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T¡{E BTOLOGY OF CERCJìRÏAL ÐERftiATIT]S.

Ðuring the past 25 yearsr medical praciitioners

in l.{ânitoba have been calLed, upon to diagnose and. to

preseribe treatment for a seve¡e ând unusual type of

d"ermatitis rohich appears on the body surface in the

form of lange erythefiatouÊ intensely itchy papules.

Qther oymptoms such as swelling of the affected. lirnbs t

heê-daehe and general constitutíonal symptons vary

r,'¡ ith the extent of the e.f fection and tiie ind.ividu¡"l

idiosyncrasies. Nothing of the nature of a mícro-

organism can be cultivated from extracts of these

papules, end the fact that the condition clears up

spontaneously in the course of a few days to tlu o

weeks¡ lêâves consid.erable doubt a.s to the etiology

of the diseaÉe. Invaria.bly the case-history shows the

disee.se to appeår shortly after the trÞtlenÈ has been

in. contact v¡ith lake or slough water.

Ëor this reasonr various hypotheses havBbeen

âdv¿¿nced. as to the origin of the disease. Some

observers attríbl1te it t,o the penetration of the

pores of the skin b¡r fine particles of sand. Others

are of the opinion that it resu-lts from contact lvith

poisonous plants gronr ing on the shore, l"hile others

ascribe. it to an inclividual hypersensitivity to toxic

plant juices in sofution in the r¡ater. Because of
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tbe faiLure of the disease to :readily respond to

treatment, such eupposedly susceptible people âre

advised to refra.in from further eontact r,vith theee

waters.

Reporte<l cases y{ere not sufficientJ-y numerous

ín l¡lanitoba- to v¡arre.¡rt an estensíve investigation
until- the year 1930 when the area surrounding Clear

Lake uas converted into a national park. the ín-
creased nurnber of ca.rapers and tourists visiting this
resort resuli:ed ín a large nrlmbe r of cases of this
type of derrnatÍtis. In the ]¡e er l-933. over 55'OOO

people visited Clear Lake ênd a careful census showed

that 5OÉ or more of the bathers contracted the diseâse.

Ðuring the thrèe sunìners that follorqed, although eaees

did occur, they were somewhat less abundant, but the

surnrne r of 1937 witnessed an outbreak equal tol if not

surpasêingr that of 1933.

Àt the present time the prevalence of the d,isease

anong bathers endengers the popularity of rna.ny lake

resort6 in both Sastern and *restern Canada. The death

or permê.nent ineapacitation of a single human being

from this eause io a6 yet ü.nknont1, but the morbidity
rate is so extrenely high as to ruarrant a thorough

investigation v¡ith a vieu to the eradication or

efficient control of the dieease. r1lso, the avrakening
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interes-r, in tïre necessity for the eonservation of
v¿il-cl life brings to the fore the influence the eausa.t

orga.nisns may have on the health and abundance of
other ani¡na1s.

The purpose of the investi.gation reported herein,
therefore, was that of deter-mining the identity of the

causal organism or orga-nisms of this so-cal-led Fsuimmerrs

itehE ¡ its method. of deve.lopnent in the ',rater, soürce

of contaminâtion of the vater, id.entity of the carriers,
and the distribrition of the organisms in Canada, par-
ticula.rl-y Manitoba,. Also, the node of infection .ând /::.

the pathological condition produeed, B.s welI as its
influence on the health of other animals. Sueh

infcrme.tion is considered as essential for the recom-

nendation of an effective rnethod of control or erad-

ication.

CI]I{TCAL NOTES AIüÐ PATHOGEIü]CTTY.

The majority of the câses âre found a_mong people

wbo bathe in r¡¡ater six feet or less in depth. Sueh

câses appear to occur more frequently ciuring or after
du1! rough r¡eather. The sea.sonal incidence of in-
festation eorreêponds roughly vrith rise in r,vater

temperature as the season adve.¡ces and the maximum

fol].ows. c'losely after the water temper.atllre maximum
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of the seagon has been reached. As autumn approaches

and the eeå.ther becomes cooler, cases occu.r l-ess

frequently until_ ¿round October fir:st they have

nostly disâppeared. Early ceses are rather sporadic
and usuê.l].y appear earlJ¡ in June. Such an estimate
is ba-sed, not on tlrc absolute nunber of cases, but
the number of ínfections relative to the nunbe¡. of
batÌre rs .

About one person out of six appears to be

ir¡¡ une .to the disea6è " 'lfomen and chiLdren apparerrtly
are more suseeptible but the diseaÊe ís also quite
co¡ì on åaong- men. A good many are reinfected each

tine they enter. the vater, since an immunity, ì.f 
t{.

ever acquired, requiree consid.erable t ime.

Al-most inrmediately upon 1eaving the vrâter a

prickling sensation of the skin in the infected.

areas is experienced.. fhis continues and d.eveJ-ops

j.nto a severe ítching in alrout four hours. pro-
nounced urticarie--l-ike papules âppear about this
tine with r,vhitish centres and reddiÊh inflan¡ned
ma¡ginal ri¡heals. Infection is usually much heavier
on. the arns and J-egs but nay occur on åny part of the
body coming ín contaet vlith water as the bathing
garments do not a,fford absolute protectíon. The

papules may be in groups or Írregularl-y dispersed ín
varying nunbers. their dirûensíons vary uith the
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inôi.¡idual but are fairly uniform in size on eacb

perscn. Thêy are usually from 5 to 15 nn. in diameter

and fron 1to 4 rün " higb (plate 1, figts. l and 2).
A hair fo11icle is usue.lly present in the eenir.al

elevåtion. In cases of hear¡y infectiorr the papules

mây l-oêe their identíty and the entire region become

enorrnousJ-y suo1len. Frequently severe headache and

general ccnstituticnal synptoms a,ceompany heavy

infections.
After- 24 hours the papules âre highly inflar ned,

of, a ilníf orm reddish eolour and. the itciring is severe.

Pu-s is never present unless secondary bacterial
infection has been produced by scratch.ing, but in 36

hours edema is evident and a drop of s.travù colored.

exudê.te nay be squeezed frorn each papule. Theêe

continue to sweepu for about five days when the area

breaks dor¡n and a crust forns at the site of the

papule. Regenere.tion then begins and., in the majority
of cases, only red. ¡nacules remain in two weeks tine.

lliícroscopic exarnination of serial sections of a

typical papule of 36 hours shovus a. defínite ragged

påsÊage, usually leading fro¡r a hair follicle, in an

i:"regutrâr course around through the tela subcutanea

(P]-a.te 1¡ figts. 3 a-nd 4¡. RemaínG of disintegra_ted

cells sumound the pasêage and for some distance on
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eãch side the ceüs are swoll-en, nir.c le i are absent

and the cytoplasno has lost 1ts characteristic strueture¡

appearing as â unif or.m jelly-like rnass etaining orenge

r¿ith eosin. Keratosis is evident in the vicinity and

there is a marked loosening of the connective tissue

elementê. Large nr:mbers of leucoc)¡tes, etci âre

aggregâted in groups close by. Appe,rentl-y there íE

J.íttle invasion of the su.rface layers by fibroblasts
as vislble scarê rareJ-y, if ever, are forned at -r,he

site of the papule.

HÏSTORICAÍ,.

A lengthy search in nrany countries throughout the

r$orl-d. for the eau.se.l orgeai.sms of the so-ca]-]-ed

eercarial d.ermatitís, sr¡i¡ornerte it.ch, or schistosome

dermatitis, has Led. to the incrimination of larval
stages of certaínllat¡¡he_fuqi¡thes or f tat rÌ orüts ¡

Those definitely eoncerned belong to the Fanrily

geh¿ClSggma!¿&g or blood flukes of the C1ass !ggg!-
odg. In many eaees only tire larva.l stages of the

organisrns are knor¡,¡n and for convenience Éake these

êre designated by the generê.l term sCereariar in
place of the true generic name uhich esfì not be given

at this tirrre " It is. the custom to assígn a Êpecific

nane aIso but luhen tbe connectíon of the cer-ca:'ia.

wi'r,h the adult stage has been determined, the first
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specific name given takes precedence over the other.
the origin of the parasitie habit of lífe in the

Schåqtq$lr!êllde-e is lost in antiquity. fhat some

specieo, in the adult stage, hàve been inha,b ltants of
the blood vessels of man for at leaÊt 30 centuries
ha.s been proven -oeyond doubt by Ruffer (1910). phe

first schistosornatid species ûas discovered by

Rud.oJ.phi in 1819 ând ïrâs of the so-c¿.lled non-human

type, being a parasite of biros. $chísloss¡ûa

haematqþ4¿g, the second species recorded, wa.s a tru.e

parasite of man ånd !¡ias first discovered by Bilharz in
Egypt in 1852. It was firet recorded as D ie._to,ma

haematptr iUm but received its present name from fJeinland.

in 1858. The second schistosonatid of ¡nan, Sr j apeEic!¡e,

rEas described by KatÊiu.rada Ín 19042 and a thírd,
S. manselli, also uell- knonin at the present time, by

Sanbon in 1907. In tb.e interval of ti¡re fro¡r 1819 to

L912 thirteen species of Schi.stosonatidAe 1rêrê rê-
cord.ed but at that time notlring was knov¡n of the life-
histories of the organisms or their method of gaining

entranee to the host. ï.t na.y be noted¡ however, that
in 1896 Looss suggested it might be by active pen-

etrâtion of the skin.

the species recorded duríng this ínterval are as

f ol-l-ovùs 3
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CrnitþobtlÏl€lr4-Lq_ca4êI]qq¿qlA (Rudotphi 1819) Odhner

1912, from t¡irde.

ÊS¡i.ÊlgsqILq .begrra!-qÞis¡q (Ë1lharz 1B5z) Feinland J-858,

from man.

Sc.his'cos_emq Þo-vis (Sonsino 18?6) Elanchar:d 1895, f rom

ma.¡miaIs and man (?).
B ilherZ_iella pg¿agiqg (Kowalewski tB95) tooss 1899,

f ron b ird.s .

lrnrt¡o!,i]4arCÅelevuelegS&!å (Parona and trriola t8g6)
Odhner 1912, from birds.
Dendti'LsbÍ,lhalzie*pulvelufegls (Eraun 1901) Skrja.bin
1924, f rorn birds.
S chis'b. a6gna.-j âpon icun Katsurada 1904 (s. cattoi
BLanchard 1905) , from man.

ÊchigtosonÉr_ l4élcum Montgomery 1906, fron mammals"

$chistçSg¡¡a-gp¿15lafig U.iontgomery 19O6, f rom manunals,

rarely man.
f) ¿ *.fY. i h r'. _r" ¿i' ,
Þelrje+osona blfunfogcli (Montgomery 1906) priee 1929,

f rorn mammaLs.

gchiÊt9-scma me4s,sni Sambon 190?, from man.

GigantoþilÏrAr-z ie, .ac5¡þ¿-1e a Odhner 1910, from bírds.
OrnitLqþl&elz;te_ie_lerreg¿g Odhrer 1912¡ from birds.

In the yea.rs 1913-1914, Miyai.ri and Suzuki

dernonstrated tbåt in the case of S" j apqn i-gl¿m, an
('asexual reproductive stage is passed through in a

molfuscân host and the cercarial larva. so produced
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gãlns entrance to tb.e eppropriate warr4-blooded host

by an aetirre penetration through the body surface.
îhis cleared the $ray for further r¡;ork and the clron-
olog;r of events fron then up to the present tirne is
as f o1lo1¡rs t

SchistQeo¡na .ì aæ,!iggm: fife-histor"y by Miyairi and

Suzuki 1913.

Orgithobilhg€A.iL lUI¡eS!ên¿Sl¿fß Skrja"bin 1919, from

þ 1rds .

ÊS¡l¿s tgg-Anig-beemejgbipe and S. mans op i, J.if e-hístor ie s

by Leíper i-915.

Âus tro!¡ålhaf a ia !prr!gg-þ+s is Jol¡nston l-91?i frorL

b irds "
Êç.Id.e!.9.9-Q,me spjt&,f ig r 1if e-hjstory by Soparkar t9l_8.

Trielroulllrarz la eCgf Letâ (Skr¡ atin and ãakharo¡r l_920)

Brumpt 1931, from bird.s.

Sc hís toso$atj.trr¡ Batþl,qcopticug fanabe 1923, fron
marunals. Life-history by Tanabe 192g.

OSn!! ha¡ i} he rã-le_-æef -9þ11 ha¡3¿g ( T rav as s o s lg â3 )

Price 1929¡ from b irde.

Sfn.ilLqÞ¿-þarE¿e-94hqg.ri Faust 1924r fron birds"

ÐegdrÅ!o¡i1}eqz¿e_¿9-eË-Êå Skrjabin L924, from birds.
Sc histq€grlajlge egnítu$ Chandler 1926, from man.

Sclfie!-qsg¡na _ÞAviS, life-hÍstory (?) by Faust 1926.

Fsgudobl]4etzieIla y-o].-qeav¿gt (Oiso 1927) Ejsmont 1991,

froni bírds. T,ife*histor¡r by Oiso 192?.
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Org¿!hAþí]iBI-4ié, 2 sp. Linton 1928, from irirds.
F.þ, .-Schistosq q_Eêl¡gÅ! IeRaux L929, fram mammals.

Eerâs cltx-Elgs qne!f.gg_-â¡þ¿Egæ, price 1929, f ronr birds.
He tero_b_ll-ÀelAlq A¡ne_rice4a Price 1929, f ron birde .

Miero_Þé].}ggztiê_glep-i¡ri Price 1929, fror,r birds
Pscudoþilþqr.aigl,le,hgyal_eÌrgþ!! Ej Êmont 1929, from

b irds .

$chi€!qs_a&a!jw Cgu!¡¿$ti Price 1929, from memnals.

OrnitlfpÞ iLh¿.rz ia,_pr'¿ce¿ Ëietzel 1930, f rorn Trirds.

$Sþ¿Cto€ggelius d-9@:.!.!å, life-history by Price 1931-.

Schistqsqrne IS4þA¿n1 Brunp.t 1931¡ fronr me.mmals.

Sc,.hie,tqgo$a qUqaf¡soni Brunpt 1931, from ¡eammal-s.

rr i cl¡qÞi_f3@e_"ægl--lata ¡ li f e -his t ory by Brurnp t 193 1.

þilþgziellA_pgþnica, life-hlstory by Br:urnpt 1931.

B itherz_i+1*1q,mageeÞowlq! leRaux 1933, f ronr ¡ne,rnmals.

Mie¡qbilherzaa man!þþqsis Mcl,eod 1936, f ron birds.
Microbilharzia eaqadensis nfcl,eod 1936, from birds.
Ornålhobi_Lltarz ia ],ari X{cLeod L937'- fyorn birds.
P.sel.xXolr i llraXzåe ¿fg__SugfSue4trla McLeod 193?, f rom

b ircì s .

gr4itþaþ¿¿_helsla__gp" Young 193?¡ from l¡irds.
Exchrsive of the species r.eported for the first

t in:te in tlris thesisr this ¡riakes a total of 23 species

knor¡vn to infest ¡,irdÊ. Of these only three life-
l:istories have been completed and both larve"l and

e,du-lt stages definítely deterni¡red. There are also
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15 species from man or rnanr¡als, of vrhich seven l_ife-
hístôries are knorin. Thirteen of the above species

vrere fírst record.ed fron I(orth /imeri.e¡_ and a_n ad.dit-
ional one, B iLlterzje lla Þql=oni-ea, originally described

fro¡n Poland, has since been found on this continent
by Price (1929). The life-iristories of cnly two

species originalJ-y oescribed from North America are

known. They lroth spend their adult phase in rats ancl

micer Îanâbe (1923), Pr:ice (1931).

lhe nedieal interest of the three con¡non species

of hullìan s chis tos omati.ds requires no recountíng' here

as the ir wide distribution and pathogenic porrrer.s are

ueLl known. that tlrey have never l¡ecome establ_ished

in the United Statee or Canade_ may be due to existing
sanitery cond.itions, absence of suítable molluscan

hosts, or unfevorabl-e cl,imatic conditions.
În these two cou¡tries, as l¿e1l as ín rnafry others,

the oceurrence of the transítory skin d.isease of
human beings, popularly krloun as Éswimrrerrs itchn,
has attracted the attention of rnany clinicians and

biologists and is now ûide1y recognized to be the

result of a.ttacks by schistosomatid larvae. No

doubt this disease has been cåsual_].y kn o$jn for â.

good many years, even in Canada, but e true causal

organien uas first assoeíated lqr ith it in ùîichigan by

Cort (19eg). Since that time a simllar or identical
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diseê.se has been reported from numerous vr i.d.e ly se-
paratecl places throughout the ¡¿orld.

Follovring th.e report of Cortts discovery, nu¡teroug

authentie câses of eercarial_ derr¡latitis, that had, no

doub-u1 previously been attrib,uted to the attacks of
chiggoes, larval hookvrorms, various insects, or put
d otun to urrknoy{n causes, vere record.ed.. ¡.urther notes

by the same author (1928a) state that a similar
disea.se had. been encountered in many pârtÊ of the
Unitecl Sta.tes ã.s vrel_i as in Haiti &nd Frâ.nce. In
1928 Christenson ånd Greene reported cases of cer-
carial derroa-r,itis from lakes in the vicinity of
lvlinneapolís, Minnesota. Here the cau6ê.1 organism

vras found to be a schistosomatid larva whose a d.u1t

s tage is ¡ êVêrr yet, unknonn and r;hich had been ten-
tatively named. gereariê_ elvaq by ftii1ler (192A, ]-:926].

Matheson (1930) reportçd an outbreak anong

bathers at an artificial l_ake at. Cardiff, ç.ales. He.

consid.ered a species of furcocercous cercaria to be

the causal organisn ard identified it as Cer.ce1'ie_

€=1rc.. Taylor and. Baylis ( 1930) exanined simíla:.
materíal û.om the .s ame lâke a shor.t time later ånd.

we¡e âb1e to produee a dernra_titis ín experi¡nental

€ubjectÊ but identified the organisrns as Cerqe.eiq

gcellata La Vâ]-" St" George 1gS5.
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Szidat (1930) r.eported a la"rge number of cases from

near Rossitten in Ëast Prussia in ruhicb he suspeeted.

the 1arve. of g i f.ilar?iLl¿a gq-lopiq- e but nany exper-

inental exposures of sì-r-sceptibLe individuals failed
to prove that this organisr! [ì'as a, dermatitis provoker

or w ould. penetr.ate hurûan skin" Vogef (19à0, 1930ã,

1932) observed a good n;any natural infections of vrhat

appeared to be cerearial dermatitis in bathers in the

lÏolsteín Lake region soi;-th of Kie1, Gernany. He !,res

successful in prod.uc ing experinental iafections in
volunteers ulth Cercatfa qqe LIA-IC from snails collected
ín the. lalces where no.tural infections were knovan to

have occurred" He rnadê â careful s tudy of histological
sections .of an excised papulq and a16o pointed. cut

the si¡nil-arity of iercarÍal dermatitis in Germany to

the. skin eruptions in human beings reported Ìry Nageli
(1923) froro the Bod.ensee region in Swj.tze:.1a.nd.

It nust be noted that none of these obeervers

suceeeded in identigying the aôu1t phases of the

J.arval parasites concerned.. The work of Brumpt

(l0St, 1931æ.) in France, on material coll-ected near

Paris, not only conf irned the belj-ef that Cerca.r:Lg

oce i_14!e rvas a d.ermatitis provoker lrlit also that it
was the larval stage of gríchqb:Lfbêr:,ie qce]]"a!e

(Skrjabin and Zakharo¡¡ 1920) Brumpt J-931.
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The etiology ånd. epideniology of eerearial
<iernatitis need not be discussed at great length
here as several complete and de+-ailed. srull:ia,ries are
in exis-r,ence at the present time. Among the nost
valual¡le of these are a:ticles by the folloring
investigatorsr Fälleborn (199A), Szidat and T{igand
(1934)¡ La Rue (19SS)¡ and Cort (19A6, t936a).

The write.r has additional evidence of the
occurrence of outbreâks ât the follolring plaees in
the paet three years¡ Bênidji, j\,[inneso-,,a and. Auburn,

À1aìraina, U. S. ,{. ¡ Víking and. Sylvan take, Alberta
and Big Bend, Ontario, Canada.

Thê diseaÊe was first reporterl from Canad.a by

the r¡¿riter in 1934 and. at th¿.t tirne was thought to
be conf ined to Clear Lake, i\{anito-oa. However, in-
f orrnation gathered pe:'Bonally during the påst four
years demonstrates that the causal organisns and.

their moltuscan hosts are common in the majority of
prairie lakes and s l_orlghs in Southern Manitoba
(ptate z).

pERr',riÁr IT T s*p RgyQEfl! q*gEEs4EIAE

the number of species of larval trematodes

that definitely have the potentiality of provoking
hu-rnan dermatitis, at the present tirne, is rather
unceriain. This is to be understood in view of the
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Ì¡orkels, in identifying speeies. the larve.e show

ver'y indefinite physiological characters and the

tissues exhibít Little differentiation from the

prinitirre stelt type. Cercariae fron a single snail
host sholq a wide variåtíon in size so that metÍ.o-

morphic characters are not to be entirely relied.

upon. iVo doulrt 2 vhât are eo¡sidered. âs singLe s,peeies

novr, ín a good flâny cases wil-l later be found to

represeut a complex of several- species.

Human susceptibilit;r to the pene'bration of the

organísrns. must a]-so be taken into account. Pro-

bably eertain cercariae can penetrate the skins of

only a susceptible majoritJ¡ of people and probajlly

only a fev¡ of those tlut do penetrate, provoke a

sensible skin reaction. Thís is particularl-y true

of the s chis tos ornat ids of man, c oilce rning vrhose

dernatitis provoking porl?ers there is a divísion of

op in ion .

Â numbe r of inveÊtigators have produced evidence

both for and agaínst the hypothesis that tire cerearíae

of $"_þgg!"qÞi.¡E, Ê:._gagqoÊ! ana S. .iagonic,uql pro-

voke a dermatitis in man. A nurnber of Japanese

rlorkers are of the opinion that rkal¡ure¡¡, rohich

resembles cercarial dernâtitis of the United States,

results from âttacks by the cercaria,e of S. .ì Aqonicum.
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Miyagana (1913) ? hoülever, maintaino, that this is
not so ag rtkaburer oce'urs in regions where sciris-
tosomi-asis is not present and. also tha_t in ende¡nj.e

areå.s? wka-Þures does not res lt in infestations ¡.¡ith

adui-t fu .iepqqrqgt. Faust a. nd lúel-eney (1924) sta-ue

that a skin eruption does not occur among rice farnrers

in China v¡he¡e schistosonrlasj s is endenric, and Faust,

Jones a nd Hoffman ( 1934) r,lo rking in Puerto Rico

state that the cercariae of S. mansoni do produce a

prickJ-ing sensation uhile penetrating the skin but

that a d.ermatitis doeE not result.
Vogel (1932) foun¿ tbat the eereariae of fu

ms4s_qgå orodirced. â slight dermatitis on the arm of

a wbiÌ:e subject but not on two negroeê exposed in
the same mâr¡ner. ManÊonrgahr and Falrley (1920) ii
s ar,q câÊes of cercarial- dernatitis arllong Arabs in
EgyÞtr tee (1925) arnong gypsies in the Yangtse

River area in China and Bettencourt and Êorges

( 1922) on the arm of ê- r¡roman in Portugal. Tn e actr

cese cer:cariae of human schistosomatids i¡rrere knor,ïn

to be preeent in the water uith which the ind.ivíduals

had come into contact or wer.e recovered fron snails
collected from these waters.

Fülleborn (1932) is of the opinion that rekai:uretr

resuJ-is f rom the penetra-,,ion of hu¡nan skin by non-

human sçhistosonatid. cercariae. Cort (1936I is



inclined. to the vielr that the cercariae of the so-

cafled human schistosomatids seld.om prodtlce a sig-
nificant dermatitis arrd that cercarial dermati-uis,

in b;r far the rnajority of ca_ses, is associated. with
the reaction of an abnornal host to the penetratÍon

of a non-specific cercaria. The writer is of the

opinion that individual resistance and susceptibility
are important f'actors a s the only apparent positive
infection obtained experímentally in birds reeulted

in a dermatitis so severe that the specimen díed.

It has al-so been noticed. that sone exposur:es of
human beinge to non-hllnan schistosonratid cerca_riae

are nega-r,ive hile positive cases var¡y greatly in
extent and severity.

ït is i-nprobable that the cercariae of all_ non-

human schistosometid speciee cân produce a dernatitie
in man. The nature of the stimulus to whieh tlre

organisûrs respond positively is not well knor,vn and

the norphologíeal characters ¡nhich determine certain
aspects of theír behavior are poorl¡r understood. It
1s not e1e.ar ho¡'¡ many nay be attracted to the hurnan

skin but be unable to penetrate it.
At present there are four types of schistosomatid

cercariae as regarde tactic behavior tovards man,

1. Those that do not respond positively to tbe

presence of a hunan being in water,
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2. lhose that respond positively but are unable to

pene tÍ'a -\,e the skin.

3. Those that respond positivêly and penet?ate the

skin but, or".; ing to åack of bâlance betv¡e en the host

and parasite, .do not advance deeply êlld tllus provoke

merely a ]-ocalised skin neaction.

4" Ítìose thåt respond positively, penetrate the

skin, and. eventually make their vây to the portal

vein ând. its branches where sexual naturity is

reached.. In this caser å.s alreed.y stated, it is

thought by many that frequently no skin reaction

O CCürÊ ¡

From the information available 1t can be assumed

t?rat only tbe cereariae of tlle f ir¡e echistosomatid

specíes of man belong to group 4. fi good. man¡¡ knov,in

species mây belong to group !. or 2. but at the

present time oniy six species of the non-hunan

schistosomatid cereariae, vrith a possible seventht

earl. definitely be placed in group 3. It ís possible

that rcore species of these rnay., in the futui"e ¡ be

cl-assed in group 3. as a schistosomatid der'¡natitis

i.e knoaffr in several local-ities r'¡here tile cåusa1

organisa has not been õefiníte1y id.entifiedr or the

organism erroneously identified. as one of the six

so-caLled d.ermatitis provokers.

Those d.ef initely known to provoke a dermatitis
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âre âs f óllovrs s:

CercafiA-91!aq Miller 1923.

Cercaz"ia 4sg!þ¿!!¿ Cort 1915.

Çercaria, slagniqAlee Îâlbot tg36 "

Cerceria_p_lr¡¿Êellge Talbct 1936.

Cercaria _oqel¿glg (ta Va. St. George IBSS) Sstn-
itzin 19O9.

Cercarla*pge.Cê-egç-lleta Szidat 1988.

The fact thal all known life-hietories of
Schistoslmetiêae arê identical, nametry- egg* mir-
acidium- sporocyst- daughter sporocyst- cercaria
ând adult; and. that the inter¡nedj.ate hosts are closely
rel-ated, also that the differentiation of body

tissue is not pronounced, makes possibJ-e a great
deal of err.or in their id,ent if icatíon. fhis is
partícu1ar1y true in the case of the cercariae ¡¡here

the rnoet outstanding charaeters are l_arval one6, ând.

the anlage of adult structures are not specific.
Nor ean the phenornena of host specificit¡i and

physiologieal behavÍor be entirel-y relied. u.p on as

a basis for identification.
The devel-opnent of the sporocysts or rediae of

one species of trematode ín the digeetive gland of
a rnolluec lov¡ers the resistande of the host to the

invasion of niracidia of other species as shovrn by
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Cort, Brackêtt and lúacjúullen (199?). fhi6 perrnits

the s irrul.tane ous d.evelollment of turo or Lqore species

of cercariae in the sanie host. The ccnstant occur-
rence of mixed cúltures of cercariae, in the case of
dermatitis production, increases the difficulty of
identifying the true câusa1 organism and has leâd
to a number of errors. In the deeeription of new

species of cercariae, the occu.rrence of mixed cultures
grêatly inereases the diff icr:lties and aceounts for
man.r¡ mistakes.

Sueh a condition has, in the pâst, Ìed the

üriter into the serj.ous error of incorrectJ-y des-

crilring a new species, recorded as Ceraar_ia þa.i kgl¿_i,

trfcleod 1934. The difficulty was not tbat â neu

speciee did not exist, but that the characters of
tlvo new species rryere conf ound.ed ãrd the description
corresponds with neither. Both speeies have since
been d.escribed by Cort and tsrackett (L9g?) a¡d hence

Cercâliq bgileJí becomes arÌ inval-id species. Simil-
arly the unnoticed productíon of ema1l nu¡nt¡ers of

9. qtegliC ! lee simultaneously with C. r,uaqdtqil from

the same 6nai1, led the r,¡riteÍ. to assume that fu
ggrdle¿ lr¡as a deriîatitie provoker. Although the

Þossibility has not been entirely ruled out by a'rry

means, the uork has been carefuLly rechecked. a
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number of times and at present it appears that
Q. wefdlei is not a dernat j.tis provoker. Ho$jever,

a¡4ain this wor.k requir.es confírnration.

A1l- the cerca.riae definitely known to be

schistosomatid larvae were, until L927, of t"ite

apharyngeal- brevifurcate t]¡pe, and. a nunber whose

life-histories have been s tudied. since then are also
of this type. Consequently al-l apharJ.ngeaJ- brevri-

furcate cercaríae have be.en cansidered as Êchistoso-
matid larvae. Aceording to the report of Oiso (LgZ7),

ânother type of cercari-ae, ie. a longífurc aÈe -phar-
¡mgeal cerearia, may occur among the Sc his tosqlia! fùag"
This is in direct contrast to the observations of
other vrrorkers, a¡.d two possibilities are open" Either
Oiso r¡as mistaken, though we have. littl-e reason to
doubt his accuracy, or sone of the schistosomatid

cercariae are of the longifu.rcate pharynge a1 type.

From our present knotïIedge of the morphology,

beha.vior, and life-historíes of furcocetcous cercariae,

a number of assumptions can be d.raun. Tn the rrork re*
ported hereín, the lvriter has f ollol.red theÊe but, at
tire same tine, borne in ¡nind the facts as pointed put

by La Rue (1926), that although â large nu¡irber of

cercariae st¡ow Êtriking norphologicål resemblances,

the legitimacy of a species cân onl-y be established
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definitely vrhen all the life-history stages ar-e known

in detail. Further, the absence of pronounced sec or-!d.-

âry bost specifieity may result ir: the production of

lar¡¡al morphae of certain parasites which ar"e suf-
f icientl-y unlike to appear as distinct speciea, lTardle

( 1932) .

PRSCEÐ!,RE,

At the outset of the i.nvestígation in 1993, noth-

ing was knovrn regarding swimrner.rs itch in Î{anitoba

except th¿t it !ïas very prevalent at Clear Lake, that
a fork-tailed organísnr had i:een found. in ttre vlater,

that copper sulphate tr:eatment of the r,¡âter tìas -þeen

attempted, ancl that the s¡rnrptorns of the disease cor-
respond.ed very close].y v*ith those of cerearial der"-

matitís reported from other regioas.

The following lines of investigation were open

and, wherever possíìr1e, were cars:j.ed. out eoncurrently

ín an effort -r,o gain sufficient infornaation that an

effective nethod of control or eradication might be

suggested!

1. An identification of the ce.usal- organisms and

otber similâr ând concurrently occúrring orgenisns,

âlso a sux.vey of their distributíon throughout the

Pror¡ince.

2, Ân identification of mo]-luscan hosts and â stualv



of their dístribution and ecology.

3. An exerninaiion of suspecied uild. ma¡nnals in an

effort to locate the primary host, and an exposure of

l-ã.boratory mannals to the cercariae involved to ex-

periner:tally elucidate tbe life-cycl-e and,obtain adult

stâges.

+. Àn exarnination of suspected wil-d birds ãrd ex-

posure of experimental- birds to cercarial stages.

5. A study of the pathologyr syn4rtonatology r and.

ep id.emiol-ogy of the díseaee.

. A survey of the pelagic fauna of Clear Lake ¡vas

first undertaken by using a fine plankton net tor¡ed

at various depths behínd a boat in the vícinity of

the bathing beach. The lorrer 1åyers fail-ed to yåeld

anythlng of great signíficance but the uppeÍ layer,

of e-bout one foot in depth, provided potential-Ly

pathogenetic organisms ia the forn of the fu.rcocercou6

cercaríae that are di'scussed 1ater. The molluscan

fa.una of Clear Lake was then surveyed tiy shore coIlec-

ticn and by using an Êckman dredge. the various

specíes of li4ollusca thus obtained ïitere exarnined ¡lic-
roscopieally for cercarial parasites.

Each species of cercåria nas obtained. in as pure

a culture as possible and susceptibl-e aniûal-s and

trunan beings u,ere exposed to them in order to ascer-"

tain their derma-titis provocatfng potentiàì.itie s.
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lhe seareh for cercariae and their nolluscan hosts tvas

extended. to other parts of Manitoba and the incidence

of infestation in various localÍties v,¡âs record.ed fron
ïreek to week where possíble .and from year to year. The

halcitats r""ç ¡errghly studied as regârds temperâture,

vegetation, depth and extent of the water; pII, etct
Tia-r,er-frequenting birds and ¡nammals vere collected

f rorn as nany d.istrícts as possible and eutopÊied for
adult schis tos onat ids . Faeces of a number of marnmals,

not other"wise examirred, l¡tere examined. rnicroscop iea11y

for schistosonatid eggs. Young, parasite-free, birds
and .nainmals of .severaL species .ilrere expoêed. in the

I-a-ooratory to pure cultur.es of cercariae and J-ater

autopsied at interval-s, up to six weeks after exposure,

in a search for adult 9chls togona!:Ld.ae .

SIPE Bf l4Et i!4-L-¡"{ÊIuoÐg

$nails were kept síng1y in tap water overnight

in wide mouthed bottles to d.etermine the extent of

infestation and. the rate of escape of cercariae.

Others were dissected to check the âceuracy of the

previous method and to obtain sporocyÊt stages. In
the majority of cases cereariae ean be detected in
the sul"rounding lvater if it is exanined macroscop-

ieally by reflected light against a slightJ-y lurninous
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background. I{owevdr, if only a feyu cercaríae be

present the vrater Êhould be examined with a bin-
ocular microscope before being pronoilnced. negative.

Hot 1OØ formalin solution or 7Qi6 aleohol- a-re

suitabJ-e f ixa-r,ives for all larvaI stages. Specinens

so fixed, eån then be stai.ned with haernatoxr'vlin and

eosin stains and nounted in Canad.a bâ1sm or cLeared.

dírectly fram 70% alcoho-l in glycerine and mounted.

Llnstaíned in glycerol jeuy. Sueh nounted specimens

a-r'e onJ-y of vêlue in obtaining measurements and $íth
any techniq'rre, the dimensional- variations are auch

that large numbers must be me asu.re d. if the results

ar"e to approach a true mean.

the id.entification of al1 norphologicaJ- a nd

physiological châracters Íìust be made on living
naterial. A study of both undísturbed and agitated.

jars should -þe nade under a binocular microscope to

determine t tie resting position assumed. try the organisûìs,

the length of the resting period, and. the tropisnis

shoun when their posítion, relative to tbe source of

light, etc; has been change d..

For the exarnination of living nraterial und.e r a

monocular rnicroscope, an intra vitam stàin is necessary.

Neutral red and Nile bl-ire sulphate r¡¡ere found the

most suítable for this purpose a¡d gave their best
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results vrhen a drop of eadh q¡as added to 20 cc. of

a tl:ick iafusion of eereariae in a shal-loîr dish and

a].lorved to ac'r, for one minute before tire nounts were

naêe. In aodition to being specific for eertain

str!.ctu.res, these stains also act aÊ partial ánaes-

tlreties and red.uce the actir¡ities of the organisrns

consideralrly.' Sorne of the active swimmers, such as

Cr wardlejr require an additional anaesthetic sub-

stance. One drop of saturated. chloretone solution
in 3O/o a]-eôhol vras tried with fair results 6ut a

sirnilar amount of saturated aqueous solution of

urethane nas f or-rnd to be nore suitabLe a nd d.id not

int,erfere with the activity of the flame eelIs.
The examination of nam¡rals and. birds for adult

schistosomatid.s should be carried. out as soon as

possible after d.eath, Ð-s bl-ood coagulatíon greatLy

increaseê the probability of overlookíng some'of the

smâl-l f j.lanentous forms andr under some conditionst

¡rrâkes theír recovery impossib!-e.' This is particularly
true in the case of birds in late autumn r¡hen the

coagulation ti¡le of the bLood appears to be shorter

and the sme1L 1¡¡orms can not l¡e extricatecl intact
fron the tough coagula.

The usual procedure uas to remove the ventral-

r¡¡all of the body and spray the orgâns lightly from
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time to time with a warm, 2S aqueous solrition of
sodiurn oxalate. this prevented. desieeation, ex-
ce6sir,¡e lowering of ternperature, and clotting of
'i¡J-ood when a iressel ï¡as opened. The b1ood vessels

of the nesenteries !¡ere then exa¡nined under a bright
light by strêtching a smal-l portion at a time, or

the larger vessels were lige.ted and the eatire
rnesentery r¡¡ith vesseJ-s, 1íver e nd heart vrere trans-
ferred to a shallorr¡ dish of l¡larm Êodium oxa1-ate

solution. These were then examined under a lens.
Bouinrs .p ic::o -f orrrro 1 or eorrosive-acetic scl-

utione r,.¡ere used as fíxatives for e,dult worms rçith

about equal results. Â combina,tion of 1 part Dela-

fieldts he.ematoxylin dnd 3 parts alun-cochineaJ- r¡, as

the most satisfactory stain. Triu o to three minutes

uas sufficient staining time as prolonged destaining

ruined the contrast. Dehyd.ration r¡u as carried out by

means of a series of jai:s and capitlary tu.bes. Spec-

imens were cleared. in wintergreen oil- or beeehwood.

creosote and mounted in gum damar. Wintergreen oil
elears quite rap id]-y but mekes the specimens very

britile, Êo that filamentour forms frequently break

up in mounting.

An atternpt v¡as ¡aade to culture Ps euclobi lharz j,e l-la

cgerquedulae according to the nethod of Lee and Chu

(1935). Sterile sheep seruro tlas the culture niediuu
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used. bu.t tl;el-i¡e hours çras the longest períod during

vrhich they coul-d be roaintained af ive. Specirnens

were renoved from tlre host bl-ood. vessel_s in the

fíeld and ple-ced. ín the cu.l-ture tuT¡es but at l-east an

hour always elapsed bef o:.e they could. be placed in
an incubator. It 1s not knoun whether the lowering

of the temperature duiring this inte¡.val or the u¡r -
suitability of the culture medium vúas respon6ible for
the poor results ol¡tained.

ït v¡as riecessery to carry out a good. many ex-

perinents to prove def initely that rr svuirnrie r I s ltchrt

is caused by trenâtode cercariae and not some other

organism" Also to establish srhich so-calIed species

are capable of prod.uc ing this condition in ¡nan and.

which species are harnless. This was best carried
ou--u by taking two portions of a vrater sample and

placing each in a small aquarium or battery jar. To

one ïúâs added a thick infusion of a s i.ngl-e speciee of

cercariâe obtained by isolatiog an infested. snail in
a jar of uater overnight. A portion of ì:he body,

sueh âs the fore-arm, of an indj.vidual was then i.m-

nersed. in the v,'ater of each jar and al-l-ov¡e d. to remaj,n

for a few minutes.

In suseepti'þle individuâls, exposure for a period

of fifteen ¡ainutes or slightl¡r less was sufficíent to
produce an infection" It v;as found thåt penetration
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ie more rapid if i:he arm is removed. fron the water:

.oerlodícally and alloir,re d to become ãlrÍost dry before

beì.ng retur.ned than if Ít is exposed continuously for
the sarûe 1ength of tine. .Apparently the cerear-iae,

1n the filn of r'¡ater adhe-eing to the arrn, are brought

into closer contâct with the tissue than they vr oul-d

otherl¡,ise be and the surface tension of the shrinking

f ilrn assist them in penetrating ¡he skin. the con-

dition of the tlro arms was carefulfy noted for several

days follorru.ing a:-rd if a positi\¡e infection was obtained

on the one exposed to the cercariâe ¡ tlre conclition uas

cômpåred r,tith that found in natural ínf,ections. A

number of experinental infections wex.e examined. by

neclical authorities and pronounced identical with

natural infections.

An alterne.te method of exposure is to place a

drop of water containing a nunbe r of cercariae of

tbe desireil species on the skin and. al1ov¡ it to dry

s1ovrly. In this $¡ay the âctivity of the orgânisrrrs

can be ovserved und.er â microscope by refiected light.
llouever", because of their small size and lack of

colour, the cercarie-e are difficult to see unJ.ess

the skin has first been tinged witb a. stain such as

nethylene b1ue.

Exposure of experimental animals was carried out
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in nuch the salne manner. Specínens viere reneatedly
placed in a smal1 aquar.iur,r jar eontainíng several
inehes of water v¡ith snails and large nunibers of
freshly produced ce¡.caríae of a single species. Norm_

ally eaeh specímen drank a quantity of the lvater and,
in 'r,he case of duckse seve¡,al infested snail_s were

eaten. A number of injections of about S cc. of a

tlrick inf u_sion of cercaríae were nade into both wild
and donestic duekJ-ings, either subcutaneously, intra_
venously, or intrape rítóneall;r. Infirsions in both
l.4ratet- and physiologice.l sa.fine uer.e used and the
injection made by means of â coarse hypoder"míc needle
ênd syringe. Such injections can be safely c.arried
out because of .bhe remarkably high resiste.nce of ducke

to the a.ttacks of any pyogenic bactería. that might 1re

pre se nt.

CERCA.[1T¡\E CCNCERNF:D IN CEÎiC¿RÌAL DERifhTITIS

I$ I"íANTTOBA.

fhe te r.m cerearia refers more partieularl¡r to the
free-Iíving stå-ge of a. trematodeo vihich in the life-
l-tistor¡2, fo11ou¡s ciÍrectly after the sporocyst or. redia_

stÐ.ges. The sporocyst or ¡ed.ia ste€es occúr âLmost

iavariably in tho trdigestive glands* of gastropod
mol1uods, there beíng only one exception jcn olr¡n in rvhíeh
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a marine ennelid is invoLved.. Êecause of the re-
lative âb'Lmd.ance of the eercariae and the ease vlith
llìlhich they can be collected. along l,r ith the ¡rolluscan

host, in many eâses, this is the only stage of the

organism that is knoï n.

these various cereariae can be roughly affangêd

in morphological- groups depending on the charaeters

of the bodyl suckerÉr tail, ex.retory system, ete.

I't, has been the custom to carr:y this practice even

fârther and -rÀrhe re suffièient distinct ch¿rracters

ïJere constantLy exhibited¡ to de.scríbe it as a species.

In such a case ít is impossÍble to assign the true

generic naine ås the genus ís deterníned. by tbe nature

of the adult characters. A tentative speeific na-me is
normally given and. this, coupled uith the term ECerearia 

¡

is u-sed to desígnâte the organísn until the adult stage

has been found and assigned. a generic and specific
íìâ¡nê ¡ fn the case rn¡here both l-arval ând adult stages

have been named.¡ but tbe connection betü¡een the two

not previously knovrn, the first given gpeeific''nsme

then takes precedence.

Such a praetice, althoug-h not strictJ-y ín ac-

cord.ence with the rules on nonenclaturer d.oes serve ê

useful purpose in dealing vrith larval Êtages and is

v¡ithout any very objectionable feature unless carried



1.

-s2-

to excess. The cr,u-esiion of r¡¡hat constitutes a true

larv¡,l species iê still very rnuch open to ques-r,ion.

In the ¿L*"o"*ior, of L¿irvÐ.1- stâges uhieh f oflovús the

genera.l eustom regarding nanre s is e.dhered to.

Key for the identification of lüanitoba

furcocercous cereariae"

Aphar;inge a1 brevífurcate cerc ariae -**-**:---- -*1.
Plaryngeal longifurc ate cer.c ar. iae -- *- ---* *- -* - -2.
Body length about 300¡, tail stem 400¡ , furca

255) i host, Lyrnqaea steÁne-ljÊ---g9lqeåie.'91_v_eg.

Body length about 260¡ , tail stem 395¡ , furca

22s f ; hos r ¡ sraæ Lc oþ*eqgtg-¿Iel.q-- --çgfgÊ{¿e
gleggipelae.

Body length e.bout 2Eì8¡ , ta_i1 etem 312¡r, furca_

237 ¡t i ho s t r S! as4 i_cS le_pg.þgþgþ-- -$gç-eryg*æ .

Oral sucker ând acetabulurn both pre se nt----*--*3.
Ora.l suclcer present, âcetabuLum laclcing---Ceree.ria

of .Cîê-sêiphiala arnb l-opl-it is.
TaÍ1 ste¡r ¡nusculature not exhibiting definite

striationê, cerc¿ìria of meclium size------*---4.
Tail- ster,l rnusculature exhibiting definite striations,

cercârie. of large slze; f rom Staeniq.olqCggggrqa.Þ¡

---CercâtÀe_¡gerdl€.

2"
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4. Tail etem straight v¡hen the organisru is ín the

resting position--- -*----*-:*-*--5.
Antèrior end- of tail stem and body strongly flexed

later=a11y v¿hen in resting p os itÍ on-*-Cercâria of

!-ip leç ! qry--{*rså!çe-s0 u!' "

Penetra.tion glands posterior to the acetabulum-*6.

Penetration glandê anterior to the acetal'ulum----
*-Cerc aria o f Cotylqt¡¡¡: ;l1eÞe¿f!{9ln¿.C.

Cercariae of ¡nediu-rc size vrith elongate bodies--?.

Cercaria of srnalJ. size vlith stout oval body e,nd

short tai19 frorn $g.,,!!ogo4e -!rti,vafv-¡Ê
Cerce-riê þurti.

7. Intestinal- ceca v¡e11 developed; pigment spots

absent----- -------SCåSËf¿.Ê--tÆqeAe.

Intestinal ceca. rudimenta.ry; large pígment spots

oresent anterior to ac e te.bufum- -- - *-Cercar ie,

dolremc.

Cagcqåle*g]re }Liller 1923"

Õpe c!f_iç- d i3ÂLor9 iÉ. Apha.::ynge 4.1 ¡ f urc oee rcous c er-

eariae with a proniinent pair of pigmented eyespots.

Entire body ând iall u-niforrnly spined. Body fusi-
for'¡n v:ith grea.test cliameter j"n the region of the

acetabulum. Âverage mea6ui'enents are roughly as

f oll-ows: Borl¡r about 3O0¡ by 65¡ . The aeetabul-u¡ti

ia about 35¡ in d.iameter and is located 110¡ fron the
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posterior end. TaíL steni a.bout 4OO¡ long by 4SI in
v¡idth. Furcae at,out 255/U . There is a dorso-ventral
furcaL fin fclo present. Five pairs of penetration
glând.s are present, tlv o being c ir=cuma ce tabular in
posltion and three paire posta.cetabular. ll.ese open

at the a.rrteríor end just lateral on the oral sucker

b¡r neans of five pairs of fine ducts, the openinge

of vrhich are located on fine spines" Both the oral
sueker anC acetêþulun are quite Þrotru-sible. Digest-

ive systenn consíste of a tubular oeeophagus which

bro.nches in the region of the eye spot6 into two shoz't

caecâ. Exeretory syste!ì ís composed of seven pairs
of flame cells. In eacTr lateral ha]-f there a.re three.

ar¡terior to the acetabulum, th::e e posterior and one

in the ta-i 1 stem.

Host¡ L:qtmeea ç-le.gqalig jl¿Cu-ler_le $ay.

Cercefjla_"S:leÂ{Ì,iqa_]a.e Tallrot 1936.

9peql:qåc 9-isggos ig ¡ -Apharynge 41, brerrifureete cer-
caria uith a prominent pai.r of pigmented eye€pots.

Erttire body and. tail u¡ríforn:rly spined. Body fusi-
forni vrith the þreatest lateral diarneter in the region

of the acetabuJ-urn. Average rrea-surements are roughly

as f olloï¡er Body about 260/ by 6AA " The acetâ¡ulum

is about 30,É in díâneter and is situa.ted 60,ll from tÏ¡e

posteríor end. of t1-ie body. Tail sten 395/.r by 40j^r .

Fu.rcae about 229/tr in length. Doreo-ventral furcal fin
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fold present. Five pe,ris of penetration glande are

present, tv; o beíng grenular o_nd c ircum-ace ta_bul_ar in
position lqhife tbe other three pairs a.:,e post-acetabular
in positicri. these open ât 'r,he a,nterior end just
lateraL on the oral sucker by means of fÍve pairs of
fíne ducts, the openíngs of Í¡hich are located on fine
spines. Digestive system consists of ¿, tubu_lar oeso_

phagus which branches in the regíon of the eyêspots

ínto two short ca_ece.. Exeretory 6.ystem is composed of
Ëeven pairs of flame cel_fs and tireír ducts. In ea_ch

]ateral half there are three anterior to the aceta-
bulu:n, tbree posterior and one in the tail stem.

Éo st r Ê.!-aen r q qla_Cslegg¿4ete*qêqådegÉ¿Ê :L oqe Íb;.

The above spec ies , along lr it,h C. p ¡ægf þg
Talbot 1936, $¡ere considered to be cospecific for a

good mâny year.s untiL separated by falbot in 1986.

All three a.re rnorphologically identieal but have

different snail hosté and aceording to Talbot (1986)

ând Cort and Talbot (1936) sholT slight Cifferences
in roetromorphic characters and also in theír beT¿avior

ín the r¡later. Á11 have the same time of emergence

from the snail host, namely 4.BO to B.OO /i. M. C.

g-þèg is posítively phototactic and in the r-estíng

positíon attaches itsel_f to the lrie.1l of the conta,iner

by means of the suckers anC. assumes a characteristic
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shape. The bod.y is arched and the tail is bent at a:¡

e.cute angle over the back- in the form of a l¡ook with
the fureae turned e-rday from tire body, âod uhen ín t,his

position the furce.e are always crossed.

CercarÅ_q_sle-ggiç o l.ae , accord.ing to the same

authors, is also positirrel;r photote.ctic and hangs

suspended fron) the surfa.ce of the uâter in the region

of grreatest light intensity. T.n this cêÊe the bod.y

and taíl- sten are eatended and rigid a.nd the furcae

are lvid.ely sepa!'ated. They do not, hovever, ettach

the¡oselves to the side of the glass.

Sh1le the original Cergari4*gl,vgq Miller 1923,

undoubtedll¡ represents,,raspecies .complex, the uritèr
has experienced gree.t difficulty in separating these

mor¡:ho logically identical- forms. Normal-ly ther.e is
a greater variation in size between the specimenÊ

from a sin6¡1e snaíl êpecíes than Ín specinens from

different snail- hosts. A good many batches of

cercsr"iaê have been examined from both J¡ygg.ae.g_s te€-
nelig e.nd Staeqiqola e-¡nerginata and onlJ¡ on thrêe

oceasicns did the ¡¡riter observe any fund.amental

difference in behavíor. In these eases the char-

aeteristic restíng position of t. glg v,¡as oh-

served. No doubt veri¿r.tions in water temperature,

pHr concentretion of dissol-ved salts, and tÏìe age of

the or:genisms ¡i¡i1l produce slíght variations in
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behav i or .
',¿ .

In addition to the trqo above specíes¡ vthat is
eonsidered by the vriter as a_ third species of

a.pharyngeal- brevífu-rcate cercaria occurs in fulanitoba

ååd tbe roollus ce;n host is Staenieola Dal-ustris elor1es.

It is rnorphologicall¡r identical r¡rith the other three

species described by lalbot and is approxímately the

sane size but differs sonerivha-t ín reiative bod.y

rneasureoents. It rese¡sbles more cl-oseJ-y e. 6tag-

niccLeq TaLbot but the body is J-onger ireing on the

average 288V t end the tail stem is shorter. being

only 312¡ . Tn its behavior it reseables C. slggA-iç -
gfg but is a slovl s luggish swir,mer a nd s ome minor

cilfferences cen lle detected. ü,lre n the tr¡¡ o are compared

either in tlìe fixed or livíng condition. It has less

tend-enc¡r to bend the body vrintracl so that ver"y fre-
qu.ently dcrso-ventra.l mounts can be obtained. To the

authorrs kno'oledge no other schístosoniatÍd type of

cerce.riê, hã.s been recorded from Ê. pa]-1].stJ.is except

C. qaUtþ¿+.U and, in view of the f a.ct -¡,hat ât J.ea6t

six species of adult schistosonatido occur here 1n

lûenitobe, thi.s night reâsonably beJ-ong to a separate

species. I{owever, the coinpletion of ¡oore life-hístory
¡¡lork v¡ir l- clear up tbe doubt regard.ing both this and

the other spe c ies.
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In [,{a¡itoba, the above organísrn is the nost common,

the rnost widely distributed and also tbe nost potent of
the d-ermatít1s proclueers. Larger nunhers of these can

peiretrate the hu:nan skin in a_ given tine than either
of the other species, articles of clothÍng su_ch as bath_
ing suits on woo]len socles offer less resisiance to it
and it is rnore virulent once entrance to the skin has

been affected.

The sporocysts in ¡çhich the cerearíae are produced.

are smalJ. notile tubules of fairly uníform d.ia¡neter. and.

have a sma,ll_ sub-terminal birth pore at one end. Ihese

are usually found in large numbers in the digestíve
gland of the snail host (plate B, Figure J. & Z) and have

the genereL appearance of frLngus hyohae. y¡he n the she1l
ha6 been dissected. from the sna_i]- the free end.s of the

sporocysts consta,ntly v¡ave to and fro, âpparently due to
the ¡¡iass movement of the cerce-riae back and forth.

lhe greatest number of cercariae escape during the

earJ-y rnorning hours as previously stated, but agitgtion
ma,teria.1ly increases the rate of l-iberation" This?

along v,iith increased l-ight no doubt accounts for ttreir
super-nornal abrrndance following duIl rough weather"
Under ordinary condítions the extent of infesta,tion of
the sna.i1 is quite heavy and., in the cs.êe of specimens

observed in the labore.tory, the output is quite high.
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Eight epecimens of gtaErricol}a ç qê{si4q!-a placed in
500 c.c. of pure viater over night libera.ted 15¡g?5

cercariae. Eseape from snails that have r.ecently died
ís common and the nu¡nbers so iil¡erated freo.uently equal

or surpess the normal rnaxirnum.

O t lre r gUåg.gç_e r c oW CSr cer i âe O€gqr ip€_¿&*Uer i-t oìe.
ïn add.ition to the three speciee mentioned, there

oCcur in lllanitoba several specíes of lorrgj_furcate cer-
cal"íae of the pharyngeal type. lhey âre vr icte l¡r distri-
buted and quíte abund.ant. A good rrrany utilize the saríe

snail- host as the brevifur.ca.te forms ãtd are frequently
found in eonjunctíon i¡ith thero. Ðouble or even quad_

ruple infestation being oc ca.ss ional- 1;r encou:rtered. The

ones definite'ìv identífied are as f oilor¡vs;.

Cercar-ia of DipoloÊtonrUp j[lexicaug@ Van !{aits¡na 198]-

(Cer=çer.ia flexic_augq Cort and Brooks 1928)

A longifurcate pharyngeal dÍs-r,orne cercaria of
mediuüì size, the averâge measurements being as foLlows¡
body length L7Q/ t êJ¡d rüidth 54)^ i ]ength of tait stem

254 and lridth 36/r i length of furce.e 226)r, tl-Ìe body

is elliptical in shape ând is al-ways s omer,¡ hat shorter
tha.n the tail-sten. There is a ue1l developed. anterior
orgê.n ÌTíth an everâge length of about 50¡t . ft is sur-
rounded by a prominent band of spines and in the cir-
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cu-floral silineless areå. there is a group of about ten

ante.r.iorly directed. spines dorsal to the rnouth aperture.

The body spines are ârranged in definite separate rons

a.bou-t ei€hteen Ín nunber encircling the body. The

ventrai sucker is just posterior to the raid-trody region

and meesures about 35y in díarneter, it bears tuo rings

of ninu-te spÍne. Å distinct pharynx is present ¿nd. the

esophagus branches in front of the ventral su.cker into

tv¡o bl-ind ceca rirhich terminate near the hinder end.

Four comparatively large penetration glands are

l-ocated. ba,ck of the ventral suclcer and firl the spêeeÊ

betl,¡een the intestina.l ceca baclc to the group of cel-ls

which f orrn the primordium of the genita.l org¿Lns. The

teil-stem has extend.ing from it a nu¡ober of long fine
hair-l-ike filanents. It contains nunerou.s cau-dal -þodies

rulrich vary consid.erâbly in eize, sirape, and nunber.

The exeretory system consists of eight pairs of fLame

cel1s ui-th theÍr tut¡uIes. in each lateral ha]-f there

are tilree anterior to the ventnal su.cherr tbree post-

erior, ând t$o ln tlìe tail-stera behind the mid-region.

this specíes can be easily identified in the vrater.

The restir,g periods are 1ong, during r¡¡hich tine the

organism hângs suspended from the surf a.ce lrith the fur-
ce.e vriclely spread and with the anterior fourth of the

tail-sten bent sharplJ¡ so that this portion and the
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bcdy f orm an ângle l^rith the remainder.. The sr.rimning

periods are short and motion rapid, spiral, e.nd ín a

vertica,l direetícn.
liosts ¡ Lvqgg*stegnêåiq .-iugule_ris; StAe4icota en-
arginata canadens is.

Cercaria of Cqtyl"Uru¡_;flfabelliformís (Fauet 191?)

Van Haitsna 1931 (çerdalia cleirgþg!(Cort t91Z) Cort
and Broolcs 1928. )

A rather large longifurcate pharyngeal di.stome

cercaria. lhe avera_ge measuremente being as fo1l-onsI

body a.bout 170¡ fong by 58/1ïider tai]--stem aboirt ZZ0¡

by 38)r end the furce_e about 235/B in length. ?he an-

t,eríor crgan has a l-ength of about 40¡ ând a. v¡idth of
30/n . îhe ace tabulum is situated just posterior to the

mid-body region and measu.res about BO¡r in d,ianeter.

The body is elliptical in shape ancl bea::s a ríng-like
mass of spÍnes á: roLlnd the anteríor end.. In the cir-
cumoral spinelese area, dorsâ.l to the mouth, is a group

of about 18 forvrar.dl¡r directed spines. lhe rellainder
of the body and furcae are lightly spined. Ttre tail-
stem bea¡'s about six pairs of iong lateral filaments.
On the dorsal surface, anterior to the nid-body region

is a pair of unpigmented eyespots" The raouth aperture

is sub-ter.minal- a-nd tlÌe esophagus branchee in front of

TfIE UNIVERSITY OF MUNI,O8AG;;;Ë
*+*.---.-



-42-

the e.cetabulun into tv;o indistinct ceea v¡1¡ich terminate
near the genital prinorclium. lv,'o pairs of srirall pene_

tration gl-e,nd6 are sítuated anterior and 1ateral to the
ac e tabulum and c onne c t by ne ans of f j.ne duc ts lr ith
openings l-ateral to the nouth. The excretory system io
cornposecl of -ben pairs of fl¿rne cells and tileir ducts.
fn ea.ch Iateral half they are disposed in grou.ps, f olrr
being anterior to the ¿.cet¿.bulum, four posterior to the

acetabulum ánd tvio in the tail-sten close to its juncticn
T!ith the body. Ît¡ere is ¿. commissural connectíng vessel
betr¡,ieen the trro collecting tubules just poster.ior to the

acetatulu¡o. Definite caud.aL bodies are absent in the

ta i ]-s tern.

lhe free organisms are al-moet consta.nt suinuners

in the v¡ater and f cl1or¡¿ a spirâI course , be ing capable

of swimnLing baclcward or f orreard. They have a tendency

to renain near lrhe bottom of the v¡ater but cluring short
resting periods near the surface they hang rruith the
body straight dovr¡n and the furcae v,ridely separated.

Hosts fiþggic o,].a emarginata cA4èflgnsig. StagniqgLe

palug!¡is elodes.

Cercarla*vpgeng Cort a,nd Br.ackett lg3?

A snal-l longifurcate d.íst,orne cercaria .¡rith the

body shorter t¡,ån the tail stem and furcae almost

equal in length to the taij- stem. The average measure-
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rìents ârê a.pproxina.tely as f ollorEs a bod)¡ about ].?Orr

long by about 41rU rride, tail sterí 286,Ä long by 86lr
rrricie, f urca.e 22Ol lor¡g " lhe r¡entral suclcer is situated
just bac}- of the niCbôdy region and is a.b or.Lt 23y'r in
dia-¡aeter. The anterior end bears a band of about seven

rings of promínent spÍnes, posterior to this dovrn to the

hinder. nargin of the ventr¿ìL sucker spination is in the

forn of nine rather definite rings. In tlie tri.nder body

region the spination ís uniformly dispersed. In the

circu¡noral spineless area, dorsal to the moutl: aperture
is located. a group of about tvJèl-ve anteriorly directed
spines. The pharynx is prominent and the esophâgus

branches just anterior to the ventral sucker into tuo

ceca of moderate length. Tvrr o pairs of penetration ,

glands are sítuated posterior to the ventral suck-er

and their clucts open latera] and dorsal to the nouth.

The excr.etory system is composed of eight pairs of ftame

celJ.s and their tubul-es. In each haff of the body they
are disposed into tvro groups. the anteríor group of
tlree has ttu-o flame cells in the pharyngeal region and

one posterior to the veri-,,ral- sucjrer" The posteríor
group of three is sítuated close to the hinde.r end.

fhere are tno pairs in the tail sten being uniformly
apaced in the second and third quarters. Eyespots are

a1¡sent but a variable number of yellou pígment grånÌtles
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are found betv¡een the ventr.al sucker ¿,nd, the e.nterior
end., usualJ"y being more ab-¿ndant near the r¡entra.l sucker"

these cerc¿riae are ô.cti\¡e sr,,rimruers, .i;he switlaing

period-s being r=elatively long ând during vlhich tine they

migrate in al-l directions through the $rater. The rest-
ing periods are modera.tely short and tbe organisns hang

from the surf ê.ce at d.ifferent angles. The furcae æe

moderately diverged and the preacetabuLlar region of the

body is bent slíght1y ventrad. Normally in the resting
positicn or frequerrtly under a cover glass there is a

prornínent constriction bel¡ind the ace tabuLrsn and the

pre acetalcular portion shor,;s annulations.

Hostr Ëtaegicolg_g¡nerg¿qale ceqadens1s, and. Sta.qr¡icolg
plaqs!¿1s_ e_fqeeg.

e e regr,¿g-q-o_he ne Cort and Bractrett 194?.

Longifurcate pharyngeal distorne cercariae r'rith

the body length and. ì¡ridth about equal to that of the

ta.íl sten, and the fureae longer than the tail stem.

The average measure¡nents are as follolrs¡ body length
about 155/¡ ¡ vr idth aì:out 40,[ . The tail stero is a'cout

180¡ vrith a rriidth equal to that of body. the fureae

measured. L9 5)t in length. The anterior organ has a

length of 4O)t and ê, ïrídth of 29þ. the acetabulum

is posterior to the middle of the -nody and is aboilt ZOrr

in dia-neter. The circurnoral spineless area bears a
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group of tuelve anteriorly directed. spínes dorsar. to the
¡nouth. this area is surround.ed by a l¡and of several
rouus of prorninent spines and posterior t,o this is a

v¡ider band ',¡qhich is less d.ensel_y spined. The remaincler
of the boo¡r is naked. The esophagus is ghort and branches
at the junction of ihe first and second. thirds of the
body i-nto tr¡¡ o rudimentary globurar ceea. There. are three
pairs of snall penetrp.tion gtand.s posterior to the
ace'uabufum. The excretory system is composed of five
pairs of fl-ame cel1s and their col_lectíng tubules. Tn

each lateral half there is an anteríor group of tvio,
a Þosterior group of two and one ih the tail_ ste¡¿ cj_ose

to its anterior end. the maii: collecting tubules in
the bod¡r have a trânsverse eomrnissural connection just
posterior to the acetabulun. Eyespots are absent but
tvro large iruegular bodies are pr.eser:t anterior to the
acetabulun. the tail stem contains six pairs of pronr_

inent caudal bodies.

The organisnrs sr¡irn alnost constantly in the water
âod are råther erratic¡ travelling in alnost anJ¡ dir_
eetion. Resting perior]s are infrequent but during this
time tire organisrns may be found in any stratum and hang_

ing with the furcae .wídely diver.ged.

Iios t : .n¡rmng*-tegp_et isjggUfcr ie ¡ Fi taen i c o 1a*grngls inêta
c anedensjs .
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Cercaria of Cras-sigþ¿aþ altÞtgpliliq liu.nter 192? (Cer_

cql'ia þgsçjae Cort and Brooks 1928.)

A longifureate monostone pharyngeal eercaria vrith
unpignented eyespots and a very short rudimentary di_
gestíve system. In a free colditíon in the .r.¡ater tire
organisme are seen in greatest numbers in the resting
posítion just belorrr the surfåce with the furcae upper_
nost and cliverged at an a.ngle of slíghtly over 90

degrees. the tail stem is well extended and straight
lvhil-e the body, r,rihich is s omev¿hat broader, has its
anterior one-thircl flexed tíghtly ventrad. The åctive
sni:nming oeriodo are sho1"t, in lrhich time the organisrn,
by rapid vj.t¡rations of the tail, travels uplvard a short.
dístanee to the Êurface f ollolrring a spiral cou.rse.

She average ¡neasure¡nents of ten specirnèns fixed in
}lot 70% aleohol and mounted in glycerol jelly are âs

folloçrrs¡ ilody 216l by AI)L; tail-stenr Z4laì^by g1¡ ,
furcae z]:g¡t . Ihe anter.ior organ measures about 4gl
in length and 30¡ in width. The sides of tt-re bod¡, ¿".
akäost paralJ-e1. The foll_ouíng differences in,measure_
glen{g viere noted l:e tr¡re en the sraallest and. the largest
specimens examined^s * body l_ength SZ,lr , l,ridth 4,[ , tail_
siren length ls,rl. but of constant rrrídth, funcae length 1OA

The anterior one-third of ihe body is lightly
spined ând â pair of unpigmented eyespots ís present,
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one or¡ eithêr síd.e just ín front of the ¡niddle of the

body. An acetabulum is a?¡sent but the oral- sucker is
vgel-l der¡efoped and heavily spined. ¡; group of about

tçelve f orr¡sa.r'd pointing spines is present dorsal to the

nouth in the circurnorâl spineless area. There is a

short prepha-rynx opening into a v¡e1I defined pharynx

but the digesti''re canal terminates as ân unbranched

tube a sho¡:t distance posterior to the pharyn:1. Three

pâírs of penetration gfands are present, arranged in
tlr o longitud.inal roirs in the poste:.ior part of the lJody

lvith the ir ducts runriing f or.urrard to open l-ateral, to the

mouth.

The ftame cells of the excretory systen of the body

eonsists of six pairs, disposed in eac?i lateral half into
a¡: anterior group of two and a posterior group of four.
the anterior -,,1¡r o lie just anterio-Lateral and posterio*
laieral to the pharynx whil,e the post:rior four are evenly

spàced in the posterior half of the bod.y. Two pairs are

present in the tail-sten a short distânce from Íts anterior
end. the tail-stem l¡ears 7-8 pairs of fine lateral_ fil-
aneûis bu-r, c.audal- bodies are abseni.

lhe a'oove Ëpecies resembles in rnany respects both
g¿_-bq¡]glg lÍiller f923 and 9" þeqqiAe Cort ar¡d Bnooks

1928. It differs frorn C. haqata in havíng only six paírs

of flarne ce1ls in the bod.y; in the presence of unpigmented

eyeÊpots and the absence of caudal bodies. It ls identícal
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r,¡ibh C. þessþe as described by Cort and Brooks except for
¡¡Linor differences in ¡neiromorphic eharacters. These d.if-
ferences rnay easily be d.ue to the different fixing and.

nounting techniques employed and the writer feels justi-
fied i.n assuming this species to be C, bessia€. Since

the tirne this cercaria was first recorded the entire life-
history of the organism hâs been rTorked out by Hunter

( 1935) and. it is now nûre correc-uly knovrn as tbe cercàr-

ia1 stage of the strigeid treaatod.e, CraçsåpþiAla ernblop-

l-itj.s llunter L927 t. of ihe subfamily lglgqoly_U3eg lviont-

ice1li 1892.

Itost¡ !{e liosoma (Planorbis) trivol-vis.

Cerqarlg_þr¿rli ¡{il-ler 1923.

A very small pharynge al longifureate eercaria with
an elì-iptical body s orne ï¡hat broader than the taí1-ste¡n.

In the free condition in the $iater these cerearÍae are

not very active and. are usuall-y found. suspencled bod.y

downward. and the furcae widely diverged just beloï¡ the

-water surface. Houever, they may also be found resting
horizontally on the substratun. îhe sr¡u i¡nm itrg per-iods are

short and in these the motion is rapid and in a short

spiral, the taíl always preceding the ì:ody.

fhe average measurenents of ten specimens fixed in
"ttot,7O7p alcohol anci mounted in glycerol jelly are as

foflo''n¡sr Body L22) by 43lr; tail-sten llltby 3$t ;
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fr:rcae 11B¡r . The anteríor orgen has a length of BO/
,¡hil-e the acetabulum is 22/ in diameter and. hâs a distance
of 43)l betu¡een its posterior mârgin and posterior end of
the body. The specirne46 Rere very uniform in size arid the
r/âr.iation between the largest and sroallest wâs only lg/r
in body l-ength, 4J¡ in wídthi 4y in tail-stem length ancl

7,F in furcal le ngth.

The ace tabulurn is trJell developed and a]nost cir_
cul-ar in o¿tline l¡ut is not protrusíble. The unpignrented

e)¡espots lie slightly anterior to the acetabulu]n and the
anter.íor hal-f of the bod.y surface is lightly spined.
lhe oral sucker is moderately 1,ïe11 d.eveloped and ther.e

is a short prepharynx, a muscular pharynx and a short
esophagus. The íntestinal ceca are not large and end

just posteríor to the acetabuLu¡n. fhe t¡:o transverse
rolvs of penetration gJ.and.s of four each lie just posterior
to the acetabuh:rn, their ducts passing forvrard and. open_

íng d.orsal and late:'al to the mouth.

The tail-ste¡n iÊ broad. and êtraight ând has about
síx peirs of fine hair-l-ike lateral filaments. About

eíght pairs of lvell-defined eaudal bodies åre present
end. *uhere are 30-35 nuclei in a row along each side.
The excretory system consists of seven pairs of flame

ceJ-l-s, disposerJ. in each lateral- half into tlryo anterior
ones in the vicinity of the pharynx, tuo latera.l to the
penetration glands¡ two lateral to the genítal prinord.íum¡
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ead one pair in the taíI-sten near its a,nterior end..

This specie6 corresponds identicâ11¡r uíth C. bUf!å
Millerl in every respect except llody neasurements" Again,
hol'¿ever, this variation is likeIy clue to different tech-
nical tre at¡nent a,nd the simil_arities are sufficient to
uarrant the tl'i o being consídered aÊ the sâme species.
Hostl L¡¡¡nnêeê stagnalis .iuEularis.

Cerca{ia '¡r,eg¡!Je;! Meleod t984. (plate 22 plate B, fig. B)

The above organism v!'as reco?d.ed f ron Clear Leke,

Manitoba during the surnmer of !984 but the description,
1shj.1e correct in all maj or poii.rts, is incorrec-r, in one

minor point and. also ís not sufficiently detailed j;o be

of the greatest vafue in identifica.tion. For this reason,

it is considered. advisable to revise and extend the des-

cript ion.

äpeqific_dieggoqis ! .å large longifurcate pharyngeal

distome cercaria with a ratber stout rectangular body.

The furcae are long and approxinately the same length as

the tail- sten. Body ís shorter than the tail sten. The

bod¡. ¡s*r. nine defínite rings of spines in the pre-
acetabulâr portion, rilhile ihe post-acetabular portion is
u-nif o:.mly and f airly denseJ.y spined. There are abou.b 10

pairs of l-ateral f ilar¡ents on the tail stem.. The cecal

branches a.re long and reach al_most to the hinder end of
the body. îhree pairs of penetration glands âre present



i-n the post-ace tabular" region betueen the ceca. Ëíght
pairs of f l- âine ce lls are. present. Tn each l_atera,l_ hal-f

ís an ante::ior group of thr.ee, a posterior group of three,
a¡.d tvuo ¡¡e 11 back in the tail_ ste¡1. the organis¡r is a

povrerful sv¡imrner but resting periods äre long and during

l'¡hich time it hangs usuelly straight d orr,iauard. From

Þlggnåco1q ggg¡glnglg canadensis.

A large cercaria wíth a stout rectangular body tirat
is s oraer¡rhat pointed at the anterior end but the sides are

al-most parallel. fhe tail stem and furcae are about

equal in length but each is longer than the .body. Body

meas.;renents vary greatly betvL¡een the largest e nd smalLest

specimens but the average measurenents of a r,l ide range of
matef.lâL f ixed in }]ot AO% f ormalin is as f oll-or¡¡s: Body

L94r Long by 451 vuiCe. The anterior orga¡. rneasures Bg,Ë

in length ancl the acetabulum i¡rhich is 4!)t ín dianrete¡:

gives an averâge distance of 95)t betri,reen ite anterior ftar-
gin an<i 'bhe anteríor eqd. the tail- stem is about 2981

in length by 32¡ in width and the furcae are ZgS)^ ln
length. The oral region is surrounded by a dense band of
about six rows of spines and. ín the circr:m-oral spineJ-ess

area, d.orsaL to the ¡nouth is l-ocated a group of abo-r¡t

tlleJ-ve anteriorly d.írected spines. The prea.cetabular

body region bears nine definite rings of spines a nd. the

postâcetabular region is unifornly spined.. The tâi1 stern

bears abou-t ten pairs of l-ong lateral- fitaments. The



phar.ynx is prominent and the loag esophagus branches just
¿nterior to -uhe acetabulum in-t,o two v¡e1l defined ceca

vuhich terminâte near the excretory bladder. Thr:ee pairs
of penetration glanCs are l_oc¿ted posterior to the ace-
tabulurn and. their ducts open l-atòral. and posterior to the
mouth. The excre'lory systern is made up of eight pairs
of f1a¡ne ceLls and their tubules, etcr fwo of the anter_
ior group of three, in each l-aterâl half, are locateal

iq the pharyngeal region and the third lateral to the

âeetabulum. The posterior group of three are directed.
mesad and are fairly uniformly spaced. _Two pairs are

present in the tail- stem and. are eqüalty spaced in the
Êecond and third fourths of the tail" The l_ateraL eol_
lecting tubule has a definÍte convolution near its an_

terior end and in each arm of this there appears to be a

patch of long filaments. The exeretory bladder is large
end. hâs a definite co¡rstríction neâr its middle, at
ivhich point contraction takes place during the constant
pulsations of the bladder. Caudal bodÍes are absent in
the tail sten but there ane lateral rov¡s of alrout fifty
mus culo-ep íthe líal cells. These have dis.i;inct nucl_ei

ånd the inner muscular" portion is rlirected obliquely
backuard ãtd s ho1r1,s rather def inite transverse striations
(ptate A, fig. 3). Such a type of cell has previously
been reported fron eercariae ì._ry Ssintzin (1926). Hou-

ever? they are absent or nuch less prominent in other
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local cercariae and thus forrn an easy and reliable neâns

of identifying C. wardie i.
CeSeaf :. a_vj,grê]gå is a povuerful sv¡ im¡ner, l¡ut the sr*im-

ming pe-r'íoos are normally shor"t and the orgânisrr rots.tes
as ít passes al-ong. hhen agitated it r¡rÍl-J. s.!ïim back and

forth for a considerable time before becorning quiescent.
Ttie resting period.s âre l-oÌ1g when undisturbed and the

organism bångs lrody d.oï¡nward. from the v,¡ater surface uith
the long fureae u¡idely spread formi.ng almost a straight
líne. The preacetabular portion of the body may be flexed
ventrad or the tail-stera nay be flexed near its anterior
end, throrrring the body sherply either to the right or
le ft.
llost! Stagnjqola e qcrg_!¡L atê -qenadens ís.

¡riOl,LüSjCåI{ EOSTS fN I.TTANTTOBÊ.

Ma¡itoba- l-âkes and sloughs may be divided rou_ghly

into three general ecoi_ogicã1 groups as reger:cls geo-

graphic position, temperature: type of bottorn, vege*

tat-i-on, and hl¡drogen ion concentration. The first, or
wtrat raay be classed as the oligotropÏric type, occurs in
the eastern part of the Pro.¡ince, invclving the jrtanitoba

portion of the Pre -Cambri¿,n shield and commonly kn orrin

a.s the eastern region (.Àd.ams 1926) " Here the }akes ere

nu¡Ìerou.s, are usua-lll¡ very deep Trith rocky bot.bons and

very Iitt1e vegeta_tion. The temperature is 1ow throughout



tbe sur:ner, the cxitgen concentra-tion is hi6h and 'che

byd::ogen ion eoncentration is on the e.cid side of neutra*

lity" Beeause of these factore, snails are scar=ce, if
present a t allr Ðnd cercârial derma.-t itis has never been

re:oorted from this region so -r,hat it has not been ínclud.ed

to any ex'bent in the surveys.

The seccnd or eutrophic type includes the vast

maj ority of ltianítoba i'rater$ of the prairie region such as

lakes , sloughs ånd ponds. llere tl]e water is shalloin ¡

some¡¡hat turbid, and the sumner temperature is rela-uir¡e l-y

high. The inwa-sh of nate¡.ial is 1arge, the bottom is af'

clay or sand ând the hyclrogen ion eoncentration is on the

alkaline side of neutralít)'" The essenti¿rl clifferenee

betrðeen the prairie leke'a.nd slough is one of size and

al-so in the ajl]ount of vegetation present in the littora].
regions or,r íng to differences in v¡ater currents.

The typieal prairi-e slough is usually fæ.irI;r shal-lovi

wíth a gradually sloping bottoro from the v,¡aterts edge to
-r,Ìre deepest portj.ons (ptate s). lbe bottom ís of loose

organic ooze varying in d.epth and overlying nore solid
gravel or clay. Plant zonation of the littoral region Ís

fair.ly distínct. FartireÊt fror¿ the shore mãì.y be forr¡d

such su-bmerged or floating plants as fílanentous and other

algae, EJ-odeê sp.r Potegqæ.!q9*sp.r @€3¡ Nitellg? and

Ulr i-gr4gtig. loruard. the encl of the u¡ a,rn season these

nay become ex-r,rene 1¡r dense and rea.eh rì.ght to the ï¡ater



su,rfaee. Emergent vegetation near the shore usuall;r
shows mo¡.e or less definite r.ii-,gs of TypþA: S_c irÞug, a.nd

E!æs¿$ee.
lhe protec'uj.on offered bJ' the ta]l nargirial plants

does not alJ.ov¡ str.ong a_ir currents to come into contact
v¡ith the v¡ater surface for a corrsider.able ciistänce from

the shore. fhis absence of disturbanee of the r¡¡ater

perftits of ¿a dense grotJth of submerged and. f loê,ting p]-a.nts.

Here there is ri-sually â great abu¡dance of rotifers,
nematode &orrûs, crusta.ceang, snails¡ and l-arval- insects.

Bays ê.nd protected bits of shore line of the larger
bodies of water 6u.ch as Lake $innípeg, Lake i\,tanitoba and

Lake De.uphin, in general2 shoru much the s,ame flor'¿. and

f¿.una as the common sl-ough. In roany ceses e definite
shore has not yet been formed. in tl-rese recent lakes a,nd,

the body of ."rater shad.ês off Ínto typical marsh or ¡nus -
keg (Plate ?i N:. I!,,. 12) A42 20' 2:¿.\ ' rn a fe$ eases

typical bog vrith a definite marginal êê d.ge raat is found.

Clear f.ake (Pl-ate ?1 No. 2) represents a type inter-
nediate be tv,¡e err the ol-ogotrophic and the eutrophic lakes. 

.

It is situated at a relatively high altitude in an out-
cropping of the conifer.ous forest near the ecotone vrith
the deciduous fcrest. There is litt1e inrn¡ash of organic

¡oaterial- âs sízabLe inf loi,; ing strea.ns are a.bsent, as is
an outlet" The turtriclity of the vrrater¡ is loü and currents

äre slLrong. The temperature is l-oir, oxygen concentre_tion
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high and tire hydrogen ion coneentration is on ilie a.lk¿.rine
s ide of neutrality. It is a snrall body of v,ra.ter. ê,bout
e -ri.gbt rniles in length by three miles in naximum wiclth and
has a greates'r, knoun depth of lgO feet.

the botton neâr the shore is of fine r¡hite sand and

coarÊe stones(plate 4). Tbe shore is ruggedl and cold
nater springs¡ either l¡ith or v,¡ ithout ctefinite channels,
seep out of the bank Ínto the lake in numerous pl"aces.
Energent vegete.,tion, such a_s reeds and rushes, is eparse
and confined to localized patches but er growth of fine
r¡oss a¡.d algae is found ov-er tjie surfs.ee of su-brnerged

s t<¡ne s near the shore.

KiJ-J-a.r.ney lake (plate ?¡ No" B) representÊ a type
appr"oximate].y intermedÍate betueen Clear l_,a.ke and the
pra.irie slough, both as. regards depth, temperature,
bottora, and. aquatic vegetâtion. Bircls l{iJ-l erea (plete
?, No. 19) represents a¡ earl¡r stage of succession Ín
rain and 6 nor,J we-ter pools in large gravel pits.

The ¡oolluscan. fauna of Manitoba is rnoderately rich
in species of gastropoda but a good r:any of ttrese are
f ers in number of inciir¡iduals and restrictecl ín distri_
buti,on. No doubt, in fu-hure, sone of these may be found
to act as lntermedíate hosts to schistosor¡atíd trematodeË,
but up to the present time, only those that occur v¡here

cercarial dernatitis hes been reported, have been studied



tc any extent. Thoy â,re briefl¡r as folloros¡ L.¡!ì4eC-e

siiegqq$s*åugufeLis say, þm4aea et¿isgefÉs_ qere¡rple
Tialke r, S ta.gåSoÀg_lglus t¡: ie e-Lqde_Ê Say, StasnLe ol_j!

e¡iìe1t;i4e.þ.-_c-enggeÅÊ.ie $ovierby, Hel&eçrqe_lrj-Vqlvlq Say I

Hel-iqeQme .c_gslpa4ul¿te se,yr physe_llé! gxrlng say, [gggetla
gþSgÊåg Say¡ Valvelþa Jficarinatg Say, ågn.lgóte gp.

¿v44æe*s-$sår,gÀ¿qjggglariÊ (plate 6, No. r) is the

largest ê,nd one of the rnost wíde1y distriTru.ted snails of
iVlanitoba. It occurs in le_r"ge numbers in practicalLy alJ.

the prairie lakes and perr.ranent sloughs r{here the suurìer

temperature is high. and. the vegetation dense. It wê,Ê

obto.inecl from a].l distr.ictê studied (p1ate ?") with the

exeeption of 3, 8r'13, 19, an.d 25, and in every ease a

nutnb e,r v¡as found to be infested with the spol.ocysts and

lilrere-ting the cercâriae of the deynatitiÊ-Brovoking
t)¡pe "

Staqnic ol,e-J a Lu.st.ris €Loée_s (plate 6, No. 2) is a

smaller but extreme1)' abundant form fou_nd coincidently
u ith L" star¡quiig in all- ciistricts excepting g. fn
addítion it has been found. in 19, Flate ?¡ and many

otl:er snall or temporar¡r bod.ies of v¡eter such e_s dítches,
ete. tike L.*s-!e¡::ne!is , vrberever it occurs a sufficient
dístance â1r aJ¡ from disturba,nce or human habita.tion¡ it
ís found to lre host to the larval sta.ges of schistosometíd.

and other types cf tr.e¡natodes.
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Stas¡rjieo l.ê çareqÉiine t e ç enaêe qÊ i $, I#m4ae a s tc.f,;qali Ê

Ð erê¡ip l¿L, and Fos sa¡.,iÊ_ obru!!Êg $ere f ound only at Clear
Î,ak-e . S. er4êr:-iga!g is very ab11ndânt al-ong the shore of
êl-most the entire lake fro¡n a deptñ of eight feet to -r,he

'waters edge. Iiere the;r are f ound on the sand e,nd rockÊ

fee<iing on .the algae a,ncl mosses. It ís also a common

host to the larval sta.ges of a schistosomaticl. grfy
three, specímens of Lggge A sleg4_Af iq_ _pegêqpÀA were f ound.

oll one occasfon and these were uninfested.. Foseqr.¿ê

obruslå,A occurê in srnalJ. numbers in the se epage ¡,uater f rom

springs êrourd. the J-ake edge. Only a f ev¡ of these rer.e

exarnined but â11 were free from trema-r,ode infestation.
Heliosoma _q aln¡¡ê4gLqtg ¡ VefVet-e trica.Iinatjr, and

A¡nn Lc_o 1A sp. occur in the deeper waters of Clear take

and were obtained by the use of an Eckrnan dredge but all
three species uere paraeiti.e free.

$elic¡1g4g*lrivolvis and lbggEa Eyrj!Ê occu¡ in a

vride range of situations and nere parti_cular1y ebundant

in Killarney Lake (Plate 72 IVo. S) but here .both v¡ere

uninfested. On one occasion specirnens of H. teåVpf,VlO

from Pelican Lal<e nere found to be ír:fested. lrritb Cefçgq_iÊ

Þ!¡:li and the cercaria-e of Crassiptrfe.fg_g¡TrblqpÅilge

Hunter. lì.n unid.ent j.f ied longifurcs_te cerceria, poseibly

C.-guf,!Ås9¿lulgla Miller v.'as obtai¡red from P:-lt¿aq
on tr¡o o.ccasions et Clear Lake"
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ÂVI.4¡.i EÖSTS f{ ÌI.ANTTOE.A.

li{any species of wild r¡amne,1s are found in irhe

vícinity of l,lanitobe. lakes and sloughs end any one or
nore of these rnight reasonabl¡, act es host to adult
schistoso¡iatíds. fn recerrt yeârs, paras itolog ic al_ sur-
i'eys of 460 s¡rorushoe rab,b its (!g@E_g¡figr.ig-a4us_) and 240

gophers (Citel-luq-gB:)' have t,een ca-rried out in the

Zoological Laboratorie" ut ffr" University of Manitoba
(Boughton 1932) (bTcLeod 19BB) but a.ll were negative for
s chistos oûatids " Other specimens exa¡rined include one

short-tailed shrew (Balarige. blie v,ical¡þ*.!æ-lp9 t_êe q) ariA

f oun .speciraens of muskrat (Eige_S_F¿þ-C.!!"iSqs). Fíve

laborator¡i mice 
.and. 

thlee kittenË were experinenta,lly
exposed. to cercaríae but post+nor.tem examino,tion one

month laler showed them to be fr:ee from blood trema,todes.

Representatives of the najority of Manitoba v¡ild
marnmals have been examined in the l_aboratories of the

Provincial Gane êr¡d Fisheries Brench duríng the past eight
years by Dr. J. A. Allan, P.athologist, but, as yet no

s c his tos ornatids. heve l:een found.

tr{aíitoba is vísited annually by lar.ge nu¡rbers of
v,¡ater-foæl either as migrants or sumrûer residents. The

ord.inary prairíe marsh ând slough is the feeding årÌd

breeding grou¡rd of a good ma-ny ducks, coots, grebes, a.s

itre l-1 as a numbe r of sfiore bird.s. and v¡aders. GuLls srìd
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térns ¿re fairly coinmon around. the larger lakes, L,reeding

e ither ín ne ighboring rnarshes or on rocky isl_and.s. l,oons

and mergalnseÉ::ducks nest e-round some of the deep colder
l-akes but never occur in great nurnbers. Migrating pellcans,
cornorênts a.nd geese as $¡e11 as a nunber of others rema-in

for varying lengths of tinre in the spring and. fal-l..
The fâet thât schistosom¿rtid cerca.riae üere v;icle_

spread in Manitobe. and that theír occurrenee coincided

'¡yith that of the snail hosts except in cer.tain snall areas
vêry close to hunan. habitaticns, inoic.ated that the de-
f initii¡e hosts quite probabl¡r uould_ be l¡ater-.l¡ ird.¡ .

The a.bove condition coupled with the fac-,, that over
half of the knolrn schis tospinat ids he-ve v¡ater-bird.s as

definitive hosts led. to the exa¡nine,tion of, alJ. possible
loeal. specles. Iiowever, insuffieient nurirbers of some

sT:eeies vrere examined to give signífieant results.
All material rrrith the exception of the viscerae of

eight Herring Gulls from the viciníty of yarnouth, Nova

Scotia, p¿e.s coll-ected in Ï{anitoba. Three of the eíght
epecimene from Yarnouth u¡ere infested r¡¡íth both males ¿and

females of gfn.tLþgÞi]þer_Are_lari McI,eod 198?. The same

s¡:ecies ¡,'r ¿.s later recovered from local- gulls from Lake

!-r¡-innipeg. (plate. 7 2 25J. Õthe r specimens of Herring Gu11s

and also Ring-billed Gulls from the seme point yielded
tlso additione,l species of s chistos onatid,s , namely----*
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BIRÐS EX4iÉINãq

.Qoqutqn 4egç No. esar:. I{o. i:if.
Laruq_llggåElini-

Lazug eg¡j-ç.n!eluç,

.bg_êg lc r¡.a r,e I s_1 Þ

Sterna. f o¡q t_e r.i
Ðefiia ggglg

,âuerrue _dgLe_$$S,o¡.S

Ne,t!tg*Sgrqliqense

Âne s -p l-ålIrþy¡t q1r9€.

{xroqe vÊ,*].åÊnerie

$p4sk -elvl:ee..!g

SarsqlÊqg-Llgegg
l¿arila .¡rar.ila

Idyroc¿ ameriqeng

ÞIariLa _c q_ll.griq

Sranta ganaêegs jLË

Ful-iea . amelícB-ng

C o 1¡rmi¡u¡r $!gI i c_q_llig

]-,i¡nqÊe--feûqe

Ëriernalgiligga.içClÊi-€ Ruddy Duck

Franklin I s Gul-1

Herring Gu1l

Ríng-billeti Gul-1

Forsterts lern
Píntail Duck

Blue-winged Tea,l

Green+ringed teal
Mal-].a.rd Ðuck

Canvas*back Duck

Sp,oonlriJ-1. Ðrick

Baldpate Ðuck

Bluebil]. Ðuck

Re d.he ad Du.cic

Ringneck Ðue lc

Canada Goose

Co ot

S,are d. Grebe

Marbled Godu it

7

20

o

t2

.J

a2

1

30

t

1

7

3

I
1

0

1

o

0

2T

o

0

1

0

0

o

0

o

0

0

0

0

0

o

0

o

0

lþêlacroeorax auritus Crested Cormorant

,B 
arlf qqlj.e'. þng icêl¿d-q llp]-and F]-over I

þo tgqx'tlg _þgtíénosus Á¡reric¿n Eittern 1

Gavia. s-qe l_Lqtg Red.*throeted Loon A,

Cerylg a lc.y,e¡ Eelted Kingf isirer 1

lotal no" of species 24. Total no. of specímens l?1.
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ofeitþeþi-lkr:_zåe*a.våe¡rj sp. nov. and" Q¡nilhobillraqaja sp.

Several juvenile specimens v¡ere exarnined but they vre;"e

uninf e ste d..

Both epecies of gulls occur in noderate numberg

ê-rotlnd Lahe Menitoba, usually a síng1e individual being

seen at a time. They also occur a.t Clear Lake in noder-

ate nu:nbers, flocks donstântly having been seen feeding

around the bathing beachr especially in rough w.ea.ther.

Specimens fron either place have not been exanined- so it
is not knomn if, and to vihat extênt1 they are infested.

Â few Loons and lúerga-nser Ducks ar"e found et Clear Lake

but ordinary pond or diving dueks are not found there

during the breêding seâson and late Ëummer.

The Blue-r^¡inged Ieâl is t}¡e commonest duck nesting

e-round prairie lakes a nd sloughs. they are very nu'tne rou.s

and lv iciely distributed, a few u.sualþ being found nesting

around almost every pond or pasture field. slough. Over

6A7o af alJ. speciroens both adult and juvenile, vere in-
f e s te d -uu i th na Ie s o f P e e udeÞ i-lhêrz¿gllg_Sggrq ge üL]_êg

lilcle od 1937. these ¡¡ere col]-ected. from a good many

J.ocalities and inf esi;ed bircis vrere encountered in every

ca$e regardless of 'che season.

îh.e Canvas*back- duck- is found in Southern Manítoba,

onJ-y during the seasonal migrations. It nests on tbe

?,¡estern mar:gin of Lake Ylinnípegosis a.nd fron there nortir-

uard. A single specinen infêsted vith Vticrobilharzia
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manitoÞet1s ig McLe od 1986 and }4icrp_bålþafaia_-A âqaÈênçi_q

Iúcleod 1936 uas collectecl in late fall at Lake Frances-

Follovlíng the first discovery of adult schistosomatids

in l-ocal birds it was decid.ed to exposé a numbe r of
parasite-free wil-d d.ucks experimental.ly to various cer-
cariae in an effort to c omple t"1Tif" -fri" tor ie s " Hatchery

reared. birds of fron one to six weeks of age tïere ob-
tained and. some of each species v,ere exposed repeatedly
in the la'boratory for from l5 to 45 minute intervals to
water containing the cere¿.,riae. In other cases thick
infusíons of cereariae uere ínjected intrâvenous.Ly,

intraper itone a1ly ¡ ór subcutaneously by meane of a

hypodei'mic ne e dle

BïÊlg_EXPgsËp EXPEEI&{gg!Å!¡{

S¡ecific nane Con¡lon na¡ig SsubeE

Anas platvrhvnchos

IFafila qcüt,+

Nyroc-a yalisneria

Nyroqa americêqa

Anes boschas demestica

Q.uercuedu.Iae discôrs

MaLlard Duck-

Pintai1 Duck

Canvas-back Duck

Redhead Duck

Domestic Duck

Blue-ninged Teal.

q

e

5

4

b

10

Control birds

cheek the accu.racy

lTere kept in each case

of the .e¡<p.e¡iroent. fn

in order

the ease

to

of
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one d-omeêtíc duch, exposed to Qerqeria stag¡1icola.e from

C1e¿-r Lake ¡ â sêvorê inflarnmation. of the sk_in occurr.ed

tvr o days after eNposure. lhis iiecane more a.cute and the

bircl pícked its skin and feathers so that by the fifth
aay there ruas complete depinnâtion of t Ïre ì:ody except

the ne clc and ls ing tips . The skin vas much írrf lam¡ned and.

on the síxth day the bird d.ied.

Post-mortem exanina.tÍon of a-l-f birds y,,ere conducted

f rorn tr,! o to six I'reeks af ter exposure, if they survived.

that time, but a positit'e inf esta.tion tlas never oL,taj,ned.

CI..¡ISSIFTCI¡ TIC)N OF SCFiIËTOSO¡r:AT]ÐAE.

Ttre discovery of several nev¡ species of Schislggg-

mêlid'aq in the past few years, particularly those re-
corded by Ej sraont (1929), Hetzel (1930) and the nrj.ter
(1936r l-93?), necessitates a revision of the classifi-
cation ánd keys for the ideni;ificatÍon of various ne¡nbers

of the fainiJ-y. lhe classification sue'gested by Price
(1929) ries adequaie at the time of its appee.rance but is
not su-fficíently broad to ínclude some of the more recent

f orr,"rs. In the f olloruíng keys, Frice rs classif ication is
used es a basis but the writer suggests a number of minor

changes. lhe Genus Of nilltqb i therzjg sirould be amended,

as srlggested by Ì','etzeI, to inelude forns in vlhieh the

f e¡nal-e is shorter. or l-onger than the neJ-e ? hav j.ng 28

or more testes in the ma3.e anil al-so having the spiral
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ova.i:y of the f eÍ¡a1e confined to the anteríor one-thírd of
the body. This ruould also necessåtáte the arnending of
the Genus l¡lic,l-oÌilêAf?¿A as f olj-oils I Suckers presen! in
male 2 present cr absent in the female, Testes 1g-26 in
number in the nale, overy pre-equatorial in the female.

Tbe species Orni{iLqþå}hêeå¿ele¡i Mcteod 198? r¡oul_d

then be transferued to the Genus M j. cloþ!l!ê¡.2 ia. fbe

creation of the nev¡ Genus Fseqùoþil¡arzi_e lLA by Ejsmont

1931 cal-ls for a revision of the Generic diagnosis of
the ol-d Genue S i th_ar.Z..ia11q and he suggests the follouing
chengeÊ: .ê;ntet'ior regíon narrou e.nd one-half the body

J-engthi posterior region broê.der and J-anceolate. Genus

P sggfuþ i lher¿_igl_]-_e I .&nterior portion of body r,; iCe and

one-fifth of body length; poster.ion portion narro.s¿ e.nd.

strap-1ike.

A nodifícation of Pricers classificatíon in eceor-

dance v¡ith the above suggestions r'¡ould. consequet:tly be

as f olloti¡s r

Key to the Sub-fe¡rilies of Schis tos onat id.ae .

Femal.es slender, more or less cylindrical in croeg-sectíon;
males ler.ger than females, flattened, and Bith the

lateral- ed€{es infoJ.ded., forrnÍng a gynaecophoric canal;
intestinal ceca usually unite cauda.d of the equator

of the body; testes situated cephalad of the cecal

union------ ---Schistosominae.
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femeles silúile? to riìaLe s in sira-pe; males v¡ithout l¡e 11

developed gyna.ecophoric ca.nal; cecal brãnches unite

cephalao of the equåtor of the body; testes situa.'bed

caudad of the cecal un í on- -- - - -----Bilharz iellinae.

Key to the Genera of Sghis-tqs qm:iggg St,iles end. Hassal l-S98.

1. E.ither ma]-es or femâles unknoÌin---- -----2.
i!1a1es €nd. f emales both knor,un- --------***3.

Z. fulales unknov¿n. Fea¿lles slender, f lattened; ovary

epiral,¡ in posterior third of body; intestina.l
ceca u-nite near the posterior end of bocly; vit-
ellaria consi.sts of a fer,,¡ scattered follicles
betv¡een the cecal branchesl in birds.--

P ar as.c h:i q_tgggtrgt ilg .
Fena1e unlenoïrn. Gynaecophorj.c eanal welJ- de1'elopedi

testes numeroLì-s, in posterior third of body and.

cephalad of the ceca.l u¡rion; in rna.mrr a ls --&,-@-
ob iLharZia.

3. testes 28 to over 60 in nrunber i female shorter or

longer tha-n nale; ovary spiral, in the anterior
one -tbird o f tr o dy-- - * - - -- ------Ornithqþ¿1þerzlg"

îestes 26 or ]-ess in number; ova.ry frorn just pre-

to p ost-e.quator ial. in position¡ suckers preserrt in
male, present or absent ín female-------------4.

4. Anterior end of gynaecophoric canal nea-r equator. of
body; testes ín two ror,rs, at a-nterior end of
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47_

gynaecophoric canal; geníta-l pore iruûediately in
front of anterior testes; int.estinal ceea wÍth

short leteral diverticu-Ia; eoronon cecum in both

sexes short; ovâr'y pre-€qu.ator ial. ---*---
Schistos ornat-ium.

Anter.ior end of gynaecophoric canal near acetabulum;

genita-I pore of ¡na.l"e a short distânce .caudad of

ace tebul-um; intestÍnal eeca lyitb divertiéula re-
duced or abeenti coraron ce cr.¡m usual-ly long; ovary

pre-equatolLal or post-€quatoriâl 1n position---5.
leetes less than ten in nunber; ovary ova.1--$gh;þtoso.ne.

lestes 18-26 in number; ovary spiral----*----------6.
Ânter.ior end of gynaecophoric cenal slightly caudad

of acetabuLumi oral. sucker lacking in ferca.le; ovary

about one-thírd of body lengtti fron posterior

e xtrerni.ty-- - -Aus!r!b:!1harzia.

AnterÍor end of gynaecophoric canal cephala.d of

acetabul-ua; suekers present or e.bsent in f enna-te;.

ov¿ìry pre -€quator ial-- ---Þ{!c.robiJherzíq.

Key to the genera of Bil-hgrz,ie Einag Priee 1929.

Eody cylindrical or nearl¡r so-- - -*- - *-----**-----**2.
Body flattene d-------- -------3.
!'emale. unkno'$Jn; poêterior end of body thread.like,

rniddl-e portion wid.er than eíther the anterior or

posterior portions¡ no gynaecophoric canalí suckers

1.

?,.
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present---- --*--lricilsþtthegåig.
iliale and female ver-y long and slender; gynaecophoric

cenal reduced to a_ short groove in the anterior
part of the bod.y; suckers abs ent---elgantob il-barz ie .

Suckers presentl connon cecum vrithout J-aterã1 den-

d.r it ic br:a¡iches--- ----*---4.
Suekers absenti c onrûon cecum ùith short, Lateral

dendritÍc branches-*- ---pggér1-!gþi_lnarera.
Body dirri<1ed into narroÌriÌ anterior and broad lanceolate

posterior portions, point of uníon being at junction
of Êecond a nd third fifths of body---&t1he{Zie.Ea.

Body divided into broa-d enterior and rrarrolt strap-lilce
posterior porticns, the point of uition being at the

::-"--"" ": ::: ::::::: ::::::,:"ï::il:":,:î;;:
Key to the species of the Genus lrticrqb ilbe¡ziê

lestes in male reä.chj.ng into post-equatorial region--Z.
Testes in male confined to pre-€quatorial region-----3.
Body fairly stout in maLe; cecâl branches slightly

convoluted. and v¡ithout divertículaþ; female knoï¡n--

--- --l---*-ou. price i.
Body slender in male; eecal bre.nches convoluted and

r,¡ith snal]. dir¡ert iculae ---- -------$3_ rlanltqbensis.

Ceca.J- branches in mal-e uníting e.t about junction of
nidd.le and hind.er third.s bodyl common eecu-n long;

4.

1.

2.

3.
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âce tabulün '¡j ân iring in f ei:ral-e----------lt. ga.4adensjlg.

Cecal branches in nrale uniting near hinder end of bodyi

common cecu¡1. short; acete-bulum present in fenale---

ADULT SCHïS TÕSOI,J-¿,TIDÁE OCCURi;ING ïirr *UiN If OBA

giqtqþllharzia ma4itQbensis McLeod 199?. (ptete B, fig. S)

Ge[eric diaqgoçig: Ivlicroþilharz;LA

Mal-g: Slender" i:'odÍed uor.ms of 4.5-4.9 ¡m. in Length by

.47-.4A n'rm. in maximu¡r bfeädth. Suckers ve1.1 developed;

oraf sucker oblicue ând al-¡nost termína.l, acetabulum pe-

dunculate anð, 56Q V fro¡n the anterior end. Cuticle smooth

ênd gynaecophorie canal- we11 developed, beginning in front
of acetê¡ulum. CeceL branclies progreÊsiveiy more sinuous

torqard hinder end n'here they bend:at.angles of about g0

degrees. fhey have numerous small- dir¡erticula and unite
close to posterior. body ternination. Comnon cecu:n êbort.
lestes 18-2O in number, arranged in two irregular rous

reâching into post-equatorial- region.

Eeaale : lf¡knovn.

9g¿gggÞ¡ ünkno1ïn or unre cognised..

Iype hos!! Frimary, ¡irds (SËgea ve]-:lsggrig); secondary,

unk-notrn .

Loqatíon: Hepatic portal ve in.

Iypç_*fSqg¿å-lXr l,ake Frances, Manitoba, Canada.
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$icrgþ!J,lg-42-ig*gen¿4egsis Meieod 198?" (ptate 8, f igrs. 1
and 2.)

Generêc clregsgÊ,iqr Micrgbi_ttaîzra
Mg¿"g.: stout Tiodied- schistosornínae niea.slr r.,ng 4.4.5 mm. in
lengtir by .48 m¡:. in ¡naximum !,rídth" Suckers r,¡e11 deve-
lopedi oral sucker terr:4inê,1- and oblique, ace ta-Ðulunr

ped.uncula.te and .3A nn. fron the base of oral_ sucker.
CuticLe fínely tuberculatei gynaecojrhoric canal deep and
begins cephalad of ace tablr1um. Cecal bre,nches sJ-ightty
convoluted and unite at about junction of the rniddLe and
hinder body thir.ds. Common cecuin long, reaching to near
posterior end of body. Testes 1g-20 in number, arranged
in an imegular double roq¡ betl.rreen ace tabulu¡n and. eq_
uator.

Fegrê]qr 3.2 mni. 1n length bÍ .2?o,rnin n¡e.x irnum widthe
.Anterior portion cylindÍical and filamentous, posteríor
portion llroader and flattened.. Cuticle smooth; oral
suckêr poorry deveroped. and eubter¡ninal, acetabur_um absent.
Ovary spiral, tightly coiled, about 450_4?0¡ .r,ong 

and pre_
equatorial in position. llterus long and moderately
straight" Vite rlaria oecupy most of the posteríor he.lf
of the body and are mad.e up tra.nsverse follicles.
lype-hogtl Frinary, bircls (Sye9c-q_Sg-1g..Ë.ggåig) ; secondary,
unl.nov,,n.

cesgq€,ia¡ unknoun.



-7L-

tog a.t íqq; Hepatic portal vein.
Tvpe lge q]:L!y r L¿ke Frances, ïianitoba, Canada.

Microbil-harz ia lari Ne rr co¡abination. (Plate 10, figrs 1

and 29 Plate 12¡ f ig. 3.)

Syn. Qrnithobilþa%åele¡! McLeod 1937.

Specific diagno,s iÊ i Siçrobilh¡Izig
Ma-19¡ Stout sickle-shaped 'Írorms measuring about 3.?

¡om. in length 'oy 49A y in ¡nax imum roidth. Oral suclcer

ter¡ninal- ¡,¡ith ¡¡louth ventral; aceiabulua vre1l developed¡

peduncillate ênd .44 nn. from the anterior end. Cuticle

thick end. smooth; gynaecophoric canal vre11 developed,

deep, and beginning cephalad of the acetabu,lu¡r. Cece.l

branches large a.nd f ol-1ol¡ a sinuous course to neer the

hinder end whei:e they unite. The co¡niron cecum is short.
Testes 18-26 in nu.rnber ? ârraîged. in aa irregular rov¡ in
the pre'equatorial region. Seminal vesicle present.

FemaLe i Fil-a¡nentous and f lattened ì/ù ith a maxi¡ium length

o'Í 2.76 ¡nn, and reidth of 1801. Oral sucker and acetâ-
'oulun present, the acetal¡ulum being eboirt 247/ frorr- LTte

anterior end.. The ovary is spiral¡ of considera.l¡le

length, and pre-equatorial i.n posí'bion. A re c eptacuJ.uüt

setninis is present; the oviduct is long ênd the genit,a1

pore is cl-ose to the acetabuluu. Vitellaria are in the

forrn af transverse fol-ticles aird occupy ¡nost of ihe

posterior he.1f of the body.
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t:¡pg*Xgg!.r Prinrary, birds (!gqs_-qåæ.g-!å"!ug), seconclary,

unknor'¡n,

Cerqe4þr Unl<noun or unrec ognised.

trocatlonr Portal vein, intestinal veins ¿rid Liver.

!S-SSÅ¿-!y: Yarmouth, N. S. ând Lake Winnipeg, Manitoba,

Canacla-.

oqpii"þobåf¡crzia aviani, sp. nov. (Ptate 11r fi.gls l-, 2

& 3. Plate 12, fíg. 2)

Qenglic diegnos íe :. 9fi*r i'sþ-þifþes3ia

Itlale ¡: Laige straígbt bod.ied. v¿orms of an averâge l-êngth,

in fixed specinens 1 of L2 to 15 mur" and of a fairly uni-
form diameter reaching a maxirnum of .63 mnr. The l-âteral

edges of tire body are infolded to f orrn a ¡¡,¡e LI deve]-oped

gynaecophorie canal rohich begíns just caud"ad of the

acetabulum and gradual-ly becoaes roore pronounced.. It ís

only moderately deep throughout mosi of its l-ength ê:rd

gradually disap;cea::s near the caudal end.. The edges

normally do not meet i¡: the rnid-line. lhe euticle is
t'hick and ioithout tubercles or spines. Tfle oral sucker

is teriuinal and in the form of a shallorir funnel the a per-

ture of uhich is directed oÌrlique ventrad.. It is cireular
and has an avera€e diameter of about 250 )L. The anterior
body portion is elliptical in cross-section and the ace-

tabulur-ri is peclunculate. Its anterior rnargin is .82 mu.

fron the anterior end. of the bod.y and. the âverage diameter



i-s 400¡ . The nouì:b is s j.tua.t,eC in the centre of the
oral sucker ¿ nd leads into a ]Ìarr oÌ¡r¡ stz.aight tube. A

short distance back it passes through a ¡rrass of tissue,
partly muscill-ar, partiy glandular in nature. Cephalad.

of the acetabuLum it pe,sses ínto a squarish cavit¡r of
consicleral¡le size. The cecal branches arise from the
pos te rior-late reL mar.gins of this and folLo$ a slightiy
convoluted course caudad.. Far"ther back ì;he eeca become

pr.ogressÍvely larger and. more convoluted and later anas*
tomosis occlrrs¡ ther-e are s or.le individual ve_riations
near .the postet ior. end lühere there rrray be one or two

an¿¡stomos ing branches . Fol_Ior,:ing this tne ce ca rnay be of
unéqual length and end sin¿;Iy or mey unite, the c ornnon

cecun endíng close to the posterior end of the body.
Á smaLl- but distinet y shaped excretory biaditer opens ab

the posterior tip of the body. The testes are arranged in
a rov¡ r.-,hích at the anterior end is eonvoluted, rrv.hi.l e

toÌüard the hinder part, it is made up of a cornpac.L mâss

about tivo testes ln lvidth. The r"ow begins 6bout .6g mn.

carrdad of the acetabulu,n and extends into the post-
eq,uatorial region. In me.ture specirrrens the testes are

spherial, a.bout g5¡in diameter, a nd vary from E4 to ?4

in nu¡nber. The vås deferens is nar.ror¡¿ ånd Ìnoderatel-y

straight. It opens into a transverse$¡ elongated æm-

ina.l vesicle. The genitål pore is_ considerably to the
left of the ¡nedian line and is about .28 nrfl. cåuclad. of
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of the ê.cetabulun" A prostate or círrus pouch is absent.

Fe4êlqr FiJ.a:nentous lvorms considerably sirorter. than the

maLes and usuâl-ly completely enclosed in the gynåeco-

phoric canal. the average length Ín fixed specinens ie

7.2 mtr. by .23 mm. in r¡¡idth. The portion anterior to
the ova.ry is c¡rli¡i¿¡ical ancl finely attenuated !ùhile the

hinder portion is fiettened and bluntly pointed. The

cu.ticle is finely tuberculate. The oral sucker is
terminal and. has an average diameter of SO¡. The ace-

tabulum is well developed¡ Þedunculate r¡ith a diâmeter

of 62 )L . The digestive canal- branches into two fine
ceea just cephalad of the acetabulum. Tbese pass eåß*
caudad to just behind. the ovary where they may unite
perräanently or separate and reunite once or twice. The

cÕnnoil cecu¡r follous a str.aight course to near the hinder

end of the body. The ovary is a spiral consisting of

aboi-it eight loops and. begins 1mm. fron the ace tabulurn.

ïts length, disregarding the total l-ength of the spiral,
ís .78 mm'. A smalJ. re cep tacul-r;.rl seninis is preeent at
the posterior end of the ovary and. Laurerrs canal is
also present. An ovid.uct of i¡odei'ate size passes forr.rerd

to the oot;vpe uhich is dis'binct ând locâted .81 mm.

caudad of the ace'uabufurn. îhe vítelle.ria are in the

fori¡r of numerous s¡nall- oval follicles ivhich occupy nost

of the region caudad of the ovary. The vítelline duct

passeê forlr¡ard in compan¡r icith the oviduct to the ootype.



fhe uterus is na:'ro'r;, moderately s.hraight and the geníta1
pore opens close behind the acetebuluro. lggs ar.e procluced

s ingly.
Cergarig: unhnor.¡n or tnrocognised"

lgpe þglr Primeiry2 birds (_Lgrgg.-3{ge.q!-atus) , secondary,

u.nknorTn.

Type _l-qc¿ìlityl Lake "tYinnipeg, Ivtanitoba ¡ Canada.

ioget:t9gr Portal- and intesti¡ral ve ins.
The above deseription is based on the ex¿rnination

of a f e¡¡,r pairs of Íila1e s a.nd fernales in a good stsie of
preservation taken iir copula from the intestinal veins

of an adt11t specinen of _Lg¡gg_a¡:CantatlLs. Both nales

and fernales cJ-osely resemble those of Q. SÈnq¿åCgfg!ê
(nuaotpHi 1819) Od.hner 1912. The male eLso resenbles

that of O. koïjalev¿shii (Parona and .Ariole. 1896) Odhr¡er

1912, in so far es the l¡rief descriptions of these t-,.,i o

species go" Dr" Price suggests that there is a str"ong

possibility of the tlro being cospecifie i:ut Ì;ecause of
the brevity of the published. descriptions it is inposs-

ibi-e to definitely establ-ish 'r,he Þoir¡t. The writer
considers it adr¡isable to regard the above ÐÊ a rlev

species until such tíúe âs specimens of both.Q:. -gêllêJ-
iculeþ ånd. O. Lqqq lC !i,s-ki_i can be exasined in detail
å-nd the differences or similarities deterrnined for al1
t?i:'ee.
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Qeg]t¡gþi¿}gqzie Ëp. (plate 12, rig. 1.)

$pecå{lcJågg¡"Sgåg : orn j.tbeÞil.4crz ia.
$la1er fdentical ¡rith 0.*aviqqí in every respect except

the number of testes, vqhich v¿.Lries f rom 8g to IOB in
different indivicluals

Female: ExtreneJ.y long and filamen.i:ous v¡ith a length of
15 to 2O ilx¡. and a max imunr ¡¡ridth of .1 mnr. the anterior
end is cylindrical and fine1l' attenuated. r¡hile the post-
e:'ior portion is somer¡vhat flattened ånd ends bluntly.
The ovary ís a elorrgated tubular bod¡r i4 the first eighth
of the bod¡" ¿4¿ the vltellarie are in the f. orm af a single
ro¡¡ of large foJ-licles each of vrhich is almost as 14Ì Íde

as the body. lhey occllpy the posterior seven-eighths, of
the body. Su.ckers s.re absent ând the cuticle is smocth.

Oetalls of the digestive ancl reproductive systerns couLd.

not be determined due to the poor state of preservation

of the females.

The nriter feels that the ebove organisns r.epresent

an undescríbed. species L¡ut rnore favorable material must

l¡e obtained before a detaiLed specifíc description cân

be gíven. the general strrì.cture ancl ar.r.angement of the

bod.¡r 6¡9a119 in both nâles e nd f ernales resemble those of
C: odTinefi but the great difference in size would el_ln-

ina.te the possibility of the tvro being cospecific.
Specíroens v¡ere obtainecl from both l,afg6 arEenlalus and
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!g+lg_delewarensis collected in the vicinity of Lake

trfinnipeg, and all were found in the intestinal veins.
Several specj.mens vì¡ere f ound ín Larus-_arggntatu.s also

infested, v¡ith O. aviatÉ. For this reason only male

specirnens found. in copula with the different types of

females were considered. in making the separation" Tbe

males are decid,ed.ly similar but from the information

obtained from the examinations it is thought that they

can be read.ily separated on the basis of ihe number of

testes present.

Pseud.ojrilharãåella guerqu-edulae McLe od J.:937.. (Plate 9)

Êi:eci.f 1.c diAseas¿g3 Pseu{obilhagz;lel=Ja.

[[êLet Filamentous worms of 3.7 mm. in maximurn length

and .15 mm. in breadth, Anterior portion broader and,

flattened, being about one-quarter of the total body

length. P'osterior portion narrotrl and. strap*like.
G¡uaaecophoric eanal short and. poorly d.eveloped¡ just

cephalad of the junction of the two body regíons,

Sueke,rs v¡e11 developed and elose to-gether. CuticLe thin
and. finely tuberculate. Sedrinal vesicle long anå ¡ust
caudad of the acetabulum" Cirrus sac a nd prosta.te

present; genital pore to the left side of the med.ia.n

line at the beginning of the gynaecophoric eanal.

lestes 210 to 24Q in number, occupying the pos{,erior

bod.y porti-on.
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Feina-le l Unknovn.

Ce !g¡,.r.ig I Unknoun or unrecogrrísed.

Host:: Pliinary, blz'ds ( Çlue tgue_(l¿!e_q 1s,S_gr-ë) ¡ secc.ioary,

unknoun.

Localilyl Southern Ha.n ít ob¿r.

l-,oqa,!io,n; Porta1 and mesenteríc veins.

pïËggÈgrcN

Up to the present time there have been reported

from the r¡¡orld: what are thought to be, 39 distínct
species of Sc hig !osg,î¡e-ti4ee distributed âmong twelve

genera. Fifteen of the species occur in llorth A¡nerica

lrut only one epecies, definitely known to oceur else-
v¡ he r.e (Europe) ¡ is a¡rong these. Thírteen of the lforth

Aneri-can forns spend their adul-t phases in birds a1d.

none of their other life cycJ-e stâges æe knov;n. Tlu o

occur as ad.ults in ¡ranmals (rodents) and their life-
histo¡ies a.re ifiìoïùn. .At l-easi six distinct schistoso-

maticl cerce,riae are thoiight to be present ín North

Anner.ida, aÍrd no doubt a numbez. more nilf be discovered

in future or âre at present being mistaken for oÍle or

r:rore of the recorded. species.

Six specíes of ¿.duLt Schis tos onrati@g have beeie

f o'iurd in Canâ,-d.a by the '¡;riter ênd ef 1 of these - occur in

bircls in the southerri half of ilianito'oa. lwo specíes are

rare, harJing been founcl only once in the canr¡as-back
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-d,;cÌr,, a bird. th¿it occurs here only as a migrant.
Pseudob ilhalz r.gL1g-SqggSugdUlgg is the conmonest of

the adu]-t schistosomes found. It oceurred in 60% of all
the specinens of QierauQdula diqcors examined, regard-
less of the eeason or ihe place froin '¡¡hich the birds
uere coil-ected. B ircls fro¡n a good many vridely seperâ.ted

loeal-ities were exaroined. and. the usual nrurber of positive
caêes rrT a.s âliûrâys f ound. P " querqU.el1]Llqe_ undoubte<lly is
the adult of orre of the Local derme.t it i s -pîovok ing cer-
cariae, as immature norms have been recovered from

flodgling biros that rl¡ere, as yet, Llna-ble to fly but
had f reo-uented. the wa ters of prairie l-akes lr¡her-e both

Çer:caqig efg and Cercgq-la qp. ?/ere airundant.

That no females of this species h¿rve been found

in such a large number of exaninatio¡rs y¡here males lvere

plentiful is remarkable. There is tlre possibility that
they hâve been overlooked on account of their sma.ll size.

"å more l-ogical explana"tÍon, perhaps, is tha.t q. discolÊ
ís ¿.n uniratul.al host and. only the male Behistos onratids

deveLop in it. this. ruas found to be t}¡e case b¡r Faust
(1926) in ínfections of l:u¡ian scilistosonratids in unnatuiral

hosts, such as the rabl:it and sheep.

Uicegullharzia la:ri and gs4ilbgÞå&arzia av!gn:! are

found in loca1 adul-t herring gitlls in fairly large nurobers.

It is not kno',,'¿n '¡rhere the inf ection is contracted, there
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being no ¡nore evitlence to favor the ,¡irinter feedíng
ground -r"han the suÌnrßer tral¡itat. !Åplog_!qpgg_f*teå!9gi¡@
is car¡ied Ín the adult stage by the her-z'ing gull. and

the larvae occut" coincidently r.¡ith schistosoir.ratid cer-
e..ìriae a t CJ.ear f.ake. This níght indicate that C. steg-
nieolae is the larva of one of the guIl schistosoinatid.s

âs the herring gu1l is the only coí¡mon host of D. fle¡-
icaudum in the vicinity of Clear Lãke. Imnature maLe

r¡orms of both species leere obtai.ned from birds coltected
in late autunn a¡d. âs the time requirecl for naturatj-on

in ,,rost schistosomatids is ti.ro mo¡:ltbe or l-ess, this trould

strengthen the theory that the infection occurred in l_ocal

TJ ¿.te rs .

OrnithoÞjl-hqrz"ig__ep: l'ûas found in both herrÍng gu1t6

ancl ring-b il-led gu1ls f rom Lake llinn.ipeg in Late auturnn.

li{ature and imnature males *td. females were recovered,ã}d

the a'oor¡e argument in f avo:. of local_ infection would.

apply equally to these.

Consistent f ail-ure to produce â dult u orrns by ex-
posore of experimeatal animals may be due to a nu:nber of
causeÊ. In addition to the exper.imental uork by the

rririter, Talbot (1936) exposed young dornestic ducklings,
herring gu1lË, end ê pigeon to three species of sehisto-
sorne,tid cercaríae frol¡ Doug]-as ia.ke, I|iichígan, but the

resul-ts r,tere negative in every ease. Differences in the

temperature, the pH or the salt concentratíon of i¡¡ater
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used Ín the la-boratorJr r4ây b,e responsiÌt]e f or the pro-
duction of eerca¡"iae so i¡rviable th¿rt they are unabLe

-¡,o ileûetrate t he skins of experimental anima.ls or these

ci'ranges nay interfere r¡¡ i ti: their ¡:ormal responses to the
presence of a hos t.

Effective treatnen'b of the disease once it has been

contracted by human beings is very difficult. The ín-
tense itching and anno)¡ance are the inost ser.ious aspects

and treat¡rent is usually d.ir.ected. to relieve these. Áp-

plication of various lotions or oínt¡nents is usually
reco¡nrnended but the writer has found tbese to lre of lítt1e
or no value in either reducing the irriúation or kitling
the organísns. The most effective tr:eatment tried. îÌas

tha'b óf scrubbing the affected p"arts v¡ith a stiff -orush

until the pa.puleo bled freely, usiog a sotution of soap

and somê antiseptic in hot \¡¡ater. Such treet¡nent girres
'tr,enporary relief and..iappeal"s to reduce the course of
the ciisease by one or tÐo days.

A generous application of grease to the skin befoÉe

entering the r¡ater or an antiseptic ba-th dir.ectly aften
leaving might be of some value but has not been tried
extensively enough for an opinion to be given.

The control of cercaîiae through snail des-,,iuction

hes been suceessfully effected in small bodies of .water

in otirer coi:ntries (é.nnual Repor.t for 1g2g of the Medieâl

Of f icer of llealth, etc. City ¿ìrìd Port of Cardif f) . Iiere
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ê. corlcentrâtion of 1-500.0O0 copper sulphate l,vas used.

a.nrl no further cases of der¡nati-r,is I'rer.e reported for
e.b out three mÕnths. Iirater treatnrent v:ith copper su]phate
v¡ould be futile ín the case of Clear T.ake unless enornous

cuantities ftere u.sed, because of the extent of the beach

and the depth of ihe v¿ater. This treatroent has been

at'henpted at Clear T,ake a.nnually, beginning in 1932, and

even though considerabl_e quan'uities have been used, there
has apparently been no resultant change in ti:e number of
cases of dermatitis. The c o¡mlon procedure r¡as to tow a
sack of the cirenical -baek and forth behind a pouer boe.t

and ít is doubtful if a ].e thal concentration $,as ever

reached et any tine. "A drop in the incidence of the
disease followíng 1933 lras thought by sone to be due to
the treatrnent of the r¡¡ate:. but the recurrence of a sev-
ere outbreaÌ< in 1937 ¡ even r,rrith continued water treatment,
inclicates thet the va,riation r'rê-s du.e purel¡r to lri.ological
cellses+ Had the entire supply of copper suJ-phate been

applied at one time or a denser substance that uouid have

remained a s a layer over the bottom been errployed, lretter
resul-ts níght have been obtained. Hand. picking of snails,
also suggested by $vì¡ails (1936) is not particularly
applicable aiìd. prac'r,ically toithout vaLue a s e. pt:e vc Ítta-u ive
Íle asìlre et Cle ar l,ake .

Â less expensirre ând, no Eoubt, more effective ¡tethod

vrould be to examine gulls from the region ancl ¡ íf found
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tc be hart,ouring adul-t schis tos omat ids, eradicate them

entire ly.
The direet patl-rologieal effect of adul.b schistosomes

on the ]¡ird hosts is not kn or,rn br:i invaríably infected
b j.rds are lighter and nuch ¡lore ema.cie.ted tl:¿rn unÍn-
feeted ones. The intestines, livers? etc; of a good

many infected birds ha.ve bieen exa¡rrine d. but a definite
lesion due to the presence of eggs has never been found¡

El&llJ43I

fhe f oregoing report on the biolÕgy of r sl,,r imrne r r s

itchr is based on the resuLts of inve s -t,igations carried.
on over a period of four yêers, in the field end in the
Zoology laboratoriee. of the University of túanitoba. Itrer,¡

ínformatíon is added and old information is brought to_
gether and correlated. fn the rnain, it is concerned

vr ith the f oIlov,'ing points I

t. n$winmer¡s itcht in Manitoba and cerearial rlerme.titis
in other parte of the viorLd are sl.ov;n to be identical.

2. The disea,se is proven tô be the result of attacks by

trenatode eercariae.

3. Clínical. and. pathological notes on cercerial d.er-

natitis a"" given.

4. .ån outline is given of t1:e distribution of i;he dísease

ín oiher parts of the uorld, in t$orth .Arnez.iea, and

in i\,lanitoba-.
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5. A history of prerrious r¡ork done on schis.losonatid
cercàï.iae end cereÈrial der¡natitÍs is included.

6. Tlie reeorcls of kno¡,.¡n adult Scþlstos-oqê! id.ae are

summa rize d .

7. The resuLts of a survey of derrna"t it is-provoking
cerearía-e and their dístribution in tuiaaitoba are given.

8. The resul-ts of a survey of other: furcocercous cereariae
in ll,ianitoba are given, al-so â rívised description of
Cerqqria r¡a-i:dIe! Mc Le od 19S? .

9" À{olluscan hosts are listed a¡d tl¡eir ecology and

dis tr.ibution discitssed.
210. Six new species of Sghis toS,o-qê,! i(laq. occurring in

Il en i'b oi:a åre described.

11. Bird hosts ând the nu¡abers found to be infested æe

listed' aLco the numl¡e r of other birds exar¿ined.

12. Notes on the experillental exposur.e of e number. of
ani¡ral specíes to scbistoeornatid cercariae a:,e given.
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îhis problem vras undertaken and ca.rrie<i. ou.t u4der

the direction of Prof" R. Ä. Tlardle, to whom the writer
gives his sineerest thanks for constant support, valuable

a.dviee, and kínd a.ssistance. A large number of peolrJ-e

have given inf orna.tíon, sent in material or a_ssisted in
other vrays and. to these Þêopl-e grateful appreciation is
expressed.. The writer vJould partieularl¡r acknouledge the

kindness of the late Dr. D. A. Stev¡art, Mr. Da"vid Stel.;art,

idinette, Iv1an. , Mr" Eclriard lllard2 Delta, Ma,lr., IL{r. ,&. G.

Cunningham and Iür. D. A. Hinks, Províncial Ganie a.nd

Fisheries Branch, Ðr. r,¡i¡. trT. Cort, Jobns lToptcíns Uni.¡ersit)'r

Dr" Iiü. A. Rilel', University of ùiinnesota- and Prof . Jr. F".

R. Bu1ler, Universit¡r of läanitoba. Thanks for financiaJ-

assistance are due The National Researcli Cou:rcil of



Plete 1.

Figure l. lluman fore-arm 24- hours after experimental
exposure to Cercarja slegnico--lce r shovring size and
d.istribution of papules.

Figure 2. Natlßal inf ection by Cere€þ- elggn iqqla-g
on the legs of a bather.

Figure 3. Pho torÍicrograph of histological section of
a papule 26 hours after infection shotr¡ing âggregations
of leucocytes and. loosening of the connective tissue
elementsr x lO0.

Figure 4. Photomicrograph of a sectior¡ of the same
papule sboning canal made by the cercaria and
keratosis in the surroilnding tissue r x 100.
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Plate 2.

Semidiagrarnma,tic sketcir of Ceqcarig ï3rÉl-9+; body and
anterioi portiòn of tail stenl x about 14OO.
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Plate 3.

Figure 1. Pbotomicrogra.ph of portions of sporocysts. 
-teã.sed from the edigestive glandt! of e.n infested snai1,

x 1O0.

Figure
glandtr

2.
of

Photomicrograph of section of ¡raigestive.
l¿ur1ae_ê_Ê têCqgÀ¿g inf e s te d w i th sp or ocys ts

of

Figure 3. Photomicrograph using oiJ- innersion showing
tail*stem rcusculatuse of þggqri-a-Btéte i I x 940.
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F l-a te 4.

Figure 1. lTdrtilern ]lergin of C1ear Í-ake shovring
steep rocky shore.

Figure 2. Aeroplaae Point, .CJ-ear Lake shovling
nârroï? beaeh of fine sand"

Figure 3. Ëastern margln of Clear Lake showing
narro¡¡ beaeh of coârse gpavel and abs.ence of
nàcroseopic aquatic vege ts.tion .
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Plate 5.

. Figure 1. l,ate aut'Lrron scene of Portage Creek near
ûe1ta¡ Ulanitoba. Phra.gmite s in the foreground,
Scirpue and TyÞha in the distanee.

Figure 2, Portâge Creek shouing an emergent rnalginal
rínE of Tlohc.

Figure 3. Á typical h[anitoba slough shouing dense
grolrth of Scir-ous.



Fqu'e L

Fil ur. 2,.

F;guve ã.



Flate 6.

¡.[olluscan hos+-s of furcocercous cercãri.ae in I,,tanitoba.

No. l. Lynnaea-ç!àenÉlis .il¿ggla,^is, Say.

No. 2. StAgqjc_ola pahæþlg_el.odeg Say.

No. 3. He 1!.o39me triv,qtuls Say.

No.4. Phvse 1-1a Ey].inq Say"

No. 5. EeÊFÊI¿q obruqgg Say.

No" 6. Ë_lagnic*o1a._çi!13fp;14ete*çe4agQ4sig Sovrerlr¡f .
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Plate 7.

&iap of Southe:.n hiani'bobe- slrouing districts studied_.

LqAQ4d.

ð Cerearial clernatítís kno¡r¡n to occur.

O Àriof luscs found infected rryith sct,istosonratíd
cerciriae ând sporocys-i,s.

Q fistricts from uhich birds lLave been exanined.

¡þ airOs found infesteo uitb adult Schie-tj.Ê9ltt.A_tl-@,.

1. Lake Da.uphin.
2" Õ1ee.r Le.ke.
3. Shoa.l i,ake.
4.. Gilmour Lake near Kelv¡oo<1.
5" Pelican Lake, N ine tte "6. Pasture field slough near Ninette.
X" Lake louise? Neelin.
8" Killarne;r Lake.
9. Arti.f íciel d.e.m near Aus.tin.
10. River lagoon, Portage La Frairie.
1r " De].ta marsh.
12. Portage Creek.
13. Slackts Lake, IIigh Bluff.
14. take Fra.nces.
15 . l,ong Lai{e , Raeburn "16, Pasture field slough near &{arquette.
L7. Pigeon Lake.
l-B " River lagoon, St. Andrews"
19. Gravel pits, Birds I{111"
2Q. Libou marsh.
!1. Iüetley maæsh.
22, Ë'hitev o l-d .
23. Fonemah.
'¿4. Ginli.
åõ" Catfish Creek.



\*i{og

,"'e



Fl¿ te 8.

Figure 1" triigrgÞ¿f¡-eråi,a_eãqaJle4sirr, fernate ) x 4e"
Figure 2. liÅSro!¿-1!€,rgj-e_-Sp.Iêd94-Êj-g, ma1e, x 40.
Figure 3" ftficroþítheqzia nAnítgbenqiF-, male, .x 4A"

ÃÊtr49'
âê r Ace tabu]-u¡n "c¿ Common cecum.
cb. Cecal br.anch.
e xd-. Ëxcretory duet"
BJ'. Gyna.ecophoric ea.na.J..oes. Oe s ophagris .
o. Qvary.
os" Cra]. sucker.
t. Test.es.
u. Uterus "v. V.íte i laria.
vå.s o Vas deferens -
þh. rharym.(!)
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Pli,te 9.

PsCudoÞ¿-lh¿ rz ielle- AugLqqeqglee, x 140.

Figure L. "*nterior portíon of young male"
Figure 2. Posterior portÍon of nale.
Figure 3. Ânte¡ior portion of older r¡rale.

Lg.sqrq.

ac " Acet¿,l¡ul-um"
ch " Ce cal- brench..
cc¿ Common cecu_rl.
gc. Gynaecophor"ic cê.nal.gp. Genital pore 

"os" Cra]. sucher.
p. Prostate "s e $permatoz oa.
svG Êerninal re ceptac le "t. Testes
vd" Vas deferens.
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Plate 10.

Mieæþi.lkgeåe-ferr.
Figure 1. ltdult rnale, x 56.

Figu-r'e 2. Adult female, x 70.

f.egend

ae. Acetabulum.
cc. Cor,rmon eecum'

' êc Egg.
Be. Gynaecophorie ca::al.
EÞ. Genital pore.
o. OvarY.
od. 0viduct.
asr oral sucker.
rs. Receptaculum se¡tínie.
€v¡ Seminal ves icle.
t. Testes.
v¡ Vitellaria"
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Plate 11.

9rAilboT¡illrerzi-a-e.vie.n:1. sp. nov., x 50.

Fi¿rure 1. Ânter'íor portion of male.

Figure 2 " Anterior poxtl'-on of f erûale .

Figure 3. posteriox' portion of rnal-e.

Leeend

cb. cecal branch.
cc ¡ c ommon cecum.
eb. excretory bladder.
d . vite 1li¡re d.uc t.
gp. genitel pore.-lc. Laur..e r I s ea.na1.
o. ovary.
rs. receptaeulgm seminís "sgò shell gland.
sv. eeminal ve s icle,
t. teste s.
u. uterus.
vo vagina-.
vd. vas deferens.
vt. vitellaría.
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Figu-re 1" pho-r.orìicrogra_ph of níd_body region of
:orntt"$o¡.ittereg*g!.ãhoi,ins-nì"!rã-iå*orlargev].t'el-l.arie, x 60.

å:gii:^l;., "13!9*ill"*raph. 
of .genital resion of fenate1 {Í 1.9, 

u.ylgg¿, s hotr íng . sp ira 1 õva"y, - s ãriiarCeeêJ Union. ovídîrc+. ¡n¿i choÌ: ^ii-" ^-.vitellaría, x 6O.
, oviduct and eheil giánA and

IiCVTg g: Fhotorn icrogra.ph of genita.l region of fenale
9ie-+* l,g¡+ 1_her ae= raËå; ;'1.9ì, ile- ;ïã,ìi ip i" 

" 
r ov¿. ry,semLna.t. receptacle a:rd vitetJ.ãria, x Oõ.
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