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ABSTRACT
Analyses of the fish, parasites and water of four North Dakota rivers
in the Missouri River and Hudson Ba.y drainages were made.
fish representing 13 families

A total of 277

was. collected from June 28 through November

2, 1975 from 19 sampling stations on the Missouri River below Garrison
Dam, the James River above Jamestown Reservoir, the Sheyenne River above
Lake Ashtabula and the entire Wild Rice River.

The abiotic factors of

water temperature, dissolved oxygen, chlorides, nitrates, nitrites, sul
phates, orthophosphates, pH and turbidity were determined for each sampling
station using Standard Methods or Hach procedures.
80% were infected with parasites.

Of the fish examined

Forty-six species were identified and

eight parasites were identified only to generic level.
could not be placed in any taxon below class.

Seven

Several parasites
forms were reported

from new hosts and 24 parasites were reported from North Dakota for the
first time.

A checklist of the fish parasites of North Dakota, based on

published data, was expanded to include new forms reported herein.

Differ

ences between parasite faunas of rivers were attributed to host specifi
city, number of fish autopsied in each river and number of collecting sta
tions per river.

The possible restriction in the northerly distribution

of Lernaea cyprinacea was attributed to temperature.
parasites in poorly oxygenated water was noted.

A reduction in ecto

Using multiple linear

regression techniques to separately analyze nine fish species, general in
creases in number of parasite species and parasite numbers were found with
IX

st aging.

A general reduction in parasite numbers per gram of fish with

imrease in host age was noted.

Analyses of coefficient of condition (K)

n't, respect to parasite burdens of four fish species indicated significant
:orr Nations for only Cyprinus carpio.

x

INTRODUCTION
The fish parasite fauna of North Dakota until recently has been
little studied.

Even with the recent upsurge of studies concerning fish

parasites in North Dakota, there remains much that is not known about the
i
parasites inhabiting the state and their distributions therein. Even
less exists in the literature concerning the ecology of fish parasites in
North Dakota.

The present study was undertaken in an effort to gain ad

ditional information ori the fish parasite fauna of North Dakota fish.
Four North Dakota rivers contained in two major drainages were
analyzed for piscine parasites.

Fish, parasites and selected abiotic fac

tors were catalogued for each drainage.

Descriptive comparisons were made

between parasite faunas of the different rivers.

The possible effects of

several abiotic factors on the parasites are discussed while the biotic re
lationships of host age and host coefficient of condition (K) and parasito
sis were correlated using computer analyses.

A checklist of the fish para

sites of North Dakota, based on this study and a. review of the literature,
is included.
Definite interactions exist between fish parasites, their hosts and
the aquatic environment.

The overall environment can be divided into

macro- and microenvironments.

The macroenvironment includes all biotic

and abiotic factors outside of and directly affecting the host.

This

would include such factors as predator-prey relationships, plankton popu
lations, water temperature, light and orthophosphate concentration.
Ectoparasites would obviously be affected by the macroenvironment since
1
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they are continuously in contact with that environment.

Endoparasites

would be directly affected by the macroenvironment only during free liv
ing stages in their life histories.

Endoparasites are, however, in

directly affected by the macroenvironment after they have become estab
lished within the fish host.

For example, poikilothermic fish would be

unable to regulate their body temperatures during low winter temperatures
and internal parasites would be subjected to temperatures only slightly
aigher than the surrounding water.
The second division of the host-parasite environment is the microenvironment.

It includes the biotic and abiotic factors of the environ-

nent inside of the host directly affecting the parasites.

Examples

*/ould include the microorganisms of the gut flora, other parasites, gut
salinity and immune responses of the host.
The abiotic factors of the macroenvironment are inextricably inter
twined.

For example, water temperature and sal inity affect the dissolved

axygen content of the water--the solubility of oxygen is increased by
low temperatures and decreased by high salinites.
the microenvironment are interrelated.

Also, the factors of

The pH of the gut has a profound

affect on the type of microorganism that can survive there.

DESCRIPTION OF STUDY AREA

North Dakota
North Dakota is located in two provinces of the Interior Plains; the
Great Plains lie to the west and the Central Lowland to the east.
1 traces the separation of these provinces.
Great Plains are generally well established.

Figure

Drainage patterns in the
The Central Lowlands is a

glaciated area covered with glacial till, fine grained lake sediments and
glaciofluvial sand and gravel deposits.

Drainage patterns in the Central

Lowland are thus poorly developed.
North Dakota is located in two major drainage basins as a result
of the state's physiography (see Figure 2).

A drainage divide follows

the western edge of the moranic part of the Central Lowland diagonally
across the state from the northwest to the southeast.

The southwestern

part of the state is drained by the Missouri River which eventually
empties into the Gulf of Mexico via the Mississippi River.

The north

eastern part of the state is drained by the Red River of the North which
empties into Hudson Bay.
The climate varies from semi-arid in the west to dry-subhumid in
the east.

Marked fluctuations in seasonal temperatures range from a mini

mum of -49°F in the winter to a maximum of 116°F in the summer.

There are

recurrent droughts, persistent winds, a short growing season of 110 to 129
days and a large number of sunny days.

Annual precipitation averages from

16 in near the Missouri River to 20 in along the eastern border.
50-f30% of the total precipitation falls from April through July.
3
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Rainstorms are often localized and intense, resulting in large variations
in rainfall with regard to time and place.

Low winter temperatures usu

ally result in snow cover accumulation from November or December through
March.
Runoff is extremely variable both seasonally and annually.

Evapora

tion and plant use account for most of the variation between precipitation
and runoff.

Median annual runoff varies from 1 in to less than 0.25 in-

North Dakota frequently experiences two types of floods.

A spring flood

usually results from a combination of snow cover, previous soil moisture
conditions, frost penetration, winter temperatures, temperatures during
spring breakup, precipitation during and after breakup and ice jams.

A

second type of flood is caused by the previously mentioned, locally heavy
thunderstorms which occur during late spring, sunnier and fall.

Long

periods of low stream discharge or no flow are common in most of the
smaller streams during summer, fall and winter.

Large multipurpose

reservoirs on the Missouri, James and Sheyenne rivers help control streamflow.

Numerous small, lowhead dams also help control streamflow on

smaller streams.
The quality of surface water varies greatly across North Dakota.
Quality can vary greatly with the rate of flow.

Generally during low

flows higher concentrations of dissolved constituents result because of
longer contact with minerals in the rocks of river channels and ground
water aquifers.

Also the majority of streams drain fertilized farm

lands significantly affecting water quality.

Dissolved nutrients from

fertilizers contribute greatly to the high productivity of many North
Dakota streams and lakes.

9

Missouri River
The Missouri River enters North Dakota from Montana about 70 mi
south of the Canadian border, traverses the southwest portion of the state
in a broad irregular arc and leaves the state at about the midpoint of
the North Dakota - South Dakota border.

The Missouri River drains approxi

mately 60% of North Dakota and accounts for about 85% of the total streamflow for the state.

Except for 90 mi of the original 390 mi of river in

the state, the river is entirely regulated in its course through North
Dakota by Garrison Dam (Lake Sakakawea) and Oahe Reservoir.

The average

slope of the unregulated reach between Garrison Dam and the upper reaches
of Oahe Reservoir is 0.7 ft per mi.

The average annual flow at Garrison

Dam is about 21,500 cfs.
James River
The James River heads in Wells County and follows an erratic 260
mi course east and south to the South Dakota border near Ludden, North
Dakota.

It then flows south entering the Missouri River near Yankton,

South Dakota.

The James River drains 6,640 sq mi in North Dakota, of

which about 3,800 sq mi are considered noncontributing.

Numerous lowhead

dams are found throughout the course of the river with Jamestown Reser
voir being the largest impoundment.
is 1.2 ft per mi.

Average stream slope in North Dakota

The average annual flow at Jamestown is 56.5 cfs.

Flow is quite erratic with no flow at times in most years.

Maximum flow

is typically in spring with resulting floods.
Sheyenne River
The Sheyenne River heads in Sheridan County, flows about 550 mi
east, south and then north, and joins the Red River north of Fargo.

The

10

river drains 10,720 sq mi of which 5,850 sq mi are noncontributing.
erous lowhead dams are found

Num

throughout the course of the river with

Lake Ashtabula being the only major impoundment.

The average slope is

about 1.5 ft per mi on the drift prairie above Lake Ashtabula.
age annual flow at Warwick (above Lake Ashtabula) is 50 cfs.
the river is intermittant above Warwick.

The aver
Most years

Spring floods are normally ex

perienced only in the lower Sheyenne River.
Wild Rice River
The Wild Rice River heads in Sargent County, North Dakota.

The upper

reaches are formed by several tributaries flowing north cut of the hilly
country along the South Dakota border.

The river flows east into the bed

of glacial Lake Agassiz, then north by paralleling the Red River for some
distance and enters the Red River just south of Fargo.
2,233 sq mi of which 590 sq mi are noncontributing.
only large impoundment of the river.

The river drains

Lake Tewaukon is the

Stream slopes vary from about 4 ft

per mi above Lake Tewaukon to about 0.8 ft per mi near the mouth.
average annual flow at Abercrombie is 71 cfs.

The

Spring floods occur most

years and large portions of the river are usually reduced to intermittant
pools in late summer.
The oreceding descriptions of physiography, drainage and climate
of North Dakota and its streams are drawn primarily from Crosby et al.
(1973) and the U.S. Bureau of Reclamation (1974).

LITERATURE REVIEW
Relatively few surveys of fish parasites have been reported from
jrth Dakota.

Although no published study exists for the piscine para-

tofauna of the Red River, several of its North Dakota tributaries have
;en surveyed by Hoffman (1953), Voth and Larson (1968) and Woods (1971).
iberts (1970) reported parasitic copepods from a small tributary of the
id River.

Study of the parasite fauna of Missouri River fish has been

ire extensive and has resulted in the descriptions of many new species,
ssouri River studies include Kritsky and Lei by (1971), Lei by, Kritsky
id Peterson (1972), Kritsky, Leiby and Shelton (1972), Leiby, Kritsky
id Bauman (1973) and Schmidt, Leiby and Kritsky (1974).

Telford and

;evens (1942) recovered Ligula sp. from fathead minnows in a western
irth Dakota lake while Hieb (1968) and Schadewald (1973) found tapeworms
i Missouri River goldeye.

Hoffman (1967) listed a number of previously

ipublished parasite records from the state.
Additional descriptions of new parasite species from North Dakota
m be found in Hoffman (1955c), Ikezaki and Hoffman (1957), Meglitsch
963), Mizelle and Kritsky (1967) and Kritsky and Mizelle (1968).
Studies concerning the life cycles, pathology and histology of fish
■trasites from North Dakota include life cycle studies by Hoffman (1954a,
?55b, 1956, 1957, 1958a, 1958b, 1959, 1960, 1967), Hoffman and Hundley
1957), Hundley (1958), Uglem and Larson (1969) and Wanson and Larson
1972); reports ori the pathology and histology of fish parasites include

11
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loffman (1955a, 1958b), Hoffman and Hoyme (1958), Larson (1965) and
K^itsky and Kruidenier (1976).
Recent general surveys of fish parasites available to the author
frim states and provinces adjoining North Dakota include Hugghins (1959),
Lar on (1966) and Dechtiar (1972).

MATERIALS AND METHODS
Fish and aquatic invertebrates were collected from June 28 to Novem~ 2, 1975 from the Missouri River below Garrison Dam to Painted Woods
?ek, the James River above Jamestown Reservoir, the Sheyenne River
)ve Lake Ashtabula and the Wild Rice River.
;tematically sample each river.

An attempt was made to

On the James, Sheyenne and Wild

:e rivers collection sites were identical to those sampled by Russell
975).

Because of the strong current and high water level, collection

tes on the Missouri River were chosen to afford the greatest protecan for collecting gear.

North Dakota State Highway Department county

ps were used to locate sites.

vertebrate Sampling
Aquatic invertebrates were collected with Cable, dip and plankton
ts.

Sampling was conducted within a 20 m radius of fish net settings,

mples were preserved in 10% formalin.
sh Collection and Storage
Fish were caught with dip nets, seines, fyke (or hoop) nets, gill
its and by angling.

The type of aquatic habitat encountered at each sta-

on usually dictated the use of specific collecting gear, however, 1/4-in
?sh minnow seines and 3 X 4-ft fyke nets were most commonly used.
Large fish were packed in ice and transported to the laboratory in
tyrofoam containers.

Small fish were placed in Dow Ziploc Bags with
13

river water and packed in styrofoam containers containing ice.

When

large hauls of small fish were made the fish were placed unbagged in
styrofoam containers with river water and ice.
Fish Autopsy
Autopsy of hosts for parasites was usually conducted within 24
hours of capture.

Fish not autopsied within 24 hours were kept alive in

styrofoam containers with iced river water.

Larger fish were autopsied

first since they would not remain alive as long as smaller fish.

Two

fish were frozen and 35 were preserved in 40% isopropyl alcohol; all
were autopsied at a later date.

Examination for ectoparasites, removal

and preservation of gills, measurement of length and weight and prepara
tion of blood smears were conducted before preservation of each of these
specimens.
Host autopsy was conducted methodically for each host.
logical account of the autopsy procedure follows.
assigned a host number.

A chrono

Each fish was first

Fish were killed by either a sharp blow to the

skull or severing of the spinal cord.

Blood was immediately taken from

larger specimens by cardiac puncture using a Monoject sterile disposable
syringe with a Monoject 23 gauge needle.

Blood was obtained from smaller

fish by severing the caudal peduncle and procuring a drop of blood from
the caudal vein or artery.
specimen.

Two thin blood smears were made for each

A drop of blood was also placed on a clean slide.

distilled water was added to lyse red blood cells.

A drop of

The slide was covered

with a cover slip and examined with a compound microscope.

Before a

great deal of handling of the fish, the fins, body surface, nasal cavities,
mouth and opercular surfaces were examined for ectoparasites.

Then
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weight, standard length and total length were measured.

Scales were col

lected from the upper left flank of scaled fish for aging.

The left pec

toral spines of ictalurids were disarticulated and saved for aging.

The

left gill arches of each fish were removed, placed in vials, submersed
in 0.5% chloroform or 0.5% chlorotone (Parke-Davis) and later preserved in
5% glycerine-5% formalin following the procedure of Hargis (1953).
Next the fish was identified.

Keys utilized in identifying fish in

cluded Blair et a l . (1968), Eddy (1969) and Scott and Crossman (1973).
Standard scientific and common names of fish used are those approved by
the American Fisheries Society (1970).

Representatives of most fish

species collected during this study were preserved for future reference.
These were killed and stored in 40% isopropyl alcohol.
Examination of internal organs was accomplished in the following
manner.

An incision was made in the ventral body wall extending from the

anus to the branchial cavity.

The mesenteries, visceral peritoneum and

parietal peritoneum were examined for parasites with a binocular micro
scope.

The alimentary tract, esophagus through anus, was removed from

the body and immersed in 0.7% sodium bicarbonate.

The mesenteries were

removed so that the tract could be straightened.

The tract was separated

into different anatomical parts--esophagus, stomach, pyloric cecae, small
intestine, large intestine and anus--and each immersed in a separate
container with 0.7% sodium bicarbonate.
The heart, accompanying major blood vessels, swim bladder, liver,
gall bladder, spleen, gonads, kidney, urinary bladder, brain and eyes
were also removed and immersed in 0.7% sodium bicarbonate.
were examined externally for evidence of infection.

All organs

The heart, major
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blood vessels, swim bladder and urinary bladder were carefully slit open
and examined for parasites.

A PVA-AFA smear, according to the procedure

recommended by Hoffman (1954b), was made from the urinary bladder con
tents.

Portions of the liver, gall bladder, spleen, gonads, kidney and

brain were squashed between glass plates for evidence of parasites.

The

outer coverings of the eyes were pierced and the lenses carefully forced
out of the eyes.

The vitreous humors and lenses were examined for para

sites.
Each separated organ of the alimentary tract was then longitudi
nally slit open and examined with a binocular miscroscope.
were made beginning at the posterior end of each organ.

Incisions

This was done so

that the larger terminal proglottids of tapeworms would be encountered
before the more slender, fragile scolices and necks which were more
likely to be severed.

Large helminths encountered while opening the gut

were carefully dislodged and removed to 0.7% sodium bicarbonate.
AFA smear was made from contents of the small intestine.
then scraped with the blunt handle end of a scalpel.

A PVA-

Each organ was

The organ scrap

ings, organ and sodium bicarbonate solution were poured into a small baby
food jar.

The jar was capped and vigorously agitated to further liberate

parasites from the gut and mucous.

The organ was removed from the jar,

washed with sodium bicarbonate and examined.

The remainder of the gut con

tents were centrifuged at 1500 rpm for several minutes.

After centrifuga

tion the supernatant was poured off and the sediment placed in petri
dishes with 0.7% sodium bicarbonate.

The sediment was examined with the

aid of a dissecting microscope and parasites as well as nonparasitic or
ganisms were collected.
cohol .

The latter were preserved in 40% isopropyl al
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arasite Fixation and Storage
Protozoan parasites of the urinary bladder and small intestine were
ixed and stored in PVA-AFA.

Thin blood smears were air dried and stored

aright in plastic slide containers.
Helminths were stored in the fixative in which they were killed and
ixed.

Parasites were counted when placed in vials of preservative.

When

>rm burdens exceeded 200, estimates were made of the total number of
rasites present.
Monogenetic trematodes were handled as previously described,
genetic trematodes were kept in 0.7% sodium bicarbonate until ready for
xation.

Digenea with large masses of eggs obscuring many of the body

gans were placed in distilled water to stimulate discharge of eggs,
dium bicarbonate or distilled water was partially drawn off with a
ringe and the worms were doused with hot AFA fixitive.
Cestodes were refrigerated in 0.7% sodium bicarbonate to relax the
robilae.

Small tapeworms were placed in a six dram vial and the vial

s filled with 0.7% sodium bicarbonate leaving a small air space.

The

ttle was capped and refrigerated until the sodium bicarbonate became
Id.

The worms were straightened by holding the bottle horizontally and

riking it against the palm of the hand.
t AFA and the agitation continued.

The saline was replaced with

Large tapeworms were lightly pressed

tween slides, after refrigeration, and then doused with hot AFA.
Acanthocephalans were carefully dislodged from the intestinal wall,
aced in distilled water and refrigerated until probosces were everted,
ey were then doused with hot AFA.
carbonate until ready for fixation.

Nematodes were kept in 0.7% sodium
Saline was partially drawn off and
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the worms were doused with hot 70% glyceric alcohol fixative.
copepods were preserved and stored in 70% ethyl alcohol.

Parasitic

Leeches were

narcotized in 0.5% chloroform or 0.5% chlorotone, pressed lightly between
glass slides and fixed with hot 70% ethyl alcohol.

Storage was in 70%

ethyl alcohol.

Microtechnique
Methods used in staining, clearing and mounting of worms were basic
ally those discussed in manuals by Cable (1958) and Meyer and Olsen (1971).
Initially all helminths were removed from storage and placed in 70% ethyl
alcohol to remove the fixatives from tissues.
Representative monogenetic trematodes were stained in Semichon's
Acetic-Carmine while other specimens were not stained.

Digenetic trema

todes were stained in Semichon's Acetic-Carmine and often counterstained
with Fast Green.

Mature and immature tapeworms were stained with Harris'

Acid Hematoxylin and Semichon's Acetic-Carmine, respectively.

Occasion

ally specimens were counterstained with Fast Green to accentuate sucker
morphology.

Acanthocephalans were stained either with Semichon's Acetic-

Carmine or Harris' Acid Hematoxylin.

Best results were obtained with

carmine and specimens were often counterstained with Fast Green to accentu
ate hook morphology.

The helminths were cleared with beechwood creosote

or xylene and mounted in Canada balsam.
Nematodes were cleared and studied as lactophenol wetmounts.

Large

copepods were examined with the aid of a binocular microscope in stender
dishes containing 70% ethyl alcohol.

Smaller copepods were cleared in

lactophenol and mounted dorsal side up under a supported cover slip.

It

was occasionally necessary to dissect specimens of Erqasi1us to study the

19

:ennal area and genital segment.

Leeches proved very difficult to

idle and several techniques were employed.
lactophenol and studied as wetmounts.

Some leeches were cleared

Others were stained in Semi-

>n's Acetic-Carmine or Harris' Acid Hematoxylin.

Fast Green counter-

n'n was often used to accentuate suckers and annuli.

Very satisfactory

.ults were obtained with the hematoxylin stain.

•asite Identification
Identification of parasites was obtained using two methods.

Up-to-

;e and accepted keys were used when available to identify parasites to
ius and species.

When adequate keys of species were not available or

n differences between related species were slight, selected measure characteristics of respresentative specimens were measured with the
I of a calibrated ocular micrometer.

These measurements were compared

those of the original description.

Voucher specimens will be deposited

the United States National Museum.

iotic

Environmental Data Collection

Field notes and water chemistry analyses were made at each collection
;e.

In addition to recording the species of fish collected, observa-

>ns on the following stream characteristics were made:

width and depth,

lative rate of flow and presence of riffles and pools; bottom type; rela/e amounts of aquatic vegetation and shade and shelter conditions.
day and weather conditions were recorded.

Time

The abiotic factors of air

d water temperature, turbidity, dissolved oxygen, chlorides, sulfates,
thophosphates, pH, nitrates and nitrites were recorded at each site via
propriate techniques.

Temperature was read from a mercury thermometer.
mined using calibrated line.
readings.

Depth was deter

Turbidity was ascertained from Secchi disc

The type of bottom was determined from Ekman dredge samples.

It was originally planned that water chemistry analyses be deternined according to procedures in Standard Methods for the Examination of
,Vater and Waste Water (American Public Health Association, 1971).

Be-

:ause equipment and chemicals necessary for setting up such "wet tests"
:ould not be immediately procured it was necessary to conduct initial
vater chemistry analyses using a Hach Direct Reading Engineer's Labora:ory, Model DR-EL/2 (Hach Chemical Company).

As the equipment and chemi-

:a1s necessary for setting up Standard Methods wet tests arrived, the
lach test procedures were dropped and the Standard Methods techniques
nstituted.

At the time of transition from the Hach technique to the

Standard Methods technique both tests were compared against a known stan!ard to determine the accuracy and repeatability of each method.

As

/ould be expected, the Standard Methods techniques proved to be more ac:urate.

The Hach tests, though not as accurate, still yielded signifi-

:ant data and were deemed accurate enough for our purposes.

In Table 1

;he respective Hach techniques and their equivalent Standard Methods
;echniques are listed.

Standard Methods techniques for orthophosphate,

titrate and nitrite were not established and Hach techniques were used
;hroughout the field season.
)ata Analyses
Analyses of abiotic and biotic parameters were conducted using both
iescriptive and statistical techniques.

The abiotic factors from the

-ivers were analyzed using the SPSS multiple regression analysis (sutr
program regression) from Nie, et al. (1975) and multiple linear regression

TABLE 1
WATER ANALYSIS TECHNIQUES

Parameter Analyzed

Hach Procedure

APHA Standard Methods,
13th ed., 97(1971)

Chloride

Mercuric Nitrate Titration for
Water and Waste Water

Silver Nitrate Titration Method
for Water and Waste Water

Oxygen, dissolved

Winkler-Azide Titration Method
for Water and Waste Water

Modified Winkler-Azide for Water
and Waste Water

pH

Colorimetric Method-Wide Range
for Water and Waste Water

Direct Reading using Corning
Portable pH Meter, Model 61OA

Sul fate

Turbidometric Method-SulfaVer IV
for Water

Turbidometric Method-Barium
Sulfate for Water

Phosphate, ortho-

Ascorbic Acid Method-PhosVer III
for Water and Waste Water

Standard Methods test not set up

Nitrogen, nitrate

Cadmium Reduction Method-Ni traVer
IV for Water and Waste Water

Standard Methods test not set up

Nitrogen, nitrite

Diazotization Method-Low RangeNitriVer for Water and Waste
Water

Standard Methods test not set up
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malysis (STWMULT) from the Computer Center Academic Systems Department
’1975).

Biotic relationships were analyzed using multiple linear regres-

;ion with data transformations (RCREG) from the Computer Center Academic
Systems Department (1975).

All data were placed on punched cards and the

irograms run on an IBM 370-135 computer.
Descriptive comparisons were made between fish parasites of differnt rivers.

Since insufficient abiotic parametric data were collected,

t was implausible to statistically determine water chemistry differences
etween drainages.

Seasonal variations in abiotic parameters are desired

o chemically characterize the drainage.

Possible effects of several

biotic factors on parasites are discussed, however.
Several facets of the host-parasite relationship were examined for
ine fish species.

The relationships between host age and number of

pecies infecting the host, host age and total number of parasites inecting the host and host age and number of parasites per gram of fish
ere examined.
As a means of comparing the general condition (i.e., the degree of
elative well being) of a fish species, ichthyologists have developed
he coefficient of condition (K) (Tesch, 1971).

The formula for computing

he coefficient of condition (K) is:
K = 100,000 W/L3 where
W = the weight in grams
L = the standard length in millimeters and
/here the multiple 100,000 is used to bring the value of K to a whole num)er plus a fraction.

The smaller the K value for a fish, the worse is

its condition and the converse.
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The relationships between host coefficient of condition and number
of species infecting the hosts, coefficient of condition and total number
of parasites infecting the host and coefficient of condition and number
of parasites per gram of fish were also examined for four fish species.

RESULTS
Description of Collection Sites
Twenty-four species of fish representing nine orders and 13 families
v er-e collected in 1975 from 19 sites.
t nq site follow.

Brief descriptions of each collec-

Locations are shown in Figure 3.

The values for

Wcter temperature, dissolved oxygen, chlorides, nitrates, nitrites, sul
phites, orthophosphates, pH and turbidity for each collecting d t e are
li ted in Table 2.

Fish species collected at each site are indicated by

am otated list numbers at the end of each site description.

In Table 3

the fish collected in each river are listed.

Missouri River
Site 1:

Outlet of National Fish Hatchery ponds, 2.5 mi W Riverdale;

T. (transect) 146 N, R. (range) 84 W, sec. 6; Mercer Co.; -June 30, 1975;
ait temperature 32°C; broad shallow marshy area draining ponds of fish
ha-chery; width to 80 m; depth 0.3 m;

bottom silted with sand and coal

pa tides; current none; surface calm; dense emergent vegetation.

Species

6.
Site 2:

Missouri River, 3 mi S Pick City; T. 146 N, R. 84 W, sec.

7, Mercer Co.; June 30, 1975; air temperature 30°C; shallow inlet drain•ng an intermittant unnamed creek; width to 23 m; depth 2.5 m deepening
'apidly into river proper; bottom sandy; current none; surface rippled;
dense emergent vegetation.
Site 3:

Species:

6, 9, 15.

Missouri River, 3 mi SW Riverdale; T. 146 N, R. 84 W, sec.

19; McLean Co.; June 30, 1975; air temperature 33°C; broad shallow bay
24

FIGURE 3

Sample Sites on Missouri, James, Wild Rice and Sheyenne Rivers,

I

RESULTS OF WATER ANALYSIS TESTS DURING 1975

Site

Date

Missouri River
1
6-30
2
6-30
3
6-30
4
7-7
5
7-5
6
7-8
7
7-20
Sheyenne River
8
8- 1
9
8-11
10
8- 6
11
8-6
12
10-11
James River
13
8-11
14
8- 9
15
10-11
Wild Rice River
16
8-22
17
8-13
18
8-20
19
9-12

Turbidi ty
(Secchi disc)
(cm)

Temp.

66
247+
30
30

25°C
10cC
19°C
29°C

—

—

140
80

D.O.
(ppm)
2.8
8.5
7.5
6.0

Cl .
(ppm)

NO.
(nig/ 1)

12.5
14.2
8.9
7.1

0.18
0.62
0.40
0.18

—

—

—

24°C
18°C

7.5
10.0

10.6
9.9

0.15
0.09

50
24
61
91
80

23°C
18°C
21 °C
22°C
8°C

4.0
0.0
6.4
6.4
8.7

23.1

92+
100+
40

20°C
21 °C
7°C

27
85+
35
29

19°C
16°C
19°C
14°C

NO,
(nfg/1)

SO,
(4 / i)

?°4
(mq/1)

pH

-----1—

141
142
165
177

0.09

—

_ _____

0.000
0.008

171
183

0.03
0.75

8.10
8.25

26.6
17.7
24.8

3.96
2.64
1.30
0.11
0.48

0.060
0.017
0.026
0.000
0.050

200
152
174
122
39

1.70
2.33
1.32
1.27
0-60

7.75
8.50
8.90
8.25
7.90

8.4
6.6
6.4

3.6
4.9
14.2

0.12
0.18
0.31

0.013
0.040
0.020

152
51
38

0.12
0.03
0.44

7.90
8.90
8.10

7.3
4.0
9.3
11.0

28.4
46.2
60.3
39.1

0.29
0.60
0.88
0.11

0.050
0.009

22
31
39
52

0.75
2.90
0 •35
0.32

8.65
9.45
7.10
8.60

—

—

0.066
—

--

— -

0.007

_______

7.95
7.60
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TABLE 3
FISH COLLECTED DURING 1975
Ri ver
Order Acipenseriformes
Family Acipenseridae
1. Scaphirh.ynchus platorhynchus (Rafinesque)
Shovel nose sturgeon
Order Semionotiformes
Family Lepisosteidae
2. Lepisosteus platostomus Rafinesque
Shortnose gar
Order Osteoglossiformes
Family Hiodontidae
3. Hiodon alosoides (Rafinesque)
Goldeye
Order Salmoniformes
Family Salmonidae
4. Salmo qairdneri Richardson
Rainbow trout
Family Esocidae
5. Esox lucius Linnaeus
Northern pike
Order Cypriniformes
Family Cyprinidae
6. Cyprinus carpio Linnaeus
Carp
7. Notropis cornutus (Mitchill)
Common shiner
8. Pimephales promelas Rafinesque
Fathead minnow
Family Catostomidae
9. Carpiodes carpio (Rafinesque)
River carpsucker
10. Catostomus commersoni (Lacepede)
White sucker
11. Ictiobus cyprinellus (Valenciennes)
Bigmouth buffalo
Order Siluriformes
Family Ictaluridae
12. Ictalurus melas (Rafinesque)
Black bullhead

M*

M

M

M

M,J,W,S

M,W
S
M, J ,S ,W

M
M,J,W,S
M

M,J,W,S
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TABLE 3--Continued
River
13.
14.

Ictalurus punctatus (Rafinesque)
Channel catfish
Noturus gyrinus (Mitchi 11)
Tadpole madtom

Order Gadiformes
Family Gadidae
15. Lota lota (Linnaeus)
Burbot
Order Gasterosteiformes
Family Gasterosteidae
16. Culaea inconstans (Kirtland)
Brook stickleback
Order Perciformes
Family Centrarchidae
17. Lepomis macrochirus Rafinesque
Bluegill
18. Pomoxis annularis Rafinesque
White crappie
19. Pomoxis niqromaculatus (LeSueur)
Black crappie
Family Percidae
20. Etheostoma exile (Girard)
Iowa darter
21. Perea flavescens (Mitchi11)
Yellow perch
22. Stizostedion canadense (Smith)
Sauqer
23. Stizostedion vitreum vitreum (Mitchi11)
Walleye
Family Sciaenidae
24. Aplodinotus grunniens Rafinesque
Freshwater drum
M
J
W
S

-

Missouri
James
Wild Rice
Sheyenne

M
S

M

J,S

M
M
W

S
M,S
M
M

W

•eceiving effluence of Garrison Dam spillway pond; width to 45 m; depth
.5 m; bottom sandy; current slow; surface calm; sparse emergent vegetaion.

Species:
Site 4:

1, 3, 5, 9, 11, 12, 15, 21, 22, 23.

Outlet creek of Garrison Dam spillway pond, 3 mi SW River-

iale; T. 146 N, R. 84 W . , sec. 19; McLean Co.; July 7, 1975; air tempera.ure 29°C; narrow creek, located 180 m upstream from site 3; width to 18
i; depth 1.5 m; bottom mud; current slow; surface calm; no emergent vegeta;ion.

Species:
Site 5:

2, 3, 8, 9, 13, 17, 23.

Outlet creek of Garrison Dam spillway pond, 2 mi SW River-

lale; T. 146 N, R. 84 W, sec. 17; McLean Co.; July 5, 1975; no environlental data taken.
Site 6:

Species:

10, 17.

Garrison Dam spillway pond, 1 mi SW Riverdale; T. 146 N,

!. 84 W, sec. 9; McLean Co.; July 8, 1975; air temperature 20°C; broad
>val pond; width to 90 m; depth to 10 m; bottom very soft mud; current
legligible; surface calm; no emergent vegetation.

Species:

3, 4, 10,

12, 17, 18, 21, 22, 23.
Site 7:

Painted Woods Creek, 4 mi SE Washburn; T. 143 N, R. 81 W,

sec. 8; McLean Co.; July 20, 1975; air temperature 21°C; 140 m up creek
from Missouri River; width to 15 m; depth to 2 m; bottom silt and mud;
surrent slow; surface calm; moderate emergent vegetation.

Species:

3,

5, 8, 9, 12, 22.

Sheyenne River
Site 8:

Sheyenne River, 3 mi E of Lone Tree Lake; T. 148 N, R.

74 W, sec. 10; Sheridan Co.; August 1, 1975; air temperature 25°C; series
of small pools below a road culvert; width to 7 m; depth 1 m; bottom
submerged vegetation and attached algae; current sluggish; surface calm;
dense emergent vegetation.

Species:

5, 8, 16.

Site 9:

Sheyenne River, at Harvey; T. 150 N, R. 72 W, sec. 32;

11s Co.; August 11, 1975; air temperature 22°C; riffles and pools imdiately below Harvey Dam; width to 7.5 m;depth to 1.5 m; bottom strewn
th large rocks; current sluggish-slow; surface calm except at riffles;
nse emergent vegetation.
Site 10:

Species:

5, 8, 10, 12, 16, 20, 21.

Sheyenne River, 9 mi SSW Ft. Totten; T. 151 N, R. 66 W,

c. 36; Benson Co.; August 6, 1975; air temperature 21°C; pool below lowad dam; width to 15 m; depth to 1.5 m; bottom with gravel and rocks
er mud; current slow; surface calm; moderate amounts of emergent vegetaon.

Species:
Site 11:

5, 8, 10, 12, 14.
Sheyenne River, Warwick Springs State Game Management

ea; T. 150 N, R. 63 W, secs. 15, 22; Eddy Co.; August 6, 1975; air
mperature 27°C; riffle and pool areas below lowhead dam; width to 15 nr,
pth to 1.8 m; bottom with large rocks and gravel over mud; current
ow-moderate; surface ripples; sparse emergent vegetation below dam;
derate amounts of algae attached to rocks.
Site 12:

Species:

8, 12.

Sheyenne River, 6 mi SE McVille; T. 149 N, R. 58 W, secs.

,31; Nelson Co.; October 11, 1975; air temperature 7°C; riffle and
ol areas; width to 11 m; depth to 1.5 m; bottom primarily sand and small
lale-like gravel in riffles; pools silted; current slow-moderate; surface
pples; no emergent vegetation.

Species:

7, 8, 10, 12.

James River
Site 13:

James River, 9.5 mi W Fessenden; T. 148 N, R. 72 W, secs.

D, 15; Wells Co.; August 11, 1975; air temperature 22°C; wide pool;
idth to 18 m; depth to 1.5 m; bottom primarily silt with occasional rocks;
urrent none; surface calm; dense emergent vegetation.

Species:

8, 12.

Site 14:

James River, 9.5 mi ENE Fessenden; T. 149 N, R. 68 W,

ec. 25; Wells Co.; August 9, 1975; air temperature 23°C; pool; width to
m; depth to 1.5 m; bottom mud with submerged vegetation and attached
Igae; current sluggish; surface calm; dense emergent vegetation,
pecies:

8, 12.

Site 15:

James River, 7 mi WNW Grace City; T. 147 N, R. 65 W, sees.

, 9, Foster Co.; October 11, 1975; air temperature 6°C; riffle and pool
reas below lowhead dam; width to 10 m; depth to 2.4 m; bottom sand,
''avel and rocks in riffles; pools silted; no emergent vegetation but grass
/erhanging bank into stream.

Species:

5, 8, 10, 12, 16.

Wild Rice River
Site 16:

Wild Rice River, 5 mi NNW Havana; T. 129 N, R. 55 W, sec.

, Sargent Co.; August 22, 1975; air temperature 25°C; intermittent pool;
idth to 8 m; depth to 1.1 m; bottom silted with occasional large rocks;
jrrent none; surface calm; moderate amounts of emergent vegetation.
>ecies:

5, 6, 8, 10, 12, 19.

Site 17:

Wild Rice River, 6 mi N Genesco; T. 131 N, R. 53 W, secs,

i, 14; Sargent Co.; August 18, 1975; air temperature 17°C; long pool;
idth to 7.5 m; depth to 1 m; bottom silted and covered with fallen trees;
jrrent none; surface calm; no emergent vegetation.

Site 18:

Species:

6, 8, 10,

Wild Rice River, 3 mi NE Great Bend; T. 131 N, R. 48 W,

ac. 6; Richland Co.; August 20, 1975; air temperature 23°C; long pool;
idth to 7.5 m; depth to 1 m; bottom soft mud; current moderate; surace ripples; no emergent vegetation.
Site 19:

Species:

5, 6, 8, 12.

Wild Rice River, 0.5 mi NE Wild Rice; T. 138 N, R. 48

, sec. 19; Cass Co.; September 12, 1975; air temperature 18°C; open

JO

river channel, about 0.5 mi west of entrance int» Red River; width to
14 m; depth to 1.5 m; bottom soft mud with cement fill along banks; cur
rent sluggish; surface calm; no emergent vegetation.

Species:

5, 12,

19, 24.
Parasites from Missouri, James, Wild
Rice and Sheyenne River Fish
Two hundred seventy-seven fish were examined for ectoparasites.
these, 251 were also examined for endoparasites.
are listed in Table 4.

The parasites recovered

Of the fish examined, 34% had ectoparasites.

ioparasites infested 76% of the fish examined.

Of

En-

Seven species of para

sites were the most taken from a single fish and 80% of the 277 fish
larbored at least one parasite.
identified.

Forty-six species of parasites were

These included 1 species of protozoan, 8 monogenetic trema-

:odes, 13 digenetic trematodes, 6 cestodes, 7 nematodes, 3 acanthocephalans,
> crustaceans and 2 species of leeches.

Eight parasitic forms were iden-

;ified only to genus, and a number of metacercariae could not be idensified beyond the larval genus Neascus.
>laced in any taxon below class.

Several parasites could not be

Seven forms are reported from new hosts

nd 24 parasites are reported from North Dakota for the first time.
Each parasite is briefly considered below.

Larval forms are desig-

lated by a single asterisk (*), and subadults by double asterisks (**).
'he first number following each host indicates the number of fish exmined; the second number denotes the number of fish infected and the
;hird number indicates the number of parasite specimens that were inetri:ally analyzed and compared with the original species descriptions.

The

etters following the closed parenthesis sign indicate the river systems
'here the parasites were found.

Sites of infection are also given for

TABLE 4

PARASITE INCIDENCE AND HOST DISTRIBUTION IN MISSOURI
JAMES, WILD RICE AND SHEYENNE RIVERS
|

5arasi te
fonogenea
Anonchohaptor muelleri
Cleidodiscus aculeatus
Cleidodiscus adspectus
Cleidodiscus floridanus
Cleidodiscus pricei
Dactylogyrus extensus
Dactylogyrus sp.
Icelanonchohaptor microcotyle
Tetraonchus monenteron
Digenea
Alloglossidium corti
Bucephaloides pusi11um
*6ucephaloides pusi11um
*Centrovarium lobotes
*C1inostomum marginatum

Crepidostomum ictaluri
Crepidostomum illinoiense
*01 piostomulum spathaceum

*Hysteromorpha triloba
Lissorchis gullaris
Lissorchis translucens*
Neascus sp.

Phyllodistomum staffordi
**PhyHodistomum staffordi
*Posthodiplostomum minimum
centrarchi

Fish Host and Incidence

River

Carpiodes carpio 11:5a
Stizostedion vitreum 10:2
Perea flavescens 11:1
Ictalurus punctatus 1:1
Ictalurus melas 70:20
C.yprinus carpio 20:3
Pimephales promelas 37:6
Carpiodes carpio 11:1
Esox lucius 14:2

M
M
M
M
M,J,W,S
W
W,J,S.
M
M,S.

Ictalurus melas 55:2
Stizostedion vitreum 10:1
Pimephales promelas 36:1
Notropis cornutus 10:10
Ictalurus melas 55:2
Lota lota 5:1
Unidentified Cyprinid 1:1
Ictalurus melas 55:1
Hiodon alosoides 10:1
Aplodinotus qrunniens 1:1
Catostomus commersoni 30:1
C.yprinus carpio 20:2
Esox lucius 14:1
Ictalurus melas 55:25
Pimephales promelas 36:4
Pomoxis niqromaculatus 5:2
Catostomus commersoni 30:5
Ictalurus melas 55:15
Ictiobus c.yprinellus 1:1
Carpiodes carpio 10:2
Catostomus commersoni 30:6
Culaea inconstans 7:3
Esox lucius 14:1
Notropis cornutus 10:10
Pimephales promelas 37:27
Unidentified cyprinid 1:1
Ictalurus melas 55:8
Ictalurus melas 55:2

M,W
M

w,s
s

Lepomis macrochirus 10:6
Pomoxis annularis 2:2

M
M

W
s
w,s
M
M
W
M
W
W
W
J
J,S,W
J,S

w
M
M,J,W,S.
M
M
M,J,W,S
S

J
S
M,J,W ,S
M

TABLE 4--Continued

Parasite
*0rnithodiplostomum
ptychochei1us
Cestoda
Bothriocephalus cuspidatus

Fish Host and Incidence

Pimephales promelas 36:19

Hiodon alosoides 10:9
Stizostedion vitreum 10:9
**Bothriocephalus cuspidatus Aplodinotus grunniens 1:1
Esox 1ucius 14:1
Ictalurus melas 55:1
Perea flavescens 11:5
Pomoxis annularis 2:1
Sal mo gairdneri 1:1
Stizostedion canadense 9:1
^Caryophyl 1 id
Catostomus commersoni 30:1
*Cestode
Ictalurus melas 55:3
Corailotaenia minutlum
Ictalurus melas 55:6
**Corallobothriin
Ictalurus melas 55:10
**Glaridacris sp.
Catostomus commersoni 30:1
Khawia iowensis
Cyprinus carpio 20:3
**Khawia iowensis
Cyprinus carpio 20:2
Proteocephalus ambloplitis
Lepisosteus platostomus 1:1
*Proteocephalus ambloplitis
Stizostedion vitreum 10:1
Proteocephalus pearsei
Perea flavescers 11:2
Proteocephalus pinguis
Esox lucius 14:9
**Proteocephalus sp.
Esox lucius 14:2
Hiodon alosoides 10:2
Ictalurus melas 55:3
Ictalurus punctatus 1:1
Lota lota 5:2
Notropis cornutus 10:4
Perea flavescens 11:5
Pimephales promelas 36:3
Pomoxis annularis 2:2
Pomoxis nigromaculatus 5:2
Sal mo gai rdneri 1:1
Nematoda
Carnal 1anus ancylodirus
Ictiobus cyprinel lus 1:1
Stizostedion vi treum 10:2
**Camallanus oxycephalus
Aplodinotus grunniens 1:1
Esox lucius 14:1
Ictalurus melas 55:1
Pomoxis nigromaculatus 5:1
*Contrac.aecum spicul igerum
Aplodinotus grunniens 1:1
Esox lucius 14:1
Ictalurus melas 55:9
Ictalurus punctatus 1:1
Lepomis macrochirus 10:2
Perea flavescens 11:1
Pomoxis nigromaculatus 5:2

River

J,W
M
M
W
M
M
M
M
M
M
W
W
M,J,W
M,J,S,W
M*
M,W
M,W
M
M
M
M,J,W,S
W
M
M
M
M
S
M,S
M,J,S
M
W
M
M
M
W
W
W
W
W
J
J,W,S
M
M
M
W

TABLE 4 — Continued

irasite
*Contracaecum sp.

Dacnitoides robusta
Metabronema salve!ini
*Raphidascaris sp.
Rhabdcchona cascadilla
**Spinitectus gracilis
*Spirox.ys sp.
kanthocephala
"Acanthocephalan
Cctospinifer macilentus
Neoecninorhynchus prolixus
Pomphorhynchus bulbocolli
*Pomphorhynchus bulbocolli
h'rudinea
Actinobdella sp.
M.yzobdella moorei

Placobdella montifera
Piscicolidae
rustacea
Achtheres amb!oplitis
**Achtheres ambloDlitis
Argulus appendiculosus
Arqulus catostomi
Erqasilus c.yprinaceus
**Erqasilus c.yprinaceus
Erqasilus versicolor
Erqasilus sp.
Lernaea cyprinacea

Fish Host and Incidence

River

Catostomus commersoni 30:1
Esox lucius 14:1
Hiodon alosoides 10:1
Ictalurus melas 55:1
Perea flavescens 11:7
Pimephales promelas 36:1
Stizostedion canadense 9:1
Ictalurus melas 55:1
Hiodon alosoides 10:6
Ictalurus melas 55:1
Ictalurus melas 55:2
Unidentified Cyprinid 1:1
Notropis cornutus 10:9
Ictalurus melas 55:1
Ictalurus melas 55:1

M
J
M
J
M
c
M
W
M
M
W,M
M
S
S
S

Ictalurus melas 55:1
Catostomus commersoni 30:13
Carpi odes carpio 10:1
Catostomus commersoni 30:0
Ictalurus melas 55:2

J
M,J,S
M
S
W

Catostomus commersoni 30:1
Ictalurus melas 70:7
Ictalurus punctatus 1:1
Stizostedion canadense 9:2
Stizostedion vitreum 17:10
Ictalurus melas 70:1
Ictalurus melas 70:11
Perea flavescens 11:2

M
J,W,S
M
M
M
S
M,J,S ,W
M

Ictalurus melas 70:1
Ictalurus melas 70:1
Catostomus commersoni 30:4
Catostomus commersoni 30:1
Catostomus commersoni 30:1
Pimephales promelas 36:4
Pimephales promelas 36:5
Catostomus commersoni 30:2
Ictalurus melas 70:4
Ictalurus cunctatus 1:1
Ictalurus melas 70:2
Catostomus commersoni 30:1
Cyprinus carpio 20:1
Esox lucius 14:1
Ictalurus melas 70:2
Lepomis macrochirus 10:1

W
M
W,S
S
S
J
J
M,S
S
M
S
M
W
W
W,S
M

37

TABLE 4— Continued
Parasi te
Lernaea sp.
Protozoa
M.yxosoma c.yprini

*

Fish Host and Incidence

Ri ver

Pomoxis nigromaculatus 5:2
Ictalurus melas 70:1
Pimephales promelas 35:1

W
S
W

Pimephales promelas 36:2

M,W

Larval

Immature
No prescript - adul t
aTne first number denotes the number of fish examined; the second number
denotes the number of fish infected.
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ach parasite.

Synonymy of parasite names are given to help avoid con-

usion and papers reporting the occurrence of the parasites in the
issouri River and Hudson Bay drainages are listed.

For the distribu-

ion of parasites in North America one should consult Hoffman (1967).
ie authors of subsequently described taxa are indicated in the checklist
r parasites (Table 5).
PROTOZOA
FAMILY MYXOSOMATIDAE
Myxosoma c.yprini--On and in gills of _P. promelas (36, 2, 25) M,W.
Meglitsch (1963) described M. hoffmani in the cartilaginous sclera
the eye of P. promelas in North Dakota.

Hoffman (1967) listed 31

ecies of Myxosoma from the gills, skin, cartilage, brain, skeleton,
scle, connective tissue, liver, kidney and fat of many species of fish,
ffman (1953) reported Myxosoma sp. from the gills of P. promelas.
xosoma c.yprini was originally described from the red shiner, Notropis
trensis, and the golden shiner, Notemigonus crysoleucas by Spall (1974).
one of the fathead minnows found to be infected, the spores were found
large whitish cysts within the gill tissue.
ily damaged and bloody.

The gill filaments were

When the 0.5 mm diameter cysts were squashed

a slide thousands of mature spores were liberated.
-head minnow had a much lighter infection.

The other infected

Here spores were not con-

ined in cysts but attached singly to the gill filaments.

These speci

es were identified to genus through the use of the key to the protozoa
?sented by Hoffman (1967).

Lugol's iodine was used for the identifica-

Dn of iodinophilous vacuoles.

Though slightly smaller than the

)res of M. cyprini, the ranges in length and width of the spores
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TABLE 5

CHECKLIST OF THE FISH PARASITES OF NORTH DAKOTA

This list was compiled from the studies on fish parasites listed in
he literature review (see oage 11 ) and from the present study.

A

ingle asterisk (*) indicates larval forms and double asterisks (**)
ubadults.

New parasite reports from North Dakota are attested by a

lus sign (+) preceding the parasite name.

rotozoa
Icthyophthirius multifiliis Fouquet, 1876
+Myxosoma cyprini Spall, 1974
Myxosoma hoffmani Meglitsch, 1963
Myxosoma sp. Thelohan
onogenea
Anonchohaptor muelleri Kritsky, Leiby and Shelton, 1972
Anonchohaptor olseni Leiby, Kritsky and Bauman, 1973
+Cleidodiscus aculeatus (Van Cleave and Mueller, 1932)
+C1eidodiscus adspectus (Mueller, 1936)
+Cleidodiscus floridanus Mueller, 1936
+Cleidodiscus oricei Mueller, 1936
+Dactylogyrus extensus Mueller and Van Cleave, 1932
+Dactylog.yrus s d . Diesing, 1850
Gyrodactylus dakotensis Leiby, Kritsky and Peterson, 1972
Gyrodactylus etheostomae Wellborn and Rogers, 1967
Gyrodactylus eucaliae Ikezaki and Hoffman, 1957
Gyrodactylus hoffmani Mizelle and Kritsky, 1967
Gyrodactylus lacustris Mizelle and Kritsky, 1967
Gyrodact.ylus mizel 1 i Kritsky and Leiby, 1971
Gyrodactylus nebulosus Kritsky and Mizelle, 1968
Gyrodactylus schmidti Kritsky and Leiby, 1971
Gyrodactyloidea
Icelanonchohaptor icelanonchohaptor Leiby, Kritsky and Peterson, 1972
Icelanonchohaptor microcotyle Kritsky, Leiby and Shelton, 1972
Myzotrema cyclepti Rogers, 1967
Neodiscocotyle carpioditis Dechtiar, 1967
Pellucldhaptor dicerobasis Chien and Rogers, 1970
Pel 1ucidhaptor eremitus Rogers, 1967
Pel 1ucidhaptor micracanthus Kritsky, Leiby and Shelton, 1972
Pel 1ucidhaptor planacrus Leiby, Kritsky and Peterson, 1972
+Tetraonchus monenteron "(Wagener, 1857)
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Digenea
A1locreadium ictaluri Pearse , 1924
A11ocreadi urn 1obatum Wallin, 1909
A1locreadium sp. Looss, 1900
Alloglossidium corti (Lamont, 1921)
*Apatemon gracilis pellucidus (Yamaguti, 1933)
+Bucephaloides pus ilium (Stafford, 1904)
+*Bucephaloides pusillum (Stafford, 1904)
*Bucepha1oides sp. Hopkins,1954
*Centrovarium lobotes (MacCallum, 1895)
*Clinostomum marginatum (Rudolphi, 1819)
*Cotylurus communis ("Hughes, 1928; LaRue, 1932)
*Crassiphiala bulboglossa Van Haitsma, 1925
Crepidostomum ictaluri (Surber, 1928)
+Crepidostomum illinoiense Faust, 1919
Crepidostomum isostomum Hopkins, 1931
Cryptogonimus chyli (Isborn, 1910
*Diplostomulum ~5aieri eucaliae Hoffman and Hundley, 1957
*Diplostomulum scheuringi Hughes, 1929
*Diplostomuium spathaceum (Rudolphi, 1819)
*Diplostomulum sp. Hughes, 1929
*Hysteromorpha triloba (Rudolphi, 1819)
Lissorchis attenuatum (Mueller and Van Cleave, 1932)
Llssorchis gullaris Self and Campbell, 1956
+Lissorchis translucens (Simer, 1929)
Lissorchis sp. Magath, 1917
Microphallus opacus (Ward, 1894)
*Neascus pyriformis Chandler, 1951
*Neascus sp. Hughes, 1927
*Neochasmus umbellus Van Cleave and Mueller, 1932
*Neochasmus sp. Van Cleave and Mueller, 1932
*0rnithodip1ostomum ptychocheilus Faust, 1917
Phyllodistomum etheostomae Fischthal, 1943
Phyllodistomum fausti Pearse, 1924
Phyllodistomum nocomis Fischthal 1942
Phyllodistomum notropidus Fischtha., 1942
Phyllodistomum semotili Fischthal, 1942
Phyllodistomum staffordi Pearse, 1924
+**Phyllodistomum staffordi Pearse, 1924
Phyl1odistomum sp. Braun, 1899
**Phyllodistomum sp. Braun, 1899
*Posthodiplostomum minimum centrarchi (MacCallum, 1921; Duboi s a 1936)
*Posthodiplostomum minimum minimum (MacCallum, 1921; Dubois, 1936)
*Uvulifer ambloplitTs (Jiughes, 1927)
Unidentified Metacercariae
Cestoda
Biacetabulum sp. Hunter, 1927
Bothriocephalus cuspidatus Cooper, 1917
+**Bothriocephalus cuspidatus Cooper, 1917
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Bothriocephalus fomiosa Mueller and Van Cleave, 1932
+**Caryophyl1 id
Coral 1obothrium fimbriatum Essex, 1927
+Coral1obothri in
+Corallotaenia minutium (Fritts, 1959)
Glaridacris catostomi Cooper, 1920
**G1aridacris sp. Cooper, 1920
+ Khawia iowensis Calentine and Ulmer, 1961
+**Khawia iowensis Calentine and Ulmer, 1961
*Ligula intestinaiis (Linnaeus, 1758)
Ligula sp. Bloch, 1782
Megathylacoides giganteum (Essex, 1927)
+ Proteocephalus ambloplitis (Leidy, 1887)
+*Proteocephalus ambloplitis (Leidy, 1887)
Proteocephalus filicollis (Rudolphi, 1802)
+ Proteocephalus pearsei LaRue, 1919
Proteocephalus pinguis LaRue, 1911
*Proteocephalus sp. Weinland, 1858
**Proteocepha1us sp. Weinland, 1858
*Schistocephalus solidus (Muller, 1776)
Spartoides wardi Hunter, 1929
+*Cestode
Nematoda
Camallanus ancylodirus Ward and Magath, 1916
Camallanus oxycephalus Ward and Magath, 1916
+**Camallanus oxycephalus Ward and Magath, 1916
Camallanus sp. Railliet and Henry, 1915
+*Contracaecum spiculigerum (Rudolphi, 1809)
*Contracaecum sp. Railliet and Henry, 1912
+ Dacnitoides robusta Van Cleave and Mueller, 1932
+Metabronema salvelini (Fujita, 1922)
*Philometra sp. Costa, T845
Rhabdochona cascadilla Wigdor, 1918
Rhabdochona sp. Railliet, 1916
Raphidascaris canadense Smedley, 1933
+*Raphidascaris sp.
Railliet and Henry, 1915
Spinitectus carol ini Hoi 1, 1928
+**Spinitectus gracilis Ward and Magath, 1916
+*Spiroxys sp. Schneider, 1866
Th.ynnascaris dollfusi Schmidt, Leiby and Kritsky, 1974
*Nematode
Acanthocephala
Neoechinorhynchus prolixus Van Cleave and Timmons, 1952
Neoechinorh.ynchus rutili (Mueller, 1780)
Neoechinorhynchus saginatus Van Cleave and Bangham, 1949
Neoechinorhynchus sp. Hamann, 1892
Octospinifer macilentus Van Cleave, 1919
Pomphorhynchus bulbocolli (Linkins, 1919)
+*Pomphorh.ynchus bulbocolli (Linkins, 1919)
+*Acanthocepha'lan
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Crustacea
Actheres ambloplitis Kellicott, 1880
+**Actheres ambloplltis Kellicott, 1880
+Argulus appendiculosus Wilson, 1907
+Arqulus catostomi Dana and Herrick, 1837
**Arqulus sp. Muller, 1785
Ergasilus caerulus Wilson, 1911
Erqasilus confusus Bere, 1931
Ergasilus cyprinaceus Rogers, 1969
+**Erqasilus cyprinaceus Rogers, 1969
Erqasilus versicolor Wilson, 1911
**Erqasilus sp. Nordmann, 1832
Lernaea catostomi (Kr0yer, 1863)
Lernaea cyprinacea Linnaeus, 1761
Hirudinea
-*-Actinobdella sp. Moore, 1901
+Myzobdella moorei (Meyer, 1940)
+ Placobdella montifera Moore, 1912
Piscicolidae
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presently under consideration overlap the ranges in length and width as
determined by Spall.

The pyriform shape, lack of markings on the sutur

al ridge, size and shape of polar capsules, number of coils of the
polar filament and location on the host suggest these sporozoans to be
M. cyprini.

TREMATODA
Monogenea
FAMILY DACTYLOGYRIDAE
Anonchohaptor muel1eri--Attached to gills of Carpiodes carpio (11,
5, 5) M.
This unusual monogene was removed from river carpsuckers captured
below Garrison Dam.

Kritsky et al. (1972) reported this monogene to be

a common parasite of river carpsuckers in the Missouri River in North
Dakota and South Dakota.
cyprinus, in Illinois.

They also reported it from quill back, Carpiodes
Anonchohaptor muel1eri differs quite distinctly

from A. anomalum as originally described by Mueller (1938).

However, the

redescription of A. anomalum by Dechtiar and Dillon (1974) revealed
that several supposed differences in the two species did not exist.
Anonchohaptor muel 1eri can still be distinguished from A. anomalum by
having a V-shaDed sclerite associated with each hook, hooks of two sizes,
an accessory niece with proximal spines and smaller eggs.
Cleidodiscus aculeatus--Attached to the gills of S_^ vitreum (10, 2,
1) M.
This is a new North Dakota record.

Dechtiar (1972) reported C.

aculeatus (=Urocleidus aculeatus-Ancyrocepnalus aculeatus) as a common
monogene of walleye in Lake of the Woods, Ontario.

The vitellaria of

. aculeatus is generally so heavily developed that the copulatory comex is obscured; however, the haptor armament is unmistakably that as
escribed by Van Cleave and Mueller (1932) and Mizelle and Regensberger
1945).
Cleidodiscus adspectus--Attached to gills of P. flavescens (11, 5,
\

/

M

The recovery of this monogene from the yellow perch is a new record
)r North Dakota.

Dechtiar (1972) reported C. adspectus (=Urocleidus

jspectus) from yellow perch in Lake of the Woods, Ontario.

It is

ientified by the characteristic shape and dimensions of the copulatory
implex and haptor armament.
Cleidodiscus f1oridanus--Attached to the gills of I. punctatus (1,
, 1) M.
Two monogenes were taken from the only channel catfish autopsied
iring this study.

One specimen was contracted to the extent that it

>u1d be identified only to genus.

The second specimen was killed in a

ire relaxed condition and was readily identified as C. floridanus.
; the first report of this worm in North Dakota.

This

The distinctive cirrus

• C. floridanus is a complete tube for about half its length and splits
istally to become a broad,, somewhat wrinkled sheet.

While Mizelle and

lucka (1953) reported the accessory piece to be extremely variable in
lape, the specimen under analysis had the accessory piece with a disinctly tripartite distal end as described and figured by Mueller (1936).
Cleidodiscus priccl--Attached to gills of I. melas (70, 20, 10)
, J, W, S.
This common parasite of bullheads has not been reported previously
rom North Dakota but has been reported often from ictalurids elsewhere.

Reports from the upper midwest of this monogene include those of Dechtiar
(1972) and Mizelle and Donahue (1944).

The other two species of

Cleidodiscus described from ictalurids are easily distinguished from
C. pricei by the shapes of the copulatory complexes.
plexes of

The copulatory com

bye hows kyi Price and Mura, 1969 and C_^ flori danus differ

radically from that of

pricei.

Dactylogyrus extensus--Attached to gills of C.yprinus carpio (20,
3, 3) W.
This is the first report of this worm from North Dakota.
Dactylogyrus extensus is a common monogene of North American carp.

Identi

fication was facilitated by use of the key to the species of Dactylogyrus
devised by Mizelle and McDougal (1970).

Bauer (1959) stated that D.

gxtensus was identical to D. solidus Achmerov, 1948, a common monogene of
European carp.
Dactylogyrus sp.--Attached to the gills of P. promelas (37, 6, 4)
<1, J, S.
This is the first report of dactylogyrids from fathead minnows in
iorth Dakota.

Several species seem to be represented in the collection.

Mizelle (1937) described three species of Dactylogyrus from the bluntnose
ninnow, P. notatus, in Illinois.

The sole dactylogyrid taken from a Wild

Rice River fathead minnow apnears to be D. simplex Mizelle, 1937 because
af the similar accessory piece and cirrus.

Specific designation must' be

reserved, however, because tne haptoral armament is not clear.
Icelanonchohaptor microcotyle--Attached near anus of Carpiodes
carpio (11, 1, 2) M.
Kritsky et al. (1972) described this species from the gills of
the river carpsucker from the Missouri River in No^th Dakota and South

Dakota.

The present report is the second of this monogene in the litera

ture and the first of it from the external body surface of the host.
Icelanonchohaptor microcotyle differs from JL icelanonchohaptor and I.
fyviei Dechtiar and Dillon, 1974 in body size, host species, distribution
of the vi tell aria and morphology of the haptor, eyes, pharynx, hooks arid
accessory piece.
Tetraonchus monenteron--Attached to the gills of E. lucius (14, 2,
3) M, S.
This is the first report of this parasite in North Dakota.

It has

been reported as a common parasite of northern pike in Europe, Canada
and several American states.

The species is readily identified by its

haptor armament and especially by the butterfly-shaped transverse bar.

Digenea
FAMILY PLAGIORCH11 DAE
Alloglossidium corti--In the intestine of I. melas (55, 2, 5)
M, W.
This wide ranqing parasite of ictalurids has previously been re
corded from Iowa (Meyer, 1958), Kansas (Harms, 1960), Minnesota (Larson,
1966) and North Dakota (Voth and Larson, 1968).

Alloglossidium corti

is distinguished from its closest relative, Glossidium qeminum (Mueller,
1930), by having vitellaria protruding into the forebody.
FAMILY BUCEPHALIDAE
Bucephaloides pus ill um--In the intestine of

vi treum (10, 1, 5)

M.
This is a new record for the state.

Originally described as

Gasterostomum pusillum from walleye, it has since been reported from

a by Meyer (1958).

The genus Bucephaloides includes those bucephalids

hout. tentacular appendages on the rhynchus.
*Bucephaloides pus ilium— In the mesenteries of _F\_ promelas (36, 1,
W.
These larvae differed from the adults mentioned above only in locan and absence of eggs.

Meyer (1958) reported larval B. pusillum from

mesenteries of fathead minnows in Iowa.

Hoffman (1953) recorded

genetic Bucephaloides sp. encysted in the musculature of N. cornutus
Turtle River, North Dakota.
FAMILY CRYPT060NIDAE
*Centrovariuin lobotes— Encysted in the flesh of N. cornutus (10, 10,
5.
This trematode is widely distributed in the eastern United States,
most westerly records of

lobotes are from the Turtle (Hoffman,

3), Goose (Voth and Larson, 1968) and Forest rivers (Woods, 1971) of
tern North Dakota.

Hoffman (1967) reported progenetic specimens from

promelas in North Dakota.
5 study were progenetic.

Over half of the specimens recovered in
Identification was made through the use of

key to the metacercariae prepared by Hoffman (1967).

FAMILY CLINOSTOMATIDAE
*C1 inostomum mav'glnatum--Encysted in the flesh and orbit of L melas
, 2, 0) VJ, S; in the stomach of L. lota (5, 1 , 0) M and in the flesh
Unidentified Cyprinid (1, 1, 0) M.
The widespread "yellow grub" has been found throughout the Western
isphere and reported from many species of North American freshwater
h.

Woods (1971) reported this metacercaria from North Dakota.

The

ecimens recovered from the burbot were undoubtedly from the flash of
e unidentified cyprinid also found in the burbot's stomach.
FAMILY ALLOCREADIDAE
Crepidostomum icta!uri--In the intestine of I. melas (55, 1, 0)

This trematode of ictalurids has been reported from North Dakota
oods, 1971), Kansas (Harms, 1960) and Lake of the Woods, Ontario
?chtiar, 1972).

Tnis trematode is readily identified by the presence

head papillae and four testes.
Crepidostomum illinoiense— In the intestine of H. alosoides (10,
iO) M.
The recovery of these worms is a new record for North Dakota.

The

1 ' other reports of C. illinoiense from goldeye are from Oklahoma (Self,
5

and Self and Peters. 1963).

This species of Crepidostomum is unique

laving notched median dorsal papillae.
FAMILY DIPLOSTOMATIDAE
Diplostomulum spathaceum--Unencysted in the lenses of I. melas (55,
0) J, W, S; P. promelas (36, 4, 0) J, S; Cyprinus carpio (20, 2, 0)
P. nigromaculatus (5, 2, 0) W; A^_ grunniens (1, 1, 0) W;

1ucius

1, 0) J and C. commersoni (30, 1, 0) VI.
Mesocercariae have often been reported from the eyes of numerous
)ecies of fish throughout the world,

niplostomulum spathaceum (=D.

lexicaudum Cort and Brooks, 1928) is cosmopolitan.
sported by Larson (1965, 1966)

It has been locally

and Voth and Larson (1968).

The

asocercariae were identified using the key prepared by Hoffman (1967).
he only known species from the lens is D. spathaceum while D. scheuringi
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and D. huronense (LaRue, 1928) are found within the vitreus humor.
Diplostcmuium scheurinqi is three times as long as broad and has an in
distinct hindbody while the other two species are shorter and possess
distinct hindbodies.

The lenses of bullheads often had herniations

containing CL_ spathaceum similar to those described by Larson '1965).
Herniations were never observed in the lenses of other species of fish;
however, intensities were never as great as they were in bullheads.
The maximum number of D. spathaceum observed in a fish was 115.
*Ornithodiplostomum ptychocneilus--Encysted in the cranial cavity
of FT_ promelas (36, 19, 0) J, W.
Hoffman (1953) found both CL_ ptychocheilus and Posthodiplostomum
minimum minimum in the mesenteries of cyprinids in North Dakota.

Because

both species are quite similar in morphology and are found in the same
location within the host, metacercariae encountered in the mesenteries of
cyprinids are reported below as Neascus spp.
Posthodiplostomum minimum centrarchi --Encysted in the liver of L.
inacrochirus (10, 6, 0) M and P. annularis (2, 2, 0) M.
Originally described as Neascus vancleavi Hughes, 1928, the white
grub FT m inimum has since been reported from many species of fish (Hoff
man, 1958a).

Experimental infections nave shown that the centrarchid

line will not infect cyprinids while the cyprinid line will not infect
centrarchids.
species.

On this basis the species complex is split into two sub

The possibility of still other subspecies exists.

Posthodiplostomum minimum centrarchi has been reported from North Dakota
by Hoffman (1958a) and Voth and Larson (1968) and f~om surrounding areas
by Hugghins (1959), Larson (1966) and Dechtiar (1972).
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*Neascus spp.--Encysted in the flesh, fins, integument, mesenteries
and surfaces of the viscera of C. corrsnersoni (30, 6, 0) M, W, J, S; C.
inconstans (7, 3, 0) S ; E_;_ 1ucius (14, 1, 0) J ; N^_ cornutus (10, 10, 0)
S; P. promelas (37, 27, 0) M, J, W, S and Unidentified Cyprinid (1, 1, 0)

M.
This large group of metacercariae includes blackspot forms from the
integument and fins and nonpigment producing forms from more internal
sites.

Specific identification in this group is difficult to determine,

thus they were placed in the larval genus, Neascus.
Hysteromorpna trlloba--Encysted in the flesh of I. melas (55, 15, 0)
M, J, W, S and C. commersoni (30, 5, 0) M.
Hysteromorpha triloba (=Diplostomum corti Hughes, 1929) was fre
quently encountered during the study.

Infections were often heavy with

one large bullhead from the Sheyenne River harboring over 1500 metacer
cariae.

Hugghins (1959) reported H. triloba to be common in black bull

heads from South Dakota.
trematode in North Dakota.

The present study is the second record of this
Hoffman (1960) reported raising H. tri' \ba to

the adult stage in unfed chicks in North Dakota.

Presumably metacer

cariae utilized in this feeding experiment were obtained from North
Dakota fish.

This is the first report of H. triloba from C. commersoni.

Haderlie (1953) reported it from C. humboldtianus in California.
Metacercariae of H. triloba are readily identified by the distinctive
trilobate character of the hold fast organ when stained with Semichon's
Acetic-Carmine.
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FAMILY LISSORCHIDAE
Lissorchis gullarls--In the intestine of I. cyprinellus (1, 1, 1)

M.
A single specimen of this trematocle was recovered.

In a parasite

study of bigmouth buffalo in North Dakota and South Dakota, Leiby et a l .
(1972) stated that this species had a high prevelance at all stations
and was widely distributed in the upper Missouri River.

The only other

report of L. gullaris is the original description from several species
of buffalo in Oklahoma (Self and Campbell, 1956).

Krygier and Macy (1969)

have published a useful key to the species of Lissorchis.

Lissorchis

gullaris differs from its closest relative L. fairporti Magath, 1917 by
having a distinct esophagus, armed cirrus and increased lobation of the
ovary.
Lissorchis translucens--In the intestine of Carpiodes carpio (10,
2, 7) M.
This is a new record for the state and also a new host record.
Two undetermined species of Lissorchis were recovered from Carpiodes
carpio by Kritsky et al. (1972) from the Missouri River in North Dakota.
Wide variation in their specimens prevented the assignment of a specific
title.

Though my specimens also exhibit wide variation, they most

clearly resemble L. translucens (=Triqanodistomum translucens) which was
incompletely described from a smallmouth buffalo in Mississippi (Simer,
1929).

It has not been reported since Simer's original description.

Specimens from this study agree with Simer's description in having 1)
a body length of approximately one mm; 2) the vitelline follicles ex
tending from the midlevel of the acetabulum to near the center of the
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posterior testis; 3) the posterior testis being more elongate than the
spherical anterior testis; 4) the ovary being composed of three spherical
lobes, each with a diameter of about 0.07 mm, and lying dorsal and
slightly anterior to the anterior testis; 5) the esophagus approximating
0 . 1

mm in length;

6 )

a proportionately large acetabulum as compared

j

the oral sucker and 7) eags approximately 18-24 u in length and 12-14 u in
width.

Analyses of Simer's camera lucida drawings of L. translucens

indicate these additional similarities:

1) approximately 17-30 vitelline

follicles per side; 2) location of the lateral genital pore just anterior
to the center of the acetabulum; 3) the posterior

extension of the cirrus

pouch to the level of the ovary; 4) the ovary overlapping the anterior
testis; 5) a cirrus pouch reaching 0.3 mm in length (as opposed to 0.1
mm in Simer's description) and 6) the length of body posterior to hind
testis less than the length of the hind testis.
which the worms differ from

Characteristics for

translucens include 1) extent and develop

ment of uterus and 2) diameters of the oral sucker and acetabulum.

After

fixation several specimens had the distinctly triangular shape Simer
ascribed to
named.

translucens and for which the genus Triganodistomum was

It is interesting to note that one contracted specimen strikingly

resembles Lissorchis garricki (Simer, 1929) (=Triqanodistomum garricki=
A1loplagicrchis garricki) from Carpi odes sp.
FAMILY G0RG0DERIDAE

Phyllodistomum Stafford!--In the urinary bladder of I. melas
(55, 8, 12) W, S.
This common trematode of bullheads has been reported from South
Dakota (Hugghins, 1959), North Dakota (Voth and Larson, 1968)

and
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Lake of the Woods, Ontario (Dechtiar, 1972).
a very distinctive body shape.

Adults of this species have

The anterior quarter of the body is

narrow and sharply set off from the discoidal posterior portion by a
groove.

The keys to the species of Phyllodistomum in Skrjabin (1950)

facilitated species identification.
**Phyllodistomum staffordi--In the urinary bladder of I. me!as
(55, 2, 2) S.
Two immature P. staffordi were recovered.

The uterus did not yet

contain eggs in one specimen and only a few eggs were present in the
other specimen.

CESTODA
FAMILY CARYOPHYLLAEIDAE
Khawia iowensis--In the intestine of Cyprinus carpio (20, 3, 7)
M, W.
This is the first report of this tapeworm in North Dakota.
tine and Ulmer (1961) described K. iowensis from carp in Iowa.

CalenThis is

the only reported species of Khawia in North America and is easily dis
tinguished from other caryophyllids by the frilled scolex.
**Khawia iowensis--In the intestine of Cyprinus carpio (20, 2,
0) M, W.
Immature K. iowensis are also readily identified by the distinc
tively frilled scolices.
**G1aridacris sp.--In the intestine of C. commersoni (30, 1, 0) M.
Including Voth and Larson (1968) and Woods (1971), this is the
third report of immature specimens of Glaridacris from white suckers in
North Dakota.

Hoffman (1953) found G. catostomi from the same host.

54
Four of the six species of Glaridacris recognized by Mackiewicz (1976)
for North America have been reported from suckers in the upper Midwest.
**Caryophyl1id— In the intestine of C. commersoni (30, 1, 0) W.
The two specimens recovered were too immature to even identify to
genus.
FAMILY PROTEOCEPHALIDAE
Corallotaenia minutium--In the intestine of I. melas (55, 8, 12)
M, J, W.
This is the first definite report of this tapeworm in North Dakota.
Voth and Larson (1968) suggested that the single specimen they recovered
might be

minutium (=Corallobothrium minutium) but because of inade

quate technical results, they could not be unequivocally sure of the
identity.

The genera Coral!otaenia , Meqathylacoides and Corallobothrium

include common parasites of ictalurids.

The two most frequently reported

species, Coral 1obot h;iuni fimbria turn and Meqathyl acoides qiganteum
(^Corallobothrium qicanteum), differ from C. minutium in their greater
number of testes, longer length, larger scolices and larger suckers.
There is much variation in the shape of the scolex due to fixation.
**Corallobothriin — In the intestine of I. melas (55, 10, 0) M, J,
W, S.
Many minute specimens were recovered.

These are probably immature

C . mi nuti urn.
Proteocephal us amblopl itis--In the intestine of L_._ platostomus
(1, 1, 1) M.
This is the fir t North Dakota report of the widespread and preva
lent bass tapeworm.

nough most commonly reported in Micropterus spp.,
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it has been reported from many species of fish by numerous authors (see
Hoffman, 1967).

LaRue (1914) and Casto and McDaniel (1967) have also

reported P. ambloplitis from gars.

In this study only a single specimen

was recovered but careful analysis shows it to be P. ambloplitis.

It

differs from the other two soecies of Proteocephalus found in gars by
lacking the pointed apex of the sucker characteristic of P. singularis
LaRue, 1911 and having fewer testes than P.perplexus LaRue, 1911.
*Proteocephalus ambloplitis— In the coelomic cavity of

vitreum

(10, 1, 1) M.
The single larval tapeworm found fits the description of larval
P. ambloplitis given by LaRue (1914) and resembles the drawing prepared
by Van Cleave and Mueller (1934).
Proteocephalus pearsei--In the intestine of P. flavescens (11, 2,
2) M.
This is the first recovery of P. pearsei in North Dakota.

This

cestode is distinguished from other closely related species of
Proteocephalus by development of the apical sucker, number of testes,
length of cirrus pouch and number of uterine branches.
Proteocephalus pinguis--In the intestine of E_. lucius (14, 9, 4)
M, J, W, S.
This common tapeworm of northern pike has been reported in North
Dakota by Voth and Larson (1968) and Woods (1971).

A good recognition

character is the broad, spatulate scolex set off from a slender neck
and possessing a well developed, functional apical sucker.
**Proteocephalus sp.--In the intestine of E. lucius (14, 2, 0) W;
H. alosoides (10, 2, 0) M;

melas (55, 1 , 0) M; I^_ punctatus (1, 1 , 0)

M ; L . 1ota (5, 2 , 0) M ; N_._ cornutus (10, 4, 0) S ; P^ flavescens (11, 5,
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0) M, S; P. promelas (36, 3, 0) M, J, S; P. annularis (2, 2, 0) M; P.
nigromaculatus (5, 20, 0) W and S. qairdneri (1, 1, 0) M.
Numerous immature specimens in which strobilization had not yet
begun proved impossible to identify to species.

Those from

lucius

possessing a spatulate scolex with apical suckers are probably P.
pinquis while those from P_._ flavescens are possibly P_. pearsei . A
Sheyenne River northern pike harbored 890 of these minute proteocephalids.
FAMILY B0THRI0CEPHALIDAE
Bothriocephalus cuspidatus--In the intestine of S. vitreum (10, 9,
7) M and H. alosoides (10, 9, 3) M.
Hieb (1968) and Schadewald (1973) reported B. cuspidatus from goldeyr- in Lake Sakakawea, North Dakota and Lake Oahe, North Dakota, respecti ?ly.

This tapeworm is often found in walleye and is less commonly

pr- ent in many species of fish in North America.

The intensity and

in idence of B. cuspidatus was high in Missouri River fish.
worms were obtained only from walleye and goldeye.

However, adult

The scolex of this

sp

ies is easily recognizable because of its elongate somewhat rectangu-

la

shape, the long bothria and the bilobed apical disc.
**Bothriocephal'js cuspidatus--In the intestine of P. flavescens

(1 , 5, 0) M ; E^_ 1ucius (14, 1, 0) M ;
(2,

melas (55, 1 , 0) M ; F\_ annularis

1, 0) M; S. qairdneri (1, 1, 0) M ; S_. canadense (9, 1, 0) M and A.

grunniens (1, 1, 0) W.
Tiny immature stages were often recovered, but even the smallest
have the characteristic scolex.
*Ccstode--Encysted in the mesenteries of L_ melas (55, 4, 0) W.
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These specimens appear to be the cysticerci of a cyclophyl1idean
tapeworm.

The worms are ovoid with an inverted scolex.

Four well de

veloped suckers and a rostellum with many large hooks are evident.
There are no reports of such a larval cestode from North Dakota.
Hymenolepis sp. larvae have been infrequently reported from several
states (Hoffman, 1967).
NEMATODA

FAMILY HETEROCHEILIDAE
*Contracaecum spiculigerurn--Encysted in the mesenteries of I. melas
(55, 9, 7) J , W, S; I. punctatus (1, 1, 3) M; L. macrochirus (10, 2, 2)
M’

grunmens (1, 1, 0) W ; E^ 1ucius (14, 1 , 2) J ;

flavescens (11, 1 ,

0) M and P, nigromaculatus (5, 2, 10) W.
This nematode is cosmopolitan but this is the first report of it
in North Dakota.

The genus Contracaecum is characterized by the presence

of both an esophageal appendix and intestinal cecum.

Useful recognition

features of C. spiculigerurn include its large size and the presence of a
tiny boring tooth at the anterior tip and a tiny caudal spine.
*Contracaecum spp.--Ir the alimentary tract and encysted in the
mesenteries of

commersonl (30, 1, 0) M, E. 1ucius (14, 1, 0) J; H.

alosoldes (10, 1, 0) M ; L_ me!as (55, 1 , 5) J ; FL_ flavescens (11, 7, 13)
M ; F\_ promelas (36, 1, 0) S a n d S ^ canadense (9, 1 , 0) M .
These very small worms display wide variation but are definitely
Contracaecum larvae.

Some possess both egg teeth and caudal spines,

while others possess egg teeth only or caudal spines only.
*Raphidascaris sp.--Encysted in the mesenteries of I. melas (55, 2,
0) W and Unidentified Cyprinid (1, 1, 0) M.
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Joods (1971) reported adult R. canadense from E. lucius in the
Forest River, North Dakota.
L -

The recovery of this larval nematode from

1S '■ new host record.

Raphidascris has an esophageal appendix

but lacks the intestinal cecum present in Contracaecum.
FAMILY CAMALLANIDAE
amailanus anc,ylodirus--In the intestine of I. cyprlnellus (I, 1, 1)
M and S. vitreuni (10, 2, 0) M.
This bright red nematode is a common intestinal parasite of cyprinids
and catostomids throughout the United States.

Previously it has been

reported in I. cyprinellus from Oklahoma by Self and Campbell (1956) and
from North Dakota by Leibv et al. (1972) and in Carpiodes carpio from
North Dakota by Kritsky et al. (1972).

The recovery of C. ancylodirus

from the walleye is a new host record.

C. ancylodirus can be distinguished

from ether species of Carnal!anus by having the anterior end bent ,-entra 11 \ with the buccal capsule set at an angle to the body axis.
T*Camallanus ox.ycephalus--In the intestine of A. grunniens (1, 1,
0) W; E^ 1ucius (14, 1, 0) W; L_ melas (55, 1, 2) W and P_._ nigromaculatus
(5, 1. 14) W.
This nematode has been reported from North Dakota by Voth and Lar
son (1968) and has been reported from many species of fish in the United
States and Canada by many authors (Hoffman, 1967).

The specimens re

covered were immature but the anterior ends were straight and not bent
ventrally as in C. ancylodirus.
FAMILY CUCULLANIDAE
Dacnitoides robusta--In the intestine of I. mela:> (55, 1, 1) W.
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The single male specimen is a new record for the state.

This nema

tode has not been frequently reported in the literature but appears to
be primarily a parasite of ictalurids.

Dacnitoides robusta differs from

the only other North American member of the genus by not having a ventral
sclerotized sucker, being broader, possessing an entirely different ar
rangement of the caudal papillae and having shorter spicules.
FAMILY RHARDOCHONIDAE
Rhabdochor.a cascadi11a--In the intestine of N. cornutus (10, 9, 4)
S.
This worm has been reported from several species of North Dakota
fish by Hoffman (1953), Voth and Larson (1968) and Woods (1971).
reports of this nematode exist in the literature (Hoffman, 1967).

Numerous
This

common parasite of cyprinids is best distinguished from other members of
the genus by size and shape of the spicules and number and arrangement
of the caudal papillae.
**Spinitectus graci1is--In the intestine of I. melas (55, 1, 1) S.
The single, immature female recovered is a new state record.

Voth

and Larson (1968) reported S_^ carol ini from L^ macrochirus in the Goose
River, North Dakota.

Both North American species have been reported in

numerous species of fish by many authors.

The features by which this

immature S_^ grac 1 1is is distinguished from S._ carol ini include the posi
tion of the anterior tip of the esophagus, ratio of esophagus to the en
tire worm, direction from which the vagina approaches the vulva and the
character of the female tail.
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FAMILY SPIRURIDAE
Metabronema salvelini--In the stomach and intestine of H. alosoides
(10, 6, 5) M.
This is a new record for the state and a new host record.

These

nematodes were extremely abundant in the alimentary tract of Missouri
River goldeye and especially common in the stomach.
mucosa with great tenacity.

They clung to the

In removing them from the gut they would of

ten times be pulled apart before being detached.

This worm is characterized

by having four pairs of pedunculate preanal papillae, four pairs of
pedunculate postanal papillae, very unequal spicules and a gubernaculurn.
*Spiroxys sp.--Encysted in the mesenteries of I. melas (55, 1 , 1 )
S.
This is the first report of this nematode in North Dakota.
of this nematode are found in turtles.

Adults

The most commonly encountered

species in North America is S. contorta (Rudolphi, 1819).

The larval

forms of this genus have a mouth with large, distinctly trilobed lips
which gives the head a triangular appearance.
ACANTHOCEPHALA
FAMILY NEOECHINORHYNCHIDAE
Neoechinorhynchus pro!ixus--In the intestine of Carpi odes carpio
(10, 1, 3) M.
Kritsky et al. (1972) reported this to be a common parasite in river
carpsuckers throughout the upper Missouri River in North Dakota and South
Dakota.

The only other reports of this worm are from Oklahoma river carp-

suckers (Van Cleave and Timmons, 1952 and Self and Timmons, 1955).
females with inverted probosces were the only specimens recovered.

Three
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Dissection of the inverted probosces showed the worms to have hookb of
the same dimensions as N. prolixus. Additional characteristics facili
tating specific identification were large size, body length approaching
20 times that of the body width, the tremendous disparity in the lengths
of the two lemnisci and the extreme thickening of the dorsal body wall.
Octospinifer maci1entus— In the intestine of C. commersoni (30, 13,
25) M, J, S.
Voth and Larson (1968) and Woods (1971) recovered 0. macilentus
from North Dakota C. commersoni. The genus Octospinifer is based upon
eight proboscis hooks per circle.

Octospinifer macilentus differs from

0. torosus Van Cleave and Haderlie, 1950, the only other known species of
the genus, in having a smaller proboscis and somewhat smaller hooks.
The dorsal wall of the trunk is extremely thickened in 0. torosus and the
two lemnisci are usually extremely diverse in size while they are but
slightly different in size in 0. macilentus.

Also, significant differ

ences exist in the female genital region.
FAMILY PQMPHORHYNCHIDAE
Pomphorhynchus bulbocolli--In the intestine of C. commersoni (30,
8, 0) S.
The only other report of F\ bulbocol1i from North Dakota is that of
Hoffman (1953) from white suckers of the Turtle River.
listed adult P. bulbocol1i from 38 species of fish.
parasite throughout the United States and Canada.

Hoffman (1967)

It is a widespread
This unusual acantho-

cephalan is characterized by its very long, cylindrical neck that is ex
panded into a globular bulb at its anterior end.

Often times the spiny

proboscis and swollen bulb of the neck were found protruding through the

mMmmwmmmmmamm
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intestinal wall into the body cavity.

Recently a second species of the

genus, P. rocci Cordonnier and Ward, 1967, has been described from the
striped bass, Morone saxatilis.

P. rocci possesses 15-18 hooks in each

longitudinal row whereas F\_ bulbocol 1 i possesses a maximum of 14 hocks per
row (Cordonnier and Ward, 1967).
*Pomphorhynchus bulbocol1i--Encysted in the mesenteries of

I^

melas

(55, 2, 0) W.
Two black bullheads in this study harbored heavy infections (over
300 worms each) of larval P_._ bul bocol 1 i.

Specimens range in development

from worms showing well developed gonads to worms composed of little more
than a proboscis.

Hoffman (1967) listed larval P. bulbocol!i from 11

species of fish.
CRUSTACEA
FAMILY ARGULIDAE
Argulus appendiculosus--Attached to the body and gills of C.
commersoni (30, 4, 5) W, S.
Voth and Larson (1968) reported an immature Argulus sp. from the
gills of I. melas in the Goose River, North Dakota.

This is the first

report of A. appendiculosus (=A. biramosus) in the state.

Cressey (1972)

listed A. appendiculosus to be v.'idely spread across the United States and
Dechtiar (1972) listed it from Lake of the Woods, Ontario.

The inten

sities in no way approached those reported in South Dakota (Allurn and
Hugghins, 1959) which were associated with epizootics.
taken from a single fish was two.

The most argulids

The speciments from this study were all

identified by using the excellent key to the species of Argulus prepared
by Cressey (1972).

Argulus appendiculosus can be identified by having

the smaller respiratory area entirely lateral to the larger respiratory
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area, a sinnle post antennal spine, all three spines of the basal plate
of about equal width and sucker rods of two elements.
Arqulus catostomi--Attached to the body of C. commersoni (30, 1,1)
S.
The single specimen is the first recovered in North Dakota.

Cressey

(1972) listed A. catostomi as having a distribution from Minnesota to
Vermont and as far south as Maryland.
western range of this copepod.

This report thus extends the

Arqulus catostomi can be identified by

having the smaller respiratory area entirely lateral to the larger res
piratory area, a single postaritennal spine and the outermost spine of the
basal plate at least twice as wide as either of the other two.

FAMILY ERGASILIDAE
Erqasilus cyprinaceus--Attached to the gills of P_. promelas (36, 7,
4) and C. commersoni (30, 1, 1) S.
Roberts (1970) reported that Hoffman sent him copepods from C.
inconstans, P. promelas and Pimephales sp. captured in the English Coulee,
Grand Forks, North Dakota.
cyprinaceus by Roberts.

These copepods were identified as C.

The present study is the first report of C.

commersoni as a host for E. cyprinaceus.

All copepods found during this

study were identified with the help of the key to the species of Er<~asi 1us
prepared by Roberts (1970).

The two most diagnostic characteristics of

E. cyprinaceus are the greatly inflated first antennal segment extending
almost to the distal end of the second segment on the lateral side and
the lack of a lateral process on the outer edge of the second antennal
segment.
**Ergasi1us cyprinaceus--Attached to the gills of P. promelas (36,
5, 0) J.
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Numerous immature specimens were encountered.

They all possess the

characteristically inflated first antennal segment and lack the lateral
process on the second antennal segment.
Ergasilus versicolor--Attached to the gills of I. melas (70, 4, 2)
S ; L_ punctatus (1, 1, 2) M and C. commersoni (30, 1, 1) M .
Voth and Larson (1968) reported a single specimen of E. versicolor
from I. melas in North Dakota.

They additionally reported immature speci

mens of Ergasilus from eight species of fish.

Hoffman (1967) listed E.

versicolor from 18 species of fish found throughout the United States
and Dechtiar (1972) listed it from Ontario, Canada.

They key prepared by

Roberts (1970) was used to identify £. versicolor.
**Ergasilus sp.--Attached to the gills of I. melas (70, 2, 0) S.
Possibly these immature specimens are lE^ versicolor.
FAMILY LERNAEIDAE
Lernaea cyprinacea--Attached to the body and head of

commersoni

(30, 1, 1) M ; Cyprinus carpio (20, 1 , 1) W ; E_^ 1ucius (14, 1 , 1) W ; I.
me!as (70, 3, 1) W, S; L. macrochirus (10, 1, 1) M and P. niqromaculatus
(5, 2, 1) W.
Hoffman (1953) recovered L. catostomi from North Dakota suckers.
Hundley (1958) and Voth and Larson (1968) recovered the cosmopolitan L._
cyprinacea from North Dakota fish and frogs.

Hoffman (1967) stated that

"this dangerous parasite apparently so lacks host specificity that it
can probably infect all freshwater fish and even frog tadpoles and sala
manders."

Specimens recovered in this study were identified through the

use of the key to the species of Lernaea provided in Harding (1950).
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Lernaea sp.--Attached to the body of I. melas (70, 1, 1) S and in
the coelomic cavity of P. promeias (6 , 1, 1) W.
Two interesting examples of Lerna a were recovered.

The single

specimen taken from a black bullhead is identical to other specimens of
L. cyprinacea except that the ventral horns of the anchor are apparently
fused together and expanded into a spherical thin walled sac.

A second

Lernaea was found attached within the coelomic cavity of a fathead minnow.
The anterior end of the worm lay between a fold in the intestine and the
horns were deeply anchored in the liver.

The posterior end of the worm

lay free in the coelom along the posterior portion of the intestine.
The single specimen has no egg sacs and the dorsal horns, unlike the
larger bicornuate dorsal horns of L_ cyprinacea, are unbranched and nearly
the same size as the ventral horns.
FAMILY LERNAEOPODIDAE
Actheres ambloplitis--Attached to gill arch of I. melas (70, 1, 1) W.
Voth and Larson (1968) first reported A. ambloplitis from North
Dakota bullheads.
South Dakota.

Hugghins (1959) has also reported it from bullheads in

Based on morphology of the bulla, carapace and trunk the

single adult specimen recovered is A. ambloplitis.
**Actheres ambloplitis--Attached to the gill arch of _L melas (70,
1, 1) M.
The immature specimen recovered from a Missouri River bullhead does
not possess egg sacs but is still readily identifiable as A. ambloplitis.
HIRUDINEA
FAMILY GLOSSIPHONIIDAE
Actinobdella sp.--Attached inside the operculum of

commersoni

(30, 1, 0) M.
The single specimen recovered is the first report of this leech
in North Dakota.

Dechtiar (1972) reported A. triannulata Moore, 1924
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attached to the internal surface of the gill cover of white suckers in
Lake of the Woods, Ontario.

In addition, Hoffman (1967) listed four re

ports of A^_ triannulata from Canada and a single report from Wyoming.
The keys to the species of leeches in Pennak (1953), Hoffman (1967) and
Sawyer (1972) were utilized to identify this specimen.

The genus is

characterized by a very unusual hemispherical posterior sucker which is
separated from the body by a narrow pedicel and which possesses a circle
a retractile digitate processes with accessory adhesive gland ducts pro
jecting into the sucker cavity a short distance from its inner margin.
Three species were recognized by Sawyer (19/2).

Actlnobdella annectens

Moore, 1906 possesses 60 very small papillae along the inner margin;
A. inequiannulata Moore, 1901 possesses 29- 0 long pointed finger-like
papillae and A. triannulata possesses 29-31 moderate-sized conical
papillae.

The specimen has 28 conical papillae.

Unfortunately it is en

gorged and all internal organs, annuli and ^ven external characteristics
are obscured.

Identification beyond genus :eems impossible.

Placobdella montifera--Attached to the body of I. melas (70, 1,1)
S.
The report of this glossiphoniid leech from a bullhead is a new
state record.

Free-living P. montifera have previously been collected

from the state but never before as a parasite.

Reports of P. montifera

feeding on fish include Minnesota (Moore, 1912) and Kansas (Harms, 1960).
This leech differs from all other leeches by possessing a head distinctly
wider than immediately posterior segments, three prominent dorsal ridges
bearing tubercles and eyes clearly separated by a space equivalent to
their diameter.

The keys to the species

o J;

leeches in Hoffman (1967),
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Pennak (1953) and Sawyer (1972) all proved useful in identifying the
single specimen recovered.
FAMILY PISCICOLIDAE
Myzobdella moorei--Attached to the fins, body and mouth of I. melas
(70, 20, 0) J , W , S ; JL_ punctatus (1, 1, 0) M ;

canadense (9, 2, 0) M

and S_;_ vltreum (17, 10, 0) M.
This leech was very frequently encountered in this study, yet this
is the first report of it in North Dakota.

Infections of bullheads and

sauger were light; however, walleye often had 5-11 large leeches
attached to the roof of the mouth.

Because of their numbers and large

size, the leeches almost completely closed off the oral cavity of even
large walleye.

Feeding was not apparently hindered, however', as prey fish

were often recovered from the stomachs of leech infested walleye.

Ac

cording to Meyer (1946) M. moorei (=111inobdella moorei) showed the
greatest distribution of any piscicolid reported in North America.

This

species is characterized by having five testes per side, weakly de
veloped suckers, one well developed pair of eyes and two distinct body
regions with the smaller, shorter, anterior portion seemingly telescoping
into the longer more expanded posterior portion.
Piscicolidae--Attached to the fins and body of I. melas (70, 12, 0)
M, W, J, S and P. flavescens (10, 2, 0) M.
These specimens are probably also M. moorei but because of inadequate
technical results seem impossible to identify to species.

All yellow

perch examined from the Missouri River were quite young and it should be
noted that Zischke and Vaughn (1962) commonly found M. moorei attached

to young-of-the-year perch in Fort Randall Reservoir, South Dakota.
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Hugghins (iS59) also listed it as a common leech of perch from the Missouri
River in South Dakota.

DISCUSSION
Comparison of River Parasite Faunas
It is evident from analyzing Tables 6, 7, 8 and 9 that the parasite
fauna of the Missouri River is distinctly different from the parasite
faunas of the James, Wild Rice and Sheyenne rivers.

Thirty-seven para

sites were identified from Missouri Riv>r fish, 29 from the Wild Rice
River, 26 from the Sheyenne River and 16 from the James River.

Para

sites of 15 species were unique to the Missouri River, 6 to the Sheyenne
River, 4 to the Wild Rice River and 1 to the James River.
Because of insufficient abiotic data collection, it was implausible
to attribute any differences in the river parasite faunas to abiotic fac
tors.

It would seem that the differences between the parasite faunas

of the Missouri River and the other three rivers may be attributed to
any of the following reasons.
The variety of parasites recovered from a river may be related to
the total number of fish autopsied from the river.

The more fish that

are autopsied, the greater is the probability of encountering a parasite
that is sparsely distributed within the fish copulation.

It may not be

coincidental then that the Missouri River had the greatest parasite
variety and also the most fish autopsied (99) while the James River had
the smallest parasite variety and the fewest fish autopsied (22).
The variety of parasites recovered from a river may also be related
to the number of ecologically different sites sampled within the river.
69
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TABLE 5
PARASITES RECOVERED FROM MISSOURI RIVER FISH

Monogenea
-Anonchohaptor muel1eri
-Cleidodiscus aculeatus
-Cleidodiscus adspectus
-Cleidodiscus floridanus
Cleioodiscus pricei
-Icelanoncnohaptor microcotyle
Tetraonchus monenteron
Digenea
A1loglossidium corti
Bucephaloides pus 111um
*C1inostomum marginatum
-Crepidostomum illinoiense
^'Hysferomorpha tri 1oba
-Lissorchis gullaris
-Lissorchis translucens
Neascus sp.
-*Posthodi piostomum minimum centrarchi
Cestoda
Bothriocephalus cuspidatus
~*yBothrio~cephalus cuspidatus
Corallotaenia minutium
**Corallobothrii n ~
**Glaridacris sp.
I<hawi_a iowerisi s
w Khawia iowensis
-Proteocephalus ambloplitis
*Proteoc.ephalus ambfopl itis
-Proteocepnal us p_earsei
Proteocephalus pinguis
^ P r o t e o cephalus sp.

Nematoda
-Carnal 1anus ancylodirus
*Contracaecum
spiculigerum
*Contracaecum sp.
-Metabronema salve!ini
*Raphidascaris sp.
Acanthocephala
Octospi ni fer maci1entus
-Neochi norhynchus
prolixus
Hi rudi nea
-Actinobdella sp.
Myzobdel1a moorei
Piscicolidae
Crustacea
**Achtheres ambloplitis
Ergasi1us versicolor
Lernaea cyprinacea
Protozoa
Myxosoma cyprini

The minus sign (-), here and in Tables 7, 8 and 9, indicates a parasite
unique to the river under study.
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TABLE 7
PARASITES RECOVERED FROM JAMES RIVER FISH
Monogenea
Cleidodis js price
Dactylogyrus sp.
Digenea
*Diplostomulum spathaceum
*Hysteromorpha triloba
*Neascus sp.
*Ornithodiolostomum Dt.ychocheilus
Cestoda
Corallotaenia mi nutium
**Corallobothri in
Proteocephalus pinguis
**Proteocephal'us s d .
Nematoda
*Contracaecum spiculiqerum
*Contracaecum sp.
Acanthocephala
-*Acanthocephalan
Octospinifer macilentus
Hirudinea
M.yzobdel 1a moorei
Piscicolidae
Crustacea
Ergasilus cyprinaceus
**Erqasi1us cyprinaceus
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TABLF 8
PARAS 11ES RECOVERED FROM WILD RICE RIVER FISH

Mono enea
i leidodiscus price!
I Tcty1,ogyrus extensus
C ctyloayrus sp.
Digeni a
A' log lossidium corti
*[ icephaloides pusi 11um
*C innstomum marginatum
-Cr pidostomu'm ictaluri
*D plostormiium spathaceum
*H steromorpha triloba
*Ni ascus s d .
Phi Modistomum Stafford!
*0i nithodipiostomum Ptychocheilus
Cestodi
**[athrioceohalus cuspidatus
**(aryophyl1id
-*C<stode
Coiallotaenia minutium

**iorallobothriin
Khi wia iowensi s
**'hawia iowensis
Pr teocephalus pinguis
^ roteoceohalus sp.
Nematc la
lamallanus oxyceohalus
antracapcum spiculigerum
-D cnitcv.ies robusta
* .aphidascaris sp.

Acanthocephala
*Poinphorhynchus bu 1 bocol 1 i
Hi rudi nea
Myzobdel1a moorei
Piscicolidae
Crustacea
Actheres ambloplitis
Argulus apoendiculosus
Lernaea cyprinacea
Lernaea so.
Protozoa
Myxosoma cyprini
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TABLE 9
PARASITES RECOVERED FROM SHEYENNE RIVER FISH

Monoqenea
Cleidodiscus oricei
Dactylogyrus s p .
Tetraonchus monent.eron
Diqenea
-Centrovarium lobotes
*C1inostomum margi natum
Diplostomulum snathaceum
*Hysteromorpha tri1oba
Neascus sp.
Phy1lodistomum staffordi
**Ph,y1 lodistomum staffordi
Cestoda
**CoralIobothriin
Proteocephalus pinguis
**ProteocephaIus sp.
Nematoda
*Contracaecun sgicul1gerum
*Contracaecurii so.
-Rhabdochona cascadilla
-*
**Spinitectus gracilis
-*Spiroxys so.
Acanthocephala
Octospinifer macilentus
Pomphorhynchus bulbocol1i
Hirudinea
Myzobdel1a moorci
-PIacobdel 1a rnontifera
Piscieol l'dae

Crustacea
Arpulus appendiculosus
-Argulus catostomi
Eroasilus cyorinaceus
Ergasilus versicolor
ErgasiI us sp.
Lernaea cyprinacea
Lernaea sp.
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Seven sites were sampled on the Missouri River, 5 on the Sheyenne River,
4 on the Wild Rice River and 3 on the James River. This was directly pro
portional to the variety of parasites taken from each river.
Because of the strict host specificity of parasites the variety of
parasites taken from a river may be more importantly related to the vari
ety of fish found within the river system.

Of the 24 species of fish

collected during this study, 12 were taken only from the Missouri River.
Such "big river" fish as S. platorhynchus, L. platostomus, H. alosoides,
Carpiodes carpio and L. lota do not inhabit the other shallow, intermittant
streams surveyed.

Consequently, many of their parasites which exhibit

strict host specificity may not be found in the James, Wild Rice and
Sheyenne rivers.
Strict host specificity is probably best exemplified by the monogenea;
A. muelleri and L_ microcotyle from Carpiodes carpio; C. aculeatus from
S. vitreum; C. adspectus from

flavescens and

have only been reported from a single fish species.
has

monenteron from

1ucius

Dactylog.yrus extensus

been reported only once from a fish other than Cyprinus carpio.

Cleidodiscus floridanus and

pricei exhibit wider host specificity but

have still only been reported from fish of the genus Ictalurus.
The tapeworm, K. iowensis from Cyprinus carpio, and the acanthocephalans,
0. rnaci 1entus from C^ commersoni and N^_ prol ixus from Carpi odes carpio
are parasites which have been reported from only a single fish species.
Monoxenous host specificity probably accounts for five previously
mentioned parasite species being in the Missouri River but not in the
other streams.

Where the hosts of monoxenous parasites are more widely

distributed within drainages we generally find the parasites present also.
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Tetraonchus mone.iteron, C_._ pricel, K. iowensis and (L_ macilentus were re
covered from the Missouri and Hudson Bay drainages.
Crepiaostomum illinoisnse, L. gullaris, L. translucens and P_^ pearsei
are oligoxenous parasites.

Their hosts, H. alosoides, I. cyprinellus,

Carpi odes carpio and P. flavescens, were collected only from the Missouri
River and this probably explains the absence of these parasites in samples
from the other three rivers.
Yet, L_ cyprinellus has been commonly reported from Jamestown
Reservoir on the James River and Lake Tewaukon on the Wild Rice River.
Also, P. flavescens has been frequently collected from the Sheyenne River
in and below Lake Ashtabula and the James River in and below Jamestown
Reservoir (Russell, 1975).

Lissorcnis gullaris and P. pearsei will prob

ably be found in the upper reaches of these rivers.
Parasites which exhibit almost no host specificity will not be ex
cluded from a river simply because of the absence of a particular fish
host.

Clinostomum marginatum, C. soiculigerum and L_ cyprinacea have

been reported from such a wide variety of hosts that they can be con
sidered to lack host specificity.

These three parasites were reported

from three of the four rivers surveyed.
The five most frequently collected fish species during this study
were I_. me! as , P . promel as, C^ commersoni, Cyprinus carpio and

lucius.

Several species of parasites of these fish exhibited both high incidence
and intensity.

These parasites have also been reported as being ex

tremely common throughout North America.

Cleidodiscus pricei, H. triloba,

C. minutium, M. moorei and P. pinguis were recovered from all four
rivers.

Except for P_. pinguis, these are frequent parasites of the most

commonly encountered fish in the study, I. melas. Proteocephalus pinguis
is a common parasite of E. lucius throughout northern North America.
Diplostomulum spathaceum and 0. macilentus were recovered from three
of the rivers.

Again the commonly encountered black bullhead served as

a frequent host for EL_ spathaceum whereas many North American studies
have listed the white sucker as frequently harboring 0. macilentus.
Many fish parasites require other hosts in addition to fish for the
completion of their life cycles.

If suitable intermediate or definitive

hosts can not be found the parasite will be unable to establish a selfperpetuating population in that river.

Some trematodes have quite strict

host specificity for the snail intermeoiate hosts.

For example, if the

snail Helisoma is not established in a river then C. marginatum will not
be found.

Strict host specificity has also been noted for copepod inter

mediate hosts of tapeworms and nematodes.

Also, many parasites which

utilize fish as intermediate hosts must have suitable definitive hosts
available for completion of the life cycle.

The larvae of C. marginatum

encyst in the flesh of many species of fish and mature in piscivorous
birds.

Clinostomum marginatum is probably widely spread across North

Dakota because of the large, resident population of herons, the apparent
widespread occurrence of Helisoma sp. and the availability of numerous
fish intermediate hosts.
A similar case could probably be made for most of the strigeid
larvae found infesting fish in North Dakota.
rich gastropod and water bird faunas.

North Dakota possesses

Pelicans, ducks, gulls, herons,

kingfishers and cormorants are abundantly distributed across the state.
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Effects of Abiotic Factors on Parasites
It has been shown by many authors that abiotic factors of the macro
environment play a definite role in the distribution of fish parasites.
Dogiel et al. (1958) and Bauer (1959) have reviewed the effects of tem
perature, salinity, turbidity, dissolved oxygen and pH on the parasite
faunas o'! fash,

fis c h t h a l (1953) ccndructed: a survey of fhsh p a ra sH u s

from northwest Wisconsin and examined the interplay of limnological fac
tors, the parasite faunas and hosts.

More recently Kennedy (1975) has

reviewed the relative importance of abiotic and biotic controls of para
site numbers.
Definitely the most thoroughly investigated and possibly the most
significant abiotic factor influencing fish parasitosis is that of tem
perature.

Bauer (1959) divided the freshwater fish parasites of the

Soviet temperate zone into three different ecological groups based on
their temperature sensitivity.

Interestingly, Bauer placed L. cyprinacea

into his stenothermic-thermophilic group.

This copepod was not collected

during three most extensive surveys of Ontario fish (Bangham and Venard,
1946, Bangham, 1955, Dechtiar, 1972).

Lernaea cyprinacea was frequently

encountered in this North Dakota survey.

Perhaps L_;_ cyprinacea is nearing

the northern limit of its range.
As would be expected, those developmental phases of fish parasites
which are free-living require the presence of dissolved oxygen in the
water in order to live.

The ectoparasites, monogenes, copepods and

leeches, are true aerobic animals that derive their oxygen from the sur
rounding aquatic media.

Ectoparasites would thus be directly affected

by rapid fluctuations in dissolved oxygen content of the water.
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During the present study a severe fish kill was noted at station 9
on the Sheyenne River.

A Winkler oxygen analysis revealed concentrations

of 0.0 ppm dissolved oxygen.
a complete absei.

Examination of fish from this site revealed

of ectoparasites except for the presence of Dactylog.yrus

sp. from a single fathead minnow.
Except for station 1 on the Missouri River all other collecting sta
tions had a dissolved oxygen reading of at least 4.0 ppm.

The shallow

stagnant station 1 had a dissolved oxygen reading of 2.8 ppm.

No ecto

parasites were found on the two spawning carp netted from this site.

Ex

cept for sites 1 and 9 ectoparasites w^re frequently encountered on fish
in the study.
Correlation of Host Age with Parasitosis
The relationships between the age of the hos

and the kinds and num

bers of its parasites vary considerably according to the circumstances
and host grouo under consideration.

As a broad generalization, however,

and with many exceptions, older animals tend to have more parasites than
do younger animals of the same species.

This generalization is confounded

somewhat is higher vertebrates where age immunity often develops.

Age

immunity does not apparently develop in lower vertebrates and inverte
brates.

Noble and Noble (1971) noted that "the average number of worms

per freshwater fish usually shows a regular arithmetic increase with age
and size of fish."

They gave as examples of such parasites,

Pibothriocephalus, Carnallanus , Raphidascaris , Tetraonchus, Dactylogyrus
and Azygia. They also maintained that a few parasites were apparently
not affected by host aoe while others, such as Henneguya oviperda, reached
their maximum numbers in three-year-old fish, then declined in intensity.
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The analyses of the ages and worm burdens of nine species of fish
collected in this study seemed to indicate general increases in the num
ber of parasite species and the total number of parasites with increase
in host age in seven of the nine (Table 10).

Reciprocally there was a

TABLE 10
CORRELATION OF HOST AGE WITH PARASITOSIS

Host

Correlation Coefficient
parasi tes/
# species
# parasites
gm fish

Ictalurus melas

0.268

0.336*

-0.263

Catostomus commersoni

0.613*

0.315

-0.166

Cyprinus carpio

-0.152

0.295

-0.266

Esox loci us

-0.274

0.052

-0.105

Perea flavescens

0.198

0.551*

-0.175

Lepomis macrochirus

0.428*

0.738*

0.524*

Hiodon alosoides

0.459*

0.214

0.088

Notropis cornutus

0.349*

0.765*

0.052

Carpi odes carpio

0.186

-0.374*

-0.487*

*The level of significance was established at 5%.
trend toward the reduction of the parasite numbers per cram of fish with
increase in host age.

It should be remembered that I. melas, Cyprinus

carpio, P . flavescens, E. 1ucius and C_^ commersoni were taken from differ
ent drainages and they did not necessarily have the same parasite faunas
as the fish in the other drainage.
has been overlooked.

Also the effect of sex on worm burden

Though not extensively studied, Noble and Noble

!
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(1971) cited several studies which suggested a possible relationship be
tween host sex and intensity of infection by parasites.
Significant increases in number of parasite species with age in
crease were noted for C._ commersoni, _U_ macrochirus, H. alosoides and N.
cornutus.

Significant increases in the total number of parasites with in

crease in host age were noted for L_ me!as,
and

cornutus.

flavescens, L_. macrochirus

A significant negative correlation between the total

number of parasites and host age was noted for Carpiodes carpio.

A sig

nificant negative correlation between the number of parasites per gram
and age was found for Carpiodes carpio while a significant positive corre
lation for the same variable was found for L. macrochirus.
Dogiel et al. (1958) pointed out the factors instrumental in in
creasing the number of species and total number of worms as the host ages.
There is ari increase in the amount of food consumed by older fish and an
increase in the size of prey which can serve as intermediate hosts to
parasites.

Of importance to ectoparasites is the increase in size and

surface available for attachment.

For example, old and large E. lucius

usually have more Tetraonchus and Ergasilus on the gills than young pike.
When the life span extends over several year;, a progressive accumulation
of oarasites takes place from year to year.
Several factors are also at work which tend to curb the parasite
increase with host age.

The parasite life span is important.

As worms

reach senescence and die they are voided from the host and the worm burden
decreases.

A constant source of recruitment is required to maintain in

fection levels.

Also, as the host matures it often times alters its

feeding and distribution patterns.

If a host no longer feeds on or moves

out of the range of an intermediate host, a parasite species common in
younger fish may not be present in older fish.
Correlation of Host Coefficient of
Condition with Parasitosis
Elliott and Russert (1949) used the coefficient of condition to
test for a relationship between relative robustness of the yellow perch,
P. flavescens and the number of yellow grub, C. marginatum infecting the
fish.

They found the number of C. marginatum infecting a Minnesota popu

lation of some 2,200 perch to show no correlation with coefficient of con
dition.
Analyses of the coefficient of condition with respect to + he para
site burdens of four species of fish collected in this study also seem
to indicate little correlation between variables (Table 11). A significant
TABLE 11
CORRELATION OF HOST COEFFICIENT OF CONDITION WITH PARASITOSIS

Host

Correlation Coefficient
parasites/
# species
gm fish
# parasites

Ictalurus melas

-0.169

-0.091

-0.146

Catostomus commersoni

-0.038

-0.141

-0.152

Cyprinus carpio

0.371

0.031

0.470*

Esox lucius

0.270

0.058

0.069

*The level of significance was established at

5%.

positive correlation between number of parasite species and coefficient
of condition in Cyprinus carpio was obtained, however.

A significant

positive correlation was also obtained between the number of parasites
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per gram and coefficient of condition in Cyprinus carpio. No significant
correlations were noted for

melas, C. commersoni and E^ lucius.

The positive correlations found for Cyprinus carpio would seem to
indicate an increased state of "well being" with increase in parasite
species and parasites per unit weight.
with common sense.
harm the host.

This may initially seem incongruous

After all, parasites are by definition supposed to

This is not always immediately evident.

kills its host is usually poorly adapted to the host.

A parasite which
Many species

have evolved to the extent that the host is not harmed to any recognizable
degree and the nost tolerates the parasite's presence.

This may be the

case between carp and parasites in this study.
On the other hand Cyprinus carpio is an introduced species.

Since

its introduction from Europe a century ago it has lost many of its origi
nal parasites and accumulated many new ones.

In higher vertebrates it

has been generally held that new parasites often exhibit increased
pathogenicity because the host and parasite have had insufficient time to
adapt to each other.

If such a relationship exists for fish and their

parasites it would be anticipated that Cyprinus carpio would be detri
mentally affected by newly acquired species.
It would seem that the positive correlations noted for Cyprinus
carpio can not be explained at this time.

In order to gain a better understanding of the biology of fish para
sites in North Dakota, further studies should be made in drainages dur
ing all seasons.

Fish parasite biology is obviously a dynamic process,

with parasites responding to seasonal fluctuations in abiotic and biotic
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factors. Additional studies on fish parasite ecology will also provide
clues to the factors limiting parasite distribution within the state.
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