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ABSTRACT porte par chacune des especes.

Szalai, A. J., J. F. Craig, and T. A. Dick. 1992.

Parasites of fishes from Dauphin Lake, Mots-cles: parasites; regimes alimentaires; dore;
Manitoba, 1985 - 1987. Can. Tech. Rep. Stizostedion vitreum vitreum; grand brochet; !
Fish. Aquat. Sci. 1735: iv + 36 p. Esox Lucius; perchaude; Perca flavescens,

achigan a petit bouche;Micropterus dolomieui;
cisco de lac; Coregonus artedii; meunier noir;

Twenty-three species of fish from Dauphin Catostomus commersoni, suceur rouge; Moxostomsa .
Lake, Manitoba were examined for parasites; 20 of macrolepidotum; couette; Carpiodes cyprinus.

these harbored parasites and 917 (N=1 680) of the
fish examined had at least one parasite. In total,
97 028 parasites comprising 51 species (39 genera
and 30 families) were found. Viral lymphocystis and
one plant-parasitic nematode (Dorylaimida) were
also found. Six of the parasite species recovered
from fish have piscivorous birds as the definitive
host; the remaining species have fish as the
definitive host. Fifteen parasite species were not
previously reported from Manitoba and three species
(Lissorchis crassicrurum, Necechinorhynchus
distractus and Rowardleus pennensis) are new
Canadian records. The diets of Dauphin Lake fishes
vary between species and determine, to a large
extent, the types of parasites carried by each
species.

Key words: parasites; diets; walleye; Stizostedion

vitreum vitreum; northern pike; Esox

lucius; yellow perch; Perca flavescens;

smallmouth bass; Micropterus dolomieui;

cisco; Coregonus artedii; white sucker;

Catostomus commersoni; shorthead

redhorse; Moxostoma macrolepidotum; ‘
quillback; Carpiodes cyprinus.

RESUME

Szalai, A. J., J. F. Craig, and T. A. Dick. 1992.
Parasites of fishes from Dauphin Lake,
Manitoba, 1985 - 1987. Can. Tech. Rep.

Fish. Aguat. Sci. 1735: iv + 36 p.

On a procede a un examen des parasites chez 23
especes de poissons du lac Dauphin, au Manitoba; 20
de ces especes hebergeaient des parasites et 91% (N
= 1680) des poissons examines portaient au moins un
parasite. Au total, 97 028 parasites appartenant a
51 especes (39 genres et 30 familles) ont ete
deceles. On a egalement decele la Llymphocystite
virale et un nematode parasite des plantes
(Dorylaimida). Six des especes de parasites
decelees chez Lles poissons avaient comme hote
definitif des oiseaux piscivores; le reste des
especes avait pour hote definitif des poissons.
Quinze especes des parasites n’'avaient pas encore
ete signalees au Manitoba et trois (Lissorchis
crassicrurum, Neoechinorhynchus distractus et
Rowardleus pennensis) etaient signalees au Canada
pour la premiere fois. Les regimes alimentaires des
poissons du lac Dauphin varient selon ('espece et
determinent en grande partie le type de parasite




INTRODUCTION

Reports of parasites of fishes of Manitoba are
well documented and the most comprehensive account
of ichthyoparasite records for Manitoba is the
review by Lubinsky and Loch (1979). In this review,
Lubinsky and Loch reported 161 species of parasites
from 50 species of fish but they gave no
information on parasite communities in each species
of fish. Although ichthyoparasites of medical or
economic importance (e.g. Diphytlobothrium Llatum
and Triaenophorus crassus) have received more
attention than other parasites there is still
relatively little information on this group.

This report presents the results of a survey
of the ichthyoparasites of Dauphin Lake, Manitoba.
Information gathered on the stomach contents of
fishes is included as this can be related to the
types and numbers of parasites infecting each
species. The occurrence of many previously
unreported species of parasites and marked changes
in the prevalence and intensity of some parasites
have occurred since the biological investigation of
Dauphin Lake by Stewart-Hay (1951), indicating the
dynamic nature of the ichthyoparasite fauna.
Changes in the aquatic environment and the
invertebrate, bird and fish communities have
allowed these changes.

MATERIALS AND METHODS

STUDY SITE

Dauphin Lake (51°17'23% N lat., 99°48'12" W
long.; elevation 260 m) is approximately 42 km long
and 20 km wide (Fig. 1) with a mean depth of 2.1 m,
a maximum &eqfh of 3.5 m and a total volume of
1.645 x 10° m~. The lake has only a single island
of _negligible size (1 ha) and a surface area of 700
km®. A number of small rivers and streams discharge
into the southwest portion of _the lake (Fig. 1),
draining an area of 8 700 kmz. The Mossy River
(Fig. 1) has been regulated since 1933; it is the
only outlet on Dauphin Lake and flows into Lake
Winnipegosis to the east. Dauphin Lake can be
separated into two distinct habitat zones: (1) the
shallower, southern basin which receives most of
the inflowing water, has a sandy to muddy shoreline
characterized by dense vegetation (mostly
Phragmites spp., Scirpus spp. and Carex spp.) and
a narrow Littoral zone; and (2) the deeper,
northern basin which has steep, rocky shorelines
with sparse vegetation. Extreme fluctuations in
water depth occur between and within years and
wind-driven seiches can temporarily raise the water
Llevel in some portions of the lake as much as 50 cm
in a few hours. Average daily air temperature
ranges from -20°C in January to 17.5°C in July;
'freeze-up' occurs on about 15 November and ‘'ice-
off' on about 7 May.

Dauphin Lake has a diverse fish fauna with 23

species of fish collected during the course of this
study. Little angling takes place on the lake and
most of this is confined to river inflows.
Commercial harvests are limited to the winter
season. The lake supports resident colonies of
American white pelicans (Pelicanus
erythrorhynchus), double-crested cormorants
(Phalacrocorax auritus) and gulls and terns
(Laridae). A few grebes (Podicipedidae) and great
blue herons (Ardea herodias) nest in the area.
Large numbers of ducks and geese (Anseriformes) are
present during the spring and fall migrations. No
fish eating mammals were observed during the period
of study.

SAMPLING PROCEDURES

Fish were collected in 1985, 1986 and 1987
using gill nets, pound nets, fyke nets and beach
seines. These sampling gears are described fully in
Everhart et al. (1976) and a brief description of
our sampling procedure follows. From 1985 to 1987,
gill net samples were collected during the spring
(26 May to 6 June), summer (21 July to 1 August)
and fall (22 September to 2 October) using variabie
mesh size gill nets (15 nets per season per year)
(Craig and Babaluk 1989). Gill nets consisted of
gangs of six adjacent 20 x 2 m panels of 38, 64,
89, 102, 108 and 140 mm stretched mesh and each was
set in one of 38 randomly chosen guadrats (4 x 4
km) on the lake (Fig. 1). Each year, 46 to 56x of
the nets were set in quadrats that intersected the
shoreline. Winter samples were collected annually
from the commercial harvest (November to December).
The commercial fishermen used 108 mm stretched mesh
gill nets and caught mostly northern pike (Esox
lucius), white sucker (Catostomus commersoni) and
walleye (Stizostedion v. vitreum).

In total, 14 737 fish were collected with g1t
nets. ALl of these were (1) inspected for external
parasites, tumors, or lesions, (2) measured for the
fork length (FL; mm) and weighed for the round
weight (W; g), (3) had ageing structures removed
and (4) had the sex and maturity of each fish
determined. A random subsample of fish (N=2 865’
was examined for ectoparasites and a complete
necropsy was performed on 1 864 individuals to
provide estimates of internal parasites.

Fish were trapped annually (7 August to 12
September) using pound nets installed at two
inshore stations on the lake (Fig. 1). A totat of
3 869 fish were captured, examined and their
ectoparasites removed. Three-thousand four-hundred
and seventy-eight (90%) of these were weighed,
measured, marked with individually numbered jaw or
spaghetti tags (Everhart et al. 1976) and released.
The Lleft pectoral fin of each tagged fish was
clipped as an additional means of identification.

Small (age-0) fish and minnows (N=2 153) were
collected using fyke nets and seines (Fig. 1) 1in
1986 and 1987. AllL of these were examined for
ectoparasites and a complete necropsy was performed
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on 123 individuals. The remaining fish were
inspected for plerocercoids of Ligula intestinalis.

PARASITE ENUMERATION AND IDENTIFICATION

For complete necropsies the eyes, gills, heart,
swimbladder and viscera of fish were removed,
sealed in leak-proof plastic bags and transported
to the Llaboratory for immediate inspection or
freezing (-20°C). The coelom of eviscerated fish
was inspected and the fish filleted. The presence
of intramuscular parasites was checked by slicing
(transversely) through the coelomic side of the
fillet to the skin and inspecting the exposed
surfaces of the musculature. This process was
repeated along the full length of both fillets with
parallel slices ~1 cm apart. Thawed or fresh
samples were examined in the laboratory using a
Wild M3 dissecting microscope. Each organ was
isolated, slit open longitudinally and the contents
removed by scraping the inner surface with a blunt
probe. AllL organs were examined under tap water
(frozen specimens) or physiological saline (fresh
specimens). The number and types of parasites found
and their sites of infection were recorded for each
fish. Stomach contents of fish were also
identified.

Monogeneans, digeneans, cestodes,
acanthocephalans and leeches were fixed overnight
in formalin-acetic acid-alcohol (FAA). Copepods and
nematodes were fixed in 704 ethanol. Cysts
containing myxosporan trophozoites were punctured
and their contents smeared onto glass slides and
air dried. Leeches and parasitic crustaceans,
collected from fish captured in pound nets, were
temporarily stored in lake water, relaxed at 4°C
overnight and narcotized in a dilute solution of
chloroform in distilled water (three drops
chloroform per 10 mL water). Parasitic crustaceans
were killed by immersion in hot (35°C) ethanol
(70%) and lLeeches were fixed in FAA. ALl specimens
were stored in 70% ethanol. Monogeneans, digeneans,
cestodes, acanthocephalans and Leeches were stained
with ditute (1% aqueous) Semichon's acetocarmine.
ALl metazoans were dehydrated, cleared in xylene
and mounted in Permount. Trophozoites were stained
with Wright's stain (Humason 1979), air dried and
mounted 1in Permount. Non-parasitic invertebrates
and fish remains recovered from fish stomachs were
identified according to Ward and Whipple (1966) and
Scott and Crossman (1973), respectively. Seasonal
data on stomach contents were summarized for each
fish species. Parasites were identified with the
aid of taxonomic keys (Kabata 1988; Schell 1985;
Beverly-Burton 1981; bDavies 1971, Hoffman 1970).
The presence of Lymphocystis, identified by
characteristic wart-like growths on the skin of
fish (Roberts 1978), was recorded and these are
referred to as tumors throughout the text. A
complete set of specimens is available from the
National Museum of Natural Sciences (Ottawa,
Ontario, Canada, K1A OMB; Accession numbers
NMCP1989-0551 to NMCP1989-0618, inclusive).

Mean intensity, prevalence and abundance of

parasites was calculated according to Margolis et
al. (1982). ALl analyses were done using the
Statistical Analysis Systems (SAS Institute Inc.,
Box 8000, Cary, NC) as implemented by tne
University of Manitoba Computer Services.

RESULTS AND DISCUSSION

PARASITE SURVEY

Twenty-three species of fish were collectea.
Four of these (sauger, Stizostedion canadense;
silver redhorse, Moxostoma anisurum, freshwater
drum, Aplodinotus grunniens, and smallmouth bass,
Micropterus dolomieui) were not reported by
Stewart-Hay (1951) and must have been either rare
or absent in Dauphin Lake in 1951. Twenty fish
species harbored parasites. Burbot (Lota lota,
N=1), carp (Cyprinus carpio, N=3) and fatheadg
minnows (Pimephales prometas, N=14) were not
infected. In total, 97 028 parasites were found ana
91% (N=1 680) of the necropsied fish had at least
one parasite. The number of parasite species
recovered was positively correlated to the number
of hosts that were examined (Spearman's coefficient
of rank correlation, £r=0'92)' indicating that
rarer species were recovered as the number of fish
examined increased. Fifty-one species of parasites
spanning 39 genera and 30 families, plus viral
lymphocystis and one plant-parasitic nematode
(Dorylaimida), were found (Table 1). Six of the
parasite species recovered use piscivorous birds as
the definitive host (Table 1). The remaining
parasites were found as adults in fish; 33% (15
species) of these are directly transmitted and 627
(28 species) are transmitted via the food-web
(Table 1). The Life-cycles of two species
(Paurorhynchus hiodontis and Creptotrema fundul:>
are unknown (Table 1). The total number of
parasites and the number and types of parasites
found in each fish species are summarized in Tables
2-18. Fifteen parasite species were not previousiy
reported from Manitoba and three species
(Lissorchis crassicrurum, Neoechinorhynchus
distractus and Rowardleus pennensis) are new
Canadian records (Table 2).

The only available historical record of
ichthyoparasites of Dauphin Lake is the biologicat
survey by Stewart-Hay (1951). However, because this
survey was based on a small sample (N=125) of fish
and only seven species of fish (walleye, northern
pike, yellow perch, white sucker; shorthead
redhorse, Moxostoma macrolepidotum; quillback,
Carpiodes cyprinus; and cisco, Coregonus artedii)
were examined, comparisons between our results and
those of Stewart-Hay (1951) must be made
cautiously. Furthermore, Stewart-Hay collected ail
of his fish in summer, when numbers of parasites
are lower.

IAQEAN o Loy ot

tewart-Hay (1951) described only 11 species
of parasites from Dauphin Lake, but left others
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unidentified. Based on Stewart-Hay's descriptions
and this survey of the ichthyoparasites of fishes
of Dauphin Lake, we propose the following for these
unidentified species. It is most likely that the
‘unrecognized flukes' and 'Neocechinorhynchus'
reported from quillback were Lissorchis gullaris
and N. carpiodi, respectively. The 'Pomphorhynchus’
reported from walleye was probably N. tenellus.
Most of the 'metacercariae' described from minnows
by Stewart-Hay (1951) were probably Centrovarium
lobotes, but some of these may have been
metacercariae of Neascus spp.. Finally, some of the
Necechinorhynchus c¢rassus Stewart-Hay recovered
from catostomids may have been N. cristatus or N.
distractus. Considering these synonymies, it is
likely that Stewart-Hay collected a total of 17
species of ichthyoparasites from Dauphin Lake in
1951.

Prior to comparing the results of our survey to
those of Stewart-Hay (1951), we eliminated parasite
species from our List that: (1), were found only in
fish species that Stewart-Hay failed to collect
(Crepidostomum illinoiense, Paurorhynchus hiodontis
and Ergasilus nerkae from goldeye, Hiodon
alosoides); (2), were found only in fish species
poorly represented (N<5 fish) in Stewart-Hay's
collection (Anonchochaptor anomalum, Lissorchis
gullaris and Rowardleus pennensis from quillback;
Proteocephalus pearsei, Caecincola sp. and
Creptotrema funduli from yellow perch), (3), were
probably missed by Stewart-Hay because they are
rare today (Azygia longa, Dorylaimida, Hirudinea,
Hunterella nodulosa, Lernaea cyprinacea,
Philometroides nodulosa and Khawia iowensis) and
(4), were probably present but not recorded by
Stewart-Hay (lymphocystis and Myxosoma sp.).

After modifying the parasite list of Stewart-
Hay for unidentified species, eliminating some
parasite species from our list as outlined above
and disregarding any parasites common to Stewart-
Hay's survey and ours, we are still left with a
record of 15 new species of parasites for Dauphin
Lake. Six of these are directly transmitted
ectoparasites (Urocleidus adspectus, Tetraonchus
monenteron, Ergasilus lizae, E. luciopercarum, E.
versicolor and Unionidae); four are transmitted to
fish by piscivorous birds (Diplostomulum sp.,
Posthodiplostomum m. minimum, Tetracotyle sp. and
Contracaecum sp.); and five have invertebrate
intermediate hosts (Lissorchis crassicrurum and
Biacetabulum sp. infect oligochaetes, Crepidostomum
cooperi and Rhabdochona canadensis infect mayflies
and clams and Proteocephalus wickliffi infects

Cyclops sp.)

DIETS OF FISHES

The diets of Dauphin Lake fishes (Fig. 2-8)
will be dealt with only briefly. Northern pike,
walleye and sauger are piscivorous and their prey
consists mainly of yellow perch, cisco and smaller

AAAAAAA Daremmme e
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omiscomaycus) (Fig. 2, 3). Yellow perch feed on a

wide variety of fish and invertebrates (Fig. &),
while cisco and goldeye feed primarily on
invertebrates (Fig. 5). Silver redhorse (Moxgstoma
anisurum), shorthead redhorse, white sucker,
quillback and smaller fish species feed on a
variety of invertebrates with motluscs,
trichopterans and ephemeropterans being the primary
food items (Fig. 6-8).

CONCLUSIONS

PARASITE COMMUNITIES AND DIETS OF FISHES

Each of the fish species examined had a
characteristic assemblage of parasites. On average,
each fish from Dauphin Lake harboured a community
of parasites comprised of two species of parasites
and 4 to 130 individual. Similar results were
reported by Kennedy et al. (1986) for various
freshwater fishes from Alberta, Canada where fisn
harboured from 0.5 to 1.8 parasite species and from

-

2 to 140 individual parasites per host.

Kennedy et al. (1986) believed omnivory and
host movements relative to their prey (vagility)
were essential for the production of diverse
helminth communities in fish. Catostomids are
generalist omnivores and their ingestion of a wide
range of invertebrates in Dauphin Lake probably
accounts for the high species richness of their
parasite community. Although some information 1s
available on fish movements in Dauphin Lake, the
extent to which increased host movement might
affect parasite community diversity is not easily
determined. Northern pike, walleye and catostomids
captured, tagged and released from pound nets in
the southern half of the Llake were captured
throughout the Llake by commercial fishermen 1n
winter and by sport fisherman throughout the year.
Furthermore, northern pike, white sucker,
quillback, shorthead redhorse, walleye, vyellow
perch, goldeye and sauger are known to migrate into
streams 1in the spring to spawn (Harbicht and
Franzin 1988). Although these fish harbour many
parasite species, we have no direct evidence that
increased vagility is linked directly to increased
complexity of the parasite community. In fact,
because most spawning fish feed infrequently (Scott
and Crossman 1973), it is likely that few parasite
species are recruited during these spawning
migrations.

The Llow species richness of the parasite
community in cisco, the only member of the
Salmonidae (Coregoninae) in Dauphin Lake, supports
the hypothesis of Wisniewski (1958) that the
parasite community within an ecosystem 1s
characterized by parasites of the numericaily
dominant hosts. However, the rarity of birg-
transmitted parasites and the absence of mammal-
transmitted parasites in Dauphin Lake contradicts
the suggestions made by Wisniewski (1958) and Esch
(971 that  eutrophic systems should Dbe
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characterized by large numbers of these types of
parasites. Interactions between mammals and fish
and between birds and fish may be restricted due to
the physical constraints imposed by Dauphin Lake.
The shallowness and large surface area of Dauphin
Lake means that (1) the roughness of the Lakes
surface forces most piscivorous birds to forage
mainly in the few protected bays and (2) the lake
is very turbid and this limits the abilities of
sight predators.

Several of the parasites reported here are
known pathogens of fish. Infections of the gills or
muscle tissue by Myxosporidea can cause extensive
damage to the host (Dogiel et al. 1961);
metacercariae can cause mortalities of young fish
(Lemly and Esch 1984); and plerocercoids of T.
nodulosus in fishes can severely damage the liver
(Mathey 1963; Lawler 1969). Furthermore,
Pomphorhynchus bulbocolli is considered a serious
fish pathogen (Bullock 1963) and mortalities among
fish have been attributed to Contracaecum spp.
(Dechtiar 1972), Argulus spp. (Allum and Hugghins
1959) and L. cyprinacea (Dechtiar 1972). Examples
of pathogenic parasites from our study of Dauphin
Lake include (1) plerocercoids of the cestode
Ligula intestinalis which cause suppression of
development and maturation of the gonads and
mortality in infected spottail shiners, Notropis
hudsonius (Szalai et al. 1989) and (2) Llarvae of
the nematode Raphidascaris acus which cause
increased mortality in yellow perch (Szalai 1989).

PARASITE SURVEY

Due to the restricted sampling times,
techniques and sizes of samples reported by
Stewart-Hay (1951), direct comparison between the
results of our survey and those of the survey by
Stewart-Hay requires careful qualification.
However, after adjusting Stewart-Hay's Llist of
parasites for reasons given in the 'Results and
Discussion' section, we believe the comparisons are
accurate. It is apparent that major changes have
occurred in the parasite community in Dauphin Lake
since 1951. First, in the past 'metacercariae’ were
abundant only in small forage fishes (longnose
dace, Rhinichthyes cataractae; pearl dace,
Semotilus atromaculatus; and common shiner,
Notropis cornutus (Stewart-Hay 1951). In 1987
metacercariae were more numerous and found in all
fish species except goldeye. Second, plerocercoids
of L. intestinalis ('Schistocephalus' of Stewart-
Hay) were present but Stewart-Hay (1951) found few
and found them only in spottail shiners. In 1987,
the number of L. intestinalis was higher and
plerocercoids were found 1in goldeye, spottail
shiners, quillback and white suckers. Third, in
1951, Iriaenophorus nodulosus (T. stizostedionis of
Stewart-Hay) was rare and found only in walleye. In
1987 adults of T. npodulosus were numerous in
northern pike and plerocercoids were abundant in
spottail shiners and yellow perch (Tables 8, 15).
Furthermore, a single plerocercoid recovered from
cisco represents a new host record for Canada

(Table 4) and perhaps for North America.
Triaenophorus nodulosus was not reported from cisco
by Margolis and Arthur (1979), but Hoffman (1970
cites a report by Lawler and Scott (1954) of T.
nodulosus from Coregonus spp.. The evidence
presented by Lawler and Scott (1954) is for lake
whitefish (C. clupeaformis) and even this 1s
unclear (see their Table I, II and IV). Finally,
there are at least four species of fish (sauger,
freshwater drum, silver redhorse and smallmouth
bass) in Dauphin Lake today that were not reported
by Stewart-Hay (1951).

The increased numbers and wider host
distributions for L. intestinalis and metacercariae
of digeneans are undoubtedly a reflection of the
increased use of Dauphin Lake by piscivorous birds
since 1951, when Stewart-Hay noted:

"... relatively few water birds are seen ...
it is obvious then that little loss of fisn
can be charged to birds ..."

Furthermore, we are certain that Contracaecum sp.
and perhaps Posthodiplostomum m. minimum, were
introduced into Dauphin Lake by the recent,
accidental introductions of smallmouth bass
(Micropterus dolomieui). There 1is no doubt that
these parasites will eventually spread to other
fish species as these parasites are bird-
transmitted.

Given the limited historical data on Dauphin
Lake it is difficult to account for the increase in
the number of invertebrate-transmitted parasites.
We have indirect evidence from Stewart-Hay (1957)
that this increase might be related to increased
availability of zooplankton in Dauphin Lake.
Regarding the invertebrate fauna of Dauphin Lake,
Stewart-Hay (1951) stated:

" The picture then is of a moderate plankton
characterised by diatoms and crustaceans.
Total number of species found is slight ... A
total of four tubificid oligochaetes was found
(and) none was found in any fish. No giit
copepods ... were observed."

The increased number of ichthyoparasites requiring
invertebrate intermediate hosts and the increased
number and species of directly transmitted
ectoparasites, appears to have occurred concomitant
with increased eutrophication of Dauphin Lake since
1951.  Furthermore, this study and others
(Cunningham 1935; Butler 1949; Babaluk et al.
1984), have documented major shifts in the species
composition of the fish community in Dauphin Lake,
particularly the steady decline in the number of
walleye and the recent introductions of smallmouth
bass.

The Dauphin Lake fish-parasite community 1s
dominated by copepod-vectored parasites, which to
a large extent have fish as their definitive hosts.
Although there 1is good evidence for increasing
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compltexity of the ichthyoparasite and fish
communities in Dauphin Lake since 1951, the absence
of mammal-transmitted parasites, including fish
parasites infective to humans, indicates this
component of the community has not changed in 35
years.
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Table 1. Parasites of Dauphin Lake fishes. Asterisks (*) indicate
species found in this study and also reported by Stewart-
Hay (1951) and his terminology is given in brackets where
this differs from ours.

Family
Species Life Cycle
Myxosomatidae
Myxosoma sp. direct
Dactylogyridae
Anonchohaptor anomalum direct
Urocleidus adspectus direct
Tetraonchidae
Tetraconchus monenteron direct
Diplostomatidae
Diplostomulum spp. snail-fish-bird
Neascus sp. snail-fish-bird
(metacercariae)
Posthodiplostomum minimum Physa-fish-bird
Strigeidae
Tetracotyle spp. fish-bird
Azygiidae
Azygia longa snail-fish
Bucephalidae
Paurorhynchus hiodontis unknown
Lissorchiidae
Lissorchis grassicruruma snail-oligochaete-fish
L. gullaris snail-oligochaete-fish
(unrecognized fluke)
Allocreadiidae
Crepidostomum cooperi clams-mayfly-£fish
C. illinoiense clams-mayfly-fish
Creptotrema funduli unknown
Cryptogonimidae
Caecincola sp. . snail-fish-fish
Centrovarium lobotes snail-fish-fish
Caryophyllaeidae
Biacetabulum infregquens Tubifex-fish
Biacetabulum sp. oligochaete-fish
Hunterella nodulosa oligochaete-fish
Monobothrium hunteri oligochaete-fish
(Spartoides wardi)
Rowardleus pennensis® oligochaete-fish
Lytocestidae
Khawia ilowensis oligochaete-fish
Bothriocephalidae
Bothriocephalus cuspidatus” Cyclops-fish-fish
Ligulidae .
Ligula intestinalis copepod-fish-bird

(Schistocephalus solidus)




Table 1. Continued.

Family
Species Life Cycle
Triaenophoridae
Triaenophorus nodulosus” Cyclops-fish-fish
(T. stizostedionis)
Proteocephalidae
Proteocephalus luciopercae” Cyclops-fish
P. pearsei, Cyclops-fish
P. pi ggls Cyclops-fish
P. wickliffi Cyclops-fish
Anisakidae
Contracaecum sp. fish-fish-bird
Raphidascaris acus” Cyclops-fish-fish
(R. canadensisg)
Philometridae
Philometroides nodulosa Cyclops-fish
Cystidicolidae
Spinitectus gracilis mayfly-fish
Thelaziidae
Rhabdochona canadensis mayfly-fish
Dorylaimidae® plant-parasitic
Neoechinorhynchidae
Neoechinorhynchus carpiodi” crustacean—-fish
(Neocechinorhynchus sp.)
N. crassus* . crustacean-fish
N. cristatus crustacean-fish
(N. crassus)
N. distractus® crustacean-fish
(N. crassus)
N. tenellus crustacean-fish
(Pomphorhynchus)
Pomphorhynchidae
Pomphorhynchus bulbocolli® Hyallela-fish
Glossiphoniidae
Placobdella montifera direct
Piscicolidae
Cystobranchus verrilli direct
Myzobdella moorei direct
Unionidae
glochidium direct
Argulidae
Argulus appendiculosus” direct
(A. stizostethi)
Lernaeidae

Lernaea cyprinacea direct




Table 1. Continued.

Family

Species Life Cycle
Ergasilidae

Ergasilus lizae direct

E. luciopercarum direct

E. nerkae direct

E. versicolor direct

® new record for Canada according to Margolis and Arthur (1979).
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Table 2. Mean intensity (MI), range (R) and prevalence (P) of
infection (R) for parasites from 1 842 fish from Dauphin

Lake, Manitoba.

Parasite Species Stage*  MI® R p°
Authority

Anonchohaptor anomalum 5.37+5.92 1-25 1.03

Mueller, 1938

Arqulus appendiculosus
Wilson, 1907

Azygia longa
(Leidy, 1851) Manter, 1926
Biacetabulum infrequens
Hunter, 1927
Biacetabulum sp.
Bothriocephalus cuspidatus
Cooper, 1917
Caecincola sp.
Centrovarium lobotes M,
(MacCallum, 1885) Stafford, 1
Contracaecum sp.
Crepidostomum cooperi
Hopkins, 1931
C. illinoiense
Faust, 1918
Creptotrema funduli
Mueller, 1934

Cystobranchus verrilli
Meyer, 1940

Diplostomulum sp.
Dorylaimida
Pearse, 1942

Ergasilus lizae
Kroyer, 1863

E. luciopercarum
Henderson, 1926
E. nerkae
Roberts, 1963
E. versicolor
Wilson, 1911
Hunterella nodulosa
Mackiewicz and McCrae, 1962
Khawia iowensis '
Calentine and Ulmer, 1961
Lernaea cyprinacea
Linnaeus, 1758
Ligula intestinalis
(Linnaeus, 1758) Gmelin, 1790

1.08+0.28 1-2 0.34
1.50+0.76 1-3 0.43
1 1 0.16

3.47+3.85 1-15 1.03
57.03+114.25 1-1656

23.62

1 1 0.05

6.69+10.48 1-74 12.54

=S

6.58+7.78 1-41 5.27
20.11+53.32 1-300 5.80

14.78+22.87 1-75 0.49
2.25+1.24 1-5 0.87
1 1 0.03

3.57+4.82 1-28 2.66
5.16+6.81 1-30 1.36

3.00+2.65 1-10 0.60

19.71+23.80 1-113 7.38

7.74+9.21 1-42 1.03

7.74+8.12 1-40 1.03
2.00+1.41 1-3 0.11
2 2 0.05

1 1 0.15

o PP P P P P PR P P P PR PP P P > b

1.38+0.52 1-2 0.43
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Table 2. Continued.

Parasite Species Stage® M1 R P°
Authority

Lissorchis crassicrurum A 8.78+24.01 1~-163 2.66
Haderlie, 1953

L. gullaris A 1.10+11.46 1-46 1.25
Self and Campbell, 1956

lymphocystis T 0.11

Monobothrium hunteri A 4,67+2.66 2-9 0.33
Mackiewicz, 1963

Myxosoma sp. C 1.73+2.14 1-10 1.19

Myzobdella moorei A 2.91+8.91 1-52 0.88

(Meyer, 1940) Meyer and Moore, 1954
Neascus sp.
Neoechinorhynchus carpiodi

Dechtiar, 1968
N. crassus

Van Cleave, 1919
N. cristatus

Lynch, 1936
N. distractus

unknown
N. tenellus

(Van Cleave, 1913) Van
Paurorhynchus hiodontis

Dickerman, 1954
Philometroides nodulosa

(Thomas, 1929) Dailey,
Placobdella montifera

Moore, 1906
Pomphorhynchus bulbocolli

Linkins in Van Cleave,
Posthodiplostomum minimum

Hoffman, 1958
Proteocephalus luciopercae

Wardle, 1932

P. pearsei

La Rue, 1919
P. pinquis

La Rue, 1911
P. wickliffi 122.34+186.11 1-1188

Hunter and Bangham, 1933 13.08
Raphidascaris acus L,A 18.04+25.93 1-21639.69
(Bloch, 1779) Ralliet and Henry, 1915
Rhabdochona canadensis A 8.00+10.52 1-45 1.47
Moravec and Arai, 1971

20.92+19.03 1-88 2.06
4.45+5.43 1-45 10.59
6.03+9.06 1-43 1.57
5.45+11.59 1-66 2.99

70 70 0.05
leave, 1919
3.00+2.83 1-5 . 0.11

1 1 0.05

Xe}
o)}
~J

1.11+0.37 1-3 1.73

14.52+36.29 1-337 10.80

O
[
O

28.5+31.82 6-51 0.11
12.09+16.86 1-88 9.88
6.53+13.44 1-83 4.61

22.20+433.41 1-23311.45

oo P P R PR PO P P P PR
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Table 2. Continued.

Parasite Species Stage® MIP® R o
Authority

Rowardleus pennensis A 9.78+7.07 1-23 0.49
Mackiewicz and Deutsch, 1976

Spinitectus gracilis A 2.45+2.43 1-12 2.88
Ward and Magath, 1917

Tetracotyle sp. M 4.56+7.85 1-37 2.11

Tetraonchus monenteron A 13.83+15.23 2-90 4.40
(Wagener, 1857) Diesing, 1858

Triaenophorus nodulosus P,A 22.89+51.11 1-45211.18
(Pallas, 1760), Rudolphi, 1819

Unionidae G 29.98+80.85 1-358 2.48
Urocleidus adspectus A 10.10+13.28 1-82 3.91
Mueller, 1936
Total T,G,C,M,L,P,A 57.75+107.78 1-1663
91.21

8 A, adults; L, larvae; P, plerocercoids; M, metacercariae;
C, cysts containing trophozoites; G, glochidia; T, tumors.
. Mean + standard deviation.
%.



13

yoasd-3anoIy po3sobIp WoaI pojelsdlIl swuIom jussaadsa ATqeqoad STIEUIFSOJUTL

*UOTIRTASD paepueRlS F+ ueauw
*sprooxsooxard ‘d {seaael ‘1 !s3[npe ‘Y

. Q
3 N.U

<
q

T JO SPTODISO0I9Td "oTqeIIeA® ST elep I9Y30 OU 3INng punoj osTe Sem Seyiou Snlisebad .

98-2 8€°82F00°€Z V'd‘T pauTquoD

yoewo3ls ‘aurlsajut L6°G 9% 8¢ 8-1 £0°€¥08° € "4 ¥STSUapeURD 'UOUDOPqETd
IOATT 8€°G1 9-T ¥Gg €+0G°¢ T

|auT3sajuTr 9%¥°"¢ 8€°GT €-T Ty 1+00°2 4 ¥SNoe sTaeosepiydeyd

woT900 ‘auT3isalur 68°T 8€°ST G-1 €8°2+00°¢€ 4 ST3uopoly snyouAyroined

mﬁﬂwmwu.ﬁ..ﬂ TE"O 69° L T T Y «.E.D.HS.HOﬂmmm.HO mﬂEOMOmmHQ

yoewols €9°0 69°L Z r d ¥STeUT3Sa3UT eTnbT]

2uUT3S9a3UT 08TV €2°69 SGL-T L8°CTZHB8L"YT V OSSUSTOUTI[[I WNWOJISOPTdaI)d

aUT}ISaJUT 09°GY 1€°26 8L-T €y €2+80°2T V Snjeprdsno snieqdadotaglod

auT3sSa3uT TI€°0 69°L T T "4 sebuoOT ©TbAzVY

S931S S od q SIN obeas @3Tseaed

£6°0F¥cz 2z ‘[T] 6=,

(0) €1=N

*saT1o9ds STU3} JI0J pPAOOSI 3SOY MOU B S93eOTPUT sweu ajrseded syl Iajje («x)
ystae3se aTburs V¥ - (A19Aa13oadssa ’‘sjsyoeiq oaenbs pue sjisxoelq punol) papniour ST
(6L6T) yooT1 pue Ajsurqn pue (TG6T) AeH-3aIeM93S WOII ejep aaTiexeduwod ‘argeiTeAe

9I9YM ‘oouepungqe ISATIJRTaI=vVy ‘oousieasard=d ‘sbuea=y ‘Ajrsusjur uesu=IW ’'(dASF

ueaw) sartoads a3Tseaed Jo Joqunu=S ‘pautruwexs YsTJ JO JIoqunuU=N {(DATSNTOUT ‘8T-¢
soTqe] I0o4 °eqojTuel ‘oye] urydneqg woxJ (SSprosole UOPOTH) 24A9pTob Jo sojrsered °*¢ a1qel




14

‘9rTIROIDDORIBW ‘W !sprTodoaeooasald ‘d {eeaael ‘T fsaTnpe ‘v
*s38u 9YAJ uT poanideo 0OSTO g WOIJ ST SNSO[NoIpusdde ¥ I0J ejep 4

.@
—_ © a'p
"UOT]RTASP pIepuRlIS ¥ ULdDW

e

9L°L88TTIT-T 6L°€8T+6T°8TT V'd’'1'W pauTtquod

IBATT €00°0 G£°0 T 1 d «SnSOTnpoU Snxoydouseri]

untpaeostaad 020°0 O0O¥%°T £-T 00°TF0G"T W -ds STAj00vi3oT

suT3sajur ‘yoewols LS0°0 08°2 G-1 GG TFET T \'4 ST{1oeab Sn3oo3TuTdS
JA9ppeTq wWwims

BSOI9S ‘IBATT ¥S¥°0 86°0Z O0T-1 ZL TFST T T xSTio® STIeOSEpIydeyd

auT3isajur ‘yoewols 00€°66 LZ°Y88TTIT-T OT'98IF¥€°22T V TIJTIINOIA Snjeqdeoosjoid

STTTP ¥L0°0 0T°2 0T-2 0Z°€+¥L9°€ ¥ »UInIed5I5doTony Sniisebid

QUTJIS9JUT £€00°0 S0 T T 4 eptTute1iaog

utrys 02T°0 06°2CT T T ¥  sSnSO(nOTpusdde Sn{ubiy

S93TS e od s SIW 4obeas : @3Tsexed

8v-0+82°1T ‘[t1zZ] (0) 8=,
(TT) 982Z=N

*eqolTuel ‘9yeT utydneq woxl (TIpojie SNUODSI0)) OOSTID JO sajIseled ‘v o1qel




15

*eIPTYDOTH ‘D !seTaeorsoejsuw ‘R!sprooasooasid ‘g !oeaxel ‘T !s3Inpe ‘v

o,
— 3'p
"UOT3eTASP paepuels F ueaw

q
*s3su punod ur paanjdeo

93 Td uxayjlaou eyy woiJ ST TIojrguouw 'J pue sTisAooyduwAy snsoTnoTpusadde Y 103 eaep |,

LO"96 €GP-T €8°TG+L8°9¢ V'd'T'W’'D pauTquod
STITh 2EO'0 8Z°0 ¥ 14 1) ¥depTUoTUN
SUT3Sa3UT ‘yoewols 00T"LE S9°€S TSY-T  €L°2GFEG°¥YZ V  Snsoinpoud SNIAOUAOUSEII],
STTTD 088°8 GL°ZZ 06-2 €2°GT+€8 €T V¥ uUoIsjusuoWl SNYOUORIIS],
unipaeostaad ¢g€0°0 96°0 Z Z H ds 3TAjooeI3lad
auT3sajul ‘yoewols 790°0 69°T Z-1 2GS 0+€€°T A4 x*STTtoeIb Sn3ds3TuTdsS
|sUT3IS9jUT ‘yoewols 82°0 1 T 1
(98 z¥)e1-2) (26 €¥68°2)
auT3IsSajuT ‘yoewols OSV"€T ¥0°%9 ¥G-T1 06 8Fvv "L 4 snoe stTIedseptydeyg
(ev-tL)te-2) (so°6¥51°21)
sur3sajur ‘yoeuwols O¥T*LE TL°8S €€2-T 1IS'€c¥ov 2z ¥ STnbUTd Snieydeooeojoid
unjoax 910°0 9G°0 T T ¥ TI1090qTng SnyouAyroydiiod
utrys 990°0 S6°T Z-1 0V 0F6T"T L4 xEI9JTIUOW ®I11opgodeid
UTys 800°0 82°0 H -ds SNOSESN
utys T10°0 8€°0 sT3sAooydulT
Jowny SNOdIJTA 9T10°0 9G°0 T T W *ds Tm{nwo3sotrdrd
usads 9T0°0 9G6°0 T T T x ds TMDSe58I7U0)
aUT3SaUT 0¥0°€ 09°%T ¥L-T 09°€TIFLE"L \'4 §330q01 WNTITAOIIUSD
auT3sajut 0L0°0 21°T -1 06°1+52°¢ vSnjeprdsno snjeqdsooTagiod
auUT3IsSajuUT G60°0 2I°T €-1 96°0+SL"T v ebuUoT ©TDBAZY
utys €00°0 TT°0 T T ¥  #SNSOoTnoTpusdde Sninbiy
S93TS W od a SIW qobeas ?3Tsexed
vo-t+oe-z ‘[vez] (2) L1=.S
(12) 9G6e=N

‘eqojTURK ‘O3eT urydneq woxy

(SUTONT XO0Sd) °o)Td uxsyjzaou Jo sajzlseded °G a1qel




16

*s3au 93AJ ul peoanjdeo sSILBUTYS PIRIBWS p66 UO paseq ST SHsSoOnoIpusdde °*§ 1ol ejep

.0,
— % a'p
*UOTJIRTASP pPIRpPUR}IS F UeSW
*gerTIRDIEOR}DW ‘W {8vAIeT ‘T IsaTnpe ‘v

q
e

T9°v8 LV-T 8V €T+LZ" L ¥Y'T1'W pauTquo)

Jouny snosajlTa 066°V 69 °L ¥ i'd W *ds Eﬂﬁﬂﬁouwo._”mﬂn_
yoewols 0S2Z°T 69°L 1 1 T x *ds WnoseoeIjquoD
aanjeTnosnu 0G9°€6 €Z°69 L¥-T Z8°vI+eE°"8 0 ¥S330G01 WNTICAOIZUID
uTys €IT 0 0L°0 T 1 \'4 ¥SNSONotpuosdde SAINDIAV

S93TS oV pd q >IN oPeas 93Tsexed

o+t [€] (0) ¥=.s
(00g *e0) €1=N

‘eqojTuel ‘oyeT utydneqg woxj (SSptouraoyjle STAOAJON) SISUTYS pleIsws Jo sajIselaed 9 orqel




17

‘UOT3}eTA9D PIRPUR]S F ueaW
*ovTIROIOORIBUW ‘W !{s3Tnpe ‘v
*S§930Q0[ D 03 puodssazoo Arqeqoad (1g6T) Aehg-3aemsals Agq psixodsa

% e
2
q
y@eTIROI9ORIAW, 9yl ,

00T Ze-¢ 80°9F€EC L ¥'H pauTquo)

auT3sS|auUT 06°v¢ 00T S-1 6G°T+9G6°C \'4 ¥ST[ToelIb Sn3os3tTurds
auT3sajul TI6°'T TIT°TT T I ¥xTT11000qTNq SngouAgaoqauod
Jouny sSNOaIAITA 92°LZ 96°SS 0T-¢ 8G°€+09°¢ W *ds Wn{nuwo3sordrd
aanjernosnu ¥€°9¢ L9°99 6-T 60°€F00° ¥ W ¥S930(Q0T UWMTILACIJUSD
S93T1S SV pd q SIN oPeas @3Tsexed

g o+ege 2z ‘(1) v=.sS
(te) 6=N

‘eqojTuel ‘oyeT urtydneq woiJ (SNINUI0O STAOIAJION) JISUTYS UOWWOD

Jo s@3jiseaed L a1qel




.9

_ ) m.v

*UOTIRTASP pIBpUR]S F uesu

‘seTaedoxsdelsw ‘W {9eaxe] ‘T !sprooasooaard ‘d fsainpe ‘v q
STleurgsojut

"1 Atqeqoad saam (166T) AeH-3aems3s Aq pojxodsa sprooasooistd -ds SnTeqdooo3s1os

o)

e

18

¥9°€9 2Z9-1 £ETFS0°6 V'd'm’'1 pauTquo)
IBATT GZG°0 €0°€¢ T T d SnSOTnpou SnIoUdouseTriy
I9ATT

‘aut3sajur ‘esoass 0¥8°9 8T°8T S-T 09°T+LT"°2 T ¥SNO€ STaeosepijydeq
mc-.nu.mwnwﬁ..n 0G0°'1 90°9 T T Y mﬂﬁmﬂ.ﬂm Mﬂﬂwﬂmvamudl.H.mm
dUT3ISOUT GZG'0 €0°¢ T T ¥ TT10o50qTng SnyouAyxoyduog
utrys 0LT°0 6¥%°0 4 4 \'4 ¥TOIOOW BT[oPUOZAR

(o-0s) (1) (1)
WwoT200 0€9°z zr°et z-1 0G°0+GZ"1 d STTeuT3sSs3ul eTubrl
Jouny sSnosIjTA 062°92 €£°€€ 0I-¢ ¥S°2FSG ¥ W *ds @mTnwojsoidrd
auT3Isajul 06%°0T 8T°8T §-2 T2 T+c€"¢€ T *ds WnoseoeIjuoy
2anjernosnu 096°0S TZ°TZ GG-Z 6£°8TF98°€T MW S$53040T UMTIPACIIUSD
auT3sajut G260 €£0°¢€ T T VsSnjeprdsno snieydsoorigzod
S93TS W od A SIN qoPeas @3Tsexed

T6°0498°T ‘(1) 01=,S
(8) ce=N

‘eqojTueq ‘o3eT urydneq woxj (STTUuospny STAOIJION) IauTys [reijods Jo sojTsered °g olqedl




19

ue Jo eIpryoolbh ‘o !sejrozoydoal burturtejuoo s3sko ‘D {seraeoasoejzsuw ‘K {s3Thpe 'y

e3lep JI9Yjlo ou 3ng }oeqITTnb ur usss AfTeuorseono ai1sm ST[EUL}So3IUT T JO sprooasooxstd

*(1661T) Aeg-3aeme3s Jo , *ds STUOUGAUIOUTIUDOSOON,

*(1661) AeH-3aema3s Jo Tpaem Soprojaeds Atqeqoad
*(T661) AeHg-3jaemels ur ,saynTI,

y
6
4
* 0O,
— o 9
"UOT3eTADD pIRpPURYS F UBDU

‘osnITow PTUOTUN PaTJTIUSPIUN

*9S8aY]l UO ITqeITeAR ST 4

e

G8°8L T0T-¢ TL €Z+6E°TE ¥Y'W'0'9 pautTquoD
auT3IsSa]3UT 0TT°0 06°2 -1 8G°0+€E" 1 ) seprTuoTUn
auT3ysajut 000°€ 09°6 €C~-1 0¥ LF08°0T Y ¥STsSusuuad sSnNsTpIemoy
auT3sajul 920°0 06°0 T T V¥V TTrodoqing sSuygouAgroqduod

(00°0g9)(0g-8) (9-GT¥6T)
aut3sajut 018°G8 00°88 9€T-T  00°0ZF09°€€  WTIpordieo SNUOUAUIOUTIUOSOON
9UT3ISaUT ‘UTyS LEE*O0 08°¢ 21-1 08°1+00°2 o) *ds BWOSCXAR
(o0°g2) (0sT1) (oG1)
IB9ATT ‘|ur3ysajur 0G6Z°0 06°2 € € A4 g 110o3UNYy WNTIUYIOqCUON
(oo-sz) (1) (1)
SUuT3sajuT 0LZ"9 00°€Z 9%-T L*TIF0V "6 ¥ ,¥STIeTI0b STUOIOSSTT
STTTh ¥98°0 09°6 0T-T O 8°2%+0T"€ \'4 #9821 Sn[isebig
Jouny SNOdIFTA 96%°0 08°¢ L-2 09°2+0G" ¥ H x*ds Wnnwo3lsoidtd
urys T10°0 LE"O T T ¥  sSUSO[notpusdde Sn{nbiy
STTTb 0T8°2 0€°LT G2Z-T 06°6¥09°G ¥ unfewoue Iojdeyoououy
S83TS oV pd a >IN obeas ®3Tseaed

0°T+¥°T ‘[9] (g£) ¢1I=.8
(¥) v0TI=N

*eqojTuel ‘syeT urtydneq woxl (STUTIdAD Sspordaey) oeqlTinb Jo sajTseied *6 o@1qel




20

*s3su punod ut paanideo sSA9YONS PITYM €HG UO paseq .

*s3eu oA uT peaanjdeo sI9yONS 9ITUM 262 UO paseq

‘UOT3eIASD piepuels F uesu
‘sIowny ‘g {OSni[ow piuoTun paTJIjusprun ue Jo eIpryoorbh ‘s !sajztozoydoxn

)
% 5

2

bututejuoo s3sko ‘D feevtaeoasoelsu ‘K !sprooasooistd ‘d {sealer ‘T {s3jInpe ‘y

‘SnsoinoTpusdde Y Atqeqoad st (1661) AeH-3aemo3s Jo TUISISOZI1IS8 ¥ M

I i,

GL°L8 SO¥V-1T G8°6E€+10°61 ¥vi1'da’'w’'o’'n'y pauTquo)
STIT6  0S0°0 6L°0 T 1 ) sepruotun
untpIestaad 08G6°¢ 60°6 LE-T 0L'6+69°9 W -ds STAJOOEIIFSL
|suT3sajut 998°0 8G°T 82-1 Z8° 213626 L4 yS1sUopeues euogoopqgeuy
Iouny

SNO8A3TA ‘Sur3yssjur 0€9°0 9T1°¢ ZT-1 L0 v¥BE"€ 1 ¥SNdOk sTIedseprydey
autjysajurt 0Z6°9 8L°TG LEE-T 195 2% 24N § ¥ Tlioo0qing sungouAjfioyducd
unipxeotaad ‘urys L1C°0 6v°¢ 2-1 £2°0¥60° T v gredoj1juoll B{[opgooeld
suty ¥20°0 ov°0 T T \ 4 esoTnpold SsploIxjsuwioltud
|auUT3IS’xUT 091°9 €T°PT  99-1 66 ET+IE"L ¥ ¥SNJ08I3SID "N
|[UT3saJuT 00€"¢ ZL°9 Ev-1 LE"TT+8Z"8 A4 Snije3stao N
autrj3sajut 09T €T €£°6S Sv-1 G9° GFGT" V¥ ¥ SNSSeID snyouAUIoOUTUOS0SN
utys ovZ'0 S0°¢ H g ds SnDSEsN
utys 010°0 810 1 1 ¥ g¥ [O9I00UW BT [opPJOZAN
sT11h oL¥Y*'0 8S°T ot1-2¢ £8°€¥00°¢ o) ds TWOSOXAR
aanje(nosnu ‘Uurys I10°0 8T°'0 €L sSTasAooydumAy
auT3sajut 00€° L 8C°0T €91-1 £€G°2€F00° 21 ¥ »UNIANIDTSSeID STYDIOSST]
WO {200 060°0 6T1°1 Z-1T 8G°0FEE" 1 d sTTeutrl}sejur einbl]
urys 020°0 0€£°0 1 1 4 ,Be0rUTIdAS BSRUIaT
auTj3sajut ¥60°0 6L°0 €-1 Iy 1¥00°¢ \ § BSONpOU e[ [ai93ung
sT11h 0€9°0 8G6°T o1-1 L2 ¥¥GL9 A4 #I0TODTSIOA sSulisebaqy
douny sNo3IJTA 0ST°T S6°¢ PT~-1 2E'SH06° Y H *ds Wnnwo3so(did
autjsajuy 0L0°0 6L°0 z-1 TL'0F0G"T 1 *ds WMD3e08IFU0D
2UT}S|aJUT 9vL"0 9T1°¢€ S1-1 09°'¥F00°¥ v *ds WmIngejsoeid

(Lt-2) (1) (1)
urys 00T°0 0G°T z-1 GEOFET T ¥ snsonoipusdde suinbay
S33T8S ¥ pd ;| SIH q2beas a31sexed

L6 0%z ‘lrel (g) ve=.s
(9v) €52=N

‘eqojtuel ‘oyel utydneq woxj (TUOSISWHOD SNWOISOJEL)H) JI9ONS 23TUM JO sojTseied 01 o1del




21

*s3au punod uTr psanideos se9sIoypsa peaylaoys g9 UC paseq 5

‘g .,

‘UOT]RTADp pIepuels F ueau .

*osnTTouw prIuolun paTJIjusprun ue JO

eIptTyoorh ‘s fsajtozoydoay burutejuoo s3isio ‘D {2eraeoxsoelau ‘| {9eaae] ‘7 {sj[npe ‘v
*SNEoTnoTpusdde ¥ Atqeqoad sT (166T) AeH-3aems3s Jo TUI9350ZT3s ¥

2

q
e

0s o€ o€ L4 wnInstue ‘W
62°98 L9-T 99 01+€6°6 ¥/ T'R’'D‘/olijoprdsoaoed |

pauTquo)

ST11h 00€°2 €2°¢ ZT-% 9% *€F00°L 9 yoepIUOTUn

unypIeostaad 006°0 ¥8°¥ 9-1 y0°ZFe8° 1 W -ds STA365813971
auT}sajuUL 0G0"€T TL°€T GVv-1 69 TI+GE°6 v ¥STsUspeurs evuoysopqeqy
sSnosa3Ta ‘aurjyssijut 280°0 TI8°0 T T T x50T0e STieoseprydey
surlsajul 028° LT SGE*PY L9-1 YO TT+9T 9 ¥ TT1oo0qing SnyouAyroqduog
unypaeotasd ‘urys 00T°0 66°0 T T ¥ ,¥EISJTIUOW BTT89PqodOeTd
autrjysajur ovo-¢ 2eE°StT S-T LY T¥S6°1 A4 ¥S030eI351P "N
|auTysaUT 06L°C 89°6 6-1 8v-z¥e8°¢ ¥ £STJeSTID N
autlsajur 0LG €2 GE°VPV 02-1 9L "¥¥2C°S ¥*SNSSRID SNYDSUAYIOUTYDS08N

utys LTO0"0 LT"O H - »"ds SODOSESH

utys LTO"O LT0 T 1 ¥ ,¥T9I00U eT19pJozZANH

sT1t1h OTvY°0 €0° ¥ 1 T o] ¥ ds CTUOSOXAR

auT3sSo]uUT 025°6 VL°LT O02-1 oV G¥Le"Ss ¥ »ININIOIS5ed0 STYOA0SSTT
suTr3ysajut G91°0 18°0 4 (4 v +STSUSMOT ©TAeUd

sSTT1h 098°6 oT°2t -1 £€2°01F00°8 A 4 x»I0TODTSaABA snitsebay

sauIT3lsajul ‘yoeuwoils 00°06S o€ 0¢ v sepruteiiioqg
Jouny SNO3¥IAJTA GE0° 0 ¥E°O 1 T H *ds wuninmojsotdrg
utys LTO°0 LTI°O 1 1 4 ,TTITI9A STQoueIqo3siy

autrjyssjut €60 €0°V -1 SY°0F0C"1 T x "ds WHDoes5eI3U0)
autj3sajut 06L°C 1L8°8 £1-1 6€°€¥60°¢ 4 x*ds WNIhGge3soerd
auT3sajutr .« Z80°0 I8°0 1 T ¥ «+SUSTIDSIJUT HWnInqe3}adeld

sa31s S pd : | SIN qobeas ?31seaed

€2 1FL0"2 ‘'[1] (2) 1z=,5 (6) P2ZI=N :2sI0Upa1 peaylIoys
[t1] 1=5 (0) 2=N :9SI0YpPDI IDATIS

*eqojTuel ‘ojel utydneg woxjy (WNRJOpido(oxoel
*H) 8saoypsax pesylaoys pur (UNANSIUE TUOJSOXON) 9SIOYPDI ISATIS JO sajrseaed °IT o921del




22

*s3su A7 ur peanjdeo yoisd-3noxl ¢eT UO paseq ST SnNsolnoipusdde °*§ I0J eaep

*dRAIRT 11

oe

— a’'p
‘UOT3eTASP piepuels + URdDU
!seTaeoasoelau ‘K fsj3inpe ‘v q

e

16°vL 06-1 6G° LTF+ET"PT ¥V'1'W pauTquo)
sT11h 08%°T #%8°L r4 r4 L4 ¥Sti3DadsSpe Snple [00aN]
aanjeTnosnu ‘Urys G8T°0 96°1 I 1 W ‘ds STA3j00eI391
aUT3}SIUT 018°'6 1¥°6Z2 CI-T £6°€FES"€ \'4 STi1oeab Sn3oo3TuTdS
urys G8T°0 96°T T T v xSTsuspeued euoygsopqeyy
IOATT 08T°SS 0L°%9 2Z9-1 ¥S°21¥€0°6 T ¥S00€ STaeoseprydeyg
Utys 0LE"O ¢6° € T T A4 ¥ToJd00W BT9PJOZANW
Jouny SNO3aIZTA 0€£6°G 88°S 82-2 TO0°GT+L9°0T W ‘ds Wmnwojsotdrd
auT3sajuT 00T°G¥ 88°G 11-2 €6°V+L9°L L4 ¥TA9do0D WNEo3sopTdaid

(W) xouny snoaxjzTa
‘(¥) sut3sejur  00¢°2Z 8I'1¥ 22-2 8T GFIL"G YV'H §3370G0T UMTICAOIZUSD
utys Z6E'0 GI°¥ T T ¥ ¥Snso[noipusdde Sninbiy
S93TS oA pd g SIH Peas @3Tseaed

zerz¥9tz ‘IL] (o) ot=S
(6T) 1TS=N

‘eqojTuel ‘o)eT urtydneq woxy

(SNOATUWOOSTWO STsdooiad) yoxad-3noal Jo ssarseaed *21 olqel




23

‘g,
— p’o

‘UOT3eTASP pIepuels + URIW

*geaAle] ‘1 !{seraeorsoelsw ‘W {saTnpe ‘v ,

00°00T 2L-0C 2z 82c¥L9°6€ Y'I'HW pauTquod

usaTds ‘ISATT 68°LY L9°99 Z z8'1e¥s-8e W WnWTUTl IMmoysSo1dTpoulsod
auT3sajul 88°G €€°€€ L L ¥ TT10o0qing STUouAgIoqdiiod
sT1th 68°92 00°00T ZZ-¥ L8°6FL9°0T V¥ slInIeOIodoTON] Sn[isebld
Axejusssu 87°8T 00°00T 6-§ 80 ZFEE"L T *ds WNS5Se5eI3U0D
suTr3sejut ¥8°0 €€£°€€ T T YSTJepTdsnd Sn1eqdedoTiy3lod
se31s o »d g qIH 2beas 93Tseled

st 1+ce ¢ ‘[91] g=s
(0) £€=N

*eqoO3TURK

‘aye urtydneq woxy (TRSTUOTOP SNASJAOADIW) SsSeq yanou[fews Jo sojrsered “€T a1dqel




24

‘unNIp Isjemyssaaj
*aej3xep Auuyol
"% prs

‘ueau

q
‘”¥eTaeDIVORIDBU = e

[UTIS:;UT 00°00T 3% i 3 5 € € ¥ T1T1020d1Inq sSngOUAYIoqduod
Jouny snNoaI3lTA 00°00T 00°00T 2 2z W . ds UnTnuo3soTdtd

S831S P d a qIH 2beas @3T1sexed

I
nunun

il

H:ﬁim
ZZ 2

JUNAP I93eMysoId
1193aep Auuyor

T
(9] (0) T
0 t90ep asoubuo]

[v]

Lo e ¥
Y (N
~— N

Il
i

‘eqojTuel ‘sye] urydneq woxy (SUSTUUNID SNjoUTpoldyY) WNIp I9jemysaij pue (WNIbTU
BWOJSOSU3d) I93aep Auuyol ‘ (Se3jdexejed SeAUaUorTuI|y) ooep asoubuo] Jo sojrseded *pT oTqel




25

*sj3eou punod ut psanjdeo yoaxad MOTT24& 12T uo paseq

*saowny ‘I {osn{Tow pTUoTun poTiTjusplun
ue Jo eIpIyooTh ‘s !sproorsooxasld ‘d !seTaeoasoejsw ‘[ {9eaxeT ‘T !{saTnpe ‘v

C
_ S p'o
"UOTRRTASP pIepuels F uesu .

e

68°G6 66¥-T TT°TL+2Z°8S Y'T'd’'W'D'L pauTquod

sT1Th 0GE*Y G6°22 28-2 LS ETI+2L 0T ¥ snyosdspe Snpro[o0ifl

ST1Th 0GG"L €G°L 8S€-Z TG OTT+EL"9G O sepruoTuq

ISATT ‘3nbpury 69T°0 Sv'¥ L-T 28 T¥GT ¢ d SnsSolnpou SNIoUJOUSeTIIl,

untpIeotaad 810°0 €0°T T T W *ds 3TA300EI39]

auT3sejul ‘yorwols 060°0 S¥°¥ -1 GG O0FST T v STTtoelb SN3d553TuldsS
3Ieay ‘wnioax ‘ISATT 022°09 T12°G6 9T2-T1 69°2EFLLGE T

suT3IsejuUT ‘yoewols 89°0 z-1 TL°0F0G°T ¥ snoe sTIedseprydey

aur3sajul 09€°€ TI°"6C €8-1 Yy €T+E€G°9 ¥ Tosiesad Snre(qdeooo0o3101d

urys £€80°0 G1°¢€ €-1 00°IF0G"T v ,xBISJTJUOW BT [opqodeld

urys  ¥10°0 O0¥'TZ 2S-T SL*6FTV € v ,1o100U BTTSPJOZAN

sanjernosnu ‘Urys 06L°0 6L°0 N7 ,STasAooyduit

STTth ovZ'o TI°¥ 91-2 €0 v¥EC € Y UWmIeSisdoiony sniisebad

Jouny SnNoOaI3TA 6L0°0 LL'€ Z-1 0% 0+8T"T W *ds Wn{nwo3sordid

YOewols ‘aUur3sejur 06T°0 G¥°¥ -1 LZ T¥9¥%"2C v xTTOpUN] BWOI303ds9I0

suT3sajut 0¥9°2T €6°vE€ 00€-T TS ¥S+L¥P 02 ¥ TISd665 WMIO3SOPTdaI)

yoewols ‘usatds o¥s°"€ TL°9Z Tv-1 SE 8¥6b L T *ds WnosedeI]juoy

auT3sajuT 0€9°0 9T°9 9%-T GV 0T¥8L"G ¥ S$930q0T WNRTIBACIIUSD

Iouny SNO3IAFTA 900°0 ¥€°0 T T W »°ds ®TodUTO9e)

auTr3sajurl 00S°S 66°9¢ G8-T 28-2ZT¥2Z¥°8 ysnjeptdsnd Snieydsooraylod

yoeuwols ¥20°0 €0°'T Z-T 8G°0+€€" T v ebUOCT BTDBAZY

S93TS oV od q qIH 2beas @3Tseaed

29°1+L6°2 [62] (0) 61=S
(¢) zezZ=N

*eqoljTuel ‘©3yeT utydneq woxl (SUSO0SoAB(J vodod) yoxad molT9& Jo sojrseaed °GT o1del




. ¢
\,W ’
— p’o
"UOT3IRTASDP pIepuels + uesu .
*seAIe] ‘7 !8seTaedasdelsuw ‘K IsjTnpe ‘Y

26

€L €L TL°9FLT" ¥ ¥Y'1'KH pauTquo)d

aut3sajul ‘yoewols 9€°0T €€£°¢T z-1 TL°0F0G"1 ¥ #ST{Ioeab sSn3dos3rutlds
ABATT Sv°e  L9°9 1 T T ¥SNOe STaeoseprydey

suT3sajur 00°¥Z 00°0% z-1 TV 0+9T°1 ¥ TT1o50qing snyduiyioyduod
aanjeTnosnu ‘4 UtTys .00 00°07 W *ds SNOSEaN
utrys T8 €T L9°9C T T ¥ xToI00U BT [oPUOZAN

Jouny sSNoOaIjlTa o} AN L9°9 T 1 N *ds @mnuwo3soidrd
auT3sajut LT %2 L9°92 T 96°0+SL"T 4 ¥S93040T WNTILAOCIJZUSD

S931S o ,d qIH 2beas 93T1Sseaed

va 1+81'¢ ‘[T1] (0) L =S

(g) ¢T=N

‘eqojTuel ‘oe] urtydneq woxjy (Sopoadeo ®BUroaad) yoxsdbol Jo sajTseaed 91 aldel




27

-y
— p’'o
‘UOTIRTASD pIvpUR}S F uedu |

*9eAxeT ‘1 !{s3tnpe ‘v,

00°00T 0S-¥ 6L°8T+LI'€Z Y'1T pauTquo)d
I9ATT 06°T8 00°0S 6¥V-9T T0°8T+c€°8Z 1T Stoe Staeosepigded
S|9UT3sajuT L6°0 L9°91 T T <GMUH®mOﬁO.DH snTeydsdoaload
SeuT3sa3jut v6 T L9791 (4 4 \4 TTOpuny PWsI303dsId
S9UT3sa9]UuUT 68°¢ L9°9T oV (0374 A4 a._....HmmOOO unuwojlsopTdaxd
saut3sajut €8°S €€€€ V-2 Ty T+00°€ A4 $930q0T WNTIBACIFUS)
sautT3isejut 98°v L9791 S S YS3epTdsnd SnTeqdsdoTIU3od
S93TS o od q qIH 2beas ®3Tsexed

[81] 9=s

(0) 9=N

‘eqo3Tuel ‘oyer urydneqg woxj (SSUspeues UOTpPo3sSOz13s) Ja9bnes Jo sejTsered L1 9@Tdel




28

*saouny ‘g {eTpTyooib ‘o !seraeoisoejlsuw ‘[ {9vAxel ‘T !sjTnpe ‘y o

*(1661) AeH-3aem®3S JO TTU}O3S0Z13S SNINbBAY

3
Q,
—_ Tt p'a
"UOTIRTASD pIepuels F uesu

STTTh

STTTH

9Aks ‘wnjosx ‘I9ATT
BQUT3S|3UT ‘Yyorwonls
yoewo3ls ‘aur3yssjur
urys

auT3sojuT
aanjeTnosnu ‘Uurys
utrys

aanjernosnu ‘urys
STTTh

Iouny sSNOSIITA
yoeuwols ‘surjisajurt
|auT3sajur

aUT3}Sa3UT
yoewo3ls ‘sur3isajut

€00°0
0TZ"0
0c'¢

ove- L
¢00°0
0€C°0
00€°0
£€10°0
T€0°0
01s"8
€00°0
£€00°0
€00°0

00v°¢

L8°L6 £€99T-1

£€°0 T
§6°¢€C 91-¢
1€°1Te  9¥%-1
¥9°¢ LYT-T
1069 88~1
(AAR] T

£°0 oL

£€°0
T6°0 ¢-1
L9z
§6°ve €IT-T

£°0 T

£°0 T

€70 T

(62°%1) (£-2)

vo°ve

0L-1

OTT°8L ¢C9°€69G9T1-1

6V 9€T+1E" V6

T

ov v¥58° ¥
L8°L+28" L
G6° " TV+€8 €T
88°9T+GT"2T

1
oL

8G°0+€E"T

I8 ¥Z+0g 22

T
1
1

(85 0+ce-2)
66°8FTS "9
LETOETHLO"LL

T'W'D'L pauTquod

SN309dSpe SNpro[00if
sepTUOTUN

Snoe STaeoseptydey
eoIodoTony Snreydsooo3oid
g¥BA9JTJUOW ¥ [opgooeld
w<mmﬂmmmwm SNUOUAUIOUTJoo0OON
‘ds SnosSeoN

ToIoouW ®TT9PJOZANR
sST3sAooyduwAt
uinIedisdoTon] sniisebag
-ds WRTNEO3SoTATa
«TTNpUN] BUSXIOIASID
TI9d00D WNWoj3sSoptdax)

A4
A4
)
T
A4
A4
Y

< LACECHCSE

S930(01 WNIICAOIFUD)
YSN3Eprdsno sSnieydsootaylod

(oL %) (tt1) (1)
CHMm 2S0°0 Sv°0 T T Y w.wmﬂwc,mﬁnuﬂﬁcwmmm mﬂ,md.m.HA&
S83TS P d q qIH 2obeas 93Tsexed
CT T1+¥9°2 ‘[12] (L) 91=s (12) 62E=N

*eqojTuel ‘oye] utydneq woxl (WNSIJFTA A UOTPO1S02135) 9LaTTem Jo sajrseaed 8T o19el




wilson R.

Fig. 1. Map of Dauphin lake, Manitoba showing: approximate locations of pound net sites

(®): areas sampled using beach iets (O} and the boundaries of 38

sampling quadrats (horizontal and vertical lines) where gill nets were set.
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Seasonal changes in the diet of northern pike from Dauphin Lake,

The

Manitoba.

2.

Fig.

diet is presented as a frequency histogram for the proportion of fish stomachs

Numbers above columns represent mean

examined containing particular food-items.

number of food-items per stomach where this mean was >1.
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Seasonal changes in the diet of walleye and sauger from Dauphin Lake, Manitoba.

3.

Fig.

The diet is presented as a frequency histogram for the proportion of fish

stomachs examined containing particular food-items.

Numbers above columns

represent mean number of food-items per stomach where this mean was >1.
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Seasonal changes in the diet of yellow perch, smallmouth bass and freshwater drum

from Dauphin Lake, Manitoba. The diet is presented as a freguency histogram for
the proportion of fish stomachs examined containing particular food-items.

Numbers above columns are mean number of food-items per stomach where this mean

was >1.
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Seasonal changes in the diet of cisco and goldeye from Dauphin Lake,

Manitoba.

5.

Fig.

The diet is presented as a frequency histogram for the proportion of fish

stomachs examined containing particular food-items.

columns

Numbers above

21.

represent mean number of food-items per stomach where this mean was
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Fig. 6. Seasonal changes in the diet of shorthead redhorses and silver redhorses from

Dauphin Lake, Manitoba. The diet is presented as a frequency histogram for the
proportion of fish stomachs examined containing particular food-items. Numbers

above columns are mean number of food-items per stomach where this mean was >1.
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Seasonal changes in the diet of white suckers from Dauphin Lake, Manitoba.

The

7.

Fig.

diet is presented as a frequency histogram for the proportion of fish stomachs

r mean

Numbers above columns represent

examined containing particular food-items.

food~-items per stomach where this mean was >1.

number of
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Fig. 8. Seasonal changes in the diet of trout;perch, spottail shiners, emerald shiners
and common shiners from Dauphin Lake, Manitoba. The diet is presented as a
frequency histogram for the proportion of fish stomachs examined containing
particular food-items. Numbers above columns represent mean number of food-items

per stomach where this mean was >1.





