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ABSTRACT 

The intestinal helminths of Perea flavescens (Mitch ill) 

and Stizostedion vitreum vitreum (Mitchill) are recorded. THelve 

species of helminths, five cestodes, three trematodes, three 

nematodes, and one acanthocephalan are reported from eighty fish 

examined . No neH species are described . A number of ne,,' locality 

and bost records are reported. 

Triaenophorus crassus infestation in Salvelinus namaycush 

(Vlalbaum) is recorded. One hW1dred and two Salvelinus namcwcllsh 

,,~re exa~ned for cysts of Triaenophorus crassus. Unencysted 

plerocercoids of Triaenopborus crassus in Salvelinus na~aycush are 

reported. 

Synoptic tables and maps of distribution of parasites 

reported from fishes in Manitoba are included. 

A note on host-parasite relationships and ecology of the 

parasite fauna of Perea flaveseens and Stizostedion vitreum vitreum 

is presented. 
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INTRODUCTION 

This project l'ras undertaken primarily to contribute to our 

knowledge of the parasite fauna of fresh~'later fishes in Hanitoba, and 

to review the existiI?,g literature on this subject. The survey ",ras 

conducted tdth a vie'l'l to preparing a list of parasites of Manitoba 

fishes, and to report on the ecology and host_parasite relationships 

of some fishes and their parasites. 

Fish parasites of Manit oba are still imperfectly knovm and 

much remains to be learned before any form of fisheries management is 

possible for their controL Many fish parasites are important as 

they are able to utilize man as the final host. A number of parasitic 

vrorms can be acquired by man eating raN or improperly cooked fish. 

Two species of fish parasites knm·m to occur naturally in man, the 

broad tapeworm Dibothriocephalus latus (=Diphyllobothrium latum) and 

the liver fluke Metorchis conjunctus, have been found in Manitoba. 

Several fish parasites are of commercial importance because 

of their effect upon the marketability of fish. One of,the most 

troublesome of these is the plerocercoid larva of Triaenophorus crassus . 

The adult of this tapeworm lives in the intestine of the northern pike 

Esox lucius in which site it is relatively unimportant , but the plero_ 

cercoids occur in the flesh of ~mitefishes, (Coregonidae). This larval 

form is so abundant in coregonids in Canadian lakes of the Prairie 

Provinces that the United States Food and Drug Administration bars 

importation of heavily infected fish from this region. This resulted 

in such hea~ losses to commercial fisheries that the Canadian govern_ 
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ment sponsored a program to attempt control of this parasite (63). 

For the sport fisherman, the greatest importance of fish 

parasites is their effect on his aesthetic senses. Among the most 

objectionable fish parasites from the standpoint of the angler are 

the larval flukes (often called ngrubsn ) "ihich occur in the flesh 

and viscera of fishes. Aside from making the fish less desirable 

to the fisherman many of these parasites may cause considerable 

damage to the fish. 

A better understanding of the diseases of fish , particularly 

those caused by animal parasites, is essential to a fish management 

program. The study of these organisms is an important phase of any 

management program and should therefore be continued. Otto (71) 

states, liTo know the parasite completely \>Te must knm-f more than its 

taxonomy, morphology, and life cycle , fundamental as these are ••• •• An 

understanding of the ecology of a parasite and the resulting parasitism 

requires an appreciation of many facets , including the ecology of the 

host and hOl"l parasite and host influence each other •••• The futUre 

offers opportunities unlimited to the ecologically minded parasitologist". 

t1aterial for the present study was collected during hID 

summers . In the surmner of 1 959, the writer examined 102 lake trout 

from Forbes Lake for Triaenophorus . The degree of infection, the types 

of encysted and non_encysted plerocercoids found, and the influence of 

Triaenophorus infection on the growth of lake trout have been studied. 

This material lias collected 'While the writer was employed by the 

Manitoba Fisheries Branch . In 1961, ,·shile employed as a biologist for 

the Department of Health , Province of Manitoba, the writer conducted a 
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pollution survey on the vlinnipeg River. During this time 80 fish 

of tHO species were examined for intestinal helminths. Tt-telve 

species Here found of which there were five cestodes, three trematodes, 

three nematodes, and one acanthocephalan. Their distribution in 

Manitoba and Canada is reported, and the relationship of these para.­

sites to their hosts is described . Forbes Lake and the vlirmipeg River 

are shOl-m in Hap .!. 



V " '. 1 •• CI. ....... Forbes Lake and the "/innipeg River . 
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HISTORICAL REVINti 

Information on the fish parasites of Manitoba is ... lidely 

scattered in technical journals and reports of the Fisheries Research 

Board and of other organizations . Though there is little information 

on the ectoparasites of fishes the literature concerning their endo_ 

parasites is considerable and sufficient to justify a brief historical 

revieN. 

The beginnings of parasitological research on fishes in 

Manitoba date back to l-iagath (53) who demonstrated experimentally 

that fishe s from Lake \'1innipeg and from some lakes in Minnesota are 

infected ... dth the larvae of Dibothriocephalus latus Linn. 1758 1 •• 

The identity of these larvae from I-t:anitoba fishes had never been 

studied experimentally prior to the publication of Magathf s paper. 

In a later paper (54) Magath discussed the grovrth rate of larvae in 

the definitive host and gave same suggestions for the eradication of 

this tape'WOrm. 

Nicholson (67) described a human infection "lith D. latus 

acquired from Manitoba fish . He demonstrated by feeding experiments 

that 20% of Esox lucius and t,·110 of the seven stizostedion vitreum 

from Lake .... linnipeg and Lake Manitoba were infected "rith larvae of 

this tapeworm. A parasite tentatively identified as Triaenophorus 

1. Dibothriocephalus latus "las included in the genus Diphyllobothrium 
Liihe 1910 (cited from Wardle and l-fcLeod , (103», but the original 
nomenclature has been retained in the present treatment in 
a ccordance ,·lith the restrictions described by Vlardle and McLeod . 
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nodulosus(Pallas), .. ras collected from the pike (Esox lucius). 

Nicholson also recorded the incidence of D. latus in man in 

\'linnipeg and its possible mode of spread. 

Vergeer ( 94) stressed the importa.'lce of Lakes vlinnipeg , 

Winnipegosis and Manitoba as sources of infection ,d.th D. latus in 

the United States. Later (95) he studied the intensity and ex­

tensity of infestation of fish in these and some other Canadian 

lakes and suggested some control measures. 

In a paper on D. latus in Esox lucius from Lake vlinnipeg, 

Nicholson (69) has discussed the seasonal variation in the rate of 

infestation. He found that summer caught pike contained many plero­

cercoids of D. latus in contrast to winter caught fish which sho .. led 

only scanty infestation. Larvae from winter caught fish "rere small 

and frequently motionless J Hhile those from the sununer caught fish 

Vlere large and active. He suggested that D. latus infection of Esox 

is probabl y a seasonal event occurring in the early summer. Nicholson 

also found that fe", adult tape;'lOrms developed ,-men dogs were fed 

larvae from winter caught fish , while 60% of the larvae from summer 

caught fish developed to adults. 

vlardle (100) studied the influence of temperature, digestive 

juices and of physiological salines on the plerocercoids of D. latus. 

His material from Lake Winnipeg and Lake rJinnipegosis included the 

following hosts: Esox lucius, Perca flavescens, Stizostedion vitreum, 

s . canadense and Lota Iota maculosa. 

At the request of the Biological Board of Canada, Bajkov 

investigated the Dibothriocephalus latus problem in Manitoba. His 
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report (4) contains a description of the life_cycle of this tape­

\'.rorm and its distribution in both commercially and non- commercially 

fished lakes of this province . He has recorded plerocercoids of 

D. latus from five species of tifanitoban fishes; na'llely: Esox lucius, 

Stizostedion vitreum, Stizostedion canadense, Perea flavescens, and 

Leta Iota Inaculosa. Living plerocercoids obtained from the four 

first mentioned species "'!ere fed to dogs and developed into adult 

tapel .. 'Orms. The plerocercoids obtained from Lota Iota maculosa did 

not develop into adults . 

Bajkov reviell/S the geographical distribution of this cir­

cumpolar parasite and, in particular, the areas on the American 

continent from which D. latus has been reported. "D. latum is dis­

tributed throughout all the Great Lakes system, the Upper Nississippi 

Basin, extending possibly to Nebraska, Lake Nipigon, Lake of the 

'Woods, practically all of the small lakes and streams of the Northern 

United States, Ontario and Manitoba. It is very common in Lakes 

vlinnipeg , Manitoba, Winnipegosis and other smaller lakes of the 

province of l.fanitoba. It is very abundant in all eastern and western 

tributaries of Lake T;linnipeg , in the Nelson River, also practically 

in all lakes of Northern J.rIanitoba (The Pas district) lt . Bajkov rejects 

the theory that D. latus had been introduced to the American continent 

from Europe. He sugg"!sts that this is a native parasite occurring 

both in the eastern and western hemispheres. 

He studied the life cycle of D. latus by feeding dogs . 
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It was sho .. m that the optimum temperature for the eggs to hatch is 

bet .. reen 26<t: and 27°C. Experiments carried on at the Lake VIinnipeg 

Biological Station in 1931 shOHed that sunshine is very favorable 

for the hatching of D. latus eggs. Eggs obtained from dog feces 

Vlere exposed to sun rays, and the percentage of hatching Has as 

high as 95%. It "las also demonstrated that eggs ''fashed repeatedly 

(10 times) Here more viable than unwashed eggs. Bajkov suggests 

that the life span of the pler ocercoid is less than one year. 

\'Iardle, Gotschall and Horder (102) studied experimentally 

the infl uence of D. latus on serum calcium, plasma phosphor us , haemo_ 

globin content , and blood counts in dogs. No significant changes in 

blood calcium and phosphorus "lere found. Ho"r8ver, the infestation 

r esulted in a reduction in both red cell counts and in haemoglobin 

content. A marked leucocytosis Has observed. 

A report by Harvey (30), on file at the Manitoba Provincial 

Fisheries Branch, contains a study of D. l atus in fishes of Lake 

1flellman in the Duck Hountain Forest Reser ve. This lake lias first 

surveyed by McLeod (55). He netted 18 totalleyed pike (Stizostedion 

vitreum) and found 94% of these fish infected with pler ocercoids , 

averaging six per fish. La1(e i'ie1lman '-las r e_ surveyed in August of 

1951 by Prof. R. K. stewart_Hay of the University of ~1anitoba (82 ). 

Follm'ring detailed examinations of 20 Nalleyed pike , Prof. Ste"lart­

Hay reported 95% infected ,·rith Dibothriocephalus pleroeereoids, an 

average of nine plerocercoids per fish. 

Harvey (30 ) reports the results of an investigation of the 

D. latus life cycle at Hellman Lake. Special emphasis l'/as given to a 
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possible means of interrupting the life cycle and reducing or elimin­

ating the parasite infestation from the lake. Of the 77 l'/alleyed 

pike examined by Harvey (1955), 40% vlere infected with plerocercoidso 

Harvey has pointed out that Diaptomus oregonensis is probably the 

first intermediate host in Lake vlellman ,·lhile second intermediate 

hosts are Stizostedion vitreum, Esox lucius, and occasionally Perea 

flaves cens. The knol-m distribution of this parasite in l'lanitoba is 

shown in Hap ~, Table ~. 

One of the most thoroughly investigated fish parasites in 

the province of Manitoba is Triaenophorus. Three species of this 

genus are kno~m to occur in Canada: T. crassus Forel, T. nodulosus 

(Pallas) and T. stizostedionis Miller , all present in l-lanitoba . Only 

T. crassus Forel is of great economic importance. Its plerocercoids 

occur in the muscles of Coregonidae, ,·!here their presence is aes_ 

thetically objectionable. 

The economical imporlance of this parasite ~'ras recognized 

in 1932, "men inspectors refused to alloN heavil y infected fish to 

enter the United States . The rejection of shipments had such a 

serious effect upon the "mitefish industry in the Prairie Provinces 

and Ontario that the Dominion Goverrunent , at the request of the 

Prairie Provinces, appointed the Prairie Provinces Fisheries Investi_ 

gation Committee. An important result of this Committee's report "las 

the establishment of the Station of the Fisheries Research Board of 

Canada at Winnipeg. Since this time , a great deal of research on this 

parasite has been undertaken. 

The first investigators of Triaenophorus in Manitoba Here 
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NeHt.on, Nicholson, and vlardle. Nicholson (68) found Triaenophorus 

in the flesh of the tullibee (Leucichthys) and has related it to the 

adult form in the intestine of the pike (Esox lucius), a predator on 

young fishes. His attempts to infect dogs .,fere unsuccessful. In his 

experiments he used larvae from Leucichthys nigripinnis and L. tullibee 

from Lake Vlinnipeg , and f r om Coregonus clupeaformis , from Kississing 

Lake. 

Ne .. rton (66) reported Triaenophorus from Manitoba lakes 

(\'Jinnipeg , vlinnipegosis , J.fanitoba, Dauphin, st. Martin, and a number 

of lakes in the Pas district) as T. tricuspidatus Bloch , 1779 • 

'Approximately? ,000 fish of the following species l'tere examined: 

Eso~ lucius, Coregonus clupeaformis, Leucichthys tullibee, L. zenithicus , 

Lo' nipigon, L. nigripinnis, Perea flavescens, Stizostedion vitreum, 

Stizostedion canadense, Leta lota maculosa , Hiodon chrysopsis, Catostomus 

catostomus, Catostomus commersoni, Ictalurus punctatus and Ameiurus 

nebulosus. The survey area ranged from south of Lake \'lirmipeg to lakes 

some distance north along the Hudson Bay railt'/ay and from the east of 

Manitoba to the ",est ern bOlU1dary. 

Newton described the incidence of Triaenophorus tricuspidatus 

in Coregonus and Leucichthys species in the larger lakes in }Wmitoha. 

In Lake vlirmipeg 45% of the Coregonus and 60% of the Leucichthys spp. 

t'lere infected in June, "mile the infestation rate dropped to 30- 40% 

for both genera in July and continued to decline W1til January. 96 

tmitefish (Coregonus ) were examined from Lake \'linnipegosis, only three 

of ,·mich \'1ere infected-- one parasite being fOlU1d in each fish . The 

Leucichthys ShOl-1ed a much higher rate of infection. Of all the fish 
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examined from Lake Manitoba, none ,'rere infected with T. tricuspidatus. 

Similarly, 12 Leucichthys from Lake Dauphin ,,[ere found to be free 

from infection. Of the 15 Coregonus from Lake St. I·iartin examined, 

only one parasite "las found in each of five infected individuals. 

A total of 26 small lakes in The Pas district Here examined. Fish 

from 6 of these lakes ,-rere found to be free from infection. 

Ne,<1ton describes the morphology of the encysted plero cercoid 

collected from various species of Leucichthys and from Coregonus 

clupeaformis and he describes the structure of the adult parasite 

found in pike . A short note on the life cycle of T. tricuspidatus 

is also included in his paper. 

Wardle (99), in his survey of the cestodes of fishes from 

the Hudson Bay Drainage System , found both T. crassus and T. nodulosus, 

but recorded both species as varieties of T. tricuspidatus, namely, 

T. t . morpha megadentatus and T. t. morpha microdentatus. This 

identification "ras corrected by Ekbaum (21), ,,;ho, in comparing the 

Canadian material to the European, has shmom that the Nort h American 

cestodes were T. crassus and T. nodulosus . In 1937 (22) she studied 

experimentally the maturation and hatching of the eggs of T . crassus 

from fishes from Matlock and Gimli on Lake vlinnipeg and from several 

localities in Ontario . She has observed egg formation in T. crassus 

during February. The eggs Here fully developed and ready to hatch in 

Hay. Nel"lton (66) failed to confirm Ekbaumts findings. He found 

mature eggs in the uterus in February. Contrary to Ekbaumt s findings 

he did not observe sexual development during May and August . Ne"ttont s 

measurements of the coracidia differ from those of Ekbaum. 
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In 1945 the Fisheries Research Board of Canada began an 

experiment at Heming Lake, Manitoba, in an attempt to reduce the 

pike population and thus to improve the quality of the vmitefish 

(Coregonus clupeafonnis) which Here heavily infected with T. crassus 

plerocercoids. This 58B- acre lake is situated in Precambrian country 

about 80 miles north of The Pas. Dr. K. H. Doan of the Central 

Research Station of the Fisheries Research Board of Canada directed 

the pike control here. Since 1950 this vrork has been continued by 

Dr. G. H. Lawler. Since the beginning of this project a number of 

publications on the biology of Triaenophorus have appeared. These 

include studies on its intermediate hosts, its geographical distri­

bution, methods of control , and correlation of infestation rate with 

limnological data. 

One of the first of these reports, that of Arnason (2), 

describes the infection rate of Cyclops bicuspidatus with Triaeno­

phorus procercoids in Heming Lake. The 1949 annual report of the 

Central Fisheries Research Station describes the attempts by Doan (17), 

,and Kennedy and Doan (39), to interrupt the life cycle of Triaenophorus 

at Heming Lake by destroying the pike population. Netting and poiSOning 

,·rere the techniques employed in the eradication of these fish . In the 

same report, Oakland (70) has published a statistical study of white­

fish infestation from Lake vlinnipeg. The purpose of his study ,'ras to 

dete~e the most satisfactory sampling method for the programme of 

pre_inspection of whitefish for export. Tables t-.rere prepared to guide 

inspectors in their examinations for Triaenophorus. Dean (17) 

summarizes the results of investigations at the Heming Lake station to 

control the Triaenophorus in central Canada. 



rlatson and LavTler (104) recorded the incidence of 

Triaenophorus procercoids in Cyclops bicuspidatus at Heming Lake on 

the basis of 4 years sampling (1952-1956). They point out that these 

data may prove useful in predicting rates of incidence of Triaenophorus 

infestation in fishes . Similar studies on eggs , coracidia and plero_ 

cercoids of Triaenophorus at Heming Lake are reported by La\,ller (4.3). 

Samples of eggs and coracidia of T. crassus and T. nodulosus were 

measured. The results vTere generally in agreement \rith those obtained 

by investigators in other regions, e.g. ~liller (59). Low temperatur es 

retarded the development of the parasites and the hatching of the eggs . 

Experimental infections of several copepod hosts with eggs and coracidia 

of Triaenophorus shovred C. bicuspidatus to be the susceptible host in 

Heming Lake . The gro'Wth of pr ocercoids in the copepod host \"l8.S observed 

to be slower than previously reported , and Lawler attributes this to 

the effect of 1m'l temperatures . Naturally infected Cyclops bicuspidatus 

developed larger procercoids than artificially infected copepods of the 

same species. The possibility that some of the procercoids found in 

Cyclops might be Dibothriocephalus latus was discussed . 

The geographical distribution and the hosts of Triaenophorus 

in North America are renel'/ed by LaViler and Scott (46). On the basis 

of the literature and of personal communications they list 32 species 

of fish as hosts to this parasite . "In North America the lcriOlm range 

of Triaenophorus lies betHeen 42 N latitude (Indiana, U.S.A.), north­

ward to 67 N latitude (Great Bear Lake, Northwest Territories , Canada) 

and from the lOl-rer st. Lawrence River north_westerly to Alaska. The 

most southerly record is for the state of Indiana and, aJ.though it has 

not been reported to occur in North Dakota, Illinois or Ohio , the 
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prec-ence of the genus in neighboring states suggests that it t'rill be 

found as a result of further wrk ." LaHler and Scott suggest that 

temperature may be the most important physical factor affecting the 

distribution of Triaenophoru~. They point out that Esox lucius is 

the key biotic f actor influencing the distribution of T. crassus and 

T. nodulosus. "The pike is one of the fe;·, true freshHater fishes in 

the Arctic and its tolerance for cold pr obably enabled it to cross a 

late Siberian- .Uaskan land bridge and enter Alnerica. " 

In 1952 La, ... ler (42) reported a ne,-1 North American host for , . 

T. nodulosus . A pleroeereoid of this pseudophyllidean cestode ~2S 

found encysted in the liver of a Slimy Sculpin , Cottus cognatus at 

Heming Lake, J.fanitoba. Only one of the for ty_eight fish of thl.s 

species examined had this parasite, hot-rever, and the indications are 

that it should be regarded as an accidental host. 

LaNler and l'latson (47) conduct ed limnological studies of 

Heming Lake, and the adjacent Home and Wapun lakes. These vrere under-

tatum to determine relationships bet"leen the physical and chemical 

characteristics of the lake and the life history of Tr iaenophorus. 

Since this history is dependent on at least hro fish hosts, particular 

attention ~'las given to the ecological factors Hhich govern the pro-

duction and survival of these fishes . Other factors considered t'lere; 

geology of the country , morphometry of the lake , temperature of the 

,-rater, oxygen content, hydrogen_ion concentration, mineral content, 

transparency , abundance of phyto- and zooplankton , and bottom fauna. 

This survey provided helpful infonnation on the ecological factors 

influencing the life cycle of Triaenophorus. La,-,ler and 1:latson report 
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nine species of eestades from eleven species of fish from these lakes. 

La .. ,1er (44) revieHs the research on the biology and control 

of this parasite at Heming Lake . He stresses the complexity of the 

Triaenophorus problem, but points out that a decrease in the per­

centage of Cyclops bicuspidatus infected , and a reduction in abundance 

of adult worms in pike ShON that the control measures ;"Jere at least 

partially effective . 

\'iatson and Price (106 ) reported the results of experimental 

infections of cyclopids from various localities , chiefly from the 

vicinity of Toronto, Ontario , and from Heming Lake , Manitoba . These 

authors placed uninfected cyclopids in contact ,·lith viable coracidia 

and examined them later for the presence of procercoids . The roilol-ring 

cyclopids from Heming Lake have been infected with T. crassus : Micro­

cyclops varicans rubellus, Ectocyclops phaleratus , Cyclops bicuspidatus 

thomasi , C. brevispinosus . Those infected with T. nodulosus ~rere : 

C. bicuspidatus thomasi , C. brevispinosus , and Eucyclops speratus. 

La,·,ler (45) described the results of three years research 

on Triaenophorus at Heming Lake. Intensive f ishing effort has resulted 

in a marked decrease in the proportion of older year classes in the 

pike population . The predominance of young small pike in the catch at 

Heming Lake enhances the possibility of eradicating T. crassus, as small 

pike are less liable to conswne infected ,·Jhitefish . He points out that 

there has been a drastic decline in the infection level in whitefish 

since 1945. Lavller states that lithe T. crassus population in Heming 

Lake is extinct ." A constant Clecline in the number of T. crassus 

cysts found in the ,·d1itefish population and the cisco population at 
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Heming Lake has been apparent since 1945; no cysts ,·,ere found in the 

1960 fish sa~ples . Even more convincing evidence that T. crassus has 

been reduced in Heming Lake is the decrease in the number of adult 

l'lOrmS in the gut of the pike. For the past three years Lavrler has 

not found a single T. craS8US in the pike intestines. He states that 

lias no infections 'l<fere found in either pike, ,·ffiitefish or ciscoes in 

1960, it is highly improbable that there ,·r.ill be any change in the 

parasite population in 196111 • Lai'TIer states that nit has been demon_ 

strated conclusively that an intensive fishery for pike lrill bring 

about a decrease in the number of cysts of the tapevlOrmlt • 

vlatson a'1d Lawler (105) published the results of their 

studies on the eggs and procercoids of Triaenophorus. Eggs in samples 

taken at Heming Lake averaged 0.05 by 0.03 mm. Observations on the 

hatching of the eggs indicate that most eggs contain live embryos. 

Most eggs are hatched .dthin 3 or 4 days after hatching commences. 

LeV-I oxygen tension in the ."rater and low temperatures delay the onset 

of hatching. The hatched coracidia live for 24 to 28 hours depending 

on the temperature of the water and the length of time they have been 

stored. vlatson and Lawler examined populations of Cyclops in shalloW" 

water areas of Heming Lake to determine the annual level of infection 

'nth procercoids. This level ,"las about 1% over the years 1 953-1959 . 

Samples collected inshore v-rere found to be more heavily infected than 

t hose from deeper to!ater J and samples from the middle of the lake ·were 

almost invariably uninfected . 

Hiller (63) has published a revie'd of the Triaenophorus 

problem in Canada. The biology of this parasite and a summary of 
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studies on Triaenophorus by the Fisheries Research Board are included 

in this report. 

In 1952, Keleher (38) studied the infestation of Lake 

Vlinnipeg ciscoes (Leucichthys sp.) by T. crassus and used parasito_ 

logical data in a.'1 attempt to clarify the existing classification of 

these fishes. He suggests that species of Leucichthys differ in their 

degree of infestation ,·.d.th T . crassus. 

The emphasis of most parasitological studies in Manitoba has 

been on the fishes as intermediate hosts . Hot-rever , adult parasites of 

fishes have also been studied. Wardle (99) surveyed the cestodes of 

several thousand fishes belonging to 30 species from the Hudson Bay 

drainage system and the larger lakes of Manitoba and Saskatche'.'!an. Ten 

species of adult cestodes a.'ld three species of cestode larvae ..,ere re­

corded . All thirteen species, including one neN species, Proteocephalus 

luciopercae , were reported from Manitoba. 

rIardle (101) published a comprehensive report on the incidence 

of endoparasitic helminths in Canadian a.n:iJnals. He reports one adult 

cestodarian, 53 adult Cestoda and 24 larval Cestoda known to occur in 

Cal"Jaciian animals. The majority of the Cestoda are Dibothriocephaloidea 

and Taenioidea. An attempt is made to evaluate the economic significance 

of the cestodes of the area. 

Ekbaum (20) has recorded tvro species of Eubothrium from 

.Hanitoba: E. rugosum Batsch, 1786 from Lota Iota maculosa in Lake 

Winnipeg, and E. salve1ini Schrank, 1781 from Cristivomer (=Salve1inus) 

namaycush from Clear Lake. Map 2. and Table E. shot·! the knot'm distri­

bution of Eubothrium in Manitoba. 



l·la.p 3 Known distribution of Eubothrium in Manitoba. 

Legend 

l. Lake vlinnipeg 

2. Lake Athapapuskow 

3. Clear Lake 

L~ • Lake North Steeprock 

5. Lake Second Cranberry 

6. Lake Wellman 

7. Lake Groschak 

tt Eubothrium rugosum 

.. Eubothrium salvelini 

.A Eubothrium sp •. 
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In 1933 Smedley studied nematodes from Canadian marine and 

freshi'fater fishes. She revie .. red methods of studying nematodes and 

described a nei .... method of preparing material for sectioning , and a 

ne\'! triple stain . She also described a ne .... species of nematode, 

Raphidascaris canadensis from Esox lucius and reported its presence 

in Lakes \'linnipeg, Wirmipegosis, and la\ces in The Pas district. 

Smedley (79) reports Cystidicola stigmatura (Leidy, 1886), vlard and 

t-fagath, 1916, from the $Hi.rn.-bladder of Coregonus clupeaformis from 

Lake rlinnipeg, and Jackfish and Murray Lakes, Manitoba . This is the 

first report of this nematode from Hestern Canada. 

In a M.Sc. thesis , Little (49) records four species of 

Proteocephalus and one of Bothriocephalus from seven species of fish 

from Manitoba. P. stizostedionis Hunter and Bangham, 1933 is 

synonymised "lith P. luciopercae \'lardle , 1932 . 

Allen and "fardle (1) found opisthorchid trematodes, which 

they described as a ne"l species Parametorchis manitobensis, in the 

liver of dogs near Cormorant Lake, north east of The Pas . The dogs 

,·rere fed Catostomus connnersoni, but no larval trematodes ",ere f ound 

upon examining 60 fishes of this species . Cameron (10) has synonymised 

P. manitobensis with Metorchis conjunctus a~d has shovm experimentally 

that C. commersoni does serve as second intermediate host of this 

t r ematode in Canada. Subsequent observations show that this parasite 

is rather vddespread in dogs in outlying areas of Manitoba . 

Evans (24) reports the finding of 36 specimens of 

Amphimerus pseudofelineus in cats fed Catostomus commersoni from Oak 

Point, Lake Hanitoba. This is the first Canadian record for this 
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parasite and the first record of its secondary intermediate host 

for the \'lOrld. In an M. Sc. thesis, vi. S. Evans (25) reports t"l0 

species of liver flukes, Metorchis conjunctu5 and Amphimerus pseudo­

felineus from fish in Hanitoba. Feeding experiments involving 

Catostomus commersoni and Perea flavescens from Black River, Lake 

vlinnipeg, produced specimens of Hetorchis conjunctu5 . This is the 

first record of Perea flavescens serving as an intermediate host of 

Netorchis conjunctus. He also discusses the variability of characters 

used for the separation of the mammalian species of Metorchis. 

In conclusion, brief mention has to be made of parasites 

collected in the course of biological studies of l1ani.toba lakes. 

The majority of these surveys were conducted by Dr . J. A. McLeod and 

t he late Professor R. K. Ste'l'lart- Hay of the University of Manitoba. 

Reports of their investigations are on file at the Nanitoba Fisheries 

Branch. The investigations Here conducted primarily to evaluate the 

productivity of the lakes , and in the first pl ace to determine fish 

production . The parasites comprised only a small part of the material 

collected and were not subjected to critical examination. Only the 

larger parasites "!ere collected \orith little mention made of the small 

trematodes , larval cestodes , and smaller nematodes. They have also 

reported species of parasitic copepods - Hap 4, Table:!... The parasites 

identified are included in s,ynoptic tables of fish parasites in 

Manitoba. ( See Appendix , Tables A _ J.) 



~~ap 4 Known distribution of parasitic Copepoda in ¥.anitoba 

Legend 

1. Lake Dauphin 

2. Lake Second Cranberry 

3. Lake Caddy 

4. lake Pickerel 

5. Armit Lake 

6. v:bitefish Lake 

• Argulu5 stizostethi. 

• Salmincola sp . 

.. Ergasilus sp . 
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HATERIALS AND lOOHODS 

Collection of hosts: 

Haterial for this project Has obtained in 1959 and 1961. 

The 1'Iriter examined lake trout (Salve1inus namaycush) from Forbes 

Lake, Manitoba, for Triaenophorus during the summer of 1959. Pike-

perch (Stizostedion vitreum vitreum) and ye1lOll/ perch (Perca flavescens) 

from the t'linnipeg River, Manitoba, Here examined for intestinal 

helminths during the summer of 1961 . Fish were caught in gill nets. 

A standard gang of nets of the following mesh sizes were employed for 

each net set: 1" 2" 3" 3fn 4" 4·:[.11 42n and 5" ", ... J ,1~ , ... , . 

Sex, age, length, Height, locality of net set, and date 

were recorded for each individual examined . The length of the fish 

was recorded to the nearest one_eighth of an inch, and Heights to the 

nearest ounce . Sex was determined by examination of the gonads. In 

cases ,·mere sex identification was :iJnpossible, the fish , ... as reported 

as immature . The age of the host "ras determined on the basis of 

examination of scales. 

Collection of parasites: 

(a) Triaenophorus in lake trout: All fish were examined for parasites 

inhabiting the flesh. The muscle of each fish was stripped a"fay 

from the body (filleted) and examined by cutting it obliquely 

into very thin strips. The skin '<las removed from the muscle in 

order to locate parasites situated immediately beneath the skin. 

Triaenophorus cysts and plerocercoids "fere counted, and the cysts 

Nere recorded according to their size and shape . Free and encysted 



Triaenophorus plerocercoids '-Jere preserved in 70% alcohol. 

(b) Intestinal helminths of pikeperch and yello.., perch: The 

collection of parasites from these fishes Has limited to the 

recovery of intestinal. cestodes, trematodes, nematodes, and 

acanthocephala. Finding the larger parasites \"las relatively 

easy . The intestine, stomach, and pyloric ceca \-lere cut open 

and immersed in a quart sealer filled with physiological saline 

solution . The sealer was shaken and the contents allol'led to 

settle. The cleared portion containing mucus and partially 

digested material .. las poured off. This process "tas repeated 

a number of times replacing the decanted liquid each time with 

fresh solution . The parasites, being heavier than the mucus and 

intestinal debris, settled to the bottom of the sealer and .. ,ere 

concentrated in the remaining fluid . This fluid was then 

examined in a Petri dish .. nth the aid of a binocular microscope, 

and the parasites collected. Prolonged examination of the 

settled residue .. fas necessary in some cases to collect the 

smaller trematodes. 

Fixation: 

The "lOnns .. /ere Hashed in physiological saline to remove any 

remaining mucus prior to fixation . Trematodes ",ere placed in tap water 

and allo .. red to die. This caused most specimens to relax and release 

their eggs. This is highly desirable as an egg_filled uterus usually 

obscures much of the anatomy. Following relaxation the trematodes 

.. fere fixed in hot 10% formalin. 

Cestodes, after being freed of mucus , .. rere placed in tap 
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"'tater until they no longer responded to stimuli. They Here then 

stretched only slightly , compressed bet';feen tNO glass slides , and 

fixed .. lith hot 10% l'ormaJ.in. Some of the larger cestades were fixed 

in a Petri dish by pipetting hot 10% formalin onto them. 

Acanthocephalans "/ere allowed to die in tap ,'rater . The 

specimens "tere able to invert the proboscis for a short tUne, but 

usually the probo scis remained extended. 'l'hey '-/ere fixed in hot 10% 

formalin. 

Large nematodes vlere dropped i nto hot 10% formalin solution 

which caused the "lOrIDS to straighten out. To prevent smaller more 

delicate nematodes from shrivelling they Here fixed in cold 10% formalin . 

~ta1.ning: 

Trematodes and cestades were stained in Gower ' s carmine. 

This is an excellent stain , especially for trematodes. The internal 

organs are coloured a deep red and can easily be differentiated from 

one another. Harris ' haematoxylin stain also proved satisfactory for 

cestodes. Following staining , the cestodes and trematodes l'lere de­

hydrated in a graded series of alcohols, cleared in xylene and mounted 

in permount. The reagents e~ployed in the clearing process had a 

decided " shrinking" effect on the smaller more delicate trematodes. 

Acanthocephalans vrere subjected to ca..T'llline and haematoxylin 

stains but react.ed poorly to both . Acanthocephala and nematodes Here 

cleared in lactic acid. They \oJI'inkled and shrivelled "men first sub­

jected to this reagent, but after t"ro or three days in lactic acid , 

they expanded so that the principal. organs Here clearly visible . 
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PhotograpEI.: 

Photographic techniques varied depending on the nature of 

the mounted material. A teclmique used. recently by rim. Evans in 

trematode studies was employed in photographing some of the cestodes 

and larger trematodes. The mounted specimen \-,as projected under a 

bioscope or 35mm. enlarger onto a sheet of F3 Kodak photographic 

paper. This, ,.men developed and fixed , produced a negative print of 

the specimen. 

Photomicrography Has used for small trematodes and cestode 

larvae. Line drawings using camera lucida and microscope "tere used 

to she1-' detailed anatomical structure . 
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TAXONOMY AND CLASSIFICATION 

LIST OF HEI1ITNTHS FOUND BY THE lOOTER 

CESTODA 

Family Triaenophoridae Loennberg, 1889 

Genus Triaenophorus Rudolphi, 1793 

1. Triaenophorus stizostedionis Miller, 1945 

2 . Triaenophorus crassus Forel, 186s 

Family Bothriocephalidae Blanchard, 1849 

Genus Bothriocephalus Rudolphi , 1808 

3. Bothriocephalus cuspidatus Cooper, 1917 

4. Bothriocephalus sp. 

Family Proteocephalidae La Rue , 1914 

Genus Proteocephalus 'o/einland , 1858 

5 . Proteocephalus luciopercae Hardle , 1932 

6. Proteocephalus spp. 

TREHATODA 

Family Cryptogonimidae Ciurea, 1933 

Genus Centrovarium Stafford, 1904 

7. Centrovarium lobotes (HaeC allum, 1895) Stafford, 1904 

Family Bucephalidae Poche , 1907 

Genus Bucephaloides Hopkins, 1954 

8. Bucephaloides pusilla (stafford, 1904) Hopkins, 1954 
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Family Allocreadiidae Stossich, 1903 

Genus Cr epidostomum Braun , 1900 

9. Crepidostomum cooperi Hopkins, 1931 

NE!-!ATODA 

Family Rhabdochonidae Skrjabin, 1946 

Genus Rhabdochona Railliet , 1916 

10. Rhabdochona cascadilla Wigdor, 1918 

Genus Spinitectus Fourment, 1883 

11. Spinitectus sp . 

Family Heterocheilidae Railliet et Henry, 1915 

Genus Raphidascaris Railliet et Henry , 1915 

12. Raphidascaris canadensis Smedley J 1933 

ACANTHOCEPHALA 

Family Neoechinorhynchidae Hamann, 1892 

Genus Neoechinorhynchus Hamann , 1905 

13 . Neoechinorhynchus cylindratus VanCleave , 1913 
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FISH PARASITES KN01'n-J TO OCCUR IN MANITOBA 

CESTODA 

Family Triaenophoridae Loennberg, 1889 

Genus Triaenophorus Rudolphi , 1793 

1 . Tri aenophorus crassus Forel, 18bS 

2. Triaenophorus noduloslls (Pallas, 1781) Rudolphi , 1819 

3. Triaenophorus stizostedionis Hiller, 1945 

4. Triaenophorus sp. 

Family Diphyllobothriidae LUbe, 1910 

Genus Dibothriocephalus Llihe, 1899 

5. Dibothriocephalus latus (Linnaeus, 1758) Hardle and HcLeod, 1952 

6. Dibothriocephalus sp. 

Genus Ligula Bloch , 1782 

7 . Ligula intestinalis (Linnaeus, 1758) 

8. Ligula sp. 

Genus Schistocephalus Crepli n , 1829 

9. Schistocephalus solidus (Mueller , 1776) 

10 . Schistocephalus sp . 

Fa~ly Bothriocephalidae Blanchard, 1849 

Genus Bothriocephalus Rudolphi, 1808 

11 . Bothriocephalus cuspidatus Cooper, 1917 

12. Bothriocephalus sp. 
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Family Amphicotylidae Ariola, 1899 

Genus Eubothrium Nybelin, 1922 

13 . Eubothrium rugosum (Batsch, 1786) 

14. Eubothrium salvelini (Schrank, 1790) 

15. Eubothrium sp . 

Family Caryophyllaeidae Leuckart, 1878 

Genus Glaridacris Cooper , 1920 

16. Glaridacris catostomi Cooper, 1920 

17. Glaridacris sp. 

Genus Spartoides Hunter, 1929 

18. Spartoides wardi Hunter, 1 929 

Family Cyathocephalidae Nybelin, 1922 

Genus Cyathocephalus Kessler, 1868 

19. Cyathocephalus truncatus (Pallas, 1781) 

Family Proteocephalidae La Rue , 1911 

Genus Corallo bothrium Fritsch, 1886 

20. CoraJ.lobothrium fimbriatum Essex , 1927 

Genus Proteocephalus \-'einland , 1858 

21. Proteocephalus luciopercae \<lardle , 1932 

22. Proteocephalus pinguis La Rue, 1911 

23 . Proteocephalus laruei Faust J 1920 

24. Proteoceph alus singularis La Rue, 1911 

25. ProteoceEhalu5 coregoni rlardle, 1932 
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26. Proteocephalu5 pusillus Vlard, 1910 

27. Proteocephalu5 sp. 

TREMATODA 

Family Opisthorchiidae Braun, 1901 

Genus Metorchis Loose, 1899 

28. i>1etorchis conjunctus (Cobbold, 1860) Loose, 1899 - metacerariae 

Genus lunphimerus Barker , 1911 

29. Amphimerus pseudofelineus (\'iard , 1901) Barker, 1911 _ metacercariae 

Famil y Clina stomidae Llihe J 1901 

Genus Clinostomum Leidy , 1856 

30. Clinostomum marginatum (Rudolphi, 1819) - metacercariae 

31 . Clinostomum sp. - metacercariae 

Family Cryptogonimidae Ciurea, 1933 

Genus Centrovarium Stafford, 1904 

32 . Centrovarium lobotes (MacCallum , 1895) Stafford , 1904 

Family Bucephalidae Poche, 1907 

Genus Bucephaloides Hopkins, 1954 

33 . Bucephaloides pusilla (Stafford , 1904) Hopkins , 1954 

Family Allocreadiidae Stossich , 1903 

Genus Crepidostomum Braun, 1900 

34. Cr epidostomum cooperi Hopkins , 1931 
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NEMATODA 

Family Heterocheilidae Raillet et Henry, 1915 

Genus Raphidascaris Raillet et Henry, 1915 

35 . Raphidascaris canadensis Smedley, 1933 

36. Raphidascaris sp. 

Family Rhabdochonidae Skrjabin, 1946 

Genus Rhabdochona Railliet , 1916 

37. Rhabdochona cascadilla Wigdor, 1918 

Genus Cystidicola Fischer , 1798 

38 . Cystidicola stigmatura (Leidy, 1886) 

Genus Spinitectus Fourment, 1883 

39 . Spinitectus sp . 

ACANTHOCEPHALA 

Family Neoechinorhynchidae Hamann, 1892 

Genus Neoechinorhynchus Stiles and Hassall, 1905 

(=Neorhynchus, Hamann , 1892) VanCleave, 1913 

40. Neoechinorhynchus cylindratus Van Cleave , 1913 

41. Neoechinorhynchus crassus Van Cleave , 1919 

42 . Neoechinorhynchus sp. 

Genus Tanaorhamphus "lard , 1918 

43. Tanaorhamphu5 sp. 
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Family Echinorhynchidae Hamann, 1892 

Genus Echinorhynchus Zoega, 1776 

44. Echinorhynchus coregoni Linkins, 1919 

Genus Pomphorhynchus Monticelli, 1905 

45 . Pomphorhynchus bulbocolli Linkins, 1919 

46 . Pomphorhynchu5 sp. 

COPEPODA 

Family Ergasilidae Nordmann , 1832 

Genus Ergasilus Nordmann, 1832 

47. Ergasilus sp . 

Family Lernaeopodidae Ed'.l/ards, 1840 

Genus Salmincola vlilson, 1915 

48. Salmi.ncola sp. 

Family Argulidae }!uller, 1785 

Genus Argulus MUller, 1785 

49 . Argu!us stizQstethi Kellicott, 1880 
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Notes on Cestodes 

Family Triaenophoridae, Loennberg, 1889 

Genus Triaenophorus, Rudolphi, 1793 

Triaenophorus stizostedionis Miller , 1945 

Records from Hanitoba: 

Definitive Host: Stizostedion vitreum-__ Lake Second 

Cranberry _ Stet-Iart_Hay, (86); Heming Lake - La"fler, 

(41.); Lake Dauphin (sub_adult specimens) - Stevlart_ 

Hay, (81). 

Second Intermediate Hosts: Percopsis omiscomaycus---

Heming Lake _ Lawler, (41). Cottus cognatus gracilis--­

Heming Lake - La",ler, 1953 (unpub.). Map 2, Table~, 

ShON Triaenophorus distribution in Hanitoba. 

Other Canadia'1 Records: 

North,-rest Territories: 

Definitive Host: Stizostedion vitreum---Great Slave Lake _ 

Rawson, (73). 

Ontario : 

Definitive Host: Stizostedion vitreum---Lake Superior (sub­

adult) - Miller, (61); Lake Huron and Manitoulin I sland _ 

Bangham, (6). 

Alberta: 

Definitive Host: Stizostedion vitreum---Lesser Slave Lake _ 

~!iller , (61). 

Second Inte~nediate Host: Percopsis omiscomaycus--_Lesser 

Slave Lake _ Hiller, (61). 
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Author's Findings 

Triaenophorus stizostedionis was found in 6 of the 28 

yello\'! pikeperch (Stizostedion vitrewn) from the '¥linnipeg River. 

Four specimens from the intestine of a single pikeperch r epresented 

the heaviest infestation encountered. All Triaenophorus examined 

,.,ere immature. 

t1easurements of Specimens 

Measurements of the scolex hooks of 5 pr eserved specimens 

comprised the basis for identification. Stained and mounted material 

proved unsatisfactory for the examination of the hooks . The longest 

worm measured was 85 mm. long; the shortest 22 mm . The scoleces of 

most of the "lOrInS "rere small and expa'lded, the bothria being quite 

conspicuous (Fig . 1 ). The scolex hook consists of a basal plate 

embedded in the scolex and three prongs attached to this plate . The 

average ~ddth of the basal plate is l4S~, its depth (anterior to 

posterior) 20.u., and the average length of the marginal prong - 56 .L) 

Table 1 

Species Identification 

T. stizostedionis was identified on the basis of the shape 

and size of the scolex hooks (Fig. 3 ) . The scolex hooks of our 

specimens agree in detail t-dth Miller ' s description (61), ''The scolex 

hooks of T. stizostedionis are characteristic . Each consist s of a 

narrO~l, curved basal plate, which bears three prongs . The median 

prong is stout and, tnth the basal plate, is embedded in the tissue 

of the scol ex. The fourth projection, characteristic of T. nodulosus 



r-:ap 5 K'10'l-!l1. distribution of Triaenophorus in Manitoba 

Legend 

1. Lake \'Jinnipeg 

2. Lake Hanitoba 

3. lake h'in!1ipegosis 

4 . Lake Dauphi." 

, La'<es in The Pas 'District --
6. Lake Kississing 

7. Lake Athapapuskow 

8. Heming 1a.l.ce 

9. Armit Lake 

10 . lake l\ue1tin (Manitoba- Northwest 

Territories Boundary) 

11. Lake 1,\fe1lman 

12. South Steeprock Lake 

13. La.ke Second Cranberry 

14. Childs lake 

15. B"oJrton Lake 

16. Pickerel Lake 

17. For bes Lake 

18. i'iinnipeg River 

• 'I'riaenophorus crassus 

• Triaenonhorus nodulosus .. Triaenoohorus sti zostedionis 

• Triaenoohorus sp. 
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is lacking." Dimensions of the scolex hooks of T. stizostedionis 

are compared to ~fillerts measurements in Table 1 . 

The presence of a Y- shaped protuberance on the middle 

surface of each hook of T. stizostedionis confirmed the identification. 

!·tiller (61) states, ''This protuberance is alone sufficient to dis­

tinguish T. stizostedionis from T. crassus and T. nodulosus .1I The 

scolex and scolex hook of T. stizostedionis (Figs. 1 a~d 3) are 

compared to those of T. crassus (Figs. 2 and 4) . 



Fig . 1 

Fig. 2 

I'ig. 3 
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PLATE I 

Scolex of Triaenophorus stizostedionis . X28 

Scolex of Tr iaenophorus crassus . X26 

Camera lucid a drawing of a scolex hook of 

T. stizostedionis. Lateral surface. X308 

The dotted line represents a portion~of the 

hook that is visible only in preserved 

specimens. 

Fig . 4 Camera lucida dralring of a scolex hook of 

T. crassus . Surficial. vieH. Xl67 



FIG . I FIG . 2 

FIG. 3 FIG. 4 



TABLE 1 

Our measurements of the scolex. hooks of T. stizostedionis Cu.) compared to Miller ' 5 measurements 

Depth of Length of 
Width of basal plate Marginal 

basal pla~ __ ... _(Ant-Post~) prong Author 

T. stizostedioms 150(123-198 ) 28(22-23) 68(48- 77) 14iller, (61) 

T. stizostedionis 148 (ll7-182 ) 20 (19- 21 ) 56 (42- 70) Present Paper 

'"" '" 
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Discussion 

Tv[o species of Triaenophorus have been reported from 

Stizostedion vitrewn in North America. 

1. Triaenophorus nodulosus: 

Cooper (16) - Lake Michigan , U. S. A. 

VanCleave and }fueller (93) _ Oneida Lake, New York, U.S . A. 

Bangham and Hunter (8) _ Lake Erie - report Triaenophorus 

sp . not T. nodulosus as La\,11er and Scott (46) have 

stated. 

2. Triaenophorus stizQstedionis: 

Hiller (61) - Lesser Slave Lake, Alberta. 

Bangham, 1952 _ La~e Erie (Lawler and Scott, (46) pers . carom.). 

Ste,·!art_Hay (81) _ Lake Dauphin, ~.fanitoba . 

SteHart_Hay (86) - Lake Second Cranberry, Manitoba. 

Lal'11er (.41) - Heming Lake, Hanitoba. 

Rawson (73 ) - Great Slave Lake, N.W. T. 

Hiller ( 61) - Lake SUperior. 

The author suggests that T. nodulosus reported by Van Cleave 

and }fueller (93), and T. nodulosus recorded from S. vitreum prior to 

1945 are T. stizostedionis Miller, 1945. The views of the ~~iter are 

based on the following facts: 

1. Immature T. nodulosus in S. vitreum from Lake Michigan reported 

by Cooper (16), and similar parasites found in S. vitrewn i'rom 

Lake Superior are regarded by Miller (61) as T. stizostedionis. 

2. Although T. nodulosus is knm·m to occur in la'l(es harboring 

S. vitreum, e .g . Lesser Slave Lake , Great Slave Lake and La'L(e 
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Erie, it has not been reported in the pikeperch from these 

vlaters. 

3. Records of T. nodulosus in pike perch agree ,·lith our findings 

of T. stizostedionis in pikeperch; e.g. VanCleave and 

lfueller (93 ) report innnatur e T. nodulo sus in pikeperch from 

Oneida Lake. They state, "the only host in which it has 

been found in the Oneida Lake fauna is the pikeperch ••••• 

Thirteen immature T. nodulosus in the intestine of a single 

pikeperch is the heaviest infestation encountered ." 

Specimens ofT. stizostedionis from pikeperch in the 

vlinnipeg River vlere immature and feu in number (not more than 

four "rorms per fish). 

4. All the records of T. nodulosus in pikeperch appeared before 

the description of T. stizostedionis by Hi.ller in 1945 . 
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Family Bothriocephalidae Blanchard, 1849 

Genus Bothriocephalus Rudolphi, 1808 

Bothriocephalus cuspidatus Cooper , 1917 

Records from Manitoba: 

Definitive Hosts: Stizostedion vitreum, Esox lucius, and 

Cristivorner namaycush ___ Lakes vlellman, SnoN, Dauphin, 

Glad, vlhitefish, Childs , Pickerel, Athapapusko'tl, and 

Mossy River - Little, (49). Stizostedion vitreum __ _ 

Lake "Jellman, Lake Dauphin - stewart- Hay, (81) (82); 

Pickerel Lake - Stel·rart- Hay, (84); Lake Athapapusko\-l ­

ste\,lart_Hay, (87); Salvelinus (Cristivomer) namaycush--­

Childs Lake _ Stewart_Hay, (83). The knO"m distribution 

of this parasite in Manitoba is shown in J<!ap ~J Table D. 

Other Canadian Records : 

Ontario: 

Definitive Hosts: Stizostedion vitreum---Flat Rock Lake -

Cooper , (16); Giants Tomb Id., Georgian Bay, Lake Huron -

Cooper, (16); Lake Huron and Manitoulin Island -

Bangham, (6); Stizostedion eanadense---Lake Huron and 

Manitoulin Island _ 8angham, (6 ) . 

Hudson Bay Drainage System: 

Definitive Hosts: Stizostedion vitreum , Stizostedion 

canadense, Amphiodon alosoides, Hiodon tergisus, Esox 

lucius, Perea flavescens , and Leucichthys sp. _ 

Vlarcile, (99). 



Map 6 Known 'distribution of Bothriocephalus and Ligula in Manitoba. 

Legend 

l. Lake h'innipeg 

2. Lake Dauphin 

3 . Lake \'lell.":lan and Glad Lake 

4. Lake Caddy 

5. Lake Childs 

6. Lake Pickerel 

7. Lake Athapapuskow 

B. Lake Snow 

9. \'lh itefish Lake 

10. Mossey River 

11 . Lake Burton 

12. Lake Heming 

13. South Steeprock Lake and North 

rock Lake 

14. Armit Lake 

15. \1innipeg River 

16. Hunt Lake 

• Bothriocephalus cuspidatus 

• Bothriocephalus sp. 

• Ligula intestinalus 

+ Ligula sp. 

Steep-
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Quebec: 

Definitive Host: Stizostedion vitreum---Baskatong Reservoir" 

Gatineau River - \-forley and 8angham (113). 

Author ! s Findings 

21 of 28 (75%) Stiwstedion vitreum from the 't'linnipeg River 

were found to be infected ~rith Bothriocephalus cuspidatus. Large 

numbers of adult B. cuspidatus (up to 40 per fish) ,.,rere collected from 

the intestinal caeca and intestine of S. vitreum. 

Measurements of Specimens 

Specimens were medium sized , the longest measuring 140 rum. 

Wardle and Mcleod (103) state that this species rarely exceeds 150 mm . 

in length. All the specimens conform to the description of B. cuspi_ 

datus Cooper, 1917. The measurements cited are based on the examin_ 

ation of 10 adult worms. Relaxed specimens exhibit the characteristic 

large scolex. Hith long narrOl1 bothria, and bluntly rounded apex (Fig. 5). 

Scoleces were 3 . 0 rnm . long , 1.2 mm. ~dde at the middle , and 2 . 5 rom. 

poster iorly. The genital pore could easily be seen in the anterior 

third of the proglottis . Proglottids were usuaJ.ly wider than long 

(Fig. 6). Our measurements are similar to those r eported by other 

authors Table 2. The testes, 50- 60 in each proglottis, are large 

and spherical. , averaging 65 )l. in diameter. The ovaries appear as thin 

strips in the posterior portion of the segment . Gravid proglottids 

are shown in(Fig . ~. 



TABLE 2 

Comparison of my measurements of Bothr;iocephalus cuspidatus i·nth those of other authors (in mm.) 

Author 

Cooper (16) 

,lardle (99) 

Little (49) 

Present Paper 

Longest 
specimens 

180 

150 

150 

150 

Scolex 
\'Jidth length 

1.0(mid. ) 
2.5 (post. ) 

0.33 

0 .4 

1.2(mid. ) 
2.5(post.) 

3·3 

1.0 

1.1 

3·0 

Egg Testes 
,·ridth length length number 

0 .042-0.045 0.062-0.066 0.060 50-60 

.-----.--
0.040-0 .050 0.060- 0.070 50 

50 

0 .042-0 .051 0.065 50- 60 

<­
~ 
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PLATE II 

Fig. 5 Scolex of Bothriocephalus cuspidatus. X46 

Fig . 6 Immature proglottids of B. cuspidatus . X24 

Fig. 7 Gravid proglottids of B. cuspidatus. X24 



FIG. 5 

FIG. 6 FIG . 7 
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Discussion 

The most noticeable peculiarity of Ba cllspidatus infestation 

in the pikeperch t'ms the large numbers of worms present in the 

intestine and pyloric cascae . The intestine of the infected fish 

contained , on an average , 30- 40 adult specimens. The pyloric caeca 

of some pikeperch appeared to be " plugged" with 8 . cuspidatus . Other 

investigators have reported large numbers of this parasite in S. vitreum, 

{Essex , (23), Van Cleave and I1ueller , ( 93» . Essex suggests an 

explanation for this heavy intestinal load of B. cuspidatus in pike­

perch , nAn examination of the stomach contents of 20 s. vitreum 

showed large numbers of copepods regardless of the size of the fish ••• 

•• •• these copepods m~ have gained entrance by either of two ways: 

(1) by being strained out of the ~mter and ingested directly by the 

fish ; or ( 2) by being ingest ed by small fish vmich are known to feed 

largely on plankton, these small fish "mose stomachs contain quantities 

of copepods, being in turn s",allo"led by larger fish. The digestion 

of the small fish would l iberate the copepods in the stomach of the 

large fish . Copepods infected "dth the procercoids of B. cuspidatus 

would thus be transferred to the larger fish. This may explain "lhy 

the adult s . vitrewn which is primarily piscivorous , usually harbors 

a l arge number of B. cuspidatus." 

There are no records of a secodd intermediate host for this 

parasite. Essex (23) states, ''The structure of the procercoid and a 

study of the food of Stizostedion vitreum indicates that a second 

intennediate host is rather improbable. " 
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Bothriocephalus sp. 

An unidentified species of Bothriocephalus larva " .. as 

collected from the intestine of yello~·.r perch from the "linnipeg River. 

As these consisted of a scolex and a fe,-, proglottids no attempt has 

been made to classify the parasites to species. 

Author's Findings 

13 of 52 (26.9%) Perea flavescens from the 'vlinnipeg River 

'It/ere infected ,·lith an unidentified species of Bothriocephalus. All 

specimens ""ere immature. The "lOrms ,·,ere very small , consisting of a 

fully developed scolex and a fel'f segments (Fig. SA). Sometimes only 

a scolex Has present . THenty specimens measured were from 1.3 mm. to 

3.5 nun . long. Eight worms was the heaviest infestation encountered. 

Discussion 

Unidentified species of BOthriocephalus have been reported 

in Perca flavescens from a number of localities. Cooper (16) reports 

larval specimens collected by Dr. A. S. Pearse from lakes in \'iisconsin, 

U.S. A. Immature Bothriocephalus sp. were found in yello':T perch from 

Burton Lake, ~Ianitoba , by SteNart- HSiY (85). Bangharn (5) found inunature 

specimens in P. flavescens from la~es in Algonquin Park, Ontario, and 

Bangham and Venard (9) record similar findings in this host for the 

same area. Bangham ( 6) collected imnature Bothriocephalus sp. from 

P. flavescens in Lake Huron and Manitoulin Island Haters, Ontario . 

According to VanCleave a~d Mueller (93 ) , unidentified 

Bothriocephalus spp . have been found in the digestive tract of a 

number of fish, none of "mich appear suitable as the final host. 



4" , 

They state, "Larval stages of Bothriocephalus, '{!hich seem to be 

passed in hosts unsuited to bring the '-lOrms to sexual maturity, 

have been found in a nwnber of fish, as folloi'1s: Lepibema chrysops, 

Esox lucius, E. niger, Catostomus cammersanni, Eupomotis gibbosus, 

Ambloplites rupestris and Leucosomus corporaliso These hosts seem 

to have no significa..'1ce in the life cycle of the tapev..'Orms, a..'1d 

since the determination of the species on the basis of the scolex 

alone is difficult , no attempt has been made to give specific 

identifications of these specimens •• •• • • The larvae (scoleces vJith a 

fe1;1 rudimentary proglottids ) are fOWld in the intestine of a large 

number of fishes , but they do not mature. Occasionally in the 

yello;.r perch these young worms make a slight approach to'l1ard sexual 

activity, but it is obvious that even in this closely related host 

conditions are unfavorable, for most of the "dorms remain undeveloped 

and even the largest individuals are not flourishing. II 

vIardle (99) and vlardle a'1d HcLeod (103) report Bothrio-

cephalus cuspidatus from Perea flavescens , and point out that this 

parasite is relatively uncommon in this host. 



Fig. 8 

50 

PLATE III 

A-Bothriocephalus sp. larva. X45 

B-Proteocephalu5 sp. larva. X36 

C_Proteocephalus sp. larva. Xl;.4 

Note the vestigial sucker 

at the tip of the scolex. 
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FIG . 8 



;I 

Family Proteocephalidae LaRue, 1914 

Subfamily Proteocephalinae Mola, 1929 

Genus Proteocephalus T,-leinland, 1858 

Proteocephalus luci opercae \I[ardle, 1932 

Records from Manitoba: 

Definitive Hosts: stizostedion vitreum---Lake \,linnipeg _ 

Wardle, (99) , Little, (49); Lake Dauphin - Little, 

(49) , Ste~mrt_Hay, (8l); Lake Pickerel _ Stewart_Hay, 

(84); La."e \'Iellman - ( subadults ) stewart_Hay, (82); 

Lake Second Cranberry _ Ste, ... art_Hay, (86); Heming Lake _ 

Little, (49) , La, ... ler and \'Jatson , (47); Lake Atha­

papuskow _ St e,,,art- Hay, (87). Stizostedion canadense _ 

__ Lake 'l'Jirmipeg - '\Ilardle , (99 ), Lit tle , (49); Lake 

Dauphin - Little , (49) . Map 1 and Table E ShOH the 

kno~m distribution of Proteocephalus in Manitoba. 

Other Canadian Records: 

Sask at chel-lan: 

Definitive Hosts : Stizostedion vitreum ___ Lake vlaskesiu _ 

Quebec : 

Little , (49 ) , \-fardle, (99). Stizostedion canadense-__ 

Lake vlaskesiu - Little , (49), rlardle , (99) . 

Definitive Hosts! stizostedion vitreum---Baskatong Res­

ervoir, Gatineau River _ vlorley al1d Bangham, (113 ) . 

Esox lucius-- - Lac Petite Jaune, Ruis Cote Jaune, 

Baskatong Reservoir, Gat ineau River _ i-lorley and 

Bangham, (ll3). 



Map? Known distribution of Proteocephalus in Manitoba 

Legend 

1. Lake t'o'innipeg 

2. Lake Manitoba 

3 . Lake Winnipegosis 

4. Lake Dauphin 

5. North Steeprock Lake, South Steeprock 

I 
Lake and Bell Lake 

6. Lake Burton 

? Lake Athapapuskow 

8. Lake Heming 

9. Lake Armit 

10. Lake Wellman 

11. Lake Pickerel 

12. Lake Second Cranberry 

13. Lake South Indian 

14. Lake Caddy 

15. Lake Groschak 

16. Snow Lake 

17. Winnipeg River 

• Proteocephalus luciopercae 

... Proteocephalu8 pinguis 

• Proteocephalus laruei 

+ Proteocephalus singularis 

X Proteocephalu5 caregani 

y ProteoceEha.lus pusillus 

e Proteocepha1u~ sp. 
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Ontario: 

Definitive Host: Stlzostedion vitreuIn __ Lake Huron and 

!1anitoulin Island - Bangham, (6) . 

Author's Findings: 

12 of 2B (42.8%) Stizostedion vitreum from the vlinnipeg 

River "lere infected with Proteocephalus luciopercae . l.fost ;'lere 

mature, medium sized specimens . They "Tere located in the intestine 

and pyloric caecae. 10- 20 Horms were usually present in one fish. 

2? P. luciopercae from an individual host ''las the heaviest infestation 

encountered. 

Measurements of Specimens 

The largest specimen ' .... as 175 nun. long. vIardle (99) and 

Little (49) report specimens 250 nun . long. Most of the ,·rorms were 

100-150 nun . long. The scoleces were small and subrectangular. Our 

measurements of the relaxed scoleces are close to those reported by 

\'lardle (99), see Table 1. Seg;nents of mature individuals are normally 

wider than long , the gravid proglottids being nearly square. Measure­

ments of my material (based on a total.. of 10 specimens) are compared 

to other findings, Table 3 . 

Species Identification 

The genital pore is situated in the lateral anterior half 

of the proglottis and opens irregularly to the left and right in 

adjacent proglottids. The testes, 80-100 per segment, average 50 m~. 

in diameter. The vas deferens is coiled and straightens only before 

entering the cirrus pouch. Ovaries are bilobed, oval and situated 



TABLE 2 

Comparison of my measurements of P.!'.9~~.ocephalu~ ~ucj.opercae t·lith those of other authors (in rron.) 

Length 
of 

Author specimens 

HardIe 
(99) 

Hunter & 
Bangham 

(36) 

Little 
(49) 

Present 
Paper 

250 

102- 186 

250 

175 

Proglottid 
".1idth length 

2.0 0 .6 

1.7- 3·5 0 .19- 0.47(mature) 
1.2- 4.1 0 .51- 1.2 (gravid ) 

1.5- 2 .0 0 .5-0 .6 

1.3- 2. 9 0.5- 0 .8 

Scolex 
width length 

0 .1 0.165 

0 . 28 0.13 

0 .1- 0 .34 0 .12-2 .4 

Diameter 
of 

acetabula 

0.065 

0.06-0.12 

0 .090 

Testes 
number diameter 

80- 100 0 .050 

90- 125 0 .032-0.061 

80-100 

80- 90 0 .040-0.050 

v 

" 
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at the posterior end of the proglottis. The uterus is typically 

four lobed, (Fig.IO). The apex of the scolex of P. luciopercae, 

prolonged as a conical pseudo- rostellum, is an outstanding charac­

teristic of this species , (Fig. 9). 

Discussion 

Prior to 1932 no proteocephalid had been reported from 

Stizostedion vitreum. A ne1'1 species , Proteocephalu5 luciopercae, 

"las described by Hardle, (99) from stizostedion vitreum and 

stizostedion canadense in Lake \'linnipeg, Manitoba, and Lake ~'laskesiu , 

Saskatchel·,an . Hunter and Bangham (36) describe a new species 

P. stizQstethi from S. vitreum in Lake Erie. Little (49) in an un­

published M.Sc. thesis suggests that P. luciopercae and P. stizostethi 

are synonymous, the last name being the junior synonym. Little (49) 

states , " Pickerel intestines examined yielded proteocephalan forms 

that fitted both the description of Wardle t s luciopercae and Hunter 

and Bangham f s stizostethi. As some of the original material used by 

vlardle in his description ,·tas available , a re- examination of this 

material was undertaken in conj tU1ction with the material \,lhich had 

been freshly mounted. It vIas apparent after this examination that 

variations that existed between stizostethi and luciopercae could be 

traced to maturity or individual variation caused principally by the 

killing and fixing technique . 1t The \'ll'iter agrees with Little , and 

consequently , all reports of p. stizostethi from Canada are regarded 

as records of P. luciopercae. 
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PLATE IV 

Fig. 9 Scolex of Proteocephalu5 luciopercae. Xl23 

Fig. 10 Camera lucida draHing of P. luciopercae 

proglottid . X47 



FIG. 9 

FIG, 10 



57 

Proteocephalus sp. 

The Hriter found t"lO unidentified species of Proteocephalu5 

in Perea flavescens from the Vlinnipeg River. These \'rere small immature 

larval forms Hhich could not be positively identified. 

Author ' s Findings 

19 of 52 06 . 5%) Perea flavescens from the "linnipeg River 

vlere infected ,·lith immature Proteocephalus spp . Tt-IO species of 

Proteocephalus larvae could be distinguished by the pr esence or 

absence of a fifth vestigial sucker. Most of the larval forms found 

in the intestine lacked the vestigial sucker at the tip of the scolex 

(Fig. 8 , B). A few smaller larvae, helfeVer , possessed a distinct 

vestigial sucker (Fig. 8, C) . The l arval Proteocephalus lacking the 

fifth sucker measured 1.1- 2 . 3 rnm . in length , ,.m.ereas the smaller forms 

with the apical sucker measured only 0 .. 5- 0.9 rrun. 

Discussion 

l-lost of the larval Proteocephalus collected from the yellow 

perch consisted of a scolex only. Some of the larger specimens, 

however , did exhibit some proglottis formation . It is impossible to 

identify specimens of this size , and only the probable generic 

diagnosis is given . VanCleave and Mueller (93) found larval Proteo­

cephalus in fish from Oneida Lake, N. Y.. They state, It young post­

larval Proteocephalus are frequently encountered in the intestines 

of fishes. I·fost of the larvae are encountered in fish hosts evidently 

incapable of bringing them to maturity. All fish feeding upon copepods 

must occasionally take in these larvae, and the infestation becomes 
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significant only "men the combination of host and larvae happens to 

be biologically appropriate. 1I 

The distribution of other cestodes reported from fish in 

Nanitoba is shovll1 in Hap ~ and Table F. 



, 

Map 8 
. 

Known distribution of other Cestoda in Manitoba fishes . 

• Glaridacris catostomi 

• Gla.ridacris sp. 

• Schistocephalu8 soliduB 

+ Schistocephalus sp. 

EB Cyathocephalu8 truncatus * Corallobothrium fimbriatum 

X Sparttoides wardi 
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Notes on Trematodes 

Family Cryptogonimidae Ciurea, 1933 

Subfamily Cryptogoniminae ~'lard, 1917 

Genus Centrovarium Stafford , 1904 

Centrovarium lobotes, (MacCallum, 1895) Stafford, 1904 

Records from l1anitoba: 

Definitive Host! Stizostedion vitreum ___ Lake Dauphin -

Stel'/art_Hay, (81). The distribution of fish trematodes 

in Manitoba is ShOl"ffi in Map 1. and Table G. 

Other Canadian Records: 

Ontario: 

Definitive Hosts: Amhloplites rupestris---Go- Home Bay, Lake 

Huron _ Cooper, (15); Hard and i'Jhipple, ( 98 ). Ameiurus 

nebulosus---South Bay, Lake Huron - Bangham, (6). 

Stizostedion canadense--South Bay, Lake Huron - Bangharn, 

(6) • stizostedion vitreum-_ \'lard and 1'lhipple, (98) j Lake 

Erie and Grand River - J.iacCallum, (52). Anguilla chrysopa 

---vlard and \'fuipple, (98 ); Lake Erie and Grand River _ 

HacCallum, (52). Esox lucius- __ l'!ard and \Vhipple, (98). 

Perca flavescens-__ Lake Erie and Grand River - MacCallum, 

(52). 

Second Intermediate Hosts: Notropis volucellus--_South Bay, 

Lake Huron and Vri..ndemoya Lake - Banghem, (6). Hybor_ 

hynchus notatus--_Mindemoya Lake, Lily Lake, and South 

B83'", Lake Huron - Bangham, (6) . 



Legc:::1d 

1. La"e '3ur to:-!. 

2 . lG..'<e ~·.(611..rnE. " 

3. 1E.ke Cormo!'.?:"''' 

4. Lake Dauph:' r. 

5. Lake 11' • 
,~mnl.peg 

6. Lake I,tal''!.i toba 

7. Lake Caribou 

8 . Lake \'lallace 

9. Shoal lake 

10. ~'Jinnipeg Rive!' 

• !'!etorchi s con.'U!:ctu:~ (r.-.·3t:.;.eer caria:' 

II Centrovariu!!1 :',ol)ote :5 

... Creoidosto!:l'..l:n coo-:)e:ri 

+ Clinostomur, :nft!"'c!:.~tum (metac €';ca;i ;.) * .!!.mohi.'!!.er-us ::.scu(!ofeHn€11S (metacere ~ :ria) 
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Quebec: 

Definitive Hosts: Esox lucius---~'t. Lawrence i'tatershed _ 

Lyster, (50); HontreaJ. fish markets - Stafford, (SO). 

Arohloplites rupestris---St. LavIrence ,·:atershed _ 

Lyster, (50 ) . Stizostedion vitreum ___ st. Lawrence 

uatershed _ Lyster, (50); Montreal fish markets -

Stafford , (80). Ameiurus nebulosus-- st. Lai1I'enCe 

watershed_Lyster , (50) . 

Author ' s Findings 

2 of 28 (7 .1%) Stizostedion vitreum from the Hinnipeg River 

were infected with Centrovarium lobotes. One specimen viaS found in 

each fish. The vrorms are of moderate size, .. mite to light broi·m, and 

very fragile . They sho", little activity .. men removed from the gut of 

the host. 

l1easurements of Specimens 

Only one of the "1OI'JllS was fixed in a rel axed condition 

(Fig .12). This specimen is 1 . 9 mm. long and 0.724 mm . vdde at its 

maximum torJ.dth . The terminal sucker is spherical , 0 .184 mm . in 

diameter . There is a short pre_pharynx, a small pharynx, and an 

esophagus about the same length as the pharynx (0 .920 mm. ). The 

acetabulum is almost the same size as the terminal sucker and measures 

0 .195 rom. I t is situated about one-third the body length from the 

anterior end. The uteri of both specimens contained large numbers of 

light brolom eggs l,1hich averaged 0.030 mm. wide and 0.062 mm.long . 
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PLATE V 

Fig . II C~~era lucida dravung of Centrovarium lobotes . X32 

Fig. 12 Gravid Centrovarium lobotes. X32 
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The rosette-shaped ovary is situated in the middle of the body. The 

t\·:o testes are arranged one on either side of the body posterior t o 

the ovary . Our measurements are compared to measurements of other 

authors in Table 4. 

~ecies Identification 

Centrovarium lobotes is the sale species of this genus . 

Stafford (SO ) established the genus Centrovarium ,-ti.th type C. lobotes 

(Distomum lobotes MacCallum, 1895 ). This parasite is distinguished 

from other Cryptogoniminae by the short ceca, the possession of a non­

bipartite acetabulum , and the position of the vitellaria in dorso_ 

lateral fields between the bifurcation of the intestine and anterior 

to the testes (Fig.ll ). 

Discussion 

This report constitutes the second record of C. lobotes 

in Manitoba . Stewart_Hay (81) has reported 7 specimens of c. lobotes 

from 4 Stizostedion vitreum in Lake Dauphin. 

This parasite is apparently restricted to North American 

freshwater fishes. It has been reported by 8angham and Hunter (8) 

in Percopsis omiscomaycus , Stizostedion canadense griseum, stizostedion 

vitreum, Stizostedion glaucurn, Micropterus dolomieu, and Esox 

vermiculatus f rom Lake Erie . Hunter (35) f ound metacercariae of 

c. lobotes encysted in the body cavity, flesh , bet"reen the myotomes, 

and in the eye sockets of Hyborhynchus notatus and Notropis cornutus 

from Sucker Brook, near l:laddington, Nel'l York, U.S . A. Hunter (35) and 

Hunter and Hunter (7) have experimentally infected I.ucropterus dolomieu 



TABLE !!. 

Comparison of my measurements of fentrova~~pm lobotes ~dth those of other authors (all measurements in lron.) 

Author 

HacCallum (52) 

stafford (80 ) 

Cooper .(15) 

VanCleave & l·fueller(9.3) 

Present Paper 

Number 
of 

Specimens 

4 

11 

2 

Diameter Diameter 
of of Pharynx 

Length \'lidth Terminal Sucker Acetabulum length Egg measurements 

1- 3 

1 . 6-2.3 0.03 x 0 .13 

2 ·35 0.71 0.154 0 .187 0.102 

0 . 015 x 0.032 
2.0 0.008 x 0.017 

1.9 0.724 0.184 0 .195 0.920 0.030 x 0.062 

'" ~ 

'. 
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~Qth C. lobotes metacercariae. They have recorded C. lobotes 

metacercariae in Percopsis omiscomaycus from Lake Erie and Lake 

Champlain "latersheds, Hyborhynchus notatu5 from Lake Champlain and 

St . LatlI'ence rratersheds, Notropis deliciosus stramineus and 

N. bifrenatus from Lake Champlain , and N. cornutus frontalis and 

N. heterolepis from the St. Lal'lrence River and its \'1atersheds . 

VanCleave and Mueller (93) have found metacercariae of C. lobotes in 

Percopsis orniscomayclls and young or mature 1-rorms in Perea flavescens , 

stizostedion vitrewn , Micropterus dolomieu, and Ameiurus natalis from 

Oneida Lake, NeN York. 

The distribution of Centrovarium lobotes in Manitoba fishes 

is shovm in Map :1.. 
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Family Bucephalidae Poch~, 1907 

Subfamily Prosorhynchinae Nicoll, 1914 

Genus Bucephaloides Hopkins, 1954 

Synonyms: Bucephalopsis Diesing, 1855 

Prosorhynchoides Dolfus, 1929 

Bucephaloides pusilla (Stafford, 1904) Hopkins, 1954 

Synonyms: Gasterostomum pusillum Stafford, 1904 

Bucephalus pusilla Woodhead, 1930 

Bucephalopsis pusilla VanCleave and Mueller, 1934 

Bucephalopsis arcuatus (Linton, 19(0) Nagaty , 1937 

Bucephalopsis pusilla Lyster, 1939 

Bucephalus pusillus Bangharn and Hunter, 1939 

Records from Manitoba: 

Definitive Host: Stizostedion vitreum---Lake \'linnipeg -

\ioodhead, (112). 

Ot her Canadian Records: 

Quebec: 

Definitive Host : Stizostedion vitreum---St . Lawrence water -

shed - Lyster, (50), Montreal fish markets - Stafford, (80). 

Ontario: 

Definitive Host: Stizostedion vitreW'l\---Mindemoya Lake, 

Windfall Lake, South Bay, Lake Huron - Bangham, (6) . 

Author's Findings 

20 of 2S (71.4%) Stizostedion vitreum from the Winnipeg River 

.. rere infected \>lith Bucephaloides pusilla. The 'WOrms \.,rere found in the 
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ceca. and intestine, a single host sometimes harbouring over 100 of 

these parasites. The 'II.'Orms ':lere very active upon removal from the 

host, the cephalic sucker frequently extended forward . The living 

"lOnns were nearly opaque, appearing snm-IY- ,·mite against a dark back­

ground. Many specimens contained eggs (Fig.13). 

Measurements of Specimens 

40 specimens ~rere studied. Measurements of 20 preserved 

and 20 stained and mounted \-lOrms comprised the basis for the identi­

fication of this species . Our measurements of preserved specimens are 

slightly larger than the measurements by VanCleave and Mueller (93), 

and \100dhead., (112) . Preserved specimens averaged 0 .862 rmn . long by 

0.188 nun. vade. These measurements are close to those of Lyster (50). 

Measurements of the mounted material, hOlofever, coincided with those 

reported by VanCleave and Muel ler , and vloodhead.. Twenty mounted 

B. pusilla averaged 0 . 590 nnn. long and 0 .123 nun . ,·,ride. Preserved 

"lOrms ",ere longer and "rider than mounted ones, Table.2: The shrinking 

lofas obviously caused by the dehydration and clearing of these fragile 

trematodes . 

The morphology of the specimens is typical of B. pusilla, 

(Fig.14) . Measurements of our specimens conform to the measurements 

of other authors , Table 6. Relaxed "lOrms are cylindrical ,dth the 

cephalic sucker directed forvlard and averaging 0.092 mm. in both 

diameters . The ventral sucker (extended in some specimens and 

retracted in others) is smaller measuring 0 . 039 x 0.042 mm. The gut 

is about 0.14 mm. long, small, oval, and dorsal to the pharynx ,·thich 

is 0.038 mm. in diameter and situated in the middle of the body. 



TABLE 5 

Comparison of me asurements ( in nun .) of mounted and unmounted specimens of Bucephaloides pusilla from Stizostedion vitreum 

Length "[idth 

--- ----- - ----

Preserved specimens 0.862(0.636-1.080) 0.188 (0.155- 0 .252 ) 

------------

l~unted Specimens 0.590 (0. 468- 0 .732) 0.123 (0 .072-0.192) 

'" '" 
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PLATE VI 

Fig . 13 Gravid specimen of Bucephaloides pusilla. x67 

Fig . 14 Camera lucida dralrJing of B. pusilla. Xl34 



FIG. 13 

FIG . 14 
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The hlO testes are situated one in front of the other in the posterior 

part of the body and average 0.057 mm.. in diameter. The single ovary 

measures 0.046 rum. in diameter and is situated between the gut and the 

anterior testis. The eggs are small , oval, and numerous, and average 

0 . 02 x 0 .0) rom. Bead_like vitellaria are found anterior and lateral 

to the intestine. 

The distribution of B. pusilla in Manitoba is shmm in l-!:ap !l. 

Discussion 

Bucephaloides pusilla .. ras first reported by \'loodhead. (1l2 ) 

from Stizostedion vitreum in Lake vlinnipeg , Manitoba. Our specimens 

are slightly larger than those of \>loodhead, Table 6 . Only one \-rorm 

of 115 examined by vloodhead cont ained eggs , "lhereas , 32 of 40 B. pusilla 

examined by the v~iter were gravid . The higher percentage of gravid 

"rorms in my material depends probably on the season; my material .·tas 

collected in swruner, June to August, ,·,rhereas that of Woodhead '!-Ias 

collected in March . 



Author 

St afford (80 ) 

Woodhead (112) 

VanCleave & 
~!ue11er (93 ) 

Lyster (50) 

Present Paper 

TABLE 6 

Comparison of my measurements ( in mm.) of ~cep_h~oide~_ p'usilla with those of other authors 

Number 
of 

specimens 

115 

Length Vlidth 

0 ·77 0 ·35 
L23 (living 

'l-rorm ) 

0 . 549 0 .122 

0.67 0.15 

0 .8 0 .25 

40 0 . 590- 0.862 0 .188- 0.123 

Diameter 
of Diameter 

cephalic of 
sucker acetabulum 

0.154 

Gut 
lengt.h 

0.106 

0.112 0 .040 x 0.048 0.22 

0.092 0.039 x 0.042 0.14 

Diameter 
of 

pharynx 

0 .032 

0.038 

Diameter Diameter 
of of Egg 

testes ovary measurements 

0.035 x 0.025 

0.060 0.042 0.031 x 0.020 

0 .057 0 .046 0.02 x 0 .03 

""" IV 
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Family Allocreadiidae Stossich, 1903 

Subfamily Crepidostominae Yamaguti, 1958 

Genus Crepidostomum Braun, 1900 

Synonyms: Acrodactyla Stafford, 1904; 

Stephanophiala Nicoll, 1909; 

Acrolichanus \'lard , 1917 . 

Crepidostomum cooperi Hopkins, 1931 

Synonyms: Crepidostomum ambloplites Hopkins, ~931 

l:repidostomum solidum VanCleave ana Mueller, 1932 

Crepidostomum fausti Hunninen and Hunter, 1933 

CrepidostomulJl. laureatum (stafford, 19(4) Miller , 1941 

Records from l-1anitoba : 

Definitive Host: Perea flavescens---Lake "1ellman - ste .. tart­

Hay, (82). 

Other Canadian Records: 

Ontario! 

Definitive Hosts: Perea flavescens---Algonquin Park lakes -

8angham, (5), Bangham and Venard, (9 ); Lake Huron and 

l1a.Tlitoulin Island - Bangharn, (6), Go- Home Bay (Cooper.,. 

1915) Hopkins (33 ) . Prosopium quadrilaterale-- _Algon_ 

quin Park lakes - Bangham, (5) J Lepomis gibbosus--­

Algonquin Park lakes - Bangham, (5) , Bangha'll and 

Venard, (9 ); Lake Huron and l1anitoulin Island - Banghall, 

(6) • Coregonus clupeaformis ___ Algonquin Park lakes _ 

Bangham, (5). Micropterus dolomieu ___ Lake Huron and 



Quebec: 
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l1anitoulin Island _ Bangham, (6). Amhloplites 

rupestris---Lake Huron and l·fanitouli n Island -

Bangham, (6). 

Definitive Hosts: Salvelinus fontinalis---Laurentide Park 

lakes - Choquette , (11); Lake Commandant - Lyster, 

(51); Montreal fish markets _ Stafford, (80 ); Appal­

achian lakes - Richardson, (76); Fourth Lake, Ross 

Lake, Lake Memphremagog , Lac des Sables, Grand Lac 

Long, private \'laters entering Grand Lac Long- Fantham 

and Porter, (27). Perea flavescens---Central St. 

Lal'rrence • .. ratershed _ Lyster, (50); Lac des Sables -

Fantham and Porter, (27). Micropterus dolomieu __ _ 

Central St. Lawrence Hatershed - Lyster, (50). 

Catostomus commersoni ___ Fourth Lake, Ross Lake, Grand 

Lac Long _ Fantham and Porter, (27). 

Nova Scotia: 

Definitive Hosts : Salvelinus fontinalis-__ Richardson, (76). 

Fundulus hetaroclitus- - freshwatEr streams near Halifax. _ 

Fantham and Porter, (27). Cyprinus carpio--- streams 

near Halifax - Fantharn and Porter, ( 27). 

NeH BrunsHick: 

Definitive Host: Salvelinus fontinalis-- - Richardson, (76). 

_ Prince Ed\'1B.rd Island: 

Definitive Host: Salvelinus fontinalis-- - Richardson, (76). 
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Labrador coast: 

Definitive Host: Salvelinus fontinalis- - - Richardson, (76). 

Author's Findings 

Crepidostomwn cooperi \-las the most abundant parasite of 

yellOi'i perch in the vfinnipeg River. 39 of 52 (75%) yellot1 perch Here 

infected. It "las not unconunon to find 40 to 50 specimens in the 

digestive tract of one fish. Specimens from different hosts, and even 

from the same host, exhibited marked variation in gross anatomy. Some 

of the '-lOnns '!>fere nearly square, others appeared rectangular. HallY of 

our specimens are basically rectangular but taper to a point at the 

posterior end (Fig . 15 ). 50 stained and mounted specimens constitute 

the material for study . 

Measurements of Specimens 

These worms are small , the largest 1.3 mm. , most - 0 . 5 _ 

0 . 6 nun . long. The Nidth varies "lith body shape, being greatest 

usually in the region of the ovary . The oral sucker averages 0.2 to 

0.4 nun. in diameter; and is surrounded by six papillae '·.rhich vary in 

length and shape. The lateral papillae are slightly longer than the 

median ones, blunt , short , slightly recurved, 0.025 to 0.065 mm . long . 

They vary in size and shape to such an extent that they cannot be used 

as a criterion for species identification as suggested by VanCleave and 

Mueller (93) . A long pre- pharynx extends from the oral sucker to 8.'1 

oval pharynx ,·1i1ich averages 0.06 nun. in diameter. A pair of con_ 

spicuous eye spots could be seen in some of the specimens just posterior 

to the pharynx. The esophagus is very short and is follm·red by the 
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PLATE VII 

Fig. 15 Common body shape of Crepidostomwn cooperi. X65 

Fig. 16 Position of the genital pore in C. cooperi . x69 

Fig. 17 Camera lucida dra .... ling of C. cooperi to shm"T 

arrangement of the internal organs. X95 

Fig. 18 Variation in the size and shape of papillae 

of C. cooperi. X90 
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intestInal ceca i'.nich extend to the posterior end of the body. The 

acetabulum is situated in the second quarter of the body and measures 

from 0 . 016 to 0 .045 me. in diameter. 

The position of the genital pore is an important diagnostic 

feature of this species. Crepidostomum cooperi differs from C. isostomum , 

C. farionis, and C. vitellobum in that the latter species have the 

genital pore anterior to the bifurcation of the intestine, While in 

C. cooperi it is posterior . Fig .16 ShONS t he median genital pore 

immediately anterior to the acetabulum and posterior to the bifurcation 

of the intestine . 

The reproductive organs are highly variable in size, shape , 

and position , depending on the body shape. They consist of two large 

spherical testes , tandem in position , and a single ovary situated 

anterior to the testes and slightly to the right of the acetabulum. 

The lateral body margin from the esophagus to the posterior end of the 

body are densely packed ~dth vitellaria, (Fig.15). Some specimens 

contained eggs 0 . 035 to O.WO mm . long by 0 . 042 to 0.052 nun. ,·fide . 

l1easurements of my material are compared to those of other authors in 

Table 1. 

Discussion 

Identification of species of Crepidostomum is difficult due 

to considerable individual variation. Thus the arrangement of internal 

organs of C. cooperi (Fig . l?) , even from the same host , varies greatly. 

To identify this species , 50 specimens Here examined and measured. The 

most common body shape of the specimens from my material is shO\m in 

(Fig .15). Figure 18 illustrates the variations in the form of the oral 
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papillae. The length of the oral papillae, particularly of the 

lateral ones J varies greatly . The variation of body length of 50 

stained and mounted specimens is shO"m in(lig. 19) 

This is the second record of this species from Manitoba. 

Stel-/art- Hay (82) reported finding C. cooperi in Perea flavescens 

from rlellman Lake . He says , l 'T'I'TO perch examined had no intestinal 

tape,,/Ormsj one, ho\,[ever, had 30 immature fluke s 0.2 to 0.6 nun . long. 

As far as could be detennined, they '1'lere Crepidostomum, probably 

C. cooperi ." 



Fig . 19 Variation in body length of Crepidostomum cooperi 

based on 50 specimens. 
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TABLE 1 
Comparison of my measurements (in rom.) of CreEidostomum cooperi with measurements of other authors 

NWllber Diameter Diameter Diameter Diameter Diameter 
of Body of of of of of Egg 

Author specimens Length oral sucker acetabulwn pharynx testes ovary measurements 

Hopkins (33) 10 0·39- 0.86 0.15 0 .16 0 . 050-0 .060 0.13 o.050-0.060X 
0 .15 0.030- 0.040 

Hunninen & 43 0.44-1.3 0.06..0.17X 0 .09- 0.2lX 0.05_0.26x O.077X 0.055- 0.072X 
Hunter (31.) 0 .1 - 0 . 23 0 .12- 0.23 0.040 x 0 .080 0.13- 0.29 0 .12.2 0.0}0- 0.035 

0 .056..0.25X '" 0 

0 .12 - 0.29 

Lyster (51) 50 0 ·70- 1.49 0 .11_0 .2lX 0.14-0 .28X 0.08 x 0 .15 0 .08- 0 .17X 0 .7 X 0 .14 0 .056 X 0.084 
0 .14-0.25 0.17- 0 .35 0.15- 0 .18 

Miller (57) 4 1.5 X 3.1 0 .2 X 0.38 0.13 X 0.35 0.14 X 0.26 0.070_0.078X 
0.042 

Present Paper 50 0·3- 1.3 0 . 2-0.4 0 .018- 0 .045 0.06 0 .035- 0 .070X 
0.030-0 .035 
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NOTES ON NEHATODI~S 

Family Rhabdochonidae Skrjabin, 1946 

Subfamily Rhabdochoninae Travassos, Artigas 

et Pereira, 1928 

Genus Rhabdochona Railliet, 1916 

Synonyms: Ichthyospirura, Skrjabin, 1917; 

~seudancyraca~thus Skrjabin, 1923; 

Pseudorhabdochona Liu et Hu, 1941. 

Rhabdochona cascadilla \'ligdor, 1918 

Synonyms: Rhabdochona laurentiana (Lyster, 1940) Choquette, 1951 . 

Canadian Records: 

British Columbia: 

Definitive Hosts: Oncorhynchus nerka, Oncorhynchus nerka 

kennerlyi, Salmo clarki, Salmo gairdneri kamloops, 

Catostomus catostomus, Catostomus macrocheilus, 

Cyprinus carpio, Hylocheilus caurinus, Acrocheilus 

alutaceus , Couesius plumbeus greeni , Rhinichthys 

cataractae, Ftychocheilus oregonensis, and Richard_ 

sonius balteatus---Columbia and Fraser River drainages, 

and localities in the Skeena, Peace, Liard, and Skagit 

drainages - Bangharn and Adams, (7). 

Ontario: 

Definitive Hosts : Semotilus atromaculatus---Algonquin Park 

lakes - Bangham, (5), Bangham and Venard, (9); Lake 

Huron and ~farUtoulin Island lakes _ Bal1gham , (6). 



Quebec: 
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Hargariscus margarita nachtriebi- - - Algonquin Park 

lakes _ Bangham, (5), Bangham and Venard , (9). 

Notropis cornutus--_ Algonquin Park lakes - Bangham, 

(5), Bangham and Venard, (9); Lake Huron and Mani_ 

toulin Island lakes _ Bangham, (6). Chrosomus eos--­

Algonquin Park lakes - Bangham and Venard, ( 9) . 

Leucosomas corporalis-- Algonquin Park lakes _ Bangham 

and Venard, (9 ) . Hyborhynchus notatus---Algonquin Park 

lakes _ Bangham and Venard , ( 9); Lake Huron and Mani_ 

toulin Island lakes _ Bangham , (6). Micropterus 

domomieu--Algonquin Park lakes _ Bangham and Venard , 

(9) . Boleosoma n. nigrwn ___ Lake Huron alld J.lanitoulin 

Island lakes - Bangham, (6) . Poecilichthys ex.ilis-­

Lake Huron and Manitoulin Island lakes _ Bangham, (6). 

Notropis h. hudsoniU5-__ Lake Huron and Hanitoulin Island 

lakes - Bangham, (6). 

Definitive Hosts: Catostomus commersonni---Lake Commandant -

(Lyster, 1940) Choquette , (13). Salvelinus fontinalis--­

Laurentide Park lakes _ Choquette, (11), (13). 

Catostomu5 catostomus, Semotilus a. atromaculatus, 

Hargariscus margarita nachtriebi ___ 1ocality not reported _ 

Choquette, (13). 

Author ' s Findings 

Rhabdochona cascadilla vias the most abundant species of 

nematode collected from Perca f1avescens and Stizostedion vitreum in 
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the Ylinnipeg River . 19 of 52 (36 .5%) Perea flavescens and 2 of 28 

(7.1%) S. vitreum Here infected . It i'ras not unconunon to find a 

yellm-l perch infected ",ith 20 to 30 l-lOrms. One contained 42 adult 

R. cascadilla. The S . vitreum \'lere only lightly infected; one con_ 

tained 4, another - 7 specimens of this nematode. They 'l'rere located 

in the :intestine of the host. All the specimens "!ere mature J many of 

the females contained eggs. Females ,·rere more abundant than males. 

Measurements of Specimens 

These nematodes are small and slender with a thin, smooth, 

unstriated cuticle. The follotoJing measurements are based on the 

examination of 5 females and 5 males. Males ranged from 3.62 to 5.50 nun. 

in length and had a maximum ",,1dth of from 0 . 086 to 0 .098 nun. Females 

are much larger, from 4.75 to 13.20 mm. long and average 0 .135 nun • • dde. 

The mouth is funnel- shaped and bears 14 anteriorly protruding teeth 

(Fig . 20) . The esophagus consists of an anterior muscular portion and 

a glandular, much longer, posterior portion . The total length of the 

esophagus was 1.109 to 3.127 mm. in the females and 0 . 997 to 1.)01 mm. 

in the males. The nerve ring is 0 .13 t o 0 .15 nun. from the anterior end 

in females and 0 .1 2 _ 0 .14 rom . in males. The excretory pore is 

situated approximately 0 . 232 mm . from the anterior end of females and 

0 .197 mm. in males . 

The tail of males is coni cal, subacute and recurved and 

averages 0 . 265 nun . in length (Fig.21) . Seven or eight pair s of 

preanal papillae may be present , but their numbers vary (Choquette, 

(13 ). T"JO spicules are present, the right spicule averaging 0 .105 nun., 

and the l eft one - 0 .390 rom. in length. The tail of females is blunt 
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PLATE VIII 

Fig. 20 Anterior end of Rhabdochona cascadilla. 

Fig. 21 Left spicule and papillae of R. cascadilla. 

Fig . 22 Posterior extremity of female R. cascadilla. 

Fig. 23 Uterus of R. cascadilla. 
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and terminates in a spine-like process 0.202 to 0.285 mrn. long 

(Fig . 22). The uterus (Fig . 23) contained eggs which measured 0 .034 x 

0 . 019 nun . and \'rere not filamented . These measurements are compared 

to measurements by other authors in Table 8. 

Discussion 

This is the first report of Rhabdochona cascadilla from 

Manitoba , and the first report of R. cascadilla in Perea flavescens 

and Stizostedion vitrewn in Canada. A nel'l host record for this 

parasite is not unusual, hm-rever, as Choquette (13 ) states , "The host 

list is impressive , species of Rhabdochona having been recorded from 

100 species of fish, from tHO undetermined species of fish, and from 

one crab." An unidentified species of Rhabdochona has been reported 

from Perea flavescens from Canada by Bangham (5) and Bangham and 

Venard (9). This Has probabl y R. cascadilla. 

Weller (107 ) described a nell species of Rhabdochona , 

R. ovifilamenta from Perca flavescens from the straits of Hackinac in 

J1ichigan , U.S.A. This species differs from R. cascadilla in possessing 

filamented eggs. The distribution of nematodes in fishes of Manitoba 

is ShOl'll1 in Map 10 , and Table H. 



TABLE 8 

Comparison of measurements of !thabdoc1"!.on.? cCl:s~aE_ihla in my material liith measurements by other authors(in ImTI . ) 

Distance of Distance of 
Esophagus nerve ring excretory pore Length Spi cule 

total from anterior from ant erior of length Egg 
Author Sex Length l lidth length extr emity extremity tail right left Dimensions 

"-------
lligdor (H) 3.0l- 1,.1l 0 .096- .104 0 .24 0.1l5 0.04 
(lll ) 0 .032 

( F) 6.8- 9· 28 0 .096-.128 by 
0.0 .6 

Lyster--- W--5.04"· 0.13 2.0 0 .1} 0.5 
( 51 ) 

(F) 8·3 0.15 2.0 
GustafRon (J~) 2.18- 5.76 0.085- .102 0. 73- 1.27 0.10_ .12 0.15- .18 0.17- . 25 0.07050 ·-3)) 

(29 ) t ? to • 5 .}83 
'" ( F) 3 · 9- 7·5 0.1l6- .175 0. 279- ·447 0.102- .163 0.163- ·210 0.16-.218 0.03/;y.038 '" 

0.019-. 024 
Choquette (II) 3.877- 5.423 1.017- 1.503 0.1l9- 0.144 6 .184-0.212 o. 2l5- 0.298 0 ·t92 0.:e§5 

(13) 0.112 0.443 
(F) 6·59- 12.85 1.609- 3·097 0.134-0 .160 0 .202_0.266 0 .2l5- 0·301 0 . 03~y . O% 

0.017- 0(018 
Present--- (II) 3.62-5.50 0 .08600 .098 0 · 997- 1.301 0.12- .14 0.197 0.265 0 .105 0·390 
Paper 

(F) 4.75- 13 ·20 0.135 1 .109- 3.127 0.13-.15 0.232 0.202-. 285 0.034 by 0.019 

----

M :=: Hale ; F Female . 
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Family Rhabdochonidae Skrjabin, 1946 

Subfamily Spinitectinae Skrjabin, 1946 

Genus Spinitectus Fourment, 1883 

Synonyms: Goezia Zeder, 1800; 

Cochlus Zeder , 180); 

Liorhynchus Rudolphi, 1801. 

Spinitectus sp. 

Author t s Findings 

Larvae of Spinitectus sp. Here found in Perea flavescens 

and Stizostedion vitreum f rom the Hinnipeg River . Eight of 52 (15.3%) 

yelloN perch and 5 of 28 (17.8%) pikeperch Here infected. The fish 

",ere lightly infected , the immature Spinitectus situated in the pyloric 

ceca and intestine . Nine specimens from the intestine of a single 

pikeperch \>las the heaviest infestation . Most of the infected fish 

yielded only 3 to 5 specimens . 

Discussion 

This is the first report of Spinitectus in fishes from 

Nanitoba. Ten immature specimens measured from 4 . 0 to 6.3 nim. in 

length al1d Nere 0.046 to 0.103 nun . i-tide. They 'l-Iere easily identified 

as Spinitectus on the basis of the cylindrical, funnel- shaped buccal 

cavity, and , in particular, the spines on the cuticle. The cuticle is 

provided with a series of transverse rings t-Ihich extend the full length 

of the i-form . (Fig . 24, B. ) Spines are attached to the posterior edge of 

each transverse ring . They are directed back Hard and decrease in size and 

number posteriorly. ft4ult features necessary for species identification 

'l-Iere lacking . 
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PLATE IX 

Fig . 24 P-Anterior end of Spinitectus. 

B-Spined cuticle of Spinitectus. 
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Two specie s of Spinitectus have been recorded from fresh-

;.rater fishes in North America: S . gracilis "lard and 1>1agath, 1917 

and S. carolini Holl, 1926. The latter supposedly differs from the 

former in the presence of papillae ,·:hich according to \!lard and 

Hagath (97) are lacking in S. gracilis . The t '"'0 spe c i e S 0 f ~o",i"n"i"t:.:e:.:c:.:t:.:u",s 

i'Te r e redescribed by f·fueller and VanCleave (65) . 

The Spinitectus from the yello~'T perch and pikeperch in 

the Vlinnipeg River can tentatively be identified as S. gracil is. 

The anterior ends of the,5e specimens are ';Jell developed (Fig . 24 , A). 

The shape of the oral capsule closely resembles draHings of the oral 

capsule of S. gr acilis by I-Iueller and Va.l1Cleave (65 ). The oral capsule 

of S . gracilis is slightly bent, \-mereas that of S . carolini is st r aight. 

Also , tentative identification of this parasite is possible on the basis 

of its preferred habitat. VanCleave and lfueller (93) state , nOf the 

t'\".'O lake species one is cor r elat ed ",ith shallot"! Hater i ndependent of 

bottom (S . carolini) . The other is correlated \-dth mud bottom independ-

ent of depth (5. gracilis) H. Since Rost , if not all , the yello!-r perch 

and pikeperch from the vJirmipeg River Her e obtained from net sets made 

inshore in area s of predominately mud and clay bottoms , it is probable 

that these immature Spinitectus ar e S . gr acilis . 

VanCleave and Hueller ( 93 ) report finding immature Spinitectus 

in Perc a flavescens and St izo stedion vitrewn from Oneida Lake , Net-l York , 

U.S . A. They state: " Per ca flavescens a'1d Stizostedion vitreum carr y 

immature Soinitectus in abundance • • • .• That the ',,'Orms never attaL'1 . 
matur ity in these fishes proves that they are incapable of serving as 

hosts ." This is apparently untrue for other areas , hOl"rever , as Bang..~am 
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and Venard ( 9) and Bangharn (6) found adult S. gracilis in Perea 

flavescens in Ontario , Canada . 
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Family Heterocheilidae Railliet et Henry, 1915 

Subfamily Filocapsulariinae Yamaguti, 1961 

Genus Raphidascaris Railliet et Henry, 1915 

Raphidascaris canadensis Smedley, 1933 

Records from Hanitoba: 

Definitive Hosts: Esox lucius ___ Lake VTiruripeg - Smedley, 

(79); Lake vlinnipegosis - Smedley, (79); Lakes in 

The Pas district - Smedley, (79); Caddy Lake -

NcLeod, (55); Lake Dauphin _ Ste,oJart- Hay, (81); Lake 

Burton, Lake Bell, North and South Steeprock lakes -

SteHart- Hay, (84), (85); Lake Athapapuskot-r - Stewart-

Hay, (87). Stizostedion vitreum ___ Pickerel Lake -

Ste"art- Hay, (84). 

Other Canadian Records: 

Quebec: 

Definitive Host : Esox m. masquinongy ___ St . Lal'irenCe vlater_ 

shed - Choquette, (12). 

Author's Findings 

Immature specimens of Raphidascaris canadensis i'lere fOlmd 

in the intestine of 14 of 52 (26.9%) Perea flavescens from the 'olinnipeg 

River. This host "Tas but lightly infected, 8 specimens vIas the 

heaviest infestation. Some of the hosts "Here infected hi.th a single 

larval. nematode. 

Neasurements of Specimens 

Ten specimens of R. canadensis uere measured. They ranged 
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from 4. 9 to 9.4 mm . in length and had an average maximum ':lidth of 

0.092 mm. The cuticle had developed to a considerable thickness 

and was deeply striated. The striations \'Iere approximately 0.004 rom. 

apart. The anterior end '.'ras well developed sho,-ring large prominent 

lips. The poster ior portion terminated in a sharp del icate pointed 

tail. Preanal. papillae had begun to develop in some specimens. Other 

adult featur es ':tere lacking. The immature specimens \'!ere compared to 

pr eserved and mounted adults of R. canadensis f r om a collection of 

Professor R. K. steYmrt- Hay, Universit y of Manitoba . The anterior 

region of our immature specimens "ras very similar t o that of the 

adult specimens . 

Discussion 

Raphidascaris canadensis is distributed throughout wester n 

Canada ( Smedley , (79 ) . Adults are normally found in t he intestine of 

Esox lucius where they reach a length of 50 non. This parasite "las 

first described by Smedley (79 ) on the basis of material from Esox 

l ucius in Waskesiu and Sandy lakes , Saskatche'l-tan , lakes Winnipeg and 

Winnipegosis , and various l akes i n The Pas distr ict , Hanitoba. 

The immature nematodes collected from Perca flavescens in 

the \'linnipeg River are the pre-encystment larval stage in the l ife 

cycle of R. canadensis. Thomas (88 ) describes hO'l-1 minnot-Is and perch 

may become infected by the hat ched larvae of this parasite . R. canadensis 

lays its eggs in the intestine of the pike in the morula stage . After 

being passed by the host , at temperatures betl'/een 75 _80 F., the eggs 

become embryonated ,..d.thin eight hours. Follot-r.i.ng one molt in the egg , 

the larvae are infective to the bottom feeding minnoHs and perch . 
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The ingested larvae later become encysted in the mesenteries and 

liver of the perch. 

This is the first report of R. canadensis from Perea 

flavescens in tifanitoba and Canada. Stet·ran_Hay (85) reported 

Raphicascaris sp . from P. flavescens in Burton Lake, Manitoba. This 

vias probably R. canadensis. The knO'Wl'l distribution of R. canadensis 

and Raphidascaris sp . in Hanitoba is shO'l"1n in }If-8.P 10 . 
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NOTES ON ACANTHOCEPHALA 

Family Neoechinorhynchidae Hamann, 1892 

Genus Neoechinorhynchus Stiles and Hassall, 1905 

(=Neorhynchus Hamann, 1892 ) VanCleave , 1913 

Neoechinorhynchus cylindratus VanCleave, 1913 

Canadian Records : 

Ontario: 

Definitive Hosts: }ucropterus dolomieu--_Algonquin Park 

Quebec: 

lakes - Bangham, ( 5), Bangham and Venard, (9 ); Lake 

Huron and Hanitoulin Island lakes _ Bangham, (6). 

Perea flavescens , Esox lucius, Huro salmoides, Lepomis 

gibbosus, Ambloplites rupestris, Pomoxis nigro_maculatus, 

Lota Iota maculosa, Stizostedion vitreum, and Stizostedion 

canadense---Lake Huron and Manitoulin Island lakes -

Bangham, (6). 

Definitive Hosts: Esox m. masquinongy---St. Lawrence tvater_ 

shed _ Choquette, (12 ). Catostomus comrnersonni ___ Lake 

Commandant - Lyster, (51). Salvelinus fontinalis---

Lake Commandant - Lyster, (51). 

Author ' s Findings 

Neoechinorhynchus cy1indratus ~ms found in 21 of 28 (75%) 

S . vitreum from the vlinnipeg River . Two specimens ~/ere collected from 

one of 52 Perca f1avescens. Most of the pikeperch Here infected with 

5 to 20 ~JOrms. Tl'renty- six specimens collected from one pikeperch 
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represents the heaviest individual infestation. Both adult and 

immature forms Here present in our material. Hany females con­

tained large numbers of eggs in the pseudo coelom. The inunature 

forms Here smaller , terminating abruptly posteriorly. f.Iany Horms 

Here found attached to the pyloric ceca and intestinal Hall by the 

proboscis and \"rere difficult to remove. Others Here free in the 

intestinal contents. 

JvIeasurements of Specimens 

Five males and 5 females constitute the material for 

study. 11easurements of my specimens are in close agreement ';rith 

findings of other authors (Table 2). Females measured 6.72 to 

14.9 nun. Hith a maximum l'1idth of 0.46 to 0.76 nun. a short distance 

posterior to the proboscis ( Fig. 25 , C). Hales 'rJere smaller - 4.94 

to 10.9 nun. long by 0.46 to 0.67 mrn. ~'!ide (Fig. 25,A). The proboscis 

of N. cylindratus is globular and slightly broader than long averaging 

0 .176 by 0 . 179 rom. (Fig. 25 , B). 'fhe hooks on the proboscis are 

arranged in three circles of 6 hooks each; those of the distal circle have 

an average length of 0.069 mm., of the middle circle - 0 .034 mm ., and 

o f the proxlinal circle _ 0.020 nun . The t'l'/O testes are of almost equal 

size , and measure 0 .36 by 0 .33 rom. The eggs are numerous and large , 

occupying most of the pseudocoelom, and average 0 . 046 by 0.018 mm . 

Five large subdermal nuclei in the mid-dorsal line of the body and one 

in the mid_ventral line '.'fere easily discernab1e. 

Discussion 

This is the first report of Neoechinorhynchus cylindratus 



TABLE 2. 

Comparison of my measurements of Neoechinorhynchus cylindratus Hith measurements of other authors (in mm . ) 

Author Lengt.h 

VanC1eave (9Q) 10-15(F) 
4.5-8 . 5(1-1) 

Lyster(51) 5.1(F) 
3.0- 4.9(lr) 

(excluding proboscis) 

--
Present Paper 6.72-14.9(F) 

4·94-10.9(11) 

vlidth 

0·7(F) 

Proboscis 
Length Nidth 

Length of Hooks 
distal middle proximal 

0.5-0.7(M) 0.150 0.172 0.079- .097 0.037 0.021- .025 

0.82(F) 
0.6- .82(M) 0· 53 0.12 0.4-. 45 0.2l 0 ·03 

0.46- .76(F) 
0.46-.67 (J.!) 0.176 0.179 0.069 0.034 0.020 

F "? Female ; H = Hale . 

Testes Egg Dimensions 

0.049- .051 x 0.051- .021 

0.34 x 0.37 0.10- .12 x 0.07 

0.33 x 0.36 

'" ..., 
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PLATE X 

Fig . 25 A-~eoechinorhynchus cylindratus male. 

B-Proboscis and proboscis hooks of N. cylindratus. 

C_N.cylindratus gravid female. 
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from fish in l-fanitoba. Pikeperch from the \'linnipeg River are 

heavily infected ~dth this parasite. YellovT perch , ho,.,ever , seem 

to be unsuitable as the definitive host as only one 01' )2 perch 

contained two specimens . VanCleave (91) states, "Stizostedion 

vitrewn is the most generally utilized host of N. cylindratus in 

Oneida Laketl • In studying the fish parasites of Oneida Lake, 

VanCleave and Mueller ( 93 ) write, liThe yelloH perch frequently 

contains this parasite, but in the majority of cases only one or 

two individuals Here present in each fish , and these ,·tere very 

often immature!!. They point out that , II}1any species of fish could 

be listed as host of this parasite on the strength of one or a fe\>1 

instances of its occurrence. In a number of these hosts the 

adjustment is obviously imperfect, as indicated by the complete 

lack of gravid femalesll • 

The geographical distribution of this parasite , tmich seems 

to occur only in North America , '-las reviewed by Holloway (32). He 

states, tiN. cylindratus has been reported from nine states (eight 

east of the Hississippi and HilUlesota) and the Canadian province of 

Ontario". Hollo\-lay has apparently overlooked the report s of this 

acanthocephalan from fishes in Quebec by Lyster (51) and Choquette 

(12). The known distribution of Acanthocephala reported from 14anitoba 

fishes is shovffi in Hap!!. and Table .! .. 

The life history of N. cylindratus described by VanCleave 

(89 ) "!as reviet·ted by \'lard (96) "mo found the largemouth bass 11icropterus 

salmoides to be the natural definitive host , the bluegill Lepomis 

pallidus a transport host J and an ostracod Cyprina globu.La , the first 

intermediate host . 



Hap }.}.' Kno...r.l distribution o:~ ~~.!"'!thoce'Ch.ala of ~:ani.:.oba '::'ishes . 

Legend 

1 . Lake Dauphin 

2. Lake Athapapu!;kc)\{ 

3. Lake SeC('Inc. C!'e!. berry 

4. Lake Burton 

5. Lake Pickerel 

6. La"e itjellman 

7. North Steeprock lake and South 

rock Lake 

B. Lake Armit 

9 . vlinnipeg River 

• Neoechinorr,ynchtts crassus * Neoechinorh:,'7lC'h~: s c~'lindratus 

.A NeQechinorh:mchl 5 sp . 

+ Po:nohorhyncr"u~; "bulbocolli 

EI1 Por:mhorh;vnchuf"~ ~ p. 

• Echi.rlorhyncr.us ("oreGoni 

X Tanaorhamoh:ts s:;': '. 

Stee:)-



100 

._---- ~ ::=:J 



101 

TRIAENOPHORUS INFESTATION OF LAKE TROUT 

Triaenophorus crassus Forel, 1868 

Records from Ha..'litoba: 

Definitive Host: Esox lucius-__ Lake vlinnipeg - Ekbawn, 

(22); Heming Lake - Lavtler , (40 ), Lavller and vlatson , 

(47); Lake Ar lllit - Stel"lart_Hay, (84); Lake Athapapuskow ­

Ste\.J'art_Hay , (B?). 

Second Intermediate Hosts : Coregonus clupeaformis---

Lake '..,innipeg - NeHt.on , (66); Lake AthapapuskO\'I -

Nicholson , (68 ), Ste'll/a rt_Hay (87 ); Lake Winnipegosis _ 

Newton , (66 ); Heming Lake - LaHler, (40), La\</ler and 

\'latson, (47) ; Lake Dauphin - Nel·rton, (66) ; Lake 

Kississing _ Nichol son , (6$ ); Lake St. Hartin _ Neut.on , 

(66); Nueltin Lake (rofanitoba-Northwest Territories 

Boundary) _ Federal Department of Fisheries (La"11er 

and Scott , (46); Lakes in The Pas district - Ne~·rton , 

( 66). Leucichthys sp .. ---Lake \'linnipeg - Nicholson, 

(68 ); Lake J.fanitoba - Kel eher , J . , (38 ); Heming Lake -

La1',ler , (40 ), Lawler and \,iatson , (47); La1<es in The 

Pas dist r i ct _ Ne\·!ton, ( 66 ); Lake Athapapuskmr _ Stelrart_ 

Hay, (87 ) . Sal.velinus naornaycush---Lake Athapapuskol1 _ 

SteHart- Hay, (87). The distribution of T. crassus in 

Hanitoba is sho .. m in Map .2: 

Other Ca~adian Records : 

North"Test Territories : 

Definitive Host: Esox lucius---Great Slave Lake _ Ra\1S0n, 
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(73; Great Bear La.l(e - Hiller, (62). 

Second Intermediate Hosts : Coregonus clupeaformis-- ­

Great Bear LaJ(e _ l-liller , (62); Great Slave Lake -

Ontario: 

Rav1Son , (73). Leucichth~ spo ___ Great Bear Lalce -

l'fi.ller, (62); Great Slave Lake - Ra'\vson, (62), (73). 

Thymallus signifer- __ Great Bear Lal(e - Miller, (62) ; 

Great Slave Lake - RaHson, (73) . Salvelinus namaycush--­

Great Slave Lake - Ra",son , (72), (73). Stenodus 

leucichthys---Great Slave Lake - Ra\Olson , (72). 

Prosopiwn cylindrace1.Ull.---Great Slave Lake - Rat'lson , (73). 

Definitive Host: Esox lucius---Lake Nipissing _ Fallis, 

MS, (26), Ekbaum , (22); Huskoka District and Georgian 

Bo3iY, Lake Huron - Cooper, (16); Lake of the Woods -

Ekbaum, (22); Moose Lake - Ekbaum, (22); Muskeg Lake _ 

\Ilelch, (108); South Bay, Lake Huron _ (8angham, 1952), 

Lal'fler & Scott, (46), Bangham (6) . 

Second Intermediate Hosts : Coregonus clupeaformis---Lake 

Nipigon - Welch, (109); South Bay, Lake Huron -

(Bangham, 1952), La>Tler & Scott , (46 ), Bangham , (6); 

lfuskeg Lal(e - "felch, (109). Lota lota. rnaculosa.... __ 

Georgian Bay, Lake Huron - Cooper , (16). Leucichthys 

sp.---Lake Superior _ Cooper , (16); Lake Nipissing _ 

Fallis, MS , (26); Lake Nipigon _ Welch , (109); South 

Bay, Lake Huron _ (Bangham, 1952 ), Lawler & Scott , 

(46 ); l>'iuskeg Lake _ \'Jelch , (108) . Leucichthys artedi--
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i-Ianitoulin Island, La'<.e Huron - Sangha'll , (6); 

Leucichthys hoyi---Lake Huron - Bangham , (6) . 

Petromyzon marinus-_ Hanitoulin Island, Lake Huron _ 

(Bangham, 1952) , L."lor & Scott, (46), Bangham (6). 

Definitive Host : Esox lucius---Lesser Slave Lake _ Miller, 

( 58), (60) ; Baptiste and Square Lakes - Hiller and 

Huston , MS , (64), Libin , (48 ). 

Second Intermediate Hosts : Coregonus clupeaformis-__ 

Lesser Slave Lake _ i.uller , ( 59), (60 ) . Leucichthys 

sp.--Lesser Slave Lake _ ~filler , (60) . Leucichthys 

t ullibee---Lesser Slave Lake - tuller, ( 59). Prosopium 

oregonium-__ Lesser Slave Lake _ l1iller , ( 60 ) . Prosopiwn 

sp .---Lesser Sl ave Lake - Hiller, ( 59 ) . 

Saskat ch e"/an : 

Definitive Host: Esox lucius---Nesslin Lake - "'1heaton a'1d 

RaHson, (110), RaNson & vfueaton (75 ); Mosher Lake -

Hheaton and Ra-I',son , (110); Lake At habaska - RaNson, (72 ) . 

Second Intermediate Hosts : Coregonus clupeaforrnis---

Nesslin Lake _ "1heaton & RaNson , (110) , Rawson & "lheaton, 

(75 ); Mosher Lake - \'lheaton and Rat'1Son, (110 ); Lake 

Athabasca - RaHson , (72) . Leucichthys sp . ---Mo sher Lake -

"lheaton and Ra;.rson , (110) ; Lake Athabasca - RaNson , (72 ) . 

Cristivome r na'llaycush---Lake Athabasca - Rat'fSon, (72 ); 

Lac la Ronge - Rawson , (74) . 

British Columbia: 

Definitive Host: Esox l uciu5-__ Tesl in Lake Territ or y -
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Clemens et al., (14). 

Second Intermediate Hosts: Coregonus clupeaformis-__ 

Teslin Lake Territory _ Clemens et al., (14) . 

Leucichthys sp.---Teslin Lake Territory _ Clemens 

et aJ. . , (14). 

Author ' s Findings 

BetHeen September 1 and 6, 1959 , 38 of 102 (37.2,%) lake 

trout (Salvelinus namaycush) from Forbes Lake , situated in The 

Hanitoba v[hiteshell Forest Reserve , lIIere found to be infected Hith 

T . crassus plerocercoids . The plerocercoids Here encysted in the 

flesh of the trout, the cysts being of different size and shape. 

THelve cysts found in a single trout represented the heaviest 

infestation. Lake trout measuring 17 - 21 inches in length tofere 

most heavily infested. 

Measurements of Specimens 

The plerocercoids of T. crassus greatly varied in length , 

and so did the size of the cystj the longer the plerocercoid , the 

larger the cyst . The longest specimen Nas 120 mm. long and about 1 mm. 

"lide . r·1ost specimens \1ere tmite, 50 - 80 mrn. long, "lith a large , ;'lell 

developed scolex . Hiller ( 60) describes the plerocercoid of T . crassus 

as a !llong, coiled l·lhite thread about 1 mm. in diameter and up to 

130 rom. long. At one end is a complete scolex formed as in the adultj 

the strobilia is the same diameter throughout and lacks sex organs. 

At the posterior end of the strobilia, a filament of variable length, 

termed the cauda, is often present. " A number of the smaller plero_ 



105 

cercoids possessed a cauda, Hhich Has usually yello,,! . 

The scolex is characteristic of T. crassus , provided 

,-lith t,·;o suckers and fOllr three-pronged hooks (Fig .2). The hooks 

are large ~'rith three short, slightly curved projections (Fig . 4). 

The 'dictth of the basal plate of the hooks Has 260 - 275 (p.), its depth 

(anterior- posterior) 75 - 135 (p. ), and the length of' the marginal 

prong 245 ~). Dimensions of the scolex hook s in my material (5 speci_ 

mens measured) are compar~d to measurements given by other authors 

in Table 10 . 

Species Identification 

T. crassus Has identified on the basis of' the structure of 

the scolex hooks . Measurements of the scolex hooks are given in 

Table 10 . T. craSSllS is larger than T. nodulosus and T. stizostedionis 

and has the largest scolex hooks . The absence of the fourth projection 

on the basal plate of T . crassus serves to distinguish this species 

fron T. nodulosus. The protuberance on the middle surface of each 

hook characteristic of T. stizostedionis is lacking in T. crassus . 

Triaenonhorus in lake trout , 

There are but a fe\1 reports of T . crassus from lake trout in 

North ilmerica. These fish are not common intennediate hosts for this 

parasite. I-filler (60) states , "The plerocercoids of Triaenophorus 

crassus encyst normally in the flesh of fishes of the genus Leucichthys ; 

the "mitefishes , Coregonus clupeaformis and Prosopium oregonium are 

common alternat.ive hosts in Lesser Slave Lake. Else':!here lake trout , 

Cristivomer namaycush, and possibly the inconnu, Stenodus leucichthys , 
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TABLE 10 

Dimensions of the scolex hooks of T. crassus(~ ) 

Author 

Scheuring (77) 

Ekbaum (21) 

Miller (58) 

. Cooper (16) 

Present Paper 

vlidth of 
basal plate 

285- 300 

275 

255- 300 

280- 310 

260- 275 

Depth of 
basal plate 

(anterior_posterior) 

125- 135 

138 

132- 140 

75- 135 

Length 
of marginal 

prong 

240-255 

245 

245 

I 
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may occasionally serve as hosts" . Reports of Triaenophorus from 

lake trout in Canadian lakes are as folloHs: 

Triaenophorus sp .- Childs Lake, Man. - Stel'iO.rt_Hay, (83) 

T. nodulosus & T. crassus- Lake Athapapuskm·/- Ste"TaI't_Hay, (87) 

T. crassus- Great Slave Lake , N.1'I . T._ I-liller , (60), RaHson, (72 ), (73) 

T. crassus- Great Bear La.l{e, N.vl .T ._ Miller , (62) 

T . crassus- Lake Athabasca , Sask.- RaVlson, (72) 

T . crassus Lac 1a Ronge , Sask.- RaNson , (74 ) 

Types of Triaenophorus cysts in lake trout . 

Cysts of T. crassus in trout from Forbes Lake varied in 

their size and shape . The morphology of T. cr assus cysts has been 

described by Cooper (16), Hjort1and (31), Newton (66), ¥i11er (60) 

and by numerous European authors on the basis of material from Coregonidae. 

In a reviel1 of Triaenophorus in Canadian lakes , !-tiller (63) describes 

the typical plerocercoid cyst, " Each plerocercoid is enclosed in a 

cyst, the cyst is usually yellOl-rish in colour, typically spindle-

shaped and f rom one-quarter of an inch to one inch in l ength . It is 

composed of connective tissue formed by the host. Within the cyst is 

the plerocercoid and a variable quantity of thick yellol..ush liquid; 

this liquid is composed of broken_down host tissue , on Nhich the 

plerocercoid feeds, and excretory products from the "fOrm •••• • The cysts 

are exceedingly variable in shape. " 

Three distinct types of cysts ~rere observed in the trout 

from For bes Lake vmich I have designated as A, B, and C. These are 

compared to types of cysts described by Miller (60 ) in Leucichthys sp . 
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Type A _ large, mostly irregular, pocket_like cysts containing a 

creamy deposit and one, sometimes t~~J plerocercoids. These fleshy 

t<-mite cysts .. /ere mostly situated in the dorsal musculature next to 

the skin . }uller (60) describes similar cysts as being large, thin 

walled, containing, lithe longest plerocercoids and pale non-granular 

contentsit • He inter prets these large cysts containing young plero­

cercoids as the most recent stage of infection. 

Type B - smaller cysts filled with a yelle .. , matter and a small plero­

cercoid. These cysts ,·(ere usually smaller than Type A cysts and more 

uniform in shape . J·filler (60) describes similar cysts as foliol1S! 

"smaller cysts contained smaller plerocercoids ,·lith long caudae (more 

than one- half the length of the Horm); the fluid contents "lere yellm<J 

and contained large calcareous particles ••• •• the small cysts are those 

of older plerocercoids , starting to degenerate lt • 

Type C - very small spindle-shaped cysts approximately one-quarter 

inch long . Their color varied from deep yello\<! to almost orange. 

Miller (60 ) states, liThe smallest cysts sometimes contained no plero_ 

cercoid, sometimes just the scolex or scolex hooks, and the content 

had. become almost solid and orange in colour ••• •• the smallest are 

very old and represent the final stage in the complete degeneration 

of the plerocercoidlt • 

The number of different types of cysts found in lake trout 

from Forbes Lake are shol-m in Table 11. 

Unencysted T. crassus Plerocercoids in lake trout 

Some of the trout examined contained unencysted T. crassus 
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TABLE 11 

Nu..rnbers of type A, B, and C cysts in lake trout from Forbes La~e 

No. of Cysts Per Fish 
Types of Cysts No. of Fish Infected A B C 'rotal 

A Type (only) 6 1 1 
2 2 2 
2 4 4 
1 5 5 

B Type (only) 1 1 1 
1 3 3 
1 6 6 

C Type (only) 6 1 1 
1 3 3 

A Type 1 1 1 2 
2 2 1 3 

& 1 3 1 4 
1 1 2 3 

B Type 1 1 4 5 

A Type 2 1 1 2 
& 2 2 1 3 

C Type 1 1 4 5 

A Type 1 1 1 1 3 
& 1 10 1 1 12 

B Type 1 4 1 2 7 
& 1 1 3 2 6 

C Type 1 1 2 3 6 
1 1 1 4 6 
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plerocercoids . These appeared to extend through several myotomes. 

In all cases the free plerocercoids vlere accompanied by encysted 

ones. Unencysted T. crassus plerocercoids are not common in North 

A'1lerica . Miller (63) states~ " In European fishes it is ccnur.an to 

find plerocercoids naked in the flesh, that is , not enclosed in 

cysts . In North America this is unusual and has been reported only 

in yearling coregonines . The author has found such plerocercoids 

in ciscoes from Lal{e 'rlinnipeg and from Baptiste Lake, jl~berta. 

Recently, La,,,ler (1950 ) has found all the plerocercoids to be naked 

in the infected ciscoes and Hhitefish of six inches and less from 

Heming Lake. " 

Size of lake trout and T. crassus infestation 

J\ll trout caught in Forbes Lake Nere measured to the 

nearest one_eighth of an inch , using fork l ength measurements 

(di stance from the tip of the nose to thp. fork i n the tail). Only 

12% (3 of 25) trout less than 17 inches long '"lere infected. The 

1n1'ection rate of trout measur ing 17 to 21 inches ':Ias 44 . 1% 00 of 

68 ). The greatest percentage of T. crassus infection occurred in 

trout over 21 inches long; 5 of 9 (55.5%) were i nfected. It seems 

t hus that the percent of infected fish increases with the length 

and probably ldth its ,-!eight and age. Hm·rever , the number of trout 

examined is not .. sufficient to .... !arrant final conclusion. Table 12 

shoH's t he increase in the infection rate t-.'ith increasing size of the 

host . 
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TABLE 12 

Influence of size (length) of lake trout on T. crassus infestation 

Fork Length Number of Number of 
in inches Fish Examined Fish Infected 

12 - 13 2 0 

13 - 14 2 1 

14 - 15 6 0 

15 - 16 6 0 

16 - 17 9 2 

17 - 18 17 5 

18 - 19 18 6 

19 - 20 17 6 

20 - 21 16 13 

2l - 22 7 4 

22 - 23 1 1 

23 - 24 0 0 

24 - 25 1 0 
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SOME ASPECTS OF ECOLOGY AND HOST_PARASITE RELP.TIONSHIPS 

In studying parasites from a particular host or locality 

it is necessary to consider host_parasite relationships and pertinent 

ecological factors. Information of this nature ",as obtained from 

the investigation of the intestinal helminths of stizostedion vitreum 

and Perea flavescens from the i'linnipeg River . Fifty_t\·l0 P. flavescens 

and 28 S. vitreum Nere examined. The material ,·ras collected from nine 

stations on the ~'linnipeg River (Map 12). The unequal number of 

individuals of the t,·;o species exarrined is chiefly a reflection of 

their relative abundance in this water body. The yelloH perch is more 

abundant, and consequently more fish of this species i1aS examined. 

Because of the small number of fish examined, hOi-lever, this material 

is only indicative of the possible host_parasite relationships and, of 

the probable influence of the ecology of these fishes on the fauna of 

their parasites. 

Intensity of parasitism 

It is natural tha.t ,·men a large number of hosts are examined, 

the list of parasites encountered 1'ri.ll be greater than \·men only a fe'-1 

individuals have been studied . Data on the intensity of parasitism of 

yelloN perch and pikeperch in the Uinnipeg River are not conclusive 

because of the limited number of hosts examined. AlloHance should 

therefore be made for this fact ,·men interpreting the tables. The 

percent of S. vitreum and P. flavescens infected by intestinal helminths 

is shm-m in Table 13. 96.3% of the fish harboured one or more species 

of parasites. Trematodes Here the predominant group in the fish 



Map 12 Sampling stations on the l':innipeg Rivl}r. 
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TABLE 13 

Per cent infection of S. vitreum and P. flavescens Nith intestinal helminths 

Per Cent 
Number Per Cent Per Cent Per Cent Per Cent Per Cent l .. rith 

vlith \'lith uith ,·lith Multiple 
EKamined Infected Infected Cestodes Nematodes Tremadotes Acanthocephala Infections 

28 28 100 96.4 35.7 71.4 75 100 

52 49 94.2 48 48 75 1.9 69 .2 

Number 
of 

Stations 
Examined 

8 

8 

f 
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examined. Cestodes "Jere found in 96 .4% of S. vitreum, Hhereas only 

48.% of P. flavescens Here infected . Nematode infection "ras relatively 

light in both fish species . 75% of the S. vitreum Here infected "lith 

the single species of acanthocephalan collected . t'Iultiple infections 

"tere found in all S. vitreum examined and in 69.2% of P. flavescens. 

Infection rate at different stations 

Five of nine sampling stations on the "linnipeg River yielded 

yelloN perch heavily infected "Iith parasites. This high incidence and 

intensity of infection was at first attributed to the examination of 

older individuals from these stations: the older the fish the greater 

the parasite load (Dubinin , (19) ; Dogiel and Petrushevski, (18 ) . The 

check of the age of these fish has, hOvlever , shmm. that this was not 

the case . Heavier infection in these stations (2 , 3 , 4 , 5 , and 8) is 

probably due to conditions favorable to potential intermediate hosts 

of these parasites. These stations are primarily characterized by 

shallo", "later , mud, clay , and silt bottoms and are influenced only 

slightl y by the main current of the river. The remaining stations 

(l, 6 , 7 ) are character ized by rocky bottom, deep "later , and st.;ift 

current. VanCleave and Mueller (93) state lithe type of parasitism is 

more or less closely correlated "dth the habitat from l"lhich the fish 

is taken". Their study of bra distinct groups of perch, those from 

deep l"Tater 00 - 50 feet) and those from shallot"! ','rater (shoreline 

localities) , shmTed that there is a definite correlation betNeen 

incidence of infection and the habitat of the host . 

Stations 2 , 4, 6, and 8 yielded the most heavily infected 

pikeperch. stations 2, 4, and 8 \"rere most suitable for parasite 
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infection of yello .. , perch and pikeperch . The rates of infection of 

these fish at each station are shorm in Table 14. The symbols +, ++, 

and +++, ref er to light, moderate and heavy infections respectively. 

Influence of age on infestation 

Fish are ,·rell suited for the study of the influence of the 

age of the host on its parasite fauna. The life span of most fresh­

Nater, non_migr atory fishes is sufficiently long , and the age of each 

individual can be determined vrith exactness suitable for this purpose. 

Gorbunova (28 ) distinguished three "lays in 'l>mich the age 

of the host influences the abundance of parasites. Some intestinal 

helminths of yellm·! perch and pikeperch from the Uinnipeg River could 

be, ~~th a considerable degree of certainty, placed in the groups 

discussed by Gorbunova. 

Group I: Parasites independent of the age of the host. 

Three of 7 (42.8%) species of parasites from the intestine 

of yel101" perch , Bothriocephalus cuspidatus, Proteocephalus sp. , and 

Crepidostomum cooperi Here fOW1d to persist in all seven year classes 

of perch examined. 

No parasites of the pikeperch can be placed into this group 

as only old (7 - 9 years) and young (1 - 2 years) fish of this species 

,"rere caught. Gorbunova (28) found that 6 of 18 03 .3%) connnon 

parasites of Esox lucius belonged to Group I. 

Group II : Parasites decreasing in abundance '·lith the age of the host. 

To this group belonged only one of 7 (14.2%) parasites of 

the yello"r perch, Raphidascaris canadensis whose larvae Here fOWld in 



TABLE 14 

Rates of infection of S. vitreum and P. flavescens per station 

Parasite Infestation per station 

Sampling 
Station Perea flnvescens Stizostedion vitreum 

--I ID ID I , w , 
ID . .c ID ' M .c . , ID 0. 0 , 0 0 ID 0. 

~ ';;/ , ID ID 
~2 ';;/ ID 

ID 0 o ID W , . ID 
[j " ';;/ 'M ID "M "," • ';;/ e " " Number "r! .c ID " 'M f:~ Number .c " "" i:tl " w 'M Or! Or! 0 0. .c " " ID examined ~"M o • 'M .1:; ~ " " ID 

Or! examined o 'M +' 'M • 0. +' o 0 o " ' .c+, o " o " o •• +' " . .c ' M .c" ID " 0 • 0 ID ID 0" 0" o.ID 0" ,;;/::i ID P- o >+' 0" o • o • 0 0 u "" 'M 0 O'M o 0 ' M 0 o 0 " o 0 o " o 0 
" 0. 

'M 0 +' " " .c,M .r! o. o " .c'M .J:: -M o 'M +' " '" " u " ID ' M 0 " . u . 'M ' M @ 0.--1 " ID U ' M 0r! o.w • 0 'M ,e 0 '" ID "''' 0.0 .co. +,0. 0 
.c I H 

.c , "+, • >, 
U " +' " 

0 Orl " . " 0 
ID 0 +' ID o ID 'M Q..U 0<> +,0 'M ID C 0 o O. Or! 'M U .c u .c " 0 " P- " . 0 " • , 

" 0. '-' "' "' '-' '" 0. "' "' z " E-< '" '" c. Ul - f-' 

1 2 + ... - ~ 

2 17 +- ++ +- +++ ... + + + 5 ++ " + +-H ++ + ... ... 

3 5 + +++ + + -

4 12 ++ ++- +++ ... + + + 4 ++ ... +_++ -H_+++ ++ + + -

5 3 ++ +++ + + 4 ++ ++ ++_-1---1+ -
6 3 ++ .. , +++ 9 +- ++ + + +++ ++ ... 
7 1 + ++ + 3 -I- ++_+t+ ++ 

8 6 +- ++ +++ + + + 3 +- ++ + + -I- +_++ 
-

9 3 ++ +- ++ + - -
+ Light (1- 9 ,'forms per fish ; ++ Hoderate (lO_49 l'lOrmc per fish; +++ HeaVY(50- or more 110rms per fish). 
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one and tv~ year old perch in decreasing numbers. 

Age of the host (years) 

Incidence (%) 

1 

75 

2 

33 ·3 

3 4 5- 7 

In the early stages of grov~h perch feed on small aquatic insect 

larvae and other benthic organisms . Such food habits are favourable 

for infection ,,!ith the larvae of R. canadensis. The ingested larvae 

undergo further development in the intestine of the young perch 

before becoming encysted in the liver and mesenteries. This accounts 

for the presence of R. canadensis larvae in the intestine of young 

perch and its absence in older individuals. The absence of larvae 

in the older perch can probably be attributed to (a) a change in 

food habits; older perch becoming more carnivorous in their diet, 

or (b) having invaded the intestine during the early years of gro\~h , 

the larvae are not-! encysted in the liver and mesent eries l'lhich .. rere 

not examined. 

Gorbunova uses the infection of Esox lucius ,dth the 

tape .. lOrrn Proteocephalus cernuae to illustrate Group II as follows: 

Age of the fish (years) 0+ 1 2 3 4 5- ll 

Incidence (%) 70 .6 26 .4 13.2 6.6 14.7 19.0 

She attributes this kind of age dependence to the fact that ItE. lucius 

feeds on plankton during the first months of its life and plankton 

contains copepods , the intermediate hosts of Proteocephalus". 

Group III: Parasites increasing in abundance .. lith the age of the host. 

Four of 8 (50%) species of parasites from S. vitreum and 

one of 7 (14.2%) parasites from P. flavescens to/ere found to increase 

in abundance ,dth the age of the host . Infestation increased "ri.th 
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age not only in incidence but also in intensity (Tables 15 & 16). 

These parasites are Bothriocephalus cuspidatus, Proteocephalu5 

luciopercae, Bucephaloides pusilla, and Neoechinorhynchus cylindratus 

from S. vitreum, and Crepidostomum cooperi from P. flavescens. 

Gorbunova placed 10 species (55 .5%) of parasites of Esox 

lucius into this group . Infestation of E. lucius increased both in 

incidence and intensity vrith the age of the host. 



TABLE 15 

Increase in incidence (%) and intensity (Average munber per fish ) of infection of S. v1tretl!!! lath age 

Age 
in 

Years 

1 - 2 

"/ - 9 

Bothriocephalus 
cuspidatus 

% Int . 

71.4 7.4 

87.5 25.1 

Proteocephalus 
luci opercae 

% Int. 

35 .7 5. 2 

50 17 

TABLE 16 

Bucephaloides 
pusilla 

% Int. 

42.8 8.3 

87 .5 39.7 

Neoechinorhxnchus 
cylindratus 

% Int. 

62.5 5 

78.5 9 

Increase in incidence C%) and intensity (average number per fi sh) of infection with C.cooperi in P.flavescens ,·lith age 

Age 
in 

Years 1 2 3 4 5 - 7 

Incidence (%) 33 .3 100 71.4 76.9 78. 2 

Intensity 3 14.4 28 31 65.5 

f-' 

'" 0 
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SlOO'UlRY AND CONCLUSIONS 

Sill'il1ARY: 

1 . 52 Perea f lavescens and 28 Stizostedion vitreum from the 

vliw..i.peg River Vlere examined for intestinal helminths . 

Parasites found included five species of cestodes, three 

of trematodes , three nematodes , and one acanthocephalan. 

Nev, locality and host records have been reported . The 

distribution of these parasit es in Hanitoba and Canada 

is presented. 

2 . 102 lake trout from Forbes Lake were examined for Tr iaenophorus. 

37.2% Here infected "dth T . craSSllS. Its distribution in 

l1anitoba and Canada is repor ted. Three types of cysts and 

unencysted plerocercoids are reported from lake trout. 

The percent of inf ected fish increases "dth the length of 

t he fish. 

3 . A note descr ibing the dependence of some intestinal helminths 

and the age of thei r hosts is included . 

CONCLUSIONS: 

1. The writer "ushes to point out that because of the small 

number of fish examined the data presented are indicative 

rather than conclusive . This is particularly true for the 

discussion on host- parasite relationships . Our material 

does, however, support the evidence for the fact that some 

parasites are independent of the age of the host, some 

decrease in number • .nth their age, and some parasites 
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increase in intensity and incidence ,·lith increasing 

age of the host. 

2. A definite correlation exists betl>reen host infection and 

areas of collection. Stations characterized by shallo"l 

Hater, mud bottom , and sluggish current produced more 

highly infected fish than stations characterized by deep 

l'Iater, sluft current , and rock bottom. The higher degree 

of infection is attributed to conditions favourable to 

intermediate hosts of t hese parasites . 
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SCIENTIFIC AND COMMON NAIrn; OF FISHES 

The follo~dng list of scientific and common na~es of fishes 

referred to in the context of the thesis has been prepared from 

Bailey et al. (3) and Slastenenko (78). 

Acrocheilus alutaceus Agassiz and Pickering - Chiselmouth 

A~bloplites rupestris (Rafinesque) - Rock bass 

Ameiurus (=Ictalurus) natalis (Le Sueur) - Yello .. r Bullhead 

Ameiurus (=Ictalurus) nebulosus (Le Sueur ) _ Brovm bullhead 

Amphiodon (~iodon) alosoides (Rafinesque) - Goldeye 

Anquilla chrysopa Jordan a'1d Evermann (=A. rostrata Le Sueur) - .4merican eel 

Boleosoma (=Etheostoma) nigrum Rafinesque - Johnny darter 

Carpiodes cyprinus (Le Sueur) _ Quillback 

Catostomus catostomus (Forster) _ Longnose sucker 

Catostomus commersoni (Lac~pede) - Hhite sucker 

Catostomus macrocheilus Girard _ Largescale sucker 

Chrosomus eos Cope _ Northern redbelly dace 

Coregonus clupeaformis (Mitchill) _ Lake vJhitefish 

Cottus cognatus Richardson - Slimy sculpin 

Couesius (=Hybopsis) plumbea (Agassiz) - La~e chub 

Cristivomer (=SaJ.velinus) namaycush (\·laJ.baum) _ La.1(e trout 

CyPrinus carpio Linnaeus _ Carp 

Esox lucius Linnaeus _ Northern Pike 

Esox mas~ongy Mitchell _ Muskellunge 

Esox niger Le Sueur _ Chain pickerel 

Esox americanus vermiculatus Le Sueur _ Grass pickerel 

Eucalia inconstans (Kirtland) _ Brook stickleback 
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Eupomotis gibbo sus Jordan and Evermann (=lepomis gibbosus (Linnaeus» 

- Pumpkinseed 

Fundulus heteroclitus (Linnaeus) - Mummichog 

Hiodon chrysopsis Richardson (=Amphiodon alosoides Rafinesque) - Goldeye 

Hiodon tergisus Le Sueur _ ~coneye 

HurD (=l·1icropterus) salJnoides (Lac€pede) - Largemouth bass 

Hyborhynchus (=Pimephales) notatus (Rafinesque) _ Bluntnose minnarl 

Ictalurus punctatus (Rafinesque) _ Channel catfish 

Lepiberna (=Roccus) chrysops (Rafinesque) - l-Jhite bass 

Lepomis gibbosus (Linnaeus) (=Eupomotis gibbosus Jordanaand Ever.ma~) 

- Pumpkinseed 

Lepomis pallidus Jordan and Evermann (=L. macrochirus Rafinesque) 

Leucichthys sp . - Cisco 

Leucichthys (=Coregonus) artedii Le Sueur _ Cisco or lake herring 

Leucichthys (=Coregonus) arledii tullibee (Ra1'Tson) Shallo\'Mater cisco 

Leucichthys (=Coregonus) hoyi (Gill) - Bloater 

Leucichthys (=Coregonus) nigripinnis (Gill) - 8lackfin cisco 

Leucichthys (;Coregonus) nipigon (Koelz) _ Nipigon cisco 

Leucichthys (Coregonus) zenithecus (Jordan and Evennann) - Shortjal"l cisco 

Leucosomas corporalis Dymond (=Semotilus corporalis ( J.fitchill» - Fall fish 

Leta Iota (Linnaeus) - Burbot 

Margariscus margarita nachtriebi (Cox) _ Northern pearl dace 

lticropterus dolomieui Lacepede _ Smallmouth bass 

J1icropterus saJ..moides(Lac~p~de) - Largemouth bass 

~~locheilus caurinus (Richardson) - Pea~outh 

Notropis sp. - Shiner 
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Notropis bifrenatus (Cope) _ Bridle shiner 

Notropis cornutus (Hitchell) _ Conunon shiner 

Notropis stramineus (Cope) - Sand shiner 

Notropis heterolepis Eigenmann and Eigenmann _ Blacknose shiner 

Notropis hudsonius (Clinton) _ Spot tail shiner 

Notropis volucellus (Cope ) _ Mimic shiner 

Oncorhynchus nerka (\'!albaum ) - Sockeye salmon 

Perea flavescens (Hitchell ) - Yellm·, perch 

Percopsis omiscomaycus (\'lalbaum) _ Troutperch 

Poecilichthys (=Etheostoma) exile (Girard) _ IOl'ra darter 

Pomoxis nigromaculatus (Le Sueur) 

Prosopium sp . - Hhitefish 

Prosopiwn cylindraceum (Pallas) _ Round vlhitefish 

Prosopium oregonium (Jordan and Snyder) _ Or egon vlhitefish 

Ftychocheilus oregonensis (Richardson) - Northern squa"~ish 

Pungitius pungitius (Linnaeus ) - Ninespine stickleback 

Rhinichthys cataractae (Valenciennes) _ Longnose dace 

Richardsonius balteatus (Ri chardson) - Redside shiner 

Salmo clarki Richardson _ Cutthroat trout 

Salmo gairdneri (=S. irideus Gibbons) Richardson - Rainbo\"/ trout 

Salvelinus font i nali s (r-1it chell) - Brook trout 

Salvelinus (=Cristivomer) namaycush (\'lalbaum) - Lake trout 

Semotilus atromaculatus (l1itchell) _ Creek chub 

Stenodus leucichthys (GUldenstadt) _ Inconnu 

Stizostedion canadense (&nith) - Sauger 

Stizostedion vitreum glaucum Hubbs _ Blue pike 
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Stizostedion vitrewn vitrewn (J.1itchill) _ \,laJleye 

Thymallus arcticus (Pallas) (=T. signifer (Richardson) _ Arctic grayling 



137 

SYNOPTIC TABLES OF FISH PARASITES AND THEIR 

DI STRIBUTION IN MANITOBA 



Locality 

Lake \,linnipeg 

Lake vliruripeg 

Lake \'linnipeg 

Lake Ninnipeg 

Luke 1tlinnipeg 

Lake vlinnipeg 

Lake i'linnipeg 

Lake "Jinnipeg 

Lake t'Jinnipeg 

Lake i'Iinnipeg 

Lake ~" innipeg 

Lake Winnipeg 

TABLE A 

Distribution of Dibothriocephalus in Manitoba 

Species of 
Dibothriocephalus 

latus ~ 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Fish Species 
Infected "rl.th 

Dibothriocephalus 
Plerocercoid 

Stizostedion vitreum 

Esox lucius 

Esox lucius 

E50X lucius 

Stizostedion canadense 

Perea flavescens 

Esox lucius 

Lota Iota maculosa 

Stizostedion vitreum 

Esox lucius 

Perea flavescens 

Stizostedion vitreum 

Authority 

Magath, 1927 

Nicholson, 1928 

Vergeer, 1928-29 

Nicholson, 1932 
I-' 

Bajkov , 1933 'ol 

Bajkov, 1933 

Bajkov , 1933 

Bajkov , 1933 

Bajkov, 1933 

\'lard1e , 1932-33 

\lardle , 1932-33 

v/ard1e, 1932- 33 



TABLE A (cont ' d) 

Distr ibution of Dibothriocephalus in !ofanitoba 

Fish Species 
Species of Infected ".d.th 

DlbothrioceEhalus DibothrioceEhalus 
Locality .latus ~ Plerocercoid 

Lake Ninnipeg x Stizostedion canadense 

Lake Hanitoba x Stizostedion vitreum 

Lake Manitoba x Stizostedion vitreum 

Lake \'/innipegosis x Stizostedion vitreum 

Lake '-linnipegosis x Esox lucius 

Lake "linnipegosis x Perea flavescens 

Lake "linnipegosis x Stizostedion vitreum 

Lake l'iinnipegosis x Stizostedion canadense 

Lake l/1innipegosis x x Lota Iota maculosa 

Lake \'!ellman x stizostedion vitreum 

Lake Hellman x Sti7~stedion vitreum 

Lake l:lcllman x Perea flavescens 

Authority 

--
,lard1e, 1932- 33 

Nicholson, 1928 

Vergeer , 1928- 29 

Vergeer , 1928- 29 

lIardle, 1932-33 

j'Iard1e, 1932-33 

Vlardle, 1932- .33 

,lard1e, 1932-33 

llardle, 1932-33 

Stel·rart_Hay, 1951 

Harvey , 1955 

Harvey, 1955 

I-' 

'" '" 



TABLE A (cont t d) 

Distribution of Dibothriocephalus in lw.nitoba 

Fish Species 
Species of Infected "dth 

DibothrioceEhalus Dibothriocephalus 
Locality latus .3'..:. Plerocercoid Authority --

Lake Wellman x Esox lucius Harvey, 1955 

Lake Childs x Salvelinus namaycush Stet'fart_Hay, 1951 

Lake Armit x Esox lucius Ste,·rart- HCIi1, 1952 

Lake Pickerel x Esox lucius Ste\orart- Hay, 1952 .... 
<-

Lake Pickerel Stizostedion vitreum Ste",art_Hay, 1952 
0 

x 

Lake Bell x Esox lucius SteHart- Hay, 1952 

Lake South Steeprock x Esox lucius stetvart_Hay J 1952 

Lake North Steeprock x Esox lucius Stewart_Hay, 1952 

Lake Burton x Esox lucius stet-.rart_Hay, 1952 

Lake Burton x Perea flavescens Stewart- Hay, 1952 

Lake Athapapusko\·, x Stizostedion vitreum Ste're.rt- H .... , 1953 

Lake Athapapuskow x Salvelinus namaycush Stewart_Hay, 1953 



Locality 

Lake Athapapuskow 

Lake Second Cranberry 

Lake Henuning 

Lake Hemming 

TABLE A (cont'd) 

Distribution of Dibothriocephalus in Manitoba 

Species of 
DibothrioceEhalus 

latus ~ 

x 

x 

x 

x 

Fish Species 
Infected with 

Dibothriocephalus 
Plerocercoid 

Esox lucius 

Salvelinus namaycush 

Esox lucius 

Stizostedion vitreum 

Authority 

Ste\-1art- Hay, 1953 

Stewart_Hay, 1953 

Lal'fler & Watson, 1958 

LaNIer & ''latson, 1958 
f-' 

t 



TABLE B 

Distribution of Triaenophorus in Manitoba 

Species of Triaenophorus 
Locality ~ stizostedionis crassus nodulosus Fish Species Infected(*) 

Lake "linnipeg x Coregonus clupeaformis-P 

Lake "!innipeg x Leucichthys sp.- p 

Lake ,'lirmipeg x Esox lucius-A 

Lake l1anitoba x Leucichthys sp.- P 

Lake "'innipegosis x Coregonus clupeaformis-P 

Lake Dauphin x Coregonus clupeaformis-P 

Lake Dauphin x Stizostedion vitreum_P 

Lake St. Martin x Coregonus clupeaformis- P 

Lakes in The Pas District x Leucichthys sp .- p 

Lake Kississing x Coregonus clupeafor.mis_P 

Lake AthapapuskO\·' x Coregonus clupeaformis-P 

Lake AthapapuskoH x x Coregonus clupeaformis-P 

(if) Adult_A; Plerocercoid_P . 

Authority 

Nel·rton, 1932 

Nicholson, 1932 

Ekbaum, 1937 

Keleher, J.J., 1952 

Neltton, 1932 

Nel·tton, 1932 

SteHart- Hay, 1951 

Net,lton, 1932 

NeHton, 1932 

Nicholson, 1932 

Nicholson, 1932 

Stel·rart- Hay, 1953 

I-' ,,-

'" 



TABLE ~ (conttd) 

Distribution of Triaeno£horus in Manitoba 

Species of Triaenophorus 
Locality ~ stizostedionis crassus nodulosus Fish Species InfectedU~) Aut hority 

Lake Athapapusko\1 x x Saivelinus namaycush_P Ste,.larl_Hay, 1953 

Lake Athapapuskow x x Esox lucius-A stel".rart- Hay, 1953 

Lake AthapapuskoiV x Leucichthys sp .-P Stet-Tart_Hay, 1953 

Lake Heming x Coregonus clupeaformis- P LaHler, 1950 

Lake Heming Leucichthys sp .- P Lawler, 1950 f-' x ". 

'" 
Lake Heming x x Leta Iota maculosa-P Lal-TIer, 1950 

Lake Heming x Perea flavescens_P Lawler, 1950 

Lake Herning x x Esox lucius-A La'\l11er , 1950 

Lake Heming x Percopsis omiscomaycus_P Lawler, 1950 

Lake Heming x Stizostedion vitreum_A LaNIer, 1950 

Lake Heming x Cottus cognatus gracilis-P tal'TIer, 1951 

Lake Heming x Cottus cognatus gr acilis-P La,.,ler, 1953 (unpub.) 

(*) Adult_ A; Plerocercoid_P. 



TABLE !! (cont'd) 

Distribution of Triaenophorus in Manitoba 

Species of Triaenophorus 
Locality -"l?.:. stizostedionis crassus nodulosus Fish Species Infected(*) Authority 

Lake Heming x Coregonus clupeaformis- P Lawler & '\Ilatson, 1958 

Lake Heming x Leucichthys sp .-P Lavrler & \'latson , 1958 

Lake Heming x x Esox lucius-A La'l'fler & Watson, 19S5 

Lake Herning x Perea flavescens-P La",ler & "latson, 1958 

Lake Heming x Cottus cognatus gracilis_P La'\tller & '-latson, 1958 >-' 
j;: 

Lake Heming x Lota Iota lucustris- P Lawler & \'Iatson, 1958 

Lake "1ellman x Stizo5tedion vitreum- P stewart- Hay, 1951 

Lake Hellman x Perea flavescens_P Stewart_Hay, 1951 

Lake Childs x Salvelinus namaycush_P Ste\"rart_Hay, 1951 

Lake Annit x Coregonus clupeaformis_P Ste",art- Hay, 1952 

Lake Annit x x Esox lucius-A Stewart_Hay, 1952 

Lake South Steeprock x Esox lucius-A Steuart_Hay, 1952 

(*) Adults_ A; Plerocercoid-P . 



Locality 

Lake Burton 

Lake Pickerel 

Lake Second Cranberry 

Lake Second Cranberry 

Lake Nueltin 

Hudson Bay drainage 
system 

Hudson Bay drainage 
system 

Hudson Bay drainage 
system 

Hudson Bay drainage 
system 

Lake Forbes 

Hinnipeg River 

----

TABLE Q (conttd) 

Distribution of Triaenophorus in Manitoba 

Species of Triaenophorus 
sp. stizostedionis crassus nodulosus Fish Species Infected(*) 

x Esox lucius-A 

x Esox lucius-A 

x Stizostedion vitreum-A 

x Coregonus clupeaformis-P 

x Coregonus clupeaformis-P 

x Esox l ucius- A 

x Coregonus sp .-P 

x Leucichthys sp .-P 

x Perea flavescens-P 

x Salvelinus namaycush_P 

x Stizostedion vitreum_ A 

(If ) Adult_ A; Plerocercoid- P. 

Authority 

Stewart- Hay, 1952 

Stewart- Havr, 1952 

Stet>rart- Hcw, 1953 

SteHart_Hay, 1953 

Federal Department of 
Fisheries (Lawler & 
Scott, 1954) 

l:1ardle, 1932 

Wardle J 1932 

llardle, 1932 

\,lardle, 1932 

Present Paper 

Present Paper 

I-' 

"" v 



TABLE C 

Distribution of Eubothr ium in Manitoba 

Species of Eubothrium 
Locality rugosum salvelini 

-- -- - - _ . - sp_" Fish Species Infected(*) Authority 

Lake \'linnipeg x Leta Iota maculosa.-A llkbaum, 1933 

Lake vfinnipeg x Lota Iota maculosa-A Wardle, 1932 

Lake Clear x Salvelinus namaycush_ A Ekbaum, 1933 

Lake Clear x Salvelinus narnaycush_ A Vlardle, 1932 

f-' 
Lake Wellman x Stizostedion vitre~P Ste~·lart_Hay , 1951 <-

'" 
Lake North steeprock x Lota Iota maculosa.-A $tel-Tart_Hay, 1952 

Lake Athapapusko\·! x Salvelinus namaycush_A Stet'lart_Hay, 1953 

Lake Athapapuskm" x Lota Iota maculosa- A Stet-rart- Hay , 1953 

Lake Second Cranberry x Salvelinus namaycush_A ste\'1art- Hay, 1953 

Lake Groschak x Esox lucius-A McTavish, 1953 (56) 

~I- - Adult- A; Irrunature_I j Plerocercoid_P. 



TIIBLE D 

Distribution of Bothriocephalus and Ligula in l4anitoba 

Locality 

Lake Vlinnipeg 

Lake \'linni peg 

Lake vIinnipeg 

Hudson Bay 

Species of 
cuspidatus 

drainage system x 

Hudson Bay 
drainage system x 

Hudson Bay 
drainage system x 

Hudson B<l\)T 
drainage system x 

Hudson Bay 
drainage system x 

Hudson Bay 
drainage system x 

Bothriocephalus 

Ee.=. 

* Adult_ A; Inunature- I ; 

Species of Ligula 
intestinalis ~ 

x 

x 

x 

Fish Species Infected (~~) 

Catostomus conunersonni- P 

Catostomus catostomus-P 

Notropis hudsonius selene- P 

stizostedion canadense- A 

Stizostedion vitreum-A 

Hiodon chrysopsis-A 

Hiodon tergisus-A 

Esox lucius- A 

Perea flavescens-A 

Plerocercoid_P; Not Reported_N. 

Authority 

Wardle) 1932 

\'lardle, 1 93 2 

l-IarcUe , 1932 

\'lardle , 1932 
I-' .. 
"" 

Vlardle, 1932 

1-1ardle, 1932 

vJar-dle, 1932 

vlardle , 1932 

lIardle, 1932 



Locality 

Hudson Bay 
drainage system 

Lake Caddy 

Lake Hellman 

Lake 1;lellman 

Lake Vlellman 

Lake Ylellman 

Lake Dauphin 

Lake Dauphin 

Lake Dauphin 

Lake Dauphin 

Lake Childs 

Lake Childs 

(j 

TABLE Q \ccnt ' d) 

Distribution of Bothr iocephalus and Ligula in Manitoba 

Species of 
cuspidatus 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Bot hriocephalus 

.:!E..:. 

- Adult- A; Immature_I ; 

Species of Ligula 
intestinalis sp. 

Plerocercoid_Pj 

Fish Species Infected (*) 

Leucichthys sp .- A 

stizostedion vitreum- A 

Stizostedion vit r eum-A 

Stizostedion vit r eum- N 

Esox l ucius_N 

Salvelinus namaycush_N 

Stizostedion vitr eum- l &A 

Stizostedion vitreum-N 

Esox lucius_N 

Salvelinus nwn~cush_N 

stizostedion vitreum_N 

Esox lucius-N 

No~ Reported_N. 

Authority 

Wardle, 1932 

McLeod, 1943 

Stel·!art_Hay, 1951 

Little, 1954 

Little, 1954 t 
Little, 1954 

Ste,,!art_Hay , 1951 

Little , 1954 

Little , 1954 

Little , 1954 

Little, 1954 

Little, 195/ .... 



Locality 

Lake Childs 

Lake Childs 

Lake Pickerel 

Lake Pickerel 

Lake Pickerel 

Lake Pickerel 

Lake Pickerel 

Lake Burton 

Lake Burton 

Lake 
South Steeprock 

Lake 
South Steeprock 

Species of 
cuspidatus 

x 

x 

x 

x 

x 

x 

TABLE!!. (cont ! d) 

Distribution of Bothriocephalus and Ligula in Manitoba 

Bothriocephalus 
.';£:.. 

x 

x 

Species of Ligula 
intestinalis ~ 

x 

x 

x 

Fish Species Infected (*) 

Salvelinus namaycush- N 

Salvelinus namaycush_I&A 

Stizostedion vitreum_A 

Notropis hudsonius-P 

Stizostedion vitreum_N 

Esox lucius-N 

Salvelinus namaycush_N 

Esox lucius-A 

Perca flavescens-P 

Esox lucius-P 

Notropis hudsonius-P 

* _ Adult _ A; Immature- I; Plerocercoid- P; Not Reported_N. 

Authority 

Little, 1954 

StellJart- Hay, 1951 

Stewart- Hay, 1952 

stel·.ra....-t- Hay, 1952 

Little, 195h 
I-' 
~ 

'" 
Little, 1954 

Little, 1954 

Stewart- Hay, 1952 

Stel·rart_Hay, 1952 

Ste,·rart- Hay, 1952 

Stellrart- Hay, 1952 



Locality 

Lake 
North Steeprock 

Lake Arlnit 

Lake AthapapuskoH 

Lake AthapapuskoH 

Lake Athapapuskm·' 

Lake AthapapuskoN 

Lake Snm-l 

Lake SnoH 

Lake SnO~l 

Lake Glad 

Lake Glad 

Lake Glad 

Tl\llLE .!l. (cont td) 

Distribution of Bothriocephalus and Ligula in Uanitoba 

Species of 
cuspidatus 

x 

x 

x 

x 

x 

x 

x 

x 

x 

Bothriocephalus 

~ 

* - Adult_ A; Immature- I; 

Species of Ligula 
intestinalis 2.£. 

x 

x 

x 

Plerocercoid- P; 

Fish Species Infected (~~) 

Notropis hudsonius-P 

Notropis hudsonius- P 

Coregonus clupeaformis-P 

Stizostedion vitreum_N 

Esox lucius-N 

Salvelinus namaycush_N 

Stizostedion vitre~N 

Esox lucius-N 

Salvelinus namaycush_N 

stizostedion vitreum_N 

Eso.x lucius-N 

Salvelinus namaycush_N 

Not Reported- N. 

Authority 

ste'Y;art_Hay, 1952 

SteNart_Hay , 1952 

Ste~'lart_H <J¥, 1952 

Little, 1954 r 

'" 0 
Little, 1954 

Little, 1954 

Little, 1954 

Little, 1954 

Little, 1954 

Little, 1954 

Little J 1951 ... 

Little, 1954 



Locality 

Lake Vlhitefish 

Lake \fuitefish 

Lake vJhitefish 

:Mossey River 

Hassey River 

Hassey River 

Lake Heming 

Lake Heming 

,·rinnipeg River 

\,linnipeg River 

Lake Htmt 

TABLE ~ (cont ' d) 

Distribution of Bo~hriocephalus and Li&U1a in Manitoba 

Species of 
cU,spidatus 

Bothriocephalus 

.:2.:. 

x 

x 

x 

x 

x 

x 

x 

" 

~~ - Adult- A; Immature_I; 

Species of Ligula 
intestinalis ~ 

x 

x 

x 

Plerocercoid- P; 

Fish Species Infected (-:~) 

Stizostedion vitre~N 

Esox lucius-N 

Sal velinus namaycush_N 

Stizostedion vitre~N 

Esox lucius-N 

Salvelinus namaycush_N 

Catostomus cornmersonni_N 

Notropis hudsonius-N 

stizostedion vitreum-A 

Perea flavescens- I 

Catostomus commersonni- I 

Not Reported_No 

Authority 

Little, 1954 

Little, 1954 

Little, 195/~ 

Little, 195h 
I-' 

Little, 1954 ):'] 

Little, 1954 

Lawler & "latson, 1958 

Lawler & 1:1atson, 1958 

Present Paper 

Present Paper 

Dickson, 1959 (unpub.) 



TABLE E 

Distribution of Proteocephalus in Uanitoba 

Locality lucioEercae Ein~s laruei $in~aris corefloni Eusillus -'E.:. Fish Species Infected (*) Authority 

La'<e \'linnipeg x Stizostedion vitreum-A Uardle , 1932 

Lake Winnipeg x Stizostedion canadense_ A Hardl e , 1932 

Lake i'linnipeg x Esox: lucius-A l'Iardle. 1932 

Lake t'/innipeg x Coregonus clupeaformis_A \'Tardle J 1932 

Lake I'linnipeg x Leucichthys zenithicus-A \-Iardle, 1932 

Lake \'linnipeg x Leucichthys hoyi_A Hardle J 1932 

Lake "Iinnipeg x Stizostedion vitreum_ A Little, 1954 

Lake \'/innipeg x Stiwstedion canadense-A Little , 1954 

Lake \,Iinnipegosis x Esox lucius-A I"ardle , 1932 

Lake Caddy x Esox lucius-A Mcleod , 1943 

Lake Dauphin x Stiwstedion vitreum-I&A Ste"/arl_Hay . 1951 

Lake Dauphin x Esox lucius-A Stel·!arl_Hay , 1951 

Lake Dauphin x Stizostedion vitreum-A Little , 1954 

Lake Dauphin x Stizostedion canadense-A Little , 1954 

Lake Dauphin x Esox 1ucius-A Little , 1954 

* Aa.ult_ A; Immature-I; Plerocercoia_P. 



Locality 

Lake Pickerel 

La.l.;e Pickerel 

Lake Nellman 

Lake Hellman 

Lal.;e Hellman 

Lake Armit 

Lake Armit 

Lake Bell 

Lake Bell 

Lake South Steeprock 

Lake North Steeprock 

Lake North Steeprock 

Lake Burton 

Lake Burton 

Lake Burton 

TABLE ! (cont1d) 

Distribution of ProteoceEhalus in ~Uutitoba 

luciopercae pinguis 1aruei singular-is coregoni pusillus.:!2.:.. Fish Species Infected (*) 

x St izostedion vitreum-A 

x Esex 1ucius-A 

x Stizostedion vitreum-I 

x Esox lucius-A 

x Coregonus clupeaformis-A 

x Coregonu$ elupeaformis- I&A 

x Esex lucius-A 

x Esox lucius- A 

x Eso"" lucius-A 

x Esox lucius-A 

x Esox lucius- I 

x Esox lucius-A 

x Esox lucius-I 

x Perea flavescens-P 

x Esox lucius-A 

" Adult_ A; Immature_I ; Plerocercoid_P. 

Authority 

Stel'.'art_Ha.y . 1951 

Stewart_Ha.y. 1952 

Ste'l-lart_Hay, 1951 

Little , 1954 

Little , 1954 

Ste'l-lart_Ha;y , 1952 

Ste"IBrt_Hay, 1952 

Stellart_Ha.y, 1952 

Little, 1954 

Ste11art_Ha.y , 1952 

SteHart_Ha.y, 1952 

Little, 1954 

Stel-/art_Hay , 1952 

Stewart_Hay , 1952 

Little , 1954 



TABLE ! (cont~d) 

Distribution of ProteoceEhaJ.us in Ma .. rl.toba 

Locality lucioEercae Ein,2!is laruei sin~aris corellioni Eusillus sr· Fish Species Infected (*) Authority 

Lake Second Cranberry x Stizostedion vitreum-A Statim_Hay, 1953 

Lake Second Cranberry x x Leucichthys sp.-A Ste~:art_Hay , 1953 

Lake Athapapuskou x Stizostedion vitrellJ1l-A Stm·/art_Hay, 1953 

Lake Athapapusko~1 x x Leucichthys sp.-A ste\·/art_Ha,v , 1953 

Lake Athapa.puskol"/ x Salvelinus namaycush_ A Stewart_Hay , 1953 

Lake AthapapuskO"if x Coregonus clupeafoI'illis-A Ste~lart-Ha.v, 195.3 

Lake Athapapuskol"l x Esox lucius-A stel'Jart_Hay J 1953 

Lake Athapapuskotl x Esox lucius-A Little, 1954 

Lake Athapapuskow x Leucichthys tullibee-A Little , 1954 

La.l{e Heming x Stizostedion vitreum-A Little, 1954 

Lake Heming x Esox lucius-A Little, 1954 

Lake Heming x Stizostedion vitreum-N Lawler & "latson . 1958 

Lake Heming x Esox 1ucius-N La\~ler & \'/atson. 1958 

Lake Heming x Coregonus c1upeaformis-N LaHler & vlatson . 1958 

Lal<: e Sno',r x Esox 1ucius-A Little. 1954 

" Adult_ A; Inmature-I; Plerocercoid_P. 



Locality 

Lake South Indian 

Lake Manitoba 

Lake Groschak 

Hill.'1ipeg River 

Winnipeg River 

TABLE ! (cont t d) 

Distribution of Proteoeephalus in Hanitoba 

lueiopereae pinguis laruei singularis coregoni pusillus ~ Fish Species Infected (*) 

x 

* _ Adult-A; 

x 

x 

Immature-I ; 

x 

x 

Pleroeercoid_P. 

Coregonus clupeaformis-A 

Coregonus clupeaformis_ A 

Esox lucius-A 

Perea flavescens-- I 

Sti2ostedion vitreUlll--A 

Authority 

Little , 1954 

Little , 1954 

McTavish . 1953 

Present Paper 

Present Paper 



TABLE F 

Distribution of other Cestoda in Hanitoba 

Species of Glaridacris Species of Schistoce:ehalus Cyathocephalus Corallobothrium ~artoides Fish Species 
Locality catostomi ~ solidus !P.:.. truncatus fimbriatum Wardi Infected (*) Authority 

Lake \'/innipeg x Coregonus \'Iardle > 
c1upeaformis_ A 1932 

Lake !;linnipeg x Leucichthys HardIe , 
zenithicus-A 1932 

Lake 'ltlinnipeg x hneiuI"Us Hardle , 
nebulosus-A 1932 

Lake Dauphin x Carpiodes Stel-!art_ 
cyprinus-A Hc\y,1951 

Lake Dauphin x Notropis Ste~rart_ 

huctsonius-P Hay,1951 

Lake Arrnit x Catostomu$ Ste\·Jarl_ 
conanersoni_ A Hay ,1952 

Lake Annit x Pungitius SteHart_ 
pungitius-P Hay,1952 

L<lJ<e \,lhitefish x Pungitius SteHart_ 
pungitius-P Hay ,1952 

Lake Athapapusko," x Catostomus Stel·rart_ 
catostomus-A Hay ,1953 

Lake Heming x COttU5 cognatus Lawler & 
gracilis-N '\t/atson , 

195$ 
Lake Herning x Eucalia La~Tler 8: 

inconstans-N "latson, 
1958 

(*) Adult_A; Inmature_I; Plerocercoid_P; t!ot Reported_N. 



Locality 

Lake Connorant 

Lake Dauphin 

Leke Hellman 

Lake Burton 

Lake llinnipeg 

Lake ~li.nnipeg 

Lake Winnipeg 

Lake Manitoba 

Lake Caribou 

Lake Wall.ace 

Lake WaJJ.ace 

Lake Shoal 

I'l:lnnipeg Ri. ver 

'flinnipeg ni ver 

"!etorchis 
conJunct.us 

x 

x 

x 

Crepidostomum 
cooperi 

x 

x 

TABLE G 

Distribution of Trematoda in Manitoba 

&-!phirneru s 
~.seudofelinus 

x 

Centrovarium 
1obotes 

x 

x 

Clinostomum 
marginatwn 

x 

x 

x 

x 

x 

Bucephalopsis 
pusilla 

x 

x 

Uote : The author has found Clinostomum sp. in Perca flavescens , 
Sa.lJno irideus , Micropterus dolomieu , Stizostedion vitreum and 
flmbloplites rupestris from lakes in the Hanitoba I'lhiteshell 
Forest Reserve . Tnis parasite is believed to be widely 
distributed throughout the lakes in tAanitoba. 

Fish Species Infected(*) Authority 

Catostomus commersoni- L Allen &. tlardle , 1934 

St.izostedion vitrcum-A Stmlart_Hay , 1951 

Perca flavescens-A Stewart_Hay , 1951 

Perca f1avescens-L Stewart_Ha,y , 1952 

Catostomus commer50ni-L Evans , M.Sc.Thesis ,1963 

Perca flavescens-L Evans , M. Sc . Thesis ,1963 

Sthostedion vitreum-A ':Ioodhead , 1930 

Catostomus commer50ni_L 

Perca f1avescens-L 

Perca flavescens-L 

Stizostedion vitreum-L 

Perca f1avescens-L 

Perca flavescens-A 

Stizostedion vitreum-A 

Evans , 1902 

Ev81ls , 1963(pers. cOlll!l.) 

Evans, 1963(pers. cOlllll . ) 

EvMS , 1963(persoCOCllll . ) 

Evans , 1963(pers . cOflUt\ . ) 

Present Paper 

Present Paper 

(0) Adult_A; Larva-L. 



TABLE H 

Distribution of Nematoda in I.£anitoba 

Species of Raphida.scaris 
Locality canadensis ~ Spinitectus sp. Fish Speciu Infected(* ) Authority 

Lake \'linnipeg x Esox lucius-A 9nedley , l933 
Lake '1linnipeg x Coregonus clupeaforr.ds- A 9nedley ,1933 

Lake \'linnipegosis x Esox lucius-A &nedley ,1933 

Lakes in The Pas 
District x Esox lucius-A &nedley ,1933 

Lakes in The Pas 
District x Coregonus clupeaforrnis-A &!edley , l933 

Lake Caddy x x Esox luciuu- A HcLeod ,1943 

Lake Dauphin x Esox lucius-A st~:art-H8J' ,1951 
Lake Dauphin x Stizostedion vitreum-N Stewart_Hay ,1951 

Lake Burton x Esox lucius-A ste,·tart-Ha,y ,1952 
Lake Burton x Perea flavescens-L Stel'lart_Ha,y ,1952 

Lake Arndt x Esox l ucius-A Ste,·/art_Hay ,1952 

Lake Bell x Esox lucius-A Stev:art-Hay , 1952 

Lake North Steeprock x Esox lucius-A Stcwart-H~ , 1952 

Lake South Steeprock x &sox 1ucius-A Ste\'tart_Hay ,1952 

Lake Pickerel x 
Lake Pickerel x 

Esox lucius-A Steuarl_Ha,y ,1952 
Stizostedion vitreurr~N Ste~rart_Hay ,1952 

Lake Athapapuskol-l x 
Lake Athapapuskoli x 

Esox lucius-A Stevrart_Hay ,195.3 
Salve1inus namayeush_,'\ SteHart._Hay ,195.3 

(0) Adult_A; Larv .... L; Not Reported_N. 



Locality 

Lake Seccnd 
Cranberry 

Lake Second 
Cranberry 

Lake Forbes 

\'linnipeg River 
t~innipeg River 

Species of 
canadensis 

x 

Rfiphidascoris 

.'l'.:. 

(*) Adult_ A; 

TABLE H (cont i d) 

Distribution of Nematoda in J-fanitoba 

~stidicola 
stigm_atura 

x 

x 

x 

Larva-L; 

Rhabdochona 
cascadilla 

x 
x 

Not Reported_N. 

Spi_~tectus sp . 

x 
x 

Fish Species Infec~ed (*) Authority 

Coregonus clupeaformis-A ste,·rart_RtJ;f , 1953 

Salvelinus namtJ;fcush- il SteHart_HtJ;f , 1953 

Salvelinus namaycush_A Pr esent Paper 

Perea f1avescens-I & A Present Paper 
Stizostedion vitreum_I & A Present Paper 



Locality 
Species of Neoechinorhynchus 
crassus cylinaratus .!E.!. 

Lake Dauphin 
Lake Dauphin 
Lake Dauphin 

Lake \'/ellman 

Lake Burton 

Lake Pickerel 

Lake South 
Steeprock 

Lake North 
Steeprock 

Lake Anrdt 

Lake Athapapuskow 
Lake Athapapuskow 
Lake Athapapuskow 

Lake Second 
Cranberry 

r/innipeg River 
t'linnipeg River 

x 
x 
x 

x 
x 

x 

x 

TABLE I 

Distribution of Acanthocephala in Manitoba 

Echinorhynchus 
core&Qni 

x 
x 
x 

x 

Species of 
bulbocolli 

x 
x 

x 

x 

x 

Pomphorhynchus 
~. 

x 

x 

Tanaorhamphus sp . 

x 

Fish Species Infected 

Stizostedion vitreum 
Catostornus commersoni 
Catostomus catostomus 

Catostomus commersoni 

Catostomus collillersoni 

Stizostedion vitreum 

Catostomus comr:Iersoni 

Catostomus com.llersoni 

Catostomus commersoni 

Coregonus e1upeaformis 
Salvelinus namaycush 
Catostomus catostomus 

Coregonus clupeaformis 

St1zostedion vitreum 
Perea f1avescens 

Authority 

Stewart_H~,1951 

stetrart-Hay , 1951 
Ste\-mrt_H~ ,1951 

Stel-lart_Hay ,1951 

Stewart-Hay ,1952 

stewart- Hay,1952 

Stewart-H~,1952 

Stewart_Hay,1952 

stewart_Hay ,1952 

Stewart- Hay, 1953 
Stewart_Hay , 1953 
Ste~tart_H~ ,1953 

Stewart-Hay ,1953 

Present Paper 
Present Paper 



TABLE J 

Distribution of parasitic Copepoda in Hanitoba 

Argulus 
Locality stizostethi Sal.mincol a sp. Ergasilus sp . Fish Species Infected Authority 

Lake Dauphin x StizQstedion vitreum Stevrart- Hay ,1951 

Lake Dauphin x Catostomus commersoni Ste\olart-Hay,1951 

Lake Armit x Notropis sp. St e~'Jart_H ay ,1952 

Lake Armit x Perea flavcscens Ste,·,rart- Hay,1952 
f-' 

Lake Pickerel x Perea flavescens Ste' .... art_Hay,1952 '" f-' 

Lake vlhitefish " Notropis hudsonius Stel"/art- Hay,1952 

Lake Whitefish x Pungitius pungitius Ste,·tart- H ay ,1952 

La~e Second Cranbprry x Salvelinus namaycush Stewart- Hay,1953 

Lake Caddy x Perea flavescens McLeod, 1943 

Lake Caddy x Stizostedion vitreum HcLeod, 1943 

._-
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