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lbstract 

" 

~ \' ls~eets of the. ecolloqy ,and pa ro.s!t;e fa1J1UI of 

lalldloc~d and !n&dtoaous 'lr\:'tic cbarr, al.lIUJut~ ,~bUlll, 
vere in ~stiq-a ted in nortbefD t.a~rador ~uriil9' the suaaer of 

. . 
19~3. Aceelerated" cj~th c~in"cid.d !with the fii'st 'ejide.dlee 

of' feedinq alqratioDs fb th~ sea fot' 'the anadroaous ~ chatr 

and wlth the adoption of a plsciyoroas diet for the 

landlocked chan, Early aaturation ln s.aU ' landlocked 

èharr _a1 be due to redûced food intalea ln t,he firet 3 

su •• ers of life re.sultinq, ultlaately, fro. hlqh 
• r---. 

inttlt~p~cific coapeti tion _ Tvent'1;-tvo spechs of aetazoan 
v 

, parasites ve.re eolleeted froa the landloeked and àna'droaoQs 

charr. One re prese n ts a 

" nev host record. &ased on parasite faunas, sto_ach cODtant 

analysis and location of capture it appears.. t~at so.e young 

( <4 + ) charr;o not. fet raady for the aonual sea vara 

ail)' _ake sbort feedinq excursions into 

saltvater. The eyes of lendlocted chatr •• re aore hea"il, 

infected vith »1R~naU 'sp. tban biss eY.'~ , b •• n rec:orded 

for anJ species of fish. The, hiCJh infections obsert.d 40 

not causa .~rtality' or re,sult in' siqnit1cant Yisio.n 

iapairaent in th~ cha.rr ey,n tlaoaqb aach l'o •• r iDtec'tions . 

.ay resQlt j,.n blindness in.other 8a1.0014 speeies. 
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de l' 'eoloqie et de 

cbE\yaliers de populations 

~;~ et ana ro.es ont 't'.' 'tudi~s pendant i' 'té de 1983. Une 
~ * 

ace'l'ra ion de la croissa.'ni:e des indi,idus est' associée'" ~ 

" la pr·e.i~r aiqration en aer cbez la population anadroae et 

~ 1'adopti d' une di~te -pisei yore chez la. population 
, "- / 

can}onnees atteignent,la .aturite 
" ., 

se~uel1e pre.a~ re.ent, . '. , '\ possib1e.ent a cause d'un .anque de 

nourriture reU' a une .f,orte eoap'tition intraspécifique 

dutan t les. trois pre.lers ét's de leur 'ie. Vin;qt-deux 

esp~ceg de parasite aétazoaires on 't' trouy'es chez les 

'\ 
D~apres les -faunes .. 
~to.acau~ et les lieul 

j unèS oables C<".) font de 

1i.e~t~r, .aae s'ils n 
.. 

la f'9ration annuelle 

son infest's aux yeux 

ni,eau d'abondance encore 

l'analyse des. contenus 

captures, il' seaoi. que q~l.lques 
- " 
court.s~ excursions 'en 'aer pour 

) 

son t pas t'out ~ tai t pt"tts pour 

la .er. Les o.bles cantonn'es 

le tr'.atode ÜW.~g.1I1 ';;P ~ 11ft 
.. '..... ~.. 1 .... 

, ~ 

rapporte pour aUCQDe 

esp~cé de pOissonJ.~)rits oables nlen aeureJl,t pas, et leur 
• ,1... .. 

.taioD -ne'=",e.ble pas ~nific.tly •• eDt aff.ct'.~ .t •• si 

chez d' autr1.~ sal.onid's~\~.s niyeaul a" i~fest.at1oft ' 'Plus 
, 

faibles peuyC\tnt causer la e'" di. 
\ 
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Figure 1. Loçation màp of Bebron Fiord, northern" h 
La brador, and inset showing IJtatut 'Ri yer ',II 

and the c?~rr. Lake sa.plinq si tes. ~ ................ \~ 7 
. \ 

,Figure 2. TOp:. Plot showinq .ean lenq'th a t aqe 
for anadro.ous (Ikarut Riyer 1 Hebron 
FioJ;'d) and landlocked (Char.r Laite) 
populations of Aretic charr in northern 
Labrador. 

Botto.: plot of rav length da~a Tersus 
age .. data f~r s.all and :farge forls of 
Arctic charr' fro. Charr take shoving one 
continuons qrovth cnrye ................... <e ... .' •••• 

" Figure 3. frequency block chart shovinq the state of 
_aturity at0e~,ch age (adjusted,to 1001) of 
anadro.olls charr froa the rkarut RiYer 1 
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ffebron Fiord syste. (R) and the landloclted " 
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items fOllnd in the sto.achs of ~l~ilL~. 
~ll!i!l!§ (adJusted to 1001 at each aqe) for 
the anadrolous cha rr (Ikarut aiTer 1 Hebron 
Fiord) and landlocked charr (Charr Lalt'a) ••• '. ~ •••• 21 
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Figure 5. Frequency "block' chart shoving stolach ~ 
fullness leyels at each age (adjusted ta' 
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.c; 
1001) of anadro.ous charr frol the Ikarat ~ 
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liqure 7. Lenqth frequency distri bution s of upstrea. 
.iqratinq anadroaous, charr cauqht in ha 
c0!1ntinq fence on the " :r1:arut RiYer durinq 

l, 

the su •• et. of .1981 and 1982 (fro. porter. & -0 

De.pson;: 1983) •••.•• ' ••••••••••••• 'cI' •••••••••••••• 0. 30 
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Figure 2. 

fieu nUlber ... of parasites 'par fish 
(crbùndance) versus aqe i'n' years for 
~Illig2112!H -'lli2lli~, lU.l!l2~!S2.n Spa and 
lJ!!!~h.i!l.2IÀ~h.!!§ 1I1!l:~11§ in C'harr l.ake'o....... 60 

!!ean nu.ber of, parasites per. fish 
(abundance) versus aqe' in years for 
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Figure 1. Q ,section al diaqrall of the eye of a bony fish 
shovinq locations of the .etacercariae of 
QiRl.2nQIJI! Spa in the e1'e, of Arette charr. 
(Redravn fro. taqler 11 .al. "977) ~ .......... o ••• o· 93 
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Figure 2. To.p: Relationship betveen the 109.0 of 
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The investiqatlons jeseribed in this thesis vere 

curi e1 out in con 1!1Dct ion vi t h a long ter. st udT of Arctie 

charr population drna.ies in 'northern Labrador bT the 

Depar taen t of 1ishe ries and Oceans, St. John's, 

!levfoU:ldland. runds vere 1Il!!~e ayailable to.e br Dro in 

the for .. o~ ~ eontract to l!cGill Dnl'ersity for a period of 

one y>?ar. Loqistic costs north 0: Goose Ba,. Labra10r and 

use ef thel.r field station near Hebron, La bra :lor vas aIse 

Droyi de,! DT !no. !'isheries tech niMtns assisted in the 

captur~ anj !Ite!surinq (len~th and veiqht) of so.e of the 

f1sh.,· The Depart.ent of risheri"lts and Oceans also supplied 

lab space in St. John' s but anal,sis of the collected 

.aterial vas all carried out by .,self. ls part of the 

C:Ontr~ct vith Dro it vas neeessary that l inyestiqate the 

paras i te fa UDas of the Aretie eha rr in this region. This 

vas earrie1 out for landlocke~ and ana1ro.ous -Aretie charr 

of all . ages and 10ne in conjunction vith a stud,. of the 

ecology of tbese f1sh. S peci al a t tenU on vas pald to the 

less cononly studied jUgeni1e charr (0+ to 4+). 

C~pter . One investiq~tes the eeoloClY of the Aretic 

eharr in northern labra dor and Cha pter T.o lnyestiqa tes the 

. parasi tes of the se 
\ 

f isb and uses the parasi tes to 

eeoloqieal shteaents about the chatr. DurinCl the parasite 

innstiqatioD an extnordinarily hiqh nu.bar of e1. flukes 

:-----:--- ----.--
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ver~ found in the eyes of the landlocked charr. Chapter 

Three describes this parasite infection in detail and .alces 

"' state.ents about the i.plications of thes~ infections. 

Each chapter has been vri tten 50 that it can stand on 

its ovn as a separate vork and it is intended that éach 

chapter viII bp. sublDitted for pUblication separately to a 

refer~ed journal. Tor this reason each chapter con tains 

"" (; 

its own abstract, introduction, .aterials and methods, etc. 

and, understandably, contains a of 

r epet i t ion. T he cha pters of t his t hesis ha Ye been vr,i t ten, 

in a style to publica tions in the 
';".»~ 

At prEsent, Chapter Three has been subaitted to the 

sOlle re vision. ~y co-a uthor, Dr. Pla rk !. Curtis, Il!lS not 

involved in an! of the data collection, analysis, 

preparation of fiqures, or- the first original duft. Re 

did, hoveyer, contribute sign1 ficantly to 1 ts style and te 

the eaphasis of the chapter's contents. 

'-, 
\,. 

.' 

\ 
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Ristorical introduction to the Arctic 'charr "problea" , 

• 
Arctic charr (~llJ:St11llY§ A1RJ..n.!l~) are infalous for 

thei[' weIl knovIi lIorpholoqical plasticity and 'ability to 

accupya variety of habitats (Behnlce 1972, 1980; Johnson 

1980). The great variety of forlls of Aretic charr has lad 

to the naming of lIany species and subspecies. Ny.an fi Al. 

(1981) recognize three sibling species in Scandinavia (~. 

~lRinY~, ~. §~l!!lin.!l§ and~. ~~AgDAli~) ~hereas ,others in 

the USSE (cf. savvaitova 1983) still recoqnize 12 or aore 

~~speeies of ~. ~lRin.!l§. In North A.erica the ~. llR1Ag~ 
." 

"co.plex" has been described as 'collposing of at least tif 0 

forls: the eastern Aretic charr and the wester,n Arctie 

charr (~ePhail 19611. AS well, the west eoast of Rorth 

-America is inhabited by the Dolly Varden charr, ~A1I!liAA§ 
c. 

.~1!~ (WalbaulI). The recent wor)( of Nordeng (1983) and his 

"solution to the char problelD" has shown _ t.hat, in Norvay, 

coexisting forls of Aretic charr are re,,presented br only 

one speeies Nordeng' s rearinq and 

transplantation experiaents delonstrat ed that three 

.orphologicall y di fferen t, coexist1.nq, foras of A.retic 

charr belonqed to the sale qene pool and tha t sinqle 

individ uals could .anifest a 11 three foras durinq their 

lifeti.e. ~ornfi~ld ~1 li. (1981) studied fiY'e lso1at,d 
-

populâtions of landlocked charr in e~stern ~orth laerica 

and co.pared the. electrophoretically to anadroaous charr 

l 

-----_...:--------------------~:--~- - - - - --------

.. 
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fro. the lIorth.est Territories. They coneluded that the 

~enetic ~iffer~nces ~rating these c~arr vere·probably of 
/' 

li.ited e1'olutionar! consequence. 

!{le.etsen and Grotnes (1980) state that "Tvo opposi.nq 

hypotbeses relate to the occurrence of sy.patric stocks of 

arctic charr species. one clai.s that charrs e1'ol'fed 

allopatrically durinq the last qlaciation, and that their 

present distribution and' ~y,patric coexistènce ls du~ to 

i •• igration fro. separate glacial refuges (S1'ardson 1961, 

~cPhail 1961, Milsson ~ l"ilipsson 1971, Ir.an 1972); the 

other claias that charr lare conspecifie (Frost 1965, 
1 

S81'1'aito1'a 1961, ,"73, Seppb1'aara 1969, KolyusheY 1971), 

and tha.t t heir seqreqa tion la, ha 1'e occurred in postqlacial 

ti.es (Behnke 1972, Strêslet 1913b)·. Sayyaitoya (1983) 

sie. tes tha t- "so.e researehers still pre fer to e.plain the 

origin of sy.pa1fric qroupings bf .ultiple 1n1'8.9ioD8, usinq 
\ 

for the pUIpose frequen.tly extra.el! contradictory data 

froll other sciences". 
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!col09Y of lanaloeked and anadro.olls Aretie eharr 

(~WflUJlU -~lRiDIJ) in northern Labrador. 
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A bstract 

• > 

The ecolog! of landlocked and anadroaous Aretic charr 

(SAl!üjJUl~ All!111lUn vas inestiqated in the Hebron riord 

. reqion of nort hern Labrador during the sUller of 1983. The 
. 

anadrolous charr population CA+ at laturity) exhibited , 

accelerated grovth at 3+ coinciding vith the ~irst eyidence 
p 

, 
of feeding .igrations to the sea. Landlocked charr 

~lyerged fro. the ana4roaous charr in qrowth after their 

third sUlmer of' lite (2+) • Tbe first spa _ners of 

landlocked. charr vere obsened at an age of 3+ vith .or-e 

than 50~ of the charr la ture at 4+. "1 siall proportion of 

Il!1n~locked charr (9 of 221) (j're. to a large .5ize si,ilar to 

aature anadro.ous charr. All large landlocked charr •• re 

pisciyorous on sticklebacks CiAlt.'211111 I,ai.ltll) or 

s_aU charr. lccelerated qrovth (at 9+) in the landlocked 

po'pulation coincided vith- the adoption of a plsciyoroU.s 

habit. r,eeding vas 011 siailar food it •• s in youn9 «4+) 

anadroaous and lanl1locked charr. Early laturatioD in the 

saall Iandlocked charr "ay be· r.lated to reduc.d food 

intake in the ~irst 3 sua.ers of . life resultin9, 

alti.atel!, froa hiqh intraspecific co.petition. 

) r 
'~j 
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Introduction, 

has been studied in Canada br a varietr of péople 

including: Grainger 1953; And~e"s & Le-ar 1956; Saanders & 

PQver 1969; McCart~)& Craig 1973: l'foore 1975; Johnson 1976. 

1980; Fraser.& Power 1984; Deapson & Green 1985, ho"ever. 

the Aretie eharr of the palearotie has had '- a auch greater 

history of in-vestiga tion 1~. Mi Isson 1955. 1965; lfordenq 
, 

1961, 1983; Savvaitov! 1961; Nilsson & .rilipsson 1971; 

lu.ann 1972; KIeaetsen & crot'nes 1975. 1980; Kenricson & 

My.an 1976; Jonsson & Ost1i 1979; Rindar & Jonsson 1982; 

Jonsson & Rindar 1982. 

The varie ty "of aorphs that can be exhibi ted by Arctic 

cha rr ~.phasi zes t.he plastiei ty of this fish and its 

opportunistic nature -(JOhnson 1980. lforden'q 1983). The 

resait i5 different populations of Aretie' *harr .~xhibiting 

hiqhly variable gro.th 'rates vithin and bet.een populations 

(cf. Johnson 1980). ..i~sson and rilipsson (1971), Hlndar 

and Jonsson (1982), ICIe.etsen and Grotne~, (1975) and others ---.. '-- -
haye shown that "hen aore ,than bne aorph exists in the sa..e 

localitr there exists a food and habitat seqregatioD 

bet.een the aorphs. Hindar and Jo.nsson (1982) studied two 

chart .orphs fro. the sa.e locali ty in lor.ay that 

deyeloped tro_ a unlfor. younq ~henotJpe. ~he habits of 

thèse two aorphs indlcated that they vere adapted t'o 

- ....... ,---"--- -- .~-...--.~------;-----... 

'" 



'" 

( 

\ 

differ,ent niches 

tbat ha hi tat 

• 

durinq the qrovth season. 

lias due to 

the concluded 

int~~speclflc 
\ 

co.petition for food and they bypothesized tbat the' nll.ber 

of chatr .orphs lIithin a locality depends on the nU.bar of " 

ayailable ,iches during tbe growth season. 

JOhns)n (1980) believed tha:t the differences in 
~ 

aorpholoqica 1 tr~its and the nr ious foras of s,eqreqlltion 

result froll di fferent phenotypic expressions and the Aretie 

cbarr's opportunistic nature to fill e.ptT niches in 

,respons~ to ,~different ecological conditions, not genetic 

differences. Nordenq (1983) states that segregation duriDg 

t he young staqe depends upon both qen~tie constitution and 
u 

access to food. 'SJtreslet C1,913a ~ b) /lnd Nu.anD (1912) 

believe that segregation results froa ecoloqical rather' 

.t han gen~t ie differences' lI~ereas Jonsson and HindaI (1982) 

suqqest that it -.ay be due tG) rando. eyents that result in 

certain individual~. ex,periencing increased qrowth ratas by 

cha nce. 

The pr'O!sent study on the anadro.ous charr of the 

Ikar~t Ri .,er and J.andloc~kad ch arr of Charr Lake, Labrador, 

was undertaken to obtlliJl biological in fona tiOD on 

Yirtually anexploited popalations of Arctie charr liYing in 

the saae riyer systea. Peeding, .aturatioD and qrOw\h' of 

the anadroaous and landlockad charr wera co.pared and 

special attention vas p,ai'd to' the young chatr of aa~h group 

wbere data ~s olten lackinq. Since Charr Lake apparent!, 

- .----------------

.. 

'. 
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harboured tvo .orph~ of l'retie eharr the eeoloqy of these 

l fish vas studied and eo.pared. r 

~, 

~ '\ 
• 

.. 

" 

" 

• -, 

-. ,- - ,,~-, ~.----.. ....... ------. ---~~- :---
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The present investigation vas carrieca out in 

conjunction vith a larger study by the Depart.ent' of 
'" 

Fisheries and Oceans, st. John's. Aretic charr vere 

sa~pled from northern Labrador betveen July 13 and August 

29, 1983. sa'lBplinq sites (Fig. 
, 0 

1) vere the Ikarut RiYer, 

Hebron Yiord and recently named Charr Lake (Ievfoundland 

Geographical Names ~oard, st; JOhn's, 1984). Charr Lake 1s 

approximately 23 hectares in area vith a shallov, rocky, 

litt0ral fring~ and aboat 13 • depth (J. Ha.lar, pers. 
, 

comll.) .in the centre. The lake harbours only Arctie charr 

and threespine .stieklebacks (~~~iI2§1~y~ ~~yliA1~~). These 

fish are landlocked oving to a ser~es of vater~alls along 

the lake's outlet stream, vhich drains into th·e Ikatut 

River. The river substrate is lainll ~oose graTel and 

·rubble (l!urphy & Porter 1974) and is relatively unstable. 

The region of study lies about 25 km north of the northern 

tree liait (Elliott & Short 1919). The Ikarut Riyer 

contains 
,1 

Aretic charr" 'an~ brook trout 

.f2.Jlsi.Mliâ) populations, and éliipties into ,Hebron Fiord. III 

fiord fish vere captured in vat~r vhere salinity ranged 

fro126.0 to 29.01. • RiV'er charr l'ere taken vithin tvo 

kilo.eters of the moutb of the Ikarut River in, fr~shvater, , ' .. , 

the ~a~r·1"tY taken in the Yicinity of the .outh". "Lâ~dloçked 
charr 

, 
vere captured in the litto~al zone and soae deeper ~ 

, 

;; 
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Figure 1. Location .ap of Bebron Fiord. llortherD' 
Labrador. and inset showinq lkarat Ri.er 
and the Charr La.lte s'aaplinCJ slts,$·. 
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, ' 
areas located -close. to the shore. 11sh col~ections verel 

aa d~ using a d.ip~ n'et, hand seine, fJ'ka net, and qill nets Of: 
1 .e sh ,Sir.s~' ranging frol 19 1 .. (3/4") to 1.1 fJ 81 (4 1/2"). :orlc 1 

ienqt'110 and total ~veiqht (vhole) vas racorded for fresh f1sh 1 

vhich ver,e t,hen preserved in 
[ 

4~ bufferad for.alin., Later, 1 
j 

70~ ethyl alcohol. Only the; 
. 

the charr vere transfetred to 

head and visce..ra vere preserv-ed in larqer f1sh (>20 CI). 

~. 

Otoliths ver.e relo'Yed to age the charr and sex 

recorded. 

aid of 

Young charr 
\ .' > 1 • 

a Idissecti nq 

(0 + ta 1 + yea rs) vere . se xed vi th 
~ 

aicroscope. stoaach contents 

the; 
! 

verel 
f \ 

collected and classified only froll! frashly caught" fisli 

(usu~lly' cauqht and presarYéd vithin one hour). The lajOritr 

of stolach:. sa.pIes vere take.,n' bet1!een July 25 and August 1~ 

(19q3) iJ'l tbe lake, ri'Yer and fiord, vi th at least thre)e 

s~~Plinq.dates p~r ar'ea oyar ,this periode Food iteas velté n 

cl assified accorqinq to the.a jor qroups .1, t~ich th~y 

belonged (cf. Fig. 4). T,he proportion of the sto.a,ph 
, \ 

occupied ~y ~ach ')~o~ vas then estiaated and record.eÇi. 

sto~ach~fullnass vas estl.ated u~ing the follovinq guide: 

'" 

'- .,.---;----~..,.. .. :-, ------ - ------~----- -~ ....... -- -

'" 
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STOl'lACH 
,FU LL MESS CODE DESCRIPTION 

/ ____________________ '<11.... ___________ _ 

o' Empty 

1 Nearly Ellpty 

2 l1ediull full 

3 Full 

. Gonad al ma t urit y states vere detet'Ilined accord inq to the 

description given below and is similar to tha t eaployed by 

the freshwater and Anadroaous risheries proqrall, Horthwest 

Atlantic fisherieG centre, st. John's: 

\ 

." , 
, 

j 
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!'! A ,.U ? ! or y ST AT! DESCRIPTION 

----------------------------------~------

2 

4 

5 

"7 

Iiuature, gonads nO\'deyeloped. 

Pla tur ing, SO.9 gonadal d eYelop.ent but 
spa lIning will not likely OCCUI this year. 

Pfature, fish 11111 span th_is rear. 

R l pa , q 0 n e d s f q 1 b od Y c a y it y, se lU a 1 
!>ro::luct easily -?xpressed fro. fish. 

Spent, fish spallned earlier in the ·rear. 

1 • 
Spavn~<f previously, utaring this year. 

5 pa"n~j previousl y, .atarino next ~a.r' 
or beyond. 

Quest iona bie. 

--------------------------------------~--------------

'ù 

rn this stady aIl fisb vith a u.turity state qreater 

than or equal to 3 are considered to bé;:> lIIature. ,ish in 

a"3.turity states l or 2 are considered i •• ature. Yecundity 

data were collected on1y fro. f1sh in .aturitr state 3 and 

av era ge egg' slze va s detenined on 1 y ,fro. fish in.a turi t y 

state 4 as fish in the latter state uy haye already lost 
.~ 

soae e'1gs and fish in tha for.er st~te did not contain .ature 

eqgs. P'ecundity vas detenined by direct enuaeration and egq 

si ze va s de tenin~d br talting the a venge length of 10 egg s 

placed in a line. Ali figure s elce pt Fig. 1 vere generated 
. 

usinq the co.puter graphies systell SlS/GRAPH fro. the 

statistical lnalysis syste. of SAS Institute (Cary IC, USA). 

~ 

t
, 

.,II: 
" 
" 
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Pe sul ts 

A total of 433 Arctic charr lIer~ collected iroll the 

Ikarut River and Rebron Fiord (anadroaous system). '1'here vas 

no evidence to sllqgest that these fish vere anythinq other 

than tl1,,. !inadrollous stock i~. no st real! re siden t fish v€re 

oresent in the sa.ple. Tvo nundred and tventy-one ArcHe 

chan wer~ taken fro. Charr Lake (landlocked syste.). Th~ 

ilia jOrl~Y of landlocked charr lIatured at a slali size and 

'?:=rlya:Jt- and vere cauqht along the littoral frinqe of the 

laite. Only nine c,harr lIere captured that vere cOllparable in 

size tl) mature anadrolDous charr and these vere aIl taken 'in 
~ 

a e'" p va t ~r. SU IIl11ar! ste ti sUcs for cha rr froll the land locked 

and anadrollous syste.s are cOllpared in Table 1. Sel ra tlos 

f~r both the anadroaous and lan11ock~arr vere 1: 1 at each 

age an d for each population. !'Iature anadroaous charr had a· 

lIean length ôf 54.8 Cil (5D :: 5.327) and tean age of 9.0 ye,ar,s 

(sn = 1.512). r!ature landlocked charr fell into tvo groups: 
. 

slla11 .ature chan cauqht in the littoral zone (aean lenqth :: 

13.3 c. (S!>:: 1.659) and .aan ~qe = U.3 years (SD = 0.786}) 

and large la ture cha rr caug ht in deeper vater (aean lenq th :: 

58. 1 c. (So :: 2.715) and .ean age, = 14.9 years (5D :: 2. 511S» • 

l'lean fecundi t y in the s"all charr vas 74 eq9 s per indi Yidual 

a!\ d lean 9qg size at aaturi ty vas 4.4 ••• . 
Grovth rates (.ean lenqth-at-aqe) in the first three 

1 
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Table 1. Su •• ary statistics co.paring the .ean, 
range, standard deYlation and sa.ple size 
vith age for the t'aria bles fork Ie-nqth and 
vhole veiC}ht for Arctie ç'barr frol 
landlocked Charr Lake and the anadroaous 
Ikarut Riyer 1 Kebron Fiord sfste., 
northern Labrador. 

) 
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AGI GROUP 0+ 1+ 1+ a+ 4+ 5+ e+ e+ 10+ 11+ 13+ 14+ 15+ 1.+ 18+ 

CHA'''' LAKe 
lUI UIIlTII (011) 4.6 6.9 9.5 11.4 12.9 13.9 15.5 19.6 40.4 54.5 57.0 60.0 61.0 58.0 58.0 .. 11.- 3.1 5.9 1.3 9.0 9.5 10.3 12.3 19.6 36.5 s...5 57.0 60.0 61.0 55:0 58.0 
MI ..... 6.0 7.7 11.6 14.7 18.7 18.1 24.3 19.6 44.2 54.5 57.0 60.0 61.0 61.0 58.0 
S.O. 0.739 0.541 0.925 1.508 1.443 1.621 5.843 5.445 4.243 

1 ItEM .ICHf ., 1.3 4.0 9.5 17.5 24.7 31.4 58.1 75.7 675 1650 1850 1800 1900 1850 1650 
.. L .. 1 ...... 0.5 . 2.1 6.0 1.6 9.5 10.2 18.5 75.7 500 1650 1850 1800 1900 1450 1650 

, .. Xl .... 2.4 ' 5.6 11.0 32.4 ~.5 74.8 168.7 75.7 850 1650 1850 1800 1900 2250 1650 
5.0. 0.492 0.943 2.1145 6.826 8.727 13.18 73.80 247.5 565.7 

1 " 21 II 19- 37 71 36 4 2 2 

AGI GROUP 0+ 1+ . 1+ s+ 4+ 5+ e+ 7+ e+ 1+ 10+' 11+ 

lit. RUT .. IV.R 
H .... ON PtallO 

lUIt L[.TH (011) 4.1 6.4 9.9 13.6 21.6 26.4 35.4 49.1 51.1 52.4 53.9 60.3 
... 111 .... 2.5 4.5 7.1 8.8 12.1 22.3 15.0 45.0 44.5 49.0 43.0 57.0 ........ 6.1 10.2 13.9 24.5 30.2 32.2 49.5 55.0 55.5 54.0 65.5 63.5 
5 .. 0. 0.874 1.184 1.171 3.170 4.364 2.617 12.46 3.564 4.170 2.287 7.052 3.253 

MEM .ICHf (GM) 0.8 3.0 9.8 27.8 108.3 185.7 600 1300 1379 1625 1607 2133 ......... 0.2 1.1 3.1 5.8 15.3 100.2 25.5 950 1000 1250 850 1750 .... - 2.0 10.2 19.3 147.5 274.3 350.3 1250 1800 1750 1800 2750 2550 
S.D. 0.413 1.640 3.24' 25.92 61.43 67.80 504.5 334.2 282.6 259.8 616.1 401.0 

" 85 62 93 95 48 14 8 7 7 4 7 3 
-.:.1. 

l' 1 

"' 
,. 

~,,/, 
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sumllers of life vere si.ilar for the anadrollous and 

landiocked charr (Fig. 2) • Afterwards, landlocked chart 
-

appeared to ha va a slov rate of grovth cOllpared to the 

anadromous charr up until an age of 8+. LandLocked Arctic 

charr oider than 8+ exhibit Il rapid period of grovth and 

attain a size sial1ar to that found in the anadrom?us 

po pula tion. The< period of accelerated grovth in the 

anadromous population appears to occur betveen 3+ and 7+" 

years vhereas it occurs betveen 8+ and 11+ years in the lake. 

The original length-at-age data in Charr Lake (Fig. 2, 

bottom) show the separation bet veen 
t 

the sllall and large 

landlocked charr vith the latter exhibiting the greatest 

lengths and ages. 

Anadromous charr aatured at a larger size and older age 

than the lIajority of landlocked charr (rig. 3). ~ature fish 

do ,not appear in th~ anadroaous system until 7+. In 

contrast, mature charr appear in the landlocked systea at 3+. 

The age at vhich at least 50~ of the charr are ~ature occurs 

at 8+ in the anadro.ous system and 4+ in the landlocked 

systell. 
, 

1ish in .aturity state 7 are often difficult t~ 

distinguish froll fish in lIaturity state 2. This .ay be 

reflected in the lIaturity data by a high proportion of the 

latter in the older fish. It i5 also not possible, generaIIy, 

ta differentiate betveen first tiae spav~ers and repeat 

spavners. 
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Figure 2. TOp: Plot shoving .ean length at age 

___ 1 ~ __ ... _ _) 

for anadroaous (Ikarut Bi~er 1 Hebron 
Fiord) and landlocked (Charr Lake) 
populations of Arctie charr ~n nortbern 
Labrador. j 

Bottom: Plot of-ra. length data versus 
age data for s.all and large foras of 
Aretie charr frol Charr Lake shovlnq one 
continuous gr.ovth curve • 

• 
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Figure 3. Frequency block chart shovinq the state of 
lIa.turi~, at eacb age (adjusted to 1001) of 
anadro.ous chan fro. the Ikarut Bi"er 1 
Hebron Fiord s,ste. (R) and the landlocked 
Cha.rr Lake CL). Values U.ediately under 
e'ach block are sa.ple sizes., 
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The cbange in tbe proportion ~f major food ite.s found 

in the sto.achs of Aretic charr at ~ach age vas deterained 

iro. st~aach content an~11sis. In the anadroaous syst~. 

(rig. 4, top) chirono.id larvae and general 

invertebrates are i.portan~ in the first year of life vith 

decreased iaportance in each successive year until 4+. The 

proportion of diptera pupae inereases untll 3+ vhere th~ 

first occurrence of aarine food it~ms (copepods, aysids and 

a.phit>o~s) appears ·in th~ diet. The percentage of .arine 

food it?s in the stoaach of the ana1roaous charr increases 

until 6+ vhen the charr are feeding exclusive1y aD these 

i te.s. Fi sh hecoae pa rt of the diet a t 4+ vi tb 50.e 

indication of increasing consuaption vith age. 111 fi sb 

reeovered from the sto_achs of anadroaous charr vere s.al1 

«3 ca) juvenile sculpin (probably lç~li~ ~A1»lA). The 

exceptions vere ). large charr v~ich each contained one of the 

fo110winq: a 6.0 ca sand lance (A .. ~~I!.~ sp.), a 13.0 ca 

eapelin (d~1121y~ lill~»~) and a 11.5 ca Arctie charr 

The diversity of major foo~te.s is not as great for 

the landlocked charr, vhieb appear to be feedinq aore heay11y 

on particular food iteas (l'ig. 4, botto.). Botto. 

invertebrates re.a1n an iaportant food ftea at least until 

ihe charr are 5+ and the proportion of ~irborne in~ects in 

the diet increases until 6+. It 6+. and a lenqtb qreater than 

24 cm, a,1! landlocked eharr have becoae piseiyorous. The 
/-
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.. 
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1 

Tiqur~ 4. Histoqraœs shovinq the proportions o! food 
iteas found in the sto.achs of Sil~2lin~ 
~l2in~~ (adjùsted to 100~ at each age) for 
the anadro.ous charr (Ikarut RiYer 1 Hebron 
'iord) and landlocked charr (Charr Lake). 
Airborne insects include flrinq and 
terrestrial insects. Botto. invertebrates 
include bivalTes, pelecypod .ollusks and 
mai nI! insect laryae, other than diptera 
pupae and chiroDo.id Iarvae, found in the 
benthos. 
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. . ~ 
p1sc1voro~s eharr 

on threespine 

vas - found to fee~Ung 

sticklebacks 

vhereas aIl, tlhe other .pisei vorous charr fed 

.~~(~ 
C:Jf.at't. A total of 19 'stieklebacks 

C.ean length = 1.6 cm) vere reeqvefed :tO! t~stomach of the 

slIallest pisei vorous char r. Fi ve la rqe pisei Torous charr '. 

contained a total of 17 s.aller ArcHe charr in their 

st6machs. The mean length of these prey iteas was 11.~ cm 

El 
vith a range of 9.5 to 14.5 Cil. AlI other large landlocJced 

',charr had elllpty-stolllachs 3.t the time of capture. 
e).... , 

~E' relati ve proporti on of jstomach full ness levels a t 

each. aga shows differences betveen the anadroaous and 

lanjlocked charr (fig_ 5). The an~dro.ous charr tended to 

have full stolllaehs in the first four sua.ers of life. Ovar 

the same ages, the landloeked 
• 

charr had only a small 

proporti-on of full stolllàc.l:t.s and ,a Mueh higher p'roportion of 

". 
nearly aapt,y' sto.aehs. As < a - general observa tion, i t vas also 

D 

apparent that vhen anadrollous ehatr had full stomaehs they 

vere ,in faOct, 'distended whereas landloeked charr rarely had 

distended sto,sachs "hen tney vere full. Lal'ldloeked -eharr in 

,~1iuritY state 3 or 4, that vere caùght, in late sua.er: before 

~wning, t .. vere fo~.nd to have a high prop.ortion ~of allpty 

st ollachs (Fig. 6). These were not included 
~l~ 

in the .data of 

fig. 5 since 'the reasOll for this is probably behaYioaral 

~ (related to spavning) 
f,) 

and not related to food a1ailability. 
J 
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l"igur" 5. Freguency block chut shoving steaach 

----------
.. .--.-­_.-'-----

o 

fullness levels at each age (adjuste~ to 
1 OO~) of anadrolIIous charr froll the Ikarut 
River / Hebron Fiord systell (R) and the 
landlocked Charr Lake (L). A stolach 
fullness value of :zero represents an ellpty 
stoll8ch and a value of 3 represents a full 
stolDach. Values illlleùiately unde~r each 
block are sali pIe siz.es. Charr in .~!turity 
state 4 and' those in l!I,at.ur1:t'i' state 3 
caug~in .id-to~h""A'ugust (19 to 29. 
19B3, .spawni~eptember) 'vere net included 
in the {.i.q1îre (see text). 
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frequency block ch~rt showing sto.ach 
~ullness levels for iuature fish (uturity 
states 1 and 2) and .aturinq fish (taturity 
stat., 3) ca·uqbt b~tveen July 2S and August 
4, 1983 (J), and those cauqht !ro. August 
28 to 30, 1993 (A), in Charr Lake. Chan 
soavn in septe.ber. Sallple of .aturity 
sta te J f ish fro. la te August Cl) also 
ir:cltldas f1sh in lIaturity state. lJ. values 
i •• e1iatelr un1er each block ~re sa.ple 
51.Zes. 
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Di scussi.on 

It is apparent tha t the qrovth patterns of th9 

3nadrolous ani landlockeri charr frol the study site beqin to 

diTerqe after thelr thirj sua.er of life. In the fourth 

SUluer of life C3+) so.e anadrollous charr viII spend tbeir 

fi rst su .a-H ln the sea an1 so.e landlocked charr vill spa"n 

for the flrst tlae. Th~ necessarily large expenditure of 

8n E:- r gy n ee:: eJ t 0 prod uct;> reprod ucti y~ prod ucts ln tb~ s.a11 

lan110cked charr and the acceleratej gro"th due to .arine 

f"'e1ing of the an~drollous charr results in further diyerqence 

af th~ir qrovth curT"?S. 

From the feeding studies and gro"th curTes ve can 

concluie that accp.lerated qrovth in the anadro.ous charr 

occurs when th o fish flrst begin fee~inq 

see (at 3+ or 4+). The accelerated grovth 

chart of Charr Leke occurs vhen the 

intensiTely in the 

in tbe landlocked 

fisb deyelop ~ 

piscivorous feeding habit betveen 6+ and 10+. Mu.ann (19140, 

from wUlD.ann 1912) proposed that sale of the charr recruits 

became pisciyorous at a cartalln size and begin a ne. stanza 

of grovth, thus accounting fo~ the large difference in size 

betveen th~ tvo for.s. AYailable data suqqest that this i5 

"bat is occurrinq in Chan Lake. IndiTiduals aay first begin 

feedi-ilg pri.ari 1 y on stick lebacJts, eTentua11y sv1 tcbinq to 

ch~rr '!s they increase in size. rr~ser and Pover C198"> 

found a si.ilar situation in Lac DucreuX in northern Quebec. 
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Aretie fish populations are lenown to often erhibit 

bi .oda! population structures (Johnson 1976) .. Length 

frequency distributions of upstrea. dgratinq anadro.ous 

charr (Fig. 1) caught in a counting fe~ce on the Ikarut !HYer 

:!urinq 1981 and 1992 (fro. Porter F, Qe.pson 1983) show Il 

charêcte.ristic distribution.. In contrast age 

frequency :Hstributions for these fish vere not bi.odal. This 

W~S ~lso obser.,.,1 in the rkar~t River durin1 1983 (Deapson, 

pers. CO.II. ) , the year of t ne presen t study. A trough in the 

langth frequeney distribution occurs ~et"een 20 and 40 c. 

which coincides vith the lenqth inter.,al oyer vhich 

~cce lara ted ~rovth takes place in the a n'1dro.ous charr (Fig. 

2) .. 'l'h-:= landlocked population in Charr Lake a Iso erhibi ts a 

bi .odal length frequency :iistribution. The central reglon of 

" 
the lüe W3S inaccessible to sa.pling 50 further sa.plinq ur 

su pport or r~ f ute thls f indinq. The large, pi sei ,orous, 

lan~locked charr vere obser.,ed to feed exclusi,ely on s.~ll, 

.aturl? or lIaturing, charr. Tell interllediate sized chan vere 

col1ecte1 1uring sa.plinq resdtinq in the bi.odal population 

structure. Johnson (1976) hypothesi zed that the adult 

portion' of th9 populatio~ suppresses the ju,enile (.ode 

through salt? suppressiye force and that the suppression is 

e,i1enc~'1 br the bi.ojal structure of the popul~tion. He 

suqgesteè th~ t cannibalis. plays 50.e part in the 

suppressi,e pro cess but that it 15 unlikely to be the .ain 
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Lenqth frequency distributions of upstrea • 
• iqratinq a~dro.ous charr ca,lIqht in a 
countinq fence on the Ikarut RiYer durinq 
the su •• er of 1981 and 1982 (fro. Porter & 
Oeapson 1983). 
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.echanisi. Pover ("978) sta ted 'that it is the co.bina tion of 

the grovth and lortali t y pa tterns (couplad vith the lo~g li fe 

spans of the fish) that produces the bi.odal population 

structure often found in Aretic lakes. Povar's (1978) 

el:plana tion i SilOS t pl a usi ble for Chur Lake al thouqh the 

pisci yorous habi ts of larga charr feedinq on larqer, 

in di vi 1 uals of the sile Il ta t ure cha rr likely enhances the 

billoèality of the population. 

In alpine and aretic lakes where the ~ooplankton 

cOlllunity is siali /l11 charr- lIay be It::lvarfs" except for 

eannibalistie indiTiduals (Hindar & Jonsson 1982). Based on 
& 

stolach content analysis Charr Lake Eits this description .. 

Mu.ann (1912) states that Meres'heiller (19"1), Schindler 

(1936, 1950) and Ifuunn hi.self aqree in affect that slow 

gre"th is r'?la ted to food nai la bili ty, ei the r 

physiologically or ecoloqically. Kindar and Jonsson (19A2) 

hypothesize that the occurrence of different charr 1I0rphs 

1epends on the nu. ber of a~ailable niches durinq the grevth 

s~a5en and that habitat seqreqatien of the lorphs 1s due to 

intraspecific co.petition for fOQd. Jonsson and ffinda r 

(1982) sta t e that large .ales ar"? probably the pr incipal 

spavners throughout the spa.ning period and appear to 

fertilize first the eggs of large fe.ales, then of the s.al,l 

.aturing fe.ales. 

Ile haye seen that in the first 3 su •• ers of life <1rovth 

13 virtually identical in the anadro.ous and landlocked 

i 
• 
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"<? pula t ions. rillediatel y after this period the slall 

lan1locked charr begin sexual development "hereas th;;! 

anadrolous charr begfn to accelerate their qrowth rate. 

Nordeng's (1983) transplantation and rearing experi.ents lead 

US to believe that the anadro.ous and landlocked charr baye 

the sa.e potentlal for grovth. The feeding data show us that 

the land~ocked charr have about the sale selection of major 

fooa ltems in these early years as the anadrollous river charr 

although the proportion of these food items in the sto.ach is 

dif:9r~nt anc i5 probably related to a,ailab1lity. The only 

r~al 1ifference between these tvo groups of fish appears to 

be r~lated to the allount of food in the sto.aehs. The 

stomaeh fullness data inà1cate that the young river chatr 

have consistently fuller stoltachs than the young landlocked 

ch~rr !nd sugg=sts tbat thare is a ~iqher abundance of food 

available in the Ikarut Hiver than there 1s in ~harr Lake. 

This difference probably results fro. high, intraspecific 

coltp~tition for 8vailable food resources in' the lake coupled 

with reduce1 cOIDetition 1n the r1ver due to the 3easonal 

.igration of oider, anadro.ous, charr into the .arine 

en viroD aent. The di fference in foo1 intake, hove'er r is not 

app~rently sufficient te separate the grewth of the 

anadro.ous and landlocked charr br the end of the third 

sUI.er of life (2+). An explanation for thls pheno.enon .ay 

be that the food suppl, is not li.itinq to qrowth ln the 

first thr99 su •• ers of life for the landlocked (and 

\ 
\ 

\ 
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anadrOMous) charr, but,. that the lover food resources 

available to the landlocked charI" triqgers so.e re5ponse that 

co IIImences the lia tura tion process in these fi sh. 

Dutil (1984) stated that the Success of Arctic charr 

throughout the Aretic suggests that they have deYelope~ 

physiological lIechanisms to meet the eli.atie conditions that 

prevail in northern vaters. He concludes that A.rettc charI" 

have probably develope1 mechanislIIs that permit tke. to lIIake e 

ba lanced decision on vhether or not to reproduce in a g1 ven 

year an1 that this decision lIay 1epend upon stored energy 

reserves. Jonsson and Hindar (1982) state that their data 
. 

supports the hypothesis that fe.ale Arctic charr lIature 

sexually at the age that lIaxillizes the1r fitness vith1n the 

con str'u nts ill posed by gro vth and suryi Yal. Mordeng (1983) 

believes that the ?ercentaqe of offspring .reac:l'linq s~xu"11 

uturity at an euly aqt? is influènce1 br feedinq intensity. 

Hindar ~ni Jonsson (19~2) suqgest that the "decision" of 

IIhether or not to sature a t a young age 1 slIall 5i%e lia y be 

.ade in the l~te parr stage vher"!as Balon (1980) sllggests 

that ey~nts in the ~arl y ontogeny deter.ine tbe adult 

Data fro. this stlldy sU9qèSt that reduced food intake in 

the first three su •• ers of lite in the landl-ocked ch~srr 

(and/or tha high density and intraspecific etition 

usuall y ~ssocia ted IIi th i t) .a y ~esul t in 

response of .aturing at an early age an1 size. Thl'! 

L 
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land10cked charr, under hiqh su •• er density and reduced food 

intak9 jue to h~qh intraspecific co.petition •• ature at a 

sIIall siz~ and yloung age. The anadroaous Arctic charr, un1er 

1011 sUBI.er ,\ensities. a sea sonall! expanded food base (ocean 

fe-e:Hnq). and o~s'=!rYed grea ter food intake in t'he YOUO(! «4+) 

en j01 lov intr!aspecifiC co.pet! tion durinq the "feeding 

season" an1 respond br grovinq and _aturinq "nor_ally". 

Th'!: tvo aorphs of ~harr found in t:herr Lake appear ta be 

seqreqated br food and habi tat. The larqe charr occuPY deeper 

w~ te rs a n1 a re p~sci yorous vherc:!a s the s_a 11 charr occupy th"" 

li t toral zo ne a nd _a i nl y feed on the bant bos. sindar and 

Jonsson state that only' the fast-grollinq parr 

transforaeè ta "noraal- charr in VangsYatnet in western 

Norvay. It i5 possible tha t this a1so regulates lI~ich charr 
/ 

b@coa!:! large- in Charr Lalc.;. u. on1y fast qrO~9. hiqhly 

1 
coap9titiye charr, that are able to escape ..lpreojat!on br 

lar 1er charr a n1 re~ch a size IIhere t hey t/;.sel yes becoae 

pise i .,orous. 
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A bstract 

Tventy-tvo species of .~tazoan parasites vere collecte1 from 

landlocked and anadro.ous Arctic charr 

north~rn Labra10r. One species, !~1~A2D~hy~ !2n~~I2n, represents 

a nev host record. Several parasites shoved increasinq levaIs of 

infection vith age of the charr but their predominant site of 

location vith in the host did not change. The .ost dominant 

In the anadromous system 
, 

Most 

do.in~nt. L~ndlockad charr had heavier infections of QiR12§121~m 

sp. than hav~ ever been recorded for any fish. AlI landloclted 

charr Vf>r~ lnfected vith parasites br age 1+ vhereas aIl anadrolIIous 

charr v~r9 infecte1 br 3+. At 1+ years of age 43~ of anadromous 

charr vera infected vith .arine ~r brackish vater parasites. Some 

young charr; not yet ready for the anqual seavard aigration, may 

aake short ~eeding excursions into saltvater. 

.. 

1 
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Introduction 

Parasites can he used in a Yariety of vays to study indirectly 

the bl;!havioral ~coloqyor~ne bost. Parasites as bioloqical tags to 

separate stocks of fish are prohably the best knovn exa.pIe 

(sinderllann 1961: pippy 1969; Hare & Burt 1916; Platt 1916; 

Beverley-Burton & Pippy 1918; Kennedy 1978b; Dick & 8elosevic 

1981). In ~ddition, because parasites can be classified often as 

fr~shv~ter, marine or brackish vater, they can be used to indicate 

at vhat stage ~f its life a host 15 be1ng exposed to these vater 

types. The parasites of Aretie charr (~~lI~linY§ ~121nY~) have been 

studied in varyinq degrees of thoroughness in North Allerica 

(Andrevs & Lear 1956; Jamieson 1972; Hicks & Threifaii 1913; Hanek 

~ ~olnar 1914; ~udry & ~cCart 1976; Beverley-Surton 1918; Eddy & 

Lankester 1918; Curtis 1979, 1983; Dick & Belosevic 1981). 

In Labrador, Andrevs and Lear (1956) exallined cOlillercial 

sea-run charr an1 reported only tvo 5peeies of parasites. Hicks and 

Threlfall (1973) e:r:allined a total of 35 charr from four locations 

in Labrador recovering 16 qenera of parasites. No 1D0re th an 11 

charr call~ irom a single location and only 3 charr came froll a 

landlocked lake (a lake vith sOlle for. of obstruction, 1~. 

waterfalls, preventinq fish frol entering it froa the sea). 

The present study was designed tQ describe the pacasite faunas 

of Arctic charr frol a landlocked lake, a river and fiord aIl 

belonqing to the sa.e vater syste.. It vas intended to axa.ine the 

changes in parasite intensities vith age vith eaphasis on the 
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1 
younqer charr, and also, to look at increasing preyalence and 

intensity of .ar~ne and brackish water parasites ln the anadro.ous 

fish to deterœine wben these fish vere first enterlng brackish or 

.arine waters. 

) 

/' 
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~ateria15 3nd ~~thods 

~rctic charr vere sa.ple~ fro. northern Labrajor betveen July 

13 ~n1 ",uqust 29, 1983. sa.pling sites (Fia. 1, Chapter one) vere 

th~ rkarut River, ~ebron Fiord and the recently na.ed Charr Lake 

(Mevfoun11and Geogr'!ohical Halles Board, St. John's, 1984). Ch~rr 

Lake is ~P?roximately 23 hectares in area vith a shallov, rocky, 

littoral fn.nge '!nd about 13 œ depth (J. liammar, oers. CO.II.) in 

the centre. Tha lake harbours only Arctic charr and threespine 

sticklebacks (g~~i~IQ§~g~§ l~~lg~ly§). These fish are landlocked 

owing to 3 s~iies of vaterfalls along the lake's outlet stream, 

vhich drains into the Ikarut River. The river substrate 1s mainly 
t 

100se gravel an1 rubble (~urphy & Porter 1974). The region of 

study Iles about 25 km north of the northern tree lilit (Elliott & 
. 

Short 1979). Thé Ikarut Riv~r contains Arctic charr and brook 

t~out (~~1!~liDY2 1Qn1inàliâ) populations, and empties into Hebron 

Fiord. AlI fiord fish vere captured in vater vhere ~linit~ ranqed 

.' froM 26.0 ta 29.0'-. River charr vere taken within 2 kllometers of 

the lIouth of the Ikarut River in freshwater, the lIajority taken in 

the vicinity of the Mouth. Salinity at the river mouth during fish 

collections vas always less than 2". Fish collections vere made 

using a dip net, hand seine, :yke net, and gill nets of mesh sizes 

ranqinq from le) II1II (3/4") ta 1'4 1111 (4 1/2"). Fork lenqth and 

tota 1 veiqht (whole) vas recorded for fresh {ish which vere then 

preserved in 4~ buffered forllalin. Latar, the charr "ere 

transferred to 701 ethyl alcohol. only the head anj viscera ver~ 

i 
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oreserved in larqer fish (>2
0
0 cm). 

Autopsies vere carried ou~ on 80 Aretic charr fro. Charr Lake 

~nd a total of 95 charr fr~m the rkarut River and Rebron Fiord. 

~onadal maturity states vere recorded as defined in Chapter One. 

In this tbesis ~li fish vith a ~aturity state greater than or equal 

to 3 are considered ta he sature. otoliths vere removed and used te 

~qe the fish. Stamach contents vere eollected and identified as te 

njor 1roup",,- ~o1y surface, body cavity, oral cavity, gills anj 

'" inner operculum, eyes, esophagus, stemach, pyloric caecafl, 

intestine, uret~rs and swim bladder vere examined for œetazoan 

parasites. 

IIhen gill netting fish, it vas found that charr caught in the 

nets vould beqin ta lose parasites from body openings (anus, gills) 

vithin minutes af capture. For this rea~on only freshly caught fish 

vere used for parasite analysis and ~hese fish vere immediately 

placed in individual plas~ic bags. Despite this "effort some 

parasites still laft the fish but vere contained by the plastic 

bag. The bOdy location for these parasites vas classified as 

"indeterminate". Parasites vere ta ken froll preserved fish and 

stored i"n ql yceri ne a lcohol un Hl processed for iden tifica tian. 

Pt9valence, Mean intensity and dominance values vere used to 

describe the par~site faunas. Prevalence is the percentage of the 

total sample of f1sh that is infected vith a particular parasite, 

anj melin, intensity is the lIean riullber of indi viduals of a 

particula~ parasite species 

~argolis ~1 ~l. 1982). 
,AJ 

per infected 

DOllinanee 1s 

fisb in a sa.ple (cf. 

the total nu.ber of 



-50-

indiYiduals of a particular parasite species expr~ssed a~ ~ 

percentage of the total nu.ber of aIl parasites-~n that~sa.Ple • 

• 

L Ii 
c' 

o 
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~esults 

A total of 22 speeies of oarasites vere rgeovered fr6. Aretie 

~harr taken from Charr Lake, Ikarut River and Hebron Fiord in 
-, 
northern Labrador (Table 1). 

. ) 

One parasIte, I~i~~nçhY~ mQn~At~~Qn. 
-..... ' -

"as found on -the gill filallsnts of one 10 year old (36.5 ea) charr 
e 

Çrom Ch3r= Lake anj represents a nev host r~co~d. Identification 

vas base1 on the examination of the anchors and copulatory o~gan as 

1eseribed br 9ykhovskaya-Pavlovskaya 

sDecies of p~r~sites vere reC'overed froll! AO 

(1962). , Sixteen . 
'\ 

landlocked charr trom 

Ch~rr Lak.-= anJ 1'9 sp~cies Çrolll 85 Arctie ch~rr from the anadroaous 

population in the Ikarut River and Hebron Fiord (Table , 2) • 1'1ost 

3p~cies ~ oarasites vere found in more then one body location but -1enerally th~rp vas' one body location in -which it "as 1I0st 

prevalent. Other species vere found only in restriete1 locations 

ureters, â~!~i~Qls ~!!~i2Bi~ in the oral eavity and ~~1.!~~21! 
" 

~~~t&~li onky on th~ gill filaments or attached ,to the inner 

" opercululi. 

The 1~ta show no trend indicating a change in th~ predollinant 

location of recovery vith' increasi,ng age for 'any of the parasi tes. 

As , rasult data 
'1 

shovft..-~ i n '!'3.bl~ 

-parasite habitat 

for aIl ages vere grouped to 

2. Table , su •• arizes the 

(.arin~. brackish vater or 

to ~argolis and Arthur (1979). 

produee the results 

da t Cl and li s't 5 the 

fresh 'la ter) accqrd ing 

, ' 
" • 

.P 

-' , 
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\ 

• 

Tabl'? l, Speci~s list of parasites found ln Aretle 
c harr (~~!ili.nY~ Al.2inY~:> from th~ Ikarut 
R 1. ver, H e br 0 n Fi 0 r dan d Cha r r La k e i} 
northern Labrador. Habi'tat types 3.re: fi 
:reshnter,!'I :;; marine, an1 B = brackis 
water. Parasite location lists locations in 
"r'1er of decreasing importance. 

... 

\ 

.' 

, 

l 



CLASS SPECIES HABITAT LOCATION 

~nogenea 

Trematoda 

( 

T.~hwI l7IIOJW1luron· 
(Wagener. 1857) 

BPacfryphaZt..us ~ 
'fOdhner. 1905) 

lJwnodIm% Z • ~ 
(Mülle~76) 

~lItorrun fari.aP'ri.s 
(Müller. 1784) 

Du'Og~ !1œ'""icus 
{Müller, 1784) 

Wei thcurUr gibbo8W1 
( Ruda 1 ph i. 1802) 

Di.p 7..otltonurr tIp (p) . 

C 
J 

PhlI z. z.od1..torrurr Z iIrrloea FW 
(Sandeman & Pipp!. 1967) 

Cestoda Bot~ .~i.tI B 

NeInotoda 

( Duvernoy. ~ 842 ) 

lJ'i.p1riJ Z. l.abcnnz.illfl r.iImdzei ticvn 
. (N1tzsch. 1824) 

Dip1qJ 1. l.abcnnz.illfl di t;r.,."" 
{Crep1in. 1825) 

EIIbô1;~ ~4nIII 
(Bloch, 1779) 

Eu1Jqt~ eaZ,vdw 
( Schrank • 1790) 

Pro~haz.w" tz.Irridoooz. Zu. 
(Wagner, ,1953) 

~har.w. 'L0ngi001.U. 
(Ieder, 18(0) 

Capiz,ZaZ'i.a .az,v.z.w 
(Po1Ylnslcy, 1952) 

, J 

ey.ti4./.00Loi.d.tl ~Wrra 
( Zeder • 1 800 ) 

Phi1.oPwltl:z ~z.urr 
(Si..,n & Simon, 1936) 

~~ 
(Rudolph1. H112) 

Acanthocepha 1 a "'Uc~hua Zat:cJoaU. 
(Le1dy, 1851) 

Copepoda SalltrinDoZa ~ 
(~er. 1837) 

SaÜtril1cOZa ~i 
(Olsson, 1869) 

*New l'ost record. 

FW 

FW 

AI 

AI 

AI 

AI 

AI 

fil 

AI 

FW 

Gi11s \ 
\ 

StOllllCh. esophagus. some 1 n caecae, 
anterior & posterior intestine. 

Posterior intestine, anterior 
intestine, seme ln caecae. 

Ppsterior intest'ne, anter' or 
1 ntes t, ne. caecae 

Stomach, esophagus 

Posterior intestine, caecal! 
J 

filetacercari" in epichorioidal lymph 
space and lens of eyes. 

Ureters . 

Caecae, anterior intestine. 
posterior intestine. 

Plerocercoids encysted on stomach 
& caecae, SOllll! in body cavity. 

P1erocerco1ds encysted on stomach 
& caecae. 

Caecae. 

Caecae. 

Caecae, anterior intestine. sorne 
in posterior intestine. 

Caecae. anter10r intestine. 

Stœllch. 

S toma ch • some 1 n caecae. 

St0t8th. body cavi ty. caecae, 
SOIe in intestine. 

Posterior intestine. 

Anterior intestine, postèrior 
1ntestine. caeèae. 

Qra 1 Ca vi ty . 

G111s & inner opercu11111. 

/ 

~ 
t 
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"'3.b~ ~ 7. "r'!1UE-!lcy ':>~ occurrenc'" (') of eac~ 
parasite in each bod~ locatlon pxa_lned for 
'!ll ages g!:ou?e~ toqethe:. QS:: body 
surfac~, BC = bojy cavity, ~ :: oral cavlty, 
';1 = gills anj lnner ope~ulu., ET = e1~s, 
E = e50phaqu'S', S :: stollech, C = pylorlc 
caec~e, AI = anterlor intestine, PI = 
~osterior int~stine, 8 = indeter_inat~, cr = 
ureters, SB : swi.bladder. _rctic charr are 
~ro. Ch~rr L~ke (top) an~ Ikarut piver / 
9 ebron ~iord (bot to.) • 

.. 

1 



CHAR" LAK! 

LOCATION 

S~ECIES 8S K Il GI EY E S C AI Pl • U -:.r.raDPID~te1"Ql'! 100· 

a....odo"" -~ 25 '2 

~.œ ........ :_u Z7 '5 )4 

.:n.;;z.o._ ç(p 100 

,::.odu_ ,.-0'" 100 

.:>tplq, • ...:>bot':M-_ ~:U!lr' 86 

:>-..plij. • .obotr.r-_ 11 r~ 9' 

EJ>ot:1u-t.1I ~.w' '00 

ElLbOdr1"t-V'f' .~ .... u. .. -:."t '00 

~t4oacp'la ... w r"""';'.lOaC .. : .. ~ 16 22 

:---.,..... t.»OCfita .. M6 ~1..,x:l," .. ""~ '5- .?~. 

.... :-"l"W .a:u..~Ut .. 100 

- , 
90 'e !!.r1..C'1.OO...c~. t4IUIU.~ 

~,,-.. ~~J"I'IaCl&.!"" '8 82 

... 't4Cht.J'I.O"~;u... ..a~ .. ~4 35 33 z;: 8 

.ia~-.l~11 100 

• P.rU1U fOIAft~ ln 01111 O~ f1~n 

"MUT RIYER t. ... ..,.. FIOR!! 
LOCATION 

' .. CIES .. K Il QI EV 1 • C AI PI • U .. 
/b'Iac/rifpIoaL:"" <:NOIa""- B 88 2 

~t~ 48- ~. 

~f~ 31 5S 14 

Llor~ ............. 18 62 

....... tlouur~ 13 ~ 13 

Bc~'-' 37 17 1. 31 

:J4>;"'LLDbot:lrPtMf dMdPI:~ 100 

:>t.pIrr~LDbocJv>u. .:fier- Z 87 9 

EwboUort.- ........- 100 

~t~..u-tutt 100· 

~z....~/.~ 100-

C<Ip1-1 z-.. .. ~"" h>ti • 96 
~l.o1.4u _..-.- 100-

Pln.z..-~Z- Z5 18 18 33 

~-- -( 100-

~~lu 17 'S 17 11 

StùIrrùtoolD ~ 100 

s..Z-V"""lD ..uu.irii 100 

• Pe ... s1~ fOUlld in onl, -f1sh 

t 
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Tal::Ie 3 lists t:he ?! r! 51 tes recoyered fia. .a tu re f ish 

• 
~:: ,:,r.i'l~[ L,k"" ~n1 t!-,. Ik'!rut "iv<>r 1 Ii@pron fior"! and 'HY"S 

:lr,=Yalence, ae '! ~ :. n t @ n s i t ! , 

(II~~~ leng'th = 14.1 C'.) ar.d mature large cha!'r 

= ,,°.1 ca) ln Charr talte, 

char!' 

prpval"?nce, lI1023n lntens:.tv and 101l1.nancp values. 1'hese tvo 

of thp total nu~b~[ o~ 

~ro. thes~ fish. for the ."!l t ure 

shovf'~ the h1qhest 10tllnance v~lues respectiyely v1th 

Thi?se 

thre", par!sites account for 95. U of all parasites reco"ered 

from t \..es:~ fish. 

Il ~ t ure) ver e f ') und t 0 b ~ i n f e ete d vit h lU .. .211~ll2.tU:!1~Ill!. s pp. 

I:: th~ large lan110cked charr Q. gil~~!y! vas foun1 aore than 

The only .a ture charr 

founj in the Ikarut River / Hebron Fior1 system vere large 

charr lengt h = 53.9 ca, lIean age = 9+ years) • 

hiqh·:st pr>?val~nc8, Mean iMensity an:) do.inance values and 

these pansites accounte1 for 98.71, of aIl the parasites 

recov~r~a fro. these anadrotlous f1Sh. 

J 
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1 

"'abl~ J. !)etül~ of lnf"ction of 3.~1l charr (.e~n 

length = 10.1 c., If = 23) /.Ind larQa chatr 
(.ea!l l~nqth = 58.1 ca, ,. = ~) fro. Charr 
Lait'? (landlocked) and large charr (.e!n 
lenqth = 53.9 c., ranqe u7.5 to 65.5 C., If 
= 12) froa Hebron Fiord (anadro.ous). AlI 
:ish ar~ in .~turitl state J or qreeter. P 
= preyalence, l = aean intensit!. D = 
jo.in~nce, R = range. Jote: !'Iany lar.!l 
aites (probabl, of the genus ~.rU.k21A) 
vere ~ou!d fr~<: 1~ thE' sto.ach and 
in testi ne of land locked cha rr. It i s 
assuaed that ":hese vere food ite.s end not 
parasites-of the charr r 



LANOLOCKEO ANADROIIOU8 
IMALL CHARR LARGE CHARR LARGI CHARR 

IPICIEI p i D R P 1 0 R P i 0 R 

BNch/IPha th". aNPIQ tw 100 88.1 18.07 12- 360 

BImocMM tuoiop.roa. 13.0 3.7 0.0<4 0-6 11. 4 22.8 0.3S 0-91 
C,..pidoetoftulr fariottifl 82.6 11.8 4.48 0-64 100 499 15.22 56-2559 9 1 8.0 0.13 0-8 
Dflrog_e LII1ricIuI 18.2 1.5 0.01 0-2 

~cit~,t,r gibbo,u, 9.1 2.0 0.04 0-2 
Diploet.omurt IIp(p). 100 169 94.39 34-1059 100 2279 69.50 1881-2852 
Pltfll.lodie~ lÜft10ea 4.3 21.0 0.22 0-21 

Be tlr.rimonUfI .turiOfli. 72.7 743 80.60 0-4627 
Dipltfl llobotltri.." Mndri tiDUII 100 78.6 2.40 25-156 

Diphllllobotlu-ilMl dit,..".." 100 340 10.37 108-654 18.2 18.5 0.13 0-31 
E:ad>othri_ cn:Iee_ 71.4 14.2 0.22 0-29 63.6 1.3 0.10 0-2 
ElJ,otltri .... eatv-tûti 42.9 2.7 0.01 0-5 

1'1"0 UOOfPM l Ut tlllridOoo H..,. 42.9 11. 7 0.07 0-32 9. 1 1.0 0.02 0-1 

CapillaJoW eal o.l ûti 4.3 12.0 0.12 0-12 

~etidicotoid.. t~ui •• iMa 26.1 4.3 0.16 0-9 
Phi~~~l._ 8.7 3.0 0.15 0-5 27.3 4.7 0.07 0-8 
Thfl'll'ltUcarie adunoo 9.1 1.0 O.OZ 0-1 

INt.aMnol'hfpto"- lateralle 13.0 34.5 0.44 0-72 100 59.3 1. 81 4-167 45 5 1.0 0.05 0-1 

SaLM1Il'014 oarpiorti. 72.7 l.5 0.37 0-8 
Sallltinoola e~1.l 4.3 1.0 0.01 0-1 57.1 4.8 o 05 0-9 63 6 4.7 0.39 0- 10 
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In ':t\arr Lak~ the fo-llov:..nq parasltes sboved so.~ 

in:Hc~tior. 'Jf increasi:lq Iervels Of infaction vith aqe: C • 

. 
'->Ihiblt~~ 5011'" tenjency tovar1: increa~ing !.eYels 

oth'"'t" SpeCl€S 11~ not shov ~ncrea~in'1 

P13C~ "orous charr, and except for ~. 

Ile!''' not founj l~ th oi!r SII::!ll ch~rr. 

" ~. 

hlqh enCu~h ~r~Yalence of infection to in1lcate an! trends. 

shows c"~nqlnq lntensity wlU aqe ~cr 

lnt;reas~ :>ccurs vith -increasinq !I-;e up tO 5+ years an1 !l mCHe 

'3te"'p incre~s~ aftervar:s. A sidlar tr~nd occurs vith 

eIcept that the level ,of lnfectlon is .uch 

l'igner. '!'h-:: actu3l values 'Jf infection of hplostollula ranq':!à 

f!'~", z"!rc ln 30.e - 0+ fisb to a nigh of 2R52 diplostollula in 

one ,CJ+ charr. for ~. lâl~~~li~ intensities fluctuate around 

10v .,~lues until agE 6+ and then increase in the older fish 

t· 
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ri:;ur~ '. "f..?an nu.ber of parasites per f1sh 
(abuniance) .<,rsus age in years for 
~t!RilQ~1Qu. ilt.illu, ~iR12~l2m sp. ~nd 
~iti~hiA~~~ lA~llJ in Charr Lake. 

1 
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0;' L rhl.S lS i~ 1irect contrast to tne ?'!ttern of 1nfectlon 

the ~n~dro.o'ls . ~ish h (note sc:!.l", 

par~s~te Der flSh 

" br'ickisn vater Darasite 

incr~~Sln~ leve1s ?~ inf9ctl0n vl.th ~q~ 

,=Xl.H-nç~ :n the -?arl., ye!!.rs tnan dCl -o:ne lan~locke1 charr. In 

~he ~,a~roBoas charr aIl :13h ar~ infectej vith ~t least on~ 

1+. An~1ro.ous ch~rr are bei~q inf~cte~ at a very aarly !!.1~ 

~ 

~Y!12nY~ an1 ~. ~~11~ res?pctiy~ly). Thqse younq charr 

VEr~ coll~cta~ in fr~shw~ter ~ostly ,ear the aouth of th& 

ri y'" r. 

1~a5t on'" of these parasit~s. 

~re infecte~ vith .arine or brackish water oarasites. 

c;; shows th~ oreakdown of lnfectlon ~f th~se parasites Vlt~ 

The larine para~ite. ~. 

J 
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~~~~r~ 2. ~ean nu.~~r of parasites per '~ish 
(abandanc~) yersus ~q€ in years for 
~'}~AlRÀlllg~ ~l~~Y~, ~gtÀ,ia2A~ 
~1i.12ni~, ~~~,~~ ~lRi2A1~ and 
!!~~~hln2X~nçb»~ 11~~Ali~ in tbe Ikarat 
?lY~r 1 H~hron riord. 

,', 



IKARUT RIVER / HEBRON FIORD 

Brach~ehallus crenatus Bothrimonus sturionis 
lU • 140 

• 
120 

,,·a. "·111 

i i 
it ;: 
II: II: r 1 r 2 • • 
• • (, ,--1 .. .. .. .. J-

i 10 ~ 17$ 1 
II: • II: J "-
1 f 

a '80 a 
II: II: lU .. .. 
1 1 
Il 

.., • Il 

5 ~ 75 

1 1 
;zo 

2 
• • 

• 
~ t+ a+ ,. ... s- •• 7- ~, • 0'0 t- a+' 3- .. 11+° ,+ 7+ JI'-

AOI (YIARII AOI (YII""I' 

# 

Salmirtcola carpionis Metechinorh~nchus lateralis 
1. 

• ..... It-a • 
1 

1.0 

r i 
.1.2$ • 0. 

• .. .. 
! j,.oo • • 

• , , Goa 

a 3 
• o. 

• • .. .. 
1 1 a.. 

• • 
1 
1 o.a • • 

"' 

-0'0 t+ ,.. ,. ... 1- .. 7· ~,. ~ ,. ,.. 3- •• 1- •• ,. JI, • 
AOI (1' ... R., AOI (YIIA"" 

l 



-65-

.. 

~ 
::hanglnq pnyalence (") vith age for lIarine 
1 brackisb va t,~r and fr~shwater panasi tes 
in the a nad ro .ou S 5 yste. "(!ka rut Ri .er 1 
~ebron Fiord) and for fr~shlfater parasites 
"ln the landlocked- systell (Charr La~e). If is 
3aaple size. 

.. 

'. 
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MARINE & BRAC 1< 1 SH 
WATER PARASITES 

FRESHWATER 
PA'RASITES" 

ALL PARASITES 
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N 
1n 

CHARR LAKE 
ALL PARASITES 

, (FRESHWATER) 

N 

Q 

0+ 1+ 2+ 

0 43 73 

0 14 36 
J 

0 57 73 

7 7 11 

80 100 100 

15 12 la 

AGE 

3+ 4+ 5+ 

94 100 100 

41 70 84 

100 100 100 

l7 10 6 

100 100 100 

8 15 7 

6+ 7+ 

100 100 

100 86 

100 100 

3 7 

100 

3 0 

) 

1 
J 

)8+ 

100 

100 

100 

17 

100 

10 

l 



-51-

.. 

:- \J t r ~:::<l;- co": ~ l st", n t l T U Il t • l '! :-

(Tabl-è ~ICEDt inf;?c~::r 

10f.\t f':Jf qreater. . ' , 

for 

one fro?:obvater oaras:,tl? hes e p~rtH:ul'!rl~ 

.. ; 

" 

\. 
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?'!r--:'?r.-:~qe CJf "!n~1rOI!~US crlarr fro. the :karut 
" l y'" :- ~ :l d He t- r on , i ':) r :] : r. ~ e ete d Il i t h th <: 

~~ n s: t",s llAC!lXiJaAlJ..ll~ U~US (.a n ne) or 
~21Jl~~!2.ij~ ~Ull211i~ (b::: a c k : "3 b V~ t. t:! r) a t ea ct-, 

PEPCFlf:lG~ o-r rBIi IJ""rr'!'!D , 

-------------------------~-~----------------------
~r~ch "rh !.llus 
c're~atQ~ , 

~othrl.onus 

sturldnls 

---~:~----~--:-~-----------~-------------~--
, \ J " 

,. a 43 7 

2. 9 64 , l 

1. 7" -~ 9 17 
,> .. 

u+ la: 100 9 

5. 100 83 6 

,:,+ 100 100 3 

7+ 100 57 7 

>='3+ 100 82 17 

1 
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st'. DU~ also to tno. 

.... - - -~2-'" -_t:"" _ .. ___ • 

: n t.l c. br') n f 1 :J r 1" ~ ~ i • a r l.. nef 0 ') ':1 i t -=" s 

c'!uqh~ :n t.he f~.Jri v~s 13.~ ca. age ~ + ) • 

.~ 1'"1 V ::-.~: :. :. -: b ~ r:- If'? rI? ':3.u;ht ~t t.h o lIouth cf the r 1.;:> r ~ r. 

"'rp~,,:vater. UI of t~e~e figh ~"a +:. "er~ e la ~1Il. !led for 
'\ 

stolach copt-?nts (ri'!n'jln(! betveen 6.6 c. (1+ 

an~ 16.4 c. (3+ years)) h~rbour~1 larine and/or 

wat.;,r parasit~s. AlI but one of these tish 

a s the lajor food type in 

th<?ir 3tomachs. One 16.4 ca charr (3+ years) contained larine 

tyo'? in its sto.ach. The 

ar.alY:HS of sto·.ach cont~l)ts in this .study vas such tha'!: a~y 

fooj it~1I r"'pr'?s~ntin.q l'?ss than 10~ of the stolach contents 

va 5 not recorde d. It is therefore possible that so.e lIarine 

food i tellls lIay 

'fbun.j~nce • 

haYe go ne undetected in other fish if in lov 
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1~"'5) '!n-:: n-fl!' ~esolut<? l.n the Arct:c (Bo:;y'?rl<:'Y-9urton 1(78). 

.,. ..... been r~coverej fro~ the ql.lls of north8rn 

vere recovered 4'rol the 

dn~jro.ous charr whereas only 16 vere recovere1 frol the 

lan1~ock~d CharT. p!u1ry an.1 ~cCart (1976) and Beverley-Burton 

(1978) have also reported that the nu.ber of species' 0" 

~etaz)an parasites of â. slRin~~ i5 greater ln anadro.ous 

than freshvater resi~ent fish. 
'1 

The m05t ~dml.nant lake parasites vere ~1R1Q~!2ag. sp. 

an1 

respectivel}'. For the anadro.ous charr ~Q!ÀIi.QDY~ ~1iIi2ni~ 

and ~I~~hYRh~liY2 ~!~nA1~2 vere Most dominant. It 15 likely 

that not aIl of the younger fish (0+ to 3+) nad been 9xposed 

to the marine environ.ent and this maI be the .ain reason for 

the lON levels of infection of a. ~:t.Y[12Ji1~ and a. ~till~:t.Sl~ 
. 

in these fish. Dick and Belosevic (1981) have shown that ~. 

, 
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~l~riQn~~ anj~. ~ri~~~ ~ra qooj in1icators of saa-run 

( 1 ~ 8 1) \J ::; .; j the i!l f "? C tl 0 n 0 f f. ~Un.At...Il:ii te 

~stimat~ th~ proportion of ~ee-run brook trout enterino 

Arcti~ =harr are :nfecte1 vlth par~sltes startinq ~t e 

v~ry .:;?arly a7E l!! thf' laite (80~ infecte., ~t 0+ years and 1001: 

ln:ecte-l H ')+ to 100' lnfectad at 3+ vears). The anadrolous 

-:harr "'0 not ~arrJ hpavy, lnfections of froshll'!ter parasltes 

Dick and ~elosevic (19~1). in referrinq to" 

3uqgested that the marlne sojourn of 
\ 

'!na:lrollous -charr .ay be sufficient to cause a reduction ln 

par~sit~ nu.b~rs. Inf~ction by marine and brackish v~tpr 

Dac~sites ~ccurs early in the life of anadro.ous charr vith 

4)'1; lnfected at ,+ and 73' at 2+ years of age. All fish 2+ or 

younq~r v~r~ cauqht in fresh .. eter. as "era !lany of the 3+ 

charr. Althouqh fre3hvater food itells vere predominant in 

the stomachs of' these fish (Chapter One) lIany harboured 

" marina and/or brackish vater parasites. It appaars that young 

charr living in the reqion of the river mouth lIay .ove vith 

the tida remaininq in freshwater, except perhaps for sbort 
.-

feedinq excursions into saltwater (conversely, it is possible 

that their .arine food ite.s are straying into freshvat~r)'. 

Johnson (1980) stated that relatively little 15 kno .. n about 

the life history of Arctic charr betveen the end of the first 

summer of life and the time when the younq f1sh first goes to 

" .. 
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SP'l. ?r:tchud (1911, froll Coa1y & 8est lq16) noted that f~sh 

s'II".2.1:':l Slze. "'!oGre (191 5) f::lund charr of 

nev<:!r ~oun1 out of fre3hwater. D'?pson and Green (1985) dl:3 

nn+. fin~ cha'rr 1ounq~r than 3+ in the marine enYiron.ent of 

N3.in Bay, Labrador. ':;ullesta1 (1975 •. ,fros Johnson 1990) 

show>?:! th~t charr" te 7 ye~rs of ~qe haj brack'ish water 

1.0n~s ~r their scales. Gra~nger (1953, P. 158) stated that 

hther~ se~ls to be a 1efinite t~ndency tor the char of 

~robish~r 9~y t6 resain close to th~ ri.er .ouths throuqhout 

the SUMller." ThlS applies to aIl size groups. but lIost 

partlcularly to the s~all fish" anj that "young char could 
• 

reejily be take~ in the river close to its south". Tt 

~ppears th3.t young charr may congreçate ln the region of the 

riv~r mouth 1urinq the summer months. Data froa the oresent 

~ stu1y suggests that these young charr say go tbrough a 

transitlon phase before spendinq an entire sua.er feeding in 
-: 
s3.ltw'!ter. This viev is sQPported by Gysel.an's (1984) 

• 

observation that Arctic charr smolts entering the sea for the 

first time may stay for only 2 or 3 da ys. Young charr lIay , 

sta y near the river lIouth to feed on stray food organislls 

near the salt vater / freshvater boundary or they .ake ma ke 

short fee~ing excursions into salt wa~r and then retarn to 

freshwater (perhaps because they are not ret able to tolerate 

long periods in salt water). Both scenarios le ad to the salle 

" 

1 
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obseéve~ r 0 5ult of youn~ charr caugbt in freshvater anj 

harboClrino .~rine and/or brackish water par~sites. Johnson 

(1QgO) "t'!t~1 that !lost studies confir. the s.allest Arct~c 

::h'Hr cê.;:>tured in the Soè~ to be about 15 Cl"' :l length vith a 

The smallest fish cauQht in 

::;~'ltwat.>r ln the ores;;:nt stu1y was 13.8 ca (3+ years). 

"cCer~ (19RO) '3"tated that Hctic charr in the vestern 

Can3.di~n Arctic cO.llonl.., œoved seav~rj for the first tile at 
, 

aq25 3 or 4 but that a fev individuals may lOTe seavard as 

and 2. "'oore (1975) stated that tbere vere 

1nstanc~s ~.rinq the su •• er in 

"nd t.hen back into saltvater. 

which charr moved into rivars 

'rhe best !fx811ple illus"tratinq lncrea~in9 levels of 

infection vith age i5 seen vith 2i2l2~~2.~! sp. in Char~ 

C;pe-:::;ific identification of this parasite vas not 

possibl~ b?C~U3e positive verification of niR12§1~1~. species 

çrom f1sh eyes can only be don eth rough ex pe rillen ta 1 

infections of final hasts. In chan 8+ or aIder the observed 

1evels 0: infection of diplostoaula are hiqher than have evar 

bl;!en recor1ed in the literature. DesQite finding lIore th~,n' 

2800 metacercariae in the eyes/of a single Ch~rr it does not 

appear that these parasites are interferinq vith the vision 
.. 

of the host as they may at lover infections in other fish 

(Pa 1 me r 1 93 q ; Us pen 5 Je a ya 19 51 ; Da vie s 21 tl. 1 91 3 ; Be t ter ton 

1974; HendricJeson 1978),., For a more cOlllpl~te presentation on 
, , 

this parasite see Chapt~r Three. 
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f1Sh in fr'?shvater (Hofh::in 1961) but apoear to be able to 

tol~r~t~ .~rin~ conditions. Th~ir site of attachaent to th~ 

fish (oral cavity. qills, opercululI) œean that they are ln 

1irect cont:ict vith salt water as long as the charr ar O in 

the fiord. Most fiord charr harbour1nq these copepoda ver", 

caugM in late August an; had been in the marine enyiron.ent 

'3bout 2 lIonths. 

~enricson (1977) foun1 lIost ~1nhIllsR~!h~iYA gi1,~.~a 

stomach and pyloric caec~e 

reqH:ctively. slllilar to this study. He found 4.8 til€s as 
~. 

m~ny Q. gi1I~!Y! in his charr as he 1id n. g~ndtl!1~y!. In 

this study 4.1 ti.es as many U. gi~t~I~. v~re found in the 

The anadrolIIous charr froll Hebron 'iord vere lightly 
" 

infected (mBan intensity = 18.5) vith~. ~i1'i.Y. only. 

vhereas c~arr froll Charr Lake had heavy infections of Q. 

~il!~!y! (llean intensity :: 340) and ~. g~n~~i~i~. (.ean 
, 

int'9nsity :: 78.6). Cu r t i s ( 1 984) h ~ s a 150 fou n d th a tin 

eastern arctic canada lake-resident charr are .uch more 

heavily parasitized vith ~i~hIllQQ21h,1~. spp. than are the 

anadrollous charr. Dick and Belosevic (19S1) state that 
f 

"heavy in fections of ~i~hIl12~21h,lYA spp. in th~ , 
~; . ~ 

" 1 

non-migra ti ng charr related to the feedinq of 
• J->r/ ... are large' '. 

charr on sllall ch&rr and sticklebacks 

~~yl~s!.Y~ a nd eYng111y~ RYngJ..ti.y~" and that "slull charr and 

.,.- - -_. ~-,"- ~\--- . 

.! 
-~--

j 
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stlcklebacks vere founj te hav~ cysts of ~. i§n~[l1i~y! and 

12. 4i1.r2!.!l!". In Chatr L:üe aIl large charr vete found ta be 

f:>'?1inq on sIal1 ch;nr or sticklebacks Gi~'§~Jl'-2~l~.!!~ 

ss;~ll~~l.!!~). however. no 3mal1 charr (H = 71) or sticklebacks 

(~ = 6) vere foun1 to be infected vith Q1RhIl12R21A~. spp. 

Larq~ a~adro.ous charr fed on marine copepods. alphioods 

and myslds 3.nd vere piscivorous on siall «3 CI) jUYl!nile 

sculpin (probab1y ~~~ ~R~l~l~) anj in one case sand lanc~ 

(!m.21Il~~ sp.) and capelin (~~1121.!!~ Illl~~i~). Infection 

vith 121211I112122Sh.rl.!l.! spp~. vas lov in these cha"rr. 

" 

; 

- / 
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The occurrence of Diplosto.i,asis (T're.atoda: striqeidae) 

in Aretie ebarr) (~Ünl1JU1~ ÙRlllU) fro. northern 

Labrador
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The ~yes, of 213 Aretie charr (SA1XÜ~JlIl,§ A1Rlu.) t!ken 'fro. 

Charr Lake. the tkarut River and Bebron Piord in nbrtbern La~ad~r 

vere eX!.lIined for ,the presence of dipÈOstoaula. The landlocked fish ' 

fro~' Chacr Lake ve~e found to be heavily'parasitized and intensity , 
;l, • 

of inLection inereased vitb age and lenqth. 'llî anadroaous ebarr 

ta ken from the ' Ikarut River and Hebron Fiord vere l fo~nd tô be 
. / -

uninfected •. Infections o.f up to' 2852' diplostoaula in one fish" 
- r 

(1478 in one eye) are reported. Tbese ar~ the larqest in~eetions' 

ever recorded for alR12i~. spp. fiore than 99' of th.e 

diplostomula vere found in the space located 

pehind the retina. the re.ainder be~ng located in the' lans. wo 

eataraets or herniations vere associated vith ~hese hiqh infections 

and it 5gems unlikely that the vision of the fi~h is , affected in 
, "\ 

any direèt _anner. 
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. Int'roduetion 

... 
ftèt~cercar~ae of the ~L •• atode genus ~1Rl2al2a1a (Rudolfi 1891) 

are knovn to oecur as parasi tès of fish~ . eres, and 'bave a vide 
J, 

distr-iDution ·1;.hroug.bo~t the nortbern 'he.ispbere (Skr jabin 1960 ; 
, . 

Hoff.an 1967; Kennedy & Burrough 1977 r 
~ 

p!a~~g~liS \ A~thur ~9'79). In 

several. species of host fish visi~n iapairaent. or blindness has 

been"observed (Uspens~ala 1957; ~B~ttertQn. 1914; Hendr-iekson 1918), 

(J 

vhieh i 
) f, 

n severe cases has brough~ about sta~.ation and death ~ . 
1913)\. Iforéov.er, intensiv9,Jt'Pisodes" of 

.,-
cercarial 'penétration by these strige id ·treaatod,s haye been shown 

to directIy. induee fish aortality (Brassard §~ Al. 1982a) and to~ 

rendér survivLng hosts aore susceptible -ta-predation . . (Brassatd ~t ' 

)1.1982b). 
. 

niRl2§~2.YI spp. aetacercariae are found in ~ l,ariety of ho~t 

fishes representing 
, ( 

aost freshvate~ groups (Skrjabin 19.6'0 ; 

Bykhovsk~ya-~avlovskaya n~. 1962). ,In canada ll. UAllik~, the 

.ost commonly iep~~ted species, occurs in the natiye sal.onids 

-
("argoli~ & Arthur 1919). High infections br this parasite haye 

often been noted in fish faras or hateheries (Rushton 1931; pal.er 

• 1939; F~tguson & 'Ha!ford 1941; Uspenskaya 1951; Betterton 1914; 

Hate & rrantsi'1914; Wood 1979; Sharrif t~ ~l. 1980), especially 
p 

for ~112 ~~i.~I~i, vbereas high infections in natural 'syste.s 

appear less co •• on (Dayies ~t Al. 1973; Wootten 1914). D. 
,. 

UA~U&§!l1 has preYiously beeD report.ed to OCClU iIi 'Aretic eharr 
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, fro. canada in s.a.l! nuabets. Hicks (1971>" ,'found only t.o 9f '3S 

ana'dro!lous charr fraa' Labrador tO D -he infected and' each fish 

harboura~ only two aetacercariae. 

The qeoqraphical distribu.tion of di'plosto'aiasis depends Q.pon 

t!-he a'lailability of s~itable 'hosts for the, coapletion 'of the' 

par~sites~ life cycle. The first int~rae1iate hosts in northe~n 
. , 

" . 

éanada are Ly.naeid snails" second !n'te~aèdiate host·s'are tisa" and '. 

deflni ti 'le hosts are, piscivoroQs birds sucn as 'loons' or CJ,!1I,ls. In', 

.. npttbern Quebec a relationship exist.s 'petw'een the occurreD'ce of 
. 

.. diplosto.i~,sis in fish and the caleiua ton eoneentràtion of la~es. 

.. 

The parasite i5 not present in lov calciu, lakes where Ly.nleid 
\ , 

'snails ar'e unable to l,i'le (Curt;s &. Rau "9aG). !!e.tàcercariae o.f 
'\/ 

U1Rl2S.t.2!,Y.I can be found in a Yariety of Ioèati'o.ns. vithi'n the aye. 

~he aost co!l.o~ locations ~re thé leps" Yiireou~ hua~rn and/or 
, 

retinai area dependinq upon' the. species of' host fish 'and the 
. , 

specif ic id~n ti ty of the parasite. In northern Quebec, brook ,trout ' 

(~. f2n!iA!li~) harbour the aajority of ~diplosto.Qla on the efe 

'le'D.s", whereas ~ lake Wh! tefish (~Q~U5!lllia 

infected in the retinal reCJion (Rau n Ai •. 197?> •. Dick and Rosen 
, 

(1980) " in a stady on aetaéercariae pt lake vhitefish rroa -
'\ '. 

"ani toba" deter.ined that ~;, , a.1U~. ,i'ù1nlDkÏ:!I.' .inhaM. te,d the 

l-ens while 12. ~~~.:i lHlkkJllt.D:t1l1 occup~ed the .itreoûs h uaQ.;r and 

retina of ,its fish hast. 

AS part 'of a: 'studf of Aretie charr -bioloqf. in northern Lllbrado'r 

during . the su •• er of· 1983, saaples of aetazollA parasites ~ere' 

obtained troll, an anadro,aous and Illndlocked charr sto·ck. 'hile the 

~-- _ .. ~.- ~ - -- ~-
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anadroaous eharr vere found ta be entire~y f~.e, of diplpstoaiasis • 
. 

heayilr infected, , ,fe4ture .not Jet the landlocted.charr vere 

reported for otber knovn 

presents a description 'bf 

~) the landlocked stock. 

Aretie chan po~atioDS. '( THil' ·pap .. ;' 

the_ pa ttern of' RWSlUau infeptlQu in 
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!aterials and ~ethods 

*' , 
Aretie cbarr vere sa.pled ~ro. northern Labrador between JulJ 

1 

'2~ and August 29, 1983. sa.plînq sites (riq. 1, Chapt~r one) Vere 

the Ikarut Ri ver, Hebron !'iord and the racently na.ed C,harr Lake .. 

(Nevfound1and Geoqraphical Na.as Board, st. JOhn's, 1984). Ch arr 

Laite is appr oxima tely 23 hectares in area vith a S'halloll, rockJ, 
1 

l-ittoral fringe and about 13 . ~ depth (J. Ha •• ar, pers. co ••• ) in 
'" 

the cèntre. The laite harbours 
> , 

only Arctic charr and thteespine 
, ' -~ 

sticltlebacks (~~tn:2§1~U "W)~y~). These f1sb are landlocked 

oving to a /seri~....-of vaterfalls alonq r ' the lake's oatlet strea.~ 

vhich drains into the Ikarut River. The river substrate is .a~n1r ~ 

100se gravel and rubble (fturphJ & Po~ter 1974) and i5 relatiYely 

{l qnstable" -The reglon of stady lies about 25 k. nort,h of the 
" r.:;. 

, 

( , 

. 
northern tree li'.it (Elliott & Short 1979). The Ikarut River 

containg' Aretie charr and brook trout (Sll~ùm~· tsua!1JlA.l1§) , 
J'\ 

-
populations, and e.pties into Hebron liard. 11sh collections vece, , 
.' .ade using a dip ·n9t, hand sein~, frke net, and qi11 nets of .esh 

sizes ranging fro. 19 •• (3/4") to 114 •• (4 1/2"). Pork lenqth and 

total lIeight vas recorded for fr~sh fish vhieh vere then preserved 

t in 4~ buffered for.alin. Later" the charr vere' transferred to 701 

9t.hJl alcohol. Ryes vete re.oved .fro. the preserv~d f1sb and the 

nu.bers and locations of diplosto.ula vere recorded separately for 

the left and right e,es. 

LL 
' 

î ' 
~ • ' 1 
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Results 

'l'he ey·es 'of 273 Aretie: charr Ù vere exa.tned for the preseucÈt of . 
diplosto.ula. of these, 110 vere taken fro. the Ikarut Riyer and 

ffebron 'Fiord. ,Th~ ra.nge in lenqt~ vas 2;6 to 65.5 c. vith an a qe 

range of 0+ to 11+ years. lone of these anadro.ous chatr harboured~ . /' 
anr J parasites in their eres. one nundred and sixty-three 

landlocked charr vere taken froi, Charr Lake. 'l'heir range ,in lenqth 

vas 3.1 to ~1.O ca and ages yaried fro. 0+ to 19+ years. l total of 

155 of th?se fish (95~) vere infected vith diplosto.ula. There vas 

no siqnificant difference CP < 0.05, t~test) betveen the Du.ber of 

.etacerc~riae found in aale and fe.,le charr. " 

'" rroa Table 1 i t is evident tha t the preyat-'nce of eye 
40 

infections vas high, vith aIl lake resident fish tvo years of aqe 

or'older harbouring aetacercariae. Uninfected ~iSh vere found only 

in the '0+ ~nd 1+ age groups. The abundance of diplosto.ula per 
, 

fish ranqed from 0 to 2852. As .,any as 1478 ve're found, in one eTe. 

The percentaqe of fish vith a lens.infeëtion vas .uch "lover, but 
. 

the trend' aqain shovs an increasinq intensity of infection vith age . 
(Table 1). Sinee not 2111 the oider fish p~boured aetacercariae in .. 
their fenses 

, 
it appears. that the infection rate for lens 

dip~osto.ula dqes not reach 100' at any age. Data on the père.ntage 

of aetacercariae found in the lens co.pared to that found in the 

entire ere for e~ch age qroup indLcates· that less tban lS of the. 

",_.' .. ~~ ... _.-._._-~_ ...•. _ .. ~_ ... ~-_.----"-------_ .. _-_._--
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Table 1. Leyel'of infection vith increastn9 aqe.of 
'Aretie charr .~~h aetacercariae of the 

qenus ~1Rlgltg.g.. Age, aean nu.ber of 
aetacercariae per fish at each age, saaple 
size, st"andard deYiation, percentage of 
fish 1nfected at each ~qe (preyalance), 
percentaqe of f1sb vith aetacercariae in at' 
least one lens, pereentage of aetacereariae 
found ln the lans. 
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1 

, " 

• S.D. PllJAllEa % 'IO'W. '.,., 
(1 DlllCiBD) D i.III 

1 
jJ 

5.3 23 S.S 69.6- , 7.1 1.2 

1+ 12.7 18 10.5 94.4 10.0 0.6 
Qi 

23.4 19 15.4 100 ,30.0 
, 

.' 2.2 
.. 

3+ 60.9 30 36.5 100 50.0 ' 1.1 

"" 
~ 

" ,4+ 118~8 31 88.1 100 36.1 ' 
, 

0.6 

100 5I.~ 10.4 
\, 

219.7 28 133.0 

'" 
'-
" "-

100", 100.0 " O., " 264.0 4 94.t 
" "-

'" - 100 0 0' >, 1059 1 • , 

100' , ~OO.O ~ 0.1 
t 

1356 1 \ ... /' 

100 
.0 

100.0 0.2 
~ ; . 

--, 11+ 1111 1 

"-
100.0 '.0.2 100 --1621 '1 

13+ 2071 1 100 100.0 0.0 
, l, 

100 0 4 0 \ \ 
14+ 2306 1 :-

,_ 1,.. 
2533 1 ~ 100 0 0 

-1 

16+ 2153.5 '\ 2 ~ 100 50.0 0..0 
" . 

If+" 2852' 1 100 0 0 
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d 

were found in the" leni. ~he highest inf~ction iri a single 

1ans "as four lIetacercariae and, the highést cOllbined lens. --- .. --
. v 

in fection - in ra singl,e f~sh vas -aiso four. 

Upon detailed exallination of tlie eyes it . lias found' that 

the remaining 99~ of the aetacercariae vere found ·behind the 

retimil areas in the epichorioidal ly.ph space (l'i'q. 1). In 
~. . 

particular, they ~ere -found .ost often in "cl~se association' 
() 

with the ora serrata, the vavy· anterio~ end of the retina. 

Very jin, if any, aetacercariae vere found elsevhere except 

in or on t~e lens. In some samples there appeared to be 

.inute striations i •• ediately adjacent t6 the aetacercariae 

in "the 1ens. Hovever, no cataracts or herni~tions that could 

"apparently affe~t the charr' s vision vere found 'in or on -~he 

" lens. 

'" 
$ .. The aea n nUllber of metacercariae per age group increa'ses 

fairly constantl! froll 0+ to 5+ years (Table 1). l'\tOIl 6+ to· 

19~ years, a1though sa.ple size it>s sm ail , this trend 

continues. The data for .. , the lIean 'nullh:ar of .etacercaria~ per 

age group vas loqge6 ~o dis play the results qraphica11y '(Fig. 
o 

2, top) • A near1y{ exponential increa~e in nu.ber of 

.etacercariae occurs vith age up until 8+ years, after vhich 

the i,ncrease is slla1l and there appears to be ~ 1evelinq off 

of "the curve. l siailar but soaewhat V~ak:êr r~lationshi.p .~s 
.'. -:" 

seen vi th. len,gth. instead of age (Fig. 2, botto.). 

\' 

\ :' 
" 

" 
• p 
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\" Figure 1. Sectional diagra'll of the eye of a bony fish 
showinq locations of the aetacercariae of 
lliR12§~2!Y~ sp. in the aya of Aretic charr. 
(Redra wn fro. LagIer ~! ~l. 1977) 1 
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Top: aelationship betveen the log~ of 
the .aan nu.ber of diplosto.u1à per age 
versus aqe in,years. 

Botto.: ae1ationship betveen the 10g,0 
of the .ean nu.ber of diplosto.ula par 
lenqth interval versus lenqth interval in 
centi.ete~s (data qenerated fro. class 
intervals of 3 c.). 
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Di scussion 

Our ganeral understanding of taxono.ie relationships 

vithin the qenus Ui~12AY. is extre.el! li.ited. n. 
~~!À~~~Y! is noraally considered to -be a parasite of fish 

?lenses, al thouqh Woot ten (1974) found lIIetacereariae of this 

species in the vitreous hu.or as vell as the lens of brovn 

trout (âsl!2 !rY!!~) and rainbov trout -(â. gAiI4n~Ii). Brook 

trout are also reported as havinq Q. ~A~1À~~Y! aetacercariae 

in si te s other tha n 11:'0 the lens (Da vies ~t li. 1973; Rare & 

Frantsi 1974; Hendrickson 1978). Dick and Rosen (1980) have 

shovn that .etac~reariae found in the eyes of lake vhitefish 

" 
vithin the eye, vith Q. ~R!ths~~!! ingii!iD~!jl found in the 

-lans and 12. llâ~Ii RY~li1l1!. in the viteous huaor and 

retina. Positive verification" of UiRl~~aU! species froa 

fish ayes is only possible throuqh experi.ental infections of 

final hasts, and thus the specifie identity of the foras 

infecting Arctic~charr in northern Labrador re.ains unknovn. 

The absence of Diplosto.ua froa the Ikarut BiYer and 

Hebron Fiord sa.pIes is probabl, due ta the ~bsence of a 

suitable snail species as i~ter.ediate hast. Since. Charr Lake 

i5 close ta the Ikarut River, it is litel! that infected 

birds that frequeni the ~ake also visit the river and deposit 

UiR12§12AY! ~gg§ there. Rovever, the river substrate ls 

.ainl! loose grayel and rubble (fturphy & Porter 1914) and is 

, , 
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relatively unstable. In the vinter and sprinq the river bed 

i5 subject to ice scourinq. This probably explains the 

absence of snails, vhich vould be unlikely to establish 

the.selves under such habitat conditions. 
" 

It has ,been shown that the ,intensi'ty of inf~ction in the, 

la ndlocked population of Aretie charr appears qui t-e high. In 
, 

fact, the older charr in the saaple have hiqher infections 

than any previously reported for ~iR12~!2.i. in any fish 

specA.es. Hovever, fish froa ha tc'heries and fish faras have 
t 

bean se~n to have relatively greater nu. bers of diplostoaula ... 
at younger ages, vhen coapared to the charr of this study. 

The exponential increase in the mean nuaber of· aetacercariae 

vith age shown in our results is probably a function of the 
A 

size (surface area) of the fish and the nuaber of ye~s they 

have been exposed to infection. Hendrickson (1978) states 

that a continual buildup of aetacercariae vith increasinq 

fish size .ay indicate that the longevity of the parasites 

apptQaches that of the host fish. In support of this Yie. 

vou.ld be the observation that no obviously degeneratinq 

diplostoaula vere evident in anr of the fish e~aained. Thus 

the uriusuall! high concentrations of aetacercariae in oider 

charr fr~. northern Labrador aay be sean as a function of tha 

age of these long-lived fisb, ratber tban a result of aore 

intense seasonal transaisslon tban occuts in-ta.perata lates. 

The priaarr difference bat.een . the infection ôf 

~Rl~!~! in Arette eharr as reported here,·and. ln other 
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fish spèci~s appears to be the 
. 

posi tioninq of the 

" 
lIetace>rc~riae vithin the .eye" vith .ost located in the 

epichorioidal ly_ph space behind the retina. only Hendrickson 

(1918) provides evidence of a' si_ilar occurrence of 12. 

iRA!À~~!Y~ recoyered fro. the choroids of brook trout and 
\ 

rain bov trout. Dayias ~! Al· (1973) obserYed that for . 
infected brovn trout 281 of t,he lIetacercatiae vere f"Cund on 

the lens, 621 on the ret~na, 7~ on the iris and 31 in the 

vitreous hUlor, vhile for rainbov trout 201 vere on the lens 

and 801 on the retina. Lester and Huizinga (-1911) found a n,ev 

species of diplosto.ula (R. A~.§i) occurring in clusters 

located vithin the peripheral ragions of the retina of perch 

(f!~~! ÎlA~!~!D§). rt reaains possible that ~vo species.of 

D1Rl~~2~ .ay be present in the eyes of the charr; one in 

the lens and another in the epichorioidal ly_ph space, a 

situation si.ilar to that reported by Dick and Rosen (~980) 

for laka vhitefish. 

In contrast to other loca~ions' vithin the eye, 

_etacercariae i~ the epichorioidal ly_pb space' of tbe 

northern Labrador cb~rr do not interfere vith liqht passing 
."" 

to tbe ratina. As a result, the high infections reported here 
" 

do not l~kely affect the vision of the fish in anJ direct 

_anner. vhether tbeir presence affects eye function in other 

va ys i5 unknovn, but i t v,ou1d appear that charr under these 

conditions of diplostoaiasis .would be ab1e-~o tolerate ~iqber 

laYé 15 . of infectioa thlln_,Jlosts ilt -.• h.ich the- di plostoaula--

----
. --",,",,-'-----
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occur in other locations vithin the eye • 

, ' 
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