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ð sl'stenatf.e surve1l of tbe Gcstode gg***" t' 
'

Frøteecepbelr¡s end Eotþfo.eepÞelue panasittaiag: tbe

fre.shü.ater fi.sb of TÍes,te.np Cat¡a.de ues earrled out uith
a vleu Èo elmpl.Lf,ytng f.deatLfleatton of speelee l,n

these gê.trÊTåo
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ABgIRJÈOE

.Ialâo,¡ratery exanf.naÈ-Loa of 
"1tr 

uaterial
utt1i.atng e.tain.{rig:¡ e;eetionlng¡ pbotonlerognapbyr and

caÍtera lu.elda teebnlqtres wrae earried out. $ ne¡u stain

teehlque wao devel,oped to aid in this invesÈfgatl.on.

¿[ e'onÈinatåon. o.f two eepanata spe;@:ies¡ Froteoeephalue

luelopercae (Tla¡rdle) and Pnoteoeepbalus etiaoetetbí
(nunten and Banghan) under the slrngtre epeeÍee of

Proteoee,pbalus luelcpereae (ffiandle) ls sugge:etsdo

Etfadiags sbou that anong the more eola¡aolr

freshrrate,n fi.sh of T[eete,na Canada the host-paraslte

l,r¡tennElati.onehlp Le nenankab\¡ epeeifle.. lÏ¡ese

ftndtnge ma.terialL¡r ald in elnplifyfng ide,ntffieatLon

of tapewom epeciee Ln the area stud.ied..
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Th,te work is lntended to elarif¡r' aad to some

exte:nt sinplffy tbe elassffieatl.oa and fdeatificatlon
of tihe pntncipaL proteoeepbalan and, bothrfoeepbalan

tapeuonme parasitirtng the fish fonnd, i.n the, lakes of'

lìIestern Caagda. The anea fnom whleh matenial has been.

e.ranlned¡ roughly etretches fnom the Manitoba-Ontanio

boundar¡r ueietwrard to the Great Eivi.d,e ia Stbertal and

&s fan nortb as the 54th. parallel of latitude. The
:general area bas beea ind,ieated, on Map I.

.-%-

IS.TROÐUesIOE

îhe u.onk in'alud.es a re-examination of all
specie.s for¡nd in tbe pantieulan genera Proteoeephalus

and Bothnloeepbalus a¡¡d from thls the two speefes

Proteoeephalu.e lgelope,neag (ffiandle) and Pnoteocephalus

stizoetethL (Hr¡nter and Bangham) have been eomblned

unden tbe nane hoteocepha}¡e Lueiopeneae (rflendLe).

Fnom 8.9? fish samples obtained in ALberta¡ Êaekateheuan

and Manitobar five coneistantLy oceurning PnoteoeepTralus

speeies vrere reeon'ded. Sixt¡r.-el.r othe:r samples yÍelded

EubsËTrrù¡nr Triaenopbonidae¡ GJ.arfdaeri,s and $paethbothrid,

forms whíeh rrlere of cornm@n.oeeurrarÈBêe å eingle speeies

of BstÞnioeephal-us was neeorded. fhis speeles was

Gu$,Þtda!ug: (Oooper) .
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$be bulk. o,f tbe, saùerl,atr' exanlaed nae aseu¡suleted

b¡t- tbe DepantmetrË o'f Eoo3.og¡r at the Sniv,ere.tty of Mar¡ltob,e

fæ'ca varf.oue f,iEberf.es æd fisbe¡eles agelr.ef.es dunfng the
perf,eð Lgg6 te I9åìt. Flreeb ffsb üe-re erryplied Þy tbe €æe

aad FteherleE Eraseh¡ De,partment of Mlrres a¡rd ñeùr¡rsl

Reeour:ees fsr" Manftsba and tihe centsa'L Fierhæfee ReEear.eh

Statlon, Tffrnlpeg.

fhe tl-aef.s fsr epeef.e,s lderÈtûff.eatf,sn folÏ-oqes tbe

key aad eeheÍqe øuggested b¡r Welrdte end ütele,od fn thelr
rsorhn gþ ãso4eel¡ ef fqpèüorsg. îbf.E book eonBfned uith
IarRue,ls uonogr"aph oB I Rg,ç4eto* of' fbe OeFtode Fanf,ly

PnoÈeoe.epballdag hes eupprf.ed thc burk. of, the ref,çrenee

satertsr use,d¡ & erpeeüal s:e,etl,e¡l on eberseteristf.€ eovê-
meate and. Þol.ritfaet varl.atf.ose ¡i.eeorded fron ll.ve tapemorne

by elnene p,ho,touieregra,p,h¡" has beee l¡,eruded. & apeeÈa.1l¡r

deneLoped haemaËoæ¡r:lin s,teintag tecbalq¡ae, wluleh bas ¡råelded
æceept1onal reeuLtE te l,r*eluele.d.. ü tÏre eqetien o¡0. sethed,E

o,f teeh¡¡.f-Eue. *. eyertemætte iavestigatåon of atafn{.€ ptfop-

ertåe,s o,f, the Geu¡aos sl¡åfae us,uall¡r us.€id i.u- Ce.etocte

examfn ation ehoçed thLe pertåcul'ar staiu to ãe euperlor

ln penetratlon au'd differelrtiattng plrapertiee.



ârlola (1899) é,atabllehed the famtLy

lehthyotoenf,fdee for the genue lehthyotaerets uhÍsh bad.

been deeerièed btrF R,tggeÐå.aEb ( 1896) aæd fou¡nded by

Ioe'nnherg in 189.4. Rnrdolphi L8O8-10, plaôed forme recog-

nfa.ed ão daJr" as dlsttnetly pnoteoee,phalan lf.kc ln the:

Llnnaean gemls îaertia (1?68). In 1858 Ð.F.We:iaLand for"nned

the genus Proteocephalu.sl baeed on the eharaeteristf,es i.,

displaye,d. Ln tbs epeeies ambÍgua (OqfarAfn) I ftLleollfe
:,(Rudolphå)n and df.gpar (Çee'ae). ÌltandLe, &rad fi[eÏæ.od potat

out that¡

P¡reennebl¡r Welnland wae unawarq in lgSB that
tþ tenn, had been qÉeê pre.vf.oueLy b¡r BÏaiaviLle ( lgg8)
{or. a, fanitr¡r ef, tapeuormÊ, t}rat taeludeA tTre oae' genuË
$ar¡¡-opþX.llaeue¡ er poeslbls her was; e$ere of the iaet,
hlrt bel-lqçed that the granmatl.eal diffe'renee betueea
the te.,rme Fþoteoqepbalah¡ end F'Proteoeapha1uer Eufff.eterltly
gua¡rdeé the uee of, these tenne flron eonf,uslon. DoLIfue
(1932)¡ boweven¡ polnted orlt tÞs term. FPnoteo.eephaluee

-- 
le reaLly an onthographl.eal- entror(:or Ëlapsusts fÞrFProteoeephela,fr¡ aad el,rùee trttele 1:9 o,f the, IataraetlonqL
code, of, EoologleeJ. Itûo¡cenelature epeeifl.ealr¡r stateE that
an o¡rtbegrapbåeaL e¡rror shaLl aol¡ be perpetuated¡ tbe eo-
rre,et tErm" ehou"Ld b,e: ÞProteoee¡lba1atr. If we arer to l¡cçoke
tha Is,tenna,tíonal' Oode¡ honeven lt ma¡¡ be pointed etrt,
that aeeorê{trg to trtle,le I tåe gero,erle nanæ may b,e a
€resk snbetantÍne fer ebleTr the rulee ef l"at.fe tnans-
eriptíon shou.l.d he folleçedc & ge,nerl-e u.ame dertrvqble
from the Greek tee'phatr^ot soutrd. theref'ore be *Frotooeephalusn.
f'untner, as I}ollfr¡E ednltteGl, Blafnvfllsts türß, uas used
r,rqt f,en a ge'nue hut f'or a fanLly. lle.,ra ue EhalL uee hf.E
te,ral to @ottê,P the wbolêi opdê:ll.

4-

MSEOETEAT,

In 1914 Geonge leRue publiohed, a pÞ.Ð. thesLs aü



the llnlverelty of Ïllfaels etrtitled å Fe,$ision of the

ees-Èqde: Egqi¡,¡. Frpotê'oqep,be1f.deg. Irr tåi,s work, Ie'Rue

f.ncon¡rorated æ11 the k¡¡oua f,orms ef tbe ta¡leworm genus

Protsoeephelue ae descrtbed b¡r Welnl'and., c,bitre adding

hic oun orlgiael n"aterf.al. aad that of eeveral earlier
and. eonteupolrarg uerkens. lle polnted out the appareat

efmltarit¡r hetneen roennberg rs reht.byotae;nla (preeuna.bl]f

bssed on ftl'feol,Låe (Rudolpbi) ) æ¿ üefn¡"and¡s

Froteoeepbalue (baee.d osr ag'blgua (ÐuJardtn) ) ård

suggeeted tbat on prf.ontty qf aomenelature¡ Loe.nabergre

fehtl,r¡roteenla and åriolate IebthyotaenLådae were not
valfd. r'aRee euggeeted the fanl,L¡t' tl&rflÊ: protÊ,oeephalfdae

w"hteh f.e wl.de\¡ aeeepted. rbfs dtvidl.ed proteoee,pbalan

taBeuorse into tuo famili.ee ae rsfi,ue aleo indieated the

homor,r¡rnnf.ty of MonËieell"ite Te,traeotyrue uith e grorlp of
larval Tnenatode,e EimlLaxrlry name.d by Filippt (1894).

Montleelllrs Tetraeetyrlrls wae rê,Eetrê:d Mont,íeelli^a by

Laßue.

*6-

I Famlllr¡. Fnoteoeephe].idee (fanue)

Geuera¡ Proteoeepbalue (T[eÍntand, lg5g)
Coraf,.Iohothriun (F?ttecTl, 1gg6)
AEaatbotaenia (von tias,tÀu, LgOA)
Crepldobotb¡slun (Montleeltir lg99)
Ohoaneeeolex (f.gnue, lgtl-) '
Ophiotaeaia (LaRue, tgLf)

ïl Fanllyr Mont:ieetltdae (T.gRue,)

Ge!!ue,: Mont!-eeltia (IsRr¡e', 191L)
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Fnon I9I4 to 19&? workers made ltrttle ehaqge or
addltLen to r"aftre! s el.eeEf.fleet,ûon. ffi.o:od1and betuee.n 19a6-................

and t9&7 attenpte,d to fmproue l,aHue.re 1914 elaeeffteatl.on
as he had avallab].e to blm materf,al. EsLleeted tn alI
parts of the wonld. trf troodlaadtE v*.eu that hsldfaet
ebæraetenf"eÈles are. not satr td reeognf.tLen features bet¡usen

s,ênera çe nay naterÍel].¡r neduee our sumben of recogaf.a-

ab.le subgenena and specf.ee. rn partfeulan uithfs tbe genus

FroteoeephaLr¡,e ELoae it te found that whe¡re, fonmen]¡r

dietinct eubgenera ané epeeies B.ere deeerihed, tbe wbore

group bq,eame overslnpltfjied e$d no dietåæ.et srúgeaera

could Þe raeegniaed. lhie weakaeas i¡¡ woodr.andre eehene

rras aever oçepcone Eatf.Eta,etør{ry thougb he uas able to
attaeh tbe e.uñgeneri.e tenu, lor.eoatoteenf.a to forne fren
firesh ¡caÈw f,i,ehee uhese nquõere have an. unusr¡,a]-I¡' snall,
høldfaet (Þreadtä of 0.5nn. or IesE), complete lqek sf
eplnee end. hoeks, testee dLetrlbuted tn a slngLe esntf.n"-

uou.e fiêLct (exee,pt P. ronFf.s.el]"tg) and have. tbe vagfna

openfng anËerLor te tbe elr¡n¡s pore. lhese fon¡ns inelu.de

all tboEe deeenlbed by raRue (1914) exeept a few from
ganofds and eiluroide.

w¿rdle asld Mereod (196.â) bave acee,pted woodLandrs

eight subfae.il.iee ee desenibed under Latsuerre feni\r of,

Proteo.eephalid,ae, ond,er pnoteoeephala¡ hut rsejeeted hie



idea of, not uÊing boLdfaEt ebaraetenf.etf.ee to esteblfsh
gênênão They have, aeeepted the generle l.ist pnopoeed by

Fuhrman (199U and have ueed ùhe speel-e,s-group eoneept

sugges,ted by Meggftt (I9A?) fn tT¡e gerrÌrÊ FroteoeeÞbalue¡

The bistory of tbe order FroteoEepbala ås not
f,ntended to eover tbe wbsl-e crder fn thie ¡raper, hut¡

rather to follon the nafn btghJ,tghts ta the eeteblfsr¡rneat

of the, femtly Foteqeepbal-iðae, eubf,amíly, Proteoe.epbeline.e¡

gerus. froteoce'phaluo a6 it ås generalt¡r reeo.g¡rfaed at the

pnesent tlæe.

-7-

It ts m¡r owll eoatentlon t at Woodlaad 1E on a

ff.¡rn footlng çhen he neJeete the rnor¡rhelo,gq.Cj featuree of
the hold.tree,t for baef.e generf.e f"denttffeatl,oa¡ bonever

I do f,eretr. tbat the holdfast ean be nsê:d to a degree tn
ldentif ieatlon¡ Sf.ae, may be unrell.able, espeeially uhen

measurenente of suekers ere u,,eeê. Shape of reLaxed

ecol"f"ees on the. other head appears üo ber guite r¡nl^forn

fo,r any er.e epeeiqe tf tbe etage ef netnrity ts unl.fo¡rm

for the iadividuals being eompered. Thåe enLterLon of
shape onry boLde good between lnd.lvlduals o.f appnoxlnately
the, saße maturlty. Appeara&ee of the apl.e.eL eueker or
veetíge of e,ucker al.eo appears to yl"eld. an f.dentlf,f.eatisn



pofnt but trs sot eu,tiretry a vel.ld feature of necognftlon.
ït; may even he that these Lattern boldfast fe,atures ere

indleatlve sf a stage, fn the tffe ey.ele of the uonm, aad

ar.e not geaerte d.f,fferenees. It ls theref,ore left up to
tbe lnwestigetor to uee seolex charaate'rlsties as a ggide

to lde.n.tfflEatfon rathe,r thaa a poeåtlve reeogni"tto¡r

featurs. Foeitfve tdentifleatlen nusrt ne1¡. o¡c. ÍnüernaL

anatonle.aL featuree not undul.y affeeted hy flxlng and on

ertennaL proportlen (not to be eonfuEed wlth aetuel

me.asurement) o

ç\ïn Svstens, I¡IF:tæae of Llnnaeus (12õ8Ì a w,onn b.y

ths name of. laenia late appeared. ThLe, wae the Ëfleh

tape.wonnrFn DlbothrioeepbalnÊ. .tetus ané is prob,abl"y the
eartie;s.È deseríptlon of, a pee,udophylltdean taperorn on

record.. ïn 1,808 Rudolphl deeerlbe,d a ge.nera ealle,d

E,othrioeephalus. BLæ.eherd. (1849) estabLished, a f,amfl¡r

BothriocephalÍd,ae, eove¡r¿ng most fonme we now inelude

f.n our present day order Pee,udophytJ.ldea. å fantly
ereate,d. hy earue 1n 1869 wae Eelled pseudophyl'Lldea and

fncluded four ganê,r&¡ Ligula¡ firi.aenophonus¡ sehietoeephal.ue,

end Bothríoee,phalus. x:n 1899. r.uhe. eeta'ÞLlshe;d the famiLy

B.ot,hrl.oeephalldae to eover. thqse peeudophy"tr l.ldean, forms ¡

1909 eaw r¡rlbe. aetoptlng eanus r term peeudopÏ4¡rllidea es the

nagfe f,or' the o,rder. €oopen (1.91?) aeef.gue,d tbe epecies name

-8-



of, g¡¡pptda,Èeg to a tepaw,orø he f,ound[ irn tîhe eeeee s{
St{aeeåed,,Í"en çftreqn uttrer¡n¡ St aog,tedÍon eæ.adEnse",

â¡nphldon aloeoldes, E!ëon tergieueréÊlg lrreiÞer

FereF f,Las-,8'eeenE asd rarelf fn lêuef^çbtb$re. Irl lggg

lfardre (r98s a] deserûlbed threre eube¡reeleø ef euepldq"Sug¡

eubspeef.e,s ãfedo¡¡tøs Ead euÞspeefes lee4opg+"êse as we].l

&a a eu.bs.peetes ealled er¡spf,_dat€É. Sbe naJority ef the

elrseldetÎr$ epeeies rg.eq'rded fn this innestigation ff.t Èhe

ertgtnax' deseriptfon of Ceoper Eo fon sll" praetteal
purposee no auÞepesåes utll. ÞE deelt uf.th Ëheqgh dlffere.¡¡eee

fn eda,pttve a¡rd norphogeneÈte ehareetqrs rsree ohEerved ls
e ælnortty of eaees.

-9-



. Tbe bulk of tbe msterial e:xumlned was, aLrieady

ffxed aad prese¡rvçd fn etther 6% f,ornalf¡¡ er Te% etbyl .

qr.sohor.. of the tuo preeervatinee it wae f,eur¡d tbat 5Ø

fonmalin cae llotleeeÞl¡r superior. Formalia ffxe,d materi,al
in particuLar, ¡¡ielded better staini.ng *hor.e mounts aad.

e'Egally Esr good, eeetlons ae aleohol flxed mate,rfar.. Fifty-
tuo monthe aBFeare,d to be the lfmtt of pnese,rvation afforde,d

the tapeworms in qithe:r s.oruliion¡ After this period monph-

ol,oglc ehanaeterf,etf"ee eqqr¿s.t be aepe"aee,d uporr to ¡rieJ.d

eqnsiste&tl¡r true er typf.eatr forr¡.

trE HQÐS. OE" TEOHMII$E

-lO-

Tfith freEb f,lsh material ¡routi.ne poet .mort,Em

sxanínation was eaml.ed out. Removal, of tiepeworm adults
fnon the interetÍnal, eaeeal or stomac,h w,Ells was aeeolap-

li-sbed by agttatf¡¡g the eouree. neterLal gentl.y åa a lerge
beaker of lukeuarn weten. ßhe neteri"al tbus eslLeeted uas

separated by d,eeantatloa. Mr¡seuLar and internal organ

examinetÍon s*aE eernfsd orlt r¡¡lden q low pourer J.ens,

blnoeu.Lar mie.¡ros copê r

Fixfng and killtng ef naterLal was aeeomptrisheel

fn hot S,Ë forøalta.. Ta¡lee were, e:tretehed (uetng their own

w.eåght) ón a, wet ?õ¡c4onni gtrase el,i.de,¡ tbe¡ quíekl¡r dipped

ln a b-e'aker eo.ntalniag tbe hot formaLl¡í¡. solution. This



t'e¡ãde,d to rel.ax 1Êhe material to an extent¡ Þut eare rûqE

r'equf.red to avoi,d, a eonË:raetfon of the, matenlatr b¡r

leavfng it in the hot solutloa too Locg. The, kille,d aud

ffred srate¡sLal was then traaefenred to a FêËri dfeh
eontaf¡r.lag 616 fornalis for at least 24 houre. lbfs extra
period ia fonmaLÍn ineured. a eonpLete fl.xatlon.

Matenf,al. w:hieh uae to be mou¡rted and etafned whole
wja's thonotrg'hl¡r washe:d u¡oder Lukew&rm tap watern then wae

tranefenred to a solution of, plryøior.ogf.eal. salíne ( ?e0groi

sodl.u¡r ehlorLde to l0oo c€¡ wate'r} made basfe wfth two or
three dnope at È8?ô ânme¡¡fu* hydrexf.de soLutf.on. The material
xDEs ar.loued to Etand tn thf,s basie physiologi.eal Ealine
soLution fon at reeet tnenty-four hou¡re for snar.r. epeeínens
(.. blreadth Emm. or lese) and seventy-two to o¡re hr¡ndred end
tweaty-fLve houns for epeef.mrns. 'ereeedi4g thi' lrsrit. Thi,s
tende'd to relax the epeeimlns stirr funthÞb and penfuee

the fateraaL tiesees w,ith a r¡nif'orm nnedium that uas eomp-

atlble rnltÏr ther staÍR use,d.

-1I-

For'ubsle non¡lÈ etainíng Ëbe foLlouing Etaine
Tlqre üeeteld Þut f,ore,rtd to be Laeklng ln one or morq des_
lrable propert.ie,e¡ LirT.te-Mey,er ael.d haesah¡n¡ Ïfarrl,s r

haematox¡rlia¡ Cbattonre methyl hlue-eosin, [deeto eannriae,

¡ltero ea,nmine, [!1onax e*nmlne,, Bhri.iehrs: aef.d haematoxylln,



Gower'ls, seE'te-earml¡¡e, asd etrEshsLÍe o,øsfn; TÞe" ge'ne'naÎ

o,b'jectfo:n f,ouad i,¡e mss.ü whole nourt stafns is that the.y

mrenEÈai¡o the eutler.e end peneneh¡æa¡ qblf.tErattr,rg: al1
o;ther etr¡¡etural feEtures f,ron tbe misroseop-f.et. one

pantleular haenetox¡'r.fn stafir wes found whíeh ¡rendered

neantry aLr. internFl strueturee ç.üEf,ble aæd at the seme

tlne dÍdl nøt overstatn etther tbe eutielE or Ëhe paneneh-

lEã. lhie sæe s,tais proved exeellent fsr ia tote etaintng
b.efor"e seetionin,g. rn geæeral it çae fou¡¡d tbat etror,rg'r,y

aef.die eta'fu.e fanr. to stain tæpeeorm, nate,rf.al Ëo antr:

g-rrset eæterrt. ffiea*Îy ba'ef,E qr aefdåe sta*¡rs qr &eêr asut-
na1 stafi¡s; t¡t useË besf.ø. eEluti,oæe yteld geod rsEur.te¡

rÈe iqgrq,dåeuts uEed to na.ke up the baeoaËexylin

stq.fr,l and tte uethed of ¡nreparatlen ere rseorded ee follone¡

-n8-

D) Df.ssolve 1 gg. åaenatøx¡r1'i¡r fa l0eer g5S etbytr al'eeholi.f etala, f.s to be ueed ôn seetlona, or @iggä. Þaena:t-
ox¡r'r.fa f¡r lgee. g6%,etb¡¡1 ar.cohel i,r steûE le Èq be used
on rrhole aounts ¡

II)^ Df'Eeolye 80gm.- Fotaesfun atns in 108ee. dl.sti.lled natEs.rffi) Mix r) and-rr) and bring-to a-"aere-eo¡.rtn-t-tr=äõtot¡."^turns purple.
rr) {ee o3!cry.- Meneurf.e qxid.e and eool eontal,ner rapl.dlvÍa eold. fLo¡mrrg na.ter¡ID Sdd 1Q0eE. glyõerÊue i
ïf) ådld 4rÉ Þ¡r vól¡rae o,f, gtraeial eeetf.a aeld.

me.dfftreation usEd @
{Sn}gu-1tr¡re Yetri-aany faboratsåy rMar¡l,toba, 1959)

(b,ased on a
itsÞa Ðept.

Tfaiuersiity of



-lEl-

fblE Etaf^a fe nodrerete]{r qûf,ek aetfägt, the

øver&ge ilorm befng eoupleteþ staùned ¡rttbfn 13: nlnutee

er' le,ss. rf a wsrm fe Left in the Etafa for lenge,r than

13 nfnrûenl deetefillag ef the mqterf"el tn TØ% aeLA a].cohql.

nqy bê raqufred. Ðeetailrlqg narely gÊves eatfefqetory resulte¡
Destqfned matertal mag gÍve eseelrent eo'lor ¡rendf.tlon, but
doøs: not ytelet a n fsum of deffi¡'ition or a nls.lsr¡B of
dtetortlono Ma¡<lsus eharpaees le ohtsfaed whem. the steirl
retafne a btrr¿e eolor¡ due to the beste f.nflË.ss,ee of the
lnl¡erneL basf.e phyaf.elog:f.cal satlne perfuolag flutd. ûse

of, green, b1ee a¡¡d ne¡¡tral optfe.eL ff.lterg orx the, nl.ero-
seope often lnprov,ed def,ir¿f.tion la etal¡red uatärtalo

Dehydratíon througb a eerf.es of freEh ethyl
a1.eohole (6096, 7@%t, Øa%J to e ffft¡r-f,f.ft¡r 95Ø a!-eqhol

/ Þeeehuood ereoEete s,elutåen ie earnied o,nt¡ cLeartag
in beeehwood, ereoeote¡ fe.Llo,wed b¡r supereleertng i,n fneEh

Methy1 salleyLate (artfftef"al oj,l otr Wlnteqgseen) gf,ve,s

exeel-lent rqsulte f.f pe,rnaneat mount{Fg idesFrledt out
ta toluen* baeed Pernourrt". X¡rlol baEed Ol.arlte hae bee¡¡

found to be lees eonpatfble. rnith nethyl ealleylate suBen-

ele.ared materl.al¡ Þr¡.t åe neventhel,ess quf.te good..

tsla,ek and wbfte i.fne dnauf.rgs wolre ¡rad.e nslag
the eenena luef.da¡ Fbotomierographe re?e nade on 35nm

etiLL flLn and on Bmn notfea pl.cture Ko€laebroßrêr



w:.'
Ìl¡

lhe fo¡rms of the geialxs Fr.oteoeephal.us reeorded

from llestern Canadiau fr"e,shÌuaten fis,h a1I fit the gener-

aliae'd deseription gÍven by Wanclle anil Melerod (1952)

as folÏ.ows ¡

Olr the whole these worms ars sbort sÌ.ender forrne,
a fe,w iaqhes in l-ength and distf.nEtly segpented. The
matu:te and gravid s:sgms'n¡s ane loager thân they are bnoad.
The boldfest end Ís snalll ranging ln length fróm 0.1 to
1.0 mm. in natenial fron fiehe,s¡ ånd fron-Oo2 to I.?SEm.in matenlal fron anpbiblans ard-reptlles. It is donso-
ventnally' flatte.ned aud rounded fn surfielaL outline.
There are f,oun'o simple eup-s¡"ped suekêr"gr sgt flush with
the body sunfàee 1n most eases . Comuonly they are so
amanged as to form a eLusten uith their, cavft,íes facÍng
forward.

-14-

AECOGIVITTO}T EEåETIßÉS

0onmoa.ly progJ.ottis shepe Ís of either of the

tuo fol.louÍng proportions. årrangsme-nt of Íaternal
feature'e shoun is quite uniform.

yolk
glande

elrfl¿e
noueh

Iffi*?raß PROGT,O??¡S I

F'ignre 1'

xefrrs$ PÊOGLO?Î35
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fhe following eet sf pfeturee is taken fi"--om rotion

picture fiLu and demonetnates a few of the: eontraetion var'-

fa.tlo-îs in the äoldfast, and aesk reglon. qf Fro.teoeephalus

pÌngufs. Tbe pfeture's are of living naterlal. ír¡ a pbysio-

logical Ealf¡re Eolution. The bost was taken fnom T[el]¡nan

Iake ¡ Ðuek Mounüains r Mqr¡ftoba.

F"in¡re 4 . yarÍations ln ehape: of hol.dfast
of Pnolieoeephelus pinguis.



_f.T_

The. van.fatlons eì,Iiotrrl rflLI eppear fn aay fix.ed

prepara-rtisc tf tbe anlural fe r<tlI.ed at that pofnt. Tbis:

of eourEa uo,u1d lead. to a eerta:f,n anount of. eonfu$ion lu
lde,ntifiEatio:r ff o¡ur boldf,ast s'bape $as useil to identify
or el'asetfy the a,llf.xnal¡

In l'f,ving: forms the Longltud*rsl osûoregulaËorry

ea,nal.s appe.ar Euite distfuretly , eo.ntieall'y to Èbe, yo.Lk

g'Tands, but are not aE dtstinct in fired or stained
uaterlal¡

f,ff,ç eryt.e1e6 of the nerlous, speeies found ln
Tllee;tenr Oa'r¡ada foLtrou the, general pattq,ru out,l.f¡red by ..

Ilunter (1999) fon @ qÊnEnre¡ Oon¡lor' (lggg)

ln bis s,tudies on tbe seasonetr eyera of proteoee.phaLus

stÍaostetb'å fr¡rÊthæ aidsìthe worker ln qorr.estrhg hl,B

matenial at a etage of' the f.ife cyele most ll_keLy to
yferd best reeulte. con4or fomd the peak of infestation
by nature lncfinf,duâls to be Late spr.lng aad eanly süsrêp-o

The 
, 
prote:ocephalaa egg appeqrs to be eatea by a

eope:pod crnstaesan in mhich the onehosphe,ne, i.nvade,s the,

baemoeoel and develops napidl¡r lnto â preeereoid Larva.

fhie ssems a f.ike,l¡r. step, for f.n most fish exa,nined

eopepods 'made up a falr proportion of the; animal life
for¡t,d fn the stonach and. upper intesti&e. The pnoe:ereoid



tatl-Ï,ike eereemep ie aot aluays ue.t.fceab:1,e, nor are thq

typieaS. hooke. Ifo Eeeo¡td fntenmediate host f.s needed¡ the

ffnaL vsrtebrate host be'f.ag' inf,eeted b¡i. swallowlng the

fr¡fê,eted ênu,staeqa. Flê"noeqneofds have. b:een resoved from

the Lfver¡, grlt¡ muscle: and spleen¡ lndie,atir¡t that
procersoids have invaded tbese orgerreo

-18-
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O, ar$, te,otes¡ yotr'k g'1ands al¡d r¡te"rus, fn the
sedulrat_ Igl+ gtrande eonpactl¡r a,nraaged fn tmo Ls,tenarbands¡ Hotrdfae't ufth four suefte.rs o,f-normar t¡¡pe.- n- 

-
flfth or eçrf.ea,I s.,uekEr"- f;unetiional or vestilgtäi-¡¡a,¡f Aepnggqnt¡ I$o spfnes, liooker or fol,ds sf tfssüe-ott-tåe-ãoldf.ast; Jtdul,tE paras,ftie. l¡ f¡rerEhmaten fieh, raæelv indtnphibla. Genotype, ff,Lgeot tfe (nueóipbln- relöl "-- 

--

spEcrBs ,gr pRoÏBocBpH¡r,us sceoRÐrNc T0
oe"ellRaElüefi mr rHE eolmfgm rnssHw¿1ER

F-trSH OF IIFS.IERTV qfrrTAÐA

cÎs,$s¡rreåsreN

PROSEOCEPHSIfiÐ¡.E (I¡*Ræ:, f9.n4)

PROTEOCEPHALIIfSff (MoIå,r lg,Ugr)

Proteocepbatuo (Wein3and, I8Sg)

Eor$Tr stl.aoEtedi,ou çitrer¡m vf,fne.r¡m (¡rtte_aeu)

Comnon aaûe; plekerel, dore, Xrell_ou¡

naLl-e.y. ed. pike.
Paras¿,t,iaa,d b,I' proteee,e,pba&¡E luetopereae (Warrdle, fgg.g)

*@ 
s:tiaoÊitetbl,ËHåf;ä*ï$u"l

HOSIr Eçox lueius:

-

Pe.naslãf,aed

(l,innagug)

Conmon natue,l Gr"e,a:t r¡orühera pikel

Jaekffeh.
nv @ pùqsute (r.aRue,

.'...'..,..... i,i''..ti.'':..'l.i.l'.: ]...

plekerel.¡

þI'r)



H0SFs le,rre e,bthyg Frffmqg (Sfc,trardsron)

Conmon nãme; TuTlibee,

Farasltized by' Proteoeephalus puslÏ'Ius (T[a'rdr 19T0)

HOST¡ Coregonus ehilreaformis (Mttehel,L)

Conpon na,neî Common whítsfish.
Pa,rasltf.øed, Þy Proteoeepbalus ef¡Èsulqris (laRue¡ 1911)

È88-

fbts, foregoir,¡gl lf.st does ast lnply that Ro othen

tapewonn epeeios are f'or¡nd assoe'faËed lo theee parlifeuLan

hssti-s,. Examfnatlorr ¡ntll, s,hor f,n noet ease.s¡ tu,o @r mo,rs:

tapewor',m epe"eües of df,fferent fanll,t,es or' genqra. Tborrg¡h

spe'eifi.efty of oeeuæertee of parasf.tq, in these partleulan

hoste Lo ma.rkedr other uorks'ns bave sboun that thle qhar'-

aetertstf.e ie not to be fourr'd, la aLL casee. In geræral

hory.eve¡rr lihes,e are the: mafn pnoteoeephalan tapewonne

ltke,lJr' to be Eneor¡ntened in t,heiee flsh hoets fn the are,a

under etudy.



Proteogeobalue luçl.gperFae (Warôl,e rcAâ)

198gr Pnoteoeephek¡s stlapg,Ëethi (Hunten anil Bangham)

Fi.ske.re,l fnteetines examlned ¡rtelded protoq-

eephalan ferme ühat ff,tted b'oth tbe deserlptton of T[a,rd].ers

rueienelreae and Hunter and Bqgñam,?E stf,aoslistbf . ss,

some of, Ëhe orlglnet natertrer r¡eed, b,¡r $rardte ln ble 6se-

erlption wae anaflablo ê lre-e)Çaninatåon of thlE naterfal,
$as u¡sd,entake'n f.n e.onjunctlon with tbe materlal ¡phieh

had þ.een fFeshly nouated. IÈ u,ae appanernü aftqr thle ex-
amfnation tbat vanf,atione tÞq,t exieted. betueen e.t.laoeùethl

ares lrrcloperetÊ esr¡ld be traced to lnnetr¡rity or fndtçùdua1

-91-

varlati.oh e&nged prlnelpally by the' killfag au.d f,lxing
terebni,gueÒ

0ompariaou of measure,Eents tn le.ngtT,r of i,rldivfdlual¡

dÍsensLone of, holdfast and proglotËiôs rn inna'trsrer matï¡æe

and. gllavl,d, etat'es cÞow that thes'e neasurenents are elose

enough to be eonf,usl.on faetors fn identtfieation. 0n the

basis of testie nun'ber anr overlap oecrrns (1ue{oper.eae 80-100

ê:tf¡ñêEtethl 9CI-ls's). llhe f;aet etree nemains that fn e eingl.e

indlvtrilual testts number iloe's i¡aenease filqe earþ maturlty
to late na,t,urili¡i'¡ and a¡¡ inenease ia Ëestls sf.ae ea,n also
be tnaced.



fhe geait'al pore iin both epeeie.e le Loeated

fn ühe altthe'rl-s¡r bÊlf sf, the, pnoglottù$ aad hae no

genltal pepiAle. ShÍ,le Hunter and Bang:han state that the'

cfrrus, poueh ratLo var"ies fnon Uø - L114 the wldth of t'he

eegme.nt¡ lta:rdle gtves Å 1s8 rat,ls. The fonmer ratio âppe-

are to ba olosen to the averagr tå¡a tbe ltt ratls whleh

oecurs n'ore eonmonl5r ir¡ a gf'avld proglottlEi' when the, el.rnue

poueh dlamete¡r is redueed.

Æ,-

Traneuer'se. sectlonc shor,v; that the elrnue poueb

is dlre;cted d.orealLy at ite Lnne,r. e,nd¡ vrhlle the vaglna

dips ven.Ërally ln both types. Wardle n.otes that tbe tersËeE

oeeu.r, i.a tns l-ay,ere, br¡"t ÈIrie i,s nst a constant feature,.

It, is, f,oqnd tbat Ínj,Late natu¡¡atl.oa aE te.sües Íac,rease tn

efae (and ur¡nber) sone are diepl,ace,d toward.s the med.ulLa

of, the pnoglottid giving the, iLluelon of two l,ayers ¡ The

numbe,r sf coiLs in tbe, duetus eJaeulatorlr¡.s eppear to be

the sane ln both specLesr

As hae prevlouetr¡r been noted the holclfsjt ehar-

,aeterrtsties aF€, variabLe ¡ btrt tvo potrnts nay be: nsd,e ln
thls eoaneetfoa that aÈe eonetant. One ls that tberne are

foun illstlnet suekens¡and seeondl-y the apex¡or roetolLum

deseæibed by SlardTe ie aot qs exagge¡rated ;:on diÊtlnet 1n

a1l eases as be orfgfnatrly desenlbed..



S ne-descnf.ption of Ëhe two epeei.es und.er the

prl"onity qf deseríptlon ruler esetgrlng the ¡¡aæe sf
luei.qBereee (Wandle) fn pref,erenee over eÈåssete'tbf.

(Hunter and. Bang?tqn) fellowe.

-âSi-

Habttat¡

Iate-etf.nee atod eqecae of Stiaostedlon vi.Ère'r¡m

nttrguqn Stl.aoeliedion eaagde,Bse r"
Ðauphinr Ferm.fng and Waskesf.rl¡ eud" firoc Stiz,ostedfon

Þleu.er¡m, Stlzoeted,ion eane4eneq Eriatêun, Stlaost¡edion

vitnerr¡n vltrqun and Ml.ê'¡loptierus: dolom4ee l.ake Eni.e and

St.tawrenee Rlver.

ProteEeeF¡halue LueLoper*eae (llrardle, 19Sã)

Ggoee $poea¡anÈoer

1.5-9.0 ûtonr 1n average hnead,th¡ 0.5 - O¡6 mm. 1n

thi.eknassi Pnog1st.tf.aatton begins approximately 1Æ alo.,ng

the length away fnon tbe boldfest¡ *ltlr first sê:glnents at
Le,ast 1112 Ëhe maxfmum wldth of the uorrtro Fl.ne,t pnogLottide

are fuedlatinet¡ being much wl,der than long. Se:gnents tn

matune lnd,i.viduals ane aornal.l¡r utder. than long¡ gnavid



6e:gneb.tsl ax'e, nqarl¡f quadrate'. Terninal segme.nt 1s blunËJ.y

pofnted. I-ehaped yo].k glandls caa be seen d,istineË.1X'. Seolex

posesees fou,n eup sbaped Eu,ekens n nonmaLly openlng fonwand

or laterally¡ ü[oEt often a rounded anea¡ noeteltran llke¡
appeâl3e bg,tween tbe suekors ¡ gi.vfng Ln eeme eEses an apsx

Lfke appeanance. srenflxing ln too strong a soLutfon wLr.1

pnoduce atl appearange i¡l the Eeolex ln ¡u'hieh the Eueker.s

sejem te be faeing oae anothsnr The, neck nay Ln some eases

be vul,der tbaa the holdfast.aree fn tbe flcttened prano but
is ueuaLly of eeual bneadih. rhe worg iE aEnaepedoto and,

anapolytie.

""&4-

fnte:pnal FeaÈuree ¡

Genital. pore oeerurs ia anterior haLf of eegment¡

Lnregularl-¡r e}tennetlng from segment to segmeato vagtna
opens ínto the genltql eteus enteriorJ.y, but tt is not
unusual ts fiad it entenlng poetenlonJ.y ag welr. The vaE

dq,fs'rgne ie nueb eolLed dietal to the einrus fiouch. The,

efrrue poueh aornally oecurs in a natlo of 1¡B on L¡4

to the bneadth of the proglottld¡ tbe lat.ben natlo pre-
dominatlqg in the naJority of eases. f,be vaglna dtpe vent-
ne1ly aften Jetntng the gealtal Einrr.s and, passes neanly

to the ni.d Line of tbe pnoglotttd befone cunvfng eharpl.y
poEtffiton to tbe inten ovarlal, er€âo srtghtl;y antenlor to
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tbe ovary the vagina eofls eJ.ightJ.y aud. inereases ln

diameter. It usualJ.y makes a eomplete Loop 'befsre entening

the lstÏrnirs of the ovary. Ootllag of the oviduet and,

aeeeesory femal-e organs oeeurs ventral to the fnter

ovarlal looP sf tT¡e vagiaa.

The utenue ln lts early gnavld ehape has a basic

four lobed pattero whicTr ínereases Ln eomplexlty to yleld
any number of brau.ehes up to twelve Ln an¡mber.

Figura Basie f,ou.r lobed pattern
the uterus.
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koteoeephalus plnguls (LaRue¡ IglI)

Habítat I

rn intestün'eE of Es"or lu.efue fnom r.akes Ðauphin¡

snow¡ llenmfngr Jlthapa'pus'kou¡ tsn:rüon, BeLr, steepnoek and

wellman ln Manitoba and wapus Rfver, Boinde:en T,ake¡ Lake

lfraskesiur Kingsmere rake and Deep,Lake ln saskatchewan.

rn gene,ral thie parasíte is fou¡¡d fn Eso:c in arl pants

of No¡rth åneriea.

-96-

Gnos,g AÐpeananee ¡

. Individuals rtr€,€rsnr€ up to gOnn in te,ngth¡
wlth a naæimum bre.ad,th of ro3rn'.t. The strobila fs, moderat-

ely short but s'lender. The rheadr arthough noug'hLy eonie,al
ie flat,tened dorso-ventnalry and shorils a great vaniation
in shape. á peeurtar.ity noted ía naug lndivlduaLs is the
eob¡ra-like e.weLrfug' of the Troldfaet region wbleh seems to
aid the animal l¡r Loeomotl.on. îhis peeulianity was noted
in a,11 live' speeimÍns seen, snd. eontnany to r,aRue(rgla)
ï belie,ve that thie shape is Èbe normar¡ rather than a
contraetion phasee îhe ge'ui.ÈaL pore oecurs mid way¡

LateraJ.ly al-ong proglottfs, inregularl¡r alternating from
side to side fron eegment to segme.nt. Mat,ure and, ripe
proglottids are nearl¡r quadrate wÍth the terminal segment
bfurntly rou¡rded.



thternal 5"e'atErers ¡

lestes number betweeu 54-7CI in a s'ingle

Layer betueen the yolk gLands and anterLor to the, ovany.

Ðuctu6 ejacul.aåoriuE, is fairl,y stna,ight¡ although in

Ê¡ome cases¡ a slight tonsÍon is noted. Cinrus pouch lergth

ratio to progLottig width is L.eS or Less commonly Lzå.

Vaglna el*osses the inner end of the' cf,rrus sheath. Two

or tbree ventnaL uterl.ne pores may be seen f,n rtpc
proglotttds. len to founteen uterine bnanehes may be

seen on each side Ín a rípe progLotti,s. ?he anímal is

aerasped,ote and anapolytie.

-8.7-
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Fote.oeepbalus pfngufg

SftR¿¡I¡IGBME]IÎ OF ÎIIF F-IVE SUCKEfiS
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Protsoqephalus puetl4us (Wand, 1910)

HaLÍtat ¡

ïn the oesophagus n r.ntestinel and intestinal
eåecae of Ï"eueiehthys. tullfbqg from Iake Atbapapuskow

Manitoba' Âr,so found fn crr,etlvomer" namatre&sb ¡ xake

Timagarni Ontanio and SELmo sebqgo r Sebago Lake ¡ Maine
(type loeality).

-4,1-

Groeg Appeananee ¡

fndluidr¡a1e measültê: up to 50.0 mm fn
Length¡ maximum breadth of 0.35mm with few proglottids.
Finst pnogLottf.ds usually bnoaden than long but mature

segments are longer than broad.. The end segment ls fertile
and of nearl,y equal length to the other eegments. GqnÍtal
pore is marginal, situated Ín the poeteríor I/8-Î./6 of
the pnoglottiÉ b,ut appeaning to he cLoser to mld se,gment

line. The pore irregular.ly alternate,s from side. to side,

fn suecessive segme.nts. Head is sphenoid.aL¡ occasÍonally
much conËracted. suekens located on tbe bnoadeet part of
the head lncLude a muscular fifth apieal gueken. segme,n-

tation is quite distinct.

.ÆS,ïtç 
F- ñ s.l¡Tq

{/;þ+ 4þ

l-\ ¡ Ér 'r

' \ gt:ì t'"' ' 
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\/ 
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Interrnal Features ¡

festos number four'ty-four to eeventy and

are loc,ated 1n two layers between yoLk glands and anterior

to the. ovanieÊ. Ovanies are short¡ thick w'tth free, ends

fnequentl-y pnessed posterfad. The eolled vas defe¡rens

appears quite centrally anterlon to the cinrue poueh. The

dr¡etus ejaculatorius coiLs once or twiee wlthln the eirrus
pouch. The vagina ls us.ually anterior and doreal to the

einnus poueh. Uterine br"anehes ln ripe segments number

ten to sixteen. on either slde. The anlmal is acraspedote

and, anapoþtic.

4P-
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Foteoe'ephalus sf.nzularle (I"aRue, lgLl.)

I{abitatr

rn iátestínes of coregonus elupeaf,orrnle from south
rndlan lake, rnke weLrman and r.ake: Manitoba in Manitoba

and rekes, Bow¡ watenton and Jaekftsh in ârÞe,r¡ta. Also
found in r,episosteus platystonus. from the rlllnois River.

at llavana Iilinols (type loeality).

,45-

Gross â:TÌþêâaaocêi

Individ,uals measure up to ã50mn in le,ngth¡

wf.th maximum bne,ad,th of 1.0nrn" stnoblla ls eonsidered long
and, elender. Finst pnoglottids: are broader than long.
Normal mature pnoglottid.s usualry approaeh a quadrate, form.
older spent proglottld.s were obseFVed stightly longer than

broad. The, ge'nltal pone usualry oeeurs Later.ally about L/a

the distance along the segmeat. oecasíonelly the.pone ma¡r

Eppear to be elightly in the poete,rlon haLf. There is no

ge,nftal papiL1a. Four Large s,uckens are mounted at the

maxl.mum breadth of the Tread. The apieal region of the head.

is fnequentry pnolong€,fl tnto an l¡narmed rostellrr¡r Llke

organ. Deep grooves appe'ar betvreen the suckers. The neek

is slender eompareìd to the hoLdfast re,gÍon. Terninal seg-

ment whlch is bluntly rounded, is as long as segments

Lmme'diatel¡r anterior to Ít.



ïntelnEL Fealu¡res ¡

. Testee number se,venty-f,fve to ninet¡i. in
a slngLe fleLd be,tween the yolk glands and, anterior to the

ovanieis. The vas defe,rene i.s a large coiled mass about

mid-fÍe'Ld in the pnoglottiÉ:. Ducttrs ejaculator.iue with
few or usually no eoils. Cfrrus pouch is elender, etraight
and museular. Cinrus por¡ch length eompaned to proglottls,
wtdth fe 1¡8. The vagina never enoeseÉl the, einnue poueh

and. alua¡rs ne:mains anterior" to it, Oane must be taken

to v{ev¡ tbe vl.holê ßoütrt from both dorsa]- End ventral
surfaees to determine these latten features wbieh are

qulte diEtinetlve. Ripe progLottlds have up to twenty-
fl.ve lateral ute'rine pouehes on either eide. The animql

is anapolytie and aeraspedote.

-46-
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Cr.ßSSIFICATTON

GDERI PSgUDOPHftf,IDE* (Carus, L86.g)

FSMII"Y I BOIIIRIOCtsPHâI"IDAE (Btanchard¡ tB49)

GEiVttS r tsoth¡riocephalus (Rudolphi, 1B0g¡ emended
Luhe, 1899)

Oharaste.riet,l.ee of Geags ¡
ELoagated holdfaet, d,epressed,

hlLobecl apieal. dLec with inde,nted bothrial edges eonûected,

by a groove. HoldfasÉ mangin eurfaees trunsate,d,Ly oval and

elíghtl¡r Goneâvsr Sunficl,al su,ffacss nec.tang¡r1an¡ e,aeh

rcith an elongated bot rl"r¡n ufder anterior,ly than poeteniorlyl
narno$ and deeip wben neJ.axed¡ WÈde, and sbaLLow wben Cotr-

st'rleted,. completa segnentatlon of body¡ enaspedote and.

anapolytfe. Testes med,ullar.T in late,nal aoneÍ¡. yoLk g].and,s

are eontleal and continuoue from segnent to segmentr I{o

geml.nal neeeptaele.

.8s has been polnted out by eeveral panasitol-ogisüs
the oecurcanc'e of a Bothrloeephalue speeie,o in freshweten
fish le eonaidered unueual¡ The genus ls dtstlnetly a

mErf.ne type. other Bothnioeephalus speeiee e,ome from manfne

Teleostsr a[adromoue teleosts or eatednomous teleosts
such as Angullr.a rosÊËqta (eomm"on ee.L). This suggests

tbat Botbnioqepbalue specl.es Gan Lrve suceessfully in
the bodies of either narine or fresbïrater fish. Êlow theee
fonms entered Lakes Ín ttrestera canada whieh are isolated,



fr.om the sea is a matter for speculation. It ís suggeo,ted

that upon the retreat of Iske Agassl.z from 51000 to 15rO0O

years ago sone manine ffeh were isolated in the pockets

of wate,n that çsFê left. It ts possíbLe that these bodies

of $aten sLourly lost their saltnlty and besame freshwaten

lakes. It is also possih3-e that these lakes continued to
harboun manl.ne animals that were adeptable to freshwater

habitats. Íf this is the ease it is und.erstand,abLe that
this distinctly narine form appears in our l,ïlestern Canadian

Lakes.

-50-

Habf,tat¡
rn intestlnaL G€rê,eåê and intestines of strzostçdion

vttreuq vltreum¡ Eeox luei$¡l, crf.stivomer nam_qycgsÞ and

DoJ.ly üarde'n trout from Lakes wauman, snowr Dauphin¡ Glad¡

ÏThitefish¡ ehildr Plckenel, Athapapuekos and, Mossy River
in Manltoba and rakes trtlaskesir¡. and, Daep in saskatahewan

and r.a.kes It¡aterton¡ Bow and Bow Rl.ve-n in ÂLberta. Also :,

four¡d in Stfaoeted.lon eagad.ense, Anp.hidon alosold,eg,
Hiodon tensisus ¡ Perö* fLqve,Fcer¡s and ranely in Leueiehthys

f¡i lforthern Ïlnlted StateE and aeroee Canadao

Bothrioeepbalus euspidatue (Cooper, Lgl?)



Gr,oss åppeqranc,e¡

Individuals moasure up to 150mm ln l-ength

wlth mqxfmum wldth avenaging Lgmn. Stnobfla Íe long and

slender. Gsnltal apertures ia the flnst tbird of the

segm.ent sutefaee. segmenüs usually wLder than lorrg'. HoLdfast

is roughlg neetangurar¡ apfeal dlse is bllobed¡ with bluntly
rounded aperc.

-61-

Internal Featuresc

festes numÞer up to 50 in a single
fteld nedull,aryt latenal and anùenl.or to tbe ovanr.es o

Yolk glands rather la.nge and ovld and eontical fn
posltlon with mid. donsaL and mld ventnal- gaps of one

thincl to one fifth the segment uid.th¡ but continuous

veatrally. ovanåê,s åpBe,er as thin etrlpe ln the posterl-
or portlon of the segmenÈ, often obliterated by yol_k

gr.and,e aad testae. rt is euggeeted that small specimeae

tn which the proglotttd.e ar"e not full-y mature ane best
for qbole mor¡nt study. The, eÍnrus pouch fs about one

haLf the ðorso-vantral thieknese of the segnent¡ cirrus
is often seen protrud{ng;. uterus oeeupies the anterior
half of the eegment and opens externally throug:h a
dtstlact genital aperture. The, animal fs cnaspedote

and anapoLytie.
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B othrioeepbalus euspid,atus

IMMAIT'RE INÐTVIÐTß&
Figur¡e I 36
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