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TNTts.ODUCTION

The commerclaL flsherles of ManlËoba make up the flfth
most lmportant prlmary lnd.usbry of the provlnce. Thus lt ls

necessary to know what parasltes the freshwater fish are

carrylng and. whlch of them are pabhogenlc to man or fish-
eatlng anlmals. It has been a known fact for many years that

flsh harbour larval forms of helmlnths. The most common of

these rüorms, parasltlzlng both man and. animals, a?e the

Dlbothrloeephalus tapeworms and. the llver flukes Clonorchls

slnensls and Onlsthorchlg fe]-lneus. The deflnltlve host

becomes lnfected. by eatlng raw or under-cooked. flsh" How-

ever most people cook flsh sufflclently, therefore cases of

human infectlon ln Manltoba are unllke1y to occur.

Raw flsh has been and. stlll- ls an lmportant part of

the d.let of d.ogs, cats, mlnk, fox, and- other carnlvores, both

wlId. and. d.omestlc. Fur prod.uctlon Is Manltobars fourth most

lmportant prlmary lnd.ustry and. many of the above mentloned

carnlvores are lmportant to lt. In Ontarlo mlnk and. fox

(cultured.) have been reported. tnfecte¿ wlth flsh-borne

cllgenetlc trematod.es (cameron, l-glrLt' (ro); Prlce , lgzg Q?)).
The reaT-Izatlon that Metorchis con.lwrctus ls present

1n Manltoba freshwater flsh and- that lt has caused. deafhs of

slêðge d.ogs ln the northern portlon of the provlnce on at
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least two occaslons (¿t1en and. lrlard.le, 1934 (1); Mongeau,
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þ6)), . has prompted. thj.s research. Catostomus commersonll,

the known secorldary Lntermed.late host of Metorchis conjunctus

ln Ontarlo (tO), was suspected. of servlng as such ln ManLtoba.

However, lt was felt thab specles of flsh other than the

common sucker mlght also be lnvolved.. Thls has lnduced the

und.ertaklng of feed.lng experlnents wlth several specles of

flsh. Cats served. as experlmental anlmal-s.

Populattons of llver flukes obüalned. experlmentally

showed. much varlatlon in certaln characterlstles used. for
dlfferentlatlon of species of the genus Metorchls. An

adequate d.lfferentlatlon of these specles necessitated. thus a

thorough study of the lndlvld.ual varlablltrty of the

morphologlcal characters regard.ed. by some aufhors as

characterlstlc of specles. Thls ls why the present work

consists of two parts. Tlne flrst ls the search for the

second.ary lntermed.laËe hosts of the oplsthorchld.s ln
Manltoba, and. the second., a stud.y of the varlablllty of the

morphologlcal characterlstlcs used. for separatlng the specles

of llslgrØ,lg'



HISTOBTCAL REVIEÌ{

HISTORY OF TITE CT,ASS]FTCATION OF TJIETOBCHTNAE

The pecullar, small I1ver flukes of the flsh-eaflng

blrd.s and. mammals, placed at present ln the subfamlly

Metorchlnae of the famlIy fulthorchld.ae, have been known for

over one hr.md.red and. flfty years. Already ln 1809 a fluke,

taL+en from the llver of a European buzzard-, had. been descrlbed

by Rud.o1phi (29, pp. zLZ). He named 1t Dlstomu¡n crasslueculutu;

1t ls now placed. ln the genus Metorchls. The flrst

representatlve of Metorchlnae parasltlzLng the llver of

mammals, Agpblg-!@ truncatum (now called Pseudamphistomum

tnrncatum), was descrlbed by the same author ten years later,

In 1819.

The real|zatlgrr of the lnmense practlcal lmportance of

the flsh-borne Ilver flukes of mammals was the result of a

serles of d.lscoverles started. ln 1884 wlth RlvolËas¡

d.eserlptlon of a cat l-lver-fluke ln ltalyr rlow caIled-

Oplsthorchls fellneus, and- lts id-entlf lcatlon wlth the Slberlan

Ilver fluke of Wlnograd.off , PLÊ!.@, slblrlgum, by Braun ln

t894. (e )

A.

Early ln the twentleth centurY the

g. fellneus and- C]-onorchls slnensls, were

many mllllons of people ln Slberlar CYtLna,

be hlghly pathogenlc. Seventy years â8or

hunan oplsthorchlds,

shown to lnfect
and. Japan, and. to

1n IBPJ, M. Braun
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Ql polnted. out that the occurrenoe of oplsthorchld. Ilver
flul<es 1n flsh-eatlng blrd.s and. mamnals shows ühat flshes are

the souree of lnfeotlon wlth these parasltes. Askanazy, lD

L904 (z), provld.eil experlnental proof of Brar¡nrs statement,

when he showeè that Leuclscus rutllls serves as lnterned.late

host of g. fellneus. At present numerous specles of flsh are

knor¡m to serve as lntermed.late hosts of g. fellneus,
Clonorchls slnensls, and. Metorchls.

The genus or¡lsþhorchls s. str. ls aot represented. ln
Iilorth anerlea excepü by onlsthorchls tonlçae (31) whose

placement ln thls genus ls questlonabre. However, flsh-borne
llver flukes of nammals belonglng to the genera lr{etorchls anit

Amphlnerus occur ln North Amenlea. rn canad.a Metorchls has

been knouna slnce Lg34 to cause serlous d.lseases among sLed.-

dogs. (t)

The genus Metorchls r¡ras created. by looss ln 1899. (et)

He placed. ln lt elghË specles, four frorn the geaus DlsÈomun

Zeilerr 1800, aad- four fron the genus Oplsthorchls BlancharcL,

1895. AlL elght speclee urere, prlor to L895, lnclud.ed. ln the

genus Ðlstomun. Tf¡e four specles taken from Dletontrn are

Dlstomum truncatum Bud.olphl, 1819

Dlstonun campula

Dlstonum albldun

Cobbo1d, L876

Braun, L893

Dlstonun aniphlleueum Looss , 1896

ln 1895 ereated. the genus Oplsthorchls fon certaln
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specles prevlously lncluded. ln bhe genus Dlstomum, He chose

D. fellael¿E Blvolta, 188þ, as type specles and. gave the follow-

1ng deflnltlon of op:þ[þgrgh:þ..
t'Þ@: Boåv d-lstlnctly, often very greatly,

elongãted", anterlor end. atbenuated., posterlor end
broad.er. ÞElg generally smooth, wlthout spines.
Excretory sisfem with long slgmold- stem wlnd.ing
bitweeñ tfie testlcles, a,nd. wlth short branches.
Copulatory orEans absent. Testlcles ln posterlor
põFEion õF body, the one obllquely posterior to t'he
òtrler, marglns lobed-. Ovgury slmple or lobate.
Laureits canal- present. Beceptaculum semlnls
prominent. Uterlne colls anterlor bo ovary, but not
extendlng materlally over the lntestlna! caeca.
Vltellaria mod.erately developed, lateral of lntestlnal
caeca not extendlng anterlorly beyond. the acetabulum
and. extend.lng posterlorly to the ovary; vitellarla
form one reslon. Egþ!þg[ - parasitlc 1!.Ëhe galI
d.ucts of mammals, blrds and. f ishos.rr (6)

Iooss (Zf) placed ühe following specles of Oplsthorihls lnËo

the genus Metorchls:

Oplsthorctrls crasslusculus (Bud.olphl, 1809)

oplsthorahle xanthosomus (Crep1ln, 1846)

Opl sthorchls cglr.lunctus

O'olsthorchls coffi¡lexus

(counot¿, 1860)

(Stttes and. Ilassa1]-, 1894)

Looss chose MetorchLs a1bld.us (Braun, l.B93) as type specles of

hls genus Metorchls. Hls d.eflnltlon of thls genus ls as

follows:
trMld.dle-slzed. or small OplsthorclUl:lnae wlth a

relatlvely short, wld.e bod.y, clearly taperlng
anterlorLy. Skln nostly.splnose, l1r some cases smooth'
Ðlgestlve apparatus as ln Oplsthorehls; ln some cases
thã lntest,lãàl caeca reach only the 1eve1 of the testls.
Tþe latËer are more often rounded. than lobed.; situated
rather one beslde the other ühan one behlnd. the other.
Ovary, receptaculum semlnls and Laurerrs canal as ln
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Oplsthorchls. Uterlne colls nore compact than 1n
thls last getrus, and" mostly Ëransgresslng the
lntestlne laterally. The vltellarla also more
compact, shlfted. anËerlad. and. ln all cases exbend.-
lng anterlorly to the ventral sucker.rl

Thus at the tlme of lts establl-shment ln 1899 the genus

Metorchls contalned. the followlng elght species:

Metorchls crassiusculus (aud.olpht, 1809)

. Metorchis truncatus (Ruaolpht, 1819)

Metorchls xanthosomus (Crep1tn, 18þ6)

Metorchls con.iunctus (CoObota, 1860)

(co¡uota, t8?6)

(Braun, 1893)

Me.torchls canpula

Metorchls albldus

Metorchls eomplexus (stttes & Hassal}, 189¿l)

Metor_chls a_mphlleucus (Looss, L896)

g. crasslusculus (nuaolpht, 1809) a paraslte of aquatlc blrd.s,

ls the old.est recorded. specles of thls genus. SkrJabln glves

the followlng d.escrlptlon of thls trer¡atod.e:

t'Body spatulate, L.?5 - 3.?5 nn long and. I
L.J mm. w1d.e. Anterlor conlcal porülon of the body
separaüed. from the posterlor by lateral constrlctlons.
Cutlcle wlth splnes, oral sucker 0.2l-6 0.28.+ ßïIt.¡
ventral sucker almost clrcular, 0.1 - 0.3 mm. In

. d.lameter. Oesophagus absent, Testes f111 only a
small portlon of the posterlor end. of the bod.y, whlch
remalns free of other organs. Testes lobate,
posterlor testls mostly flve lobed.. Ovany 0.275
0.375 Írn.¡ ovold.al, sometlmes lobate; usually not
covered. by the uterlne colIs. Beceptaculum semlnls
pear shaped, sllghtly larger than the ovary.
Vltellarla Iateral, extend.lng from the level of Ëhe
pharynx Ëo the leve1 of the ovary. Almosb the entlre
uterus ls sltuated. ln the anterlor half of the bod.y;
only a few uterlne oolls penetrate lnto lts posterlor
hali. Eggs 0.0306 - 0.W24 x 0.016 mm. (29r- p. 2l.2)"



7

Slnce L899 eleven specles have been ad.d.ed. to the genus

MeËo¡ef¡ls and. flve have been removeit from lt. TLre specles

ad.ded are:

g. eaeruleus

E.@,
g. plnpn¡lnlco]-a

g. orlentalls
g. talwanensls

M. zacharovl

U. ealntaensls

g. revllllod.l
g. fells
g. lntermed.lus

The flve specles that have been

&.lggbLg_are:
g. üruncatus

U. oamrula

M. amphlleucus

;. *tt=*
M. ealntaensls

,r ;.r* *" *"cles S.

Metorehle f,üfie, 1¡r 1908, mad.e lt
new genus Pseudlamphlstonun. (23,

d.eflnltlon of thls genus:

Bnaun, 1902

Kowalewskt, 1909

SkrJabln , LgLj

Tanabe, J-92l

Morlshlta & Tsuchlmochl, L925

Leyman, L926

Tubangul, 3-928

Baer, L93L

Hsu, L934

HelnenaÍln, L937

removed. fro¡n the genus

(Buaorprrt, t 819)

(couusta , L8?6')

(Looss , 1896 )

(Stttes & Iirassall, 189t1)

lubangul, L928

tn¡¡rcatus from the genus

the type specles for hls

He gave the followlng
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rrMetorchlnae wlth a short body sllghtly taperlng
anterlorly and. provld.ed. wlth a funnel shaped. or
sucker shaped. concavlty on the posferlor end. of the
body. Cuticle provld.ed. wlth small spines. The
lntestlnal caeea reach the posüerlor end" of the boay.
testes round.ed., ln ühe posterlor portlon of the bod.yt
slde by slde or sllghtly d.lagonal" Ovary round. or
klôney shaped, anterlor to the testes and separated
from these by uterlne co1ls. The excretory pore
opens ln bhe posüerlor d.epresslon of t'he bod.y.
Parasltes of Ëhe blllary d.ucts of mammals. TVpe
specles Pseud.amphlstomu¡a truncatun (Buaolprll, 1819) .t'

In 1908 Ltlhe Ql) removed. the specles Metorchls

campulus and. Metorchls arnp'hlleucus and. placed them 1n hls

new geïlus Cyclorchls wlth Cvclorcþls g4B$tgcus as type . Q3)

He d.eflneit Cycforchle thus:
rrOplsthorchlnae; body elongate and. splndl-e shaped.,

skln smooth, lntestlnal caeca d.o not reach bhe
posterlor end. of the bod.y. The excretory canal S-
shaped., between the testes, openlng at the posterlor
end of the bod.y. Testes round- and one behlnd. the
obher rather than one beslde the oËher. Uterlne
loops not crowd.ed., transgresslng the lntestlnal
caeea lateral1y. No loops anüerlor to the ventral
sucker, Vltellarla lateral, ln bhe mlddle portlon
of the body, comparatively short. Occurrence; ln the
Ilver of mârlne mammals.rl

SkrJabln, 1o 1943, removed. g. calntaensis from the

genus Metorchls and. created. for lt bhe genus þ@gorcþ!g,
wlth !, gglgÞgens:þ as type and. sole speeles (29 p. 26?).

SkrJabln gave the followlng deflnltion of thls genus:

'rMetorchlnae of sma1l slze, 0.9 2.0 mm. Body
wld.th equal along the entlre length of the body.
Oesophagus absent. Ventral sucker shlfted- anterlorlyt
on the level of the pharynx, almost ln contact wifh
the oral sucker. Tesbes large and. lobed.. The
vltellarla runnlng along alnost the enblre margln of
the boôy, reachlng lts posterlor end., where they
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partlally enclrcle the lntestlnal caeca and'
þenetrate lnto the lnter-caecal space reachlng the
þosterlor testes. Sex pore medlan between the venbral
ãnd oral suckers. Ovary and receptaculum semlnls
covered. by uterlne colIs. Eggs .36 x 2LAL Parasltes
of the intestlne (or the llver?) of blrd-s.rl

The aubhor belLeves þ]nab the removal of these four

specLes (9. @þ5,, 4. camPula, M. 4p$!!gggt
g. calntaensls) from bhe genus Metorchls and-

them of the new genera ls Justlfled.. However

by SkrJabln, ln 1913, of the genus Pararne'Þorehls Q9 p. 2L+8')

to lnelude S. comp,lexus ls hardly warranted-.

Stud.ylng the genus Metorghls, SkrJabln came to the

concluslon that [. complexus (Stttes & Hassa1l, 1894) has to

be placeil ln a separate genus Parametorchls. Hls deflnltlon

of the new genus ls as follows:

.rrMetorchlnae wlth an elongated- anterlor and.
ror¡nd.ed. posterlor end. of the body. Cutlcle provld.ed
wlth splnes. suckers weakly d.eveloPedr of equal slze.
Ventral sucker near the bound.ary between the flrst and.
second. fourths of the bod.y. Pharynx and short
oesophagus present. Intestlnal caeca reach the
posterlõr end of the body. Testes lobate, sltuated.
ln the posterlor half of the bodyr @ behln,4 the other.
The uterlne col1s ln the anterlor portlon of the bod.y,
surror.¡nd.lng the ventral sueker 1n thg sþ?pe of,- g 

_rosette. Vltellarla ln the anterlor half of ühe bod.yt
ÏãEffif to the lntestlnar caeca. Lobated. ovary
anterlor to the testes. Receptaeulum semlnls laferal
to the ovary.rt (29 p. 2481

Thus SkrJabln created. the genus Parametorchls bo

lnc1ud.e specles d.lfferlng from MeËorcþls only in possesslng

a rosette shaped. uberus and. the testes one behlnd- the other

ln the sagltbal plane. Slnce l-9L3 the followlng specles have

the creatlon for
the creatlon
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been ad.ded. to Èhe genus Paranetorchls:

P. noveboraoensls

B. lnferned.lus

E. canad.ensls

P. manlËobensls

Hr.mg, t926 (zo)

Prlce , t929 QZ )

Prtce , L929 þZ)

Allen & Ward.le , l93l+ (f )

Morozov, lD 1939, d.lvld.ed the genus Parametorchls lnto

two subgenera: Parametorcþls S,STB, and. MeüanetorcE!¡s. TL¡ls

d.lvlslon was the resuLt of Morozovrs flnd.lng, ln the l-lver of

a weasel, of a trematode closely resembllng @.tsrgh!g,
but d.lfferlng from the type specles of thls genus ln not

possesslng a rosette shaped. utenrs. He d.eserlbed. hls

trematode as a neúr specles Paranetorchls (Metanetorchls)

skr.1ablnl . (29' p. 205\

Baer, tn J:9l+3, apparently wlthout the knowledge of

Morozovts work, (aecordlng.to SkrJabln) , (29 p. }trÐ

removed. fron the genus garametorchls the specles !. åg!gË4g!t$.r
g. E!an:!þ9@8LE,, g. oanad.ensls and. creaüed. for them the genus

Allometorchls wlth the type specles A. lnterned.lus (Prtce, 1929).

He based. the segregatlon of these speeles lnto hls new genus

on the absenee of a rosette shaped. uten¡s. In other word.s t

accord.lng to SkrJabln, h€ itld. what Morozov bad. d.one four years

earller, the êlfference belng th.at Morozov haÖ ascrlbed. a

subgenerle status to hls taxon Metametorchls whereas Baer

has regand.ed. Allometorchls as a genus. Therefore SkrJabln
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feels that the subgenerlc name Metamgtorchls of Morozov 13

equlvalent to the generlc nane Alloneüorchl-s of Baer aniL has

to be regard.ed as a senlor synonyrn of lt. Accordlng to the

rules of Zoologlcal nomenclature Morozovrs nane Metanetorchls

has prlorlty. Metametorchls therefore becones a genus wlth

Ëhe type specles $. gkrJablal (Morozov, L939r.

As a result of the spltttlng of the genus Paranetorehis

lnto two genera, lts slx specles be'cane dlstrlbuted ln the

folLowlng way z (29 p. 249)

Paranetorchls SkrJabln, :--9r-3

B. eomplexus (Stttes & IlassalL, 1894)

P. noveboracgJnsls (Huag, J.926')

Morozov, L939 emend. SkJablnrf953

il

Ivietametorchls

g. skrjablnl
M. eanad.ensls

g. manltobensls

g. lntermed.lus

Cameron, lD Lgl+LVr (fO)

of Morozov and. Baer, referred.

Parametor"chls as folLows:

Ilorozov, L939

(Prtee,1929)

(etlen & t'Iard.l-e,1'93l+)

(Prlce, L929)

apparentLy unaware of the work

to the four specles of the genus

Tn L926, Hung d.escrtbeð a flr¡ke from the cat; thls he
called. Parametorchls noveboracensls. In L929, Pr1ce
descrlbed E. lnteruted.lus a^nô l. canadensls fnom the
sllver fox and. the nlnk respectlvely, fron materlal
collected by Law and. Kennedy ln Canaé.a, and. Ln L934,
Allen and. tüardle deserlbed. E. nanltgÞensls fron the
d.og. All of these are separable from eaeh other on
the baels of the speclmeas exarnlned. aü ühe tlne of
the varlous descrlpülons. Ilowever, when a large



L2

serles ls avallable and. d.lfferent hosts are lnfected.
experlmentally fron the same source, the d.lfferences
d.lsappear and. all appear to be sJ¡nonyrns of Cobbo1d.t s
DlsUeE!¿m gonjunctum.

All, however, had. been placed. ln the genus Paranetqrch:Lg.
I have been unable to flnd. any character þkrøt Justlfles
the placlng of Cobboldrs specles ln any genus other than
Metorchls. Thls leaves the genus Paranetorehls wlth a
slngle specles, !. complexus, characüerlzed. by the unlon
of the vlte1larla.
If what C¿meron suggests ls true, then the genus

Metametorchls must also contaln only one specles, M. EEIêÞ.}4L,

Morozov, 1939.

fn referrlng to E. complexus, Caneron says:

However, \n L9L3, SkrJag1n mad.e 1ü the type of a new

shaped. uterus; the genus
rr rosetterr -shaped. uterus,
separate lateral groups.

SkrJabln d.td. create bhe genus Parametorchls on the

basts of ühe presence of a rrrosette-shapeilrr uterus. However,

he regard.ed. the convergence of the yolk gland.s only as a

speclflc character of P. complexus, not a generlc one of

P_arametorchls. Moreover, he lnc1ud.ed. as a generlc characüerlstlc

the posltlon of the testes one behlnd the other (rather than

one obllquely posterlor to the other) Q9 p. 249) a character

d.lsregarded by Cameron. When referrlng to the nroseËte'r-shaped.

uterus, Cameron says:

The word. rrosetËet should. not be taken IlteraIly; lt
refers to a tubular uterus, wlth colls heaped. up on
themselves and. more or less surroundlng the
acetabulum, contrasted. wlth the und.ulatlng forn seen

genus, Paranetorchls, of whlch the maln character was
thls r¡nlon of the yolk gland.s anterlor to the rrrosetterr-

Uetorchls, whlch also had. a
had. ühe yolk gland.s ln fwo
(10 )
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Further he pol-nts out that the rrrosetterr-shapecl uterus ls a

c:naracþerlstle of both Metorchls and &rametorehlE. (to)

Thus we see that

1. slnee Cameron has shown that the nrosettetr-shaped. utenus

ls a oharaeüerlsülc of both Paragetorchls and &.Ëæs!g;
2. and- slnce Cameron Lras not regarded. the arrangenent of

the testes as a valld. generlc characterlstlc;

?t. and. slnoe SkrJabln aserlbed. only speclflc value to the

eonvergence of the vltelIarla ln !. conplexus;

the1atterspeclesshou1d'bereturnedtothegenus@.
If thls stanðpolnt ls aecepted, lt also beeomes obvlous that

$g.tanetorehls skE.lablnl l4orosovr 1939, should be placed ln

ühe genus l-{etorchls, and. the genera @8939bS, SkrJabla,

L9l3 a¡rd. Metametorchls Morozov, A939 shall be regard-efl as

Junlor synonyms of Metorchls looss rl999,

B. LIST OF SPEC]ES OF THE GENUS METORCHIS

After the acld.ltlon of M. skr.lablnl and. the retur^n of

g. complexus to the genus Metorehls. ühls genus eonfalns a

total of 15 speeles. They are as follows¡

1. U. erasslusculus (nu¿otprll 1809) Iooss, L899

. def lnltlve hosts: Clrcus, Þgþ99, @Ê' ar¡d' other
blrcls

2. g. xanthosomus (Crep1lnr 1846) Iooss, L899

d.eflnltlve hosü: Co].vmbus septentrlonalls
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g. con.lunctlE (Bobbold., 1860 ) Looss , IB99

d.eflnltlve hosts: man, dogr red fox, minkr raccoorl
and. cat

I. atþ-Lëug (Braun, 1893) Looss , 1899

deflnltlve host: cat

5. g. eom¡lexus (Strtes & Hassa11, 1894) Looss, L899

d.eflnltlve hostz cat

6. g. caeruleus Braun, Lgoz

d.eflnltlve host¡ Calrlna moschata

7 . I.- tener Kowalewskl, J-903

deflnltlve host¡ Ivlerzus merganËer

8. U. plngulnlcola SkrJabin , J-9J-3

d.ef lnitlqe host ¡ Sphenlscus d.emersus (Penquln)

9. g. orlentall€ TanaÞe, L92L

d.eflnltlve hosts: Anas boschas and Anas d.omestlcus

10. m. talwAnensls Morlshlta and. Tsuchlmochl, 1925

d.eflnltlve host: Anas boschas

11. U. zac]nargvi. Iayman , L926

d.eflnltlve host: Anas clrcla
L?,. M. revllllod.l Baer, L93L

*"*""" host: Neomys fod'Legs

!3. g. fe1ls Hsu, L93l+

d.eflnltlve host¡ cat

14. g. lntermed.lug Helnemann, L937

d.eflnltlve host: d.uck

1¡

Èl

g
¡-ì

s
s
sì
Ë

H
s¡
i-\

H

*
N
Ìir

ÈÌ
II
iñ

$¡

ñ
s
{l
È!
Èl

ù!
li



i
lìj

i$
:i

$
è
p,ì

sn

s
Nñ
Fì

ss
ss-
vì
es

$

t$ì¡

i\
it
s
s
$
$l
N
N
$l
1;

-tì

Ë
t¡
ù.1

ii:
$r

"tj
à.-l

i1
Si

ì1.1

!!
iìì

L5. S. skrjablnl Morosov, L939

d.eflnltlve host: Pu.t-orlus l¡uüorlus

Only slx of the above specles use ¡nanmals as d.eflnltlve hosts,

the remalnlng nlne parasltlze the blIe ducts of blrd.s.

C. MAIÌIT{ATIAN SPECTES OF TIETORCHÏS

1. U, albldus (Braun, L893) (? )

Body Lengtln 2.J - 3.5 mt., wlctth 1.0 - 1.6 mur. Body

spatulate or spoon-llke. Anterlor hal-f narroÍüer and. separated.

fron the flat, wld.e posterlon half by a constrlctlon.
Posterlor end. routrd.ed. and. never possesses a sueker-Ilke

d.epresslon. Skln usually clensely splnous. Splnes of ühe

anterlor portlon of the bocly are sllghtly larger Èhan those

of the posterlor one. They are shed. easlly and. are absent ln
Bome speclmens. Ventral- sucker 0.21+2 - 0.30I nm.; oral-

sucker 0.323 - 0.269 nm.

Ventral sucker on the bounilary between the anterlor

and. mld.clle thlrd.s of the bo{y, often obscured. by uüerlne colls.
Pharynx lnmed.lately behlnd. the oral sucker. Blfuncatlon of

the lntestlne close to the pharynn. Intestlnal caeoa extend.

to the posterlon end. of the body¡ üheln ends oonverglng.

Testes al-ways Lobed., 0.242 - 0.65 nm. ln d.lameter, la
postenlor half of body, oÌ1e anterlor to the other.

Recepüaculun semlnls pyrlfona, to the rlght of the ovary,

blgger than the latter. VlteLlarla extenil from ühe

iìl
s-\:

1ìl

|.i
Ui
!.:l

lii

xÀ:

$
ct
ü

Rs
Èt
w
5ìs
fÈN
N
R
ss

:È*
,W

W.



blfurcatlon of the lntestlne

sllghtly behlnil lt. Eggs 2l

L6

to ühe nld.èLe of the bod,y or

- 32 /L long and L3 - 16 il wld.e.

Zo M. con.lunctus (Cob¡ola, 1861)

Cobbol-d.ts l¿tln d.escrlptlon runs as follows: rrCorpus

planum, oblongum, antrorsum serxslm pngustaüum utrlnque obfusum.

Collun contlnuum. Acetabuluut, ore paulo maJus, âd col-Il basln.

Aperturae genltales supra et pone acet. Longlt. L/4 urlc.; crasst

Lhz ünoott (Ll)

Caneron glves the followlng descrlptlon of thls specles:

Bod.y length 1.0 - 6.6 Íun., wld.üh 0.59 - 2.60 m*. OraI

sucker 0.090 - 0.2þ0 mm. ln d.laneter but varleg aceord.lng to

lts state of contractloa. Dlameter of the aoetabulun ls the

sane as that of the onal sucker, both belng equal to ühe

length of ühe pharynx.

Bo{y llngulforn, greatest wlèth at Èhe Level of the

testes. Aoetabulum Lles near the bounitary of the flrst and.

second. thlrds of the boily leagth. Genttal pore med.lan, Just

anterlor to the acetabulum. Cutlele splnotrs. Exeretory pore

termlnal, blad.d.er tubular, wlndrnS between the testes,

blfureatrng at ühe anterlor margln of the anterlor testls.
Intestlnal caeca almost reach ühe posterlor end-. No

pre-pharynx present. Two testes, placed. la the thlrd. quarter

of the bod.y elther tand.em or sllghtly ob3.lquely, roughly

spherlcaL, often lobate (up Ëo elght lobes), never d.end.rltle.

F



Ovary sllghtly antenlor to the anterlor üestls, varles from

spherlcal or oval to trll-obed.. ÏoLk gland.s lateral üo the

lntestlnal caeca, extend.lng fron the ovary

between the flrsË and second. slxths of the

Uterus anterlor to the ovary, between the

s11ghtLy overlapplng the latter. Uterlae

to the bound.ary

bodty length.

lntestlnal eø;eca,

colls elosely

heaped. together, extenil.lng sllghtly anterlor fo fhe

aeetabulum. Eggs 22 - 32 by 11 - l:EúI . (tO)

9. g. fells Hsu, J.Ðl+

The orlglnal descrlptlon runs as follows:

The body ls relatlvely shorü and broad., taperlng
sllght1y ln front and. round.ed. behlnd.r measurf:ng 2.4 -
5,3 w. ln length and. 0.8 - 1.4 mm. ln wld.tb, wlth
the posterlor one-fourthe of the bo{y expand.ed. and.
round.ed.. IË Is, thereforo, broad.est at about the
¡>osterf.or oae-fourühs of tlre bod.y. The bod.y ls
translueent and. red.d.lsh when fresh. The cutlel-e ls
olosely set wlth sma1l scale-Llke splnesr belng
more pronlnent at the anüenlor parü of the bod.y.
The termlnal oral sucker varles ln shape as sboü¡n la
the table of neasurements, but ln most eases lt ls
transverse, belng broad.er than long. It measures
Ll+ // - 39 lL x LIl- fl - 35 / . The acetabulun ls about
the slze 'of oral sucker-belng a llüt1e larger. It le
armed wlth strong rad.laülng muscles. It neasures
22 - 37 ln d.laneter, and. lles at the posterlor
Llmlt of ühe anterlor ühlrd of the boity. Ílhe
d.lsüanee between the sral sueker and. the aeetabulun
varles from 35/t - L25/t .

Tt¡e nouth ls relatlvely large belng sltuaüed. af
the center of the oral sueker. The oesopbagus ls
very short. It lnmed.lately d.lv1d.es lnto two
lntestlnal crura whlch are narrow ln the anterlor
three-fourths of the body. Beglnnlng from the
anterlor Ilnlt of the posterlor one-fourths of the
bod.y where the bod.y expand.s, the tws lntestlnal crtra
enLarge and. completely eutbrace the testee J-aterally
and. posterlorly.
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The ür¡o Ëransversely elongaÈed. ancl. lrregularl-y
lgbatetestesoocupythecenüraI^portlonofühe
ãipanáea posterlor óne-fourths of tþ9 bol{l-:1g a¡ ,
¡ei.f"A tlie other. The anterLor tesfls measures JLþ
6r/f-i ZO/l - 52Å . The postenlor testls measures
áen : Zilil * áãii
ã'Ç.ry riíiùte va's-d.eferens- runnlng- a,nterlorly. Th"
t*o-oäs" ileferentta ualte behlnd. the aeetabulum to
iô"* ã eonoorutãa veslcul_a semlnalls lylTg_oa thg lefü
sfae of the aãéia¡utun. The comnon gePltal aperfure
õpããr-ãrrããtiy-tn front of the:acetabulum. The ovary
i-s-ã-p"umlnenf ròunôeA oTgan sltuaüed. along the med'la'¡c

iine ät the anterlor t1elü of the-posterlor one-
iõü"trr" of thá bod.y, lnmecllatelv F rfgt+t of the
áãd""ié" testis . ii measures t1/lt : 2?& ln illaneter.
The oval-snapãã-receptaculum seminalls '11es on tho 1eff
slde of the "iã"V.--tt 

measures ?A - 2_3A x 3fl - 12Å
The shell efand-îs sltuateá rn fi'ijirü of- the ovâry' Tkre

olteffarla-whlch conslst of small follleles are coII-
flaed to the t¿""é* lateral fle1ds from ln front of
ácãùanufun to--tf¡ã posterlor llnlt of the anterlor three-
iãr¡rtfrs of the ¡o¿V. The palred transverse vltel}lne
dlucts lte frrã¿fãtäfy ln f]ont of the ovary, Leadlng to
tne ootype. ihe utelus ls iLlstenôed. wlth eggs and
throrme lnto cfóÀe lrregular loops. It.oocuples the
*ããtã"=part õi irr" mtã¿te portLon of !þe worn. It
&Ë;Ë iñ- i"oot of the acelabulun to the nld-dle ln
ùãt*ã"o the oraL sucker ancl the acetabuLun. Ït opens
ã"i-tfr""ugh the common gealtal apertune ln front of the
aeetabulum. Cne-eLllp!íca1, opereulate eggs from the
uterus *"*",rrã-lZ-[i'e 4 .' Tire excreüory systern could'
not be nad.e out tá ¿etail. (rg)

¡1. g. coruplexus (Stttes & Hassall, 1894) Iooss, 1899

tensth 5 - ? ng: (c?1 stretcl !? 19-ry:li,b1:?lthI.5 --- á"tu..; boäy llngulform, not so separ-ated lnto
eni.er.l on' and. oosLerlol porttðn as ln P' gþ!@;ãnúerrór ""å 

pósberloF portlõn as 1T 9' "+blqEq:äË;i;; ;;ã ãbhãr pórätea, posterlof çñt*qd:l1 !l?
d.oes not poss"ãã--ããv-muJcurár lldge' I.äbeq9ry1!^1?Igrecld.oes not possess any nuscular rloge' rrrueguulerru rr(rvv

riür spftfes. -Orai äucker^te-rm1nal. o* !y "91lractlon*""--"p-puar subterrnlnal, gf abouü the sa¡¡e slze as
äåtãËüiün (óô3 to 0.3Ð; acetabulun ln urectlan 11ne
á¡óut on bor.mAá-ry Uet*éen- flrst anð seeoncL fourths of
bãdy a.nd very nuäft sbscured. by uterrus. Oral sucker
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followed by pharynx, eosophagus very short; Lnfestlnal
caeca extend. to posterlor end. of bod.y. Testlc1es
lobate (trrree to eight lobes) rn posterlor half of
bod.y, oûg (rlght or-left) fn front of the other (feft
or ilgrrt), separated by slgnold. end. of excretory system.
Ovary trllobate, lateral of ovary ls sltuated a
pyrlform receptabulun semlnls; shell-g1and. same as ln
Þ. albldum; vitellogene glands conflned. to anterlor half
õf ËõÐFross the lntestlnes anil- meet 1n the med'lan
llne, thus enclrcllng the uberus. Genltal openlng
anteilor to acetabulum; penls not seen. Eggs average
0.024 by 0 .Ol2' rìrlto Color of fresh worm greenlsh; of
preservecl speclmens whltlsh to plnklsh, wlth ilark brourn
èpot (uterus) " (30) .

5. g. skrjablnl (Morozov, l-939')

Bod"y length 3.5 mm., maxlmun bod,y wld-th 0.559 mm. Oral

sucker 0.20J mm. ln d.laneter, ventral sueker 0.21þ mm.

Vltellarla lateral, süartlng aE a d-lstance of 0.374 mm. from

the anterlor end. and. extend.ing down to the m1d.d.1e of the body.

In thelr anterlor portlon the vltellarLa are ln contaet wlth

eacln other. Thelr posterlor portlons are connected by

vltelllne ducts. The uterus ls slmple, not ttrosettet' shapeiL,

and anterlor to the vitelllne ducts. The round. ovary ls

0.209 mm, ln d.lameter. Testes entlre, ovold-, bhe anterlor

0.428 mrn. long and. 0 3?4 mm. wld.e, posterlor 0.3?þ mm. Iong

and. 0.289 mm. wld.e. Eggs oval , 26 - 7gllby 13 - 16þ.

e9 p. zr+L)

6. g. revllllod.l Baer , L93L

Body length 1.1 - 1.7 mm'; wld-th Q.82 - 1.0 mm.

Elllpsold.al ln shape with a sud.den wld.enlng behlnd. the level

of the ventral sucker. Oral sucker 14¿l - l-9B /L ln d.lameter,
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ventral sucker l-37 - 198 þ 7n d.lameter. Pharynx always longer

Ekran wlde 65 90 by 5I+ - 70 /L. Oesophagus present but not

easily seen ln contracted. specimens. Intestlnal- caeca almosü

1n contact wlth each other behlnd. the testes. Testes

relatlvely large, never clearly lobed-, sltuated. obllquely to

eadn other or else sld.e by sld.e. Cirrus pouch absent. Ovary

snaller than the testes, more or less spherlcal, sometlmes

ovoldal, anterlor to the testes and. usually near the mld.-llne

of the body. Oirly 1n contracted. speclmens ls lt sltuabed on

the level of the testes. Beceptaculum semlnls large,

spherlcal or elongated.. Vltel1ar1a lateraI, exüend.ing from

the leve1 of the lntestlnal blfurcatlon almost to the leveI

of the ovary. The uterus, very long, 1les ln the space

between the vltellarla, the blfurcatlon of the lntestlne and.

the ovary. 2 to 3 uterlne Loops are anterlor to the ventraf

sucker. Eggs 26 - 30 þVy tZ - Li /L , very numerous. The

excretory pore vlslble only ln sectlollsr sltuated. on the

ventral surface at the leve1 of the testes. (4)

In North Amerlca three specles of the genus Metorchls

have been reported.: M. con.'luncþus (CoU¡ota, 1861) several

tlmes from both Canada (1, 91 10, ll, 26, 2?) and. bhe Unlted.

States (1l¡, ?0, 25¡ 2?); g. complexus (Stttes & Hassa1l, 1894)

twlce, once from Baltlmore, Md., ar¡d. lrlashlngton, Ð.C. (30);

a¡rd. once from Rochester, I{lns¡. (eg); thls lasü was probably

g. con.lunctus; and S. albld.us (Braun, 1.893) from Alaska. (r?)



THE .GEOGBAPHICAL DISTtsIBTITION OF METOBCITIS AND AMPHIMEBUS

pseud.ofellneus IN NORTH AMEBICA

A. GENUS MEÎOBCHÏS

The flrst record. of a Metorchls ln the llver of a

North Amerlcan Eamma1 ls probably that of Cobbold. who, tn 1860,

has d.escrlbed. a trenatod.e fron the blllary èucüs of the

Amerlcan red. fox, Canls fglvus,r 1n the london Zoo, Londoa,

Eng1and.. He named. Èhls trematod.e Dlstomum eon.lunetun. (ft)

Tlrls speeles of Dlstomu¡a ls one of the oldest placed by Loose

(1899) tnto hls genus Metorchls. It nust be nade clear here

that Cobbold"rs flnd.lng only suggests the preeence of ühls

paraslte ln North Amerlca. It ls posslble that the lnfectlon

was acqulred. ln England;

Stlles and. Hassall ln 189t+ have found. a new specles

of trematod.e ln the bl1e d.ucts of two eats; 18 speclnens ln a

cat fron Baltlmore, Md.., U.S.A., and. two ln a eat from

!üashlngton, D.C., U.S.A. They na,med. lt Dlstomum oomplexum. (30)

In 1899 lt was placed. ln the genus Metorch-Is by loose (Zf ) ancl

beeane thus Metorchls cgmclexus (Strtes and. Hassall, 189þ) 
'

Looss, L899. Later, lri L9I3, 1t was chosen by SkrSabln as

type specles of h1s new genus Paranetorchls (29 p. 2Ål8)

anil. becane @þorcE!E. conpl-exus (Stttes and. Hassall, 189þ)

SkrJabln, L9I3. SkrJablnts genus Þ4þryþ!8 was

shor,v¡r by Cameron ln ]'9l+l+ to Ìlqve been erected. on the

basls of a non-exlstent eharacten, the trrosettetr-
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shaped. uterus, (10) ft beeane thus obvlous that Stlles and.

HassaIIts speeles should. never have been renoved. from the

genus Metorchls. It shows all ühe charactenlsflcs of ühls

geaus; however the vltellarla converge anterlorly to ühe

uterus. Thls tralt, lf proven to be constantr could. be re-

garded. as a speclflo character. Its constancy, however, ü¡as

never proven, and. lt ls posslble that Stlles and. Hassa].l have

ilescrlbecL as a new specles an lndlvldual varla¡rt or an

aberratlon of l4etorehls conJunotus, (Flg. 1, Polnts I and. 2)

Hr¡ng, 1n L926, (20) r¡as examlned. three speclmens of a

trenatod.e from the gaII blaild.er of a cat from Ithaca, New

York, and. êescrlbed. these as a new speoles Paranetorçhls

4oveboraoensls. (2O) tie placeð 1Ë ln the genus Paranetorchls

beeause of lts apparenüly rrrosetterr-shaped. uterus. However,

P. noveboraeensls, aceord.lng to Caneron (fO) has to be regard-

ed. as a Junlor sJrnonyn of S. con.lunctus (co¡botar 1860).

(l'tg. 1, Polnt 3)

Prlce, ln 1929, þZ) has d.esorlbed. two specles of

llver flukes of ifur -bearlng anlmals, whlch he pl-aced. ln the

genus Paranetorchls. One of then, from the gal1 blad.d.er of a

sllver fox Vulpes $@, fron ldlsconsln, he na.med. !. !E!9I9Ê.@g,

bellevlng 1ü to be a"n lntermedlate form between !. complexus

(Stttes and. Hassàl1,18911) , and. P. noveboraeenslg (Hr¡ng, L9261 .

The other, fron the gaIl blaitd.er of a mlnk Mustela LÞEr
from Ontarlo, Canada, he named. E. gg49¡!gg.!g. Aeeord'lng fo



Flgure I: Ðlstrlbutlon of Metonchls

peueêofellneus ln Norüh

and. Anpl¡lnertrs

Anerlca
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igure I
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Cameron (fO) both !. lnËeruedlus and. !. eanad.ensls shouliL be

regarcled. as Junlor synonyns of g. conJunctue (Co¡Uot¿, 1860).

(Ftg. 1, Polnts t+ anð' 5)

Essex and. BoIIman, ln 1930, bave for¡nd two specles of

trenatocLe ln the galI blaclôer of a cat. (f¿l) The cat' was

belLeved. to have been lnfeeted by eaülng trout fron a creek

near Rochester, Mlnnesota. They lèentlfled. one of the

trematoiles as Metorchls conplexus (Stttes a¡rd. Hassal! 18911) .

The èescrlptlon of the speolnens and. ühe photograph of one of

.then convlnce the author that Essex and. Bo1ltuan were deallng

wlth lvl. con.lunctus (CoUUota, 1860). The other trematode they

ldtentlf lecl as Oplsthorchls pseud.ofellneus; 1t w111 be

d.lscussecl ]-aüer la the secülon on $gpþlgggg pseudqfellneug.

(Ftg. I, Potnt 6)

Allen and. l{ard.Ie, Ln L934t found. nunerous llven flukee

ln a sled. d.og fron Cormorant lalce , 46 nlles north east of Tlre

Pas, Manltoba, Canad.a. (1) tney naned. lt Parametorchls

manltobensls. In hls paper of Lglil+ (fO) Cameron correctly

regard.ed. 1t as a Junlor synonym of U. eon.'lunctus (CoUbot¿r 1860) '
(Ftg. 1, PolnË ?)

Freeman and. Ackert, tn 1937, founiL flukes ln the bl]e

ducts of a husky dog lmporteil from Alaska. (t?) They

l¿entlf lecl these as Metorchls alblclus (Braunr 1893) ' a specles

httherto known only fron Europe. Cameron (10) has polnted'

out thaü theee trenatoes may have been ld.entlflecl eorrecülyt
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þut thaü they are probably M. conjunctus (Co¡bota, 1860).

(ALasfa not lncLud.ed. on map)

Cameron, fn 19&0, publ-lshed. a tlst of locaIltles ln

Canada where Metorchls conJunctus haè been found ln d.ogs. (9)

The llst ls as follotr¡s ¡

Berens, Plaaltoba

Cat talre, Onüarlo

Cumberl-and. House,
SaskaËchewan

Ile a l-a Cross, Sask..

Kenorar Oatarlo

Lac la Bonge, Sask.

Ieke Mlstasslnl, Quebec

Moosonee, James Bay, Ont.

Norr,vay House, Manltoba

Plne Rlver, Ontarlo

Rupert House, James Bay,
Quebec

Trout lake, Ontarlo

tlaskeslu le.ke, Sask.

Ia a Later paper (fg+¿l) Cameron stated. that ühe Lake

area (Quebec County) fs a focus of lnfectlon wlth $.

con.lunetus and. that both mlnk ancl. fox fron thls area

heavlly lnfeeÈed.. (10) (rtg. 1, Polnt 21)

Meyer, Ln 1949, Q5) publlshed hls flndlng of 12

speclmens of Metorchls con.lunctus ln a d.og from Bangor, Malne,

See Flg. I,
In

Polnt B
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.".: fI. S. A. and- of numerous Metorchls con.lunctus ln ûwo raccooits
fron Slsan Is1and., Malne, U. S. A, (Ftg. l, polnüs ZZ and 23)

I{eavy lnfeetlons wlth M. con.lupctus 1n sled. d.ogs fnon
both south rnd.ran r,ake and. Nelson House, Manltoba, were

reported. by Mongeau fn f96L (26). He noted. that Èhe lnfecüed.
d.ogs lt¡ere arso sufferrng from ca¡rlne hepatltls. (Ftg. I,
polnts Zt+ and. 25)

rn the present paper, the author reports the presence

of Metorchls con.lr¡netus ln cats fed. CatosÈonus eonr¿ersonll
and Perea flavescens from the Black Rlver area on r,ake

Wlnnlpeg, Manltoba. (Flg. Z, polnt 6)

B. AMPHIMmUS ISEUmFELINEUS (Weno t gol)

Anphlmen¿g aseud.ofellneus was found. by Ward. ln Ig95
ln the blLe d.ucts of cats anê. a coyote from Llncola, Nebraska.
He flrst ld.enÈlflect thrs trematod.e as Dlstomun ferlneun
(Rlvorta, re8¿l) (32) . Later, ra 1901, after read.lng the
classlcal paper of Looss ß6) , he reall zed, li,hat thls trematod.e

was a nerÀr specles and. named. lt oplsthorchls pseud.ofellneus.

Ïn 1911 Barker has createcL for thls specles a new genus

Amphlnerus. {6) (rrg. I, potnt 27)

Essex and Bollman ln l93,0 reported. the flnd.lng of two

specles of trematod.es ln the gall blad.der of a oat from
Rochester, Mlnaesota. (r¿l) one they ld.entlfled as Metorchls
conple8us-, alreaiLy nentloned., the other as oplsthorehls



Flgure Dlstrlbutlon of Meüorchls anè Amphluen¡s

pseuÖofellneus ln Manltoba.

Iegenct

1. South IncLlan lake

2. Ne1son House

3. Norulay House

l+. CormoranÈ Ieke

5. lhe Pas Dlstrlot
6. Black Blver

7. Berens Rlver

8. Oak Polnt

A Metorchls con.lunctus found. ln flsh

I Amphlnenrs pseud.ofellneug found ln flsh

All other polnts are flndlngs of

01. con.lunctus ln carnlvores
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þseudofellneus (Warq tgOl) ' Thls last ls of course

Amphlnerus pseud.ofellneus (r¡fara fgoL)' Barkert 1911'

{Flg. I' Polaü 26)

InthefallotLg62,theauthorfound.36speclmensof

AnphlneruspseuÖofellneuelna¡rexperlmentalcatfecl

Catastonus commergonll from oak Polnt on l,a}te Manltoba,

Manltoba, canada. (:-5) (Frg' 2, polnt 8) Thls flnd'lng was

pu.bllshed. ln 1963" (t5).

Bepresentatlvesofthegenus}letorchlsareknownto

oecur ln Norüh Anerlca between Laültuðes 58o ana 39oN' anð

longlbudes 680 and. ILgoütr. They are found' ln the d'ralnage

sysüensoftheHud.sonBay,thest.I.awrencea¡ðthe
lllsslsslppl Blvers arrd are thus not restrlctecl fo any

partleulard.ralnagesysten.Thlsfact,âSwel].asthefl.nd.-
lngof$.aIblðuslnAlaskabyFreemananitAc}<ertLnl937t
(rz) shows that lvleüorchls ls wld.eIy d'lstrlbuted' 1n Norüh

Anerlca. It ls certalnly not restrlcted to the above areat

buültlslnposslb}etosayhowwlðeltsactuald.lstrlbutlon
19.

TABI'E r sumarlzes the d'letrlbutlon of @ and

Amphl4erus pspr¡d.ofellneus ln North Amerlca'



TABT,E I

DISÍtsIBUTION oF METORCHIS con-ltrnctus AND AIVIPHIMERUS t¡seud'ofellneus

IN NORTI1 AMEBICA

Orlglnal- Deflnltlve
iriãi Locallty Date Author 

- 
Nãne Host Benanks

O North Amerlea

I

2

3

Baltlmore, I-YId..

lüashlngton,

Ithaca, New

l+ l{lsconsln

D.c.

ïork

1860 Cobbold. (11) Dlstonun

5 Klrklanit, Ontarlo

189t1 Stll-es &
(30 )

18911 rr

L926 llr¡ng (zo)

Bear Creek, near
Rochester, Mlnnesofa

The Pas, d.lstrlct ln

(rr)

ïlanltoba

0 Alaska

L92? Prlce þZ\

tlassal-l Dlstqnun
complexun

--ìdõñîlñctum Bed Fox (canls zoo, London,ãõñÎlñctum Bed Fox (Canls 
Voo t Lgo

fulvus) Englancl.

L9z9 Prlce QZ)

L930 Essex & Bo]-lnan
(r4)

L93l+ AlLen & lriard'le
(r)

North Anerlcan Found. ln tord.on

Para^metorchls
noveboracensls

fulvus)

Cat

Parametorchls

Le3? 
Ti?imatl

lntermecllus

-

fl

Cat

Paranetorchls

& Ackert Metorchls
albldus

Sllver
Fox

Mlnk

Cameron showed thls to
be FI. conJunctus (19411)
(ioT 

-
Cameron shsr,rred thls to
be M. conJunctus 119Þt+)
(roT

Caneron showed thls to
be M. conJunctus (rgl+ll)
(107

Flgure shows thls to be
obvlously g. conJunctus

Cameroa showeil thls to
be M. con.luncüus (rO)

Probably thls ls
U. couJunctus

Pararnetorehls Ðog
nanltobensls

Cat

Ðog

tu
\o



I Berens, Ilanltoba

9 Cat l¿ke, Ontarlo

10 Cunberland. Ilouse, Sask.

11 lJ.e a Ia Cross, Sask.

L2 lienora, Ontarlo

13 Lac Ia Ronge, Sask.

Lll Lake Mlstasslnl, Que,

L5 Moosonee, James Bay,
Ontarlo

L6

L7

18

T9

20

2L

1940 Cameron, Parnell &
Lyster (9)

TABLE I (eontlnued)

Norruay llouse, Man.

Plne Rlver, Ontarlo

Bupert llouse, Quebeo

Trout lake, Oaüarlo

Waskeslu Lake, S¿sk.

Lake Edward", Quebee
County, Quebec

Bangor, Malne, U.S.A.

r9¿10

1gþ0

L9t+0

19¿+0

rg40

1g4o

19¿Þo

].94a

1940

19{O

1940

r940

:.9t+4

I

ü

ù

I

ü

ll

22

Metorchl
con.lunctus

-

lt

lt

¡¡

ù

ú

n

I

ü

Í

fl

ü

laltlve

Ðog

I

ll

ll

i¡

I

n

I

n

Cameron (ro)

t9t+9 Meyer þS\

n

I

il

I

Metorchls
con-lunctus

-

Metorchls
ffiliffiõtüs

I

ll

I

lt

Cat

Dog
\,Jo



Orlglaal Ðeflnltlve¡'¡øIJ
Nõî Loca]-ltv - Daüe Author Nãne Hosü Eenarks -
23 Swan Island-, Malne' II.S.A. L9l+9 Meyor QS)

2l+ Ne1son House, Manltoba

25 South Incllan l¿ke, Ma,n. L96L Mongeau Q6)

26 Bear Creelr near Bochesten,
Mlrut. , U. S. A.

LlncoLn, Nebraska27

28 B1ack Blver, Manltoba

29 Oak Polnt, Manltoba

TABLE I (eontlnued.)

1961 Hongeau Q6't Metorchls Dog

te3o 
TïËi" 

& Bollman

L895 tüard. Oz a Ñ\

Present Author
Paper

t963 Aur,hor (r¡)

Metorehls Bacooon
con.'lunetus

con lunctus

Metorchls
conJg¡¡ctus

Oplsthorchls
r¡seuêofellneus

Metorchls
con.functus'

Anphlnerus

-

pseuclofel-lneus

Dog

Cat

Cat, Coyoüe Becane Aryhlnerus,pseud-offfiTO
Cai From exPerlmentallY

lnfecteiL cats

Cat From experlnentallY
lafected. cats



m
rìl

MATEBIALS AND TECHNIqTJES

Cats, obtalned. from a bIologlcal suppllerr l¡ìIere

dewormed wlth plperazlne cltrate, anct thelr feces checked.

repeated-ly for the presence of trenatod.e eggsr uslng the

Telenan sed.lnentatlon teehnlque. The cats ulere lmoriun never

to have eaten flsh prlor to the authorls experlrnents.

Teohnlque of Stool- Exa^mlnatlon

Sed.lnentatlon (Teleman) technlque.

1. 10-15 Bls. of feees were thoroughly shaken up ln
approxlrnately 100 r¡1s. of tepld. tap water.

2. Ttre suspenslon was stralned. through two layers of wet

gavze lnto a beaker.

The stralned. fluld. was placed la centrlfuge tubes and.

centrlfuged. for J0 second.s at approxlmately 1500 r.p.IIlr

The supernatant was poured. off and. more tap water ad.d.ed..

The sed.lnent re-suspend.ed., centrlfugeÖr ancl' the super-

natant d.lscard.ed.. The washlng was repeated. four tlmest

or untll the supernatant becas¡e clear.

5. 10 ml-s. of l0% formal-d.ehyd.e were ad.ded andl mlxed

thoroughly wlth the sed.lment. The suspenslon was al-lowed.

to stand. for two or three mlnuües; I nls. of ether were

ad.d.ed. anil the test tube shaken vlgorously.

6. the suspenslon ulas centrlfuged. for tv¡o mlnutes at 1500

f .p.IIl r

3.

¿1.
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?, flne supernatant was poured. off and. the sed.lment examlned'

for the presence of trematod"e eggs '

AaE Feed.lng Procedure

The experimental cats were kept ln Separate cages and-

fed. flsh flesh from whlch the skln and- bones had- been

removed.. Each cab was fed. only one Specles of flsh. The

specles of flsh fed. to cats were as follows:

Catostomus commelrge4!! Lacépèd-e (Conmon sucker)

Carplodes cyprlnuq Ie Sueur (QutttUack sucker)

Moxostoma aureolum Le Sueur (Redhorse sucker)

Catostomus cabostomus Forsber (Sturgeon or--:

1. Per:ca flavescens llltchlll (yeltow perch)

-

The cats were sacrlflced. not less than 30 d.ays after the last

feed.lng and. the ga1] bladd.er and. blle d.ucts, âs well as the

small lntestlne were examlned. for the presence of flsh-borne

helmlnths.

Llver Examlnatlon

" 
The gall blad.d.er was cut open, and. lf trematod.es were

not present ln 1t, the blle was examlned. mlcroscoplcally for

the presence of trematode eggs.

The llver lmmersed in physlologlca} sallne was cut lnto

1.

Lt

3.
l+.
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half-lach sllces ln such a way that the blle d.ucts were cut

through transverseLy, Eash sectlon was squeezed. gently wlth

the flngers ln an attempt to force the ürenatodes ouü of the

blle d.ucts. The worns lfere collected. fron the sallne wlth

the ald. of a, wlôe mouthed. plpette.

Examlnatlon of the Sna1l Intestlne

The small lntestlne was cut lnto sectlons, usually

three, and. each examlned. separately. The sectlons were

opened. by cuttlng the lntestlnal wall lengthwlse. They l/\Iere

then washed. 1n physlo1oglcal- sallne a¡rd. the washlngs exanlned.

wlth a magnlfylng glass. Followlng th18, each sectlon was

placed. ln fresh physlologlcal sallae and. the lnternal surfaee

of the lntestlnal wa1I was scraped. gently wlth the edge of a

mlcroscoplc slld.er or the blunt ed.ge of a scalpel. The

physlologlcal sallne wlth the scraplngs was examlned. wlth a

illssectlng mleroscope at a uagnlflcatlon of 30-

Kllllng and. Flxlng the Speclnens

lPtre 11ver flukes T¡vene klIled. by placlng them ln

dlstllIed. water. 2.516 MggIZ was also trled. for thls purpose'

but êlstlll-ed water proved to be betterr as the worns d.leè

more qulckly la lt (approxlmately ln 10 mlnutes) anô ehowed

less tenðenoy to contract. Immed.lately followlng d.eath the

worms were fixecl In l0% formaltn.
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Though all the lnternal organs of the trematod.e oould.

be seen clearly wlthout stalnlng, many speclnens from each

populatlon were stalned. and. mounted. permanently for a

d.eËalled. study of the lnterroal organs and. for photography.

Stalnlng and. Mountlng

1. Speclmens flxed. wlth lO% fornalln were washed. ln runnlng

water6-8hours.
The washed. speclmens i¡rere placed. ln Gower I s carmlne for
18 - 24 hours. This overstalned. the speclmens.

The speclmens were then d.estalned. wlth acld. alcohol

(about 2 Eo 4% ooncentrated. HCI Ln ?o% ethanol). The

d.estalnlng was watcheiL through d.lssectlng mI-croscope o

The worms were d.ehydrated., then cleared. wlth terplneol-

and. xylene. The serles of reagents used. and. the tlnlng
were as foLlows | 5o%, 80%, 9o%, 95/" ana agaln 95/", L5

mlnutes each.

2.

3.

¿1.

absolute alcohol

absolute aleohol, second. change

terplneol

50 - 50 mlxture of xylene and.
absolute alcohol

pure xylene, two changes

The mountlng med.lum used. was Pernount"

l0 mlns.

l0 mlns.

60 mlns.

5-10 mlns.

3-5 mlns.
eadh
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Mtcroscople Exa.olnatlon of the Trematod.es

All neasurements were mad.e on u¿stalned. speclmens

placed. Ln L0% fomalln und.er a coversllp restlng on thln
pleces of g1ass. St"rr"tures were examlned. wlth a nlerosoope

uslng a X10 eye plece and a X3 obJectlve.

Photographlc Frocedures

Two üeehnlques ürere used.

1. NeEatlve prlntlnE

The prlnts were obtalned. by pLaclng stalned and nounted.

speclnens of M. con.t¡nctus and, {. pseud.ofell4gus lnto

the flln holcler of a 35 øn photographlc enlarger or ln
the sIld.e hold.er of a bloscope and. proJectlng the lnage

on F^ Kod.abronld.e med.lum contrast photographlc paper. In
t

sorre cases FU hlgh contrast paper r¡ras used. The prlnts

were d.eveloped. wlth llford. Tö' 36 d.eveloper. (Plates It
II, III, IV, V and. VI)

2. MlcrophotoEraphy

The eggs of M. conjunctus were photographed uslng a Zelss

nlcroscope 1n conJuneülon wlth ZeLss Unlversa1 camera.



RESULTS

A. BESULTS OF TTIE FEED]NG Ð(PEBIMENTS

Feed.lng experlments were carrled out uslng flshes

from Lake Wlnnlpeg and. I-,ake Manltoba. It was decld.ed. that,

slnee common sucker ls knowr to be the host of Metorehls

conJunctus, all Catostomld.ae that could be found- ln the

above lakes should. be tested, and" so should. yellow perch,

a common game and. market flsh of both areas.

On l¿ke bllnnlpeg flshes from three areas were tested.:

1. Þlack Rlver: 31580 gms. of Catostomus- commersonll

(Lacepeae) frrcm thls locallty were fed. to four cats. All

four became lnfected. wlth Metorchls co4l-u4c'Þug.

3r?BLt gms. of Perca flavescens (wlft,cf¡ffl) vüere fed. to

three cabs. Only one became lnfected. wlüh oplsthorchld.s; Èwo

others became lnfected. wlth Ðlphyllobothrlum latum. The caþ

whlch became lnfected. wlth opisthorchld.s was found. to harbour

only one speclmen of g. conjr¡nctus. Thls probably means that

pereh ls an accld.ental hosL as the cat in question had. eaten

:.550 gms. of perch flesh.

2. Tamarch Island.: 31385 gmst of qulllback sucker

Carplodes cyprlnrts (Le Sueur), caug'ht ln thls localltyr were

fed. to three cats. None became lnfected.. Thls ls a falrly

substantlal amor.¡nt of flsh for a test and. lt may be conclud.ed'

that Carplod.es cyprlnus probably d-oes not Serve as an lnter-
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medlate hosü for oplsthorchld.s ln Ëhls area.

3. Klnowow ÞZ: 31370 grnsr of sturgeon sucker

Catostomus catosüomus (Forster) from thls locallty were fed

to two cats. Nelther became lnfecüed.. Agaln a substantlal
amount of flsh has been tested, thus lt ls probable ühat

Catostomus catosüonug d.oes not serve as €uß lnterned.late host

for oplsthorchld.s ln ühls area.

21722 gms. of northern red.horse suclrer, Moxosüoma

aureolum (Ie Sueur), also fron thls Iocallty were fed to two

cats; nelther became lnfecËed.. Thus lt ls un1lkeLy that thls
flsh harbours bplsthorchld metacerearla ln ühls area.

On lake lvlanltoba only one statlon, Oak Polnü, üras

stud.led.. Though onLy /00 gms. of Catosüomus cgmmersonll from

thls area were feiL fo one cat, lt becane lnfeeted. wlth

Ampþlmerus pseud.ofeLlneus. Thls ls the f Lrst f lnd.lng of this
paraslte ln Canada and. the flrst report of lts second.arXr

lntermed.late host for the world..

Â}OO gms. of Pgrca flavescens fron the same locallty
'were fed. to one eat whlch d.ld. not become lnfected^. However,

thls cannot be consld.ered. a negatlve flnd.lng as not enough

flsh was fed..

The results of al} the feeillng experlments are glven

ln TABLE II.



TABLE II
REST]LTS OF FEEDTNG EXPERIMENTS CCINÐUCTEÐ

DT]RTNG TI{E SUMMERS OF l-96I AJII. L962

39

Metorchls
con-luncfus

Metorchls
con-lunctus

o

Catostomus eommersonll 10¿10 Black Rlver )+?

6oL+ Black River L62 Catostomus commersonll

Ca.rolod.es cvprinug

Carplod.es cvprlnus
I

Carnlodeg cvprinus

Perca flavescens

7 Perca flavescens

I+

5

6

Cato stomus catQjstomus

Cabostomgs ælgEEÖmuE

Ivioxosbom? aureolum

'Moxostoma aureolu4

Perca flavescens

1105 Tamarch
Island.

1140 Tamarch Island

1140 Tamarch Island

t55O Black Rlver

115¿l Black Rlver

L677 Klnowow Bay

L693 Klnowow Bay

L675 Klnowow Bay

L6L1'2 Klnowow Bay

1080 B1ack B1ver

4oo oat< Polnt on
Lake Manltoba

?00 Oak FolnË on 36
Lake Manltoba

I D1Phv11@hr:Lum-
Iatum

2 Dlphyllobothrlum
latum

Amphlmerrrs
pseudofellneus

I
9

10

11

L2

Lj Catostomus commersonll

14 CatostogurE eç¡4unersonll

L5 Perca flavescens

L6 Catòslemug commers-onll

950 Btack Rlver 293 Metorchls
conJuncfus

950 BJ.ack Elver 218 Metorehls
' conlunctus

Metorchls
conluncüus
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B. THE FINDïNG OF AHPI{IMEBUS r¡seudofellneus

The flnd.lng of thls paraslte ln the llver of an

experlmental cat fed Q. cor¡mersonll from Oak Polnü was

unexpected. and. very lnterestlng.

36 speclmene were founcl. Tbey varled ln length from

two-thlrd.s of an lnch to al¡nost a fuII lnch, ühe1r wldth from

about one-üenüh üo one-elghth of an lnch. They are thus much

larger and. more elongate than Met-orchls conlunctus. (PLATts I,
4) Thelr welt cLevelopeð vltellarla üIere dlvlded lnto

enterlor ancl posterlor reglons by a break aü the level of the

ova.r1r. Anterlorly the vltellarla d.o not reaeh ühe ventral

sucker, whereas Ëhelr posterlor end.s extenÖ to the leve1 of

the posterlor testls (PLAÎE T, L, 2, 3). These characters

eonpell-ed. the author to place these oplsthorchld.s lnto the

genus Amphl¡4erus Barker, 1911 (6, pps. 535-536). Measurements

oî 2L undamaged. speclmens from the experlmental cat are

summarlzect ln TABLE III.

HlstorloaÌ Bevlew

Thls specles T^ras founil by Ward. ln cats aad. a coyote ln

Ltncoln, Nebraskar U. S. 4., and. reported. Ln L895 as P!l-@,
fellneum (32). He noted the dlfferences ln the norpholory of

vltellarla of the European and. Anerlcar¡ forns, but thought

that they rrd.o not. warrant the creatlon of a new specles for
thls form. At most, lf show:e to be constant and. constantly
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TABT,E III

MEASuBEMENTS (rirl iuilu¡) oF FoRt'lALrN FÐGD S|E-CrqEIS-9I-AYIHIMEBUS'*-=;;;ä;f"iü";;' 
rnoru¡ rirE EXPEBTMENTALLY TNFECTED cAr

c.v. (ft) ObservedtSri t 5",

! o.Ltj
I: o.o3

t o.og

: o.or
I: 0.01

t o.o1
.¡-: 0.01

t o.ooj

t o.ol
: o.ol
: 0.0r
t o.rl

Max. l-ength 20.50

Max. wld.th 2,70

utld.th at vent. sucker l.l+?
'l¡llclth at ovatry 2.51+

Lengthof oral sucker 0.38

li'Ild.th of oral- sucker 0.46

Pharynx length 0.21+

Pharynx wld.th 0.26

Oesophagus length 0.22

Oesophagus wldth 0.13
¡

Dlam. of ventr. sück€r 0.29

Dlstance fron ventr. L+.1+7

sucker to ant. 9rÌð

2.0L

0.r4

0.35

0.33

0.06

0 .06

0 .0¿l

0.03

0.05

0 .0¿+

0.03

0.50

9 .8 L6.2 - 23.8

5 .2 1.7 3.2

23.6 L,22 - 2.10

13.0 1.68 - 3,32

16.3 0.31 - o.5l

13.0 0.29 - O.55

16.0 0.13 - 0.29

1o.o o.zl - 0.29

22.? 0.1? - o.Ålo

z? .3 o .06 - 0.19

g.? 0.25 - A'?,t+

rL.z 3. 57 - 5 ,29
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u¡llke the European form, ühey would. entltle Ëhe Amerlcan

form to rank as a varlety.Í (32 p. l-54) Thls view he has

malntalned 1n a subsequent publlcation of the same year (]])
and. ln a German note of 1895 (34). In a paper of 1898 ßS)

he agaln refers to the American cat fluke as nDlsboma

fellneum'r but states tinaþ t'tl" two forms (European and Amerlcan,

Auct.) are posslbly not the same specles, but are certalnly so

closely related. tI¡aE thls specles may also well be a paraslte

of man und.er favourable clrcumstances (1,c., pc 307). In

December l.B99 there appeared. the classlcal paper of Iooss lúj-'l

on the revlsi.on of the genus Distomum in whlch he stressed.

the constancy of the morphological characters of the

vltellarla wlthln specles and. their lnnlportance for the

ld.entlf lcatlon of specles (1.c., p. 552). Und.er the lnf}uence

of thls päper, Ïrfard, In a footnote to a paper on |lggæIlus.
publlshed. ln 1901 ß6 p. 1BO) recognlzed. the Amerlcan

rrDlstoma fellneumrr as a separate specles and. proposed. for lt
the name Oplstholîchls pseudofellneus .

In I9O? Barker, worklng ln Ward.ts laboratory, bhoroughly

stud.led- the varlatlon of the vltellarla ln Oplsthorchls

rrseud.ofellneus and. in related. specles (5) and ln 191I , Ir:" a

revlslon of the genus oplsthorchis (6), he has created- the

genus Amphlmerus, whlch d.if fers from 9!ÅÉhorclis s. str. ln
possessing viteÌlarla d.lvided. into two d.lstlnct regions by a

break ln the llne of aclnl near the ovary; the anËovarlal
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reglon of the vltellarla does not extend. cephalad. beyond. the

aeetabulum; the postovarlal portlon extend.s caud.ad. to or

beyonil the posüerlor testls. Thus eharacters, belleved by

t{arct l.3 1895 to be lnsufflclent for the establlshment of a

new speeles, were ln 1911 tecognl,zed as belng sufflclent for

tbe creaülon of a new genus.

Dlscusslon

Four specles of 44pþþæ. have þeen found' ln

mammallan hosts: 4. Lancea (Dteslng' 1850) Barkerr 1911

from dolphlns ln Braslllan and. Ind.lan waters; A. noverca

from il-ogs, cats, anrd. plgs ln Ind.la, a specles reported. as a

hunan paraslte fron the same country; $. prlcel (Foster, L939)

SkrJabln and Petrov, L95O from the woolly opossunt

Phlland.er Ia¡rlger pallldus from Panama B. P. (t6, PP. 191-

lg2, PLATE III, Flgs. 18 anô 19i and 29, pp. 165-J:66 ana

p. 1.6?, Flg. 58)i and A. pseudofellneus (ward., 1901) Barlcer,

19lL from cats and. a coyote from Llneoln, Nebraska, U. S. A.

Our speelmens dlffer widely from A. Lancea of do1phlns, whlch

ls smaller (up to half lnch tong), has a large ventral sucker

and. a polnted. posterlor bod.y end. îhey also dlffer from

A, noverca whlch ls also smaller than our speclmens,

relatlvely much wld.er, has a larger pharyrx, aniL a very small

ventral sucker sltuabed. Just behlnd the pharynx'

prlcel d.lffers from our oplsthorehids ln possesslng vlüe1larla

whlch extend. posterlad behlnd the posterlor testls. On the
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other hand" the comparlson of the authorrs neasurements wlth

Barkerts data for $gpþ!g.re, pseudofell¡reus (6 p. 5l&) show

that these are almost lcLentlcal. (teelE lv) The smal,Ier

varlablllty ln our materlal d.epend.s probably on lts character:

we have examlned. a populatlon from an experlmentally lnfected.

caþ, ln whlch all worms were probably d.erlved. from only one

lnfected. f1sh. One of our speclnens (P1. I, f.) bears a strLklng

resenblance to Barlcerrs flgure of Amphlnerus pseuðofellneus

(6, Pl-. XtruI, 4) . There can be no ctoubt ühat our

oplsthorehlds have to be ldentlfled as Amphlmerus pseud.ofellneus

(hlard., 1901) Barker, 19L1. (er,Rrn l, 1, 2t 3\

The flnd.lng of A. pseudofellneus la a oat fed. the flesh

of Catostomus from La]<e Manltoba extends the known area of

d.lstrlbutlon of thls oplsthorehld. lnto centraL Canad.a. Iü

lnd.leates, however, nothlag as to the natural nammallan hosts

of A. pseud.ofeLlneus ln thls reglon. A search for these hosts

and. the examlnatlon of the entlre Ilfe cyele of thls trenatode

are problems well worthy of further research.
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TABT,E IV

A COMPARISON OF THE AUIHOB'S MEASUREMENTS OF AiVIPHIMEBUS
pseudqfeltr¡eus I,üITH TiIOSE OF BABIçEB (6 p. 5z5JÏl[Ëãl-ffisEB\rED Lfurrs oF vAnrArlÕu (tn mn.)

Da

Length of body

Bread.th of body
across acet.

Bread.th of body
across ovary

Oral sucker length

Oral sucker wld.üh

Pharynx length

Pharynx wld.th

Oesophagus lenglh

Acetabulum J-ength

Acetabulum wld.th

L6ß - zz) 20.50(t6"ZO - 23.80)

r.25rc .7 5

2.0 (1.0

0.31(O.tg

0.38 (o.zl+

0.23(0,12

o.2L(O.Ll+

o .2l+( 0 .04

0.26(o.t&

o.2l+(o.t?

2. 5Lv( I .68

0.38 ( O.3Z

O.L+6( 0.Zg

O.Zt+( 0.13

0.26(0.21

o.22.( 0.1?

0.29( O.Z5

0.29( o.z5

2.10 )

3.32)

o.50 )

0.55)

0,29)

o.2g'l

0.tlo)

0.3¿l)

0.3¿+)

- 1.5) L.4? ( L.22

3.0)

0.45)

o.5t+)

0.26)

0.2g )

o.3g)

o .31)

0.32')

C. VARIABILITT OF METORCHIS

The mammaLLan specles of the genus Metorghls have been

d.esorlbed. on the basls of examlnatlon of only a few speclnens.

The oonslstency of characters useÖ for the separablon of these

specles has never been examlnecl ln populatlons sufflclently large

to d.etermlne whether they are constant enough to be regard.ed' as

speclflcally slgnlflcant. In the present paper the varlablllty

of these characters has been exanlned. ln two large populatlon

of Metorehls ggglgggl6.



Varlatlon ln Bod'Y ShaPe

The varlatlon ln bod'y shape was stud'led't as

characËer ls useiL by many authors when separatlng

the genus þþrysþ.
Three baslc bod.y shapes were found'' These

ln Flgure 3. See also PLATE IV, L8-26.

I+6

thls
specles of

are shovún

Shape I

Shape 2

Shape 3

Flgure 3z Tlre Tl¡ree Body Shapes of SgJgþþ gonlgggbus

Shape 1:

Shape

Shape

Greatest
ühe body

Anterior

Greatest
the body

ancL posterlor

boðy wld.th 1n

body v¡ld.th ln the posterlor porülon of

2z

âr).

portlons of equal wld.th

the anterlor Portlon of
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TABLE V

COMPAB]SON OF THE BODY
II\I POPULATIONS

SHAPE VARIATION
1and2

Bod.y Shape

Shape I
Shape 2

Shape 3

Populatlon Populatlon 2

59

37

4

)+.9L

l+.83

I "96

til+ t
t+9 t
Tt

+

t
+

4"96

1+ "99

2,55

Populablon I eontalns

contaLns 293 speclmens" 100

populatlon.

238 speclmens; populatlon 2

speclnens were examlned. from each
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Flgure ll: Varlatlon ln Body Strape of Populatlon L
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,Ftgure 5z Varlatlon ln Bod'Y ShaPe Populatlon 2of

2øt
\64v

\,



50

Varlatlon ln Bo¿Y ,SLze

Body slze ls often used. for the separatlsn of specles

of Metorchls. Therefore the varlatlon ln body slze was

examlned. here.

Populatlon 1 contalnea.238 speclmens, of whlch 200

specLments were examlned, and. populatlon 2 contalneö' 293

speclnens, of whlch 160 were measured'

ÎABI,E VI

COUPABISON OF THE BODY T,ENGTHS OF POPUTATION 1 AND

POPTILATION 2. YIEASTJREIVIENTS IN MM

tt= l

1

2

I
2

6.90 t o.otr

5.jg t o.o5

!.?2 t o.o2

L.42 t O.O3

! o.6j
t 0.68

! o.z9

! o3z

t 9.4
! Lz.6

3.5 - 8.0

3.0 - 7.5

TABEL VII

COMPABISON OF THE BODY WIDTHS OF POPULATION 1 AND

POPTÍLATION 2. YIEASUREYIENTS IN MM

! t6.86 0.75 - 2.5

! Zz.5 0.75 -2.75

glven

wldth

The varlatlon

by Flgs. 6 and

by Flgs. I and.

ln body Length

7 respectlvelY,

9 respectlvelY.

for populatlons 1 anct 2 are

and the varlatlon ln bodY



Flgure 6: Varlatlon ln Body

Mea¡r

Stand.ard. il.evlatlon

Length of Populatlon

6.9 nm.

0 .6J mm.

0. 0ll mm.

9.t+%

Standard error
Coefflclent of Varlation

+

+

+



Øz
l¡J

z
()
t¡J
ù
@

Lo
CE
l¡J
fD

=Þz

5L

80-

70-

60-

50-

40-

30-

20-

to

It
3.5 4.O

l¡lI
4.5 5.o 5.5 6,0

I

6.5
¡t¡

7.O 7.5 8.o

BODY LENGTH {N M.M.

Flgure 6

o-



Varlaülon ln Body Lsngth of
Mea¡a

Stand.ard. devlatlon
Süandard. error
Coefflclent of Varlatlon

Populatlon

5.39 mm.

0.68 rrn¡

0.0J mm.

L2.616

+

+

+
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Flgure 8: Varlatlon ln Boay hlld.th

Mean

Standard. d.evlatlon

Stand.ard. error
Coefflclent of Varlatlon

of Populatlon
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Flgure 9: Varlatlon ln Boay lrlldth of
Mean

Stand.ard. d.evlatlon

Stand.ard. error
Coefflclent of Varlaülon

Populatlon
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anterl0r Extensl0n of ühe vltellarla ln Belatl0n

to the Anterlor TlP of the Utenus

Thls characterlstlc was stud.led. as lt was usecl by

Cameron ln 1944 to separate {gþgþþ fells from Metorchls

con.lunctus and, Metorchls, a1bldus. (I0) ftre anterlor extenslon

of the vltellarla was examlned. from t^wo aspects.

1. Posltlon of Anterlor llp of Vltellarlg

Four posltlon of the anterlor tlp of the vltellarla

were observed.. Thege posltlons are d.eslgnatecl as

follows ¡

a) ahead

b) behlnd

c) mlxeil

d) even

the anterlor tlps of the vltellarla are

anterlor to the anterlor tlP of the

uterus. (PLeTg III, L5¡ L6, r?)

the anterlor end.s of the vltellarla are

posterlor to the anterlor tlp of the

uterus. (PLgTg III, 9, I0, 11)

one row of vltellarla ls anterlor, the

other 1s posterlor. (pr¿rg III' L2, L3,

14)

the anterlor tlps of the vltellarla are

level wlth the anterlor end. of the uterus'
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TABT,E VÏII
THE POSITIONS OF THE ANTEBIOB TIPS OF THE VtrIETT,ARIA

OF POP{ILATIONS 1 AND 2

ffi Populatton L Populatlon 2

ahead.

nlxeil

even

behlnd

88

7

3

2

+

+

+

+

4.14

2.55

1.71

1.40

I: 1.7L

t r-.1.lo

t o.gg

97

2

1

PopuJ.atlon L, 238 speelnnens; populatlon 2, 293

speclnens. 1-00 speelnens were examlned. from each populatlon.

See Flgs. 11 and. 12.
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2, varlatlon ln tþe Anterlor Extenslon of the vltellafla

The anterlor extenslon ls expressed. as a percentage of

the d.lstance between the anterlor tlp of the uterus a,nd. the

anterlor tlP of the bod.Y.

u = d.lstance from

anüerlor t1p of

uten¡s to anterlor

ülp of body.

v = illstance from

anterlor tlP of

uterus to anterlor

tlp of vltellarla.

Flgure 10: Explanatlon of ühe Measurement of the

Anterlor Extenblon of the Vltellarla

100v
Anterlor extenslon of vltellarla = -:f-

v ls negatlve when the anterlor end.s of the vltellarla

posterlor to the anterlor tlp of the uterus'

Populatlon 1, 238 SpeClmens; 200 speclmens examlned..

Populatlon 2, 293 speclmens; 160 speolmens examlned..
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-T&ÌI /@ Rr8B6Ë

%"fl-Jj--eg

Flgure 11: Posltlon of the Anterlor Tlp of

the Vltellarla ln Populatlon
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Flgure L22 Posltlon of ühe Anterlor TIP of

the Vltellarla ln PoPulatLon 2



Flgure lJ: Varlatlon ln
Vitellarla
Tlps of the

Mean

Stand.ard. il.evlatlon t
Stand.ard. error t
Coefflclent of Varlatlon t

the Anterlor Ex-tenslon of ühe
--'f

ln Belatton to the Anterlor
. .,.,*'/ 

'

Uterus ln Populatloa I
20.35

l.,2.l+a

0.87

60.916
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Flgure L4: Varlatlon ln the Anterlor Exüenslon of
the Vitellarla ln Relatlon to the

AnÈerlor Tlp of the Uterus lnPopulatlon
Mean zI.L
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Convergence of ühe Vlüellarla Anterlor to the Uterlne Colls

Thls character was glven serlous consld-eratlon as lt
was regard.ed. as a specles charaeterlstlc of Metorchls

conplexus (strtes & Hassall) (30) dlfferentlatlng lt from

Metorchls al-bld.us (Braun) .

TABLE IX

COMPARTSON OF THE CONVEBGENCE OF THE ANTEB]OB TIPS
OF THE VITELLARÏA IN POPUI,ATIONS 1 ANÐ 2

Convergenee Population 1 PopulaËlon 2'% tûç '% ttr¡,,-

Vltellarla
Vltellarla
Vltellarla

(trtg. r? )

converglng (l'tg. l-5),

mlxed (Ftg. 16)

not converglng

z ! L.l+o

l- t 0.gg

9? ! 1.?1

1 t 0.gg

t ! o.gg

98 t 1.4o

Populatlon 1, 238

speclmens. 100 speclmens

speelnensi populatlon 2,

were exanlned. from each

293

populatlon.



Flgure lJ: Both vltellarla are converglng

ì

Flgure 16: Mlxed., 1.€. one row 
, 
of vltellarla

converges and. one does not

Flgure L7| Both vltellarla are not convergl-ng



63

ø,#q F.*?ft

/ffi\
vr^\\)

e,i/(
iiñ:)

Flgure 15 Flgurer 16 Flgure 
' 
lf



6t+

Lobatlon of the Ovary

Thls partlcular c]naracterlstlc was examlned. because lt
was chosen by stlIes and. Hassall (30) as a speclflc character

when ln 18911 they have d.escrlbed. Dlstomum conplexum, as a new

specles d.lstlnet from Metorchls a1blilus (Braun, 1893).

TABLE X

COMPARISON OF OVABY IOBATION IN POPULATIONS 1 ANÐ 2

Entlre

2 lobes

J lobes

Ål, robes

39

3

M

T2

4.gg

1.71

l+.98

1.72

56

3

4o

1

4.96

1.71

l+.90

0.gg

+

+

+

t

+

+

+

+

Populatlon 1 contalns 218 speclnens;

contalns 293 specimens. 100 speclnens were

populatlon. See Flgs, 18 and 19.

populatlon 2

examlned. from each



Flgure 18: Varlatloa of Ovary Lobatlon ln

Ã1>ø!
"o' q) :/Ð

Ð-åob¿d

8Ztt'*

410oþed

q.Õ oå
&g gv

e n Ê¡re

'/-.-r"ü

%'Y

Populatloa
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..+ ,fì cì.4
!v/v

3 - Ëo å¡ed

,;\ ,/1 t.lkr, Ll> ,Lqt ! 4v

IoË:edîo,rù

Flgure 19s Varlatlon of Ovary lobatlon la PopulatLon 2
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Varlatlon ln the Egg Slze of Metorchls con.'lunctus

The varlatlon ln egg slze was studled. because thls
sl,ze Ls wlil.ely useil for bhe d.tfferenülatlon of trematode

specles. One hund.red. were neasured., all of whlch cane from the

same lnd.lvldual. The egg lengüh ranged- from 22 to 32 and.

the wlôth frorn 1r+ to 19 .

The varlatlon curves of egg length and. egg wld.th are

represented. 1n Flgs. 2I and 22. Flg. 20 ls a photonlcrograph

taken at a magnlflcatlon of J000.

Flgure 20¿ Photo

Eggs

Mlcrograph

x 3000

of Metorchls conjunctus



Flgure ZLt Varlatlon ln ühe Length of the Eggs of

Metorchls con.lunctus. Based. on 100

Eggs, from one worm.

27.32ß

L.66&

0.L7 ft
6,L%

Hean

Stanilard. devlatlon

Standard. error
Coefflclent of Varlatlon

+

+

+
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Flgure 22: Varlatlon ln the l{ld.th of

con.'lunctus Eggs. Based^

from one worm

Mea¡t

Stand.ard. ðevlatlon

Standard error
Coefflclent of Variatlon

l
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Lobatlon of Ëhe Testes

Cameron used. this character in l-9Ll,4 (fo) when

separablng Metorchis conjunctus (Cob¡ota, 1860) from MeÞorchis

albld.us (Bra.un, l.}g3) ana Metorchls fel1s Hsu, 1934. He used.

the followlng üerms to descrlbe the lobatlon of the testes:
rf entlrerr , meanlng the testes al,:e not lobed; " sllghtly lobed.rr ,

meanlng the testes are lobed., but the lobes are noL sharply

d.efined.; and t'd.eeply lobed'r, meanlng the testes are lobed- and-

the lobes are sharPlY d.eflned..

Exarrples of all three categorles were present ln each

of the two populations stu¿led. (See Figs - 23, 24, 25, ?.6\

Also observed, however, were animals with one tesbls lobed- and-

the other entire (fegf,U XII) and aninals wlth one testls

d"eeply lobed., and. the oüher sllghtly lobed.. These cases are

of course comblnations, in one 1nd.1v1d.ua1, of the d.ifferent

categorles. (See Figs. 2? and 28)

The varlatlon in the number of l-obes per testls was

aLso studled (fggf.,n XI). Thls loba.tion was found- to be

qulte varlable, bhe number of lobes of the anterior testes

varylng from 0 - þ and tf¡¿b of the posterlor testes from

o - 6. (see F1gs. ?3, 24, 25, 26)
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TABLE XI

VABIATION IN IPBATION OF THE INDIVIDUAL TESTES

Lobatlon Populatlon I-4 ! m^.
1a Populatlon 1 ulatlon 2

J- I¿mJ

Entlre

2 lobes

J lobes

4 lobes

5 l-obes

6 lobes

IABT,E XII

VARTATION IN THE TESTES COMBINATIONS OF THE ]NDIVIDUAL b¡OBMS

t+z

L6

L5

27

+

+

+

+

+

+

+

+

+

I+.9j

3.67

3.56
l+.411

4.?4

3 .00

3.r3

3.36

66

10

11

13

31 t 4.63

6 ! zJ?
tll t 3.4?

20 ! 4..00

zg t l+.1+9

r ! o.gg

50 ! 5.OO

5!zJB
to t 3.oo

14 t j.Lþ?

20 ! l+.00

I t 0.gg

Ponulatlon 1 Populatlon 2
Testes Comblnatlon '% ! w:- - q6 !--^8.

Both testes lobeit 5z t 1v.99

Anterlor lobed posterlor entlre 7 ! 2.55

Anterlor entlre posterlor lobed 19 t 3"92

Both testes entlre zz ! 4,I4

Populatlon 1, 238 speelmensi populatlon 2t 293 speclnens.

100 speclmens were exanlned. from each populatlon.

zB t l+.1þ9

6 ! zJ?

n ! 4.zL

tÐ ! t+.95
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Posltlon of ühe Testes

The testes were found. to be arranged. ln two d.lfferent

ways ln the posberlor portlon of ühe body. They were elther

posltloned. obllque1y to ühe bod.y axls or ln the saggltal

planer oIIe behlnd. the other. Thls last characterlstlc was

enphaslzed. by SkrJabln ft9Ð) e9 p. 2t+8) who regarded lt as

a generlc character of the genus Para,metorehls. (See Pl. 5l

COMPABISON OF TESTES
TABI,E XIII

ARBANGEMENTS IN POPIJLATIONS 1AND2

Testes arranged. stes In saggltal plane
the otherobl'qlety

64 ! t.gs

39 ! 4.88

Flgure 29

Flgure 2gr iestes

Flgure 302 Testes
One

. Populatlon 1 contalns 238 speclmens; populatlon 2

contalns 293 speclmens. 100 speclmens were exanlned' from

each populatlon.

1

2

one behlnd.

j6 ! L.gj
fi ! 4.BB

Flgure 30

Arranged Obllquely

Arranged ln Saggltal Plane
Behlnd ¿¡s Other



DISCUSSION

In the past lt was a conmon practlce to d.escrlbe new

specles of parasltes on the basls of the examlnatlon of only

a few speclmens. Often speclflc value was ascrlbed- to

morphologlcal characters iLlfferlng but sIlghtly fron those of

the known specles of ttre genus. In many cases cl.lf ferentlatlon

of specles has been based. on hlghly varlable characters and.t

as a resul-t, lnd.1v1dual varlants have been d.escrlbed. as

separate speoles. Mayr Q4) polnts out that the und-er-

estlmatlon of lntrapopulatlon varlatlon, the lnd.lvlduaI

varlatlon, ls the reason for the exlstence of more ühan half

the synonyms. He stresses that, ttA careful study of the

phenomena of lnillvld.ual varlatlon ln general, and' speclf leaIIy

1n the group wlth whlch the taxonomlst ls concerned., ls an

lnd.lspensable prerequlslte to all sound. taxononlc work.rr (Zl+)

The flve specles of Metorchlg parasltlzLng manmals are

separated. from one another on the basls of one or more of the

followlng characterlstlcs: (tlef,p XIV)

1. Degree of Lobatlon of the ovarY

2. Be1atlon of the anterlor end of the vltellarla to

the anterlor tlP of the uterus

convergenee of the anterlor tlps of the vltellarla

Slze of the eggs

Degree of lobatlon of the testes

3.

4.

5.



CITARACTEBS USEÐ

Degree of tbe vlt.
Authon Specles of ovarY anü. tlP of

lobatlon uterus

Stlles $. ürlIobed.
&, complexus

Hassal].M.
189¿l -efpraug entlre

TABI,E XIV

ÐIFFEBENT ATTTHOBS TO SEPABATE THE MAMMALIAN SPECTES OT UETqRqEIq

Hsu; Du,
&,

Chow
Lg38

|1!!.!!lti:li!i4li!.!ita

u.
feLls_

-ît4t+--ãón.tunctuq r n il testes Llngulforn
entlre or
sllghtl¡r
Iobed

$. alblcLus fr tr r testes spatulate
sllght1y-
lobed

u.
a1blclus

to
the

onverg.
of the

aæb, tlps
of the

vltel].arla d.o
not exceed ühe
anüerlor tlP
of the uterus

vltellarla
exceed the ant.
tlp of the

converge

d.o not
converge

Egg Slze
ln nm.

U. felle

0.0211x0 .0]-2

0.027-o.032
x

0 .013-0.016

Degfee
of testes
lobatlon

O.OZ3-O.030 lobatlon 3"3-5.8
X more pro- X

0.013-0.016 nounced 1.2-L-72
than 1n
M.
ãtbt¿us

o.o2?-0.o32 2.15-2,60
XX

o.oL3-0.016 L.2O-L.55

Aru. of
the

testes

vltellarla cLo

not exceecL the
anterlor tlp

Boðy Slze
ln mm.

5-6

2.5-3.5

Body
Shape

Posterlor
portlon
narrower
than that
of g.
plblduÊ.

teste.Þ_
deep1.y-
1obed.

Llngulforn



w'
:ri

iil

iì

81

6. Arrangenent of the testes

7. Body slze

B. Body shape

These flve specles are !. 4Þå@, 4. &,Llg, g.

.q@!gg, g. skr.'lablnl and. M. con.1r.¡nctus. Cameron ln l94l+

polated. out that three of them, g. g94;þEg!Er E. alþi-dus and.

M. fells, ean be separated. from eaeh other on the basls of three

of the characters llsted. above3 2. relatlon of the anterlor end.

of the vltellarla to the anterlor tlp of the uterus; 5. body

shape; 6. d.egree of lobatlon of the testes. He conmented. on

the morphologlcal pecullarltles as foll.or¡rs:

g. alblèus: Europe. Body spatulate, tesËes sllghtly
lobed., yolk glands exteniL anterlor to uterlne col1s,
g. fells: Chlna, Body llngulform, testes deeply l-obed.,
yolk gland.s d.o not extend. anterlor to the uterlne colls,
U. con.lqnctus: North Amerlca. Bod.y llngulforn, testes
entlre or e1lghÈ1y lobed.r. yolk glancls extend. anterlor
to the uterlne colls. (10)

Hsu, Du, and. Chov¡ ln 1938 compared. M. fells wlth $.
albldus and. polnteil out that these specles ca¡r be separated.

on the basls of four of ühe aforementloned characters¡ 2. relaflon

of the anterlor eniL of the vltel]-arla fo the anterlor tlp of the

uterus; J. bod.y shape; 8. body slze. They say that

After a corq)arlson of the Europeaa a¡rd. Ck¡lnese
Metorchls speclmens, we found. thaü, lD general, all
essentlal morphologlcal characterlstlcs were the sarne.
However, a careful stud.y revealed. certaln d.eflnlËe
d.lfferences. The European speclmens are comparatlvely
smaller than the Chlnese speclmens. The posterlor
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portlon, where the two testes are sltuated., ls more
spaclous and. broad.er ln ühe European speclmens than
1n the Chj-nese speclmens. The anterior margln of
ühe vlteIIlne gland. of the European speclmens usually
extend.s beyond. the anterlor margln of the uterlne
convolutlons, whereas 1n the Chlnese speclmens the
anterlor margln of both the vltelllne gland. and the
uterlne convol-utlons are usually at the same level.
The lobulatlon of the testes 1n the European speclmens
are comparatlvely less d"lstlnct than ln the Chlnese
speclmens.rr

And further
rrl¡Ie are therefore of the oplnlon that the Metog!¡hls
specles fron cats and. d.ogs ln Chlna d-o not belong to
the European specles, Metorc,$Lg a1bld.us, and. ühere-
fore 1Ë should. be regard.ed. as Metorchls !9llg, named
by r. c. Hsu 1n t%4: on the ffiould
Ilke to polnt out bhat ivietorchlsi a1bld.ug and Me.Þorculê
fel1s are certalnly very closely related. Thelr
speclflc d.lfferentlatlons are noË very sharply narked.
as ln the case wlth other speclee of ürematod.es, and.
lt ls posslble that lnvestlgators may ln the future
flna 1n certaln speclnens an overlapplng of thelr
speclflc varlaËlons. This mlght be especlally true
1n regard. üo Ëhe anterlor extenslon of the vltelllne
gland beyond the anterlor margln of the uterlne
convolutlons¡r (18 ) .

Stlles and. Hassall 1n 1894 also consldered. four of the

characters llsted above to be of speclflc slgnlflcance when

they d.escrlbed" Met-orchiq complexus as a specles d.lstlnct from

Metsrchlg aIbld.us. The ehraraeters they d.ealt wlth are as'

follows: (30)

l. Bod.y slze

5 6 mm. in lengbh (preserved-

2.5 - 3.5 mm. rn r"ogtr, 
sPeclmen)

u.
M.

complexus

albldus
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2. convergence of the anterlor tlps of the vltellarla
g. complexus vlËella.rla converge

3. ""1";ffi"*,,::':;ï:".:";" 
converse

g. complexus ovary trlIobed.

M. albld.us ovary entlre
l+. Slze of the eggs

M. complexug 0,021+ by 0.012 nm.

g. albLd.us 0.027 - 0.032 mm. by 0.0L3 - 0.016 mm.

lùhen the author flrst examlned. speelmens of Metorchls

fnom the llver of an experlmental cat, he belleved. that he had.

found. lnd.1vld.uals beloaglng to four specles of MeËgrchle:

!!. fells, {. a1bld-us, [. conplexus and. M. conjuncüus. Howeverr

furfher examlnatlon revealed. speclinens that had. some

characterlstlcs'of one specles and- some of another, belng thus

lntermed.laüe betr¡¡een two specles. Ï'llthln a slngle populatlon

many such forms were present, ê1.1 wlth d.lfferent comblnatlons

of characters belleved. to be pecullar to d.lfferent sþecles.

Thus lt beoame obvlous t.hlat a detalled. examlnatlon of the

var1ablllty of mor'¡phol-oglcal characterlstlcs used. to separate

the mamnallan speeles of Metorchls was necessary to d.etermlne

whether or not these characters are of speelfle slgnlflcance.
lhls stud.y should. be based. on as many large populations as

posslble.

In thls work two such populatlons of Metorchls
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con-lunctú9, from the llvers of experlmental cats were examLned..
one conslsteir. of zjï worms, the oüher of 293. cyøracterlstlcs
llsted. prevlously were sËuiLled. and alr were found. to be qulte
varlable. so many speclmens wlth d_lfferent conblnatlons of
these characters were presenü that the separatLon of the worms

lnto groups on the basls of them was lmposslble (mnr¿ xv). yet
these characters have been used. to separate the n¡ammallan specles
of Metorq.h:Lg from each other; each specles belng d.escrlbed. as
possesslng a d.eflnlte comblnatlon of these characters.

The examlnatlon of the two populations has shou¡n that
some of the characters varled. contlnuously. ê.go the relatlon
of the anterlor end. of the vltellarla to the anterlor ülp of
the uterus (ntgs. !3, 1ll). speclmens were found wlth the
anterLor end.s of the vlterrarla ahead., revel wlth, or behlnd
the anterLor tlp of the uterus (pf¿tn III, 9_ff , :-5_l?). More_

over ln sone lnd.lvld.uals one s1d.e of the bod.y had. the anterlor
end. of the vlterlarla ahead. of the tlp of the uterus whlre the
other sld.e had lt behlnd. the ütp (pr,enn rrr, a2, Ljr lþ). Thls
factr âs well as the rrnlmod.al varlatlon of the anterlor extenslon
of the vlüeIlarla shows that thls charaeter can be used for
speclfLc d.lffereatlatton onry when stud.led_ statlsülcalry ln
sufflclently large popuratlons and. not ln a few lnd.lvlduals.

Another character that varled. contlnuously was the
d-egree of testes lobatlon. The posterlor testes varled. from
entlre to slx-lobed. (nrgs. 25, 26) ana the antertor from
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entlre to four-lobed. (teeræ xf ; Flgs . 23, 2l+). The testes

also ranged fron entlre, through sllghtly-Iobed to d.eepl,y-

lobed. (fletn VI, 3l--31+). there ls no d.ef lnlte ]-lne of

d.lstlnctlon between sllghtly-Iobed. and- deeply-lobed. testes.

The excretory duct d.lvldes the posterlor portlon of

the fluke lnto rlght and. left halves (30) wlth one testes ln
eacn. Speclnens were fouad. ln whlch one testls was lobeiL and.

the other was entlre (ffgs. 2?, 28).

Thusr âs ln the case of the anterlor exfentlon of the

vlte11arla, one sld.e of the lnd.lvldual had. a characterlst'lc

of one speeles, the other slcte that of another specles. ThLs

fact, together wlth the conülnuous varlatlon of the testes

lobatlon, nakes lt clear that thls lobatlon ca¡rnot be regarcl-

eil as a character sultabLe for specles d.lfferentlatlon.

The body slze of the flukes ln the two populatlons

were found to vary over a range wld.e enough to lncluðe the

bod.y stzes of all the mamnallan specles of lgþggblg (Flgs.

6, 7 , I, 9) . All the worns ln the populatlons stud.led. ¡,iere

sexually mature and. approxlmately of the sane age. Thus lt
ls obvlous that the body slze ls valueless for the

d.lfferentlatlon of specles (Cameron, 19llll). (tO)

It ls known that ln hlsthorchls fel-lneus the body

slzeo the lobatlon of, and Ëhe sl.ze of the testes, depend. on

the slze of the populatlon; lnillvlduals belonglng to snal1

populatlons are larger and. have both absolutely and
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relatlvely larger anil. more deeply-1obed. testes. On ühe other

hand. worms from larger populaülons are smaller and. possess

smaller testes wlüh less pronounced. lobaülon (ZZ). In the

populatlons stud.leiL here the same seemed. to be true for bod.y

slze and tesües lobatlon.
The convergence of the anterlor end.s of the vltellarla

d.ld. not show much varlaülon. Only ln a smal1 percentage of

eaoh populatioa d.ld. the anterlor tlps of the vltellarla
converge (U¡f,n IX) " Speclnens urere found. ln whlch the

anterlor end. of one row of vltellarla was benü med.lalIy

whlle t;nat of the other was not (PLATE II, ?). Such varlants,

plus the presence of tndlvlduals both wtth non-converglng anð

wlth converglng vltellarla (lletn tt, 5, 61 8) ln both

populatlons led. the author to belleve that the convergence of

the vltellarla ts ln thls case a character of an lnd.lvld.ual

varlant and not dnaracterlstlc of a specles.

The range of varlaülon ln the slze of the eggs l'¡as found.

iì

iì

to be wld.e enough to lnclud.e the egg slzes of

of the genus Metorchls (nfgs. 2.I, 22) .

that, thls character cannot be used to
specles

obvious

specles

values

all other mammallan

Thus lt ls
separate these

untress large numbers of eggs are neasured. and. the meafl

are found. to d.lffer slgnlflcantly.
The arrangement of the testesr that ls whether they

are placed. obllque}y or ln the saggital plane of the body

(Ptatn v, 2?4a), was consldered by skrJabln (1913) þ9 p- 7t+S)

to be a fnaraeber of generlc slgnlflcance, He ereated' the
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genus Paranetorchls whlch he sald" d.lffered. frorn Metorchls
as lt had. the saggltal plane arrangement of the testes whereas
Metorchls had. the obllque onêe

The author examlned. thls characüer la both populaËlons
and' found. that the two üypes of arrangements were welr
represented. ln each (f¿gLE XIII). There ls, however, no
deflnlte llne of d.lstrnctron between these two types of testes
arrangement. Presumably ln the saggltal plane arrangement
('stnalght llnen) the llne Jolnlng the centers of the two
testes 1s parallel to the longltud.lnar axls of the body and. ln
the obllque arrangement thls Ilne lnüerseets the 1ongltu¿lnal
a*1s (Ftg. Jl)r

(ii) c

é-l

ÐD
Ftgure 3L¿ E*g1?rr?-t_ftn of Testes Arrangement(1) Obllque arrangement(rr) saggrtat pla;; arrangement

aB - stralght lrne Jolnrng the center of ühe testes
CD - Iongltud.Inal axls of the body

x- Ang1e nad.e by the lntersectlon of AB and. CD

(i) c
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The angle

varlable. lrlhen

d.lagran (Flg. 3L, 1) ls extremely

small lt ls hard. to tell whefher the

testes ar.e arranged obllquely or ln the saggltal p1ane. An

arbltrary llne of d.lstlnctlon must be drawn between the two

to make the d.lstlnctlon between n stralgkrtil and obllquely

arrangement Of the testes obJectlve. Thls has never been

d.one. However slnce the anglea¿ ls extremely varlable

(Oo - 80o) and slnee lt ls hlghly unllkel.:y bttat the two

populatlons exanlned. by the author conslstecl of more than one

specles, lt ls qulte probable that such a llne would. have been

of lltt1e taxonomlc slgnlflcanoe even tf lt would. have been

d.rawn,

The slze of the angle e( nay d.epend. to a ilegree on the

state of contractlon of ühe posterlor portlon of the anlmal.

As the lengËh of thls portlon lncreases the wld.th d.ecreases and.

the testes are forced. towards the Iongltud.lnal axls. The

result ls a decrease ln .bhe slze of the angle oC . l¡ihen the

wlctth lncreases and. the length d.ecreases the testes move away

from the longltufllnal axls ar¡d. the angle O( lncreases.

Stlles a¡¡d. Hassall (189¿þ) stated. that {. complexus

has a trllobed ovary and. that the ovary of g. Ð!M ls

entlre. (30) 1tfie auühor examlne¿ ühe lobatlon of the ovary

1n the poputatlons stud.Ied. here and. found speclnens wlth

entlre, two-, three-, and. four-lobed ovarles (nfgs. ?l-t 22).

Thls wld.e varlatlon lnd.lcates that the lobaülon of the ovary
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ls not a specles characterlstlc but a hlghly lnd.lvldualIy

varlable character.

TLrough tbe body shape ls extremely plastlc ln MeËorehjle'

shapes characterlstlc of specles have been descrlbed. Braun

applled. the term rrspabulaterr to E. alblclus (?) ana Cameron

referred. to 9. conjuncüus and. $. !9L19 as rtllngUlformrr (tO).

Three baslc body shapes were found. ln the populablons stud.leô

here (Flgs. J, 4, 51 . Shape L correspond.s to rrspatulatet',

Shape ;Dto ollngulformtr ancl Shape 3, though slnllar to
rrspatulatett, cllffers from lt by havlng the gfeatest wldth ln

the aaterlor portlon of ühe body. I¡{hen one corq)areg fhe three

shapes lt becomes 1mrned.late1y apparent that they are really

phases ln a wave of bod"y contractlon; shape 2' belng an lnter-

med.late phase beËween 1. and. 3. (PLATE IV, 18-26). The shape

of Metorchls, Ilke that of many other trematodesr ls to some

extent d.epend.ent upon the sbate of contractlon of the anlnal.

It ls probable that atl the representatlves of thls genus carl

assume any of the shapes i!.lscussed. Therefore extreme oautlon

must be exerclsed. when uslng bod.y shape to d.lfferentlate the

specles of thls genus.

To esbabÌlsh the valld.lty of a specles d.escrlbed' on fhe

basls of only a few speclmens 1ü ls necessary to exa,mlne the

varlablllty of the characters used. for specles d.lfferentlatlon

ln large populatlons of the organlsm ln questlor'. However

most of the mammallan specles have been ilescrlþed. on the basls
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of only a feüI speclmens, large serles of paratypes have n'ever

been studled., The task of obtalnlng large populatlons of

topotypes from all the ty,pe loca1ltLes could hardly be

tackled.. As long as this Is not d.one 1t can be suspected'

that specles of Metorchls separated. from each other on the

basls of varLable characters are nob valld' specles buù

lndlvtduaL varuants of lletorqhls colqjunctus (Co¡¡ola, 1860) '

F\pther progress ln the taxonomle stud-y of the genus iqetorgþ-lg

can only be achleved. on the basis of the examlnatlon of large

populatlons and. nob of a few ind'lvicluals'
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PI,ATE I

I - J Paper negatlves of Amphl-ngrgs pseudo-

fellneus. 1and.2 -Adults. 3 -Subad.u1ts.

l+. Contact negaülve prlnts of Amphlmerus pseud'o-

fellneus and lle.þorølg conjunçtus. Note the

d.lfferences ln slze and shape. Scale ls ln m1111-

meters and- centlmeters.



I Plate I
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PLATE II

5 - I Paper negatlves of the anterlor portlon
of g. conjunctus x25. 5 and 6 - The anterlor end.s

of the vltel1ar1a converge. 7 - One row of vltellarla
bend.s med.lally but the other d.oes not.

anterlor tlps of the vlteLlarla d.o not

8-The
converge.



Plate II
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PLATE ÏII

9 - l? Paper negatlves of Ëhe anterlor portlon
of Metorehl-E con.lunctus x55, 9, 10 and. 11 - The

anterlor ends of the vltellarla are behlnd. the anterlor
t1-p of the uterus. 12, 13 and. 14 - The anterlor end. of
one row of vltellarla ls ahead. while that of the other

Ls behlnd the anterlor tlp of the uterus, J-5, 16 and 1?

- The anterlor ends of the vltellarla are ahead. of the

anterlor tlp of the uterus.



Plate IIï
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PLATE IV

18 - 26 Paper negatlves of Metorchis gonlunctus

x10. 18, 19 and.20 - are examples of Shape 1. 1.ê. the

greatest body wld.üh ls ln the posterlor portlon of the

worm. 2J-, 22 anð. 23 - â.re examples of Shape 2. 1.e.

the anterlor and. posterlor portlons are of equal wld.th.

24, 25 ana 26 - are examples of Shape 3. 1.e. the

greatest bod-y wld.th ls ln the anterlor portlon of the

bod.y.
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PLATE V

27 - 30 Paper negatlves of

portlon of U. con.lunctus x55. ?7

a?e arranged obllquely. 29 anð' 30

arranged. ln bhe saglttal plane one

(1.e. ln a ttdtralghtrr llne ) .

the posferlor

and. 28 - Testes

- Testes are

behlnd the other



Plate V
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portlons of

enËlro i 32

lobed i 3t+

PLATE VÏ .

3l+ Paper negatlves of the

Metorchlg conjunctus x55.

- Testes s1lght1y-1obed.;

- Testes are deeply-lobed.

posterlor

3L - Testes

33 - Testes
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Plate VT
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SI]IVIMARY

Tno specles of ]lver fluke were found. ln experlmental

cats fed flsh flesh from two locatlons in Man1toba.

Amphlmerus pseuðqqel:Laegs | 36 speclmens of thls worm were

Eal<en from the ltver of a cat fed. Catostomus commersonlt from

Oak Polnt on La]rie l{anltoba. Thls ls the flrst record. of thls

paraslte for Carød.a and ühe flrst record. of lts secondary

lnterned.late host for the worlð.

Metorchls cofr.luncþus: Catostomus commersonll and Perqg

flavggsCns from Black Rlver on Lake trllnnlpeg were fed- to

experlmental cats. Flve cats beeame lnfected.r one fed

E. flavescens and. four fed. 9. commersonll. Thls ls the f i-rst

record- of P. flaVe_Êg-ens. servlng as an lntermeiLlate host of

thls nt"*"lr* ¿1t" tt * atso the flrst f1n01ng of Metorgh:Lg

cgnjurictus at Black Blver.

The varlablllty of several characters useÖ for the

d.lfferentlatlon of the mammallan specles of Metorchls was

exanlned.. All characters l{ere found. to be very varlable '
It ls suggested. that $. fe'lilg, g. a1bld'r.¡'sr $. æ¡E9@, and

g. skr.lablnl whlch are al-l separated. from each other on the

basls of these characters, arle Junlor synonyns of þþ3gblg.

conjunctug (Cobbold' 1860) .
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