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I. INTRODUCTION

There has been little investigation of the
parasitic fauna of the North Atlantlc Ocean bordering
Canada. The literature reveals that no one group of
fish has ever been covered by workers in this area, a
sltuation not found in European waters of the Atlantic.
Attempts have been made at classification and distribution
studies, some of which introduced new species to taxonomy,
but always concerning mixed groups of fish.

The first of these was by Stafford (1904) whose
work unfortunately, was signally incomplete. As a result,
many of his species have fallen into synonymy, even to the
extent of a single species now being found in more than
one genus. Miller (1941) was able to clear partially the
resulting chaos in his paper entitled "A critical study of
Stafford's report on trematodes of Canadian fish".

The next investigation of trematodes of fish from
the North West Atlantic was made by Cooper (1915), in his
paper on marine and fresh water hosts. Since this date
there has not been a study made on the class Trematoda, as
a whole, although Wolfgang (1954a, 1954b, 19558, 1955b) has

monographed the trematode Stephanostomum baccatum in flatfish

of eastern Canada, and Wolfgang and Myers (1954) have
described a new species from the codfish ovary.
Nematodes of the genus Porrocaecum have been

mentioned in eastern Canadian waters by Scott (1950, 1953,



1955, 1956). Acanthocephala have been studied only as part
of Montreull's work on the seal parasites of the Magdalen
Islands (1955).

The copepod parasites of marine fish are fairly
well known from eastern waters through the work of Bere
(1930) , who studied these in the Passamaquoddy region.
Wilson recorded a copepod from Cape Breton Island in 1932,
and several others in 1944. Stoeck (1915) gave the first

record of a parasitic copepod, Chondracanthus cornutus

(= Acanthochondria cornuta) on Pseudopleuronectes americanus

in eastern Canadian waters.

Other reports have been published on the parasites
of the fish of Canada, but without exception these have been
on Pacific marine fish, or fresh water and Arctic species.

The one falrly comprehensive work of the waters
covered in this present survey, was made by Heller (1949),
who described the metazoan parasites of 15 species of hosts.
The hosts represented 11 genera of teleosts and two genera
of elasmobranchs. Unfortunately no one group of fish
present in eastern Canadian waters was completely covered.

The present survey was confined to the species of
Heterosomata taken in the Gulf of the St. Lawrence. In all
eight species of flatfish have been reported from this area;

of these only seven were captured:-




Glyptocephalus cynoglossus (Linne, 1758), witch.

Hippoglossoides platessoides (Fabricius, 1780), plaice.

Hippoglossus hippoglossus (Linne, 1758), halibut.

Limanda ferruginea (Storer, 1839), yellowtail flounder.

Liopsetta putnami (Gill, 1864), smooth flounder.

Pseudopleuronectes americanus (Walbaum, 1792), winter flounder.

Scophthalmus aguosus (Mitchill, 1814), sand flounder.

Reinhardtius hippoglossoides (Walbaum, 1792), the Greenland

or lesser hallbut was not taken during the study.

Several of the seven species of hosts examined 1n
this work are found not only on the North Atlantic seaboard,
but also in European waters. As a preliminary, it was
therefore deemed advisable to construct a check 1list of all
the metazoan parasites of the Heterosomata of the world.
This has been completed and is 1ncluded at the end of the
survey, together with a list of those parasites taken from

the flatfish in the Gulf of the St. Lawrence.




IT. MATERIALS AND METHODS

The fish used in this study were taken with all
types of gear used for fishing in eastern Canada. Included
were the drag, beam trawl, long-line, hand line, purse
seine, cod trap, herring gill net, cod gill net, Danish
seine, box net, beach seine and even the lobster trap.

The survey was commenced late in 1954, when a few specimens
were taken, ahd continued until July, 1956. Some of the
host specimens were taken from the museum collection of

the Station de Biologle Marine at Grande-Riviere, where
they had been preserved in formalin.

One hundred specimens of each of the six species
of flatfish were used as the basis for this study; the

seventh species Liopsetta putnami was represented by only

sixty specimens, due to the inability to locate its
habitats. Fifty-flve of these specimens were taken in a
box net, set under the ice in Gaspe harbour during the
winter of 1955=-56. The areas and positions from which
the material was taken are illustrated in Figure I.
Whenever possible, the fish were processed
immediately after landing. Those fish that were not,
were held in a refrigerated room at approximately minus
25 degrees centigrade; other fish were recelved as
formalized specimens. In a few cases, through the kind
cooperétion of other workers, parasitic specimens were

received after removal from their hosts. The position




FIGURE 1I.

Map of the area covered in the survey of the
metazoan parasites of the Heterosomata of the
Gulf of St.Lawrence,
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and method of capture of the hosts were recorded, together
with the number of species from various depths.

The fish, 1f processed fresh in the laboratory,
were examined externally with the aid of an illuminated
magnifier. They were then washed with salt water, and
the water used passed through a series of sieves to remove
any small ectoparasites. The branchial and oral cavities
were examlned for parasites. The gill filaments were
removed and an examination made using the stereo-~dissecting
microscope.

A count was made of the metacercariae inevitably
present on the fins and body surfaces of the fish, A
scalpel was used to make an opening behind the pectoral arch.
Bandage scissors were then used to cut an opening above the
digestive tract; this flap was clipped back, leaving the
gut in plain view. The external surface of the digestive
tract was examined and any encysted parasites noted. The
digestive tract was tied off behind the pectoral arch and
as close to the anus as possible; the gut was then removed,
still tied at both extremities. The body cavity was washed
out and the wash water passed through sieves, so that any
parasites present were captured.

Two longitudinal incisions were made behind the
body cavity and the gonads removed from alongside the
vertebral column. The digestive tract and gonads were

placed in separate beakers containing an isotonic solution
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(one part of sea water to two parts of distilled water).
The fish were filleted and the fillets kept with the
remainder of the fish for further sfudy.

The digestive tract was further tied off, behind
the stomach, pyloric caeca, first, second and last third of
the intestine. The liver was removed, care being taken to
remo&e the hepatic mesenteries with the organ. The stomach
was opened in a large petri dish containing the isotonic
solution; and the contents were examined under the dissecting
microscope. Materiael not of parasitic nature, was placed in
a separate dish for examination to ascertaln the food diet
of the host. Any parasites present were divided according
to a superficial examination as to group type (i.e.
Trematoda, Nematoda, etc.).

The same procedure was followed throughout the
examination of the string partioned digestive tract, and
the parasites processed as separate collections.

In some cases, as in the halibut and witch, it
was found that the intestinal mucus hindered the finding
of the smaller parasites; 1in order to remove or break down
this mucus the follewing method was devised. The intestinal
contents were placed in a Waring blender, with about ten
times their volume in water, which contained Aerosol in a
0.1% solution. This method was first proposed by Montreuil
(personal communication) using however a 0.5-1.0% solution

of acetic acid. The blender was run for 30 seconds at slow
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speed, the contents were then allowed to settle for an hour.
After this period, most of the mucus had accumulated at
the top, where it was easily removed by skimming with 2
filfer paper. The mucus was placed in a series of sieves
and thoroughly washed so that any specimens that had been
held in suspension were then visible. The parasitic
specimens were removed from the bottom of the Waring blender
jar, they were then clean and free from mucus.

The trematodes and acenthocephalids were placed in
Syracuse watch glasses of the isotonic solution and left
overnight to relax. The cestodes were also held in the
same way, out were lifted periodically by the scolex,
conipelling them to dle in an extended condition. The
nematodes were killed in boiling 70% ethanol, and when cool
were stored in a mixture of 70% ethanol plus 25% white
glycerine. The ectoparasitic trematodes were placed in the
isotonic soclution and allowed to relax over night. The
copopods were stored in 4% formalin for further study.

The trematodes, after being relaxed in the
manner previously mentioned, were fixed in Gllson's fluid
(1898) for at least 24 hours; after fixation the specimens
were washed with tap water for 24 to 48 hours.

At this point the trematodes, that were to be
stained with Mayer's carmalum, were placed in a solution
of stain that had been diluted in the ratio of one part to

one hundred parts of 5% potassium alum, This procedure
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necessitated holding the specimens in the staining solution
for as long as one month. At flrst some of the specimens
were destroyed by fungus during staining; to counteract
this a crystal of thymol was added to the stock solution

of the stain.

The speclimens were rinsed with 5% alum, to wash
away any of the adherent stain. It was found that the
easiest specimens to study were those that had only the
internal organs stalned. This was achieved by bleaching;
the trematodes were transferred to a very dilute solution
of potassium permanganate (slight pink colour); when they
had taken on a light bronzy sheen they were placed in
distilled water. The next step was immersion in a 4%
solution of oxalic acid in water, where they turned white
almost immediately. This was followed by washing in tap
water for two hours.

The usual steps of dehydration were then followed
through the alcoholic concentrations of 15%, 30%, 50%, 60%,
70%, 80%, 90%, 95%, and two changes of absolute of one
hour each.

In some cases the trematodes were stained with
Grenacher's alcoholic borax carmine or Best's carmine of
19086. The procedure was then modified so that dehydration
up to the 70% stage was completed after fixation and washing.
The trematodes were stained with Grenacher's for two hours,

or Best's for one hour. In the case of both types of
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stain, differentiation was required to counteract the
resultant over-staining; for this purpose a 13% solution
of hydrochloric acid in 70% ethanol was used. Dehydration
was completed in the same mannér as was used for those
trematodes stained with Mayer's carmalum.

Clearing varied as different methods were used.
At first, attempts were made to clear with 1,4-Dioxane
using two changes of twelve hours each,‘and mounting with
Permount (a synthetic naphthalene polymer dissolved in
toluens). Although the resulting specimens were
satisfactory, handling of a large number was hazardous,
owing to the extreme toxicity of the vapour given off by
the dioxane. The use of stages of progressive
concentrations of terpineol in absolute alcohol was tried.
The mounting medium in thls case was pure balsam (not
Xylol purified balsam), The specimens had a tendency to
take up air, become opaque and therefore useless.

The most successful method wés the use of progressive
concentrations of methyl salicylate in absolute alcohol, and
the subsequent mounting in balsam diluted with methyl
salicylate. If the stages of concentration were of small
size, such as one part of methyl salicylate to ten parts of
absolute alcohol, one to nine, one to eight, etc., the
results were excellent, but any attempts to quicken this
process by greater chahges were usually doomed to failure,

evident upon mounting.
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The specimens were mounted on the usual glass
slides and covered with cover slips. If the specimens
were large, small fragments of glass were placed'under
the cover slip to support it; . open paper clips were used
to provide the correct tension to keep the cover slip in
touch with the glass fragments. No attempt was made to
apply pressure to the specimens themselves, as distortion
and displacement of the internal organs occur. This can
result in a description of a new species based purely on
bad technique.

The Acanthocephala present in or on, the
digestive tract were processed in the manner above with
the following additions. Any encysted acanthocephalan
parasites were dissected out of their limiting membranes
before dehydrating and staining. The stains used were
Grenacher's, Mayer's, Best's carmines and comblnation
haematoxylin (Van Cleave, 1953). The clearing was carried
out in seven stages using methyl salicylate, methyl benzoate,
terpineol and balsam as suggested by Montreull (1955).

This method gave highly satisfactory results, and had the
advantage of presenting well cleared specimens twice before
mounting, so that the specimens could be easily manipulated
for the necessary hook counts.

The flatfish studied were usually infected with
nematodes of the subfamily Anisskinae; these parasites

were often found 1In the axlal muscles. In the examination



17

of the fillets the same technique was followed as has been
used in the study of cod fillets (Ronald, 1955). This
procedure made use of the fluorescent phenomenon of the
dead worm. The fish were measured and filleted; the
fillets weighed, and then examined in a darkened room with
the aid of a "black-light" lamp. The worms were killed
previously by freezing the fish for twenty=-four hours at
minus twenty-five degrees centigrade; the dead worm was
clearly seen by its blue-white fluorescence, energized by
the ultraviolet lamp.

| The nems todes, as was mentioned previously, were
stored in 70% ethanol with 25% glycerine. As many of them
were held for a considerable period of time in this medium,
the study of the internal organs was facilitated, as the
glycerine permeated the cuticle and the nematodes appeared
a8 transparent as in the living specimens. In the few
poorly cleared cases, either lactophenol d'Amann or beech-
wood creosote were used to obtain clear visibility through
the cuticle. En face views were made in several cases,
using the technique described by Basir (1949); the mounting
medium, glycerine jelly was used for comparative studies in
semi-permanent mounts. After study all nematodes, excepting
those stained with Mayer's carmalum, were returned to the
vials of glycerinse alcohol.

The cestodes, when alive, were placed in the

stain of Rukhadze énd Blajin 1929 for one hour, then washed

for four hours in water; the cestodes were killed in the
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process of staining by the lactic acid present. Dehydration
was carried out, followed by clearing in methyl salicylate,
and the specimens mounted in balsam which had been diluted
with methyl salicylate. If the tapeworms were dead before
being stained, Mayer's carmalum was used after treatment

with Langenbeck's (1898) modification of Kleinenberg's

(1879) fixative.

The copepods; that had been stored in formalin,
were examined superficially in this dilute preservative,
For more detailed study they were boiled in 10% potassium
hydroxide; this left the sclerotized exoskeleton intact,
but removed the softer parts of the body. The exoskeleton
was dehydrated up to 90% ethanol and mounted in "euparal,
vert" on a microscope slide, with a cover slip firmly in
contact with supporting glass chips.

When dealing with specimens numbered in the
thousands, methods are needed to Speed up the transfer of
the parasites through the various solutions employed in
washing, dehydrating, staining, etec. The method described
here was employed after trying various techniques, and was
found to be the quickest and safest in preventing loss of
minute specimens.

All vials used were of the one size, four cms.
in length and 1.8 cms. in diameter, with a capacity of
eight mls, The vials were held in racks 45 cms. long,

with two rows of holes of two cms. diameter. These racks
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of vials were processed as a unit and handling was
facilitated by having all the specimens in the same stage
in the one unit.

The vials were filled by using a five mls. M.C.A.
burette connected to a reservoir of the liquid in use. To
empty the vials, a small diameter porosity tube, modified
by removal of one lip, was inserted in the vials. A
rubber hose was attached to the uncut end of the porosity
tube; this hose was jolned to the inlet of a thick walled
jar; from the outlet of this jar, another hose led to an
asplrator pump attached to a water tap. The passage of
water through the pump caused a vacuum to be created in
the jar and a consequent suction in the porosity tube.

The specimens were held against the sieve of the tube while
the liquid was being drawn off, and up into the jar. Upon
closing a clamp the suction ceased and the specimens fell
back into the vial. It was found that by using this system
the time required for processing could be cut in half, a
substantial saving when dealing with over a thousand vials.
A further advantage was that some vials contained several
hundred microscopic specimens, many of which would have
undoubtedly been lost if the specimens had been 1ifted

from one vial to another, or if a pipette had been used to
trangfer the liquid.

All drawings were made with the aid of a cemera
lucida, and photomicrographs were made by using an attachment

camera on both the dissecting and compound microscopes.
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RESULTS

Under the heading of materials and methods, the
number of fish of each species was stated. In all a total
of 660 specimens of the Heterosomata were used as a basis

for this study.

Order COPEPODA

The parasites of the order Copepoda were
classifled according to Sar's comprehensive work, with

those modifications thought requisite by Wilson (1932).

Suborder ARGULOIDA
Family ARGULIDAE

Genus Argulus Miller, 1785.

Argulus megalops Smith, 1872-73.

Host: Pseudopleuronectes americanus.

Location: Skin, over entire body surface.

Locality:s Magdalen Islands.

The host specimens were taken from House Harbour
lagoons by means of a small plancton beam trawl,. The
waters of these lagoons are shallow, and therefore of
higher temperature during the summer months than the
surrounding ocean. In a sample of 15 fish examined, it

was found that they all carried this parasite, but there
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were never more than two specimens present; all parasites
were female. The ildentification was masde by comparing
the specimens with Wilson's (1932, 1944) and Meehean's (1940)

descriptions of A. megalops. The presence of nine saucer-

shaped segments and one rectangular basal segment in each
supporting rod of the maxillary sucking disc, was
confirmation of the diagnosis. This parasite has been

found previously on the winter flounder (Pseudopleuronectes

americanus), and on the summer flounder (Paralichthys

dentatus), sand flounder (Scophthalmus aquosus), plaice

(Hippoglossoldes platessoides), sea robin (Prionotus

carolinus), long horned sculpin (Myoxocephalus octodecimspinosug,

goosefish (Lophius piscatorius). All of these hosts are

part of the llttoral benthos.

Argulus megalops spinosus Wilson, 1944.

Hosts Pseudopleuronectes americanus.

Location: Skin, over entire body surface.
Locality:s Magdalen Islands.
These parasites were taken from the same 15 fish

noted above as carrying Argulus megalops. The infectlon

was heavier by the subspecies, in that up to 37 specimens

were taken from one winter flounder only 75 mm. in length.
Previous collections of this parasite have been

made by Johansen, these were identified by Wilson (1944).

He gave the hosts as Liopsetta putnaml and Acanthocottus

octodecimspinosus, again fish that are found on the bottom
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of the sea. A few specimens of Liopsetta putnami were

examined from the same area but never in the live state,
so that it was impossible to substantiate Johansen's
findings for the Gulf.

The morphology of this subspecies does not differ

greatly from that of A. megalops. The antennae and mouth

parts of the female differ slightly; in both sexes the
presence of five or six saucer-shaped segments and one
longer basal segment in the maxillary sucking disc, are
the main distinctive characteristics. The ratio of males

to females was found to be in the order of 2:5.

Suborder CALIGOIDA

Genus Lepeophtheirus Nordmann, 1832.

Lepeophtheirus hippoglossi (Krgdyer, 1857).

Host: Hippoglossus hippoglossus.

Locations Skin, usually near the head on the
dorsal surface.

Locality: ZEast and South West Point, Anticosti
Island; Brion Island, Magdalen Islands;
LaTabatiere, north shore of the Gulf
of the St. Lawrence.
The two specimens from East Point, Anticosti
Island were taken from a medium sizéd halibut. One of
these copepods was a male 12 mm. in length, the other a
female 14 mm. in length. These two specimens were larger

than those described by Scott, T. and A. (1913), and the

sexual dimorphism was less marked.
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In April of 1956, two halibut were taken on a
long line in nine metres of water off South West Polnt,
Anticosti Island. These two fish together carried 46

gpecimens of Lepeophtheirus hippoglossi, 32 of which were

females, In the case of 11 of the 14 males, the hyper-

parasitic monogenetic trematode Udonella caligorum was

present; the female of the copepod speciles showed a
lower incidence of parasitic infection, only five of the

female L. hippoglossi carried U. caligorum. This latter

parasite is discussed more fully under the description
of the trematodes recorded in this survey.

The speclmens from the Brion Island halibut
were part of a composite sample of ectoparasites from 12
fish, captured on hand lines in September of 1954, The
total number of parasites was 29, of which 28 were
females; the solitary male was found 1n the company of a
female on one host. These specimens fitted more closely
to the length requirements given by Scott, T. and A. (op.
cit.). The mean length of the 28 females was 13.0 mm.,
while the male measured 8.0 mm. in length.

A halibut, captured in the summer of 1953 at
LaTabatiere, was found to be parasitized by 20 L.

hippoglossi females, the mean length of which was closer

to those of Brion Island specimens than the Anticosti

material.
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Family DICHELESTHIIDAE

Genus Hatschekia Poche, 1902.

Hatschekia hippoglossi (Krdyer, 1837).

Host: Hippoglossus hippoglossus.

Location: Gills.

Locality: Brion Island, Magdalen Islands; East
Point, Anticosti Island.

A small halibut, 22,5 kilograms in weight, taken

in 1954 at Brion Island, carried three females of Hatschekia

hippoglossi. A larger halibut, taken later in the same

year, was more heavily parasitized with 12 copepods, of
which one was a male. Another halibut, taken at the same
time, was found to be carrying eight females of this parasite
in the branchial cavity.

The two hosts from the Anticostic area had ten

H. hippoglossi each in their gills; one of these was a

young specimen, in which the distal ends of the second
antennae had not been formed into apiecal hooks. All
specimens were females.

The living specimens were flat white in colour,
the ovisace a reddish-grey, the intestine a dark line
within the body cavity.

The length of all the specimens taken lay between
7 to 9 mm, This agrees closely with Wilson (1932), who
gave the length as 6 to 8 mm., and Scott's (1918) figure

of nine mm., The egg strings were ten mm. long on the
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largest female, again a substantiation of Krgyer's (1837)
end Wilson's (1932) figures.

The apical hook of the second antenna is simple,
not barbed and heavily sclerotized. The length from its
base, at the distal end of the antenna to the furthest

extremity of the recurved hook, is 0.28 mm.

Subordsr LERNAEOPODOIDA
Family CHONDRACANTHIDAE

Genus Acanthochondria Oakley, 1927.

Acanthochondria flurae (Krgyer, 1863).

Host: Hippoglossoides platessoides.

Location: Branchial and oral cavities.

Locality: Grande-Riviere.

A medium sized fish taken in May, 1955 was
parasitized by one specimen of A, flurae. The site of
attachment was on the inmer dorsal surface of the mouth.
Two further specimens were taken in 19566, from two plaice
measuring approximately 30 and 37 cms. 1n length. On one
fish, the site of infection was the first gill ray; while
on the other, the copepod was firmly attached to the inside
of the operculunl. In the case of the last two fish, the
examination was made immediately upon bringing the fish on
board the boat, so that the position of infection was

certain. The situation of the parasite in the previous
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case was unusual, unless the copepod had moved from its
favoured site in the gills, upon the death of the host.
All of the specimens examined were female, the hosts were

taken close to the shore in 9 to 18 metres of water..

Family  LERNAEOPODIDAE

Genus Parabrachiella Wilson 1915.

Parabrachiella rostrata (Krgyer, 1837).

Host: Hippoglossus hippoglossus.

Location: Gills.

Lbcality: Brion Island, Magdalen Islands;

LaTabatiere, north shore of Gulf of
St. Lawrence.

The Brion Island halibut had six females of this
specles in the gills, the Gulf north shore halibut, carried
three females. The male was not found. The lengths of
the copepods were shorter than those previously recorded by
Wilson (1932), who gave the measurement of five to six mm.
for the length of the cephalothorax and 6 to 6.5 mm. for the
length of the trunk. In the present material, the

cephalothorax was 4 to 5,5 mm., the trunk 4 to 5 mm. in

length.
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Class CESTODA

The tapeworms were poorly represented in the
flatfish, only four species being recognisable. Many of
the cestodes present could not be determined specifically
owing to their immeturity. Identifications were made by
consulting the works of Dollfus (1942, 1953) and Wardle

and McLeod (1952).

Order TETRAPHYLLIDEA

Scolex pleuronectis Mbller, 1788.

It is believed that this species will, in the
future, prove to be the larval forms of several closely
related specles of cestodes. Until the time arrives when
the life histories of these tapeworms are known, the

trivial name Scolex pleuronectis will have to suffice.

Hosts: Hippoglossoides platessoldes; Hippoglossus
hippoglossus; Limanda ferruginea.

Locations Stomach and intestine of halibut.
Pyloric ceaeca and intestine of the witch.
Intestine only of the plailce.

Locality: H. platessoides: Grande-Riviere.
H. hippoglossus: Brion Island, Magdalen
Islands; East Point,
Anticosti Island.
L. ferruginea: Miscou Bank; Entry
Island, Magdalen Islands.

This parasite has been recorded previously from

the plaice, in European waters by Diesing (1850), LBnnberg



Figure II,

Scolex pleuronectis larva from the caeca of
Limanda Ierruginea , showing the scolex partially
introverted.

Pigure III1,

Scolex pleuronectlis larva from the caeca of
Limanda ferruginea , showing the scolex extroverted
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(1889), M#ller (1780a, 1789) and Nicoll (1910); the only
previous record from American waters was that of Linton
(1924). In the present collection only two specimens
were found; these were taken from two plaice captured on
a long line, 1000 metres off shbre from Grande-Riviers.

In the yellowtail flounder, S. pleuronectis was

found frequently. This parasite, however, was never
present in great numbers, the highest count being two per
fish. In all the yellowbtail studied, the incidence of
this parasite was 15%. The commonest number of worms
found wes two, which were usually free in the pyloric caeca.

Linton (1901) found this parasite (Scolex polymorphus

Dujardin) free in the intestine of the same host in the
Woods Hole reglon.

S. pleuronectis was present in 80% of the halibut

examined and up to 63 specimens were found in one fish,

The geographical area in which the most highly parasitized

fish were found was in the vieinity of the Magdalen Islands.
The mean figure of incidence was 12 tapeworms per

fish; these were usually found in the stomach.

Miller (1780c¢) recorded S. pleuronectis from the

halibut in northern European waters; while Cobbold (1858,
1883) also recorded it as a parasite of the halibut in the
waters around Great Britain. This present record is the
first report of this parasite in North American waters.

The larvae did not differ in size or morphological

structure from host to host. The length of the entire
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worm was between 0.8 and 2.4 mm., the scolex measured 0.18
to 0.22 mm. in length by 0.20 to 0.24 mm. at its widest
point. The scolex is four lobed, carryihg a thick edged
bothridium on each lobe. The bothridia measure 0.115 to
0.170 mm. in length. In some specimens, a transverse ridge
crosses the bothridium, dividing it into & small anterior
and a larger posterior locular. In about half of the 600
specimens examined, there was a small apical sucker of
0.050 to 0.074 mm. in diameter. These latter specimens
would tend to corroborate the results of the experimental
infection carried out by Curtis (1911), who obtainéd adult

specimens of Phoreiobothrium triloculatum from a shark

after feeding with infected Cyoscion regalis. Linton

(1889) found what he described as a new genus Phoreiobothrium

based upon the genotype P. lasium in a shark. He included

at a later date (1909), the species P. triloculatum. The

genotype of Phoreicbothrium was distinguished from the

closely related species in the genus Cylindrophorus Diesing,

1863, by the presence of an apical sucker. The apical

sucker present in about 300 specimens of S. pleuronectis,

suggests that the halibut, witch and plaice may be the
intermediates for this parasite, which would develop into
an adult upon being liberated in the intestine of an

elesmobranch.
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Phyllobothrium sp., larva.

Host: Limanda ferruginea.

Location: Pyloric caeca.

Localitys Miscou Bank,

Four small tapeworm larvae were found in the
pyloric caeca of one yellowtail. These larvae differed
from the tetraphyllid larvae, described under the name of

S. pleuronectis, in that the bothridia lacked transverse

ridges and were globular in shape; the body was also
smaller in size. The body length was 0.79 to 1.05 mm. by
0.28 to 0,48 mm, wide. The bothridia measured 0.126 to
0.150 mm, in diameter. A small apical sucker was present,
0.084 mm. in diameter.

These larvae resemble Woodland's description of

the genus Scyphophyllidium (1927), except for the presence

of the apical fifth sucker. Woodland (1934) described a

closely related genus Myzophorus with an apical fifth

sucker, but it has been recorded only from fresh water
hosts of the southern hemisphere. Although the position

of these four larvae in the genus Scyphophyllidium seems

most probable, it is not felt that the diagnostic character-
istics are marked enough to attempt a classificatlion beyond

Phyllobothrium sp. It should be noted that Heller (1949)

recorded Scyphophyllidium giganteum (Van Beneden, 1858)

from Raja scabrata in the same waters as those in‘which

the present material was obtained.
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Tetraphyllidea, plerocercoid.

Host: Limanda ferruginea.

Location: Intestine, encysted in wall.

Locality: Entry Island, Magdalen Islands.

Two small plerocercoids were removed from.their
site of encystment inside the intestinael tract, close to
the junction of the pyloric caeca. The plerocercoid was
coiled within the cyst and measured 5.1 mm. in length by
0.20 mm. in width. The scolex was rounded in shape,

0.5 mm. in diameter, a slight constriction occurred
between the scolex and the body.

It was not possible to make an identification of

more specific nature.

Order SPATHEBOTHRIDEA

Family DIPLOCOTYLIDAE Wardie and McLeod, 1952
Genus Diplocotyle Krabbe, 1874,

Diplocotyle olrikii Krabbe, 1874.

Hosts: Hippoglossoides platessoides; Limanda
ferruginea; Pseudopleuronectes americanus.

Location: Intestine of all three hosts.
Pyloric caeca in L. ferruginea.

Locality: H. platessoides in 3St. Mary's Bay, Nova
Scotiag '
L. ferruginea in St. Mary's Bay;
P, americanus in St. Mary's Bay; .
Passamaquoddy Bay, New Brunswick.




Figure IV,

Scolex of Diplocotyle olrikii from the intestine
of Hippoglossoldes platessoldes.
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This parassite was not found in any flatfish taken
further north than Nova Scotia, and the infection was low
in the parasitized fish. In the yellowtail, only three

specimens of D. olrikii were found, no fish carried more

than one parasite, and the incidence was only 3%. The
winter flounder carried one or two tapeworms in 13% of

the fish examined, a considerable increase over the incidence
in the yellowtail flounder. The plaice were lightly
infected with one to two specimens in the four fish from-

St. Mary's Bay.

D. olrikii has been found previously in

Pseudopleuronectes americanus, taken in the Gulf by Heller

(1949), who found 17 specimens in one fish. Unfortunately
she only examined three specimens of this fish, so no true
incidence figure 1s shown.

The size of the tapeworms found in this present
survey was variable, the length ranged from 5 to 25 mm,,
the width from 0.3 to 0.8 mm. The scolex was rounded, 0.50
to 0.70 mm. in diameter. The tw§ holdfasts were spherical
in shape and formed two separate unlts. This parasite is
predominantly found in fish belonging to the genus Salmo;
and it has been suggested by Wardle (1933), that the flat-
Tish are abnormal hosts and therefore the morphology of D.

olrikii differs greatly in pleuronectid and salmonoid hosts.
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Order PSEUDOPHYLLIDEA
Family PTYCHOBOTHRIIDAE

Genus Clestobothrium Rudolphi, 1808,

Clestobothrium crassiceps (Rudolphi, 1808.

Host: Hippoglossus hippoglossus.

Location: Pyloric caeca.
Locality: East Polnt, Anticosti Island.

C. crassiceps was found by Linton (1941) in the

hal ibut; this 1s the only record of this parasite 1n a
pleuronectid host anywhere in the world. It is interesting,
therefore, to find specimens of this parasite in fish of

the Gulf. The two cestodes were twisted together in one
arm of the caeca. The halibut, from which these specimens
were oObtained, welghed 67.5 kilograms.

C. crassiceps is a common parasite of the fish of

the genus Merluccius (hake) in most parts of the world.

This unusual hogt record may therefore be due to the
ingestion of a hake by the halibut, followed consequently
by the release of the tapeworm into the caeca of the halibut
upon digestioh of the smaller fish. The two specimens of

C. crassiceps measured from 20 to 30 mm. in length, and

nei ther carried mature segments.
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Family BOTHRIOCEPHALIDAE

Genus Bothriocephalus Rudolphi, 1808,

Bothriocephalus scorpii Mliller, 1776.

Hosts: Limanda ferruginea; Liopsetta putnami;
Scophthalmus aquosus.

Location: Caeca and intestine of L. ferruginea
and Liopsetta putnami;
Stomach, caecum and intestine of
Scophthalmus aquosus.

Locality: Magdalen Islands; Grande-Riviere; St.
Mary's Bay, Nova Scotia; Passamaquoddy
Bay, New Brunswick.

B. scorpil was the commonest parasite found in

the sand flounder (S.aguosus); every host specimen examined
was parasitized by from one to six of these tapeworms.

The caecal arms were often blocked by the twisted and
knotted cestodes. In some cases, a cestode would lie with
its scolex in the stomach of the host and its convoluted
body passing through the intestinal caeca into the small
intestine.

There were from one to three B. scorpli present

in the gut of 14 specimens of Limanda ferruginea examined.

The smooth flounder (L. putnami) was llghtly infected;

only 30% were parasitized, but by never less than two

cestodes and never by more than five, Bothriocephalus

scorpii has been recovered as a parasite of 21 species of

Heterosomata, captured in all oceans of the world.
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Bothriocephalus claviceps (Goeze, 1782)

Host: Pseudopleuronectes americanus.

Location: Intestine.

Locality: Grande-Riviere.

In 1955 a small winter flounder, 11 cms. in
length, was taken in a beach seine; there were three
cestodes measuring from 60 to 100 mm. in length, by 1.5
to 2.2 mm. in width. The holdfast was small and rapidly
changed shape, in the living specimen. It was capable of
elongating with the normal extension of the tapeworm, and
contracting into a globular form as the worm itself
contracted.
| The presence of non-operculated eggs was useful
in the diagnosis of this species. Linton (1941) has

recorded this parasite from the P. americanus and L.

ferruginea of the Woods Hole regilon.
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Class TREMATODA

Order MONOGENDNEA

Suborder MONOPISTHOCOTYLEA Odhner, 1912
Superfamily CAPSALOIDEA Price, 1936
Family UDONELLIDAE Taschenberg, 1879
Genus Udonella Johnston, 1835

Udonella caligorum Johnston, 1835.

Host: Lepeophtheirus hippoglossi on Hippoglossus
hippoglossus.

Location: Female -- L. hippoglossi, attached to
the ovisacs.
Male -- on the carapace.

Locality: H. hippoglossus taken at South West
Point, Anticostli Island.

Udonella caligorum has been reported in the

literature, as a parasite of Caligus sp. on Hippoglossus

hippoglossus (Van Beneden, 1858; Braun, 1890, Johnston,

1865) . It has also been found on the same genus of

copepod, parasitic on Platichthys flesus (Monticelli,

1889b). The above records are from waters of the eastern
Atlantic and the Mediterranean Sea; the only record of U.
caligorum on & halibut in North American waters was by
Hoyle in 1888.

This present record is interesting, in that the
number of parasites present on the copepod far exceeds any
previous record and that the copepod represents a new

host record for this trematode. U. caligorum was found
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Figure V,

Lepeophtheirus hippoglossl taken from Hippoglossus
Hippoglossus , on the ventral surface of the

carapace are young specimens of Udonella callgorum ,
on the lateral surface a mature trematode can be seen




Flgure V.,
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on five of 32 females, and 11 of 14 males present on one
halibut. The male copepod was parasitized by both young
ahd mature adults. The young forms were always on the
ventral surface of the carapace; while a few mature
adults were attached to the lateral and dorsal surfaces.

On the femsle copepod, U. caligorum was always attached to

the ovisacs, the position on the egg strings varied;

the trematodes were usually grouped laterally, or, on the
distal end of the ovisac giving it the appearance of a
"lion's taill,

The male of Lepeophtheirus hippoglossi carried

from 15 to 74 trematodes usually grouped together around
the second and third pairs of biramose legs. The female

of L. hippoglossi carried from 8 to 26 parasites on the

ovlsacs.

Udonella caligorum was classified as a

commensal by Van Beneden (1858). It was noticéd, in the
specimens studied, that after removal of these trematodes
from the ovisacs, part of the egg strings had been removed
by the parasite. A careful study of the egg strings
indicated many small indentations along their lengths,
suggesting that, by a "leech like" movement, the trematodes
were able to bring the cuticularized inner wall of the
pharynx in contact with the egg strings; the normal
inversion of the pharynx which followed, removed small

particles of the ovisac.
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The mature adult specimen of Udonella caligorum

measured from 2.4 to 3.5 mm. in length and 0.38 to 0.560
mm. in breadth. The young worms were variable in size,

the shortest was 0.35 mm., and the longest 2.5 mm.

Family CAPSALIDAE Baird, 1853

Genus Entobdella Blainville, in Lamarck, 1818

Entobdella hippoglossi (M#ller, 1776).

Host: Hippoglossus hippoglossus.

Location: Skin.

Locality: South West Point, Anticostl Island;
Brion Island, Magdalen Islands.

Entobdella hippoglossi i1s one of the commonest

ectoparasites of the halibut and is widely distributed
geographically. It has been recorded many times in the
literature, usually from the common halibut, but less

frequently from the smaller Pacific halibut, (Hippoglossus

stenolepis) by Johnston (1929), Linton (1940), Margolis

(1952a) and Winter (1954).

In the Gulf of the St. Lawrence one to five
trematodes were found on 40% of the halibut examined.

The measurements of the specimens did not coincide
closely with those of Price (1939). Dawes (1947) has also

noted this discrepancy and in a footnote says:
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"Price may be in error regarding the breadth of
the body and the size of the opisthaptor. He
gave the measurements 13-18 mm. and 3.6-4.8 mm.
for length and breadth and, taking small figures
together, this gives a breadth equal to 0.27-
0.28 body lengths:. But his Fig. 1 illustrates
a breadth which is 0.63 or 0.77 body length,
according to whether or not we exclude the
oplsthaptor from the statement of length. The
opisthaptor was stated to be 3.6-4.8 mm.
diameter, 1.e. of the same breadth as the body,
yet his figure clearly shows its breadth to be
less than half that of the body, at most four-
ninths."

The specimens from the Gulf measured 12 to 17.5
mm. in length by 6 to 7 mm. in breadth. The body shape
is irregularly elliptical with iIndentations between the
cephalic lobe and the body. The opisthaptor is large,
measuring 3.5 to 4.7 mm. in dismeter. Three pairs of
large hooks are present with 14 larval marginal hooklets.
The three pairs of hooks closely resemble those described
for this species by Price (1939) and Dawes (1947). In
the specimens studied, 23% were found to contain eggs,
these Were tetrahedral in shape and possessed long

filaments.

Entobdella curvunca, n. sp.

It was found that not all the monogenetic
trematodes present on the halibut, resembled the previously

described species, E. hippoglossi. A survey of the known

specles indicated that these parasites, although belonging
to the genus by virtue of the presence of glandular areas

on the cephalic lobes, did not correspond to any of the
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Figure VI,

A, The three palrs of hooks of the opisthaptor
of Entobdella curvunca.

B. The three pairs of hooks of the oplsthaptor
of Entobdella hippoglossi,

Both apecies taken from the skin of Hippoglossus
hippoglossus,
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descriptions published. These ectoparasites are therefore
described here as a new specles. The parasite was fairly
common on the halibut, 26% of the hosts carried this
ectoparasite on their bodies. The greatest number found
was five, the least one; the usual number present was

two per fish.

Description: The colour of the living trematcde is almost
pure white, with few pigmented areas. The body is in the
shape of an elongated ellipse, 7 to 13 mm. long by 3 to 6
mm, wide; the cephalic lobe is definitely emarginated

from the rest of the body by lateral constrictions, The
anterior haptors are poorly formed into elliptical slightly
depressed glandular areas; the line of demarcation is
weakly defined between the two prohaptors. The opisthaptor
has the characteristics of the genus; 1t is sucker-like,
1.5 to 2.5 mm. in dlameter, and is surrounded by a marginal
membrane 0,055 to 0.075 mm. in width. The ventral surface
is concave, and the posterior two thirds bears radiating
rows of prominent papillae; the papillae decreasing in
size as they approach the centre of the opisthaptor.

The opisthaptor is armed with three pairs of large hooks
and 14 marginal hooklets. The hooks of the first pair

are pointed and flat blsded, 0.39 to 0.455 mm. in length
and their breadth at the widest point is 0,091 to 0.143

mm, The second pailr of hooks are longer 0.546 to 0.990

mm., the tips of which are recurved and pointed, the roots
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twisted and slender, width 0.052 to 0,091 mm. The third
pair of hooks are recurved into fine points posteriorly
with curved indentations anteriorly, with a length of
0.085 to 0.119 mm., and with é width of 0,025 to 0.040 mm.
The marginal hooks are twisted and approximately 0.055 mm.
in length by 0.004 mm. wide.

The mouth 1s situated ventrally, slightly posterior
to the marginal constrictions that limit the prohaptor from
the body. The pharynx is 0.40 to 0.80 mm. long by 0.46
to 0.58 mm., wide. The intestine bifurcates into two main
arms close behind the pharynx, the two arms pass the length
of the body, sending off four branches anteriorly and ten
branches laterally. A junction is formed anterior to the
opisthaptor between the two main canals.

The common genital atrium 1s at the left and
slightly posterior to the lateral mafginal constriction
of the prohaptor. A clrrus pouch is present, elongated
and rounded in shape, lying between the pharynx and the
ovary. Its base 1is closer to the anterior extremity of
the ovary than to the posterior edge of the pharynx.

The ovary is broadly elliptical in shape, 0.60 to 0.85 mm.
long by 0.56 to 0.76 mm. wide.

The two testes are hexagonal in shape, touching
on the median line, equatorial in position. They measure
1.08 to 1,32 mm. in length, by 0.72 to 1.06 mm. in width.
The vitellaria is well developed and folllicular; occupying

almost the entlire body area, but less closely packed



Figure VII.

Entobdella curvunca sp. n. parasitic upon
Hippoglossus hippoglossuas
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laterally, and limited anteriorly by the anterior margin of
the pharynx and posteriorly by the opisthaptor. The uterus
is lightly coiled and contains few eggs. The vagina opens

behind the common genital aperture.

Host: Hippoglossus hippoglossus.

Location: Skin.
Locality: LaTabatiere, north shore of the Gulf

of St. Lawrence; Anticosti Island;
Brion Island, Magdalen Islands.

Order DIGEUNEA

Suborder GASTEROSTOMATA Odhner, 1905
Family  BUCEPHALIDAE Poche, 1907
Subfamily  PROSORHYNCHINAE Nicoll, 1914

Genus Prosorhynchus Odhner, 1905

Prosorhynchus squamatus Odhner, 1905

Host: Hippoglossus hippoglossus.

Location: Stomach and intestine.
' Locality:; HEast Point, Anticosti Island.
Two specimens were taken on May 30th, 1955, from
one halibut, caeptured on a long line at a depth of 72
metres, from the waters off Anticosti Island. Stafford

(1907) recorded Gasterostomum armatum Molin from the

halibut; Odhner (1905) stated that G. armatum of Molin,

1861 differs from G. armatum of Olsson, 1868 and Levinsen,

1881l. Odhner pointed out that Gasterostomum armatum of
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Molin was synonymous with Monostomum crucibulum Rudolphi,

1819. He, therefore, created a new genus Prosorhynchus

with the genotype Prosorhynchus squamatus. The present

survey substantiates Stafford's record that this trematode
is & parasite of the halibut in Canadian waters.

The two specimens examined were young adults,
one of which had several eggs in the uterus. The length

was 0,80 to 1.10 mm., with a width of 0.35 to 0.48 nm,

Suborder  PROSOSTOMATA Odhner, 1905
Family  FELLODISTOMATIDAE Odhner, 1911
Subfamily  FELLODISTOMATINAE Odhner, 1911

Genus Steringophorus Odhner, 1905

Steringophorus furciger (Olsson, 1868)

Hosts: Glyptocephalus cynoglossus; Hippoglossus
hippoglossus; Limanda ferruginea;
Liopsetta putnami; Pseudopleuronectes
americanus.

Location: Stomach -- G. cynoglossus, L. ferruginea.
Pyloric caeca =-- G. cynoglossus, H.
hippoglossus, Limanda: .
ferruginea, Liopsetta
putnami, P. americanus.
Intestine =-- H, hippoglossus, Limanda
: Terruginea, P. americanus.
Locality: All parts of the Gulf of St. Lawrence.

The incidence of Steringophorus furciger in the

Heterosomata, varied markedly in individual specimens, as
well as between different species. The yellowtaill (E;

ferruginea) carried the greatest number of parasites, one
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specimen harboured 98 trematodes in its digestive tract.

The least number of S, furciger found in any one parasitized

fish was five, The incidence figure was 86% for the

yellowtail flounder. These specimens were not always

mature adults (absence of eggs in uterus), 25% were immature.
This trematode was found in the witch in 70 of

the 100 fish examined, in numbers varying from one to four.

The immature flukes made up 80% of thié number, In the

smooth flounder 70% of the fish examined were parasitized

by one or two trematodes, all of which were mature specimens.

The winter flounder was lightly infested, in 4% of the

sample, only a single mature worm was found in each of the

four fish. This parasite was easily recognisable from

the descriptions of Odhner (1905), Lebour (1908a), Linton

(1940) and Miller (1941). The shape was highly variable

and was very dependent on the method of fixation.

Genus Steringotrema Odhmner, 1911

Steringotrema cluthense (Nicoll, 1909)

Host: Hippoglossus hippoglossus.

Location: Stomach.

Locality: Miscou Bank.

This is the first record of this parasite from
the halibut; it was found in only one of the fish examined.

Only two of these trematodes were present in the stomach,
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identification was made by consulting the description

given by Dawes (1946).

Steringotrema pagelli (Van Beneden, 1870)

Host: Hippoglossus hippoglossus.

Location: Intestine.

Locality: Miscou Bank.

A single specimen was found in a small halibut
taken in 18 metres of water. This is another parasite
record for this fish, The presence of a large ventral
sucker, almost three times the diameter of that of the

oral, indicated the parasites position in this species.

Family ALLOCREADIIDAE Stossich, 1904
Subfemily LEPOCREADIINAE Odhner, 1905

Genus Lepidapedon Stafford, 1904

Lepidapedon rachion (Cobbold, 1858)

Host: Scophthalmus aquosus.

Locations Intestine.
Localitys Pleasant Bay, Magdalen Islands.

This is the first record of L. rachion in any

flatfish; the hosts recorded previously have all been
gadoids.
The long ribbon-like shape, long prepharynx and

short oesophagus distinguished this genus from any other
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in the subfamily. Its length was 3.2 mm. with a breadth
of 0.74 mm.; this ratio of length to width placed it in

the species L. rachlion rather than L. elongatum, in which

the length is longer in proportion to its width. The
species is well described by Dawes (1947). It was present

in 2% of the fish examined only as a solitary specimen.

Subfamily  ALLOCREADIINAE Looss, 1902

Genus  Podocotyle (Dujardin, 1845)

Podocotyle atomon (Rudolphi, 1802)

Hosts: Hippoglossoides platessoides; Hippoglossus
hippoglossus; Limanda ferruginea;
Liopsetta putnami; Pseudopleuronectss
americanus.

Location: Intestine -- Hippoglossoides platessoides;
Hippoglossus hippoglossus;
Limanda ferruginea;
Pseudopleuronectes americanus.
Caeca ~-- Limanda ferruginea.
Stomach -- Limanda ferruginea;
Liopsetta putnami.

Locality: Gulf of St. Lawrence.

Podocotyle atomon has been noted for its

morphological variations, this fact has caused several new
species to be described in the literature, which have later
fallen into synonomy with P. atomon. In the present survey
over four hundred specimens were examined; the measurements
of these were wide enough in range to include three other
described species.

The highest incidence was in the yellowtail, where
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50% of the fish were parasitized by Podocotyle atomon.

The numbers present varied from 1 to 21 parasites per
fish; 20.6% of which were immature. In the winter
flounder parasitism occurred in 14% of the fish studied,
there were 1 to 9 trematodes in the intestine; only 3%

of which were immature. The plaice showed an incidence
figure of 7%; there were from 2 to 20 trematodes in

each fish. The incidence in the halibut was 10%, never
more than two parasites were found in a fish. The smooth
flounder had a parasitic incidence of 20%, a single
trematode was found in each specimen.

The description of those specimens of P. atomon
examined is as follows:

The length is 1.5 to 3.5 mm. and the wildth 0,47
to 0.89 mm. The oesophagus is usuall<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>