr-rck) , -Aythya y.Atigrnerie (tanvasback),

Disi;ribution: New yor.k, .U"S..A,.

Description based, on the examination of five
rnal es and, tr¡,,¡o f emales.

DmID]ìI TOBI LI1åRZrA rt SI-ATf tuij . Mehra L94O

Figure"......+1
Ðiagnosis : Dendrj-tobil_harzia

Mal-e: Unknoum

tr'emale: Bocl;r el on8ate and ftatte.ed.. 6 mrn. Iong by L.1
rrrrn" wid.e. cuticre spiner ess r¡,¡itliout tubercf es. suckers
absent. 0esophagus 0 " 5 n'rn. rong with ,oaired_ ciìeca uniting
f . 2 nur. post erior to bif .rrcat ion. com¡non cae cuïì zig-zag



20?

ïrirh short oiverticu"ls" 0var:y intercaecal_, l.O! nun,

frorn anielrior end, 2,8 mni, in length. Serriinat recep-

tacle oval , imrnediat el ;r posteric¡r to ovary. Sireil-

glancl 0"J2 rwri. posterior to bifurcation, uterus r,vit:i f our

large convolut'i o.ns f i J_J_ing euti L:e in-uercaecal space and.

passing forvira¡'d to genital poJ.e a-t anterÍor end. of bod-y.

ãgg: Thick; shelled, neariy oval vui th spine " Zl to

J)y long with spine L5 to J-B¡r long,

c erc ariae : unknc jrlrr

{oet: l\ettion crecca crecca (ûornrnon teat)
Location: Ánterior mesenteric vein

þistribution: India.
Descrj-ption b¿lsed on the exa¡ii:-.t¿,rtio¡l of one

spec iriien only.

DHNDRIT{rRIj"}IABZI4 I,QOéÐL Skr jabin, Ig24

Ði agnos i s : Dend-rit ob il-ha rzi a .

NIale: Unl<novr¡n

Female : 14 .2 'r,nra.. long by I . 4l- ni¡r. r,,rid. e " i\io su_cl<ers .

Oesophägus O.4J n:ur." long, caeca reuniting 1.41 rnrn"

poster'ior: to bifurcation. Cor¡inion ca.ecuul zig-zag lvith

lateral diverticula" Spiral tubul-ar overy.

ilost: Plecanu.s onoc;rotalus (Rosy pel_ican)

Ðisuributicn: U.S.,5.R,

Dffi$DRITOBJI;È$EZIA F-TILVERULEIITTA (Braun, I?01)

Skrjabin L9Z+

Syno.g¡gq : .l3ilhar.zielle pulveru.l_eni,a Brau¡., I)QI ;
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Dendritobilhar.z-ia ochrneri Skr j al¡in et
Zakhar¡or¡,¡, LgZ0.

Ðiagncsí s: Dendr"i tob ilha rz,ia

lvial-e: B 'to B , ¡ r,ui. I ong by Ì .bc L.J rntit. r,¡id e. Cr-iticle
spineì-ess v¡iihout tubercf es. su-crie:,s absent. paired
ca,ecå rerrnit e aborit l- nru. poster.ior" to bifurcaiion.
Tesies l-10 along each sÍc e cf the coi!,ron caecu-ni vririch
is -Long a¡d. zig-za.g anci, proviced -,,,'rith later.ar caeca.
,semina-l- vesicle lonE ancl spirar in anterior sixth of
bod,y bet,;veen pair:ed caeca. Geniir,i pore situated L"75 ,n-,
posterior to anterior en.d, of v¡or¡ri.

Fen'ial-e: 6".)L rnni. long bj. O.62 nyt lvict_e. Ì3ocl¡r .il¿ttened,
withou.t suclie::s. Cut ict e cover ed l,¡ith a la¡rs¡ of ver"y

fine spines. Gut as rnale, paire c., caeca reuniting 1. B0

rlir1. posteLlj_or to antericr enci of r,vorti. Ovar¡r Iies
between paired caeca cr-oseiy r-esembring the position
of ttre seminal vesicie of th e r.lar e. Genital- pore o.24
mm. fr,on the anter:ior. end o f the body.

IIosls: ånas quequ-edul_ae (Gar¿aney) , .Ana.s .olatyrh:Fnchus

(rrtattard )

locaiion: liesenteric bÌood. vessels.
Ðislribution: .Africa, Europe a.nó- U"S.SnR.
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Sub-fa¡iii ly: BILFiÄRZI.{LLII,,|:å.:, Frj_c e I?Zg
jfia8nosis: $chisLosoriiatidae: r\ra'r e and, f ei,iar e sir,i-r a.r¡
rrr-f tì3c-rf ''e or f iattened " 0rar a.d venÌ,r.¿.r sucker.s pre _

sent. Gyna e copho'ic canal- abse¡it oï, srnall , not exte*d.ing
to poster.ioi' enc of body'. Tesi:.is .u'ì'erou-s, ertend.i'g
a-1on.g either sid.e of b-li e coûir.non caecu-r', posterior. to tlie
genital- lrore or gynaecophor,ic canaf. Serrrinal vesicle
eJ-ongate in antel'ic-.r par.t of i;he boa¡. with posterior end.

enclosed in cj.rrus pouch l_eading to the genital pore.
û\rar]'- very erongate in threadr-ike forrns, cor*pact in
fl-attened- species, in anter:'ic'nar-f of bod-y. senrinar
receptacre present a¡rci- erongate rjosterior= io the ovary"
0otype antcrio' to ov¿ìry witÌr u"ter.us opening ii¡r'eci,iatery
poster'Íor to the ac etaburur,r. !a'asiti c in bi'd.s,
Type genus: BiIha:.ziej-.1-a. Looss , LBgg 

"

l-o Bod¡r of both sexes f fat tened. Gynaecophoric ca¡rar
absent ó a . . o Bilhar.ziel-IaBod"v of both sexes threadr_ike, gyr","cåpnåffia;Ì
::::::: . r"i.hobi rhar zi a .

T,D.ICHûBILiiéRZIA Skrjabin et Z,ai<J:arrovr, L?ZO

SJ¡nonyms: pseudoþilharziel-la, äjsmont, I?Zg

Ðiagnosis: Birharzier-rinae. Bo bh sexes threadr_ike.
Fosterio:: enci of bod¡r spa'burate. Gynaecophoric ca.nar_ short,
testes occu-pying space rlo,sierior tc¡ cariar- orlr eii;her side
of the corrrrion caecurn" Both su,cker.s present in both sexes.

'seminal vesicr e ero'gate between Ey'aeco'phor"ic canar arid.

acetabu.l-u¡i. cir'u-s and r¡r'ostate smr¡r-r-. Genitar pore at
ante'ior enc, of gynaecopho:'ic cana-l, Ovar;ø ero.gate and

Genus
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coil-ecl in anteric-,r part of booy" semina r r"eceptac-r e

irvell f oL:¡¡'ed- i:.rtrited ia t ety post eri Jr. [o ovari/. Lau_rer,r s

c anal- p,re s err t in -i:hos e sp ec i es a.Crecir, a.bely d-es cr ib ed .

Genit¡l porc i.riirneo,iateÌ;,1 po;:te;.ior. to ace¡abulun.

l€;¡¡s l.,r.ocj.ucerl singl y. Cercariae i¡,¡ith ) 1,airs pene-

t"ra"¿ic¡i glilnc.s, êve s.Dots arcÌ fr¿i¡ie ceil for.rriul_a of
2{(i)+3$r) )"
T¿pe speci es: I" oc el l-ata (laVat

I?|Ih" ßyn T. kossa:rerr,¡i Skrjabir:

7

,,:t'[e , LB55) Br.umpt

et Zakharron, 19ZO,

l"

)

4"

tr
)d

KEI_!q_!5 8 _SpEC I ES o-i¡ Ti I t_ CjlOBI IJI{RZL+

Parasitic in the n.asal f ossa... "...... "z
Parasitic in t,he veins of tlie ali¡nen.bai:y canal- . " "4
Bod¡r arnied i¡¿it.L'r heavy spines", "......I. spinul-ata

BoCLy si¡iooth or vrith sriall spines. .. " " . "t
Gynaecophoric can.al over 0. j0 n-ut. in length, external_
anc. i¡.rt erna.] seriiinal vesicles of approxirüately equarlength. Ovar.y O,60 l¡n. long" ,*¿.:gs-fusiform.

.."..T" nasciol¿
Gynaecorihoric canat .l-ess than O"JO m,', t;"**.
Externai setriinal vesicle aÞproxiriiatei¡r t-¡vice tt elength, of internal_. 0v¡ry less than O"! nrn. long.
Eggs lnacel-1e-l-ike1... o..e o .. " " "T. su-re]iañi (r)*
Bod¡r extrenely long and fifamentous, ull to 50 mm"
Gynaecophoric canal very short in rei¿ûion, lessthan 0,1 rnin., testes over ,OO. oo ò o.... ".'Io'br.antae.
Bod;r l-ess th¿n l_þ rurr. lo:rg i',¡ith less than Z5O+^^+--trU$l,e5.". oó.oo ....."5

Gynaecophoric canal over I,O rrn" in lengtli "..6
Gynaecophoric canal l_ess than l"O i:ir¡i" ín length "..,1
iifor¡i of i¡ieciuril I ength (B,0 r¡ln. ) and .naï,rov,/. Ace -tabulurn 0. J to 0"4 mrn. posterior to or.al_ sucl<er"
Gynaecophoric canat I", to l.l ran.L. tong. Testes
u.p to 150.. "...T. anaiina"
lifor'fi longer anCL rviôe;i: (uil io _t 2 mn. by O.rB ¡¡_l¡.. ) .
ricetalruruJn over l-.0 mm. posterior to oral sucker"
Gynaecopnoríc canaf sua.l_t er. .Iestes u.Lr to 18O

,T" corvi

6"

* 5ee Çootnole.
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2rt
,4du-l-t 'i¡oirrÌs Ìong arrd. ',rid-e, apirroxiniatery l_2 nrm"by 0 "2 ryn. in test-Lcutar. regio:í1... ":.........8
irlrl ì j, t:.r^a'(.., o'n:f tgt, :,Ìi_ .l:Zi.t-.^\:.iãa. ._.. -av.l ,r-qtcl ¡r
E r:;1 " l:¡ lesr t.'an O.l lli,. in :.e;ion of tesues..".g
Gynaeccphor=ic canai 2 nut, f r.o;:.i änt e ric-tr r..,r:tu cÍ-bod.y, seninal. vesj c,Le occu.¡:ryjng half the z,onebetvreen acetaL,uju...i .,''ci c;inà]_. " ... . . ..,q, cer.yfei
Gyr-raeco,ohoric canal less tiian z rnrn. f roll anteri orpart_ of bocy, seriinal vesj-cl_e occupying alfavail able sijace between acetabu-fum- äne 

.-canal

....f.. filiforriis.
o

alo"

10.

1DLLã

Gyn:iecopþe¡ic canal between O ", and. I,O mrn. inI on rr'f l.rrviróur'l.ûo "..T" Ëçnqq!e-deni(2)
Gynaecophoric canaf less than O"g

G]'naecophori c canat a"ì: Ieast O.l5
ac etabu"f urn"

Gynaecophoric cana't at a maxÍm.urrrterior-to acetabulum

Gynaecoph.or'ic canal Íio'e than 0.2 rrun. in rength ...Lz
Gynaecophoric cana-L l-ess.bhan 0"2 rurr" in rength...r5
Testes in ii.e regi .rn of 2OO. . . . .T. qu_erq uedu-lae

rffii. in length. . o lO

rrun. post ei'ior to
q. sta;,{ni cola (l)

of 0 " 40 ¡u*r. pos-
TI

1l_ "

Testes: numbe:: af:pro;iimai;e1y IOO

13" Cvar.¡r not rirore than 2 tinres the

rlr 'l aoovr ruùÞ ....".I1

I en¿th of theseninaf receptact e

Ov¿¡;r approxiriiaiely 4 ti¡nes the length of s eninalreceptacle ..."..T. cairreroni (+)

L+, Suckers snaf 1, a.Ðprox:iina Lel¡r 2B anci 2O micr.a india*eter for the o'ar and, vêntrar sucr,ers respec-tively. Gy'aeco,ohoric canar ress than 0., ,,¡n" 
-in

I ^- -^{-L_Len8rn. 0var;' situo ted alnost I ir:.iii. froli theanterior enc- of boc.y, over o.J rut rong. . . .'r," szidati
suckei's ¡iu:ch is,rger., apjlroxirria iely 40 to !o in:'_ cra ind-iarireter'. G;'naecophoric ca.n:rr *är 0.1 îru. rðng,Ovary si bu-.ateo a,oproxiLrrr Ie]y o, ! mr:r. f ro¡r anteríorend of bod', r-ess than o"J nrn. Ìong...T. or"gõ"ã"Ëi*ir)

L5 " Gynaecophoric canar very droi:t, Ìess than o.l_ mm"I ong ó ê o ð. . .. "T. elvae
Gynaecophoric cenar- between o.l and o.r! mrn. in-l anei- h-Le.'.r6r,r1'.. ....T.piiysel_lae (6)

l-4



1¡ootnot es:

214

rìo a,rjpreciable
aurefiani 

"

I u T " r'oahaini cannot be ile rreo 
"Aif ier'ence bet',¡e en it ¿ r,ä T.

See ncte on page..1{+.. 
"

2u ido ap1lreciable cLiÍ'ference lLet',¡e:n ii and
kov¡al- e',,,¡s ki

t. Gynaecophoric csnal- noi a ctually seen, itspositi on cLed.uc ed f roin f ragnenis .

4, Consi.dereci as synonJrmous to T" ir¡aubesensis
{Brackett)" ivlost likelir al-sõ syriõffius witn
'I . oregonensis .

5" i'[o d-istinguishing characters between jt and.
m L.^^ ^l^ ^.iI r u rJJ- Ë1l1tj-L

6, Consider:ecj as
hor i con ensi s

syncnymous to T. bur¡gtti,
and T. k-egonsensis,

'IRI CIiC BI iJ{irFiZI e ÁDli¡,iSï lìdr,,¡a¡'d_s anc Jansch, L255

tr'].gure.o...t?
Ðiagnosis : Trj.chobilharz-ia.

ir'lale: Unknown

Fema.Le: (Imrnature) J.6L n:rn. lorrg by O.IOJ ¡inr. r,,vid"e

at anterior eno-, O "091 :ryn" r,rrio e posteriorly. Acetabulu¡r
Q"A6+ by 0.026 mrü. in size, oral sucker O.Or 6 Ay O.Org

run. llcetabulun 0.r11 mm, posterior to oral- sucker.

coarse spines over anterior part of body¡ posterior end.

spatulate . úeso,ohagus diviqes o. 02 6 nnt. anterior to
acetabufurirr i'eun-Lt es .cosi;erior io ovary. Ovary ccnvoluted.

Q.28 6 mn. posterior to ora-L su.cker.

l-r

mJ-¡

Egg;: Unkno-¡,ry-r.

tercaria: C. ad.a.nsi- Ed.lvard-s

llost: Second-ary: Physa c. f .

Priina.ry: Experii,rental

Location: Liver

et Janscln Lg55

coniformes.

J-y in d on esti c d ucklirlgs Þ
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Distr'ibution: B"C" Canada.

The dii¡iensions enci n.orphology oî C. aC.aiasi

Ð¿ree ir aill r'espects to tn¿ t of c. eer.hores bes

Ifcl,ecd , I940 
"

TABIJÎ II Compari son U,L C " adarqsi ano C. cierniolestes.

ü . adarts i C " der"molest es

Length of bod¡r
ïidth of body
Length of head- orgarr
Length of tail_
!,!i ¡ ! r-']Yr u ul-r o_L '[a ]- I prox

d.ist
Length of furca
Écetabul-u,iii to posterior: e¡rij.
Á c et abu-Lu¡i d, i_arLiet er
ûra.l su-cller oia¡neter

2;0"L í 6"gY
u0.2 + r"4

5+r"i + 2"i
t) É ^ ñ+)"ö + u"Õ

an a 
-)l"L f t"u

200,1 r 5"+
7o.o f ,"Y-,/)1.¿ f U"b
2L"2 + O.'l

(¿o
l0
oo

340
+2

2t_0
gL
24.

y i;tandard ;ìrror 
"

,{J-though t}ie host of these tr¡,¡o cer.c¿;riae differ
(stagnicol-a pal.u-stris for c. derürol-estes) they nrust be
tentatively regarded es synonjnûous. rf suclr is tÌ:e
case tne s-cecific na.ne musb be suppressed in favour of
g. clqnqol_est es ) "

TRICIjOBIIJLT,RZIII .AiVATai.lA ira.in, Lg5rA.

Figure .. . .+5

Ðiagnosis: TrichobilhaTzia.
i\Iaf e: 1-05 ancl B.o nun. rong, b¡r o.! to o.r nuir. wide at
acetabuluin, 0" r22 to o.lJ mrn. at anterior enii of gynae_

cophoric canar-, and o.08 to o.o! nur." at posterior end-

of' cana.r- Poste::ior to canar- a uniform dia¡reter of
o "065 to o. oJ! rnni. posterior end of body spatulate.
cuticle fineiy spinec-. 0ra1 sucker o"oi| tc 0"042 mm,
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by 0 ")JJ rnrt. wicl. e" Ace-t,abulum 0" Jl to O "J) nri. pos-

terior ro oral sucker, rarger than oral suicker. Gynae-

cophoric canaf L.t to I"þ utt" long, O"j5 to O,j axr,.

f roni ant e::i or. end oÍ bod;r " lnt ernal f ac e sp j-ne d

heaviJ-y. 0esophagus divides anterior to aceiabulum and.

paircc caeca reunite 0.o15 to o.rf rn¡r. posterior to
ac etabu-Lunr ant eri or io s emirial vesicÌe . Testes l_io to
L4? extend.ing from just postericr oÍ' gynaecophoric canal

to near posteri or end of body" jrxternal- se;riinat vesicle
very short, 0"09 to 0.11 mm, in J-engrh, internaf seminal_

vesicl-e 0.185 to o,2J turr. rong v,¿iilr cir.ru_s pouch contain-
ing prostate cells extend.ing over the posterior o.oJJ nnn,

tc seruinal vesicl-e with ejacuratory d,u.ct opening on smalr
papilla at anterior end of canal-"

Femal-e: Unknor¡¡n

AggÞ and. tercar:ia: Unknorrn.

Ho st : Primar.'/: énas undulata qqqr¿¿èta (South :rf ri can

Yell-or,v-b i l- l-ed d"uck )

Locat ion: Por ta.l_ veins.

Ðistribution: Ruanda-Urundi

Description based on the exainination of only tlvo

coinplete specirnens. The sp ecimens \i,/ere f ouncl i;ogethæ

wiil: T" bergliei, hov,rever the d,iff erences betl,yeen the

tt-fo seen sufficient -r,o reEai:ci tirern as d.istinct species.

fn pa.r'ticular the girnaecophoric canal of the above is ¡nuch

large:: and the number of testes greaier tìran in !" berghei.
0n the other hand T. ggfågg]. ríray weit be the inirua.ture fcrm

cf tl:e above species,
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L72Ð

Ðiq_Cngqlg: Trictrobilharzia,

Mglg: 1l niLa. i¡r tength by O"O) -r,o O"OIF rn., :,iide at
ace'uabul-u¡i, 0. O6 to O.065 mrn. l,iiqe at the seminal vesicle,
0'07 tc 0.075 ¡,r. v¡ide ai; the gynaecopiror.ì c cana.L and

0,01 to 0.06 mrn. wiri e posi;e'.ior bo canar. tsosteri.or end

of bcd¡r spatulate, Cutict e with very rninute spines.
Oral- suclier 0.04 to o"ot6 t,rr,. lvio-e. acetaburLrm o.166
to o'l mm. posterior to or.ar sucker, o"oig to o.o4r_ rnïI.

in d.Ía¡leter. Gynaecophoric canal_ 0.75 io l_.0 mïl" pos_

terior t,o oral sucker , O.Zj to O"Z.IJ mm. in length"
rnnei: face ccvered. i¡r¡ith d_en.se srrall spines. oesophagus
iLivides just anterior tc acetabuJ_urrr, ocint of reu_nion not
obserr¡ed. Externar- seiirinar- vesicr-e o.rt to 0.1) nm. long,
comrnencing 0,0¿i .bc 0 "055 ïrÌr , posterior to ac etabulum,
Internal sei-ninat vesicle nearl y twice as tong , O "Zj 

.bo o, j
mm" in lengt-rr. Genii¿.'ì poï'e on sina-Lr Þapir.la at anterior
end" of gyna ecopÌroric c anal_. Testes LZl cornmenci ng just
posterior to canat "

4gmÐ-re.: Onry f'agments seen. Body i¡idth o.06 to o.ol5
rlrm" at aceiabururn, 0"0r5 to o.o75nat the ovary and. o,05
to 0.06 m,n" behincr the seriinar receptacle. cuticre as
ma]-e" Acetabur'rn o"oti to o"04 mrn. in diaineter, situated.
o"t to 0.41- *m. fro'orar sucker. ovary- spi'aÌ, 0"168 to 0"46
*r-iÌr.. 1n length , o.'l to l.o mrn. from anterior end-" 0vid.uct
fro¡:r postr:l:ior en o- of' ovar jr receives branch frorrr serninal_

receptacle 0,1 to 0.1-5 rui. in J-ength. Oviduct then turns



forv,¡ard giving off Laurerr

du-ct a;nd, ootype 0"f5 to O.

Eggs : Spino.l_e-sirapeci anct

t ermina I sp ine.

Intra"uteri_ne:
ftnmatu_re in lilrlcr-ts :

iliature egg s :

terca.riae: Unknovyn
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s carrel and enters viterline
J ruti. in front of ovaTy'

? n,ac eI -Ie r liile , ,;,ritìr ssiai I

L5O to tBO b:r 30 toI15 to 22o b:t jZ to
250 tc 280 i::r 50 to

15
4A
65

iril Cf a.

i{o sjl: Pr.ina:ry . poci.iceps cristatus (Áfrican ;3reat

crested aqrebe), ?oliccephalus rufi_
coll-es capensis (¿frican I ittl_e grebe)

location: Veins of iire nasaf fossa.

ÐistributÍon: RuanC.a-Uruncli. C. Afr.ica.
For cclilparison rr¡ith other nasai Íor.ms, ref er

to page, .?.5t ", , "

TRI C1ì0lJIilLARZI.¿i IiEÌiGIrclI lrairr, L955d.

H't ÕììT.ô + Ivè o o 0 a ú O ! ô o e O o , ê ê

Diarjnos j-s: Tri cilob j-lharzi_a 
"

l,liale: 4.+ to 5,I inm. ii-r lengilr bir O.t to O.IZJ mm. vr¡io.e

at r,he gynaecophoric canal, o.oB to o,l at the acetabul-urn

a.nd. 0"06 rtrn. posterior. to acetabuhrm. poster"i or end-

d-i1¡: b eo-. 'luti cl e v,¡ith f ine spines " ûr.al_ su_c.rie:: o " o4

by c'0þ riurr", in siz,e, acet*l¡ur-um o"04 nun. ciiaaeter
siiuatecl 0 "t5 to o,45 itun" poste¡'ior Io ora]_ sucker.

Gynaecophcri c c¿.¡:rar 0.15 to o" ! r:ü1. f rorr-r ante::i or enii of
bociy, O,2B to O. j'lj nx:r. in 't çng.¡¡. fnsicie surLlace

?ieavity spineo. oesoi:Ìl.agu.s oivides anterior io aceta-
bulu¡:i, reuniies a l-ittie ante;"ior to genitai ilore. Testes
40 to 6p . Externai serni-nar vesi cie o. 12 Lo 0, f B mrir" io;rg,
ini;ernal- 0.l-5 to 0.2 ri¡i. i.n lengtli. Genital- .pore at



tt o
LL./

anterior eno- of ¿jynaecoljhorj c canal 
"

lgIEle, -g.ggq. anc ce-{c:r.ia: Uniinown.

iì-qst ; Anqs und u-,1 ¿ita unclul ¿t¿.

Location; iiepatic porta,i veiïls"
Dístr:!bution: Ruenda*ljrurrcÌi C. é,frica.

Thi s speci es clossì y i,esvr:ibl ss rI " r¡r.e$onensi,g.

For co*pa.rison r.ef er to pa ge.z,l?..,rt vües arso found
together witii T"

i-i¡imai;u-r'e form of

gnatlnA (page P.tÍ..) anri inay welr be an

the l-atter. species.

TRÏCiIOtsf LiiArZT Ïlarr-' et Bl_a,n,kejiÌeyer,
L956

FÍgureu. o . ..++. ... ô. oo

DiaBnosis: Tricilr:bilh., .-zla.
Ma'le: Two con;olete s-pecijnens ¡¡easureci jr"5 and, 42.zB
rfillf in rength, and- up to o,r-B m¡n. r,vide at the r-ever of
the gynaecophoric cana1. tubicre spi.y, posterior en.
of body spatula.Le. 

'ral 
su_cl.lr:r up tc O"O,lJ rLut" in

d.iameter, acetubulum o,iB to 0.6 mm. -posterior to or,ar
sucirer, 0.014 to O,O!B rn_m. in oÍarieter" Oesophagus

su:r.r:oundeo by glanos, divides ¿rnterio¡. tc acetabu_Iu:r
anrl r: airecÌ caeca reunite at varir¡us _Le vels l.ron the
a-rite'i or f i fili of bod y to t'e pos teri.or encj, of seniinar-
vesicle" Gyn.aeco;oiioric canar,, o"? to r- im. i¡oste:.ior
to or'ai suc.Lrc-¡, oniy O. g2 mrir. in r ength. Ant erior
portion of canar non-nluscurar', whir-st poster:i-or por-
tion bea.rs mu-scfes and spi'es. GenitaJ- pore fies nea.r

anterior border of niu,scul_ar section. Senriniel vesicl_e
cor¡lûences o ,)-)4- ru::. poster.ioilbo 'r,he aceiabulum, o.425

BRaIiTAE
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'.tLn 
in length, ollens inio r:os'ber"ic:: region o.22 m^,

10ng sLlÍ'''ound-eo- bJr Þrostate cer-r-s ancr. e nc-L0sed in a

ci¡rus pouch. Tesies very nuÍrerous, f rom 585 u.o io
L,490. Vas d,efer'eirs oassing fc¡wa;:cr. opens into ihirci
I oog of s erni::rl- vesÍc_Le.

Fenrale: 4L to )O mm" ilr t=ng;ti: i:y C " 12 _uo O.ZZ iun.,

vrid'e. Orar sucrie¡' o.o6? hy o"o!! m'r. in size, aceta-
bulurn 0.oB r¡,in. i¡r d.iarneier.. ctvar¡ convolu.becr r,4l mm.

long by 0.027- to 0.044 irLm. ,,vioe, begin'in¿; 1,Jr liu*.
posLerior to acetabu-r-,rr'" seniin¿.rr recepbacr e a ritt-Le
poste'io.r io ovarJ,¡, 0"22J rnn" in length. Oviduct gives
off ianreri s canal_ anter.ior to seninat receptacle and_

then proceeqs f or'w¿r.ci. tc the ootype. u teru-s vciry sÌiort,
oo {.rJl"lre ri/l-ng very close to the acetabu.t.u¡r"

Eåg: Elongate ovoid in shape ,;vith smar_l recurved. spineat tire broad. enu.
T*tn oorJrpei 25 to jj by 52 to 6ll.¡i veins: 72 'bo L+5 by- 4a*B! rniára"

üercariae: Unknovun

Host: Frilnary: tsr.anta canadeqs-i s (úanad,a goose) .

location: Renal, itiac veins and rnesenteric veins.
ll,istf j.buticn: Eagte ¡'n ccastal- ßtates of U. S"A"

TIìI C}Ì O Bf TTjii iì Z T,{ IJU RÌ{],,-TTT ( ¡rackett , I?42)
lvic,iiullen ei ,Bea.ver , L?45

S)'non)rm: pseu_dobilharzia burnetti Ilractrett , Lg+z

l':la-ie: tsooy tength urilinown. unii-orm oia¡ieter of o.o4B ¡nni.

cutlc-Le strlatecl, non s¡:i'ed. oral sucker o.oiz by o .orro
fr-r', in size. .¡lcetabu_lurä, O. At 6 mn,. f ro¡n anterior end-,

0"040 inni. in cìiaL:re'ber', Gynaecophor.ic c¿na.r_ o,l_44 rruri" in



leng-uti, 0 "4, r!.tä " f rcri 6¡$te¡.ic¡. end. of bod;r.

tes't es not knov¿n. Serrij-nal_ vesicl e sho::,.b, on

ing half the distance bet'vr¡e en. ace.b¿bu I um ¡:n.l_

co;ohoric canat.

Feqale, egg! anci ce!,caria; .trnknolwt,

i{ost: Ayti:.ya col_f aris (Ring_neckeC ouck)

Location: Cloacal veins.
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lì'unber.of

ly occupy-

,(r lfn t --

Di stribution; !{ri sc onsin.

The wri-ter' consid.ers this specie s t o be id.entical
to T. physer-rae (rat¡ot , rgj6\ r,/icivrur-r-en et Beaver , Lg45.
The only diffetence i¡r il:e ciesc'ipti-ons fies in the
position cf the seninar- vesicÌe, in T. physeiiae occupy-
ing the whole dis'bance betrr,ee,n a cetabuluiri anci B j¡naeoophoi,ic
canar. such à chara-cierisiic however is very variabfe,
being; dependent to î). great dear on the method of fixing,
state of aninal r,,.,,.rhen fixed- ani rnatur:ity 6¡ ühe anima],
For coürparison see paÉje "?1F" "

TRf Ci-io ¡f .t-Ë1,âlì Z r Á 0ilÌríLlp. iildl L-ian¿;-Yu:,iu, Lgrl
r-isure +9. .

lliagnosis : !.riqhobltÞqrZie.
Ivlal-e: i.!8 to 5.rL ri:in, long- Body s-Lende'wi.tTi sniootlr
cuticie anci irosterior enct spatulaie " oral- su_c¡:e:: o " orl
to 0.040 mrn" lly o.at\ to o.o4J rirrr. in sizeu .Acetabul_uür

larger, 0"226 to o"jlo -um" posterior to orar suciier.
Gynaecoi,hor:ic ca.nal_ O,AIZ to O "J4J twt. in length, situ:
aied 0 .456 to 0. ?o 6 rit¡ti, .Qosierio. to orar suciçer, rnner
surface bhick.ll' set ',r-ith spines. Teste-q ovar , go to rl0 

"

Vas defereils opens inic anterioL: pa.rt cf seminat vesicte
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vr¡hich ertend_s fr.on i¡rrneci.ir,¡tet y pos ber_ior of aceta_
bu"l-u-n to ttre gyrLaeccphoric cana]. It ,lÐens jnto a i,,¡elt

rleveioped p'ostaie Erand ii'riicn ojlens in turn by way

of b-lie ejaculatcr.y" duci into a c-Ì rrr-is" The cir..ru-s

o_jren---:ló rtes orr. *r,Il3 ¿enirai ,:apilia on [:ie ¿nterior
^.-¡.-¡eno o1' tiLe c;,ynaeco,ohor.ic cane.l 

"

Fenaie: J.B2'bo ,4)4 wrL. long b:f O"O5Z t,¡ O.05? mm.

t¡r¡ide " Ora I suLcker 0. 02 j to o "o)4 by o ,ojz to 0.040 r¡r¡,.

irr size. ,Acetabi.:.hl,ir C.Alj to Ò.142 nylt.,rosterior to
or"al su.c.iier, approxiirrately equal in size. Ovary stou_t,

and spira_l , O "ZB7 to O.Jþ8 nsn, ì-ong, si-uuat ed O " 
jg to

Ç "J| ttw'.. posterior to orar su.cker. Ovicr-u-ci, f rom pos-
te:rior end of ovary opens i'to se¡¿inar receptacre,
0.012 to 0.12) rrü1. J-ong ivith Laure::i s cana.r- present"
Oviduct tu¡'ns anteriorry and, re ceives vitelline d_uct

just anterior to the ov¿ljî.)¡. Vi tella ria f ollicl_es
usi-rally in groups of two or three on either side of
coIriulon cåecuü1,

Egg: Spincll_e-shaped " lr,[ature: I4_] to ZI2 bS, 5l to
/-
6 t ß.Lcra.

tercariae: C. caineroni ri/u, L?5i 
"

Host: Pr:in¿r;r; Experinentally in d,u_cirs and. ßanaries,
Second-ar';r; Pn-ysa gyrina .

Locaticn: Lu"ngs, ie id.neys , l-i vei:s ¿,ircr ftresentei.i c bl_ood

vessel s .

Distribution: Ontario, CanacLa.

fn ih.e C.esc:ription of bhe si:ecies by T,fu a com_

,oariscn is maó.e v,¡ith T. ph¡/sellae ancl_ T. o,uerqued.ulae from

u¡hicir it cleariy dif fers both in bocry ano cercarial
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d-iinensjons. -',,Í'r"tt, however, fails to rrlent-ion .j-- rrr/nrhc*

sensi.s Brackeit , Lg42 whicÌr it closet J¡ ¡.ese¡iÌ:l_es"

The onl-y di.i'f ei:ence beiween the lr¡¡o is Í,ouna in the
ferna.le, the ovaï.y being r.athel: itìoí.e ::ost er'ot-L;¡
si tuated and rhe serninal r-e ceptacle r:a-'her. sinar rer-

in T. v\¡allbesensis. These differences,är.e so sright
Ïre¡wever, that tne a uthot cons'i ders ¡ at Ieas.b tenbativelyo
tha.t the t¡¡o are ,synonirinous ancl that r. carreroni- sho,]d
therefoi"e be sLlplJresseci. in favour of r. v¿aubesensis,

For cornparison see Table III. p.zLl

I. ca¡rç,.r.oni aiso cl_osej.; r,ësel:Ìites i. Eeågllens.iÊ"
l'or cor¡parison see tabie Vf . pt zll

'Ihe descr.iption of T. rrvaub,esensis is given
b eIov,r.

TRrcll0Bri-¡riiìzrA !¡,!uriErjiÏìifjis ( Brackett, r?42)
ir,[clr,ful]_en e-L lleaver rl-? 4.5

irigure " , .+?
$ynon)rm: Pseud-obiiha¡'z-ia -,vaur¡esensis Braciteüi, r?+z
i'l?le: ul: to 5.62 rw¡i. Iong by 0.o4r to o.o6p ¡nrr. i,vioe

at, acel¡rbu-ru¡r. Acetabulum situatecL o,zlJ r.ri-t.r. froro
anterior end-, 0.040 n::n. in oiai:ieter. cuticie stri_atecr-.

Gyna eco;ohori c canar a "252 to o. jo6 m'. rorig , o. j4 n¡i.
frori an be:rior i-nci. Testes ap,oroximately l_00 " Seininal
vesicl.e e:<ie:;rding f.r:om jusi posterior to acetabul_um

to the gynaecophoric canal-. Geni[¿l pore at anterior
end of gynaecophoi:ic canal_.

Fqmqle: iji¡:ifiir in size r,o ,rírare. h(:eiabulun o.jo6 ¡ml.

fronr anterior enc1" 0var;y not coil-ed , O"lZJ t-,:.r;t. in
lengbh and 0" 684 rrirri. f ron -r,Ìre anter.ior e¡.Ct"" Semj-nal

f'eceij'r,r'ìcle 0"0) rrun, long. cvid-uct lead.s into oo.i;¡rpe
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midv,iay beti'veen or¡at'i¡ and. a cetaì¡ul1¡n.
ã'; o (\ at" a ,' --: -
=:a, 

v-r v--,r ri: Unrinolïn.

Tiosi;: liy-r,hye lgllarÀq (Ring-necked_ cLuck) , ilgr.gg4
anericana ( Bai optate )

Location: tntestinal ano cioaca,l_ veins,
Ð!sbribu.gign: Wiscons j n, U. S.A,

fln a r. n'vrlC puJ_ftI tn *r,jl ? oe,s cri;oti otr of tÌr j_s sf.,eci es
needs cla'if ica1,ion: Bracliet b descriires rhe uterus as
proceeiì-ing Þast brie acetarrur-u¡n aÌthor,_gh the position
of the genitar pore was not observecr. rt see,'s armost
ce:rtain that he was ¡iisiakenr ås such a strrrcture
i,vourd- necessitate tiie r:e¡noval- of this species fron tire
su-b -f amily Bí lþarzi el_linae 

"

TRItiiûBiIJr4HiIå CjjRiiLEI riain , I?56

Figure..."+6......".
Diagnosis : lf¡çhoþitha rzLa.
i'lal-e : OnJ-y iricoirrplete speciroens obee'vecl. Lar.¿;est
piece 6 mm. 1on4 . O "25 to O.ZIJ rnrn. ,,,ride betwee n
acetaburu¡ü and- canar , o "2 to o.25 r¡¡r. wid"e posterior
to canal. Cuticl e covered in s¡ral-t spír:es. Orat
sucKer 0. ll rnn. in di ameter, ace babulu:n O, BI) mr1,

posterio:l to oral su.cÌ;er, O.15 [rur,. in cliameter. Gyn_

aceoiihoric canal- O. jJ mm. Iong, situated. 2 nmr. from
ante¡ior encl of body. fnner face cove,reC. in s¡nal_l spines,
Qesophri¡1us o-ivides ante-rior' to aceiabu.lr_rn, paired câeca
reu-ni te f /4 d.i stance be b,,,¡een ecetabu_f un ancl g}rnaecophoric
canal-. Testes ovel, lO, very large, O.06 to O.15 rnn.

in diarrreter. ,serninar- vesicle onry occupying posterior
hal-f of zolt.e bettr,ee¡r ace.balrul-um en.d cana]-" External



tomparison of T"

(¿ rr

TABLE I]T"
c aineroni ¿ino

Ìxeâsurelne¡ii; s

!.. {egþ_sgqgsis

in mm. )

T. cal,re ::oní T" v,¡aubesensis

l:iale:

Length of body

0ra1 bo:lcet¿,bulum

Oral to G" üanal

Length G, tanaf

Test es

t"LB - 5,7L

0"22/0 - 0"1'7

0.456 - O "g06

0"2L2 - 0"1+5
O¡rOU -L] U

r /a
2eA1

al 
^nÍwo(12

o "54
0 "252 - 0,106

100

Fema._l-e:

Length of body

Or'ai- to ;lcetabulun

Oral- to Ovary

Iength ovary

Lengtir Sem. Rec.

).vL

L,2L5

o "19

0 "28l -
0,012

4.?4

0 "142

o "59
^ -,-ôu")rö

o "I25

Ás mal e

o "106

0. 684

0 "125
0.05
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semjnal vesicle 0,ZJ rlu.r_ long, internat A"IIJ unt"
I ¡n.- 't-..-: )- -r rrlrg. renf L,i-: por'3 olL srial'ì pspirii: :t ¿lnterîior ei-rd.

of cana.l 
"

Fenale: l-0 nim. rong in the only ccilpr eNç specirnen.

Q.ll mrn" v¿ii.e aL ootype, O.Z to C"Z) ,u;,. wioe at
ova ry ancl Õ "L].5 tc 0 " 2 m¡¡r. ,ooste:lior io ov.iry" Ora I

sucker 0"1 r¡i. in ci.iaine-ber, acetar:ulu.rn o.ro! rrrn. in
d.iameter situ:bec 0,5,i¡r".Ðosterior to oral sucjcer.

Ovary r "525 ru*' posteL:ior to or ar sucite L:, o, 6þ nr:n"

long. Oviduct frori poster"ior end of ovarj¡ gives off
Laurert s cal¡al- a.nrì receives branch froru seniinal recep-
tacle, 0,2 urit. Iong, bef ore tu.::ning f orw,Hrd to ootype
0,45 Ítrû, poster:ior to acetabulum"

Egtg: fn gut: fI.regu.lar.ly oval, one sid.e nol,e convex

than the other, g5 to rto by 46 to )r nicra i^¡ith short
su-bterrqinal spine.

Cercar''i ae: Unknoi,yn.

Host : Priiriary: Cqr.fle ryÈiq_ (rrieO kingf isher )

location: ileoatic oor.bal veins.
Ð¿s_tËibution : Ruand.a-Urund_j_ C" ,4frica"

TrI tt1üil¡Ì-! i:P,ZIA Û_ü.RVI ( yarna gut i
r\,icir,u,l. l_en e

0rni ihcb i lLa rz-ia

( Yarnaguti, l-g4L)

I q¿'ì \

i Bea.¡er L9+,

!'igure"""."2q
SynonJ¡ns : Pseuoobif'a'z-j-a c orvi Ya.maguti, Ig 4I 

"

enberizae (fer¡rale)

Iro , 17 bt)

Dia,qnosi s : Ir_icþobil_harzia,
tUqþ: Tv¿o coiri,oJ-ebe speoilnens , IZ anC g,4 rut irr
hy O "J2 

*uc 0. JB luit. at the slrnaeconhoric canal-.

unar:ned- except ¿ii ilre L{;Fnaecophoric canal-. ûra!

J-ength

ûuti cl-e

si-lcKer
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O "I5 ilírl. in d.iaLaeier, acetal¡u_l-urt O,l_g rnrn, in o_ 
j auietet,,

1' I to r"2 ,vn. posteL:io'bo tne or¿,.1 suciçer. oeso¡rhagus
d,ivid.es ¿int,e:rior tc ace-Labu-lu¡ri, rrairecl caecä re11niie
O.t2 tc A "J?: nun. poste::ior to aceiabuhi-n. ,ilestes l1O
to l-80 in t',,¡o or three ro!?s, Se¡nin¿l- vesic.le coiurri.ences

iin-ined-iately posterior to caecal_ reunÍon, pos tericr .oart
e_l,c't,f seci in ci rr.us pouch wit;i a shcrt ;orostate anr1

ejacu-la-uory circt. Gynaecophoric canar L.?t tc r"JJ am.
1ong.

Iio st : Cqryus corone corone. (üarrion crorv)

The a bove is taken froin the origi*ar descriptio'
of tÌre species' Át ilre sa,'e biure yama¿uti described
a femaie f'r¡rr Emþgriz.g. surphurata wirich he narned

Ornit¡lobil-4arzia eniberi zae. The descr.iption bei ng a s

f oll-ows:

0Rhif Ti-iC BI i.[lrli ZI é j{iviBEF.I ZÅE

Fili f orrn 4.J to 6"y rnri" long by O " 11 to O.LZ|
rfllil' at the ovary" Cuticle spiner. Oral suclier 0.042 mm"

in d ianeter, acetal¡u'r un o" 2J to o "Jl rnn. posterior to
the anterio' end of r¡od-y, 0"0 61 w,s. in oianieter. eesoph-

¡ i __: -ra8us dlvloes a¡rterir¡r to acebabulun, reu_niì;es poster.ioi. to
seminaf'eceptacte at the juncrion of anterior and-

nidcrle thirc of ì:od;r. Ovary Ioiig, tubu"ìa:r and spiraJ_,
^ =ôu 

" 9ö to O "45 rrji. in 1ength in poster.ior .oai:t of anterior
thirit of body. Ovic1u.c t froin posterior eno of ovary
recei ves branch frorn s ernin¿rl r,eceptacie i,.,¡here a Laurerl s
canal is given off , turns forvvaril tc join with viter-
line ci.uct o"j6 to 0.7 nun. posie.rio;. to acetabul_um.
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.$eminal r.ec epta,cJ-e o "og to o. ro5 úu.'. long, uterüs
o_íJens j_lrurediately poster.ior. to tiie a ce.r,a.bu_.1 um"

iio st : trlmberizA slill:hu.rata"

Ito, (l?60) ciiscovered_ 
'ial_e ani- ferial-e \,,roj..úis

fron torvus clone qgrcqq anc Corlvgê g-gI.o.!_e_I_Ègs

þo+gggnslÊ" The ir,al-es,,./ere found- to be identical to
mI',. co'vi ancr- the fenaJ-es to a." ernì¡e.r.izee. Thus the
*r" * u*-r* mlr-s'r be suppressed being synonyrrror,s

to the f erla_Le of T. c orvi 
"

rRLqrrOETrJiABgrA FrrlrÐÈulq. ( szid,ai, lgiB )
lvicl\,[u}l-en et Beaver Lg45

Figure 2+..
Synonyin: pseudobi_t_harzia {r_Ufg{,n!,q Szictat, L?jB
ÐiagnosiÊ: Trichobit-narzia.

Mai e: Desc::iption f rorir f 
'agrneni 

s, f ron ¡,¡hich iir a.ppea'ed
that the body length uras at l_east l-1 to rz mn, .,r,,/idth

in region of testes O,-LA to O.l5 tnnr" 0uticl e srnooth

erce;ot f cr sucr.'ers ¿ncÌ gynaecophoric canar. ûra1
sllck-or. 0"0j5 by 0.OJ-nrl- j_n sÍze. Oesophagus O.OJ änr,,

longr Þâireci caeca reu'ite berrincÌ seninar_ vesicl_e"
Ácetabu-lurn 0'0J! LnLir" in diarueter, situatei o.6f nin.

from anterior end- of vì.rorrn. Seminat vesicle betl¿een
pa.ired- caeca, enters cii:ru-s anci ter.¡rinates in e jaculatory
d-trct l,¡hich is shor¡¡n in the irl.ls¡r.ation as aboub r/JrÕ,
the lengLìr of tire se¡rinaf vesicr-e. Gynaeco,choric canal
deep i¡ittr muscl_e bands and. spines.

Female: Del-icate and- f ra.gi'r e " Ido oescL:iption given.
Egg: Tvfatur.e " 15 to BO t:y +J to 55 mi.cra. Typical
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T¿rill,E IV"

tomparison of C. elr'ceri-zae and_ of I. cq4vi Íeilal-es.
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îeggt shape wi.'uh stir3.ni;J_y

Host: Oyr-nus oiqt (h:ute

bent spine at
sv¡an )

o f ¿¿r-rt "

^-^¿)v

broad enC "

reürai-:r in
on sp ecirnens

Loca-Lion : Bloorl ve,sr,:ot s

DistrÍbuticn : Gerrnany.

The positi on of this species rrnst
question sirLce-bhe oescr-ipticn rivas basec

in a b¿d siaie of clecay

TRIüIiOlJIlfir,.i?ZrA 1iû,r,¿iLE:i.SrJ (iTj smonb, I?Zg )
i{ici\,Íult en et Beaver L?45

s)tnonyms; rmroature BifT.¿r.ziell.a poroni c¡, r.owa'l ov;qki

LB76; rnrmature Denclritobir-harzia. pur-ve'ur-enta

0dhner: , L?lz; PseucÌobilhar.zia -tiowat evysl:,i

Ejsrnont , I92? 
"

Diagnosis: Trichobifharzla"
it[a]-g: Up to ,", Í.r.ì. in length, by O.l_6 mm" wide at
seniinal vesi_cle, 0.lB mm, at the gynaecophoric canal
and- clir¡iinishing to a cons ra.nt ,,i¡id th of o " I mrn.. thr"ough_

out the t ength of i;he t est es , oral- su c uer o . o4J mrn .

in diarneter, acetabulìln up to o.! rrui:. _posterior to oral_

sucker, 0.064 n¡n. in diareter. Genitaf pore situateo
0 ')4 rnrn' fr:oär the ventrar sucker. and, t hus presunably
the gyriaeconhoric canal- begins about I iu¡i. lroste:ricr
t o ora I suc¡r-e -r: . Test es nurnerous , o ver loo in the
i-Llustr'ation, comlïen cin.g O. JB mrr" i:os.le::ior to sex

opening. serninal vesicle com.riier.ces just pos.¡erior
to ocetabulum"

Femal-e: Unkriown.

lio st : .Anas ct.e_q ea ( torrunon t eal )

Location: Blood vessels of gut.
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ïJi str:ibu bio11: Pola¡rd.

0n-bhe ai:ove data compalisolr. !,Ji[h oi;]:rer for¡os
is i¡ri-,ossi-bte ' iver.¡ertheless it 3pEear.s ro ciosety
reseir:ble 1. shout eo-en!, rr'ai.'. anci T. anatina Fai_n.

T'tlI üïiOji ILH:tÍìZIli irl,rSC IOi¡ lc'a in , I955d "

Figur.e 56 ".
Ðiagnosis: Trichobit iier zla"
i\,[i:]-e: Longesi; speci¡ren seer], inconi,ple te at poste:rior
end., t9 rrm. rong. Tl¡o cornplete riiajes iÊeasureo rl and

18 " J rn-ri' r.espectivery. i3ody o. o5 to o. oJ mrrr" wlde at
acetaburr.xr, 0"r to c" l-2 rinr. wio-e at gynaecophoric canal
and- 0.04 to o.o6 nr"i. lvid"e posterior- to canal" poste::ior
eno of bod-v spatu-rate. cuticre smooth or with very
minute spines. Oral sucl:,er O.OrB to 0,046 mm." b),

0"Oj to 0"0J8 nrn" iri size, aceiat¡ulum O,rB to O,415

Irn. posteri oL: to anter.ior" end of bociy, o. 04 to o .o4.7

b-v 0 '015 to 0.04-r- rim. i¡r si-z-e " 0esophagu.s bif u.r=cates

anterior to s,cetaT:u-l-u:t , paired caeca reunite i¡
region of seminat vesÍ. cre, ac'¿uar- position varial¡le.
Tesies f 70 to 200. ãxternat seni:rLal vesicle 0.2 to
0"25 ntn. l-ong, internar seninar vesicr-e o,25 to o"t+
mr'r1o in Ìength. Gyna ecophori c ca.nal_ O .t to O. ]5 mrn"

Iong"

Femal-e: -b-'il-,rforn anci na.ruowe:r th¿.n nal_e, one coitipJ_ete

specimen ll mnr" long by o,c4 to o.o5J m" ryicLe at
acetabul'rrm, 0.04 to O. OJ nrrn. a,t ovary anir A "Oi5 to
0.0) nL,':r. poster'ior to ovary. cuticre as Írafe. oral
sucicer 0.04 bv 0.0J6 ruii. in d-iaräeter, acetabur-um o.4z

to Q,J2 rnn. posterior to anterior e¡rd_ of bodry, O.O1
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tc o.ot8 mrn. in dianeter., 0eso;oha-us Ì¡ifurca.les an*
terior to acetabu-lu:rrr, pair"ed ca.ece re¿nite iu:rüeoiatet y

postei'ioi to se.,.ina'l l.ece_otacle. Ovaï,r' O ^625 to O,ro,

iÌinÌ" long, situ.ted. ro2 i,1r,,.. fro¡¡L anterior enci of bocìy",

slriral. Oviduct fro¡r. posterior end of' ovaïy receives
bra.nch fron seniinar receptacl-ee 0.14. to o.15 nui. 'r ongr

girres off Lau-rert s canar and lrroceed,s forlvard. to
ootype 0"15 to 0"2 mm.. poster:io'to acetabu.ILun. uterus
opens immedia,teJ-y posterior bo acetabulunl.

E&ijs: Fusif or'¡r i,,¡ith sriarl beruiina f spí-rre. 2go to ,to
by 50 to J0 ni-cr"a, Tlvo irruratu.re eggs measurec. zoo and

2r0y I ong r'espectively.

üerc¡ria: Unknci¡n.

ïîo st : .Ana s unduf ata undula ba (south :\f ri can yeil_ov,¡-

biiled du-ck)

Location.: Veins of nasal fossa.

fþtrlbution : R.uandi-Urundi û , ¿frica
This species seei'ìs to djffer sur'fÍciently from

g. auirel-iani to warr'ant it s ¡naintenance as .à cListinct
species, Iloi,uever fo:: a rûore rj.etaileC comparison with
this and T. rod.haini refer to page"AÞl . .

TRr CtioBJ- $i¡ riZIA Qqg¡ld!å
Brur::rpt (Lgjl-b) obtaineq adur-ts of !. rcossareu¡i

fJkrjabin et zakhai'r=or1r, Lgzo by infecting the o_omestic

du-ck'¡¡i-r,h c. ocel.rata described by La vaÌette si"
George in 1855" On grounds of prioriry the ne.ne

becane T. ocellata"

f;zidat {I9+2) sho-;¡ed thâ"t the cercaria.e in
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Eu-rope vrhich authors haci ref errecÌ to as c. ocerl-a.ta

ïrerre in fact ms.rii:er.s of dif:le¡-ent spccies. For ti:is
rea-son the term ? ocellaiar shcu'l d- only be useci as a

general ter'¡l to d.enote the cer.cariae of the sub-

f a.r¡iry Bilh¿rzielliriae" Tab'3 e v shor,rs the dirrensions

of the ocel.lat,a êr.oup. Szidat consider.ed the cercaria
u.sed by B:rumpi to be t, neocerlata, since ducks i¡rfectecL

with bhi-c cercari.ae prcducec egåjs sirnilar to those

o-escribed by Bnrrrrpt,

llithout a L';nol,¡l edtie of the lif e-c¡'ç]ss of this
group the proT:lens cannot be resolved, the only con*

cl-u.sion being tha t the name T. ocelf ata should be

su-opressed in favour of r. elvae for the irlorth .qmeri can

spe cies ciescribed- by ir{cli,'iullen and r, kossarlev,ri for the

ãuropean speci es o_escr.ibed by Brurnpt.
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TETCiI0BIL-H::i¡.ZIA ELVIåE (tvti_Lr e;r, IgZl)
ivÍcäiull-en et Beaver. , L?45 

"

synony¡rs: TrichcbrlÆr¿f-a gs_qlieta ir,Ícirdu-_if en et 13eaver

Ðiap,ncsis: TricÌobilirarzia"
tdq.Ie: ûver 5 nul. in lengbTL. Oral su.cke( O.02 to O.O,

by 0.02 nm" in slze. Acetabu.hun si tu_atecl O")? to 0.4 rim.

frorn anterior enc of bod.y. oesophagus oivi_des anteri_or
to aceta.buli;m anrr- reunites jrrs-ü an.berior to i;he seminar

vesicl-e. Gynaecophor'ic canal_ o"o6 to o.l m-m. in lengtÌr,
situ-ated 0" J to 0. ]6 mm. posterior [o the acetabulum.
seminal vesicle anterior bo the canal_, oo 2 il_itr. in lengtn.
Test e*s numeroüs E

!-emaf e: 2.1 rc'n", longu Orat sucker 0.2 by O,2 ¡rim" j_n

size :¡ith ac etabufrrm si tuate d o " tz to o .Jl uvr, post er-
io:: io the orat su.cKer, 0escphagu.s di vid. es antorior
tc the acetabult¡ir a.nd r.e unit es irnmed i att eìy pos t er: ior
to th-e seminal receptacle. Ovary 0.24 'Lo o.J6 rnm.

posteL:ior to tl:e acetabuluLü ','',¡i- th semi ne,l receptacle
behind .i;he ovar;r. Ootype irutediatel;r in fr"ont of
ovary.

ãg¿ls: trescent-sTraped anCL spindl e in torni wi th a

l ong spin e a t e ach encL, one iìiore point ed_ -r,han the
oth e r " liTatur: e egiìs ZZO by 60 nic ra .

Cercariae: C_" elvae i\,iil l6y, LgZj. lriore cl-e-t ail_ed

d-escription of structure bj¡ Talbot (tglS) anci of
behaviou_r by Cort and Talbot (lgt6) ,

llgst, s : Experinientat ly in d o¡ire st j- c o-u-cics , canari es and_

rna..llarcls o

Secondary: L,\rrnnaea stagnçij ;-s.
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T ^ ^ !: -Locatr on: Intestinal r¡eins 

"

þqi:ribution: i[ortir Anei"ica,

i\{clvlul-len and Beaver oostul_ab ed ¡ila t thi s species
is s.vt1oíl.l,rflf ¡.s to T. kossarel,¡i (St<r¡abi n et Zakharroiv,

r92a ) and to r" ocel-r-ata ,¡iri crr rJru-riçt (r?t]-) obtained
lror't inf ec¡i ons r^¡ith cer:cariae ocet].ata ( La vatett e ^

r C)- -\Lo)))

since the size and behaviour of t. elvae differs
o-uite mar'ìceclly f rorir thai of c. ocel_l-ata as oescribed
by La vatette and, other i¡orkeT",s, and. since onjy fragments
of !. o cell,ata ancl T" kossarevri lreïe ob tai ned , it seems

more feasi-ole to regard the lrTortli Ámerican ,species as
¡lì otì na#q4J Ullf V U â

TRTgHqEL!4RZr*\ 0iìÊrrìOr\riùjrs (i'racFarrane et Macy,
L946) tr'iacJ., Ig52"

Figure . " ..2r". .. . " ". "

Ðiagnoåis: Trich.¡bilharzia,
Male: 5.4 to 6"6 mm. in J-ength by C.0þ to 0.0! mm"

trj-oe. Cu.ticle spi-n¡r. Orar sucicer averages O.OJ 6 tc O.O47-

Ínii. in siz e r âcetabulum 0.4 to o . þ ó rnrn" posterior to
&¡lterior eni- of bocly, o.046 urm. in d_ia¡reter. oesophagus

oivides anter'ior to acetabulum, pairee caeca rerinit e

just an'l,erior to dynaecotlhoric canal. Gynaecophoric

canal 0.1 to 0"4, rili-.:. in tength with geniial pore at
the anterior enci. seninar vesicle o..l-4 to o.2i nir¡i.

ir:. l-ength.

llemal-e: 1.4 tc 5,I mnt. j.n. length by O.Ozl- to O"Ol mm.

vricj,e. Oral suckei' averages O"O4ó to O"OjJ rnst. in
size, åcet,abu'lun 0.04 mrir, in diarneter situated, 0.27 to



218
a'J2 nn" frorn arLierio' end- of body. ovar.,F o.r6E to
O "24 nln" in I en¡,;th, situaied_ O "rti to O "bg r,ts." frcm
anterior eno cf bod5r" Seioina I _r,ec eptac_Le .¡vetl d-ev_

e'r oped, 0 "08+ tc 0.164- ¡nn. in lengrh 
"

EgEs: Spind.t e shaped, strai¿;ht or on-Ly siigirti;,r
curved,, L45 to ll0 by 40 r¡ricra"

Ceqp_a{.igg: e " oreilcnensi s }lacf,arla'e et irdacy, Lg46 "
I-Iost: lrri-mar:y: ExpeL:i¡nentar ly in lre.rring cluickrings.

Ëec ondary: phy$a anpu_ll_ac ea

Locqii on:_ Ivlesenteric veins 
"

Ðistribution: Oregon., U.S.A.

IviacSr et ar- (1955 ) co*pared ià is species vr¡ith

i" ervae ancl T, szirlati and on the basis of adurt
and- egg chara,cte's srrowed. it to be a distinct species,

'r, oregonensis also croseì-y resenibres three
cther species: !.. sziciati irTeul.iaus , i_g5}; l" Þgfgirgi
Fain, L955 and- T. carrreroni r,il''r Lg|j. compar.isons of
the adults and- cercaria.e can be r:iracre 

'¡ith T, sziclabi
and T. ca¡,reroni, but unfortunaiel;- onJ-y the rnale of
q" berghei is knorr¡n. (Tabl_e VT )

Fro¡n the avairabre d-aba there is no appreciable
difÍ'eïence betvyeen T. orep;onensis and. T. Þ.glÈgf.
Two points ho,,¡evelr pr.eseïve rheir id.entit¡, ¡or. the
iittie being; lack of zuff icient data and d.if ferent c,an-

graphicaf l-ocation.

.Althou"gh the cercar.iae of T. oregonenis and

f.. szJl¡lat-i åre very sir¡iilar, the only differe¡lce being
th.e rrror e posto.rior position of the ve;ntral- suc!:er in
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the f ormer speci ës r the adul-ts seerit to criff er. signi*
fícarntly i;o war:rant r'etai.ning "il.reär as distinc.t species"
Tire inaie of L. sz,id,ati- has a moï.e n¿ìrrciv boc.;r, sna_Ll-er

srrc:;ers and, ; ";;rj.rnaecorlioric canar; *rhírst the
+¡^t,.- I ^ .l ^ - r --^lelriJJ-e -Lis also narrower, rras sliarrer suclçers ¿.nc,- a

1ar'¿e-,r ovar.y situa üed in a flore posNer.ior position"
All suci'r differences in toto ,seen su_Í'.if icÍent to nain_
tain 'ûlieir separ.ate icl entities.

compariso' i',¡ith T. cafleroni is far. rnore criffi-
cul-t, the¡r cl eaz'Iy resernbt e each other in rrran¡r l,,/ays a.s

'u'¡el] as parasitiz-ing the same snai r genus, and both
being present i. I\o'th Árnerica" oniy .l,wo di-fferences
exist be'cween the cerca,riae, the tair_ o,f c, carire_r.,:ni

drorter, anc the cliagrams of them show that whil-st
in Ç.cqllgroni- four of the f i'¿e penetrat,i¡n glancls lie
poste:rior t o the acetabu_l_um, in t. oree,,one¡rsis only
three of thern oo so" rn the aciult iuale, the only
diff ererrce,s are veïy st ight. Tile reng'bh of the gynae-
cophoric canar- and tÌ¡e distance between the or¿ar_ ¿nd-

ventra-l- sucicers are srightly greater in T. o::egonensis,
although this may sirnply be ciu-e to the sli-ghtry rarger
bod_y size. fn the Í,e¡nale the on-l y d"if f er.ence ai)peers
to be in the rerabive sizes cf the ovi:î[ ai:d seminal
receptacle, in T. el.egqq9g_q.iq the ovary being no nore
than twice thre Ìength of the se¡rri nar receptacre i,,.,triÌst

in i" cameroni it can be as rrruch as fou.r ti¡ies tlie
length,

unfo'tu-natety the naturar- hosts of these two

forms renains unlçnolrn so 'bhat it is -impossibie to come
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to a fÍnal- conclusion regaL:ding 'bhen. The r,vriter
feels they a-re ihe sa-Lle species i;l i¡rllich ca,se -r,íle

specific nârjiÉ) of i;iis s--ecies luou.Io- be T" waubesensis

iBrackett ) , be j-ng syíìoû,!r111¡¿s to ï" car.neroni arLcl T"

orep;onensis" lror the presen-u ho.,,rever. the;r must reärain

separai e 
"

lRICHur[-rr_,p,Z.I{ F}iySELlÁE (TaÌbot, Lg16}
ïtciviullen arlC. Beaver rL?4,

Diadnos is: Tri cLgbifharzia 
"

fuia]-e: up to 1,5 rnn, in J-engtlL. orar suc.rer c.ozB to
0"04- bv 0"024 to o.o2B run" in size, acet'bulum sitliated
^ 

t/ L^ 
^ -nu " -Lo ro Q " t+ ütril" pos ierior to oral sLr,clçer¡ o " oI6 to

0 "OJZ mti" itr ci. iairreter. Cesopliagu-s cLivicies anterior, to
acetabu-Lrun, r'eu.nit es an equaÌ di s tailrc e pos berior tc
it near the antelrio:: end of bÌre serainar- vesicr_e n

GynaecophoL:ic canar, o. r to o " L! mrrL" rong, siiua.bed
a"7 to o" 68 m,r. 1:osterior tc th.e oral- su-cHer" seminal
vesicle extend.s f ro.Lr, jus'b pos te.r:ior of the a cetabufum

to near the g¡r¡¿ecophoric canaf, its posteric¡r part
enclos ed in prostat e cer ls " Testes g 6 to 160 arra.nged

on ei ther sicle of the colïulion c¿r.ecuri.

Fema]-e: up to 4.4 nurr. in lengbh by o"o4 to o.o8 rnm.

wicre. Oral suclce:: 0"oz+ to o "04+ by c.oz4 to o.o2B rnnie

in s iz e ¡ âc etabul-urn o ,oz+ to o "o1z ryri. in di amet er ,
sit uateo. 0. 2 to 0 . ) ;rirn, po,s ter,i or to 'bhe or.ar sucker,
cesophagus oivicLes ariterior to the a.cetabulum and, reunites
ii:rned"ia.tel'v posterior to i;he serninal- recepiacie, Qvary

stout enci lcoped , 0 * l to c) ") run, post,erior. io bhe a cetia-
bulunr, 0.02 tc O"2 t(trírø in length.. Ovictt_rc t f'ron posterior



TABL}T -fT.

'l

lvlALE* _-_ T.- O.tìEGoNrgi'isrs -* T. -F¿LDlTr T" ii-rfRGïiEf T. criìit¡;rìOrirJ

Length bod y.
1ili.d.th body.
Ðíam. oral sucker"
Di-arn. ¿e c et¿lbul-um.
Ora1 to acetabul-uni"
Length gyn. canat.
Oral- to g¡r¡. canal-
Length se,rrl. vefi.
No; t,g s;'bes 

"

COiliPARIËOi'ì

lro*r,=rt"r¡ent s in rrun"

Oì¡ T . QtìJiG.üisIìli-j_l ,Sr__!-Ëng[r_f-*ÐEne4liT _Aqd_{. -ü].{i\üHRCINl

l'irlil-'ALrT

Length bod.y,
ÏTiclth bod"y
Dia-rn" orel si;-cìçer.
Día¡r" acetabul-um"
Ora-l to acetabuluin"
Qral- to ovary
Length ovalty"
Length sem. recept 

"

Egg "

5"4 6"6
0,05 0 

" 0g
o "056 - 0.041

0.046
0.4 0.56
0"j o"4,

0"14. 0"2-L

¿-nreasu.rernent s in nic ra

, "0,0.02 o .03+0.028 0. o1B
0.01?
0,47
o,22¡ //U"bi)
0"20

lo

1"4 
' 
"r0" 04 0.07

0.046 x 0.A75
0"040.21 a "r2

o "+5 O "590.Ì68 o"?4
0 "084 0. t_64

L4-, IIO x 4oz
Spind.Ie-shapecl

f Standard. et:ï.or

+"4
O. O6
0 ,04

1"0
0,or6

0 .02, x 0,018
0.0f6

o"27 O "1I
0 "97
o "140.17

L?l 2l-0 x 31 65
fjpincll e-sha,oed

5"8
0,I25
0.0,

0.+5
o.tl5
0,?
Q")ö
6y

0
0
0
0

0"04
7ç.

a()

2'.7

40

)"IrJ

,b+o
v6t¿o
o,2l-2
o "+r6

2" !-L

18-+l
o "71o"145
o"go6

X

1,82 - +"g4.
0;05?- - 0,059
25

as o::al
Q"2)-1 - 0" !)42
o " r? o.5g
o,281 * 0 "1580.01?. o.I25
L47 zLz x 57 6l

;Spind_l e- shap ecl

n)
N



T/IBLE VT. (conttd)

ç-ER"hRIu.z

Length body.
T,,¡idth bod;r
lengtÌr Hd,n or.g c

l,'lid.tl:" hd." org"
Length tall
T'¡idbh tail-
Iength furca
i,'',Iidth furca
V.S. to post.

T" _wåäallE_NÐT $__- T. _SZrDÁ'r'r

,L5
6?

97
4B

426
4l

222

o2

145
,1 2
gt

54
+rr

44
2+l

24
Il_'

,7
7.)

.6
I

c" {grìqqELLÀ'Iê q" _ülii\'ilü:ìr)i\I

.7
"7

14A
lo
70
5o

400 - 440
40

2+O
25

125

t19
trn

l_08
) r:)

56?
?a)
t(,)

225
21
?o

E

s
ãr

s
fr
F
T
t

4-,6*F
0.7
2,0
o"7
4"4
u.2
2"r
0"t
2"2

l\)
Þ
n)
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end- of ovary receives branch fron:r seminar_ r,eceptac-r e,
gives of-f a Laurerrs canal_ ancl ru_ns fori,¿ard- to the
oot¡rpe, riid--r'v¿y between the acetaburu* and the ova'y,
Egg; $i:indl_e*shapecl, one encl_ coni,cal_ encling in a

sharp point, the oiiie' tapering tc fo'm long br_unt

spine. 170 tc Z5O by 6¡ to EO mi crâ.o

Cercar"iae i t. physeilae Talbot , Lg16.

Hosts: ãxperimentarry in pigeons, niaif,¿r.cls and cânariesu
Secondary: physa pai.keri and. p. @.

Loca.tion: Int esiinal veins.

Ðistribution: North A¡ne.r:ica,

The status of -r,his species is o¡len to a great deal
of questicn. rt is obviousr,y very croser-;r r-era.ted, to
r'burnetti, T. norÍconensis, T. kegonsensis (Brackett)
and- T" g1¡erclueäu.l-ae (tijcleoC)" wiost of the literature
re¡¡a::cis the Ìatier species to be iaeritical_ to T. physel_l_ae.

For a detair-ed- accolurt of this problen see Table vrr ancl

d.i scu ssion on pa ¿e. ?Í.5. . .

TRiCIiOBïri1ÁjìZIÁ r.¿Udtrr.JEDúI/{E (I,i:.cLeod , Ig jl o ivlcI,eod.
anC. Little, Ig42)

synonyms: Fseud-obifharTier.=þ querqued-ufae lricieod..
Diagnosís : T{ichobil_}iar.zia.

i\ilale: An aver"age of 1.1 rmi. in rength by o.rþ mrn. *axi-
m,n wic-th. Bod¡r coni.pressed d-orso-venbr.a-11y, cu,ticr e

covered r'¡ith s¡aar r- spines. oraf su-cker o 
" 05 to o,062 ¡nm.

by 0"4 to 0'45 firiri. i¡r size, acetariu-ru.ri o"04 to o,oJ riu_rr,

in diarneter, situateä O "25 to 0.44 t,,t,... froi;l tlie oral
su-cker. Gynaecopho::i. c ca¡ra r o "zj to a,42 rnm" in l.ength
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sl L'ui1úeQ ¿it an average clist¿nce of 0,68 ¡i,r-ü. fron the
anierior eno. ceso-uhagus for¡ns bur-b just arrterior.to
acetabu-lu"rr froÌn v¿hich paircd caeca ar.ise. The caeca
reunite just pos'ce'io.to üire ¿enitar pore. üommon

caecurÍ1 zíg-zag encl osed li¡ith the ies [es. Testes 2IO to
2+0 " ,se¡'inal vesi cre oc cupies ,øÏrof e sllace 1¡ etween ac e_

tabul-u,¡r ana grnaeco,orroric canar v,ri¡h posierior part encr-o-
sed- in ci-r.ru-s pouch !rd- th numerous prostate cerls present"
Lien:-rar pore ab the anterior end. of the gyna,ecophoric

canal 
"

Femal-e: -An a.ve'age of r.86 r'rn. i' r-e'gth b.,y- 0,06 mm"

maxi¡nu¡i .¡,¡ir1th" lrit a¡nentous v¿ith postç¡i oi- end_ spa.tulate
ano cuticle suiooth or f inery tu.bercur-ate. orat su.cker
0 ' 0]4 mrrr" in d-iameter, ac etabu-r-um o " oJ6 mni" in di amet er,
situated, o"zJ ntt. froi;i the r¡¡tericr:no. ovarT-coired.,
0.1? rrrm. posterior to acetaburu-in, with. sernínar recep*
tac I e poster-ior to ova j:y. Genital, pore imileoi ately
posterior to acetabufuni. Oesophagus opens into bulb
just ante'ior to a c etaburum, paireci caeca reunit e

immediaiety pos terior to seninal- .r:eceptacl_e"

Eggs: spind,le shaped. rn uiero l4,o by jo micra" ir¡iature
2r7 l:y 7 6 micra " (ivjcleod ) zot.zy by 54"J rnicra (Far:rey)
Cercaria e: ßee tabl_e VIII f or ci.i¡riensi o.ns ø

lioqt: Pritrar¡r: Blue-winged. teal ( ,qnas d"isccrs) ,

,jhovel-_l_ er' ó_u ck ( Spatula c lypea ta )

Seconrì,airy: physa gyrina,

Location: Intestiria] vei-ns.

Distribution: tVorth ¡merica



Relati onÐhip-of T, pli:Fsetf ae and1. ouercrued_u-Lae 
"

2+'

lilthough tlese t:,,¡o sp eci es are ofien t-egard-ed"

as be :'n¿ sJ¡nony-rnou.s, the::e are dif f erences -between theri
v,¡hich seertr suff icien'b tc¡ ihe l,,¡ri Ler to rnaintain the¡n as

separatÉì species " irjotably the)¡ a¡.e:

l. Tire body re.gth of r." physer-iae is stated- to
be as much as 7.5 rrr1lo ¡ rvhilst i|re body length of a1_L the
specimens of T. euerQ.ugd.u,rss exa¡ined by the v,rriter
usu,all;r. f efl betv,¡een j to 4 nrrr. and never exceed.ed. 4,5 mmo

2. The length of tlie gyna ec ophor.ic canal_ in
T" gq_e{.qg€.d.rl-a e always exceedeci 0,2 mn", .,,,rìrilst the naxi-
mufl range in T. physellae was stated. to be o.ì-! mrn. rf
the vier,r,s of ivi.clüul-l-en i/vere correct, 'bhat the specimens

of T. qu.erqu-edulae were in a s¡ate of contracbion, the
gynaecophoric canal wou-l-d be expected_ to l:e of srullrer
sizeõ

t " The nu¡irber of -bestes i. T, q-uerqu-ecrula e f ar
exceeded- that in T. ph.y-sel-lae" The testes were not
arranged. 'ì;andemly a s itfustra'beci i.;y Ïvicl.,furlen, but lvere

arranged in tight ciu.sters around. the common caecurlt.

4" The suci?iers of T.. querqued-ul-a.e ar..e far
I ^-^,^-¿crr (:;('¿ o

5 " The eg.Ljs , al_thor-rgh of the saln e shape are
slightly snaller in T, querquedulae.

6. The cerca'i-ae of i'. qu-erqu-ecirLrae ciiÍfer Ín
ti,,¡o respects f r-oL:n 'bha t otÌ T. physel_l¿:e: the ieil is
quiie considerabiy smstfs¡ and lheÍr behaviour ctiffe:rs"
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cor't cflo Tatbot (Lyls) st¿tea that the cercar.iåe of
I'-pllyg9u-ag escapeiì- iri tl-Le earl¡r inc¡.ning, did" not

'esoo'd to light ancL had" a tencla*cy'bo sinii to the
bottoär of the c ontaine r anc. a t rach. lrhe ce rcarÍa,e
of T. q.u,erqqedu--Lae on tr¡e other hano oid responcl to
1ight, although such response wa.s not greai. Áfter
a l:ericd. of acti_vÍty,',,,,hen t1.:e,ï unC_eï,i,,¡ent bu-rsts of
svrimming f o1lo,,,,,eci by sini<ing, l,hey even.tuat fj¡ attached,
by the ventra r sucker tc the sio e of the conta-iner
nearest the right" rt i.s of irrt erest to note tlrat
Brackett (t?+o) noted that ilre cerca'iae f'om r,ïis-
eonsi', r'rhicrr he ter'r.eü c. physei..r-ae behaved in the
sâtue 9/ay"

Such *inor d,iffere'ices take' in toto seenl

sufi'icient to niai ntain these species separ.aì,e identity 
"

The three specÍes cr-escr'ibed by Brackett fronr
ring-necked, canvas*baclcs and red-_head"ecl ducks of
iirrisconsin ar.e quite obviously aÌÌ of the same species,
the ver}. ninor oiff erences betri,¡een thern being ciue _bo

the state of contrection of tÌ:.e v,/orms" -b-rom the size of
the arnaecophcric canal-, the nu-rnber of testes and the
sucker sizes 1,he;' åppear to be identi-cal to T. ph;yserr_ae,

al-though their body size floï'e cr-osery resernbr-es T. quer-
q u.eclu1a e,

Á jthou-gh v¡ith zu.ch fittle inforr,iation it is
in'rpossibl-e to coîie to any oef inite concr-usi on regarding
these speci-es, it wou-r-o see,Ì feasibre -r,o the r,vriter to
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Êuppress the names T. burnetii, T. kegorsensi.s and.

f.. ho::iconensis as being s,FnonJrmous to I, i:hyseU_a.e.

TRIC-tiûBIti.¡;¡iZIA RODHAINI FaÍn, Lg55d.

Figure . . .57

Ðiagnosis: Trichobilharzia"
ivlal-e: only f'a.gments f ound6 Length at reast 6 mnt by
0.o71- nim' wicie at the acetaburu*, o.o! mm" wid-e at the
gynaecophoric cana-l, and o.o) iruir, r¡¿icie posterior to
tlre canar- Ora-L sucker 0.046 by o "o)J mnL" in size,
acetabu,furn 0.28) riirn. posteri or to anter.ior end of body,
about 0.04 riur:1. in diar¡reter, cuticle spineress but v,¡ith
sr¡iaIf tubercl_es at anterior and, posterior Þe.r.ts of bod_y"

G'ynaecophoric canal oeep, o.2fg n,n" in rrength, o,T nun.

posterior to ante'ior" part of bodys 0esophagus bifu_r-
ca't es ant e'ior t o a c et abur uïrl and .--a ireo_ caeca reuni te
mid-*wa-y between a.cetabururn and gy*naecophoric canal_.

Greatest nur^ber of testes seen on a fragrnent: Lil .
-Externef seüiinar vesicle o"rJ mm. Ín len¡r;th, inter.'ar_
seminal vesicle O.ZJ unr. long"
Femal-e: OnIy one f:ragi'ent seen , O.56 rrun. in J_ength

conta ining the o vary and se¡ninar r"e c eptac re " seminar_

receptacÌe O " ll ln¡n. in lengthr ovary- at f east O,+g5

ìn.rtr" J-ong "

Eggs: tr'usif oräi with of ten. slight assynimetry, teriliinal-
spiire preserrt " Eggs in mu_cu_s 2BO to )25 l,V 55 to lO
îlicra.

T,?c atiorL: Nasa_L fc ssa veins.

F,ost : Il_apjeda.shia hegedasha (i¡;est African hadaC.a)

5ee Table VIII page "?.5.?,, for a. cornparisorr i¡¡ith



TABLE VfI"

'1'. K.¡iG0iSSm\ ;lf Fj.

Iu rì}ea'sureÌxents in nmr u 2. me¿ìsurenents in micra. lå standard er'orIr'l-Alir* T' PI{YSELIAr¡j T.Q.trltR'¿i-iED"L,LAE T" lluRN4Tl'r r'.EORICOi\lëi\i":isj_ T.IçËGul\sljl\,sl$
Length bocly
ïVlax " v'r'i d-th
Di.anr. or.a.l- sucl<.
Diarn. ac etabulum
Or'al- to acetab,
0::al- to gynecan.
Length gyn, c aÍr o

i\To: testes
No ¡ specinens

Ë tlirtÄ U Ë QN_!I_!.jEIË:ËILLA E

*q]ü\1AüI

Length bocly
Max. wi clth
Diam. ora.l- su-ck,
Diaill., acetabul-um
Qr¿il- to a c et¿rb .
Ora-ì- to ovârv
Length ovary

$ge

Hosts "

up to 1,5 j.l ,,560,056- o.o8o o o"lri._ D 0"06|.D Q,o5l^zB to 40 x ?4 to zB¿ 50-62 x 4o-4J2 tä" f"^i& 16" i' 122 j6
?.9+6 - 0,012 ó"04-_ o"o7 o"o4g.16 - o"1+ o"25 O"4+ o"er6 *0"1 - 0.68 0'"678 O"45 O.4Bz0,1 - 0.1? o.Tt: o"42 o"L+A 0.125?6 t6o zl:o Z4o r r ÃB cornplete Many One Oåå,

T. UEDU

up to 4o4
0,04 - 0.08
24-44x24-ZBz
0.024 - 0 .01?
0"2 0"1
0"3 0.6
0,09 0.20

Ilo-25o x 65-8o2
Spindle-sha¡.r ed
Ëxpt. in cannarieg etc

,¡,'t"i T " TJURi.IETI.'T T" lirill ùüj\ljIÌ\i$TS and

t O/
-LoOO
0"06
o "0r4
o "Q16
0 "25o.:,

2L7 x 76
n,--!- I¡il)rnci 1e-shaped.

4.01
0 " 054^

¡-l

o "016
O.2BB
0 "5+
0. t44

150
0ne

to
+.
CO



ô
tiiRtA¡I1i1,.1¿ T'. PI: YSìlLa,:l __ T"(,iü¡,1ì,iuili-rr,L,r\r.j T".dutN,l'JJ'r'l

TJItsLE VII. (conttd)

Leng;th boc-ly 265 F l.B TÉ. 262 F 6"6 x
Width bod"y 6O F 1,0 4.0 F t"BJ,ength tail_ 714 Ç ?"2 t14 ! >.ti,vid"th tai_l 40 E o" B 1, i o"l
Length furca. Lg6 Ë l-" j zO4 i t.,','iidth furca jZ F O,Z Ze E O"j
V.S" to Post. Bo E l.I ]j î t"6
J,ength }ld orgo g5 ; l"l
l?icith Hd org" jg ã' 0,4
ïlo-st gþJËg par'tçefi physa åru.igePhysA ¡nagnalacustri s .-

'I' " i-ïüiìI ü ui\ lr]fISI S 'f .KllG0lïSìrlIi,JIS

N)
-Þ
\cl
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other na sa l_ f 0r'll5 .

þI_Onqg&gAä{å s;-riì! L¿Ti Fa in , Lg 5 Dd. .

Fi.rrtra 58{... Ê

Ðiagnasis: Tricþobilharzia.
Ìr¡¿qle: Living rivor.m 2l m,ri, j-n Ìength, IJ nnt" r,,¡hen fixed."
0"075 to O,OB! rirn, ¡.^¡ide at bhe acetai:¡u1um, O,l to
0.11þ *in" wi-de at the canal and. o.ol! to o,oBJ rnm"

v'¡id.e pos-uerior to canal_. i3ocl;. covered. r,øith large
spines. Oral- suciçer O"0rB by O "OJ4 mrn" in size"
Gynaecophoric canal O,Z5 to O"JZJ rur:. irr length,
situated. o"l to 0.Bl! rnm. from the anterior encl" oeso_
phagus oivicies anterior to acetabulum and. reunites
usuarly'at the posierior part of the seminal vesicl_e.
Tesies 2i, " Ëxternar seminar vesicr,e o.rz bo o,22 m'.
1ong, inle'nar- seminaÌ vesicre 0,146 to 0,21! mm" J_ong.

cirrus sac extend s o.o j \o 0.06 mm" poster.Íor to seninal_
vesicl-e. Prostate cerrs r^¿err d.evero.oed., genitar pore

at tne anterior end. of gynaecophoric canal.
I'emale: Longest specimen incomplete, Il wn in
length" 0.05 to o.06 rm, wid-e at acetabulu', o.04 to
0' 06 rrun. at ovar'y and o. o! to 0. oJ rrm. posterior to
ovary. cuticre as nar e" oral- sucirer o "ot6 ¡y o,oJl rn_m,

in size, acetaburum o,or8 by o "oJ rnn. in sizeo situa.bed-
o "tz to o "Jl J rwrL. post eri or to ant er:ior enci . ovary o .4
to 0") rniii. Iong, situa,ted C"7Z tc O")J r,lrrt. posterjor
to anterior enct of bociy. Semirraf receptacle O "OB, to
o 'r2 Íìr-i1i. long 'u¿iti: Laurer.? s canal given of f poster.ior
to ovary" Ootype O"L2þ to 0.2 rnn" anterior tc ovaryo

trgg: rn ootype: rT0 to 2oo 'ricra long" spindr e shaped.,
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nac elle-Iike.

Ir¡rnature egt?,s: 2I0 to 2+O by 25 to 40 micra.

l.fature eggs: 250 100 bt jO to 'lO n:ícra

Iio st: Äl-_opQchen aepjyptiacus (Eeyptian goo se ) ,

Piectropteru.s garnbensis (,Spur-v,'inged, goose)

Location: Veins of nassal_ f ossa.

Lþtrib_ution: Ruanoi-Urundi " C. Áf ri ca "

The fou-r nasaf in.nabiting avian schistosornes

frorr "Àfrica are very cl_osely rel-ated and- coulo perhaps

even be consid-ered. as var:ia.nts of a single species"

l. spinulata differs frorr the others in bearing

Tery heavy spines, a unique character vu,hich justifies
it s ret ention a.s a s eparat e sp ec i es,

The separaiion of the other three is rnuch more

difficult. The eggs of T. roc.ha-ini and- T. nasciola

are identical- r,vhilst those of !. au-rel-iani are slightly
smal-ler and" înacelle-riker . 0n the grr:und-s of acLult

morpholoÉly however there is no reäson to consíder

rod.haini and nasciol-a as synonyniou-s and aureliani as a
d.istinct species, incLeed. rodhaini rese¡nbl-es aurel_iani

far more than it does nasciola" - for exarirpl_e, the

J-engih of gynaecophoric canal-, the rength of sminal-
vesi-c1e, the nurnber of testes.

There appears to be sufficient clifferences

between T. nasciola and- T. aureliani tc regar.d- tireur as

disiinct species whilsi roohaini occupies such a confused

position that it niight repì¡s...¡ a hybrid_ forrn betvueen

the two. Such of course, is compl-ete specutation but



Length boCy. at least 6 mm, apptox " ZO I7 L5rvidth'rrod-y" 0"05 -^o.og o.o4 o"r_2 o"or.- o'"oD o"or5 0.1,1,oral- to acetabulum o,zï, o.l8 ó',+,15 o"l1t _"0""i,Oral- to gyn" c¿rna.l_ o,l 0.75 t.ó 0"7 o,g?5Length gyn. canal. o"z+g o,j ^ 0,3, o"z_2 - o"zly o"z, o_1?5Lengtir serû" vesicre o"t6 0''45 0"rg o"¡g 0"45 o"2r o,44No: tes'bes ai reas L Ltr Llo * 2oo Lz, zr7tuticl-e Êpineless iubercles smooth or mi.nute lliinute spines very ì:rea*vy spÍnesanterj_or & posterior spines

TABLîtr VTTT.

I'tr'fALE

length body
ji"¡id.th body
0ral- to acetabul_u¡r
Oral- to ovary
l,ength ovarye
Length selll, rec ept "Q0type to aceta.bulum

Tr '¡ .-j.,€;ó o

0r' THE i{A Sé L rNliA Rr Tri\iG iì vr-ÁN_-,sqIf,-sïlüsÐivii{,s rtì üir¡i ÀFRT 0A

a'b :-elst O.4g j
0 

" l_l-

a8o 125 x 55 .to

Fusiforrn, slighb
asyirmietry

v0.04 0.07o"+2 0,52
r"2

o "625- 0,6'
0"t_4 0"1,
o"15 0"2

260 )4o x Jo lo
l¡us¡f ornt

0.06
0.,
0.7
o.168-
0"1
o "25

0
0
l
0
0
0

015
+!
0
+r)
I5
2B

2ro e80 x ,O 6ylnacel-l-el shaped

at least Il
0"04- * 0.06
o "12 C.1l5
0 "12 o "gtc,4 o "5

o "J_25* O "2

25o )00 x 50 lo
t nac <;ll-el shapecl

f\)

ñJ



neveriileless the v,¡riter f eels l_oath

as a óisii¡rci species.

Õ q7.Lz ¿

to ereci roC_iiainÍ

TR_rCEOBILjiiF.ZI_A SCIICIJ-TED$]{I Fain, Lg j, d

r,-igure 21 , .

Ðiagnosis: Trichobilharzia.
[e-Le: 5"L to 6'79 rxrt" }ong, by o"og to o.L) rmt. v,¡ide

at acetabulun O"14 to O.Ip rn_n. at the gynaecophoric
canal- and.0"l- to 0"oJ nLü. ,oosterior to canar" pos-Lerior

eno- of' bod.y spatr_rt ate, cuiicle finel¡r spineci. Oral
sucker 0.06 by O.O5 rnm. in siz e ¡ àee.i;abul,um O,OJ! ::ria"

in dia'eter, both su-ckers spined. Acetaburum a"+z to
0 " 96 im-i. froui the anterior end of' body. Gynaeco,ohoric
cana'l 0.5 to 0"62 ¡¡irn. long, situ_atect t.2 to I,) run"

froin the ante'io' end, of the bocry" Testes ?z to Lzl,
Extern¿ri se¡üinar- vesic Le o,26 tc o. Jl rr_rir. rong, iniernal
sem.inal- vesicl-e O ,ZZ, to O"J r'*. in length occupying
v¡trole space betweei1 acetabur-uni ano dynaecopÌroL:ic canal.
Fro.sta,-u e c ef ls present.

Femal-e: Unknorrn

llost: Thal-assornes leuconotus (V,¡trite_backed duck)
Looati o+_: i\,[esenteri c vein s n

Ðistribution: Ruancla-Urund"i " Õ. Africa"

TRIüHOBf rhxg?IA qIAGi,üqOr4g (Talbot , Lg j6\
l;icj\'lull-en et Beaver,

L? +5
/^

H'-r ÕrrFâ l1( )
. YY o û

Ðiegnosis: TriclLobjl-harzia.

l{g e: 5 "5 rur, in I ength. Oesop}ragu.s divicies anterior
to acetabulurri and- paireci caeca reunite c*06 nrn. posterior
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!^ J !tro 1t. senLina i vesi :'r c ccmmenc es c . 1l mm, Ðosr eri or
to acetabulum , O "gj rnrt" long" Testes l_61" i¿cetabulun
t).01-) nln" in d.iameter. Gynaecophoric canal and orat
su-clier not seen.

Femqle: J"4'trt long by O "OJ2 mr,u." wioe. paired caeca

reunite posierior to seitrinai:i.eceptacle. Ûvar;, 0,46
m*o long, seririnal receptacl_e O"OB r¡-m. long and ootype
sii;uateo- slightJ-y nearer the aceiabur,rrr then ovary"
Acetabulum situateCL O" 2B to O "48 r:tui1. posterior -r,o tlle
oral su-cker"

Egg.: Cresent snape, rounci at one pol-e, sharpty pointed.
_Idb uI]e oÏ,-r].er.

i\{ature: L,O to 160 by ,o to 60 nicra"
Ë.9{.caffag-: C. stagnicolae. Talbot , L?j6,
llost : Experirrentarl¡' in canari es, o-omesti c ducks and_

herring gults.
Location: Intestinat ve]-ns o

Ånerica a¡+È€arre¡¡eÐistz"ibution: iVortÌr

TRI CH0IìILi-,ê-RZIÀ S4!lê,!I Neuha.us, 1952

Figure. e.. . 14'..
Ðla¡rnosis : lrichobil_ha.rzia.
Itäal-e_: t.o5 i?rrl, in length with a naxirriurn wid.th of o "or+
mmu GynaecophorÍ-c canal- c.66 n_m, from tiæ anlerior: end.

of the'r¡ody, o"2z twri. J-ong. üuticl-e covered. with
minute spines' Acetabururn o"4J rnm. posterior to orar-

sucker. Qesophagu-s o. Jo mri" rong, paired caeca reunit-
ing i¡:u¡iediaiell¿ posterior to a.cetabul.u¡t" Testes lO "

semi.nal- vesic-Le ccrullence-q imrned_íately posterior to bhe

acetal:u-fum, 0.20 twn. in length, Genitar por.e a.b anterior
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end- of gJ¡oaecophoric cana..i_"

i¡eiqa-l-e: J l'm, long by o.oJ/o rwrr" r,,¡id.e. cuticl_e covered,

with very nÍnute spines, liceiaburu, o"2T to o"JL no*.

rlo-ste::ior to,:r'ai sucker, o.ol_6 ¡u¡i, in o-ia¡iet,er" ûvary
eJ-ongate, 0 ")l utrn. poste'ior to ari.Lerior eno of bocly,

0 'J4 n"ttt" J-ong. ovi clu c i f roür rrosterior end of ovai"j¡

rece j ves branch froirr seminal receptacle , o.1l rnm. long,
and turns f'orward to open iato ootype just anterior to
ovary. uteru-s opens posterior to acetabur-u-¡r, containing
one egg.

Tgg,: In u-t e ro : 1J0 mi cra tong "I,iature: I?j to e10 by j7 to 6J rticr"a.
,5pind,le shapeä bu-t yer;\¡ plasuic i¡, sÌrape"

Cercar.ia . C. ,oar.oc ellata Szi dat , Lg+z

Host: Frima:ry: Experi.nentali-y in clornesiic d.u_ckrings.

seconcrar'y: r.)rmnaea sta8n.al-i s. Ly-mnaea ovata..

Iüeu-riaus r'egarcied the cercariae of tnis speci es

to be iclentical- to C, pargcellata (üomparative neasure_
rrrents a_r:e given bel-oiv) . ThÍs being the case the name

g. szidati ¡'ust be suppressed, in favour of I" parocelr-qta.
(Szi¿at) l{euha,us L?jZ,
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TÄBLä TX"

'iorrrpari son of CJjp.t:ìj:iIA SZ,IDA'I'I (lrleuhaus ) anci

C " PÁRuLrjLLAT; (Szi¿a t )

t " sz-iclati -9" peË.9_ç.e1lata

Length of body
iii o. tir of b od;r
length of Iiead,-organ
rf l oIn oi' ¡read.-orgdn
Lengtn of TaiÌ
Ij'Iid.th of Taif
Length of furca
itfidth of furca
Ven'i;ral suck, -bo pos"

end of body

Hos t

105 .1
72"1or L
/-LarJ
trA 4

¿Ln I

44
241

24 "i
LT1,]

Ly.nLnaea staEnalis
L" Ovata

4d-t)
/.v

7o
oa\/v
50

400 to 4+O
+a

240
/^

12q"-/
L, ovata
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Geriu-s i3IilL¿lRZ,iEtLA Looss, I8?g

Gerrei:ig cria.qnosiq : !-llqaqAfglf_fqAg.: Both. sexes with
Ðosierior' i;a¡'t of bod;r ¿1u .Li,nctf ;r f I a t lened,. Iierirale

snor"te:: tnan -!rale. G)rn.aecophcrrc canei a¡sent,
rnle Ei;ilal caeca ¡'eu-nite n eai' equator of bod-y r¡,¡itn

tesi;es lyi:-.rg a I cnsid.e the corrmon caecujlr ¡ìrout rfo in
nu-mber " Genital p,ore in gial_e a-t sorie olistånce pos-

terior to acetabul u-rn, ci-rr,us pouch present con-u ai_nin,"

i:ro stat e ald e j acr-i-l a tory d u-ct . ijeinii:Lat vesi cl_e long
between tl:e paired- caecå.. Fe¡oate,,,rith caeca as naJ-e,

vr¡ith ovary l;,rilrg l¡etl,,¡een the paireil. caeca and. genital
pore in:red-ia te-Ly postericr. to the a cetiib,¿lu.m" cercariae
as Trichobil-haraia. ?arasitic in bird s"

Typg spg_cies: Bit ira.rztelta pofoniqa,

tsIL¡iAR ZIELLII P'J]-OI{I CA
ta[lto]iTaIe,.tsKl, Ióy' )
Looss , lB?9 

"

Synony-¡Js : Bil_haqzia gcll¡¡Lca rrowal_ewsjii l.1g D ;

Schisto¡ornum pqlo-4fglxl Rail_let, tB!€i ;

Ornithobilharzia pofonica Tanahe, LgZSc

Ðiagnosis: BiÌharziellA.
iliale: 4.0 m::r:. long: b). 0 "JJ nN::" wj-cìe. .i3orfy flattened.
anci lanceo.l-ate. oral- suclcer o,l mra" in c.ia¡riete¡.r ace-
taburun 0. J6 run" posterior to cral suciier , o .rj6 ;¡u¡r"

in siz-e" Pairecl caecå reunite a snort d.istance anterior
to the ec,uaioLr of ihe bocl;r, Testes abou. t l-ro situa ted
eithe:: sio,e of the comliio-r1 crrecum" semin¿rl vesi cle
lying between paired caecå., read.ing into ejaculator"y
duct encl osecl b.¡r the cirrus pou-ch r,''¡ith ;orosiate ce]-l-s.



^rô¿rÕ
aa -.,- : LGeili-bal Dore si-buatecl 0.8 nrn" posteri o::. to the aceta*
bul-urn,

i'elia-ì e: 2 mlit" long y,t¡ A,Z5 jïri1, wiCe, Fori¡r of bod;r sg
mal-e, 0raj su-cker o"o! rritLe in ci.ia,rrreiet., acetabu_]um

situated 0,jT ¡rut" pcsterior to the orat zu-cker, O"068

nime in d.iaineter o Digestive tr¿ict as ¡iaf e. ovary lveaÌ<ly

spiral lyi_n:; between pai:reo caeca irr the region of
equator. Genita't por.e jr.s t poste.rior to the aceta_
bulwi,

:-gå: Elongate anber=ior'r--r¡, -r,ri,d.ened, posteriorr y with
a snall iroo.ked- spiire aù the l¡road- end, 185 to 4oo

by 100 nicra at the vridLest point.
terci¿riae: Desc ribed b), Szidat, IgZg 

"

Host: Primary: +es. nI?t,l¡r.irlrnqÞqs, (jrlal-l_a1cl) : Äna.scr.ecca (l¡uro,nean ie¿rl_) ,rnas acuG-
.(Pintail.) ; IUl_l_ç_a cris@ã T"-c1*knobbed cootf; - Cygnu6*õÌef" '

*îec ono.ary: ¡)]-en-oËÞi" SgEgulJSñOat f ; Bu.ltinus
etrI".-e""Ê TÞor[ãr ,' lit}i - ' '

l*ocation: Intes'binal blood. vessel_s,

Ðistribution: Europe, North {rner"ica, and South lifrica.
This Ðarasite is probably icien-r,ical_ to thinhuta

indica clescL:ibed. by La1 (f9il ) " Lat descr.ibed the

pos session of a gyna ecophoL:ic canal extencling tÌre

total length of the booy anc for tÌris reason erected

a ne,Jv tenlrs Chinhuta. ftfehra (l?40I questionecì this
find., maintaining tirat Lar nistooir inturning of the

bod.¡r wall as a Birnaecol:horic canal. For this reason

irLiehra renanerl it Bil-harziella indica " Frorn the

rÌesci:ip.bio¡t of 'bhe two species hor,vever it apljeaïs

very Ìilceiy tha t B. i4Eica is synonyr¡.olr.s with B. ool-onì ca "
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I-r, is of irÌ-'ere,st tc note thai Szid_a*_ (t2e?)

noteôt that ¡he hincl end^ of the riale cculo l:e inrcÌ_led
to recei-¡¡e th e female, thus funciioriing as a gynae-

copÌroric canal. This lrou.Id hei¡,. to ex_"iai_n the des_

cripticn given by Lal for. B" indica.

rNgdRIÀS G,1;L.ùORrs

Bf iliri!.ZlBl,j*¡,Yqi!qq¿g4-I- 0i so, Lg Zl

Synonyrn : l?seu_dobilha rz_i el-l-a yoko.gawai l,[cLeod, L) 4C ;

Trichobilharzia trgkpgav,¡El ñjcÌviullen and

i3eaver, 1945.

r{are: Flat, 2'J rmr" long by o.0)6 'nn. i,,¡id.e" Gynaecop}r*

oric can¿¡.1- sh ort, extending frorn inuried_ia1,eÌ y poster.ior
of ac etabuhrm to level of tne c¿ìeca] un:'_on. .Acetabul_um

0"1 nrr-' poste:'ior to i;rre o.rar su.crcer" pair.ed- caeca

reunite 0 "J rnrr. froiir the anterior end of the boo_y"

Tes'bes ove..l , 50 to ,lo on either, sic.e of ine comr:ion

ca.ecutÌl" ,Seriinal vesicl e l_arger betlr¡een paireC. caeca

and- thus in the region of the gyr-aecophoric canar,
gggelg: Very stend.er, J.4 to 4.0 min" tong by 0,065

mÍl. tvid e,

Egg: Spind-le slia ped. , 226 b;y 62 riicr:a..

üercariae: Described by 0iso.

Hosts: Friinary: ånas plat j¡rhyn.ho=.

Secondary: L,¿ryeea qacrix.

Ðistribution: Formosa

The presence of a gynaeco-ohoric canal iirineii_iatei.,,¡

posterior tc the acetabullua, ancl encl-osing vrithln its
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boundary the seriinal vesicfe removes this species
f ron either i;LLe Ëilnqlziel_ta or the

tliis inter¡:r.etation is correct tne

Tr:Lcllobrlharzia. ff
slec'i eS wol-t l cr requi_re

;olacin¿ in íì -n,ew genus. Iiov,,ev-or '¿he ciescripiion is
rilos-l suspect, both in ihe focation oÍ l,he cana,l and

in the cei:ca,ria e being describeci as

The writer" f eef s tha.t fcr th

s.oecies shoulcr be removed fror¡r the

fication until_ the struc i;ure cf 'the

c farifi ed .

¡,'haryngea.l-,

e ti.rne being tl:is
schistosome classi-

wc.t_'ln can be

TRICIIOBILIiilEZïÁ TATtAI,;I,q. Spasskaj_a, IgD4,

l4al-.e; l-B t o 20 ¡tm. J_ong by 0.2! rml, rivi ie at the
seninaJ- vesicle, 0"28 ruir. at the testes. cuticr e

with ¡ni-nu-te spines" ôra-i. su-cker o.oJ irurr" in diarneter

acetabul um situated 0, Jp rnrn. fronL the anter:ior end

of bod.y, O 
" 
OJ run. in d-iarneter. Testes ZZO tc ZlO

grou-ped- round- the coilmon caecu_rn.o Se¡ninal_ vesicle
large and. in tv¡o sections, the arrberior o.JZ mm. long,
the posterior 0, J ruu. Ìorig" Gynaecophoric ce,nal

extend,s lrom level- of seninal vesicle to near posterior
end- of bod-y.

Fenale: r8 io 20 min. J-ong by o "zB nwi. wirle ai ]eve]-

of viterlaria. DetaiÌs of ovary not seen, posterior
end of it lobed (seni;:ral_ receptacl-e? ) " Ute::us pro_

ceed-s f ron ootype, situa teo- b eÌrinc1 the ovar;', t o the
genitaÌ pore i:osii:iior to tiie acetabufurn. paireil caeca

i;,ni-be beiri-nd tl¡-e ovår,'¡, corjjiì.ro-i] caecuirr. sur"rou_nqecl by

vi t el-l-¡ ria .

Ëgg; tercaL::_?e_: Unk¡.rovr¡n
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liosl: rte.Llurs aqua¡icu_S.

l.ocai j-on: lenaj- vei_rs

Üisiribution: ¡,o rt'i', r.rn Êi hari o

Desj:;ite uhe í.in /e of rr:asure.irients .r_iven, the
ciescription ¡¿:.s ì:ased- on the exa¡nina-uÍ,¡n of on r ;,r cne
specilren of eacli sex. i{roi¡'tl:e diescrip.bion t.,,,io points
ile¡rancÌ the erectio:i of e ne.rv geriu,,s: tne Ìensih of t¡le
3y'aeco,ncrf c canar an. tire positio' of the oot;rpe,
liowever lvith such l-itil-e evic,eírce Èhe writer does not
f eei- justif iecl in ei:'ec i;ing .u nerrv êrenus, arthou-gh it

*"- ^! 1-nu_str De rernoved" f rort the Tri chQbi lira yzÍa.
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I']GURE l-" Sciristosornatiu¡r doutilitti 
"

(¿fter Pr-ice, Lgtf)

FIíIU'i?E 2 " BÍvite llobi-Lha rzia loxodontae.

(êfte.r Vogel et iviiruring, I?+O)
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¡'IGUIì-!i 1" Äf robi lh.¡:r zii'¿ flan soni .

(A f ter roi"ter', L918)

Lì-r /rT rll T A
J- ILTUtL..!r T o Afrobilh.¿r rzia rOd.IIa]-NL.

("qf t er ,'lchvvetz , 1?5I )
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FIGURË 5 . é,f rcbi j_ha rzia inc_ogni Ll4ß.

(Áfter Sj,nha et Srivastav¿, f?56)

FIGURE lo 
" Schi slosoma ha_e¡rg¿tgb.lgm.

(¿fter porter, f?18)
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JIrlutiE 'l " ijcÌiÍ stosorna ì¡ovis.

(.: f ter r,halik, -1-?24)

ñ
ï -LGlJ t{l Õ o Schi siosoma mar,'¿'i:e b cwi ei

(¡fter Le Rou,x, L911)

¡'IGùR¡ l-l- . Schi. s Lo sr-ti,d J apon] cum.

(¿f'te:: P.rice, L929,
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lrILrURii. I " Schistosottra indicurn.

(¡f ter i\,iontgornery, f 906)

.h-IGURE 10, Schistoso.na nasai.e..

(¡,fter Rao , 1.?1iJ
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3-IGUR-:I 12. Austr:obit h¡¡r.zia'be::r.iqalensis var

australasia "

(¡fter= Bear'u-p, Lgr/")

lli-GüRH lr. Austr"obiliiar.zia terr"i¿alensis vaï.

a_ûr.erl, cana

(¿fter StunÌ<arct, et rlii:rchcl_iff e u J.g52)
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FIGUIìE 14. *Au-strobi_Lha¡.zia canactensis.
t-(¿f ter i,,icleod, I?16)

F-[GUR.,E ]-, " Austr.obilharzia ter.r.igalensis
vaf" a¡neri cana .

(¿f.Cer Frice, LgZ?)

!'f GUiìË 16 " Áqstrobilhar zia t er.rigal_ errs:is

ya.T airiericana

{¿fter: üÍcl,eoci, f?16)
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¡-Iß'u.ÌË1. Ll , Austrobi Lharz.ia hoepplj.

(iifter Tan¿; , :-"gSI)

llfGUPl-lì. l-8. ÁustrobÍiharzia ba.fensis

(¿fter Tubangui , I?11)

iì'IGúÀE , I?, ;lu.strobithar.zia pric ei

t.lxtter',i{etzel-, LgZ,O)
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Ff GURE. 2Q " åustrobi lharzia, ocihneri .

{Atter Faust , Ig24)





9'1 1

i'i(")Uil¡j " 2I. ¿ustroÞi lha r?_La penneri .

(Áf t er Sho::t et FIot l_irtar.l. , Lg /of)

lrf GUF,Fi. 22" f:u,strobi-lharzia l-ari.

{¿fter ivicf,eoo , L91l)
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FIGUR.E. 27" OrnitÌ':obilharzia canaliculata.
(:\f t e r' lvlcj,eoa , 1940 )

¡-fciulìi{, 24" Ornithobilharzia fifarnenta,

(¿fter i'fcl,eod, f940)

IIIGURE" 25 " Lrnlthobilha-rzia intermedia

(¡fter Od.h.ner, LgLZ)
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T'IGURE " 26" Ir,iacrobi lrlarzia rr'iacrobifh:r.zia

I OOO \L./ L./ I

{gfter Fain, L95rJ

aa " êr'ea of semina i- r¡esi c l- e "

(¡irter Price,

¡.IGURE. 2'Ì , Macrob il lerzia ba e¡'i



,:-ml -
27b
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IIIGURE " 28 . 0r! entobithar:zia dattai .

{¡"fter Dut-i; et Sr.¡'-vas-uava,I?52)
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-fiìT llT i¡Iir C Õ! ¿,Jv¡lI 6 L / . ïìei erob j-lh¿"r¡zi a arlericana .

(¿rter Lee, Ig6p)
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FIGURE" 10 " Gigantobil_harzia acot.Flea

(;1f t er Odhner , f ?tO )

aa" Poste.rior end- of nial-e.

i¡IGtjlìË" 1L. ÊfgÀ qlgþl$g;¿ta
(¿rter Fain, )-960

d udll-tJ- e
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FIGURE, 12. Gigantob_i-Lharz-ia ardeol.ae"

(¿fter Fain, l_955)

FI-GUR-$1" 11" Gigantobi'l har.zia Ìiuronens_i_s 
"

(¿rter i{ajim, LgSO)

bb, ;irea_ of Laurerls canal.
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FIGUR.E. 14" Gigantobil-iru::zia þuttoni,
(¿rter Leigh, 1955)

I'ICì.iiIiE. t5 " q.Lgantobiiþarzia nettapi,
(¿rter !-ain, Ig60)

I+IGU;ù,E . 16, Gigantobil-harz-ia pl,ectropteri
(¿fter' !'ain . I?6a)
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I'IGURE. tl " Gigantobilharzia gJrauli,
(i¿ate after Brackett, L942)

FIGURË " i8 " Gigantobilharzia- monocotyl-ea.

(¿f ter *5zid.at, 1910)
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FIGURE- 
'?,

Gi¡+a.ntobil_harzi a ia4tale,
(;trfter Fain, L?55)
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FfGUiìE'. 4I, Ugl!dil_!,obilnarzia a,nati¡ralum,

(After Cheatumn Lg4L)

iU(l"UF-E" +2 " 
-llgnd-ritobil_har-_zia a.siaii_qq.

{¿f ter irriehra , 1940 )



T
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FIGUR¡;. +t " Trichobiihar zia ad amsi.

(¿fter Ed-v¿ards et Jansch , Lg55)

Ff (ìU,ilE" +4 " Trichobil_harzia brante,e 
"

(¿fter Farr et Bt ankenieyer t L?r6)
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IIGUIìE" +', Tr.'i chobilharzia anatina,
(¿fter Fain, Ig56I

ïIGLRã" 46 . Tri chobf.llggfe c erylei .

(¿fter Fain, Ig16)
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FIGURE. 4l " Trichobil_liarzia berghei

(¿rter. rtrain, I?56)

irIGUi?E " 48 " Trfelobilb¿¡4fg cameroni_.

(¿rter rrTu, L95r)

FIGURE" +9, Trichoirilharzia,rvaubesensis 
"

(After Brackett, )-g4"2)
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-il-IGT-Jiì8. ,0. Trichcrbi LTtarzía c orvi "

(iViate after Yarraguti , Ia74L;
f emal e af 'ber clescription of
Ornithobi l4ar zi a eml¡ erizaeYánm

I'IGURH" 57. Tri-cholri lhar.zia f il_if'ormis 
"

(¿fter Ëzidert, LgtBI

FI+LrRE " 52" Trichobil-harzia schor-ltec eni "

i¿rter -traÍn, I?r6)
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Fj-GURE",," Tr.ichobil_har.zie, oregonensis,

(,qrt er i\,ia c y, L9 52)

Tri cho'r:i lha rzia sz-id-ati 
"

(¿fter l!euhau-s , L95?)
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T¡-ff!TíÞ-¡- Ã tr: ru vaLJ. ./ ) ø Tricholil_harzia eurel-iani .

(¿fter Faj-n, Lgr6J

FIGUììI$" 5/o. Trichobi I harzia nasc-toÅg.

{¿fte.r -il-ain, L?56)
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i¡IGUli,E, 57 .'I'richobilha r''¿j-e roclha:þ1

(¡rter Fain, L?r6j

- -/\,'j'IGU,:ìi¡" ,d . Tri cirob ilharz-i a spinulata,

(¿tter i,:ain, L956)
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i+IGURi{" 59 , Tri chobi l-ha r.zia elvae .

(gfter ficldul len et Bea.ver, Ig45I

FIßriP,E. 60" Tr.icjlobÍlhar zia stagnicola
(;ffter Ìi4cïrüulf en et iJeaver, Lg4r)

aa. Area of testes.
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.ilIGURE. 61-
'r ,1ì /ì 1 fr\ .-i I 

^r. Ir¡[l.f.i . o¿ .

-ìi IGUiI¡, 6J 
"
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Tf.l-g_i:g!-l_Ug_{Zl e k eg on s en s i s .

Tr'ichob ilharz.ia hori qonensi s .

Tri chobi Ilarzía burnetti .

(;iir af ter Bracr<et t, lg42)

FIGU-P.}j" 64 " Trichobil_harzia rtuer.qu_edu.l_ae 
"

(¿fter LicLeod,

Trichobilli arzia

L911)

F',TGURE" 65,

(¿ft,er i[c]r¡luIfen

aau .¡lnterior end

physella e

et tseaver, I?45lr

of ltal_e 
"
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!'IGURE, /"6. Bilharziel_ia pol-onica"

(¡"f t er Pri ce, fgZg)

i¡Ir.}URã. 6l . åi!þS.fZfgI'lA indica.

{¿ f't er La I , ).?11 )
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,iUrúiÉ.RY

]" A systeftatic survey of schistosoÌjie a.du.lts
tn Men¡Poöa

col-l ectecl f rorir birü iìnd narn-rnar hos i,s^,,i,,a,s rrrad"e. There

\reÍ"e bryo gerreral ar.eas of cofleclion; in tire vicinity
of xinnipe3 and- in ii{oo se Lalce 2 3!)prat.ina:teì y loo mil_es

nortli" rn all, 4]Ì bi'os rel,j'esenting 4l species and

J4 maxunals re_prêsenting j species v,¡ere exatninerl.

2. seven aciurl-t schistosome species were ï'ecov-
ered-" These incfuoed orie new species, Giga4tobiiharzia
totani; tvro species nev,¡ to canada, Gigan-r,ob1r-harz-ia

Snrau-l-i and Gif--------------jantobilha¡.zia Ìa.waj¡i ihs l-ati;er of r¡¿hich

has been reclescribecL; and one specie s new to ]Ìvianitoba,

Sch i stosqmatii:rn d outhitti 
"

'i' rnclu,ded- in tliese finciirlgs vrer.e five nev,¡

d ef initive host recoird_s "

4. A survey of ihe larvat schistosorires w&s

al-so ¡iade, seven species of schistosome sercar.iae were

located-. These incfud-e one new sDecies, CercarÍa
ancilL a.r:iae; ti'i'o net¡¡ varieties, ü o ocelf aia var and-

9. douthitti var; one s,oeci es rÌevü i,o Canad_a, t. gyrauli
and ore neru to i{anitob a, C. C-outhitti .

5 " 0ne nev¿ in-uer¡ireoia te hosi; record. ';uas inciud,ed."

6. The lif e-cycl_e s of Tlichol¡il-harziA querque-

dulae, Schlstoscniatiurn douthitti anct- Gl€jel$gÞr_lharzia

gyrauli vüere coinpleteo in the; laboratory. ri .ç,¡as pos-
+,. I ^ t- -. ¡ !ì.ru-Larea triat 9.. cru-erq-u.eciulag is not synonyrrlous .¡¿ith

'I . gii-us ella _e .

7 " The grow'bh ¡:a btern of Lymnaea staiìnal_is

ju-guJ-::r'is v¡a.s cieternineci-, rt v¿as shown that the snairs
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over-ir.,rintere0- at least tw-ï ce, con-brary to previously
hel- d- vi ev¡s 

"

B" The seasonal incidence of '-. oce]_laia var

and C , _gçu!,hf!_!i in Lyrnnaea sta+inatis j u€çulari s vra s

found,. rn the forn:.er the lever of par.asitaeliia feU_

grac'.ualÌy through the surr.irÌier, whilst in tlie l-atter
it r:eachec a peai< in Au-gust and tended- to riaintain
itsel-f at that I evef ,

9" A rnonogranh on the schistosor¡res of the

v¡orJd .,/,¡aS prepared-" Briefly the number of sub-

fa¡ril-ies v,¡a.s red.uced to three anci their char.acteristics
emend.ed " Äfthou-gh no new genera v,/ere erected. rnany

species r¡¡ere ¡roved. frorn one genl-ls to another, thus the
generic d-ef initions have been amended in n.rany ceses. Å

coftLplete ke"y to each genu,s is given. A felv species

with suspect descriptions v\rere removecl frorn the scheme

and pl-aced in the rqcertae genoiis. The v¿r.iter d.id.

not f eel justified. in erecting new gener=a and. even a
new su-b-family to hol-d these species. suggestions of
species synonym]¡ have been rnad.e. Figures of al_l- knovsn

sciristosoûie species have been incl-ud,ed 
"
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