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THE PARASITES OF [ARINE FISE OF TI% BAY (OF

CZALEUR ARTA,

I, INTRODUCTIOI

The parasitic fauna of marine fish in eastern
Canadian waters has not been studied up to date to any creat
extent., It was therefore decided to undertake a survey of

the ecto- and endoparasites of codfish (Gadus callarias L.)

and any other marine or migratory fish available at Grande-
Riviére, County of Gaspé South, P.Q. This work was done from

June to September 1947,

There 1s no doubt that a heavy parasitic infestation
causes disease in many cases although a marked tolerance 1is

frequently shown. Furthermore, out of purely esthetic
considerations, the economic value of a food rish is decreased

when helminths are present. It would therefore be desirable

to evolve adequate control measures.

Tt has been suggested by Linton (18%4) that the
destruction of the final host whenever feasible, could partially
check the amount of parasitism in those cases where the food
fish is the intermediate host. It would also help if the
f£ishermen and camiercial canneries were encouraged to dispose
of the viscera of captured fish by other methods than by
throwing them back into the sea. (Vard, 1933) - Satisfactory
means of control can only be found when our knowledge of the

taxonomy and life-cycles of these parasites is more complete,
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In view of the importance and circumpolar distribution
of most of these fish-hosts, their parasites have been studied
and described by numerous investigators in other parts of the

world and by a few in Canada.

However, there is still a lack of knowledge concerning
the distribution of known species and it seemed that a further
contribution toward this end would be of value. The still in-
sufficient amount of systematic and faunistic information
available on the marine parasites of Canada's Tast Coast

lends additional interest to thelr study.
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IT. REVILW OF FISH PARASITE INVESTIGATICIIS

I CANADA.

Je. Stafford (1904) was the first to undertake the
study of parasites of marine fishes along the Canadian
Atlantic Coast, However, his paper on !Trematodes of Canadian
Fishes" created a confusion in the taxonomic literature due to
his unsatisfactory descriptions. This situation was remedied
by M.J, Iiller (1941) who re-examined and re-identified the

specimens in Stafford's slide collection,

FPurther work on Canadian fish trematodes was done by
A.R. Cooper (1915)., In the same year V, Stock (1915) published
a paper "On some of the Parasitic Copepods of the Bay of Fundy
Fish" and Ruby Bere (1930) elaborated on that investigation.

Salmon copepods were studied by E.C. White (1940, 1942).

Cooper (1918) incorporated Canadian material into
his publication "North American Pseudophyllidean Cestodes
from Fishes" and also (1921) wrote the section on "Trematoda
and Cestoda' in the Report of the Canadlan Arctic Expedition
191%-1918. H.J. van Cleave (1920) repoérted on the Acanthocephala

Lig

of that same expedition,.

On the Pacific coast, trematodes were dealt with
by S.H. FcFarlane (1936). ‘Jardle (1932, 1933) studied the
cestodes in that area and has also considered the Zudson's
Bay reglone.

E. Kuitunen - Ekbaum (1933) and E.li, Smedley (1933)

have described nematodes from the ‘/est Coaste.



ITTI. REVIEY OF FISH=-PARASITE INVESTIGATICIIS

CUTSIDE CAITADA,

A - Helminths

la) Trematoda (Digenea)

An Interest in fish trematodes was shown as early

as 1779 when O0.F, Miller described some specimens from Scandi-

navia. He published also a list of parasites discovered up

to that time (1787). In the same year, J. Goeze began viork

which was later completed by F. Zeder (1800).

Rudolphi (1802, 1809) was the ploneer in the field

ror the 'editerranean recion,

Ilany common forms from the Belgian coast were first

described by van Beneden (1858, 1871) and by that author in

co-operation with Hesse (1863).

Olsson (1868, 1869, 1876) and Levinsen (188l1) estab-

lished numerous new specles during their investigations of

the Scandinavian parasitic fauna.

It was unfortunately not possible to consult the

1literature mentioned above and the information was obtained

from later texts (Dawes 1246, Fuhrmann 1933). But access could

be gained to the publications which appeared around the turn

of the century and subsequently,

At that time, most of the important contributions
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still originated in Northern Europe. 1. Lihe (1900) discussed

the systematics of the genus Podocotyle and also was the author

(1901) of an article dealing with the taxonom:; and norphology
of numerous species of the family Hemiuridae. As part of the
series on "Die SHisswasserfauna DJeutschlands', he published
(1909) a lengthy article on Trematoda, containing descriptions,

keys and 1llustrations.

Outstanding in this period is the excellent and
detailed work of T. Odhner (1905) who wrote the section on
"Trematodes of the Arctic Region" in the 'Fauna Arctica'. He
described and discussed o0ld and new specles in an authoritative
and clear manner in contrast to Stafford and Linton. Odhner
himself deplored the fact that the descriptions of these authors
were completel: insufficient, thus maliins it practically
impossible for him to identify American forms withh European
ones. He attempted to evolve a natural system for digenetic

trematodes (1911 - 1913).

In the Yediterranean region, A. Looss (1907) studied
the family Hemiurilidae. He discussed the morphology and taxonommy

and established criteria for the determination of genera and

speciles.

In Great Britain, M. Lebour (1905, 1908) and J,.
Johnstone (1905) investigated the marine parasites of the
Northumberland and Lancashilire Coast respectively. The fish
trematodes of the Iinglish Channel and the Ijorth Sea were

surveyed by Iicoll (1913) who also compiled a very valuable and
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useful 1list of trematode parasites of British marine fishes
(1915),

The more recent contributions of 3ritish workers
include the list of "Trematodes of larine Fishes at Plyrouth
by H.A. Baylis and E.J. Jones (1933), the "Record of Trematodes
and Cestodes from the Porcupine Bank, Irish Atlantic Slope and
Irish Sea” by G. Rees and J, Llewellyn (1941), the "Record
of Parasitic Viorms at Aberystwyth” by Rees (1945) and the

complete textbook of B. Dawes on "The Trematoda™ (1946).

P. llathias (1934) and J. Timon - David (1937) recorded
trematodes from Banyuls (Pyrénées-Orientales) and the Gulf of
llarseilles in PFrance. R.Ph. Dollfus (1932, 1937) was primarily

interested in the trematodes of Selachians.

In Switzerland, F. Zschokke (1896) instigated para-
sitic research on fish and his student F.A, Heitz (1917) made
a detalled study of salmon parasites in tihe Rhine. 0, Muhrmann
(1933) wrote the chapter on trematodes in Kilenthal and

Krumbach's "Handbuch der Zoologie',

The parasites of the fish of the Baltic Sea received
the attention of the Polish zoologlist S. liarlktowsl:i (1933) vio

also published a paper on helminths of fishes fromn the Zelglan

coaste

%, Layman (1936) made a survey of the "Farasitic

worme from the Fishes of Peter the Great Bay" in the Japan oea,

It may seem strange to consult the results of inves-
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tigations which were carried out in regions so distant frez
Canada but geographical barriers in the sea are much less
rigid than on land. Therefore, under similar conditions of
temperature one is liable to encounter tie same £ish hosts
and parasites or the same parasites in different hosts. An
1llustration of that fact is shown in the discovery by lanter
(1929-30) of "several species of trematodes characteristic

of the cold waters of the liaine and Forth “urope Coast' in

deep water at Tortugas, Florida.

levertheless, the work carried out along the East
Coast of the United States has a more direct bearing on
Canadian Atlantic surveys than most of the Zuropean or Asiatic
research. In 1898, E. Linton, who was the chilief worlker in
the field of marine parasitolosy published the first results
of his investigations on trematodes of fish at "Joods ole,
i'assachussets, but nis descriptions left much to be desired,

'e made many further contributions notably in 1892 and 1940,

T.0, Vanter (1926) published an excellent monograph
on "Some North American Fish Trematodes" based on his studies
at Mount Desert Island, l'aine, He later wrote numerous papers
dealing with the digenetic trematodes of marine fishes of

Tortugas and these were summed up in one publication (1947).

Oon the U.S. Pacific Coast, J.7. Parlz (1937) described

eight new American species of the genus Podocotyle and evolved

a new key for this genus, Lloyd (1938) reported on "Digenetic

Trematodes of Puget Sound Fish',
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1 b) Trematoda (Monogenea)

Since no ecto-parasitic trematodes were found in
this survey, the literature on Monogenea was not consulted
extensively except for the purpose of establishing the host-

parasite checklist.,

Among the notable contributions were those of H,
Baylis (1938) and 1, Sproston (1945) in Britain, A. Froissant
(1230) in France and G¢. lacCallum (1913, 1916, 1917) and Price
(1934, 1935, 1936, 1937, 1938, 1943) in the United States,

2« Cestods

The earlier literature on Cestoda coincides mostly
with that on the Trematoda, the outstanding Workers being
Rudolphi (1808, 1810, 1819) and van Beneden (1849, 1850) as

well as Olsson (1867) and Zschokke (1884).

T.,H. Pintner (1889) of Vienna was interested in the

genus "Zchinobothrium" and his descriptions form to this day

one of the most useful references for anyone interested in

that relatively obscure group, since very few workers have taken

up its study.

Of the early publications dealing with cestodes as a
group, that of Braun in Bronn's Tlerreich (1884~ 1900) was
the most valuable, '"bringing togetner the substance of the

most important of the earlier works" (Cooper 1918).

The section on cestodes in "Fauna Arctica' written
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Oy Zschokke (1903) contained descriptions of rolarctic species
and Lihe's "Cestodes" in "Die SHsswasserfauna Deutschlands"
(1910) dealt in detail only with those forms found in fresh
water in Germany,

Apart from the general fish parasite surveys
conducted in Great Britaln which were mentioned in the h&storical
review of the trematode literature, (J. Johnstone 1906, Baylis
1928, Baylis ¢ Jones, 1933, Rees and Llewellyn 1941, Rees 1945),
some authors considered more limited cestode groups. 7.I1.F.
Jjoodland (1927 a & b) gave a revised classification of the
Tetraphyllidea in which he included the Phyllobothriidae,
Tetrarhynchidae and Proteocephalidae and described some speciles

found at Plymouth, Rees (1943, 1946) reported on the snatomy

of two Tetraphyllid species,

-

French workers have contr*buted two —w~luszhle wonc raphs
to cestode literature. Joyveux and Baer (1936) wrote the volume
on cestodes in "Faune de France”, It was a complete treatise
on the group and is an indispensable reference. "Etudes criti-
ques sur les Tétrarhynches" (1942) culminated the researches

of R.Ph. Dollfus on these cestode parasites, which inhabit

selachians as final hosts,.

7Zschokke (1896) and Heitz (1917) dealt with all

1

parasites of Salmo salar in the Swiss part of the Uiine, A

systematic list and discussion of all cestodes found in
switzerland was contained in the article by (., Zuhrmann (1926)

in the "Catalogue des Invertébrés de la Sulsse', He treated

13
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the whole group Cestoda in Klkenthal and Krumbach's "Iandbuch

der Zoologie" (1933),

l‘arkowski's and Layman's papers, mentioned before,

apply to cestodes as well as to the other fish parasites,

The Far Eastern fish parasites were studied by AL.E.
Shipley (1900) from specimens collected by V/illey in tre
Jestern Pacific, Later (1906) Shipley and ornell reported on
the cestode parasites from marine fishes of Ceylon. The specimens
they described belonged mostly to the Tetraphyllidea, which were
also studied by S. Yoshida (1916-17) from Japanese selachians,
T. Southwellt's (1930) two volumes on Cestoda in "The Fauna of
British India including Ceylon and Burma' were a complete
report for that reglon, A further taxonomic contribution was
"Seishun Iwata!s'(1939) classification list of Cestoldea in
Japan. T.H, Johnston (1937) reported on the Cestoda of the

Australaslian Antarctic expedition 1911-14,

The ploneer of American fish parssite investigations
was E. Linton who worked mainly at "Joods Eole, llass, ‘e was as
much interested in Cestoda as in the other =Zntozoa and in
1889, he described Cestoidea from llew England., This was
followed by further articles on adult and larval cestodes

(1897, 1898, 1899, 1906, 1908)., 'The Cestode Parasites of

sharks and Skates" were described in 1924 and those of Teleost

fishes in 1941,

Cooper's monograph (1918) on "North American Pseudo-
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phyllidean Cestodes of Fishes", already mentioned amons; the

i S

Canadian surveys, was the most complete account of that group.

A.C, Chandler (1935, 1942) and R.E. Shuler (1938)

investigated Florida fish.

On the Pacific Coast, Hart (1936) and Hart and
Guberlet (1936) described species from Puget Sound belonging
to the Spathebothrioidea, Phyllebothria and Tetrarhynchoidea.
They discussed the morphology and taxonomy of several new
speciles, . Kay (1942) reported on a new species of

Phyllobothrium,

Se Acanthocephalsa

Since the original publications on Acanthocephala
were not avallable, the review of the subjJect by liax Rauther
(1933) was consulted. Lllhe (1912) also compiled a literature

review but only went back as far as 1821.

Rauther mentioned Koelreuter as the origlnator of
the term "acanthocephali for the group and stated that Rudolphi
(1808) assigned it to the order Acanthocephala. Zoega created

the genus Echinorhynchus and O0.F. Iililler made contributlons

to the morphological knowledge of the Acanthocephala, /estrumb

(1821) cited 66 definite species and 24 doubtful ones.

H.J. van Cleave (1936) reviewed critically all the
attempts at establishing a systen for the order such as those

of Hamann (1892), Southwell and llacfie (1925), L. Travassos
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(1926), Faust (1928), Rauther (1929), and A, lleyer (1932-33).
He proposed the establishment of a third order in addition
to the two orders of l'ever and claimed that in this fashion,

the disharmonies of leyer's ordinal concepts disappeared.

is far as the Acanthocephala from fishes are
concerned, Lihe (1¢11) mentioned several species in part 16
of "Die Stlsswasserfauna Deutschland's", Zschoklke (1896)
recorded three specles from the Rhine salmon and larkowski

(1933) cited two from the Polish Baltic.

In Great Britain, two species were found by Rees

(1945) in fishes from rock pools at Aberystwyth.

In Yorth America, E. Linton (1889, 1899, 1904)
described Acanthocephala from Beaufort II.C. and Joods Hole,
I'ass, In 1933, he gave the results of a special study of

the occurrence of Echinorhynchus gadi in the “Joods Hole

region in 54 different hosts.

4, TNematoda

"hen naturalists first became interested in ZIntozoa,
they did not usually confine their investigations to any one
group since the knowledge of the subject was limited., The
earlier students of the Trematoda, Cestoda and Acanthocephala
(Rudolphi, Diesing, Goeze, van Beneden, Zeder, etc.,) therefore

also considered the Nematoda and it seems unnecessary to repeat



the exact data.

In I'orthern Europe, 0., von Linstow (1900), an
authority on llematoda described arctic and subarctic forms

from fish in the "Fauna Arctica',

There seemed to be a gap in the relevant publications
until Wilker (1929, 1930) discussed nematodes frorm animals
of the lNorth Ses and started a controversy in the literature
about encapsuled nematode larvae from fish, ., Heinze (1933)
recorded Capillaria eggs from fish, A detailed and illustrated

redescription of Contracaecum clavatum was contributed by

Tahl (1936) who later (1S39) investigated the occurrence of,

and host reaction to,the larvae of Porrocaecuw:: deciplens and

Anacanthocheilus rotundatus.

British surveys mentioning fish nematocdes were those
of Shipley (1905) Baylis (1928) Baylis and Jones (1933), and
rees (1945). H.A, Baylis gave further proof of his interest
in marine ascarids (1916, 1920, 1944). He made excellent
descriptions and discussed the synonymy and systematics of
various forms, disagreeins witlx the conclusions of Johnston

and I‘awson (1943) of Australia.

The monograph of A. Punt (1941), published in
Belcium, had for its title "Recherches sur quelques l'ematodes
Parasites de la ller du Ford'", It was a taxonomic as well

as a statistical study.
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RePh, Dollfus of PFrance (1935) stated his reasons

for considering Thynnascaris and Amphicaecum as subgenera

of Contracaecunm,

Salmon nematodes in JSwitzerland were investigated

by Zschokke (1896) and Xeitz (1917).

S. Marizowski (1933) reported on the occurrence of

Contracaecum aduncum in fish of the Baltic and in 1937 he

made a detalled contribution on that species.

llematode larvae were found by E, Layman (1930) in
fish of the Japan Sea and H.A. Baylis (1936) treated the

Nematoda of India in the "Fauna of British India'.

In Australia, T.II, Johnston and P.II, llawson (1942,
1943, 1945) concerned themselves withh ascarid and capillariid
parasites of seals and fish. In the paper on ascarids (1943)
they gave a very extended discussion of the synonymy of

encysted rnematode larvae designated as Capsularia marina

(Linn. ) and came to conclusions with which Baylis (1944)

disagreed.

The only works of U.S. authors that could be
consulted were again those of E, Linton (1889, 1899, 1904,

1908, 1934).

b- Arthropods.

1., Copepoda

The earliliest work consulted which mentioned copepod



(15)

fish parasites was that of Linton 1899 followed by that

author's report on parasites of fishes of Reaufort U.C.

(1904).

The taxonomic study of the group was furthered to
a great extent by T, Scott and A. Scott’(1912-1915). They
published a monograph on the "British Copepoda parasitic on
Fishes" which contained thorough descriptions and was
beautifully illustrated. Leigh-Sharpe (1925, 1926, 1933,
1934, 1935) working mostly at Plywmouth, filled numerous gaps
in the systematic knowledge of fish copepods and also compiled

a 1list of these ectoparasites found on British fishes,

Unidentified copepods from Squalus acanthias of

the Japan Sea were mentioned by Layman (1930).

In the United States, Wilson's (1932) "Copepods
of the oods Hole Region" contained the most complete
information on the subject. He also wrote numerous papers
dealing with specific families, genera or species (1908,

1911, 1915, 1919, 1921, 1932, 1944, etc.).
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IV - CH:CKLIST

A. Teleostel

Host: Acanthocottus scorpius Short-horn sculpin

Parasite Authority
Trematoda

Acanthopsolus oculatus (Levins.) Odhner 1905
Brachyphallus crenatus (Rud, ) Odhner 1905
Derogenes varicus Iiller I711ler 1941

Odhner 1905

Stafford 1904, 1907
Distomum simplex Rud. Stafford 1904
Gasterostomum armatum llolin Odhner 1905

Sstafford 1904, 1907.

Genarches milleri (Levinsen) Odhner 1905
Gyrodactylus groenlandicus Levins. Odhner 1905
Hemiurus levinseni Odhner Odhner 1905
Lecithaster gibbosus (Rud.) Odhner 1905
Podocotyle atomon Rud, Iiiller 1941
Prosorhynchus squamatus Odhner lliller 1941
Sinistroporus simplex Rud., Stafford 1904
Steringophorus furciger (Olss.) Odhner 1905

Host: Clupea harengus Herring

Parasite Authority

Trematoda

Bfachyphallus crenatus (Rud.) Cooper 1915
Linton 1940

I'anter 1925




Cymbephallus vitellosus (Linton)

Derogenes varicus Ifiller

Distomum

appendiculatum Rud.

Distomum

bothryophoron Olsson

Distomum

vitellosum Linton

Hemiurus

appendiculatus (Rud.)

Hemiurus

conmunis Odhner

Hemiurus

levinseni Odhner

Hemiurus

1lihei Odhner

Hemliurus

ocreatus (lMolin)

Lecithaster bothrioporus Olsson

Lecithaster confusus Odhner

Lecithaster gibbosus (Rud.)

Octobothrium harengl v.Den-Hesse

Pharyngora baclllaris (iiolin)

(17)

Linton 1940

Cooper 1915
Stafford 1904, 1907

Linton 1201
Linton 1901
Linton 1901

Linton 1940
Stafford 1904, 1907

Odhner 1905

Cooper 1915
I'iller 1941

Ldhe 1909
Ilarkowskl 1933
TTicoll 1910
Odhner 19205
ITarkowski 1938
Stafford 1904, 1907
Linton 1940
Ltthe 1909
Odhner 1905
Cdhner 1905
Froissant 1930

Nicoll 19210

Acanthocephala

Corynosoma strumosum (Rud. )

Echinorhynchus gadli Zoega

lLlarkowski 1935

rarkowski 1933

Nematoda

Anacanthocheilus rotundatus (Rud.)

Ascaris Spe

Ascaris acus Bloch

[ ]

Ilahl 193¢
"Hilker 1930

Baylis 1216

von Linstow 1900



(18)

Ascaris capsularia Rud. von _irnstow 1900

Ascaris clupearunm Fabr. von Linstow 1200

Ascaris clupeae v. 3en. von Linstow 1900

Ascaris gracilens Rud. von Linstow 1900

Contracaecum aduncum (Rud,. ) Ilarlzowski 1933
Copepoda

Lernaeenicus sprattae (Sowerby) Leigh-Sharpe 1926, 19395

Host: Gadus callarias Codfish

Parasite Luthority

Trermatoda

Cryptocotyle lingua (Creplin) Linton 1940
Dactylocotyle morrnuae v.den-Iesse Frolissant 1930
Derogenes varicus liller Linton 1940

['anter 1025
17icoll 1910
Stafford 1904

Distomum rachion Cobbold Linton 1901
Gasterostomum arcuatum Linton Linton 1940
Genarches miilleri (Levinsen) Odhner 1905
Eemiurus appendiculatus (Rud.) Linton 1940

Stafford 1904

Femiurus communis Odhner Odhner 1905

Hermiurus levinsenli Odhner Tanter 1925
Tiller 141
Cdhner 1905

Timasthla tensa Linton Linton 1940

Lepidapedon elongatum (Lebour) Linton 1940
Manter 1926




Lepidapedon rachion Cobbold

Lepodora elongata Lebour

Lepodora rachion (Cobbold)

Lintonia papillosa (Linton)

lionostoma sp,

Nitschia papillosa Linton

Podocotyle olssonl Odhner

Podocotyle reflexa (Creplin)

Progonus milleri (Levinsen)

Stenocollum fraglle (Linton)

Stephanochasmus pristis (Deslongch,)

Udonella caligorum on Caligus on Gadus

(19)

Linton 1940
Lebour 1907
Odhner 1905
Linton 1940
Linton 1940
Linton 1898, 1901

Linton 1940
lrfanter 1925

Layman 1930
Issaitschikow 193%
Cooper 1915
Ticoll 1910

Stafford 1904
Price 1938

Cestoda

Abothrium gadli v.Ben.

Abothrium morrhuae

Abothrium rugosum Batsch

Bothriocephalus spe

Bothriocephalus scorpii (Miller)

Dibothrium rugosum Rud.

Dibothriorhynchus grossus (Rud. )

Grillotia erinacea van Ben.,

Pyramicocephalus anthocephalus Rud.

Parabothrium bulbiferum Nybelin

Rhynchobothrium bulbifer Linton

Joyeux and Baer 1936
Cholodkovsky 1918

Cooper 1918, 1921
Johnstone 1906

Layman 1930
liarkowskl 1933

Markowski 1938

Linton 1897, 1898, 1901
ardle 1932

Wardle 1933

v. Linstow 1903
Nybelin 1922

Linton 1924



Rhynchobothrium imparispine Linton

Scolex polymorphus Rud,

(20)

Linton 1894, 1801, 1924~

Ficoll 1910

Acanthocephala

Echinorhynchus acus Rud,

Schinorhynchus gadi ifiller

Pomporhynchus tereticollis (Rud.)

Linton 1901
Linton 1933, 1934
Markowskil 1933
Van Cleave 1920

Baylis 1937

ITematoda

Anacanthocheilus rotundatus (Rud.)

Ascaris capsularia Rud,

Ascaris clavata Rud,

Ascaris communis Rud.

Ascaris salaris Goeze

Ascaropsis morrhuae Diesing

Cucullanus globosus Zeder

contracaecum aduncum (Rud.)

Contracaecum clavatum (Rud.)

Dacnitis gadorum v.Ben,

Eeterakis foveolata Rud.

Kahl 1939
illzer 1930

von Linstow 1900
Linton 1901

von ILinstow 19200
Shipley 19005
von Linstow 1200
wvorn Linstow 1900
von Linstow 1900
Linton 1901
Irarkowskl 1933
Bayllis 1928

Kahl 1936

Linton 1934

von Linstow 1200

von Linstow 1900

Copepoda

inchorella sDe

Bomolochus soleae Claus

caligus curtus Miller

Stock 1915
Lelgh=Sharpe 1933
Bere 1930

Leigh=-Sharpe 1926, 1933
Stock 1915
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Caligus rapax lMilne-Edwards Bere 1930

Leigh-Sharpe 1926, 1933

Clavella iadda Leigh-Sharpe Leigh-Sharpe 1920,1926

Clavella scitherica Leigh-Sharpe Leigh-Sharpe 1918,1926

Clavella uncinata (NMfiller) Bere 1930
Jilson 1932

Lernaea branchialis (Linn,) Stock 1915

Lernaeocera branchialis (Linn,) Bere 1230

Leigh-Sharpe 1926, 1933

Host: lcrogadus tomcod Tomcod
Parasite Authority
Trematoda
Bianium plicitum Linton Linton 1940
Brachyphallus crenatus (Rud.) Linton 1940
Cryptocotyle lingua (Creplin) Linton 1940
Distomum spe Linton 1901
Distomum lageniforme Linton Linton 1898
Distomum simplex Rud. Linton 1901
Podocotyle atomon (Rud.) Linton 1940
Podocotyle olssoni Odhner Linton 1940
Cestoda
Abothrium rugosum (Batsch) Cooper 1918
Linton 1941
Bothrimonus sSpe Cooper 1918
Linton 19041
Bothrimonus intermedius Cooper Linton 1941
Linton 1894

hanchobothrium SP e




Rhynchobothrium bulbifer Linton

Rhynchobothrium heterospine Linton

Rhynchobothrium imparispine Linton

Rhynchobothrium longispine Linton

Rhynchobothrium wageneri Linton

Scolex polymorphus Dujardin

Scolex polymorphus Rudolphi

Tetrarhynchus bisulcatus (Linton)

(22)

Linton 1924
Linton 1901, 1924
Linton 1901, 1924
Linton 1924
Linton 1940
Linton 1901
Linton 1924

Linton 1924

Acanthocephala

Echinorhynchus cylindratus

Echinorhynchus gadi Miller

Linton 1934

Linton 1933, 1934

ITematoda

Ascaris spe.

Contracaecum clavatum (Rud.)

Linton 1901

Linton 1934

Copepoda,
Caligus curtus IHller Bere 1930
Trgasilus centrarchidarum Viright Bere 1930
Host: Osmerus nordax
Parasite Authority

Trematoce

Azygla longa (Leidy)

Brachyphallus affinis Looss

Brachyphallus crenatus Rud,

Heitz 1917
ITanter 1926

Looss 1907

Linton 1940
Manter 1925, 1926
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Derogenes varicus Miller Iiiller 1941
Stafford 1904
Hemiurus appendiculatus Rud. Cooper 1915
Stafford 1904
Zemiurus crenatus Rud, Lander 1904
Nannoenterum baculum (Linton) Linton 1940
Podocotyle olssoni Odhner Linton 1940
Cestoda
Dibothrium ligula Donnadieu Linton 1897, 1898
Dibothrium ligula Linton Linton 1898
Ligula catostomi Linton Linton 1901
Ligula intestinalis (Linn,) Cooper 1918
Rhynchobothrium imparispine Linton Linton 1924
Scolex polymorphus Rud, Linton 1924
ITematoda
Ascaris sp. Linton 1901
Copepoda
Ergasilus manicatus Vilson Bere 1930

Host: Pseudopleuronectes americanus /inter Ilounder

Paraslte Authority
Trematoda

Cryptocotyle lingua (Creplin) Linton 1934, 1940

Cymbephallus vitellosus (Linton) Linton 1940

Distomum appendiculatum Rud, Linton 1001

Distomum areolatum Rud, Linton 1901




vilstomum cormune 0Olsson

Distomum furcigerum Olsson

Distomum globiporum Rud.

Distomum grandeporum Rud,

Distomum simplex Rud,

Distomum vitellosum Linton

Hemiurus appendiculatus (Rud.)

Homalometron Eallidum Stafford

Lebouria sp.

Leioderma furcigerum Olsson

Lepocreadium trullaforme

Podocotyle atomon (Rud, )

Sinistroporus simplex (Rud.)

Stephanochasmus hystrix Dujardin

Linton 1901

Stafford 1907

Linton
Linton
Linton
Linton
Linton
Linton

Linton

1901
1901
1901
1901
1940
1940
1940

Stafford 1904

Linton
Linton

Cooper

1940
1940
1915

Stafford 1904

Steringophorus furciger (Olsson) Linton 1940
Cestoda
Bothriocephalus claviceps (Goeze) Linton 1241
Bothrimonus intermedius Cooper Cooper 1918
Diplocotyle olrikil Krabbe ardle 19335
Rhynchobothrium bulbifer Linton Linton 1924
Rhynchobothrium imparispine Linton 1924
Scolex polymorphus Rud. Linton 1924
Tetrarhynchus spe. Linton 1901, 1894
Tetrarhynchus bisulcatus (Linton) Linton 1901
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Acanthocephala
Echinorhynchus acus Rud. Linton 1889, 19Cl, 1914
Sehinorhynchus gadi IMHller Linton 1933, 1934

Van Cleave 1¢16

lTematoda
Ascaris sp. Linton 1901
Copepvoda
Argulus fundulus (Kroyer) Stock 1915
Chondracanthus cornutus (Ifiller) Bere 1930
Stock 1915
Eost: Salmo salar Salmon
Parasite Authority
Trematoda
Azygia tereticollis (Rud.) Feitz 1917
Brachyphallus crenatus (Rud.) Heitz 1917
Lihe 1909, 1911
llarikowskil 1933
Cdhner 192005
Crepidostomum farionis (itiller) Feltz 1917
Derogenes varicus Iilller Cooper 1915
Heitz 1917
Lihe 1909
Stafford 1907, 1904
Diplostomulum spathaecum (Rud.) Dogilel and Fetruschewskii 192
Distomum sp. lcIntosh Teltz 1917
Distomum appendiculabtum Rud, Zschokke 1889
Distomum miescheri Zschokke Feitz 1917

Lithe 1909
Tscholzke 1889, 1896



LS Lo

ocreatum Rud,

Distomum

reflexum Zsch. nec Creplin

Distomum

simplex Rud.

Distomum

varicum Zeder

Discocotyle salmonis Shaffer

Eemiurus

appendiculatus (Rud.)

Hemiurus

1l#thei Odhner

Lecithaster bothriophorus (Olsson)

Lecithaster gibbosus (Rud.)

Phyllodistomum conostomum (Olsson)

Sinistroporus simplex Rud.

(26)

Zschoklze 1889, 1896

Feltz 1917
Zschokke 1856

Eeitz 1917

Zschokke 1889, 1896

Price 1943

Dogiel and Petruschewskii 1¢
Feitz 1917

Stafford 1904, 1907

Teitz 1917
L#he 1909, 1911

Teitz 1917
Stafford 1904, 1907

Feitz 1917
Ldhe 1909, 1911

Dogiel and Petruschewskil 1¢

Heitz 1917
Stafford 1904, 1907

Cestoda

Abothrium crassum

Abothrium rugosum

Bothriocephalus sp. Tosh

Bothriocephalus sp. Zsche, I

Bothriocephalus sp. Zsch, II

Bothriocephalus spe Zsch. III

Bothriocephalus angustatus Rud.

Bothriocephalus

Bothriocephalus osmeri v. Linstow

Bothriocephalus solidus Rud,

infundibuliformis Dies.

Cooper 1918
Heitz 1917

Cooper 1918
Heitz 1917
Heitz 1917
Teitz 10917
Eeitz 1917
Shipley 1905
Zschokke 1896

Heltz 1917
Zschokke 1896

Zschokke 1896



goenomorphus grossus (Rud, )

Cystobranchus respirans

Dibothrium angustatum (Rud., )

Dibothriorhynchus grossus (Rud.)

Zubothrium crassum (Bloch)

Nybelinla lingualis (Cuvier)

Rhynchobothrium péleaceum Rud.

Schistocephalus gasterostel (Fabr,)

Schistocephalus solidus (Miller)

Schistorhynchus dimorphus

Scolex pleuronectis Miller

Tentacularia corypnaenae Bosc,

Tentacularia quadrirostris (Goeze)

Tetrabothrium sp. Tosh

Tetrabothrium sp. Heitz

Tetrabothrium minimum v. Linst.

Tetrarhynchus spe

Tetrarhynchus erinaceus 3en.

Tetrarhynchus grossus Rud.

Tetrarhynchus sp. lMcInt.

Tetrarhynchus sp. Zsch,

Tetrarhynchus macrobothrius v.Sieb,

Tetrarhynchus paleaceus Rud.

(27)

Baylis 1228, 1929
Muhrmann 1926

Feltz 1917

Lithe 19209
JaaskB8lalnen 1921
Cooper 1918

Joyeux and Baer 1936
Fuhrmann 1926

Joyeux and Baer 1936
Markowskl 1933
lTarkowski 1933
Zschokke 1889, 1896

Heitz 1917
Iidhe 1909

Cooper 1918
Zschokke 1896
feltz 1917
rarkowski 1933
Dollfus 1942
Heltz 1917
Eeltz 1917
Heltz 1917
Zschokke 1896
rleltz 1917
Heltz 1917
HFeltz 1917
Teltz 1917
Zeltz 1917
Fuhrmann 1926

Heitz 1917
Liihe 1209



letrarhynchus quadrirostris (Gze, )

Tetrarhynchus solidus Drwmond

Triaenophorus nodulosus (Pall,)

(28)

funrmann 1926
Heitz 1917
Lit~e 1909
Zscholdze 1896

Heitz 1917

Acanthocephala

Acanthocephalus luecii (M1ll.,)

Echinorhynchus sp. Zschokle

Echinorhynchus sp., Schneider

schinorhynchus acus Rud,

Echinorhynchus sp. Zscholtke

Bchinorhynchus clavaeceps Zeder

Echinorhynchus gadi (I71l.)

ELchinorhynchus heteracanthis Heltz

Echinorhynchus pachysonus Crepl,

Echinorhynchus proteus Vest,

Tehinorhynchus salmonis (Miller)

Echinorhynchus truttae Schrank

Meorhynchus agills Rud.

lTeorhynchus rutili Kill.

Pomporhynchus laevis (Zoega)

HTeitz 1917

Zscholilze 188¢

'eitz 1917

Ileitz 1917

Teitz 1917

Zeitz 1917

Heitz 1917

Heitz 1917

Zscholkke 1889
Zscholkkke 1889, 1896

Teitz 1017
Lidhe 1911

Heitz 1917
Teltz 1017
Zeltz 1917

leltz 1917
Lihe 19011

liematoda

Agamonema capsularia Dies,

Agamonema comrmune Dies.

Anacanthocheilus rotundatus

Zschol:lze 1889
Zschokke 18¢6

Jdllzer 1930
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Ascaris sp. I'cInt. Heitz 1217

Ascaris sp, Linton Teitz 1917
Ascaris sp. Zschokke reitz 1917
Ascaris sp., Feitz Heitz 1917
Ascaris acuta 1711, Heltz 1917
Ascaris adunca Rud. Heitz 1917
Ascaris aculaeti v, Linstow Heitz 1917
Ascaris angulata Rud, Heitz 1917
Ascaris clavata Rud. Heltz 1917
Ascaris capsularia Rud, Zscnokke 1896
Heltz 1917
Ascaris cormunis Diesing Feltz 1917
Ascaris obtusocaudata Zeder Feitz 1917
Contracaecum aduncum (Rud.) Ilarlzowskl 1933
Contracaecum clavatum (Rud, ) Kahl 1936

Zscholtke 1889, 1896

Cucullanus elegans Zeder Heltz 1917
Zschokke 1889

Rhabdochiona denudata

Spiroptera tenulssima

Copepoda

Argulus coregoni Thorell Heitz 1917
Lepeoptheirus salmonis (Krdyer) Bere 1930

Leigh=Sharpe 1933

Thite 1940, 1942
Lepeoptheirus Stromili Balrd Heitz 1917
Lernaeopoda carpionis Iroeyer Zeltz 1917
Lernacopoda salmonea Lin, Teitz 1917
Salmincola salmonea (Gissler) Bere 1930

Leigh=-Sharpe 1926, 1933,




Host: Scomber scombrus

(30)

ackerel

Parasite

Authority

Trematoda

Apoblema appendiculatum l'onticellil

Brachyphallus crenatus (Rud.)

Cryptocotyle lingua (Crepl.)

Cymbephallus vitellosus (Linton)

Di&ymozoon SP e

Didymozoon faclale Baylis

Didymozoon scombri (Teschenberg)

Distomum ggpendiculatum Rud.

Distomum vitellosum Linton

Gasterostomum arcuatum TLinton

Hemiurus appendiculatus Rud.

Temiurus ocreatus (Rud.)

Kuhnia macrocantha (lleserve)

uhnia rircr (Toto)

Kuhnia scombri (Kuhn)

Lecithaster confusus Odhner

Lecithaster gibbosus (Rud. )

Lecithocladium gulosum (Linton)

Lecithocladium exclsum (Rud. )

Parona 1902

Linton 1940

Linton 1940

Linton 1901

Linton 1940

Baylis 1938

Baylis 1938

Linton 1901

Linton 1901

Linton 1940

Linton 1940

Ticoll 1914
Sproston 12495
crocoston 1945
Baylis 1939

Baylis and Jones 1939
Ticoll 1914

Rees and Llewellyn 1S4l
Sproston 19495
Stafford 1904, 1907
Linton 1940

Odhner 1906

Linton 1940

Baylis and Jones 1935
llarkowskl 1960

Nicoll 1910, 1913, 1¢l4
Looss 1207

Liithe 1901



Qctobothriun scombri (Kuhn)

Opechona baclllaris (liolin)

Pharyngora bacillaris (lMolin)

Pleurocotyle scombri Taschenberg

Podocotz}e atoman Rud.

Sinistroporus simplex Rud.

Tergestia acanthocephala (Stossich)

Baylis

(31)

1628

Froissant 1930
Stafford 1904

Vard and Fillingham 1934

Llarkowskl 19085

lilcoll

1910, 1913, 1¢14

Lihe 1901

Miller

1941

Stafford 1904, 1907

Baylis

1939

Cestoda

Bothrioccephalus sp.

3othriocephalus scorpil (Ililler)

Callotetrarhynchus speciosus Lint.

Grillotia erinacea (Ben,)

Nybelinia lingualis (Cuv.)

Rhyhchobothrium bulbifer Linton

Rhynchobothrium imparispine Linton

Rhynchobothrium longispine Linton

Rhynchobothrium heterospine Linton

Rhynchobothrium speciosum Linton

Rhynchobothrium sp.

Scolex E}euronectis Hliler

Scolex polymorphus Dujardin

Scoléx polymorphus Rudolphi

Tentacularia coryphaenae Bosc

lrarkowskl 1933

Cooper
Joyeux
Linton
Joyeux
JOoyeux
Joyeux
Linton
Linton
Linton
Linton
Linton
Linton
Joyeux

Linton

Linton
Nicoll

Joyeux

1918

and Baer 1936
1901

and Baer 1936
and Daer 19266
and Baer 1936
1901, 1924
1901, 1924
1024

1894

1894, 1901, 1924
1924

and Baer 1936
1901

1924
1910

and Baer 1936



Tetrarhynchus bicolor Bartels

(32)

Linton 1024

Nematoda

Anacanthocheilus rotundatus (Rud. )

Agamonema papilligerum Diesing

Ascaris sp.

Ascaris clavata Rud,.

Contracaecum clavatum (Rud.)

Kahl 1939

Linton 1901

Baylis 1928
Kahl 1936

Copepoda

Caligus pelamydis Krdyer

Caligus productus Dana

Clavellisa scombri (Kurz)

Clavellopsis paradoxa (v. Ben.)

Leigh-Sharpe 1926, 1935
Leigh-Sharpe 1955
Leigh=Sharpe 1933

Leigh=Sharpe 1955

Host: Tautogolabrus adspersus

Cunner

Parssite

Authority

Trematoda

Cryptocotyle lingua (Creplin)

Cymbephallus vitellosus (Linton)

Distomum areolatum Rud.

Distomum vitellosum Linton

Hemiurus appendiculatus (Rud., )

Lecithaster confusus Odhner

Lepocreadium trullaforme Linton

Ciurea 1933
Linton 1934, 1940

Linton 1¢40
Linton 1901
Linton 1901
Linton 1940
Linton 1940

Linton 1940




Cestoda
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Abothrium rugosum (Batsch)

Bothriocephalus sp,

Rhynchobothrium sp,

Rhynchobothrium bulbifer Linton

Rhynchobothrium imparispine Linton

Cooper 1921
Linton 1941
Linton 1901
Linton 1924

Linton 1224

Host: Urophycis chuss Squirrel hake

Parasite

Authority

Trematoda

Brachyphallus crenatus (Rud,.)

Dactylocotyle minor (Olsson)

Dactylocotyle phycidis Par.and Per,

Derogenes varicus (IMiller)

Diplidophora merlangi (Kuhn)

Distomum appendiculatum Rud,

Distomum ocreatum lolin

Gonocerca phycidis Ilanter

Hemiuvurus levinseni Odhner

Lepidapedon elongatum (Lebour)

Podocotyle olssoni Odhner

Sinistroporus simplex Rud,

Linton 1940

llanter 1925

Stafford 1904

Manter 1925

l'acCallum 1917

Linton 1901
Linton 1901
lanter 1925

Linton 1940
'anter 1925

Linton 1940
Linton 1940

Stafford 1004

Cestoda

Bothriocephalus scorpii (Itiller)

Bothriocephalus sp.

Cooper 1918
Linton 1941

Linton 1941



Clestobothrium crassiceps (Rud.)

Rhynchobothrium bulbifer Linton

Rhynchobothrium imparispine Lint,

Rhynchobothrium longispine Linton

Rhynchobothrium sp,

Tetrarhynchus bisulcatus (Linton)

Scolex polymorphus Rud.

(34)

Linton 1941
Linton 1924
Linton 1924
Linton 1924
Linton 1894, 1901
Linton 1924

Linton 1924

Acanthocephala

Echinorhynchus acus Rud.

Echinorhynchus gadi Iiller

Linton 1901

Linton 1933, 1934

Host: Zoarces angulllaris

Felpout

Parasite

Authority

Trematodsa

Lepidophyllum steenstrupl Odhner

Cooper 1915
Odhner 1905, 1911
Stafford 1904, 1907

Cestoda

Bothrimonus intermedius Clemens

Cooper 1921

Copepoda

Caligus rapax lillne-Edwards

Stock 1915
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B. Elasmobranchii

Host: Raja erinacea Skate
Parasite Authority
Trematoda
Acanthocotyle raiae NacCallum ITacCallum 1916
Acanthocotyle verrilli Goto Goto 1899

llacCallum 1913
llanter 1926
Price 1938

Cestoda
Zchenelbothrium variabile van Ben, Linton 1889,1897,1898,
1901,1924
Rhynchobothrium bulbifer Linton Linton 1924
Rhynchobothriuwm imparispine Linton Linton 1897,1398,1901,1924%
Rhynchobothrium tenuispine Linton Linton 1924
Rhynchobothriun tumidulum Linton Linton 1901
Tetrarhynchus sp. Linton 1894, 1901
Nenatolrn
Ascaris rotundata Rud. Linton 1901
Copepoda
Fudactylina corrugata Bere Bere 1930
Lernaeopodina longimana (Olsson) Bere 1930
Host: Raja scabrata Prickly skate
Parasite Authority

Copepcda

Fudactylina corrugata Bere Bere 1930




Lernaeopodina longimana (Olsson)

Bere

(56)

1930

Host: Raja stabuliforis Zarndoor cskate
Parasite Authority
Trematoda
Distomum veliporum Crepiin Linton 1898
llcropharynx parasitica Jégerski8ld  Cooper 1915
Nannoenterum baculum Linton Linton 1940
Otodistomum cestoides (van Beneden) Cooper 1915
Dollfus 1937
Linton 1934, 1940
I'anter 1926

Van Cleave and Vaughn 1941

Stichocotyle nephropis Cunningham Linton 1940
Cestoda
Acanthobothrium coronatun Rud. Linton 1901, 1924
Lchenelbothrlium variabile van Ben, Linton 1924
lionorygma Sp. Linton 1924
Phyllobothrium foliatum Linton Linton 1924
Rhynchobothrium minimum (v.Ben,) Linton 1898,1901,1924
Rhynchobothrium imparispine Linton Linton 1901, 1924
Rhinebothrium longicolle Linton Linton 1897
Rhinebo thrium minimum Beneden Linton 1897, 1898
Tetrarhynchus robustus Linton Linton 1901
Copepoda
caligus rapax Iilne-Edwards Bere 1950
Bere 1930

Chondracanthus inflatus Bainbridge




Lernaeopodae sp.,

Lernaeopodina longimansa (Olsson)

Thomsonella parkeri (Thomson)

(37)

Stoek 1915
Bere 1930

Bere 1950

Host: Sgualus acanthias

Spiny dogfish

Parasite

Authority

Trematodsa

Erpocotyle squali

Heterocotyle minime (IlacCallum)

IZlcrobothrium apiculatum Olsson

Onchocotyle abbreviata Olsson

Otodistoma veliporum (Creplin)

Probollitrema richiardii (Lopez)

Pseudocotyle apiculatum (Olsson)

Squalonchocotyle acanthil

Squalonchocotyle squalil

Sgualonchocotyle abbreviata (Olsson)
- Torma A

Price 1942
Price 1938

Baylis 1939
Price 1938

Dollfus 1637
Layman 1930
Stafford 1904

Dollfus 1937
Layman 1830

Dollfus 1937

Stafford 1904
ITacCallum 1931
I'acCallum 1931

Dollfus 1937

Cestoda

Acanthobothyrium coronatum (Rud,)

Acanthobothriumpulvinatum

Calliobothzium verticillatum (Rud. )

llonorygma Spe.

Nybelinia bisulcata (Linton)

Otobothrium crenacolle Linton

Linton 1924
Linton 1924
Yigrelli 1238

Linton 1924



Rhynchobothrium attenuatum Diesing

Rhynchobothrium heterospine Linton

Rhynchobothrium imparispine Linton

Tetrarhynchus bisulcatus (Linton)

Trilocularia gracilis Olsson

Linton 1924
Linton 1924
Linton 1924
Linton 1924

Linton 1924

(38)

Copepoda

Copepoda Sp.

Dernoleus varadoxus (0tto)

Echthrogaleus coleoptratus (Guerin)

Fudactylina acanthil A. Scott

lTogaus ambiguus T. Scott

Pandaus bicolor Leach

Layman 1930
Lelgh-3Sharpe
Leigh-Sharpe

Bere 1530
Leigh-3Sharpe

Leisn=-Sharpe

Leligh=-Sharpe

1933
1953,1934

1054




Ve COLLECTIOI! AND TECHIIQUE

The codfish, skates, =2nd flounders were talen on
lines, partly two to three miles out to sea (called by tie
local fisherman "& terre"), and partly on the "iscou 3ank.
The salmon were captured in salrmon drift nets four miles
out 4t sea. The herring were fished in drift nets "4 terre’
and the maclzerel were taken, accidentally, both in the salmon
and herring nets. The dogfish came from the Iliscou Zanl: while
the smelt were caught in dip-nets a short distance up the

"

Grande-Rividre, vi.cre thel were

&)
s
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iyming ur rlvUor TO Sl 0NN

Tl¢ rest of the fish were caught, accidentally, 1n lobster

traps near shore,

The host specimens were examined externally as soon
as possible after their capture. The copepods were talen of f
the gills and skin and from inside the mouth cavity. Tre
trematodes were collected from the gills and the oral cavity
and the leeches were found inside the mouth. The body was
then split open ventrally and the body cavity, muscles and
mesenteries were exanined for nematodes and cestode larvae;
the alimentary tract 1ifted out from oesopnrazus to the rectuwn,
placed in a dish and slit open. The contents were diluted
with isotonic sea-water and examined while still alive, Tre
copepods were killed, fixed, and stored in five per cent
The leeches, nematodes and acanthocephala viere

formalin.

killed, and fixed in hot 70 per cent alconhol, and stored in
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(U per cent gliycerine alcohol, The trematodes and cestodes

were killed in hot fresh water and stored in ten per cent

formalin,

In the fall, at the Institute of Parasitology, thre
trematodes and cestodes were stained, partly with Zhrlich's
acid haematoxylin, partly with Gower's alum carmine. Both
methods gave satisfactory results. They were then cleared in

beechwood creosote and mounted in Cansada balsam.

The Acanthocephala and liematoda were cleared in
lacto=-phenol and examined, ummounted, while in that liquid,
All the detalls, necessary for identification, were clearly

visible by that method,

Some of the Copepoda were removed from the formalin,
washed, dehydrated and cleared in lactophenol. Some specimens
were washed and then heated in ten percent NaOH in a water-
bath so that the soft tissue was removed and only the chitinous
structures remained. This latter procedure was used when a

dissection of the mouthparts had to be carried out.

It was decided not to examine the leeches,
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VI. RESULTS AND DISCUSSIOINS

a) General:

The accompanying table shows how many specirens of
each of the 15 host species were examined, as well as the
number of these which were parasitized by the different

groups of helminths or copepods.

b) Helminths:

1. TREIIATODA

The classification, according to Dawes (1946), of
the species which were found in the present investigation,
is as follows:

Sub-order Prosostomata Odhner, 1905
Family Allocreadiidae Stossich, 1904
Subfamily Allocreadiinae Looss, 1902

Podocotyle atomon (Rudolphi, 1802) Odhner, 1905

Podocotyle reflexa (Creplin, 1825)

Podocotyle olssoni (Odhner, 1905)

Family Fellodistomatidae Odhner, 1911, emend, Iliicoll, 1935
Subfamily Fellodistomatinae 1Ilicoll, 19092 erend,

steringophorus furciger (Olsson, 1868)

Tamily Azygiidae Odhner, 1911

Otodistormm cestoides (Beneden, 1870)

FPanily Ilemiuridae Lthe, 1901
aubfamily Hemiurinae Looss, 1907

Hemiurus levinseni Odhner, 1905




(42)

Number of Host Specimens Parasitized by:
Total Acantho- Trema- Ces- Nema=- Cope- Hirud-

Hosts No. cephala toda  toda toda poda 1inea
Exam.

Acanthocottus
scorplus 1 - 1 - 1 - -
Clupea harengus 27 - 11 - 2 - -
Gadus
callarias 440 53 40 18 440 277 -
Microgadus
Tomcod 1 1 1 - 1 - -
Osmerus mordax 4 - 3 - 2 - -
Pseudo-
pleuronectes
americanus 3 - 2 1 1 - -
Salmo salar ) - 3 4 2 4 -
Scomber scombrus S - - - 3 - -
Tautogolabrus
adspersus 2 - - - 1 - -
Urophycis chuss 2 - - - 2 - -
Zoarces
anguillaris 2 - - - - - 1
Raja erinacea 2 - - 2 2 - -
Raja scabrata 20 - 1 13 1 2 -
Ra ja
stabuliforis 1 - - 1 - - -
Squalus

acantnias %! - - - - - -
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Subfamily Sterrhurinae Looss, 1907

Brachypiallus crenatus (Zudolphi, 1802)

Subfamily Lecithasterinae Odhner, 1905

Lecithaster confusus Odhner, 1905

Subfamily Derogenitinae Cdhner, 1927

Derogenes varicus (Ifiller, 1784)

Podocotyle atomon (Rudolphi, 1802) Odhner, 1905

Hosts: Acanthocottus scorplus, Gadus callarias,

”seudopleuronectes americanus

Habitat: alimentary tract, mainly intestine,

Incidence: Sculpin: June 17/47 3 specimens from 1 fish

Cod: June 30/47 1 specimen from 1 fish
Flounder: June 11/47 2 specimens from 1 fish
June 28/47 4 specimens from 1 fish

Discussion: The specimens from the three hosts agreed with

the descriptions of Podocotyle atomon of Odhner (1205), i‘anter

(1926), Linton (1940) and Iiiller (1941) in most fundamental
respects and they were therefore referred to this specles,

The only characteristic causing some difficulty was the

position of the vitellaria. All description of T, atomon
mention the fact that the vitellaria run laterally in an

i Th | 7 he testes.
unbroken line and do not come together between t

i i - ni owever, although
lost of the material which was examined h ’ o

agreeing in the first point, do have vitellaria fillingz the
y o

intertesticular space to a varying extent.
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Lhls I'act has been observed before by various
authors. Linton (1940) stated: "In some cases there is little
or no Interval between the testes, in others there is an
interval Into which follicles of vitellaria are inserted'.
I'anter (1926) also mentioned a case where the vitellaria
apprcach each other and he considered the cesophagus lengtn
to be the best characteristic. Parlk (1937) found that the
distributlion of the vitellaria varies widely within a given

species,

Dawes (1946) emphasized the fact that Podocotyle

atomon is a very varlable species and voiced the opinion that
"several species which occur outside Europe will certalinly
prove to be invalid, and the same might be said of some

European forms."

During the present investigation, 1t was observed

that while trying to orientate a specimen of Podocotyle atomon

from Pseudopleuronectes americanus between the silide and the

coverslip under the microscope, a slight pressure brought to
bear accidentally on the trematode caused the yolk=follicles
to be pushed into the intertesticular space. This is interesting
in connection with Nicoll's statement (1909) "that artefacts

produced by inappropriate -methods of fixation nodify specimens

so that they answer to the descriptions of other species."

Miller (1941) in re-examining Stafford's slide

created the new species Podocotyle staffordi from

material,
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Gasterosteus aculeatus (StiCklebaCk). One of the distineiive

characteristi i v amand ] .
cs of this neyw Specles was said to be the fact

that "P. staffordi has the vitellaria £illins the inter-

testicular space but, unlive p, olssoni, the vitellaria are

not discontinued laterally in the region of the testes.®

M- -~ 4 - n{ ) . b
-1 opportunity was afforded to exsrine Lhet samne

slide material and in one specimen labelled Pococotyle atomon

from Acanthocoitus scorpius, the yolk-slands came together

between the testes and were continuous laterally.

From the table comparing the measurenents of :iller's

P. atomon and P, staffordi with the P. atomon collecte during

the present investigation, it would appear that there is a

"

general overlapping of characteristics and that =211 tie

speciriens belong to the highly var’able svecies, P. atomon,

Measurements:

P, atomon P. staffordi P. atorion

L.

IiTTer's material Millert's material Tresert matericl

Total length 1,45 - 3,81 mm 1,07 to 1.57 mm 4,33 rm

relation of length 1:4, 1:3 1:5, 1:6 1:6

to width

oesophagus length as long or somewnhat longer longer than

in relation to longer than than pharynx pharynx

pharynx length pharynx

Testes + width of £ width of body a little less
body than - width

of body
i 1 continuous continuous continuous

vitellaria lgterally do laterally fill laterally fill
not £ill inter- intertesticular intertesticular
testicular space. srace.

space,




Podocotyle reflexs (Creplin, 1825)

Host: Vicrogadus tomeod

Habitat: Intestine

Incidence: June 11/47, 3 specimens from one fish,

Discussion: The material at hand agreed in most points with

Odhner's description, with testes occupying almost the whole
body width and a relation of the length of the body to its

width as one to ten,

However, the cirrus sac reached just half-way the
distance from the acetabulum to the ovary and Odhner (1905)

mentioned that aspect as a characteristic of P, olssoni.

Iiller (1941) found this same condition in a specimen from

the hake,

Murthermore the oesophagus lenst of the present

specimens equals that of the pharynx, another feature of

P. 0Olssoni.

The material was assigned to P. reflexa with some

doubt, especially since the same fish contalned specirens which

were identified as P. olssoni, There is a possibility that

differential degrees of contraction caused them to assurie a

misleading appearance.

Dawes (1946) quoted I'icoll (1909) as finding "that

variability affects certain characters upon wiich Cdhner

depended. for the determination of P. reflexa e.z. shape,
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te i 2 1 2 * i :
flattening, relative position of tire suckers’, and also

mentioned that P. reflexa and p. olssoni may be identical

with P. atomon.

l‘easurements: length 4,43 1mm
width 45 mm
testes .26 mm wide by .47 w1 long

oral sucker el8 mm dlameter
ventral sucker .26 mm diameter
oesophagus length equal to pharynx

eggs o075 roz by 045 rm,

Podocotyle 2}ssq£i Cdhner, 1905

—~ost: Illcrogadus tomeod

Hablitat: intestine

Incidence: June 11/47 3 specimens from one fish.

Discussion: The material was found Iin association with

P. reflexa in a tomcod and there may be a possibility that it

represents strongly contracted specimens of the latter species

or that F. reflexa specimens belong really to P, olssoni,

In the discussion of P. reflexa, the possibility of assisning

P. reflexa and P. olssoni to P. atomon was also mentioned.

Measurenents: length 1,28 mm
width 29 mm
testes width .15 mm
testes length .16 mm
oral sucker .150 rra1 diameter

ventral sucker 020D 1M clameter
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oesophagus length equal to pharynx

eggs 075 mm by .03 mm

Sterin~ophorus furciger (Olsson, 1868)

Host: Pseudopleuronectes americanus

Location: Alimentary tract

Incldence: June 28/47, 4 specirens from one fish

Discussion: The specimens were typical Steringophnorus furciger

according to the description of Linton (1940) Filler (1941)
and Dawes (1946).

l'easurements: length 1l.22 mm

width variable since body is
spindle shaped.

oral sucker e 20 MM diameter
ventral sucker .4 mm

eggs .045 mm by 022 rm,

Otodistomum cestoides (Beneden, 1870)

Host: Raja scabrata

Habltat: Intestine

Incidence: August 29/47 1 specimen from 4 fish,

Discussion: The morphology was described extensively by l‘anter

(1926) and it was by comparison with his and llillert's (1¢41)

description, that the present specimen was assigned to this

speciese

The trematode was obviously immature so that neither

the esgs nor the genital papillae could be neasured and it was
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assig

nea to Otodistomum cestoides rather than O. veliporum

purely on the basis of its distribution,

m
There has long been a controversy about th

morphological basis for differentiating O. cestoides and O,

veliporum, Stafford (1904) who created the genus, assigned

his specimens to 0. veliporum but I7iller (1941) concluded that

they belong to 0. cestoides, wiich had also been succested by

D

Odhner (1911), Linton (1901) recorded 0. veliporum from slzates

at Voods Hole but later (1940) corrected the determination to

Oe cestoides,

Odhner (1911) cited clear-cut differences between
the two species, but in his studies of species fror Alasla and
Ilaine, lianter (1926) found that the only evident difference
lay in the egz-size and decided to assign the Pacific forms

to 0. veliporum, mean egg size 00,0855 mm, and the Atlantic

forms to 0. cestoides, niean egs size 0.0694 rm,

Dollfus (1937) in considering lianter's results added:
zanter ne paraft pas s'étre demandé si les différences, les
unes trés nettes, les autres peu marquées, qu'il constatait

entre ses exemplaires du Pacifique et les descriptions de

cestoides européens ne caractériseraient pas des formes d'une

méme espice plutdt que d'espéces différentes. Nous estimons,

en effet, que sur la cdte du Pacifique cormie sur la cbte de

11Atlantique, les Otodistoma de Raja étudiés par l‘anter sont
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tous des cestoides; pour nous

veliporum a toujours des oeufs a

A : h . »
coque cpalsse et, d maturité, des vitellogénes & follicules
beaucoup plus serrés et moins étendus postérieurerent que

cestoldes, aussi les formes déerites avec soin par :‘anter, nous

apparalssent-elles comme devant &tre rattachées toutes deux A

cestoides, et non pas, comme 1'a estimé llfanter, l'une a cestoides,

l'autre & veliporum". Dollfus went on to separate the two

species into six subspecies, based on the thiclkness of the

egg shell, the size of the ezss and the distribution.

Van Cleave and Vaughn (1941) reviewed the literature

on Otodistoma and also studied representative collections from

Raja stabuliforis of the New Hampshire coast and from Raja

blnoculata from Pacific grove, California. They concluded:

"Since the present series of observations on new raterial from
both coasts of North America show complete intergradation in
egg size, this criterion no longer holds as the basis for
separating two subspecies as proposed by Dollfus”, Consequently

the same authors maintained "that the American forms comprise

a single highly variable specles to which the name Ctodistomum

cestoides should be applied’,

Dawes (1946) felt that if the egg size of two of
the subspecies of Dollfus varied to such an extent as shown
by Van Cleave and Vaughn, "then the remaining subspecies are
invalidated" and "it seems logical to conclude that a single

species of the genus Ctodistomum infects cartilaginous fishes

all over the world, and that it should be known not as



cestoides but as 0. veliporum,

Although this conclusion seens lozie=sl, the ~rol

still in an unsettled condition and the present srecie

b L) . - . N - .
s, for the time beins, identified as 0, cestoides.

asurerients: lenzth 3¢5 mm
width 45 mm (at level belind
ventral sucker)
oral sucker ¢35 i dliameter
ventral suclier e2 v Tlareter,

Brachyphallus crenatus (Rudolpii, 1802)

sts: Clupea harengus, Osmerus mordax, Salmo salar

bitat: Stomach and remaincer of dizestive tract in the

rring and smelt., One specimen was found on the 5ills of
lmon., It ray be noted here that brematodes frequently mi
om the alimentary tract to tie zllls in fish which have
en dead for some time.

cidence: Herring July 28/47, 23 specimens from 11 fish,

I,

e
0]

July 31/47, 19 speclrens from oS T

oy

August 18/47, 6 specimens from 5 fis

Smelt June 11/47, 1 specimen from 3 fish
June 20/47, 54 specimens from 1 fish

Salmon June 30/47, 1 specimen from 1 fish

scussion: The specimens met with in this investigation
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1hls specles was first recorded from America by

£
Lander (1904), from Osmerus mordax, who described its anatomy

in detall under the name Temiurus crenatus. Cdhner (1905)

declared the American form to be identical wit!- tiie Suropean

Brachyphallus crenatus. Looss (1907) however, created the

specles B, affinis for American forms on the basis of Lander!'s

work, mainly because of the shape of the yolk glands. Lander
described the vitellarsa as irregular oval bodies witl. their
longest diameter parallel to the longitudinal axis of the
body, commonly slightly lobulated but sometimes with a regular
oval outline, and Looss declared that he had never seen such

vitellaria in European specimens of 3. crenatus.

However, lManter (1926) and Lloyd (1938), describing

American material from Osmerus mordax and Oncorhynchus

tschawytscha respectively, found that the vitellaria were lobed

and not appreciably longer than wide, But Lloyd pointed out
"that the vitellaria, when viewed from frontal or dorsal

aspect, usually do not show the lobulation completely, and

almost invariably appear longer than wide."

Linton (1940) reported the species from 18 hosts at

wWoods Hole, giving a description of a form from the eel with

lobed yolk glands.

The typical condition of the vitellaria of Brachyphallus

crenatus was also found in the present material, agreeing with

the observations of Lloyd, lManter and Linton regarding the

American forms of the specles,



Measurements:

Clupea Osmerus Calric
‘Length total 2,25 mn 2,25 mm 3e45 11
aprendage ¢35 m 60 ™m .50 1~
Viidth .30 1mm .26 m™m 66 m
oral sucler W15 o diam  .128 mm diam .29 mm diam
ventral sucker eld mMm diam 135 rm diam (25 i dlam
eges 023 mm by .023 mm by 023 - by
« 001 mm .009 rm 0075 mMm

Hemliurus levinseni Ocdhner, 1905

o

Host: Gadus callarias

Habitat: Alimentary tract.

Incidence: July 16/47 6 specimens from 100 fish

July 24/47 22 specimens from 31 fish
August 3/47 8 specimens from 12 fish
August 8/47 30 specimens from 21 fish

August 13/47 5 specimens froz 100 fish

Discussion: The present material was determined as belonging

to L. levinseni by consulting Odhner's (1905) description.

The most important characteristic for dlagnosis 1s
the almost equal size of the suckers, with the oral sucker
slightly larger at tires, According to lanter (1926) '"this is
a constant character and one which separates the species from

Hemiurus appendiculatus, 1, cormmwmis, ¥, 1liihei, and ¥. rugosus.”
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Lkl AL92U) mentioned that he found the seminal
vesicle to consist of two parts, a characteristic of the
specles; and the same condition was encountered in several

of the specimens from cod in the present surver,

Measurements: length, total 343 rm
length of appendage 60 mm
width .04 mm
oral sucker e26 111 dlameter
ventral sucker e24 mm diameter
egos | .015 mm by .075 rm.

Lecithaster confusus Odhner, 1905
b S ]

Host: Osmerus mordax

Habltat: Stomach.,

Incidence: June 20/47 1 speciren from 1 fish,

Discussion: Lihe's (1909) and Linton's (1940) descriptions

were used 1n the identification. The main probler was to

differentiate Lecithaster confusus from L., gibbosus.

Lilne used the position of the seminal vesicle in
relation to the ventral sucker as a characteristic, stating

that it extends behind the ventral sucker in L. confusus but

not L. gibbosus., Fe also mentioned the snhape of the ovary as

beine rounded in L. gibbosus and longish in L., confusus.
O

Neither the semlnal vesicle nor the ovary could be

distinguished clearly in the single available specimen., Fowever,
— S
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the lobes of the vitellaria were short and scarcelr as lonco

as broad, agreeing with Ithe's cdescription, Furthermore, <lhe

measurements placed the present material in the species

L., confusus,

(3 ‘ -l L3 - L s hd
Linton emphasized the value of the egg size, statinsz:
" > s . . °
In those cases in which the seminal vesicle, ovaery and
vitellaria are indistinct, I have referred thcse with ova

approximating 0.025 by 0.013 mm to L. gibbosus and those whose

ova approximate 0,015 by 0,009 mm to L, confusus.

lleasurements:

Lihe Fochs
length 1.0 - 1.5 mm 1,73 mm
width 0.3 = 0.5 rm o4 mr1 - 432 mm
oral sucker O.14 - 0.15 mm 0.15 mm
ventral sucker 0,25 - 0.27 mm 0,32 mm
egos 0.015 = 0,017 by .0149 mm by
0.007 - 0,009 mm .0071 ruz,

Derogenes varicus (1idller, 1784) "

Hosts: Gadus callarias, Osmerus mordax, Salmo salar,

Habitat: Gills, stomach. As was mentioned before in consicering

Brachyphallus crenatus, the location of a digenetlc trematode

on the gills of a fish is probably due to the rmigration of

the parasite from the alimentary tract following the death

of the host.
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Incidence: Cod July 24/47 11 specinens from 31 fish

August 4/47 15 specimens from 12 fish
August 8/47 37 specimens from 21 fish
August 11/47 13 specirens from 10 fish
August 13/47 18 specimens from 100 fish
Smelt June  20/47 3 specimens from 1 fish
Salmon  June  $0/47 36 specimens from 1 fish

July 3/47 18 specimens from 1 fish

Discussion: This was by far the most abundant species of

trematode encountered, occurring in large numbers in the
parasitized host specimens, often giving the stormach lining

a yellow appearance by thelr presence., I'anter (1926) mentioned
that 1t occurred in many host species but in small numbers,
but this does not seem to be the case in the present material,
The incidence given above for this case is misleadiné since
only representative samples were collected. The specimens

agreed with Odhner's (1905) and Dawes (1946) descriptions,

Measurements:

Gadus Osmerus Salmo
length 2¢55 mm 1,50 mm 1.71 mm
width «60 mm 25 1m .39 M
oral ¢ 30 mm 195 mm 18 M
ventral sucker ¢ O6 1M 255 rm ¢ 38 mm

«045 nm by «053 mm by «038 mm by

cgEs 030 rm | 025 mm 025 mm



2. CESTODA

The classification, according to Twhrman (1935) and
Dollfus (1942), of the species which were found in the present
investigation is as follows:
Sub-class Cestoda,
Order Tetraphyllidea,

Family Phyllobothrium dagnallli Southwell, 1927

Anthobothrium cornucopia van Beneden, 1850

Scyphophyllideum giganteum (van Beneden,1858)

Order Diphyllidea
Tamily Echinobothriidae

Tchinobothrium rajl nespe

Order Tetrarhynchidea
Family Tentaculariidae Poche 1926

Tentacularia coryphaenae Zosc, 1802

Famlly Lacystorhynchidae Gulart 1927
gubfamily Grillotlinae Dollfus 1942
apillotia sp. (/. Kahl 1937)

order Pseudophyllidea
Family Amphicotylidae ybelln
Subfamily Amphicotylinae Lithe
Fubothrium crassum (Bloch, 1779)

subfamily Abothriinae Nybelin

Abothrium gadi van Beneden, 1871

Pamily Cyathocephalidae ybelin

Diplocotyle olrikiil Lkrabbe, 1874




(@]
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phyllobothrium dagnalli Southwell, 1927

Hos®®: Raja scabrata, Raja stabuliforis

Habitat: Stomach, spiral valve, intestine.

Incidence: Prickly skate,

August 25/47 2 specimens from 4 fish

"R
=y
i i

[4

1

1

- N

August 29/4:7 4 S:ﬂ{;c’_rlenu AR
ivgust 30/47 1 specimen from 5 fisnh
Barndoor skate,

August 27/47 3 specimens from 1 fish

Discussion: The material agreed fully with the descrintion

of P, dagnalli of Southwell (1930) from Ceylon. T:at auloor

also drew up a table to show the differences between the

species Anthobothrium laciniatum Linton, 1890; A, pulvinatum

Linton, 1890; Phyllobothrium tumidum Linton, 1922, and

P, dagnalli Southwell, 1927, which resemble each otner very

closely and this table confirmed the present dlagnosis.

Neasurements: length 10 cr  (maximum)
width 1.5 mm (ripe rronlottid)
scolex 1.5 rm width

average mature segment: length 1,02 rm
width l.17 mm
cirrus

sac 375 rm long

Anthobothrium cornucopla van Beneden, 1850

Host: Raja scabrata
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—==7 wvvsmevhy splral valve, intestine,

Incidence: August 25/47 2 specinens from 4 fish

August 29/47 3 specimens from 3 fish

Auzust 30/47 24 specimens from 5 fis-

l > ] . - _
Discussion: According to the zeys of Joyeux and Baer (1936),

the materiagl appeared to belong to the species Anthobotiriunm

cornucopia. Iowever, the description in "Cestodes de France"

is very short. Southwell (1930) considered the genus

Anthobothrium to be included in the genus rhyllobothrium but

.2._.‘/'

did not mention the type-species A, cornucopia.

Linton (1901) showed a figure of Echeneibothrium SP e

(near E., affine Olsson) from the intestine of Rhinoptera

bonassus which has a great resemblance to the present material,

especially to one specimen which shows a myzorhynchus but no
locull, The possession of a myzorhynchus is a character of

the genus Echeneibothrium but this genus further nossesses

loculated bothridia. Linton (1901) did not indicate loculi
on the drawing and stated that they were not definite but
Southwell (1930) as well as Joyeux and Baer (1936) cited theilr

presence in Lcheneibothrium. But Southwell mentioned that in

a state of contraction or strong extenslon, locull are absent

i.e, cannot be seen.

The drawving of Fuhrmann (1935) of a scolex of A,

cornucopia from Galeus canis seems to show a myzorhynchus and

no loculi as in the case of the present specimen. Fuhrmann

gave the length of the cestode as 20 cm but the material at
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nana corresponds rather with Joyeux and Baer's measurerents,

10-252 mm,

Measurements: length 1.2 enm

width o6 rm (mature segment)
scolex width l.2 mm
bothridia «ol mm long

e26 mm wide

ripe segment .53 mm long.

Scyphqghyllideum giganteum (van Beneden, 1858)

Host: Raja scabrata

Habitat: Intestine.

Incidence: August 29/47 1 specimen from 3 fish

August 30/47 2 speclimens from 5 fish

Discussion: These specimens belonsing to the species

Scyphophyllideum giganteum differ from all other Fhyllobothriidae

in having enormous globular bothridia which have the appearance
of suckers such as are found in the Cyclophyllidea., Tliey were

identified by consﬁlting Tjoodland (1927) and Joyeux and Zaer

(1936).

lleasurements: length 12 cm,
width 4 rm maxirmum
scolex width Se D 1M
sucker 1 mm diameter
cirrus sac «75 mm long

ovary «3 mm vide.
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LCILLIIONOTAY I un razi Nn.sp,
(Plate TI)

Host: Rajia scabrata

Habitat: Stomach, spiral valve,

Incidence: August 25/47 21 specirens from 4 fish

August 29/47 1 specimen from 3 fisnh

Description: The length of the cestodes with seven prozlottids

1s about 3 rm. Often eight or nine proglottids are present,
depending at what stage the ripe segments detach the—selves.
The scclex measured to the base of the cephalic peduncle
("Kopfstiel™) is .850 mm long and the head, includins the
rostrum and "neck” but not the armed portion ("T'opfstiel™)
measures o575 mm in length. The '"neclt" has a width of

«195 mm and a length of ,480 rr:. The rostrwn with a dlameter
of 150 mm bears on either side groups of 30-32 hooks arranged
in two rows. On each side of the big hooks there are six
small hooks, Each large hook is ,113-.120 mm long and the
small hooks decrease in size golng toward the edge of the
cluster, There are no spilnes on the base of the rostrum,

but sore small ones are found on the "necl:' whicl. is over-
hung by two lappets or pseudobothridia. The latter are also
covered by minute spines and measure ,605 mr in length

and ,540 mm in width. The cephalic peduncle bears eicht .
longitudinal rows of eight hooks each, These hooks are
directed backwards and diminish in length going toward the

posterior end. The longest of these hoois are ,024 rz1 long
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allQ ulle i
J are all anchored to the body by a triradiate base.,

Following the cephalic peduncle, there are three-four i--—ature
proglottids wider than long, but increasing in lengzth toward
the posterior end of the worm, Tre [irst few im~ature serments
show hardly any structure but in the last cnes the zenital
organs are seen, These mature proslottids increase ir size
becoming lonzer than wide and the last attacied one measures
approximately 1.2 mm in length and o525 = in width., Tle
cirrus 1s covered by spines and situated in a cirrus sac
opening in the posterior third of the sesment, The vasina
opens next to the cirrus sac and leads to the U-shared ovary
situated in the posterior end of the seguent. There are about
16 testes which are square in the first proglottids and
gradually assume a round shape. The yolizc follicles fill the

lateral space and the eggs are ,015 mm by ,018 mmn, bluntly

rounded at one end and pointed at the other,

Discussion: Of the four srecles described briefly by Joreux

and Baer (1936) and in greater detall by Pintner (1889), the

present species differs from Z, affine Diesing in size, in

the greater number of rostral hooks and the smaller nmuber of
hooks on the cephalic peduncle as well as in tlie greater

number of testes; from B. brachysoma Fintner in size, in the

number of rostral hooks, hooks on the cephalic peduncle and

number of testes, as well as in the arrangement of the eggs,

and from E. typus van Beneden in the number of rostral hoolks,




LML VA Ve DUAY C&Vlty.

Incidence: 30/4 1
June 30/47 2 specimens from one rCish,

Discussion: The tw R . .
two specirens, at tre post-larval stace, were

diidis e

found moving ; i s
| ving around freely in the body cavity of a salmon

m ™ D - . .
They were ofl-vhite and loolzed 1lilze portions of the caeca

W &

Dollfus (1942) in discussing the genus Tentacularis

L.A.G. Bosc, 1757 sensu stricto, stated: "Ce genre corprend

D

peut-&tre plusieurs espéces, mais ltespdce-type (T. coryphaenae)

- , ,
/ "

SCu..C a

/
ot

“len Jécrite et tous les spéeiwens que j'ai
examinés ou dont jtal consulté 1la description ne paraissent
pas différer spécifiquerent de ltespéce-type. Je considére
donec, provisoirement, que toutes les espéces décrites se

rapportant 4 ce genre, peuvent se rarener A une seule, celle

anclennement trouvée & 1'état adulte par Cartels.”

Concerning the Tentacularia lesrva from salrmon,
Dollfus (1930) ~rote: "Doit-on considérer comrme identique a

Tentacularia coryphaenae Zosc (= papillosa Rud. non. nNov =

macrobothrium Rud. nom., nov,) la larve Tentacularia, parasite

du saumon, placée dans le méme genre par Sosc, flsurée pour

la premidre fois sous le nom d'!'Zchinorhynchus quadrirostris

Goeze (1782, pp 165-167, pl XIII fig. 3-6 du fole de Zalmo

"Tetrarhynchus

salar,L.,) redécrite par Ltthe (1910, p. 36

T, appendlculatus Rud. = T, macrobothrius

quadrirostris (Goeze) =

0. Sieb. c.p.' enkysté dans la paroi intestinale, le foie,

ltovaire, la musculature et aussi libre dans la cavite cene-

rale de Salmo salar L.)"
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Dollfus cited the opinion of Ieuckart (1820), von

Slebold (1850), Pintner (1925) in favour cf identify

-‘ v_' * (3 3 - -
coryphaenae with T. quadrirostris. Coming bacl: to the sare

c.: 7. coryphaenae) a été

question in 1942, he stated: "Ce nom (T
établi pour la post-larve (ou larve) trouvée par Sosc chez

Coryphaena; il est postérieur au nom spécifique donné rar

D ’
Goeze a la post-larve (ou larve) trouvée par Goeze chez

0y 0 A . . .
Salmo; j'estime 4 peu prés certain que gquadrirostris et

coryphaenae sont la méme espéce, mals je n'al pu me procurer,

pour vérification, de spécimens trouvés chez des Salmo; je

conserve donc, provisoirement, le nom spécifique coryphaenae;

lorsqu'il sera formellement établi qu'il n'existe aucune
différence spécifique, 11 faudra abandonner définitivement

coryphaenae au profit de quadrirostris.”

The present specimens from Salmo seem to be fully

in agreement with Dollfus' description of T. coryphaenae,

giving support to the establishment of vhe name 7. guadrirostris

which has priority. To be certain however, one would nhave to

be able to compare actual specimens from Coryphaena and Salno,

especially in respect to the size and arrangement of proboscis

hooks,

Measurements: length 5 mm
width 1,5 mm maximumn
proboscis .47 mm length

,045 mm width
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hook length «018 mm 2all similar
muscular bulb .8 mm length

proboscis
retractor «780 mm length.

Grillotia sp. (9. Kahl, 1937)

L ]

Host: Raja scabrats

Habltat: Spiral valve, intestine,

Incidence: August 25/47 10 specimens from 4 fish

August 30/47 2 specimens from 5 figh

Discussion: The material has all the claracteristics of

Grillotia sp. including the median insertion of the retractor

in the proboscis sheath, the homogenous armature cf the

probosces. The proboscls hooks also correspond to the detalled

drawings of Dollifus,.

lleasurements: length 10 mm - 6 cm
width O Mm - 2 rm
scolex 4 mm long

muscular bulb 1.35 mm long

proboscis 1.15 n long
hook .045 mm (largest)
ripe segment 9 mm long.

ubothrium crassum (3loch, 1779)

Host: Salmo salar

Habitat: Pyloric caeca, intestine.,
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Incidence: June 18/47

specimen from 1 fish

June 30/47

1

June 20/47 1 specimen from 1 fis-
S specimens from 1 fish
2

July 3/47 specirens from 1 Tish

Discussion: The material was found to be identical with

Subothrium crassum as discussed by Jardle (1932), Luitunen-

-v:\" >

Zitbaum (1933) and Joyeux and Baer (1936). Cooper (1918)

discussed the same specles under the name Abothrium crassun,

lieasurements: length 30-50 cm approx.
width 5 mm maxiru
scolex 2 mm length
1 mm width

ripe segment 375 mun length
4 mm width
cirrus sac .45 mm long,

Abothrium gadl van Beneden, 1871
e e

Host: Gadus callarias

Habitat: Pyloric caeca, intestine.

Tneidence: June 25/47 1 specimen from 34 fish

June 30/47 speciren from 1 fish

1
July 7/47 & specimens from 15 rish
July 16/47 1 specimen from 100 fish
4

July 24/47 specimens from 51 fish

* B | L Y
Discussion: The specimens from cod were determined as Abothrium




U

gadl according to Joreux and Baer (103G). Coo-ex (1217)
] - ) -
reported all the material from Iorth American rarine Gadilae

as belongine t Y s . - )
ging to the species Abothrium rugosun (bDatsel, 1722).

Joyeux and Baer (1936) as well as ar le (1932) gave tne host

o 3 > .
of Eubothrium rugosum (Batsch, 1725) as Lota vulgaris and

Lota lota maculosa which are fresh-water Gadidae, and tleir

R NPT

descriptions do not coincide with the aspect of the present

material, The former authors mentioned in resrect to . rugosum:

1 p 442
Cette espéce a été longtemps confondue avec Abothrium ~adi

van Beneden, 1871",

Cooper (1918) was well aware of the confision in the
nomenclature of the species and stated: "Thwus it s seen tiat
there is considerable detailed evidence that the species fronm

Lota 1s not the same as that from the marine hosts. One must

then go back of Linstow's tirme in order to determine, if
possible, what is the correct name for the latter!., After
citing many authors' opinions and descriptions, he concluded:
"The only course that seems open is to refer the species %o

van Beneden's Abothrium gadi. Icwever, in view of the fact

that no material from the European ling, (Lota vulgaris) was

available for a comparative study, the writer does not feel
justified in taking this step, but here retains at least

] ° vy Y~ 4 1 T
tentatively tne speciflic name tbothrium rucosum (Batsch, 1786),

i1
nec A, rugosum Goeze 17827,

From the evidence of vjardle, Joyeux and Baer, and
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Cooper as well as from 2 study of the present material, it

seems that the common Pseudophyllidean cestode of marine

Gadldae of INorth America belongs to the species Aboti:rium

gadl.

Measurements: length 50-50 cm, anvrox,.

width 4.5 mm maximum

pseudoscolex 3=5 mrm length (embedded in ost
tissue and degenerated)

ripe proglottid ,705 mm length.

Diplocotyle olrikii Iirabbe, 1074

Host: Pseudopleuronectes americanus

Eabitat: Intestine

Incidence: June 28/47 17 specimens from 1 fish

Discussion: The present material was referred to the species

Diplocotyle olrikii by consulting Wardle's (1932) description,.

»COOper (1918, 1921) described similar specimens under the name

Bothrimonus intermedius Cooper 1917 and Wardle's comment on

this point was: "The species appears to be essentially a parasite
of salmonoid fishes. The material described by Schneider, by
Nybelin and by Cooper was taken from pleuronectid fishes, wiich
are probably abnormal hosts. The creation of separate speciles

for such abnormally located specimens of D. olrikii purely

on the basis of differences from Krabbe's description, seemns

to me unjustifiable™.

In the specimens examined in this study, the two

bothridial apertures are alwajs distinctly separate.
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Measurements: length

Smm - 4 cm,
width 1 mm maximum
scolex 705 rm diameter

no external segmentation.

Se. ACANTHOCEPHALA

The classification, according to Markowski (1933),
of the specles of Acanthocephala encountered in this

investigation is as follows:
Family Echinorhynchidae
Subfamily Echinorhynchinae

Echinorhynchus gadi Zoega in IMller 1776,

Echinorhynchus gadi I#ller, 1776.

Hosts: Gadus callarias, l'icrosadus tomcod

Ilabitat: Intestine

Incidence: Cod June 20/47 1 specinen from 1 fish

June 30/47 63 specimens from 1 fish
July 7/47 44 specimens from 15 fish
July 16/47 25 specirens from 100 fish
July 21/47 13 specimens from 24 fish
July 24/47 38 speclrmens from 31 fish
August 4/47 17 specimens from 12 fish

Aucust 5/47 16 specinmens from 9 fish
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August 8/47 1s srecirens from 21 fish
fugust 11/47 6 speciriens from 10 fish

Tomcot .
‘ June 11/47 44 specimens from 1 Tish,

Discussion: Ltthe's (1911) and larkowsi:its (1933) descriptions
and drawvings referred the present material to the srecles

Echinorhynchus sadi,

l'easurements: lenct™ 1-5 or

il @

average femsle length 4 en

width 1.5 mm

provoscis « 205 mm long
.2l 1 wide

average male length 1 ci,

width .225 mn,
proboscils .27 1 long
testes «00 rm DY LO2 m™m
cerient gland J7¢ T by J3E rm.

4, TEITATODA

According to Punt (1941), the classification of the

rematode svecies investicated in this study 1s:

Superfamily Ascarolcea nailliet and Ilenry, 1C195

- ] 3 ™ * o R -] O.;
Family lieterochellidae Nailliet and XZenry, 1010

cubfamily inisaliinae Railliet and Zenry, 1012

Contracaecum aduncun (Rudolphi, 1802)
Subfamily rcanthocheilinae

Tustoma rotundatum (Rudolphi, 1819)
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Subfamily Goeziinae (Iravassos, 1920)

Anisalzis sp,

Punt did not mention the genus Porrocaecumn.

Baylis (1920) proposed a different classifica:

o

b

on:
subfamily Crossophorinae 2aylis 1020
subfamily Heterocheilinae

subfamil:y Goeziinae

subfamily Anisakinae Railliet anc Eenry, 1212
emend, Baylis 1920,

Anisakis

Forrocaecum

Contracaecum

Baylis did not mention the genus EBustoma or its synonyms.

Porrocaecum sp., larvae
f—— — — - ———]

Host: Gadus callarias

Habitat: luscles, body cavity.

Incidence: The incidence of this and the following nematode

species is not given since it would only be misleading,
Representative samples only were collected since the total

amount of parasites present was too great.

Discussion: Ali the larval forms with an intestinal caecum

. (4 1
and a ventriculus were determined as belonging to the genus

Porrocaecum. Some of the smaller larvae without caeca nray

also have belonged to this genus.
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Baylis (1944) after dealing witr the question of

he ifi 1 .
the classification of marine ascarids ot some length stated:

". *
Considerably greater experience acquired since tat tire ras
tended to confi . . .

firm the writer in the belief that the caecum

of this type of larvs (Porrocaecum) 1s only developed graduall

during its sojourn in the fish host, and that the young
larvae, before 1ts development, cannot be distin~uished with

any certalnty from those of Anisakis., It is for this reason

that in more recent publications (e.g. Baylis, 1929 p. 546)
when recording larvae with a ventriculus but wit-out an
intestinal caecum, the writer has been careful to call thern

Porrocaecum or Anisakis sp."

Punt (1941) mentioned that larval forms of Anisalils

beyond 28 mm. 1n length possess an intestinal caecun "ciez
des exemplaires dont la longueur dépasse 28 rmmj; ltintestin
peut-8tre prolongé en forme de caecum, longeant le ventri-
cule et 4 peu prés de méme longueur (d'aprés H. 3aylis et

dtaprés mes propres observations chez QOsmerus eperlanus L.)

I1 est possible qu'il s'tagit ici d'une autre espéce; en

effet, & ltheure actuelle, on ne connalt aucun Anisakis

adulte pourvu d'un btel caecum’., However, e misinterpreted

Baylis since the latter reported that Porrocaecwr larvae,

shorter than 28 r,, do not yet have a caecum and therefore

look like Anisakis.

Baylis (1944) and Punt (1941) botir questioned

Kahlt's (1939) and :tilier's (1930) ability to identify



ecifi .
sp lcally larval stazes of ascarids in riarine fisres and

rave excellent 93 e
8 ) reasonsto disregard iahlts and 1
identification,

lieasurements: length 1-3 en

1
width 165 rm - ,525 i,

m e '
e measurerents of all structures are very variable,

Contracaecum aduncum (Rudolnhi, 1802)

Hosts: Gadus callarias, Tautogolalxus adspersus, liicrogadus

tomcod, Salmo salar, Acanthocottus scorpius,

Pseudopleuronectes americanus, Scorber scombruse.

Hebltat: Stomach, intestine, body cavity, ruscles.,.

Discusslon: Adults as well as larvae of Contracaecwr vere

found. The larvae coulcd not be identifled specificall; but
the possession of an intestinal as well as an oesophageal

caecum clearly placed them in the genus_Contracaecur; and 1t

seems very probable that they belong to the species C., aduncun

] ~ . KRN e 1. . 3‘ s - 1/\
since they were found in U.& s8I’ host specluens 2s the adults

of that species., The acdults were determined as belns C. aduncun
by referring to 'the illustrated descrivtions of ILiehl (1936),
Lo

Punt (1941) and rTarkowski (1933).
Xahl, as well as most authors, recorded this nenatode

under the name C. clavatum but Punt (1941) In reviewing

. el -7 2 . Schnelder sav
the literature remarized tiat no autaor after A. S

sice the other and as

all the species of Contracaecur One be

.
~ ! veared, Punt also steted
a conseqguence, many synonymous names appea R



that the specific dia-~ 3 . .
P dlasnosis of these species 1s based on tne

structure of the lips, but that a detailec comparative study
of the literature as well as of actual =aterial cid not reveal
any significant differences betveen many forms, Ee drew up =

o~

list of synonyms, including C. clavatum to be replace” by

the name C. aduncum which has priority. The ar-uments of

Punt seem very convincing and the present material was therefore

determined to belong to the species Contracaecir acduncur,

I'leasurements: length 1.5 cm - 7,5 en

width el35 rm - 525 rm
ego «045 rm - ,060 rmm diamecter,

The measurements of all structures are ver; varliable,

Eustoma rotundatum (Rudolpnhi, 1819)

e — |

Host: Raja erinacea

Eabitat: Stomach, spiral valve.

Incidence: August 15/47 11 specimens from 2 fishes.

L d L d
303

Discussion: The present specimens were identified according

to the desecription and drawincs of Punt (1041) with wvhich
they agreed in all respects. Linton (1901, Tlate III, firs.

£

. . S J 7N
14-18) gave an 1llustratlion ol the same specles under t:e

name Ascaris rotundatus.

‘Punt doubted that the larvae reported by \iiller

(1930) under the name Anacanthocheilus rotundatus really belong

to this species but was of the opinion that these larvae

represent the genus‘Anisakis. Baylis (1944) stated: "Thus
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Wilker (1930) records larval forms from numerous fisres,

articularl il . )
P Yy Gadidae, from the lorth Sea, which he consifers

to be those of Anacanthocheilus rotundatus., Judging by his

figures, however, there seeris to be nothins to dist

[

nrulsh

Clin

these larvae from those of Anisalis or from ~oun~ larvae of

Porrocaecum”,

Ileasurements: length 3-4 cnm

width B05 mn

Anisakils sp. larvae

Hosts: Gadus callarias, Clupea harengus, llicrogadus tomecocd,

Salmo salar, Osmerus mordax, Urophycis chuss,

Scomber scombrus.

Habitat: Stomach, intestine, body cavity.

Discussion: The larval forms, possessing a ventriculus but

lacking caeca, were referred to this genus. Some of these

may really represent young forms of Porrocaecum and this

question has been discussed when considerins the larvae of

Porrocaecum.,

Measurements: length 9 mm - 3.l cm.

All the measurements are very variable,

¢) Arthropods:

1. COPEPODA

s £3 3 " 3 1nd
7i1son's (1932) classification ol the genera foun
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in this investisation is as follows:
Order Copepods

Sub=~order Caligoidesg

Caligus curtus IHller

Lepeoptheirus salmonis (Kr8yer)

Lernaeocera branchialis (Linnaeus)

sub-order Lernaeopodoides

Charopinus Cameroni NeSPo,

Clavella uncinata IMller

IR

different,
Order Copepoda
Tribe Caligoida G.0. Sars
Family Calizidae

Caligus curtus O.F, 1Hller

Lepeoptheirus salmonis (Kr8yer)

Tribe Lernaeoida G,0., Sars
Family Lernaeldae

Lernaes branchialls Limaeus

Family Lernaeopodidae

Craropinus Carmeroni mn,sp.

Clavella uncinata 0,7, tller

Caligus curtus Ixller

Host: Gadus callarias

Habitat: outside suriface.
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- e

Incidence: Almost all cod examined had these copepods on their
skin., The total number per fish could not be deterrined

accurately since the cod had usually been stored for zore

time in the hold of a ship and been nancled extensively belcre

examination, causing many externsel parasites to beccre cetached.

The average number per fis sgeemel to “e 5-1N r-raslites.

Discussion: Dotk the nales and the females were encountered

snd corresponded to Uilson's (193%2) description,

leasurerients: female-

length 30 rx- (wiith egs sacs)
es sacs 13 ru lengtn
cepralothorax 6 mm length

" 5 mm width
mnale=
length 18
cephalothorax S ri. length

n o 1 width (rastinum

Lepeoptihelrus salmonis (irdyer)
Lepeop v tores =

Tost: Salmo salar

Zabitat: external surface

on examined, iany were undoubtedly

Incidence: On every salm

rubbed off during nandling of the f£ish and therefore the

total number per fish could not be recorded.
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Discussion: 7

« and A, Scott's (1912, 1913) =sccount of the

Specles was consudted and led to its diapgnosis. Zoth malcs

and females were found,

Veasurenents: femsle-

total length 47 vm
€Ca sacs 35 mn
cephalothorax S rm length

il .
4 mm width

male-

total length 7 mm

cephalothorax 4 mm length
i 4 rm width

e

Lernaeocera branchialis (L

P ]

nnaeus )

Host: Gadus callarias

Habitat: Gill arches.

)
e
6]
t

+

Incidence: June 25/47 1 specimen from 34

s
O
:‘5
}...l
! y
| Sl

June 30/47 1 specimen I

July 3/47 1 speciren from 10 fish

Discussion: All three specimens which were found "ere females,

ilson's (1932) and T. and A. Scott (1912, 1913) gave excellent

pl

descriptions and $1lustrations of this species.

Measurements: body  3-4 cm length

neck 1 cm length
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Charoplinus Cameroni n.sp,
%%

(Plate IT and I17T)

Host: Raja scabrata

Habitat: External surface

Incidence: July 16/47 < specirens from 1 fish

August 25/47 2 specirens from 4 7ish

August 50/47 5 specirens from 5 fish

Descriptlon: TFemale: The head is almost triangular in dorsal

view and 1s inclined forwards or ventrally at a 45%ngle., This
is followed by a short neck, narrower than the base of the head
and cecnsisting of a single segunent. The trunk is relatively
plump, much wider than the head and almost oval, with the
longer axis directed sideways. Thie pcsterior end of the trunk
is emarginated and bears the egg-sacs and posterlor processes,
The egg-sacs are quite plump and long, being twice the length

of the trunk. The posterior processes are situated dorsal to

the egg-sacs.

[ 3 * . [ 3 "
The first antenna is four-jointed and bears two

terminal spines as well as several spines at the Joint between

the last and penultimate segment. The second antenna is almost

chelate wit a curved exopod, having a dentate marz

. . " mi i o me
jointed endopod. The endopod has two terminal spines

first mexilla is tipped with three large setae and bears =z

bifid palp. The second maxilla are somevhat longer than the

body, excluding the es3-sacs. There is no bulla and the ends
3 O
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of each maxill nif

a ramify throughout the host tissue, The mandibles

(O ) — - .(,4,.'.-‘(.12.‘ b

are narrow and o 3

and long and bear a small number of coarse teetil

[

he maxilli
T llipeds are very stout and chelate, with a curved

second joint articulating at right angles to the first joint

7o nmales were found,

reasurements: average female speciren

t ~ . 9 @
otal length 2 em (including eggs-sacs)

cephalothorax 2 rur lengtn

3 rm width (mexirium)
17 +
neclk .75 mm length

trunk 5 rm length

7 v width
posterior processes 2 nra lengtin

7 1 width
e sacs 1 ecm long
first antenna .180 mr: long, .120 rm wide at base
,040 1 wide at tip

second antenna ,135 rm wide at base

,125 mm lon

!

1
first maxilla J150 mm long, 037 rr wide
second maxilla & mn long
maxilliped 1st joint - .195 mm wide
170 mm long
ond joint - 150 long
,075 rm wide
mandible ,060 rm long

,0075 rm wide
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Discusslon: The present

Sbecles belongs to the genus Charorinus

Kr8yer as defined by ilson (1915),

the most strilzing Teature

— L - oo W e

$ 1~ gla 2 0 . .
being the lacl: of a bulls whicl differentiates it, aronr

[S9]

Trer

characteristics, from the genus Lernaecrodinz, Wilson ‘escribed

the ceprhalothorax as beinc bent dorsally but T. and A, Scott

(1912, 1913) show Charopinus (Lernaeopoda) clutiae and

Charopinus ramosus with the cephelothorax bent forvards so

- - Cuala

that the present species is not to be excluded fro~ the genus

on that basis.

The closest resemblance to the present nateri-=l,

within the genus Charopinus, 1s showmn by Claropinus remcsus as

deseribed and figured by T. and &. Ceott (1612, 1913). This
species has the cephalothorax projecting forwords and tle
rmouthparts (Scott 1915 plate LIV figs, 18-22) eriibit a creat
similarity to the specirmens at hand. The main difference of

the mouthparts lies in the shape of the {irst mexilliped

which has a long and slender second joint. The first maxilliped

of C. dalmanni (Scott 1915, plate LIV fig. 16) has a shape

° _ an s ~ -
identical to that of C. Careronl,. mM-e mandible of C. ramosus

also differs from the new specles In beling oblicurely truncate

at the tip. The mouthparts of C. cluthae are also sinmilar but

. S asr ﬁ."—l -~ and. the
this species possesses 2 bulla., The body snape€

. i ) Na i 4 ~117 tj f\?’l Of tl’le SeCOTlC."‘ qu'.‘»—llae
proportions as well as T-:€ configura

1 £ oo 1 v the rresent
1 1 e know < haropinus fror the
differentiate tiie known Specles of (i

SpeCieSo
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The material i - . ; .
18 therefore assigned to tie new srecles

Charopinus gGameroni in honour of Dr

T.0.l.e Careron.

Bere (1903) in her description of Lernaeopodina

longimana from Raja scabrata from the Zay of Fuinds mentioned

2 strange specimen, differing from the others in possessing

3

second maxillae without a »ulla and with: dichotomous rarel—in

branches, The first maxillae of this specimen were "tipned
with Three setae instead of two and the palp, instead of

having a bifild appearance ended bluntly and bore three small

spines"., It 1s possible that this was a specimen of Ciaropinuc

cameroni,

Clavella uncinata (Ifillier)

Fost: Gadus callarias

Habitat: Gills, buccal cavity, anal region.

Incidence: These copepods are situated in more sheltered places

and are more securely attached than Caligus or Lepeontieirus

and the number observed on each fish probably zives the true
incidence of infection. The number cited refers to the female

specimens. Cne or two ~ales were usually found attacred to

each female.,

June 24/47 o specimens from 1 fisn
June 25/4'" 13 specimens from 34 fish
July &/47 5 srecirens from 10 fish
July '7/47 18 specirens from 195 fish

July 11/47 4 specimens from 70 fish
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July 21/47 42 specirens from 2l fisnh

Auvgust 4/47 14 specirens from 12 fis-
August 5/47 2 specimens from ¢ fign
August 8/47 28 speciriens from 21 fish
Avgust 11/47 4 specimens from 10 fish

August 15/47 9 specirens from 100 fish

Discussion: Wilson (1932) and T. and A. Scott (1912, 1913)

reported the species Clavella wuncinata fron tre gills of gsadoids

and the present material seems to agree witir their descriptions.

Leigh=-Sharpe (1925) in his revision of the British

species of Clavella stated: "The mermbers of tie genus are pre-

eminently parasitic on gadoid fishes, each species of Gadus

1s accompanied by a characteristic specles of Clavella., ‘here

two or more species of the latter occur in the same host, each

has a definite location, thus with

( C. sciatherica occurs in buccal cavity

Gadus morrhua ( pharyni.
( C. iadda occurs on the sliin, fin, tail,
anus.

One of the most decisive characters serving for ldentification
is the bulla., This varies according to the species (a) in shan
being spherical, ovate, clavate or otherwise and (b) in resrect

to its channelings. In C. iadda each channel divides into four.

. - . B . 3 I i _‘ 1“‘. .I.Lyiel
In C, sciatherica the two channels unite to forr a single che

- . 0 . ] 1! by
which afterwards forks, each branch dividing into four™. e

v e ' th i herical and
also reported that the bulla of the latter 1s sp.ieric

that of the former ovate, piving drawlnss to illustrate these

natnte Taish-tharne doubted the exlistence of the specles



—~
QD)
W

~

Clavella uncinata,

In the present investization, trhe material fror tie
gills and buccal cavity was not zert separate from tl.at cof
the anal region because it was not realized, at the tiﬁ; cr
collection, that there was a possibility of twe species being
present. Zut althoush numerous srecimens were collechel fro—
the latter reglion, a thorsuzh exam’ratlion of each bulla

revealed only one vhich could correspond tc “e ‘escri-ticn

I2¥a!
o

Y

e

¢
}.
C
[ ]
pae

Furthermore, Bere (1930) and esreclally ilson

(1932) only reported the one species Clavella uncinata from

North Americen cod, altnough they must Love been aowvare of

Leigh=Sharpe's previous publication.

-

The present material is thercfore assi;ned to the

species Clavella uncinatea,
l’easurements: Temale=
length 1l cm

e;s sacs 7 rm long

ond naxilla 6 rr long

trunk 3 mm long

1ale- 435 mr by «390 rm.
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VII. SUIIARY 17D

MU= T T .
- oL LU Cllz

IFine spect + . . ~
pecies of tremauodes, nine srecles of cestodes,

one specles of Acanthocephala, three specles of nerstodes

and five species of copepods were found in fish fror - e

Bay of Chaleur,

Two new species, a cestode Echinobotrrium ra’i from

Raja scabrata and a copepod Charopinus Cerieroni from the sare

host were described and figured.

The most heavily infected fich host was the cod’ish,

Gadus callarias which was parasitized by three species of

trematcdes, one species of cestode, one species of Acanthocenhala,
three species of nematode and three species of corvepod. Text

in order are the salmon Salmo salar with two species of

trematodes, one species of cestode, two species of nematodes

and one species of copepod; and the Pricl:ly skate, Raja

scabrata with one species of trematode, five species of

cestodes, and one of copepod. Ilcrogadus tomcod, the Tonicod
harboured five parasitic species, two of trematodes, one of
Acanthocephala and two nematode specles, Four specles were
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present in Osmerus mordax, the Smelt, of whiclr three were

and one was a nematode, and in Pseudopleuronectes

trematodes,

americanus, the 7inter flounder with two speclies of trematodes,

one species of cestode and one of nenmatode. & double infection

i rencus, the Ferring, parasitized [ohid
was shown by Clupea harengus,

one trematode specles and one nematode speciles; by ocomber

. .. it remnnl mamaattieed hv Fuo nematode snecies:
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and by Acanthocottus scorpius, the Short-rorn tculpin,

parasitized by a trematode and a nerstode srecies. A cinsle

species of nematode was found in Tautogolabrus sdsrersus,

the Cunner, Urophycis chuss, the Squirrel Tal-e,

-

andc

-~ -
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erinacea, the Bummer skate, while Raje stebuliforis, the

Barndoor skate had one cestode species. An unidentified
species of Firudinea was found in the bucal cavity of Zoorces

anguillaris, the Zelpout; and Squalus acanthias, the Sping

dogfish was free from parasitic infection.
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