
. ,. .. .... 
.. . 

·· .... :·': 



STUDIES ON PARASITES AND DISEASES OF MARINE 

AND ANADROMOUS FISH FROM 

THE CANADIAN PACIFIC COAST. 

A Thesis 

By 

Leo Margolis 

Submitted to the 

Faculty of Gre.duate Studies and Research 

in partial fulfilment 

of the requirements for the degree of 

Doctor of Philosophy. 

McGill University 

August, 1952 



ACKNOWLEDGEMENTS 

I wish to thank Professor T. W. M. Cameron, 

Director, Institute of Parasitology, for making this 

study possible and for his helpful guidance and assistance 

in the preparation of this thesis. 

I also extend my appreciation to Dr. J. L. Hart, 

Director, Pacifie Biological Station, for the facilities 

and co-operation accorded me during the initial field work 

of this study, and the members of the staff of the 

Biological Station who contributed specimens. 

Special thanks are due Mr. R. w. Wilson, of the 

Pacifie Biological Station, for his invaluable assistance 

in securing host specimens from commercial fishermen and 

plant owners and for his aid in the identification of the 

fish. 

I also wish to express my gratitude to the many 

persona connected with the British Columbia rishing 

industry who facilitated the collection of material on 

which this thesis is based. 

I also wish to thank Professor R. A. Wardle, 

University of Manitoba for the loan of cestode specimens, 



Dr. J. L. Hart for the loan of trematode specimens collected 

by the late Dr. S. H. McFarlane, and the Department of 

Zoology, University of Washington, Seattle, for the loan of 

trematode specimens collected by the late Dr. L. c. Lloyd. 

For financial assistance I am indebted to the 

National Research Council of Canada and the Fisheries 

Research Board of Canada. 



TABLE OF CONTENTS 

Page 

INTRODUCTION--------------------------------------- 2 

REVIEW OF FISH PARASITE STUDIES ON THE 

WEST COAST OF NORTH AMERICA------------------- 4 

CHRCKLIST OF PARASITES RECORDED FROM FISH 

ON THE WEST COAST OF CANADA ------------------ 13 

MATERIALS AND METHODS ----------------------------- 24 

RESTJLTS ------------------------------------------- 31 

Trema toda (Digenea) ----------------------- 32 
Trema toda (Monogenea) --------------------- 81 
Ces toda - ---- -- -- - -- -- - --- - - -- -- - ---- -- --- - 85 
Cestodaria ------------------------------- 109 
Acanthocepha.1a --------------------------- 111 
Nema toda --------------------------------- 121 
Copepoda ---------------------------------175 
Cnidosporidia (Myxosporidia) -~----------- 181 

DISCUSSION AND SUMMARY ---------------------------184 
BIBLIOGRAPHY -------------------------------------200 
FIGURES 



INTROWCTION 

The parasites of marine and anadromous fish 

occurring in Canada'a Pacifie waters, their economie import­

ance, pathological significance and host and geographical 

distribution have not been studied intensively. This 

becomes more apparent when one considera the number of 

species of fish inhabiting this area (245 listed in Clemens 

and Wilby's "Fishes of the Pacifie Coast of Canada~ 1949) 

and the relatively few species (thirty-one) and individuals 

of the species, and restricted areas which have been 

investigated for parasites. The only area. in which fiah 

have been subjected to parasitological studies is the 

Strait of Georgia. Again when the extensive investigations 

of parasites of fish found ·in European waters, in the North 

American Atlantic, in Japan and other localities are brought 

to one's attention, it is evident that we must know little 

concerning the parasitic fauna of Canadian Pacifie fish and 

the distribution of these parasites. Parasitological 

investi~tions of fish in the neighbouring United States 

and Alaskan Pacifie no doubt contribute to our knowledge of 

what we might expect in the way of parasites in fish from 

the coastal waters of British Columbia, as most of the 

species of fish occurring in Canadian waters have a 

distribution range from Alaska to Califor.nia. Studies of 

thia nature have been more frequent in the United States 
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than in Canada, but the parasitic fauna can still be 

considered as largely unknown. 

This thesis is intended to correlate our 

knowledge of the parasites of marine and anadromous fish 

of the west coast of Canada, and to add to this knowledge 

by etudies made on a co~ction of parasites, mainly from 

the British Columbia coast. The material and information 

used in this study was collected mostly by myself during 

the summer of 1951. In the course of the text, "North 

American west coast" will imply the west coast of Alaska, 

Canada and the United States, Mexico not being included. 

I have chosen to exclude Mexico, as we are here dealing 

with a tropical fish f'auna, largely different from that 

found in Canada. 



SUMMARY OF FISH-PARASITE STUDIES 

ON THE WEST COAST OF NORTH AMERICA 

TREMATODA (Monogenea) 

The first reference to a parasite of fish on the 

west coast of North America appears to be that of De La 

Martiniere in 1787 when he described an ectoparasite of 

the ocean sun-fish. He did not recognize the nature of 

the :pa. ra si te a nd referred to i t as an "insee t". He 

stated that it occurred on this fish between Nootka 

(presumably on the west coast of Vancouver Island) and 

Monterey Bay, California. This parasite was not named 

and was inadequately described according to· modern 

standards. The host was not accurately identified but 

merely referred to the genus Diodon. Priee (193gA) 

presented evidence to show that the fish could only be 

the ocean sun-fish, Mola mola {: Diodon mola). Bosc 

(1811) recognizing the true nature of this parasite, 

named the fluke Capsala martinieri n. sp. Priee regarded 

Tristoma molae, a common ectoparasitic trematode of Mola 

mola, as a synonym of Capsala martinieri Bosc, 1811 and 

recognized the latter name as valid for this cammon 

parasite of the ocean sun-fi ah. There are no other 

records of ectoparasitic flukes from British Columbia 

coastal fish. 
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Causey (1926), Priee (1937A, 1938B) and Linton 

(1940} described new species of monogenetic flukes from 

Alaska. 

In Washington State studies on monogenetic flukes 

of marine fiah have been confined to Puget Sound. Public­

ations dealing with these parasites are those of Miller 

(1927}, Fo1da (1928}, Guber1et (1934, 1937), Bonham and 

Guber1et (1937, 1938) and Kay (1942A). Priee (1942) a1so 

desoribed a new species from Puget Sound. A paper 

entit1ed "Further studies on monogenetic trematodes from 

Puget Sound fish" was in preparation by Bonham and Guber1et 

at the time of Guber1et's death in 1940. This paper does 

not appear to have been pub1ished. Guber1et's paper of 

1937 was a review of the ectoparasitic trematodes of 

Pacifie coast fish. 

In Ca1ifornia Heath (1902}, Guberlet (1936) and 

Menzies (1946) described new species of monogenetic 

trematodes. 

TREMA TODA ( Digenea) 

Digenetic trematode studies on the west coast of 

Canada were confined to the two papers of McFarlane (1934, 

1936), who studied these parasites in fish from Departure 

Bay and near Nanaimo, Vancouver Island. He described 
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fifteen species, of which eight were new. 

Manter's (1926) report of Otodistamum veliporum 

Creplin (1834) and Ward and Fillingham's (1934) description 

of a new species from a toad fish are the only references to 

digenetic trematodes in marine fish of Alaskan waters. 

Several papers dealing with digenetic trematodes 

of fishes from Puget Sound, Washington, have appeared in 

the literature. The first of these was published by Lloyd 

and Guberlet (1932). In 1936, these same authors reported 

Syncoelium filiferum (Sars, 1885) from Pacifie salmon. 

Lloyd (1938) presented the most extensive report of 
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digenetic trematode parasites of Puget Sound. fish. Fourteen 

speëies of which Lloyd considered four to be new, were 

described. Acena (1941) created a new genus of Opecoelidae 

and a new species of Lecithocbirium from Sebastodes spp. 

In 1947 he erected a new genus of Hemiuridae and a new species 

of Lepidapedon for parasites from Puget Sound fish. Kay 

(1947) described Otodistomum plicatum n. sp. from Hexanchus 

griseus. Kohlruss (1933) studied the morphology o~ ~ish 

trematodes from Puget Sound. His resulta were not published 

but presented as a thesis to the University of Washington, 

Seattle. 

From the coast of Oregon, Gregoire and Pratt (1952) 

in an extensive survey of the parasites of the brill (Ropsetta 



jordani), recorded Lecithochirium exodicum McFar1ane, 1936 

from the s tomach of this fish. 

Studies on digenetic trematodes parasitic in 

marine fish of Ca1ifor.nia waters have been restricted 

main1y to littoral fish. Sleggs (1927) reported Distamum 

veliporum (Creplin, 1834) from Raja sp. and a hemiurid from 

a flounder. The description of the hemiurid is too meagre 

to permit of its proper identification. Park (1936, 1937A, 

1937B) described two new hemiurids, eight new species of 

Podocotyle and a new genus of Allocr~adiidae (now placed in 

the Opecoelidae) from Dillon's Beach. In the paper dealing 

with the P6docotyle spp. (Park, 1937A), he reviewed the 

genus and gave a key to all known species. Noble and Noble 

(1937) and Noble and Park (1937) described two new trematode 

species. Linton (1940) reported three trematodes from 

Oncorhynchus tshawytscha in California. Van Cleave and 

Vaughn (1941) studied the genus Otodistomum in California 

skates and compared the species with specimens from Alaskan 

skates and Atlantic skates from Maine. They concluded 

that only one species, o. cestoides van Beneden, 1871, 

occur~ in North America. Four new species were created 

by Annereaux (1947A, 1947B) for trematodes from Ca1ifornia 

marine fish. Johnson (1949) described a new species of 

Podocotyle from Monterey Bay. Manter and Van Cleave 

(1951) studied trematodes from fishes caught near La Jolla. 
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Their paper representa the most general trematode study in 

California marine fish. Seventeen species, of which eight 

were considered as new, as well as two unidentified immature 

hemiurids and unidentified species of Phyllodistomum and 

Lepidapedon were recorded. 

CES TODA 

The cestodes of British Columbia coastal fish 

from the Strait of Georgia, have been dealt with by Wardle 

{1932, 1933A, 1933B, 1934)~ Kuitunen-Ekbaum made small 

contributions {1933C, 1933D). Wardle recorded six adult 

species, of which one was described as new, and four 

larval cestodes. 

From Alaska, Canavan {1929) described a new 

tetraphyllidean cestode from a salmon. This 1s an odd 

record s1nce tetraphyllidean cestodes are normally 

parasites of Xlasmobrancbs. Hart {1936A) reported a 

trypanorhynchid larva from a shark. 

Cestode etudies in Puget Sound, Washington are 

thos e of Hart and Gub er let { 1936 ) , Hart { 1936A, 1936B.) 

and Ka y { 19428). Hart and Gu berl et studied the 

Spathebothridea, Hart {1936A) the Trypanorhyncha, and ~rt, 

1936B) the Tetraphyllidea. Kay described a new species of 

Phyllobothrium. Linton "(1898) described a new bothrio­

cephalid, which was redescribed from the same material by 
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Cooper (1919). 

S1eggs (1927) described rather poor1y four 

cestode species from Ca1ifor.nia marine waters and Pintner 

(1930) identified Gilguinia tetrabothrium (van Beneden, 

1849) (= G. squa1i (Fabricius, 1794) from Squa1us 

suck1eyi of Pacifie Grove. 

CESTODARIA 

Cestodarian parasites of the genus Gyrocoty1e 

have been recorded from the rat-fish (Hydro1egus co111ei) 

on the west coast of North America by Kofoid and Watson (1910), 

Watson (1911) and Ward (1912) from California waters, by 

Ward1e (1932) from the Strait of Geor~ia, British Columbia 

and by Lynch (1945) from Washington State. Watson (1911) 

described G. fimbriata as a new species, as wel1 as ~ 

~ (Gr6be and Wagener, 1852) from the spiral valve of the 

rat-fish. Ward (1912), Dol1fus (1923) and Ward1e (1932) 

consider G. fimbriata Watson, 1911 as a synonym of G. urna. 

Lynch (1945) examined large numbers of Gyrocotyle from rat­

fish caught in Puget Sound and along the coast of Washington 

and conc1uded tbat two distinct speoies do exist in this 

host, name1y G. urna (Grftbe and Wagener, 1852) and~ 

fimbriata Watson, 1911. Ward1e and McLeod (1952) do not 

accept the va1idity of G. fimbriata Watson, 1911 as a 

distinct species. 

9 



Riser (1948) described Amphilina bipunctata n. sp. 

from the body cavity of a sturgeon from Oregon. 

NEMATODA 

Stiles and Hassal (1899), in connection with a 

study of the parasites of the fur seal of the north Pacifie 

Ocean, referred to the presence of encysted larval ascaroid 

nematodes in the Pacifie cod (Gadus macrocephalus) and the 

Alaskan pollock or whiting (Theragra chalcogramma), ott the 

Pribilof Islands, Alaska. The nematodes were identified 

as'~scaris capsularia" which the authors indicated was 

probably a larval stage of Ascaris decipiens Krabbe, 1878 

(= Porrocaecum decipiens), a common parasite of the 

stomach of the fur seal. This appears to be the first 

reference to a nematode parasite of North American Pacifie 

fish. Scheffer and Slipp (1944) again referred to the 

presence of encysted Porrocaecum decipiens larvae in 

Pacifie cod in the vicinity of the Aleutian Islan~ Alaska. 

In British Columbia, nematode etudies were 

carried out by Smedley (1933, 1934) and Kuitunen-Ekbaum 

(see also Kkbaum) (1933A, 1933B, 1935) from fishes in 

the Strait of Georgia. Kuitunen-Ekbaum created a new 

genus in addition to two new species, while Smedley 

described three new species. 
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Gregoire and Pratt (1952) in their study of 

parasites of Eopsetta jordan! from Oregon, reported 43 

per cent of 213 fish harboured encysted larval ascaroids, 

which they referred to as Anisakis or Porrocaecum sp. 

~r~. 

Annereaux(l946) described a new species of 

Procamallanus from a jack smelt in Bolinas Bay, 

California. He provided a key to all described species 

of the genus. 

ACANTHOCEPHALA 

Ekbaum (1938) described three acanthocephalid 

species, of which one was new, from fishes of the Strait 

of Georgia, British Columbia. 

Van Cleave (1940, 1945) described a new species, 

Illiosentis cetratus from croakers in California and Ward 

and Winter (1952) reported on juvenile acanthocephalids 

from a croaker in Southern California. They described 

one new species and recorded the presence of two other 

apecies. 

COPEPO~ 

The copepod parasites of North American Pacifie 

fish have been extensively reported on by Wilson (1908, 
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(1935). His studies were conducted on collections made from 

Alaska to Mexico. Many new genera and species were described. 

These two papers plus several individual records on specifie 

groups of oopepods (1915, 1917, 1919, 1921, 1944) give a 

complete list of the known parasitic copepods of the North 

American Pacifie coast fish. Dana (1852) also reoorded 

copepod parasites from North American Pacifie fishes. 

Theae were again listed by Wilson (1908) but not redescribed. 

From Canada, at least five species were recorded. 

These are Argulus pugettensia Dana, 1852 from the coho 

.salmon and Lepeophtheirus pravipes Wilson from an unknown 

host (Wilson, 1908); Clavella parva Wilson, 1912 and 

Clavellopsis robusta (Wilson, 1912) from a rock-fish 

(Wilson, 1915) and Anthosoma oraasum (Abildgaard) from 

abarks (Wilson, 1932). 

MYXOSPORIDIA 

Systematio studies on myxosporidians of the 

urinary and gall bladders of California fish have been 

studied by Jameson (1929, 1931) and Noble (1938, 1941). 

Reports of isolated cases of myxosporidiosis 

are those of Ward (1920), in a salmon (Oncorhynchus 

kisutoh) from Alaska, Thompson (1916) and Davis (1924) 

in Pacifie halibut and Shaw, S~s and Muth (1934) in 

Onoorhynchus kisutch from Oregon. Thompson's work 
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dealt with the condition known as "wormy" halibut in 

British Columbia. The causative organism was more 

completely described and named by Davis. Fish (1939) 

reported on Henneguya salminicola Ward, 1920 in the muscles 

of Oncorhynchus spp. from Alaska and Oregon. 

In a study of the nature of this thesis, it is 

imperative that a large number of papers dealing with 

parasites of fish from many regions of the world be 

consulted. Monographs on restricted groups of parasites 

are equally invaluable. It is not proposed to review here, 

fish parasite studies, even the major ones, from areas ether 

than those already discussed. Such references as it was 

found necessary to consult during the course of this work 

are mentioned in their appropriate places. 

The following host-parasite list, gives all the 

fish parasites recorded from marine and anadromous fish 

on the British Columbia coast. The host list is presented 

alphabetically by family. 

PARASITE HOST AUTHOR -
BOTHIDAE -- Sand dabs 

Citharichthys stigmaeus -- Speckled sand dab 

CES TODA 

Gilquinia squali (Fabricius, 1794), larva 
Kuitunen-Ekbaum, 1933D 
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NEMATODA 

Anisakis sp. 1arva Present tbesis 

Syn. Contracaecum sp. of Smed1ey, 1934 Smed1ey, 1934 

CHIMAERIDAE Chimeras 

Hydro1agus co111ei -- Rat-fish 

CRS TODA RIA 

Gyrocoty1e urna (Grdbe and Wagener, 1852) 

NEMATODA 

Anisakis sp. 1arva 

Syn. Contracaecum sp. of Smed1ey, 1934 

CLUPEIDAE -- Herrings 

C1upea pa11as11 -- Pacifie herring 

N!!MATODA 

Anisakis sp. 1arva 

Syn. Contracaecum sp. of Smed1ey, 1934 

COTTI~E -- Scu1pins 

Leptooottus ar.matus -- Cabezon 

TREMATODA (Digenea) 

Warèlle, 1932 

Present thesis 

Smed1ey, 1934 

Present thesis 

Smed1ey, 1934 

Podoooty1e atomon (Rudo1phi, 1802) Odhner, 1905 
MoFar1ane, 1936 

Podoooty1e ref1exa (Rudo1phi, 1802) Odhner 1905 

CES TODA 

Bothriooepha1us soorp11 (M~11er, 1776) 

Bothr.1ooepha1us ooc1denta11s (Linton, 1898) 

MoFarlane, 1936 

Ward1e, 1932 

We.rd1e, 1932 



NEMATODA 

Contraoaeoum adunoum (Rudolph!, 1802) 

Syn. Contraoaeoum magnum Smed1ey, 1934 

CES TODA 

Myoxooephalus polyaoanthooephalua 

Great soulpin 

Bothriooephalus soorpii (MHller, 1776) 

Soorpaeniohthys marmoratus 

Giant marbled soulpin 

TRKMATODA (Digenea) 

Present thesis 

Smedley , 1934 

Wardle, 1933B 

Prosorhynohus soalpellus MoFarlane, 1936 MoFarlane, 1936 

Tubulovesioula nanaimoensis (MoFarlane, 1936) Manter, 1947 
Manter, 1947 
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Syn. Dinurus nanaimoensis MoFarlane, 1936 MoFarlane, 1936 

Genolinea latioauda Manter, 1925 MoFarlane, 1936 

NDATODA 

Metabronema ward1ei Smedley, 1934 

BMBIOTOCIDAE -- SeaperChes 

TRKMATODA (Digenea) 

Cymatogaster aggresatus 

Viviparous peroh 

Smedley, 1934 

Te1oleoithus pugetensis Lloyd and Guberlet, 1932 
MoFarlane, 1936 



GADIDAE -- Cods 

Theragra cba1cogramma Wh1t1ng 

CES TODA 

Nybe11n1a surmen1co1a Okada, 1929, 1arva ward1e, 1933A 

Gr111ot1a heptanchi (Vau11egeard, 1899),1arva Do11fus, 1942 

Syn. G. erinacea (van Beneden, 1870), 1arva 
of Ward1e, 1933 Ward1e, 1933A 

GOBIESOCIDAK -- C11ng-f1shes 

Syciogaster maeandrica -- Common c11ng-f1sh 

NKMATODA 
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Ph11ometra americana Kuitunen-Ekbaum, 1933 Kuitunen­
Ekbaum, 1933B 

HBXAGRAMMIDAE -- Green11ngs 

Ch1rops1s decagrammus -- Ke1p green11ng 

CES TODA 

Botbriocephalus scorp11 (Ma11er, 1776) 

TFŒMATODA 

Hexagrammos ste11er1 -­

White-spotted greenling 

Vfard1e, 1932 

Podocoty1e atomon (Rudolph!, 1802) Odhner, 1905 
McFarlane, 
1936 

Lebius superc111osus -- Fringed green11ng 

CES TODA 

Bothr1ocepha1us scorp11 (Ma11er, 1776) Wardle, 1933B 



Ophiodon elonsatus -- Lingcod 

TREMATODA (Digenea} 

Prosorhynchus apertus McParlane, 1936 

Rhipidocotyle elongatum McParlane, 1936 

Stepbanostomum t~istephanum McFarlane, 1936 

Lecithochirium exodicum McParlane, 1936 

CES TODA 

Nybe1in1a sur.menicola Okada, 1929, larva 

Syn. Nybe1inia sp. larva of Ward1e, 1932 

NEMATODA 

Contracaecum aduncum (Rudolph!, 1802) 

Syn. Contracaecum magnum Smedley, 1934 

Anisakis sp. larva 

Syn. Contracaecum sp. of Smedley, 1934 

Cucu11anus elongatus Smedley, 1933 

HBXANCHIDAE -- Cow sharks 

Hexanchus griseus -- Mud shark 

CES TODA 

Gr111ot1a heptanchi (Vau11egeard, 1899) 

Syn. G. erinacea (van Beneden, 1850) of 
Wardle, 1933 

MERLUCCIIDAE -- Hakes 

Merluccius productus -- Hake 

CES TODA 

C1estobothrium crassiceps (Rudolphi, 1819} 

17 

McParlane, 1936 

McParlane, 1936 

McFarlane, 1936 

McFarlane, 1936 

Wardle, 1933A 

Wardle, 1932 

Present theais 

Smed1ey, 1934 

Present thesis 

Smedley, 1934 

Smedley, 1933 

Doll'fus, 1942 

Wardle, 1933A 

Wardle, 1933A 
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NEMATODA 

Anisakis sp. larva Present thesis 

Syn. Contracaecum sp. of Smedley, 1934 Smedley, 1934 

MOLIDAE -- Ocean Sun-fishes 

Mola mola -- Ocean Sun-fish 

TREMATODA (Digenea} 

Mneiodhner.B calyptrocotyle (Monticelli, 1893) 
- Dollfus, 1935 Lloyd, 1938 

Syn. Odhnerium eal;atrocotyle (Monticelli, 
1893) of Lloy , 1938 

TREMATODA (Monogenea) 

Capsala martinieri (Bosc, 1811} 

PHOLIDAE -- Gunnels 

De La 
Martiniere, 
1787 
Bosc, 1811 
Priee, 1939A 

Apodichthys flavidus -- Pen-point blenny 

CES TODA 

Bothriocephalus scorpii (M!ller, 1776) 

NiWATODA 

Contracaecum aduncum (Rudolph!, 1802) 

Syn. C. magnum Smedley, 1934 

Ph911s ornatus -- Saddled blenny 

NEMATODA 

Philometra americana Kuitunen-Ekbaum, 1933 

Wardle, 1933B 

Present thesis 

Smedley, 1934 

Kuitunen­
Ekbaum, 1933B 



PLEURONECTI~E -- Flounders 

Hippoglossus stenolepis -- Pacifie halibut 

:MYXOSPORIDIA 

Un1capsula muscularis Davis, 1924 

ACANTHOCEPHALA 

Lep1dopsetta b111neata 

Rock sole 

Echinorhynchus lagen1for.m1s Kkbaum, 1938 

Corznosoma strumosum (Rudolph!, 1802), juvenile 

NEMATODA 

Philometra americana Kuitunen-~baum, 1933 

Parophrys vetulus -- Lemon sole 

TRKMATODA (Digenea) 

Tubulovesicula nanaimoensis (McFarlane, 1936) 
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Davis, 1924 
Thompson, 1916 

Ekbaum, 1938 

Ekbaum, 1938 

Kuitunen­
Ekbaum, 1933B 

Manter, 1947 Manter, 1947 

Syn. Dinurus nanaimoensis McFarlane, 1936 McFarlane, 1936 

Platichthys stellatus -- Starry flounder 

ACANTHOC.EPHALA 

Echinorhynchus lageniformis Ekbaum, 
1

1938 

Corynosoma strumosum (Rudolphi, 1802), juvenile 

NEMATODA 

Philometra americana Kuitunen-~baum, 1933 

Ekbaum, 1938 

Ekbaum, 1938 

Kuitunen­
Ekbaum, 1933B 
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SALMONIDAE -- Salmons 

Oncorhynchus gorbuscha Pink salmon 

CES TODA 

Phyllobothrium ketae Canavan, 1928, larva 

Syns. Phyllobothrium sp. of Wardle, 1932 

Phyllobothr1um saLœonis Fujita, 1922 
of Wardle, 1932 and 1933 

ACANTHOCEPHALA 

Echinorhynchus gadi Zoe@a in Mftller, 1776 

Oncorhynchus keta -- Chum salmon 

CES TODA 

Phyllobothrium ketaa Canavan, 1928, larva 

Syns. Phyllobothrium sp. of Wardle, 1932 

Phy11obothrium sa1monis Fujita, 1922 
of Wardle, l932 and 1933 

ACANTHOCEPHALA 

Kchinorhynchus gadi Zoega in Mtt1ler, 1776 

Oncorhyncbus kisutch -- Coho salmon 

CES TODA 

Eubothrium oncorhynchi Wardle, 1932 

Phy11obothrium kataa Canavan, 1928, larva 

Syns. Phyllobothrium sp. of Wardle, 1932 

Phy11obothrium sa1monis ~jita, 1922 
or Wardie, 1932 and 1933 

D1phyl1obothrium sp. 1arva of Ward1e, 1932 

Wa.rd1e, 1932 

Ward1e, 1933B 

Wkrd1e and 
McLeod, 1952 

Ekbaum, 1938 

Wardle, 1932 

Wardle, 1933B 

Ward1e and 
McLeod, 1952 

Ekbaum, 1938 

Wardle, 1932 

Ward1e, 1932 

Ward1e, 1933B 

Ward1e and 
McLeod, 1952 

Ward1e, 1932 



ACANTHOCEPHALA. 

Echinorhynchus gadi Zoega in M!ller, 1776 

N&MATODA 

Cystidicola walkeri Ekbaum, 1935 

COPEPODA 

Argulus pugettensis Dana, 1852 

Oncorhynchus nerka -- Sockeye salmon 

CES TODA 

Phy11obothrium ketae Canavan, 1928, larva 

Syns. Phyllobothrium sp. of Wardle, 1932 

Phyllobothrium salmonis Fujita, 1922 
of Ward1e, 1932 and 1933 

ACANTHOCEPHALA 

Echinorhynchus e!di Zoega in MR11er, 1776 

NEMATODA 

Phi1onema oncorhynchi Kuitunen-Ekbaum, 1933 

i!Ck:baum, 1938 

Ekbaum, 1935 

Wilson, 1908 

War dle, 1932 

Wardle, 1933B 

Wardle and 
McLeod, 1952 

Rkbaum, 1938 

Kuitunen­
Ekbaum, 1933A 

Oncorhynchus tshawztscha -- Spring salmon 

CES TODA 

Eubothrium oncorhynchi Wardle, 1932 

Phy1lobothrium ketae Canavan, 1928, larva 

Syns. Phyllobothrium sp. of Ward1e, 1932 

Phy11obothr1um salmonis Fujita, 1922 
· of Ward1e, 1932 and 1933 

ACANTHOCEPHALA 

Echinorhynchus gadi Zoega in MUller, 1776 

Ward1e, 1932 

Wardle, 1932 

Wardle, 1933B 

Ward1e and 
McLeod, 1952 

Ekbaum, 1938 
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SCORPAENIDAE -- Rockfishes 

Sebastodes dallii (= auriculatus) 

Brown rockfish 

COPEPODA 

Clavella parva Wilson, 1912 Wilson, 1915 

Clavellopsis robusta (Wilson, 1912) Wilson, 1915 

Sebastodes spp. 

TREMA TODA 

Podocotyle abitionis McFarlane, 1936 

Pharyngora bacillaris (Molin, 1859) 

Aporocotyle simplex (Odhner, 1900) 

Stephanostomum casum (Linton, 1910) 

Deretrema cholaeum McFarlane, 1936 

CES TODA 

Bothr.iocephalus occidentalis (Linton, 1898) 

Ni!MATODA 

Wilson, 1915 

McFarlane, 1936 

McFarlane, 1936 

McFarlane, 1936 

McFarlane, 1934 
and 1936 

McFarlane,. 1936 

Wardle, 1932 

Anisakis sp. larva Present thesis 

Syn. Contracaecum sp. larva of Smedley., 1934 Smedley, 1934 

CES TODA 

SQUALIDAR -- Dog-fishes 

Squalus suckleyi -- Dog-fiSh 

Gilquinia squali (Fabricius, 1794) 

Syn. G. tetrabothrium (van Beneden, 1849) of 
of Wardle, 1932 

Wardle, 1933A 
Dollfu s, 1942 

Wardle, 1932 



NEM.ATODA 

Anisakis sp. larva 

Syn. Contracaecum sp. of Smedley, 1934 

TREMA TODA 

SYNGNA THIDAE -- Pipe-fishes 

Syngnathus griseo-lineatus 

-- Pipe-fish 

Podocotyle atomon (Rudolphi, 1802) Odhner, 1905 
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Present thesis 

Smedley, 1934 

McFarlane, 1936 

Podocotyle reflexa (Rudolphi, 1802) Odhner, 1905 

XIPHISTBRIDA.E -- Bel ted blennies 

!pigeichthys atro-purpureus 

-- Black blenny 

TREMATODA (Digenea) 
• 

McFarlane, 1936 

Podocotyle atomon (Rudolphi, 1802) Odhner, 1905 

NEMATODA. 

Philometra americana Kuitunen-Ekbaum, 1933 

McFar1s.ne, 1936 

Kuitunen­
Ekbaum, 1933B 



MA TERIALS AND METHODS 

Practically all of the material studied was 

collected by myself during the summer of 1951. 

The teleostan fish were obtained mostly on the 

Vancouver waterfront either directly from commercial 

fishermen or from the owners of fish processing plants. 

These fish, except the albacore (Thunnus alalunga), were 

caught in many localities of the Strait of Georgia, 

Hecate Strait, Juan de Fuca Strait, Queen Charlotte Sound, 

and the west coast of Vancouver Island. These areas 

include all the fishing grounds of the British Columbia 

coast. The accompanying maps of the ooastal waters of 

British Columbia indicate the localities from which the 

fish came. The albacore were caught forty-five to 

eighty-five miles off the coast of southern Oregon and 

northern California, between Cape Blanco and Cape Mendecino. 

Some specimens of rock-fish (Sebastodes spp.), eel-pouts 

(Lycodes brevipes) and slender soles (Lyopsetta gracilis) 

were obtained from English Bay, Vancouver, when on a trip 

with a shrimp fisher.man. Nearly all the elasmobranchewere 

caught in a trawl net by the Pacifie Biological Station's 

boat, the~nvestigator No. 1~ Specimens of lingcod 

(Ophiodon elongatus) were also obtained by this vassel. 

The host fish collected from commercial fishermen 

and most of those caught fran the shrimp-fishing vassel 
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were examined in the fresh state in a small field laboratory 

on the Vancouver waterfront, provided by the Pacifie 

Biological Station of the Fisheries Research Board of Canada. 

These fish were dead for a period varying from one to ten 

days. the fish being ice-packed on the boats during that tfme. 

Undoubtedly, some of the parasites were lost during the 

period that elapsed from the time of catching to the time I 

examined the fish. This would be particularly true of ecto­

parasites which could easily be rubbed off. However, in a 

few cases it was observed that nematodes were capable of 

crawling out of the digestive tract, as was evidenced by 

their presence on the external surfaces of the fish. This 

applied mainly to small fish, such as smelts, barbouring 

large ascaroid nematodes. I do not believe that small 

nematodes, trematodes, or acanthocephalids are capable of 

this same migration. Occasionally an acanthocepbalid was 

found in the body cavity, having previously pierced the 

intestinal wall. Adult cestodes were never observed out­

aide the digestive tract and hence in all probability were 

not lost to this investigation. 

Fish for parasitological examination were taken 

on two trips with the "Investigator No. 1" in the Strait of 

Georgia. On one of these I was present, and the fish were 

examined immediately after being taken on board. On the 

other voyage, the digestive tract (and other adhering parts 
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of the viscera) were removed, tied at both ends, preserved 

in ten per cent formalin and sent to me for examination by 

Mr. K. Ketchen of the Pacifie Biological Station. The 

digestive tracts of a few of the fish obtained on the shrimp­

fishing boat were treated in the same mannar. 

The fish were first subjected to external examin­

ation for skin and gill parasites. The gills were also 

examined under low power magnifioation for small parasites. 

The hosta were then opened ventrally and the body cavity, 

viscera and musculature searohed, particularly for larval 

helminthe and protozoan (myxosporidian) oyats. The 

digestive tract was finally removed, laid open in a petri 

dish or tray of fresh water, in sections starting with the 

oesopbagus and proceeding posteriorly, and the contents 

soraped out into the water. Each pyloric caecum was 

opened individually. The larger parasites were removed 

from the dish, which was then examined under the binocular 

dissecting microscope for small helminthe. The ~ll 

bladder, urinary bladder and blood were not examined for 

either protozoa or helminthe. The formalinised guts 

were examined at the temporary laboratory in Vancouver 

in the same manner as the digestive tracts from the 

fresh fish. 

Trematodes were killed in hot ten per cent 

formalin or in hot fresh water, after relaxing in cold 
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fresh water, and stored in five per cent formalin. Cestodes 

were extended on a glass pla te, kil led by pouring hot wa ter 

over them and fixed in five per cent formalin. Cestode 

larvae and Cestodaria were treated in the same manner as 

the flukes. Nematodes were killed and fixed in hot seventy 

per cent alcohol and stored in seventy per cent glycerine 

alcohol. Acanthocephala were relaxed in cold fresh water 

and then killed and fixed in hot ten per cent formalin and 

stored in five per cent formalin. Immediate killing and 

fixation by use of hot seventy per cent alcohol was aband­

oned after a ttempting this method wi th three Acanthocephala 

from an albacore. In each of the three specimens the 

proboscis was retracted. Copepoda were killed and fixed 

in ten ~r cent formalin and.preserved in five percent 

formalin. The protozoa, consisting only of myxosporidian 

cysts were fixed in situ in ten per cent formalin and stored 

in five per cent formalin. Time was not available to study 

the Myxosporidia in the fresh state. Sorne tissues contain­

ing trematode cysts were also fixed in ten per cent tormalin 

and stared in five per cent formalin. One lot of cestodes 

from a cod (Gadus macrocephalus) fixed in five per cent 

formalin was submitted by Mr. Ketohen. Mr. W. E. 

Barraclough, of the Pacifie Biological Station submitted for 

examination some nematode larvae collected from the body 

cavity of the oapelin (Mallotus catervarius) and four 

oopepods oollected from the mouth of a mackerel shark 
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(Isurus nasus) caught in the Strait of Georgia, August 31, 

1948. These two groups of specimens were preserved in 

seventy per cent alcohol. Mr. G. Pike, also of the 

Biological Station, collected nematodes from the stomachs 

of whales and larval Anisakis sp. from a squid (Gonatus sp.) 

and a rag-fish (Acrotus willoughbi) from Coal Harbour, 

Vancruver Island. 
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In the fall of 1951, upon returning to the 

Institute of Parasitology, studies were commenced on the 

collected material. The material preserved in formalin 

was placed in running tap water for twenty-four to forty~ 

eight hours to remove the for.malin and stored in seventy per 

cent glycerine alcohol, until subjected to detailed 

examination. 

The trematodes and acanthocephalids were stained 

for whole mounts either in Gower 1 s alum carmine or Delafield 1 s 

haematoxylin. Both.methods gave satisfactory reaults. The 

cestodarian was stained w.ith alum carmine. Clearing was 

carried out in methyl salicylate or beechwood creosote and 

the parasites were mount ad in Canada ba lsam or permount. 

All methods used proved adequate. Some of the trematodes 

and cestodes were dehydrated under slight cover glass 

pressure to flatten them. This was necessary mainly with 

parasites recovered from for.malinised guts. Serial 

sections of trematodes and particularly of cestodes were 



necessary in soma cases. Material for sectioning was 

embedded in paraffin, microtome sections eut at seven to 

ten microns, stained wi th Delafield' s ha erna toxylin, 

counterstained with eosinic acid and mounted in Canada 

balsam. 

Nematodes were cleared in lactophenol and occas­

ionally with large specimens in beechwood creosote. For 

study, they were temporarily mounted on elides in the 

clearing agent. Permanent mounts were not made. 

Copepods were cleared in lactophenol and 

examined in the petri dish. Several whole mounts of 

Lepeophtheirus salmonis (Kroyer, 1863) were made, using 

the method suggested by Jones (1946) for the simultaneous 

staining and permanent mounting of Acarina. The resulta 

were satisfactory but more detail could be seen when 

studying unmounted material. It was not found necessary 

to dissect out the mouth parts in any of the specimens. 

In situ microtome sections of tissue inhabiting 

trematodes or nematodes were eut at seven microns, stained 

with Delafield's haematoxylin and eosinic acid or with 

Mallory's triple stain technique and mounted in Canada 

.bal sam. 

Tissues containing myxosporidian cysts were 

embedded in paraffin and microtome sections eut at sevan 
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microns. They were stained in Haidenhaim's iron haemat-

oxylin, counterstained with eosin and mounted in Canada 

bal sam. 

All drawings were made with the aid of a camera 

lucide.. 

The identification of the host fish, in which I 

was greatly assisted by Mr. R.~· M. Wilson of the Pacifie 

Biological Station, followed the outline in Clemens and 

Wilby's "Fishes of the Pacifie Coast of Canada" (1949). 
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RESULTS 

The digenetic trematodes were c1assified mainly 

according to the system adopted by Dawes (1946) with 

modifications following Manter's work (1940, 1947). 

The works of Priee (19378, 1937C, 1938A, 1938B, 

1939A, 1939B, 1942, 1943A, 1943B) on monogenetic trematodes 

were consulted for the classification of this group of 

parasites. 

Cestoda and Cestodaria taxonomy followed the 

system adopted by Wardle and McLeod in their "Zoology of 

Tapeworms" (1952). The Trypanorhyncha was reviewed 

recently by Dollfus (1942), whose work is closely followed 

in Ward1e and McLeod's treatise of the cestodes. 

Meyer (1932,,1933) and Van Cleave (1936) were 

broadly followed for acanthocephalid systematics. 

Yorke and Maplestone (1926) and Baylis and 

Daubney {1926) were found useful as a general guide to 

classifying the nematodes. 

Authoritative works consulted for copepod 

taxonomy were the many papers of Wilson (1902, 1905, 1907A, 

1907B, 1911, 1915, 1922, etc.) and T. and A. Scott's 

volumes (1912,1913). 
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The classification of the Myxosporidia in general 

followed Kudo (1920, 1933). 

In addition to these major works, the many papers 

dealing with specifie parasites and groups of parasites 

falling within the scope of this thesis were consulted for 

general views on taxonomie relationship of parasites. 

Information pertaining to host and geographical 

distribution, pathology, economie importance and any other 

pertinent information are given in a general discussion of 

each recorded parasite. 

Class TREMA TODA 

Order DIGENEA Carus, 1863 

Sub-order PROSOSTOMATA Odhner, 1905 

Family OPKCOBLIDA~ Ozaki, 1925, emended Manter, 1947 

The family Opecoelidae was proposed by Ozaki in 

1925 to include certain allocreadiid-like trematodes which 

possessed secondary external openings of the digestive 

tract. Many authors gave this group of trematodes only 

sub-family sta tus wi thin the family Allocreadi1dae. As 

the number of new species and new genera, closely allied 

to Ozaki's genus Opecoelus, increased, the acceptance of 

the family rank of Opecoelidae became more widespread. 

However, with this description of new genera, it became 

apparent that there were trematodes very similar to 
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Opecoe1us in which the caeca ended blindly and it became 

very difficult to separate genera of Opecoelidae from the 

Allocreadiidae on the basis of morpho1ogica1 characters of 

the adu1ts a1one. The work of Hopkins (1941) and Cable 

and Hunninen (1942), stressing the importance of 1ife 

histories in indicating re1ationships of these trematodes, 

led to the restriction of the A11ocread11dae to forma in 

which the cercariae are of the ophthalmoxiphidiocercous type 

developing in rediae in bivalves, and the Opecoe1idae to 

trematodes developing a cotylomicrocercous cercaria in 

sporocyste in snai1s. Many of the genera which for years 

had been considered as typioa1 a11ocreadiids were removed 

to the family Opecoe1idae. The question is by no means 

final1y sett1ed and the c1assificat~on proposed by Manter 

{1947) and adopted here, is on1y tentative. Manter 

grouped the Opec·oe1iqae into four sub-families. Among the 

genera removed from the A11ocreadiidae and p1aced with the 

Opecoelidae are He1icometra Odhner, 1902 and Podocotyle 

Odhner, 1905, representatives of which were found in this 

study. These two genera are group~d in Manter's sub-fami1y 

P1agioporinae. Dawes (1946, 1947) retained He1icometra and 

Podocoty1e in the family Allocreadiidae. 

Sub-fam11y OPECOKLINAE Stunkard, 1931 

Ge nus Pseudopecoe1us Von Wick1en, 1946 

Pseudopecoe1us vancouver! n. sp. (Fig. 3) 
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~: Sebastodes sp., rockfish 

Location: intestine. 

Locality: English Bay, Vancouver. 

A single specimen, slightly contracted, was 

recovered from a formalin preserved intestine. 

Description: The body is flat and elonsate, 

measuring 2.66 mm. long by 0.58 mm. in maximum breadth 

just behind the acetabulum. The body tape rs slieP tly 

anteriorly to a rounded anterior end and gradually 

posteriorly to a somewhat pointed posterior extremity. 

The body is constricted at several points, notably at the 

levels of the posterior testis and the acetabulum, possibly 

due to contraction of the specimen. The cu tic le is non-

spinous~ The sub-terminal oral sucker is transversely 

elongated and measures 0.195 mm. by 0.270 mm. The oval 

pharynx, situated immediately behind the oral sucker is 

0.18 mm. by 0.12 mm. It lies obliquely to the long axis 

of the body. This is possibly brought about by contraction 

of the specimen • The oesophagus is short and almost immed-

iately, just anterior to the acetabulum, divides into two 

lateral caeca with narrow lumen, which extend almost to the 

posterior extremity, wnere they end blindly very close to one 

another. The acetabulum, transversely elongated, with a 

transverse sl1t-~1ke opening, occupies almost the complete 

width of the tremat ode, and lies 1n the anterior one-fourth 
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of the body. It appears to be protrus1ble 1 and measures 

0.30 mm. long by 0.488 mm. wide. The testes are post~ 

ovarian, intercaecal, tandem, separated by vitellaria, 

the posterior one lying 0.75 mm. from the posterior 

extremity. The anterior testis, lying Lmmediately behind 

the ovary, is somewhat irregularly oval, with sligntly 

lobulated margin and transversely elongated; 0.143 mm. by 

0.195 mm. The posterior testis, 0.225 mm. long by 0.188 mm. 

wide, is elongated aval with slightly lobed margin and lies 

obliquely. The seminal vesicle, extending just posterior 

to the acetabulum is tubular, sinuous posteriorly, with one 

co il at ab out the mid-length, straight anteriorl y, and is 

not enclosed in the cirrus sac. There is a pars 

prostatica, but no prostatic gland and a short cirrus enclosed 

in a muscular cirrus sac. The small genital atrium opens 

ventrally, to the left of the pharynx at the leval of the 

junction of the oral sucker and pharynx. The ovary 0.53 mm. 

posterior to the ventral sucker is three-lobed, two of the 

lobes being directed ventrally and dorsally, so that in 

ventral or dorsal view the ovary does not appear lobulated, 

but somewhat transversely elongated oval or pear-shaped. 

rt measures 0.112 mm. by 0.225 mm. The shell gland is 

anterior to the ovary. There is no distinct receptaculum 

seminalis. The vitelline reservoir lies dorsal to the 

median anterior portion of the ovary. The uterus is 
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intercaecal and completely anterior to the ovary. The 

eggs a re '72-'7~ long by 41-4~ in diameter. The follicular 

vitellaria are extensive, extending dorsal and ventral and 

lateral and median to the caeca, from the posterior margin 

of the acetabulum to almost the posterior extremity, with 

interruptions at the level of the ovary and anterior testis 

and on the left aide only at the level of the posterior 

testis. The vitellaria extend into the median field vent-

rally, between the two testes and behind the posterior testis. 

They also extend into the median field, dorsal to the uterus. 

Sevan other apecies of the genua· Pseudopecoelus 

have been described. These are P. vulgaris (Manter, 1934) 

Von Wicklen, 1946, P. Japonicus (Yamaguti, 1938) Von Wicklen, 

1946, P. elongatus (Yamaguti, 1938) Von Wicklen, 1946, ~ 

tortugae Von Wicklen, 1946, P. priacanthi (MacCallum, 1921) 

Manter, 194'7, P. gibbonsiae Manter and Van Cleave 1951, and 

P. umbrinae Manter and Van Cleave, 1951. 

Pseudopecoelus vancouveri is notably different 

from all these speciea in having the testes separated by 

considerable distance into which the vitellaria extend 

ventrally, the median extension of the vitellaria dorsal 

to the uterus, the interruption of the vitellaria at the 

level of the ovary and ant erior testis and the loop at the 
1 

mid-length of the seminal· veaicle. The short oesophagus 

is also characteristic. It differa from P. vulsaris, 
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P. tortusae, P. elonsatus, P. priacanthi, P. japonicus and 

P. gibbonsiae in the seminal vesicle extending just beyond 

the acetabulum, while in these species it extends a 

considerable distance posterior to tAe acetabulum. In P. 

umbrinae the seminal vesicle does not extend posterior to 

the ventral sucker. The eggs are larger than in ~ 

tortugae, P. priacanthi, and P. elongatus and smaller than 
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in P. vulgaris and P. gibbonsiae. The pharynx is .consid­

erably larger than in P. vulgaris, P. priacanthi, P. elorigatu~ 

P. japonicus and P. umbrinae. Pseudopecoelus vancouver! 

also differa from one or more of the above species in body 

shape, configuration, size and relation of testes and ovary 

to one another and their relative position in the body, the 

anterior extent of the vitellaria and the position of the 

genital pore. 

The specifie name of the fluke is derived from 

the locality from which the host was taken. 

The genus Pseudopecoelus has so far only been 

found at Tortugas, Florida, the North American Pacifie and 

Japan. There are no European records of this genus. 

Pseudopecoelus vancouver! is the fourth species to be 

recorded from the west coast of North America. 

Pseudopecoelus vulsaris (= Cymbephallus vulgaris Manter 

1934) was recorded from Puget Sound, Washington by Lloyd 



(1938) and P. gibbonsiae and P. umbrinae were described by 

Manter and Van Cleave (1951) from California littoral 

fishes. 

Sub-family PLAGIOPORINAE Manter, 1947 

Genus Podocotyle Odhner, 1905 

Podocotyle wilsoni, n. sp. (Fig. 4) 

~: Eopsetta jordan! (Lockington), brill. 

Location: Pyloric caecum. 

Locality: Gulf Islands, Stràit of Georgia, B.C. 

Two specimens were collected from one host fish. 

Description: The body is 2.82-3.29 mm. long, 

slender, tapering from the posterior testis to a bluntly 

pointed posterior extremity. From the posterior testis 

to just posterior to the acetabulum, the body is of uniform 

diameter, 0.37-0.42 mm. The body is here somewhat 

constricted and then broadens to 0.48-0.68 mm. and gradually 

tapera to the anterior end. The cuticle is smooth. The 

terminal oral sucker measures 0.165·0.188 mm. long by 0.170-

0.200 mm. broad. The acetabu1um about 0.3 mm. behind the 

oral sucker measures 0.263-0.300 mm. by 0.315-0.353 mm. 

The ratio of oral sucker to ventral sucker is 1:1.75 to 

1:1.85. The prepharynx visible only in one specimen is 

0.015 mm. long and the pharynx is 0.113-0.120 mm. by 0.090 mm. 
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The sinuous oesophagus, 0.12-0.15 mm. long, bifurcates midway 

between the pharynx and the acetabulum. The two slend~r 

caeca follow a lateral course to near the posterior extremit~ 

where they end blindly. The oesophagus is surrounded by a 

series of glandular cella. The excretory pore is terminal. 

The anterior extent of the excretory vesicle could not be 

determined. The ventral genital pore lies in front of the 

intestinal bifurcation and about midway between the 

oesophagus and the left margin of the body. There is a short 

genital atrium. The well developed cirrus sac is more or 

lesa pear-shaped and extends posteriorly to the middle of the 

acetabulum in the larger specimen and about three-quarters of 

the length of the ventral sucker in the smaller specimen. 

The apparent difference in posterior extent of the cirrus 

sac is mainly due to the smaller acetabulum in the smaller 

specimen, as the cirrus sac is approximately 0.30 mm. long 

in both specimens, with about half this length anterior to 

the acetabulum. The cirrus sac contains the seminal 

vesicle, ejaculator,rduct, a short cirrus and prostatic 

cella. The seminal vesicle consista of a large straight 

posterior portion and a narrow coiled anterior portion. 

The elongated oval, smooth margined, testes, measuring 

0.240-0.255 mm. by 0.188-0.218 mm., lie intercaecally, 

tandem, behind the middle of the body and are separated by 

a distance about one-half the length of the ~estes. The 

four-lobed ovary lies medially a short distance anterior to 
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the testes. The ovary measures 0.143-0.150 mm. by 0.173-

0.188 mm. The seminal receptacle is large, somewhat 

elongated pear-shaped, lying diagonally transverse, dorsal 

to the anterior lobe of the ovary. It extends the full 

width between the caeca. The left extremity is the more 

anterior and is drawn out into a tube which is directed 

posteriorly at first and then loops anteriorly to give rise 

to Laurer's canal which opens latero-dorsally near the left 

caecum. Laurer's canal is constricted near its base. 

The yolk reservoir is anter;or to the ovary, slightly to the 

left of the midline. It is dorsal to the ovary but ventral 

to the seminal receptacle. Mehlis' gland is a diffuse 

structure, lying interaaecally anterior to the ovary and 

ventral to the vitelline reservoir and seminal receptacle. 

The co1led uterus, filled with eggs occupies the space 

between the seminal receptacle and the acetabulum and 

passes to the left of the acetabUlum, 1ts distal end 

modified into a metraterm, that opens to the genital atrium 

close to the cirrus. The metraterm is about one-half the 

length of the cirrus sac. The yellowish eggs measure 

0.064-0.074 mm. long by 0.030-0.040 mm. in diameter. The 

vitellaria, consisting of many follicles, almost completely 

f111 the post-testicular space, and extend laterally, partly 

extra-caecal and partly intra-caecal, to almost the posterior 

edge of the acetabulum, with interruptions at the levels of 

both testes. They are present laterally, but do not extend 

medially, between the testes. 
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The genue Podocotyle Odhner, 1905 contains at 

present at least twenty-four species. Park (1937A) 

reviewed the species of the genus and added eight new 

species from California littoral fish. The main 

characters tha t he used as the ba sis for separa ti on of 

species are (1) the form of the seminal vesicle, (2) 

extension of cirrus sac anterior or posterior to the 

acetabulum, (3) morphological structures of genital organs 

and (4) relative position of testes in relation to one 

another. Of the species listed in Park's key and those 

since described, with a coiled seminal vesicle, the new 

species most closely resembles P. syngnathi Nicoll, 1913 

from British marine fish, and P. apodichthysi Park, 1937 

from California. It differa from P. syngnathi Nicoll, 

1913 in the nature of the coils of the anterior portion 

of the seminal vesicle, in the smaller eggs (64-74p by 

30-40)1 as comiDS-red to 82-10~ by 45-59-J.), in the 

vitellaria being interrupted at the level of both testes, 

whereas they are only sometimes interrupted, on one or 

both aides, at the level of the posterior testis and never 

at the level of the anterior testis in P. syngnathi~ The 

shape of the seminal receptacle and relationship of the 

organe in the female genital comp~ex are also different. 

The ratio of oral sucker to ventral sucker is at most 

1:1.5 in P. syngnathi whereas it is at least 1:1.75 in 

P. wilson!. P. wilson! differe from P. apodichthysi in 
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having entire testes which are longer than the ovary, 

whereas they are lobed and of the same size as the ovary in 

P. apodichthysi. The oral sucker and acetabulum are almost 

equal in size in P. apodichthysi, but the aoetabulum is about 

li as large as the oral sucker in the new species. The 

cirrus pouch does not extend as far posteriorly in ~ 

apodichthysi as in P. wilson! and the details of the female 

genital complex differ. 

Other species of Podocotyle reoorded from the 

North Amerioan Pacifie are P. abitionis MoFarlane, 1936, 

P. atamon (Rudolph!, 1802) Odhner, 1905 and P. reflexa 

(Creplin, 1825) Odhner, 1905 from British Columbia by 

VoFarlane, 1936. Podoootyle endophrysi, P. apodiohthysi, 

P. blennioottusi, P. oalifornioa, P. kofoidi, P. elongata, 

P, pedunoulata and P. paeifioa were desoribed as new 

species from California littoral fish by Park in 1937. 

Johnston (1949) described P. gibbons!~- from California. 

Linton (1940) described an unnamed species of Podoootyle 

from a Pacifie salmon in California. 

The specifie name, wilson!, 1s in honour of Mr. 

R. M. Wilson of the Pacifie Biological ~tation. 

Genus Helioometra Odhner, 1902 

Hel1cometra sp. 

Host: Sebastodes sp., rockfish. 

Location: intestine. 

Locality: Rnglish Bay, Vancouver. 
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Eight specimens were recovered from the for.malin 

preserved intestine of one host. All the specimens were 

highly contracted rendering it difficult to observe certain 

structures, or their true position and relation to other 

organs. From the general topography of the org.ans and the 

large filamented eggs in the uterus, spirally coiled between 

the ovary and the genital pore, the flukes can be definitely 

allocated to the genus Helicometra. Other characters which 

could be made out, at least in same specimens, are the cirrus 

sac, which extends posteriorly about one-third the length of 

the acetabulum, the oral sucker being somewhat larger than 

the ventral sucker, and the vitellaria extending anterior 
. 

to the acetabulum both dorsally and ventrally and completely 

filling the posterior region, but interrupted at the level 

of the testes. The cuticle is smooth and the genital pore 

is ventral, median and anterior to the acetabulum. The 

form and relative position of the testes and ovary are 

obscured. The shape of the body and distance between 

oral and ventral suckers is completely misleading because 

of the high degree of contraction. Measurements are not 

given here, because even wbere possible, they would undoubt-

edly be misleading, except for the ova which are about 67y 

long by 25p in diameter. 

could not be determined. 

The length of the polar filaments 

Palombi (1929) and Mant.er (1933) have reviewed the 

species of this genus. Sin ce then Yamagu ti ( 1934A), ·end 
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Woolcock (1935) have each added two species and Crowcroft 

(1947A) bas added one species to the genus. 

Of the eleven recognized species, H. bassensis 

Woolcock, 1935, H. sinuata (Rudolph!, 1819), H. fasciata 

(Rudolph!, 1819) Odhner, 1902, H. pulchella (Rudolph!, 

1819) Odhner, 1902, H. execta Linton, 1910, H. epinepheli 

Yamaguti, 1934 and H. hypodytis Yamaguti, 1934 differ from 

the specimen from Sebastodes in tbat the oral sucker is 

smaller than the ventral sucker. The specimens on band 

differ from H. torta Linton, 1910, H. plovmornini 

Isaaitschikow, 1928, H. tenuifolia Woolcock, 1935 and H. 

neosebastodia Crowcroft, 1947, in the vitellaria extending 

anterior to the acetabulum. 

These specimens of Helicometra appear to belong 

to a previously undescribed apecies. However, a specifie 

description and naming of this parasite must await 

examination of more favourable material. 

Trematodes of the genus Hel1cometra have not 

been round previously in a species of Sebastodes. Crowcroft 

(1947A) reported H. neosebastodis in the re1ated genus of 

fishes, Neosebastes, from Tasmania. He11cometra sinuata, 

H. fasèiata and H. torta bave been reported by Manter (1940) 

as occurring in fish from the Pacifie coast of Mexico and 

Central America~ There are no records of Helicometra in 

the North American Pacifie, north of Mexico. 
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Fami1y ACANTHOCOLPIDAE LÜhe, 1909 

Genus Stephanostomum Looss, 1899 

Stephanostomum dentatum (Linton, 1900) Manter, 1931 

~: Sebastodes sp., rockfish. 

Location: intestine. 

Locality: English Bay, Vancouver. 

Five specimens were co1lected from one fish. 

They were identified as Stephanostomum dentatum (Linton, 

1900) by referring to Linton's (1900, 1940) descriptions 

and drawings and to the brief discussions of Manter (1947) 

and Manter and Van Cleave (1951). The eggs are sligntly 

longer (about 7~) than the aize usual1y recorded for~ 

dentatum. Stephanostomum pagrosomi (Yamaguti, 1939) 

Manter, 1947, considered a synonym of s. dentatum by 

Manter and Van C1eave (1951) bas sti11 1arger eggs 

ra.nging from 72-Süp. long. 

This fluke evident1y bas a wide geog~phical 

distribution. It has been recorded previously from the 

Atlantic coast of the United States, the Gulf of Mexico, 
• 

the coast of California and Japan. Manter and Van C1eave 

recorded s. dentatum from a f1ounder at La Jol1a, Ca1ifornia. 

The present record extends the distribution on the west 

coast of North America from British Columbia to Ca1ifornia. 
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Flounders (Pleuronectidae) have been recorded as 

the primary hosta from the American Atlantic and California. 

Other ramilles of fish serve as hosta in the Gulf or Mexico 

' and Japan. The rinding of S. dentatum in Sebastodes sp. 

constitutes a new host record. 

Family AZYGIIDAE Odhner, 1911 

Genus Otodistomum Stafford, 1904 

Otodistomum veliporum (Creplin, 1837) Stafford, 1904 

Hosta: Hexanchua griseus (Bonnaterre), mud shark; 

Squalus suckleyi Girard, dogfish; Raja rhina 

Jordan and Gilbert, long-nosed skate. 

Location: stomach. 

Locality: Baynes Sound, Vancouver Island. 

Two mature specimens, one complete and one with 

the portion anterior to the acetabulum missing, were collected 

from Raja rhina. TheWhole specimen measures 16 mm. long and 

the fragment measures 15 mm. in length. The mud shark (only 

one specimen was examined) yielded three mature specimens and 

one immature specimen. The mature specimens are 38-48 mm. 

long and the immature one is 6.3 mm. long. From Squalus, 

seven specimens were obtained of which one, 29 mm. long, is 

mature. The remaining six specimens, all immature, range 

from 4-11 mm. long. The measurements were made on specimens 

fixed in situ in for.malin and the flukes are somewhat 

contracted and bent. 
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Selachians from other localities in British 

Columbia waters were not available in any numbers and hence 

only one locality is here cited in which Otodistomum adults 

were found. Three dogfish from the southern Strait of 

Georgia (off Sidney) and one Raja binoculata from the middle 

west coast of Vancouver Island were free of this trematode. 

Otodistomum veliporum has not heretofore been 

recorded from Canadian Pacifie waters or Otodistomum from 

Raja rhina and Squalus suckleyi in any locality. 

Otodistomum specimens, however, have been recorded from 

Raja binoculata from Alaska (Manter, 1926), washington 

State (Manter, 1926 and Lloyd, 1938) and California (Sleggs, 

1927 and Van Cleave and Vaughn, 1941) and from Hexanchus 

griseus in Puget Sound (1947). 

Manter (1926), Dollfus, (1937A, 19378), Van Cleave 

and Vaughn (1941) and Dawes (1946, 1947) reviewed the liter­

ature on the genus Otodistomum. Dollfus {1937B) gave a 

complete list of hosta and their geographical distribution. 

Manter studied the anatomy of Otodistomum of North 

American Raja spp. in great detail and concluded that there 

were two species, corresponding to the two European species, 

o. veliporum (Creplin, 1837) and o. cestoides (van Beneden, 

1870). Otodistomum veliporum, according to Manter, occurred 

in R. binoculata of Alaska and Washington and o. cesto1des in 

R, stabuliforis from the coast of Maine. After a thorough 



morphological comparison of the Pacifie and Atlantic coast 

specimens, and comparisons with descriptions of European 
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forma, Manter concluded that the only constant difference was 

in the size of the eggs, those from the Pacifie coast specimens, 

which he identified with O. veliporum, being larger than those 

from the Atlantic specimens, which he considered as o. 

cestoides. He also pointed out that the characters, except 

egg aize, which Odhner (1911) tabulated as differentiating 

o. veliporum from o. cestoides were valueless, because his 

specimens from R. stabuliforis showed all of the conditions 

involved in this differentiation. 

Dollfus (1937A), in his review of the genus 

Otodistomum, considered both the Atlantic and Pa~ific forma 

from North America as belonging to two sub-species of o. 

cestoides. He bad at his disposal for examination only 

specimens from R. binoculata from California, identified by 

Sleggs (1927) as Distomum veliporum (Creplin). The specimens 

from Raja in the North Atlantic and from Raja in California 

waters were designated as o. cestoides cestoides. 

Otodistomum material in Washington and Alaska from ~ 

binoculata he called o. cestoides pacificum. Dollfus thus 

considered that two sub-species of O. cestoides occurred in 

R. binoculata of the North American Pacifie. For the 

differentiation of these two sub-species he accepted Manter's 

conêlusion of discontinuity of egg aize between American 

Atlantic and Pacifie forma of Otodistamum. Dollfus' measure­

ments of eggs of Distomum veliporum (Creplin) of Sleggs, 1927 
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fell in the range cited by Manter for o. cestoides of R. 

stabuliforis from Maine. 

lots of material similar. 

He therefore conaidered these two 

The Washington and Alaskan material 

he considered as a sub-species of o. cestoides and not O. 

veliporum because of the thinner egg shell than recorded for 

European o. veliporum. The only constant difference between 

o. cestoides and o. veliporum which Dollfus used to separate 

these species, is the thicker egg shell in o. veliporum. 

Dollfus also divided o. veliporum into three sub-species. He 

used host and geographical distribution along with egg aize and 

thickness of shell to separate his six forma (three sub-species 

of veliporum, two of cestoides and a separate species of o. 

pristiophori from Australia). 

Van Cleave and Vaughn (1941) apparently accepted 

Dollfus' differentiation of o. cestoides and o. veliporum but 

demonstrated tbat the range of egg aize of specimens of 

Otodistomum (which according to Dollfus should be O. cestoides 

cestoides) from R. binoculata and R'. stabuliforis from Cali­

fornia and Maine respectively, overlap one another and the 

supposed larger range or egg aize or o. cestoides pacificum 

of Dollfus (=O. veliporum of Manter). These authors thus. 

concluded that only one highly variable species of Otodistomum 

occurs in North America, which they referred to as Otodistomum 

cestoides (van Beneden, 1870). 

Kay (1947) described o. plicatum as a new species from 

Hexanchus griseus in Puget Sound, on the basis of larger egg 

aize and cirrus sac than in other species of the genus. How-
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ever, her measurements of eggs, 11~ long by 70f wide, with a 

shell 7.5-Sp. thick are identical with those cited by Dollfus 

(1937A) for o. veliporum veliporum from H. griseus of Europe. 

The measurements of the cirrus pouch were given by Kay as 

1.43-2.36 mm. by 0.84-1.57 mm. The lower limit of these 

measurements coincide with the upper limit of records for O. 

veliporum, thus forming a continuous range, and not two 

distinctly separate ranges. Further.more, the cirrus pouch 

of a 40 mm. long specimen in my collection from H. griseus 

from the Strait of Georgia (adjacent to Puget Sound, Washingto~ 

measured only 1.05 mm. by 0.88 mm. I am thus considering ~ 

p1icatum Kay, 1947 a synonym of o. veliporum (Crep11n, 1837). 

Dawes (1946, 1947) in the light of the work done by 

Van C1eave and Vaughn, suggested that egg aize as a criterion 

of separating sub-species within the genus Otodistomum as used 

by Dollfus is not satisfactory. He considered that one species 

of the genus Otodistomum parasitizes se1achians throughout the 

world and Otodistomum ve1iporum (Crep1in, 1837'}, by the laws 

of priority, is the correct name. 

In the material at hand, in view of the foregoing, 

attention was directed main1y to the size of the eggs and the 

thickness of the egg shell. The eggs were removed from the 

uterus and measured in water. Eggs were taken from both 

distal and proximal portions of the uterus. Fifty eggs were 

measured in each case. As the eggs from the proximal extremity 

of the uterus differed only slightly in aize (2 to 4 per cent 

shorter and up to 7 per cent lesa in diameter) 



from the egga from the distal portion and there was no 

significant difference in thickneaa of egg ahell between 

theae two regions, the following table ia based on 

measure.ments of egga in the distal end of the uterus. 

All measurements are in microns. 

TABLE 1 

COMPARISON OF EGG SIZE OF SIX OTODISTOMUM 

SPSCIMENS FROM BRITISH COLUMBIA SKLACHIANS. 

Host Length Diameter Shell thickness 
( equa toria1lY) 

range average range .average ranp:e 

RaJa rhina 78-90 86.9 45-60 56 2-3.7 
(2 specimens) 

Sg,ualus su.ide;yi ~112 100.0 60-82 74 4.5-6.7 

Hexanchus (1) 97-111 104.8 67-82 76 6.7-8.3 
sriseus 

(2) ~135 123.5 75-86 79.8 6-7.5 

(3) 142-150 146.3 88-96 91.6 6.7-8.3 

The specimens from Raja rhina c1ear1y fit into the 

species o. cestoides on the basie of egg aize and she11 

thickness as given by Van Cleave and Vaug~. The average 

aize of the eggs is somewhat larger than that given by these 

authors, but is very close to the average as cited by Manter 

for Otodistomum fram R. binoculata of Alaska and Washington 

State. 

51 



The specimen from Squalus suckleyi fits into 

Dollfus' sub-species ·Otodistomum veliporum leptotheca 

from squalifor.m fishes of the Mediterranean and the Atlantic 

of southern Europe and northern Africa. In his key to the 

sub-species he gave the dimensions of the eggs as 85-97p 

long by 62-7~ in diameter, with a maximum shell thickness 

between 6 and ?p. However, in his citation of the measure-

mente recorded by other authors, it is noticed that a 

minimum diameter of 53y has been recorded and the thickness 

of the egg shell has been given as low as 4p. 'l'he specimen 

from the dogf'ish thua exceeds somewhat both the lower and upper 

limita previously recorded for the length and the upper limit 

of the diameter of the eggs. The minimum shell thickness of 

4.~ encroaches on the upper limit (up to qp) of the ahell 

thickness of eggs of o. oeatoides as recorded by Van Cleave 

and Vaughn and Dollfus, although it is distinctly above the 

range found for eggs of o. oestoides.in the specimens from 

Raja rhina. Alao, the aize of egga of o. veliporum 

~totheoa includes a large part of the range of egg aize of 

o. cestoides. It is thus apparent that it is difficult to 

aeparate these two species on the basis of egg aize and shell 

thickness. 

The specimens from Hexanobus griseua, although 

showing considerable variation in egg aize between specimens, 

agree essentially wi th specimens from European Hexanchidae 
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(including H. griseus), wb1èh Dollfus assigned to the sub-

species o. veliporum veliporum. Dollfus gave two sets of 

measurements for eggs of this sub-species as follows. 
\ 

1) maximum thickness of egg shell between 6.5 and 

7. 5p (minimum 6Jl); length of eggs 118-130)1 and diameter 

of eggs 86-92)1. 

2) maximum thickness of egg shell between 7.5 and 

8p {minimum 6p); length of eggs 110-12qp and diameter 

69-75)1. 

The measurements of eggs of specimen number 2 

from Hexanchus ~re very similar to the group (1) measure-

ments of Dollfus. The maximum egg length is here slightly 

larger (135p as campared to 13~) and the egg diameter 

slightly smaller (75-86p as compared to 86-92p). Specimen 

number 1 is close to group {2) of Dollfus 1 egg measurements 

for o. veliporum veliporum. The egg shell thiekness is 

the same but the minimum egg length is lesa {97p as compared 

to 11~) and the range of egg diameter is wider (67-82~ as 

c·ompared to 69-75)1). The equatorial shell thickness of 

specimen number"3 from Hexanchus is like Dollfus' group (2) 

of veliporum veliporum. However, measurements at the 

anopercular pole give values of 8.5-llp, which is more in 

line with Dollfus' o. veliporum ~heca, but the egg 

dimensions are considerably larger than in this sub-species. 

In egg dimensions it is closest to Dollfus' group (1) of 
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veliporum veliporum, but still somewhat larger, particularly 

in length. This specimen would thus appear to be intermed­

iate between o. veliporum veliporum and o. veliporum 

pachytheca. 

It will be noticed from Table 1 that there is 

considerable overlapping of egg aize of specimen number 1 

from Hexanchus (similar to o. veliporum veliporum of 

Dollfus) and egg aize of the specimen from Squalus (aimilar 

to Dollfus' o. veliporum leptotheca). Similarly, the 

diameter_ of the egga and ahell thickneas of specimen number 

2 from Hexanchus include part of the range of these two 

groups of measurements from the specimen from Squalus, It 

thua becomes difficult to separate O. veliporum veliporum 

from o. veliporum leptotheca. The egg aize of specimen 

number 3 from Hexanchus is clearly larger than that 

obtained for the other specimens of Otodistomum found in 

this study, but it is not so largely differentiated from 

the maximum egg aize of O. veliporum veliporum of Dollfus. 

From the forego1ng 1t is seen that althougn certain 

maximum limita of egg measurementa separate the two sub­

speciea of O. veliporum recorded here, there is considerable 

overlapping within the complete ranges of egg measurements, 

which render it difficult to distinctly separate these sub­

species. Furthermore, there is alao overlapping between 

the measurements of egg shell thickness of o. cestoides and 
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o. veliporum leptotheca, which increases the difficulty in 

separating these two speéies. Dollfus was aware of the 

difficulty inherent in using egg aize and shell thickness 

as a criterion for separating his sub-species of ~ 

veliporum, particularly o. veliporum veliporum and~ 

veliporum pachytheca, for. which he admitted finding 

intermediate forma. 

In view of the above mentioned difficulties in 

separating Dollfus' sub-species of o. veliporum on the 

basis of egg aize and shell thickness, and in separating O. 

veliporum leptotheca from o. cestoides on the· basis of 

shell tbickness, together with the large variation in egg 

aize of specimens recorded from H. griseus, I am here 

following Dawes in considering o. veliporum (Creplin, 1837) 

a highly variable species with o. cestoides (van Beneden, 

1870) as a synonym. 

Otodistomum veliporum (Creplin, 1837), metacercaria 

Hosta: Eopsetta jordani (Lockingtonh brill; 

f!roEhrys vetulus Girard, lemon sole; 

Lepidopsetta b111neata (Ayres), rock sole; 

Citherichthys sordidus (Girard), mottled sand dab, 
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Location: oyats in connective tissue of sto.mach wall. 

Locality: Ucuelet, west coast of Vancouver Island; Two 

Peaka, Hecate Strait; Cape Scott, Vancouver 

Island; Cape Lazo, Vancouver Island; Goose Island 

Grounds, Queen Charlotte Sound. 

The metacercaria occur singly or occasionally in 

pairs in oyats in the deep layera of the submucosa of the 

atomach wall, and cause the wall to bulge externally. 

The cyst may be up to 7 mm. in diameter. The cyst wall 

laid down by the host consista solely of fibrous tissue 

about 15~ thick. There is no cellular reaction. Pressure 

of the cyat compresses the muscle fibres in contact with 

the cyst. Inside the cyst, the worm lies with the poaterior 

~nd usually bent anteriorly againat the ventral surface. 

There is a brownish semi-fluid substance surrounding the worm 

which imparts to the cyat a yellowish-brown or blackish-brown 

color. On rupturing the cyat, the flukes are found to be 

quite active. 
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These metacercariae were found only in flat-fishes 

(Pleuronectidae and Bothidae), all of which cons~ute new 

records for the inter.mediate hosta of the genus Otodistamum. 

Although adult Otodistamum bave been described from the 

northwest Pacifie, intermediate fish hosta in this area have not 

been recorded. Flat-fish are known to harbour these 



metacercaria in the American Atlantic and Europe. 

Infected intermediate hosta have been found 

from the most northerly to the most southerly of British 

Columbia waters. Selachians along the whole of the B. C. 

coast must apparently harbour the adults. In the northern 

part of Hecate Strait (Two Peaks), the lemon sole were noted 

to be particularly heavily infected in the latter part of 

June. One commercial load of fish from that area, con-

sisting of several thousand fish, appeared to be nearly 

all infected. The maximum number of worms per fish was 

forty. Similar heavy infections of the brill on the 

west coast of Vancouver Island were noted during the same 

period. Whether there is actually a seasonal variation 

in intermediate host infection, which might coincide with 

the emission of cercariae from the molluscan host, is not 

known. Further studies are required to establish or 

disprove this point. 

The specimens measured 2.2-8.7 mm. long and 

are similar in morphology to the immature specimens 

found in the stomach of Squalus suckleyi and He.xanchus 

griseus. The morphology has been adequately dealt 

with by Manter (1926) and Dollfus (1937A) and need not 

be repeated here. 
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Family PIDYMOZOI~E Poche, 1907 

Genus Platocystis Yamaguti, 1938 

Platocystis alalonS!e Yamaguti, 1938 

Host: Thunnus alalunga (Gmelin), albacore. 

Location: oyats in the akin. 

Localitx: Pacifie, between Cape Blanco, Oregon and Cape 

Mendecino, California, 45-85 miles off shore. 

The trematodes were found in pairs, in cysts in 

the dermis, particularly posterior to the base of the 

pectoral fin. The trematodes consist of a flat, laterally 

compressed, semicircular hindbody and a slender ~orebody 

and lie in the cyst with their atraight margina of the 

hindbody adjacent, giving the cyst a circular or slightly 

oval outline. Both flukes of one cyst are approximately 

equal in aize. The trematodes are aurrounded by a thin 

transparent cyst wall, which appeara to be derived from 

the parasite, which becomea surrounded by host fibrous 

tissue. There is no cellular infiltration. The·cyst 

appears yellow due to the vast number of yellow eggs 

present in the uterus which occupies all the space in the 

hindbody not taken up by the vitellaria or gonade. This 

yellow appearance of the cysta haa given rise to the term 

"yellow-spot", by which this condition is referred toby 

commercial fishermen. The oyats meaaure from lesa than 

1 mm. in diameter to 3 by 4 mm. , aomewhat amaller than· 

those recorded by Yaœguti (1938B·). 
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Yamaguti adequately described and figured this 

parasite. The excretory system and intestinal crura after 

leaving the forebody were not seen. In serial sections of 

Platocystis alalongae I was not able to make out these 

structures either. The specimens examined are sma11er than 

Yama.guti' s. Comparative measurements are given in Table 2. 

Fore body 

Hindbody 

TABLE 2 

~SUREMENTS OF PLATOCYSTIS ALALONGAE 

YAMAGUTI, 1938 IN MM. 

From Present 
Yamaguti Specimens 

(1938) 

- 1ength 2.5-3.1 1.4-2.0 

- width at 
oesophagus 0:.25-0.4 0.16-0.24 

2.o-3.6 x 4.7-6 0.9-1.6 x 1.8-2.9 

Oral sucker 0.033-0.036 x 0.033-0.039 x 
0.030-0.033 0.030-0.033 

Pharynx 0.032-0.034 0.028-0.035 

Length of oesophagus 0.27-0.35 0.26-0.32 

Ova 0.015-0.018 x 0.013-0.017 x 
0.011-0.012 0.010-0.012 

This trematode has only been recorded from the 

al bac ore, Thunnus a la lunga. 

Genus Metanema tobothrium Yamaguti, 1938 
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Metanematobothrium guernei (Moneiz, 1891) Yamaguti, 1938 

Host: Thunnus alalunga ( Gmelin), al bac ore. 

Location: Free in the submaxillary muscles, parallel to 

the muscle fibres. 

Locality: Pacifie, between Cape Blanco, Oregon and Cape 

Mendecino, California, 45-85 miles off shore. 

This parasite was abundantly round in all of 

twelve albacore examined and conformed in all details with 

Yamaguti's (1938B) description and figures of this species. 

It was first ~ecorded by Moneiz in 1891 from 

albacore in Gascony as Nematobothrium guernei. Yamaguti, 

in describing specimens from the albacore caught in the 

Pacifie Ocean near Japan, pointed out that several differ­

ences exist between this species and other known species of 

Nematobothrium, which are sufficient to justify the erection 

of a new genus, for which he proposed the name 

Metanematobothrium. These differences are (1) the free 

existence of the parasite in the host'S tissue (2) the 

exceedingly long recurrent testes and (3) the bifurcate 

ovary. 

Two other Didzmozoidae were found in the albacore. 

One occurred in paire in cylindrical cysts attached to the 

gill filaments and the other one in flat oval cysts on the 

fifth gill arch. They were preserved in situ in for.malin 
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which proved to be unsatisfactory to permit of specifie 

identification. '!be parasites from the gill filaments belong 

to the genus Didymozoon (Tascheuberg, 1879) Odhner, 1907 and 

the ones from the gill arch are a species of Didymocystis 

Ariola, 1902. 

Family IŒMIURIDAE Luhe, 1901 

Sub-family H~IURINAE Looss, 1907 

Genus Parahem.iurus Vaz and Pereira, 1930 

The genus Parahemiurus was named by Vaz and Pereira 

in 1930 for a fluke which resembled species of the genus 

Hemiurus Rudolph!, 1809, but in which the seminal vesicle was 

undivided, whereas in Hemiurus it is bipartite. 

Parahemiurus parahemiurus was named the type of this new genus •. 

Woolcock (1935) showed that Hemiurus merus Linton, 1910 

belonged to the genus Parahemiurus because of the undivided 

seminal receptacle. Linton (1910), when naming this new 

species suggested tbat a new genus should possibly be created 

for its reception because of the undivided character of the 

seminal vesicle. Mant er ( 1940) regarded P. parahemiurus 

and P. merus as synonyme and P. merus therefore became the 

valid name of the type species, by the law of priority. 

Since the creation of this new genus, a number of new speciea 

have been described, some of which Manter (1940) considered as 

synonyme of P. me rus. 
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Dawes (1946) doubted the validity of the genus 

Parahemiurus, stating that the difference in the character of 

the seminal vesicle is insufficient to warrant the erection 

of a new genus. Manter (1934) first adopted this view also, 

but with the description of more new species of Parahemiurus 

he accepted it as a valid genus (1940, 1947) and discussed his 

reasons for doing so. Woolcock (1935) also discussed.the 

probable validity of this genus. 

To date, species of this genus have been reported 

from the North and South American Atlantic, the American 

and Asiatic Pacifie and Australia. There are no European 

records of the genus Parahemiurus. 

Parahemiurus merus (Linton, 1910) Woolcock, 1935 

Hosta: Lyopsetta exilis (Jordan and Gilbert), slender sole; 

Ophiodon elongatus (Ayres), lingcod. 

Location: 

Locality: 

stomach. 

English Bay, Vancouver and Baynes Sound, Vancouver 

Island. 

Nina specimens were taken from Lyopsetta and one 

specimen from Ophiodon. 

The specimens from the slender sole agree with the 

descriptions and figures of Linton (1910) and Manter (1940). 

The specimen from the lingcod is smaller than the measurements 
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previously given for this species. Body measurements are 

0.76 mm. long by 0.21 mm. wide, in contrast to earlier 

records of 1.14-3.0 mm. long by 0.3-0.5 mm. in width. The 

extent of cuticular plications, which Manter {1940) considered 

of prime importance, the egg aize and the topography of organs 

are ideqtical with tbat of P. merus. The aize of the suckers 

and genital organs are of the same relative aize as in P. 
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merus. The specimen is probably a young individual of P. merus. 
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Parahemiurus platichthyi Lloyd, 1938 was described as 

a new species from Platichthys stellatus of Puget Sound, 

Washington. This is the only other record of Parahemiurus on 

the west coast of North America. Manter {loc. cit.) has shown 

that this species is synonymous with P. merus. He also gave 

a list of other synonyms and discussed the variations in the 

species. Egg aize {18-3~ by 8-14p), and the form of the 

vitellaria, which may be unlohed or sligbtly lobed are the 

two main variable characters. The vitellaria in my 

specimens are either lobed or entire and the eggs measure 

22-25u by lOu. The wide geographioal and host distribution 

range of this species has been commented on by Manter {loc. 

cit.). Lyopsetta exilis and Ophiodon elongatus are new 

host records. 

Parahemiurus oncorhynohi n. sp. (Figs. 5 and 6) 

Hosta: Oncorhynchus tshawytscha (Walbaum), spring salmon; 

Oncorhynchus kisutch (Walbaum), coho salmon. 



Location: 

Locality: 

stamach. 

Point Gray, Vancouver and Nanoose Bay, Vancouver 

Island. 

Thirty specimens were collected from three spring 

salmon (gril•se) and about seventy specimens from three coho 

salmon (grilse). 

Description: The worms are small, elongated and 

cylindrical. They are divided into two portions, the body 

proper (soma) and a retractable caudal appendage (ecsoma). 

The soma is 1.05-1.63 mm. long with a maximum width of 

0.275-0.41 mm. at the level of the vitellaria, when the 

ecsoma is completely extended. At the level of the ventral 

sucker the width is 0.150-0.225 mm. From the level of the 

vitellaria, the soma tapera slightly to the posterior end and 

gradually to the rounded anterior extremity. The ecsoma~ 

about one-quarter as long as the soma. The cuticular 

plications, cbaracteristic of the Hemiurinae, are present 

both ventrally and dorsally along the whole length of the 

soma and are also present on the ecsoma. They are fine 

anteriorly, becaming coarse posterior to the aoetabulum and 

then finer poateriorly. On the ecsoma the plications are 

very fine. 

The oral suoker, situated at the anterior extremity, 

measures 0.053-0.071 mm. in diameter. The acetabulum, 

situated a short distance behind the oral suoker, at about the 
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middle of the anterior one-third of the body length, protrudes 

somewhat from the ventral surface. It measures 0.120-0.169 mm. 

in diameter. The ratio of oral to ventral sucker is about 

1:2.2 to 1:2.3. The spherical pharynx, 0.038-0.047 mm.,is 

situated immediately behind the oral sucker. There is no 

prepharynx. The pharynx leads into a short narrow oesopbagus 

which gives rise to the two intestinal crura a short distance 

anterior to the acetabulum. The crura extend laterally into 

the ecsoma to about one-half its length and end blindly. 

The two testes situated medially in the posterior 

portion of the anterior one-half of the soma are round or oval 

in outline, with smooth margina, and tandem. They may or may 

not be separated by a short distance, but are never separated 

by folds of the uterus. The oval, undivided seminal vesicle 

has a thick muscular wall, and lies mostly anterior and dorsal 

to the testes, with its long axis parallel to the length of the 

body. It measures 0.100-0.158 mm. by 0.055-0.09 mm. When 

the worm is viewed ventrally, the posterior portion of the 

seminal vesicle is overlaid by the anterior testis. From 

the seminal vesicle a sinuous prostatic duct arises which 

proceeds anteriorly for a short distance, then turns and 

pursues a ventro-anterior course. About mid-way between 

the seminal vesicle and acetabulum, the prostatic duct makes 

a V-turn and then proceeds anteriorly to about one-third the 

distance of the acetabulum, wbere it is joined by the uterus 

to form a common genital duct which leads to the median 
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genital pore at the level of the middle of the oral sucker. 

The prostatic duct is surrounded for all of its length by 

prostatic cella lying free in the parenchyma. The common 

genital duct or ductus belmaphroditicus is enclosed for 

nearly all of its length in a sinus sac. 

The oval ovary, transversely elongated, lies 

medially, a short distance posterior to the testes (about 

two thirds the length of the soma from the anterior 

extremity), from which it is separated by fokœof the uterus. 

The ovary is 0.825-0.143 mm. long by 0.105-0.217 mm. wide~ 

Immediately behind and in direct contact with the ovary are 

the two campact,oval vitellaria. In none of the specimens 

did they appear even slightly lobed. They measure 0.098-

0.167 mm. long by 0.090-0.134 mm. in breadth. A seminal 

receptacle, lying dorsal to and partially to the left of 

the posterior portion of the ovary, is visible. The uterus 

is much convoluted and contains many eggs. It proceeds 

posteriorly, looping several times, into the anterior portion 

of the ecsoma, where it turns anteriorly, passing dorsal and 

to the left of the vitellaria. It then coils several timea, 

filling up most of the space between the ovary and testes, 

and proceeds dorsal to the testes. At the level of the 

seminal vesicle the uterus turns ventrally and proceeds 

anteriorly, in a dorso-ventral sinuous course, to join the 

prostatic duct dorsal to the posterior portion of the acetab­

ulum. The eggs are slightly concave on one side and measure 

20-25p by 10-1~. 
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Parahemiurus oncorhynchi differa from all ether 

described species of the genus in possessing cuticular 
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plications on the ecsoma as well as on the soma. rt is very 

closely related to P. merus (Linton, 1910) and P. anchoviae 

Pereira and Vaz, 1930 from which it can only be differentiated 

by the extent of the cuticular plieations. Pa rahemiurus me rus 

and P. anQhoviae can only be distinguished by the extent of 

the cuticular plications on the dorsal aide of the soma. In 

P. merus they extend doraally only to the leval of the acetab-

ulum, whereas in P. anchoviae they are present both dorsally 

and ventrally to near the posterior extremity of the soma. 

Other species of the genus are P. ecuadori Manter, 1940 in 

P. which the oral sucker is larger than the ventral sucker; -
sardinae Yamaguti, 1934, which is distinguished by the extrema 

posterior position of the ovary; P. seriolae Yamaguti, 1934 

which possesses a voluminous seminàl vesicle and P. australis 

Woolcock, 1935 in which the vitellaria are deeply lobulated. 

Parahemiurua lovettiae Crowcroft 1947 was described from 

Taamania. Crowcroft's paper (1947B) was not available to 

me at this time, thua rendering it impossible for me to list 

i ta diatinguiahing characteriatics. Parahemiurus parahemiurus 

Vaz and Pereira, 1930, P. platichthyi Lloyd, 1938, P. atherinae 

Yamaguti, 1938 and P. harengulae Yamaguti, 1938 are considered 

as synonyme of P. merus (Linton, 1910) Woolcock, 1935 by Manter 

( 1940). 

Oncorhynchus tshawytscha (Walbaum) is designa ted as 

type host and Point Gray, Vancouver as type locality. The 

specifie name oncorhynchi is derived from the generic name of 
1 

the hosta. 
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Sub-family DINURINAE Looss, 1907 

Genua Tubulovesicula Yamaguti, 1934 

Tubulovesicula nanaimoensia (McFarlane, 1936) Manter, 1947 (Fig. 7) 

Hosta: Oncorhynchus tshawytscha {Walbaum), spring salmon; 

Oncorhynchus kiautch {Walbaum), coho salmon. 

Location: stomach. 

Locality: Nanoose Bay, Vancouver Island and Strait of Georgia, 

B. C. 

Two specimens, one mature and one immature, were 

collected from a spring salmon grilae and one mature specimen 

from a sexually mature coho salmon on~s spawning migration. 

Dinurus nanaimoenais McFarlane, 1936 was deacribed 

from Scorpaenichthya marmoratus and ParophrYs vetulua from 

Departure Bay, Vancouver Island. Manter (1947) placed this 

species in its correct genus, Tubulovesicula Yamaguti, 1934. 

The trematodes from the salmon agree in practically 

all details with the description and figures of McFarlane 

(1936). The mature specimen from the spring salmon differa 

only in the aize of the ovary. McFarlane gave the measure­

ments as 0.24 mm. long by 0.13 mm. broad, whereas the ovary 

in this specimen is 0.19 mm. by 0.16 mm. In the specimen 

from the coho salmon the oral sucker and pharynx measure 

0.225 and 0.105 mm. respectively, slightly larger than the 

maximum aize of 0.212 and 0.089 mm. respectively for these 



structures in McFarlane's specimens. The ovary is the same 

size as that of the spring .salmon specimen. McFarlane 

described the seminal vesicle as being tubular and coiled 

and extending between the testes, but it is not drawn in his 

figures. Figure 7 shows the chara.cter of the seminal vesicle. 

To date, T. nanaimoensis bas only been recorded from 

British Columbia. The two species of salmon increase to four 

the number of known hosta for this parasite. 

Sub-family STERRHURINAE Looss, 1907 

Genus Lecithochirium Luhe, 1901 

Lecithochirium exodicum McFarlane, 1936 

Host: Eopsetta jordani Lockington, brill. 

Location: stomach. 

Locality: middle west coast of Vancouver Island. 

Lecithochirium exodicum was originally described by 

McFarlane (1936) from the stomach of Ophiodon elongatus taken 

from the Strait of Georgia, B. c., in the vicinity of Nanaimo. 

Lloyd (1938) reported it from the same host and also lees 

cammonly in Sebastodes maliger at Friday Harbour, Washington. 

He added sorne details to the description. Gregoire and Pratt 

(1952) noted this fluke as frequently parasitizing Ropsetta 

jordan! in the coastal waters of Oregon. This is the first 

report of L. exodicum in the brill of Canadian waters, where 

it was found to be very common on the west coast of Vancouver 
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Island. Up to fifty trematodes were found in a single host. 

Its distribution seems to be confined to the north Pacifie 

coast of North America,: where it extends from Oregon to 

British Columbia, and bas been found in tbree hosta of 

unrelated familias. 

Lloyd noted several differences between his specimens 

and the description as given by McFarlane. McFarlane stated 

that the caeca extend into the ecsoma, whereas Lloyd remarked 

that they "only rarely pass into it". In my specimens in 

which the ecsama was completely extended, the caeca reach 

only to the posterior extremity of the soma. Lloyd described 

the seminal vesicle as being tri-partite, a condition observed 

in the specimens I examined, whereas McFarlane referred to this 

structure as "convoluted, not bipartite." An examination of 

one of McFarlane 1 s paratypes, loaned tome by Dr. J. L. Hart 
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of the Pacifie Biological Station, Nanaimo, revealed this 

structure to be tri-partite. The eggs of my specimens measured 

slightly larger than .the measurements given by Lloyd and by 

MoFarlane~ They were, as measured in Canada balsam, 25-32y 

long by 13-18p wide in contrast to Lloyd's values of 21-2~ by 

12-1~ and McFarlane's measurements of 23p by llp. The egg 

aize is thus extended to 21-32f long by ll-18p wide. In one 

specimen the ventral sucker was abnor.mally large, measuring 

0.698 mm. by 0.713 mm. The aize of the acetabulum has been 

recorded previously as 0.34-0.59 mm. in diameter,.a range 

which included all my other specimens. 

Acena (1941) described L. medius from Sebastodes 

ruberrimus of Puget Sound. Manter (1947) considered it a 



synonym of L. exodicum. 

Specimens of a trematode recovered from formalinized 

stomachs of Ophiodon elonsatus from Baynes Sound, Vancouver 

Island, probably belong to this species. The flukes were 

highly contracted and bent, and did not permit of a critical 

morphological study. 

Sub-family DEROGENRTINAE Odhner, 1927 

Ge nus Derogenes Luhe, 1900 

Derogenes varicus (Mdller, 1784) Looss, 1901 

Hosta: Citharichthys sordidus (Girard), mottled sand dab; 

Lyopsetta exilis (Jordan and Gilbert), slender sole. 

Location: stomach. 

Locality: Goose Island Grounds, Queen Charlotte Sound, B.C., 

English Bay, Vancouver. 

One specimen was recovered from the sand dab and 

two specimens from the slender sole. One of the specimens 

from the slender sole is a young adult, as indicated by the 

presence of few eggs in the uterus and its small aize. 

Lloyd (1938) round this well-known and widely­

distributed parasite in Ophiodon elongatus and Sebastodes 

maliger at Friday Harbour, Washington and in Leptocottus 

armatus near Seattle. Manter (1934) and Dawes {1946, 1947) 

have reported o~ the number of hosta and geographical 

distribution of this trematode. Dawes (1946), Lloyd (1938) 

and Manter (1926) referred to Derogenes varicus as the most 
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common and widely distributed digenetic trematode of marine 

fishes. It apparently exhibits little host preferences. 

As pointed out by Manter (1926) it is usually present in the 

host in small numbers. The literature shows that D. varicus 

bas been recorded from many par.ts of Europe, the Canadian and 

United States Atlantic, the Gulf of Mexico, in the western 

Pacifie from the Galapagos Islands to British Columbia and 

in Japanese seas. 

This is the first record of this parasite in 

Canadian Pacifie fish and the two hosta in which it was 

found are new. 

Lloyd (1938) pointed out a discrepancy between 

his specimens and the description of Odhner (1905). Odhner 

recorded the presence of a complete sinus sac in this species, 

whereas Lloyd sta ted ~'we fa il to find any semblance bf a 

complete sinus sac. A'few isolated muscle fibres, relatively 

even fewer than in Lecithochirium, are all that could be 

considered as representing even an incomplete sinus sac 

(Fig. 8). The living worm or whole mount sometimes appears 

to possess a sinus sac but study of sections fails to reveal 

its presence." IBwes (1946) described the sinus sac as 

consisting of a few isolated fibres forming a rudimentary 

incomplete sinus sac. In my specimens a weakly developed 

sinus sac appears to be present in examination of whole 

mounts. Sections were not eut because of the lack of material. 
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The aize of Derogenes varicus is extremely variable. 

Dawes (1946), quoting Stossich, gave 1.5-7 mm. as the range 

of length. Manter (1926) cited NiQoll as reporting mature 

specimens as small as 1 mm. in length and Dawes (1947) recorded 

mature specimens as small as 0.76 mm. The following measure-

ments, in mm., were obtained from the three specimens collected 

in this study. 

Length 

Width (at 
acetabulum) 
' 
Oral sucker 
(diameter) 

Ventral sucker 
(diameter) 

Pharynx· ( diameter) 

Testes 

Ovary 

From Citbarichthys 

1.58 

0.54 

0.16 

0.36 

From Lyopsetta 

1.37 

0.48 

0.21 

0.96 

0.35 

0.18 

0.315 
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Ova 

0.085 

0.13 x 0.13 

0.17 x 0.17 

0.060-0.065 x 
0.030 

0.42 

0.082 

0.075 x 0.10 

0.12 x 0.15 

0.062:...0.065 
x 0.030-0.035 

0.065 x 
0.030-0.035 

From a comparison of the above measurements, it is 

apparent that the oral and ventral suckers in the specimens 

from the slender sole are larger than those of the sand dab 

specimen, while the ovary and testes are somewhat smaller. 

However, these variations fall within the limita cited by 

various authors forD. varicus. Other differences between 

these specimens from the two hosta are the somewhat more 

anteriorly placed acetabulum and genital pore and the more 



voluminous and sinuous intestinal crura in the specimens from 

Lyopsetta. In these characters it resambles Derogenes 

crassus Manter, 1934. It differs mainly from D. crassus in 

having a smaller acetabulum, the oral sucker to acetabulum 

ratio in D. crassus being 1:3 as compared to about 1:2 in 

my specimen, which is the ratio cited for D. varicus. 

Dawes (1946, 1947) considered D. crassus a synonym of ~ 

varicus. Yamaguti (1938A) accepted the validity of ~ 

crassus and recorded this species from Japan. Manter (1934) 

considered the large aize of the ova, 64~ by 36p, as the most 

distinguishing character of D. crassus. However, it has 

been shown since (Dawes, 1946) that D. varicus eggs can 

attain a similar aize. The specimens from Lyopsetta 

appear to be inter.mediate between D. varicus and D~ crassus. 

These specimens may constitute a new species but due to lack 

of material to study the constancy of the characters, they 

are being included in the species D. varicus. It is possible 

that Dawes is correct in assuming D. crassus as synonymous 

with D. varicus. Further material of D. crassus from the 

type host Callionymus agaseizii from Tortugas, Florida is 

required to settle this question. 

Morphological cbaracters of interest are the 

vitellaria. In D. varicus the long axis of each oval 

vitelliné maas bas been described as parallel to the length 

of the fluke. In D. crassus, Manter described the 
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vitellaria as transversely elongated, a character which he 

oonsidered of some importance in separating D. crassus from 

D. varicus. In the specimen from Ci tharichthys, one of the 

vitelline masses is elongated in an antero-posterior 

direction, while the other is directed transversely. In 

all other characters it is identical with D. varicus, and 

on the basis of this one minor character it cannot be 

considered as a distinct species. It thus appears that 

no taxonomie importance can be attached to the direction of 

elongation of the oval vitellaria. 

Sub-family intermediate between STERRHURINAE Looss, 1907 

and HKMIURINAE Looss, 1907 

Genus Brachyphallus Odhner, 1905 

Brachyphallus crenatus (Rudolphi, 1802) Odhner, 1905 

~: Oncorhynchua keta (Walbaum), chum salmon. 

Location: atomach. 

Locality: Strait of Georgia, British Columbia. 

One specimen was found in the stomach of a mature 

chum salmon on its spawning migration. The anterior portion, 

containing the oral sucker, pharynx and terminal genital ducts 

is missing. However, there are sufficient charactera present 

to enable its identification. The cuticle is transversely 

ringed as far as the posterior extent of the uterus. The 

marked pre-somatic pit and the vesicular parenchJma are 

readily visible. The general arrangement of the reproductive 

75 



organs agrees with descriptions of B. crenatus. The 

seminal vesicle, lying dorsal and mainly anterior to the 

acetabulum is btkbed, the posterior portion being much the 

larger. The vitellaria, situated immediately behind the 

ovary, are lobed, the left and right ones having three and 

four lobes respectively. They are not noticeably longer 

tban wide. The intestinal crura extend to the posterior 

end of the ecsoma, which is retracted in this specimen. 

Measurements, in mm., of the specimen are as 

follows: 

Length (minus the anterior end) 

Width 

Acetabulum 

Testes -- anterior 

posterior 

Ovary 

Vitellaria 

Ova 

right 

le ft 

2.1 

0.54 

0.31 by 0.30 

0.15 by 0.19 

0.14 by 0.19 

0.17 by 0.26 

0.23 by 0.19 

0.23 by 0.23 

0.023-0.024 by 0.011-0.012 

Brachyphallus crenatus is a widely distributed 

parasite of marine fish. It has been found in several parts 

of Europe, North American Atlantic and Pacifie coasts and in 

Japan. Lander (1904), Linton (1940) and Manter (1926) recorded 

this parasite from the east coast of the United States in many 

species of fish. Heller (1949) found it in herring, smelt and 
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salmon in the Canadian Atlantic. Odhner (1905) reported it 

from Soandinavian waters and Markowski (1933) from the Baltio. 

Among the hosta cited by Odbner is the Atlantic salmon 

{Salmo salar). Nicoll {1907) described this hemiurid from 

Great Britain. In the Pacifie it has been recorded by 

Yamaguti (1934A) from Oncorhynchus milktschitsch in Japan 

and in the northwest Pacifie (Puget Sound, Washington) by 

Lloyd (1938) from Oncorhynchus tshawytscha. The present 

record is the first from western Canada. Oncorhynchus 

keta is a new host record. Babaskin (1928) found this 

host in Siberia harboured another species of.Brachyphallus, 

B. amuriensis Babaskin, 1928. 

Detailed descriptions of the parasite bave been 

glven by Lander {1904), wlth additlonal information by 

Manter (1926) and Lloyd {1938). 

The systematic position of the genus Bracbyphallus, 

within the family Hemiuridae, bas been the subjeot of some 

discussion. Odhner {loc. olt.) and Fuhrmann {1928) included 

it in the sub-family Hemiurinae. Looss (1907), although 

reoognizing that i t possesaes oharaoters ·allying it with. the 

Hemiurina.e, but also shows a.ffin.ities to the Sterrhurinae, and 

is thus intermediate between these two sub-families, placed it 

wlth the Sterrburlnae on the basle of the absence of a complete 

sinus sac. However, Lander, Odhner and Lloyd dèscrlbed or 

figured a complete sinus sac in B. crenatus. Lloyd agreed 
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with Looss in considering Brachyphallus as occupying a 

systematic position between the Hemiurinae and the 

Sterrhurinae and did not assign it to either of these sub­

families. Dawes (1946) placed the genus within the 

Sterrhurinae, but recognized, as Lloyd pointed out, that 

it possesses same characters of both sub-families. 

The characters allying Brachypballus to the 

Hemiurinae are the complete sinus sac and the cuticular 

plications. In the Sterrhurinae, the sinus sac is 

incamplete (i.e. it consista of isolated muscle fibres) 

and the cuticle is smooth. Characters possessed by 

Brachyphallus which show its affinities to the Sterrhurinae 

are the vesicular parenchyma, the pre-somatic pit, the 

distinct ejaculatory duct and the short prostatic duct. 

In the Hemiurinae the parenchyma is not vesicular, a pre­

somatic pit and a distinct ejaculatory duct are wanting, 

and the prostatic duct is long. 

Family SYNCO&LIIDAE Dollfus, 1923 

Genus Syncoelium Looss, 1899 

Syncoelium filiferum (Sars, 1885) Lloyd and Guberlet, 1936 

Host: Thunnus alalunS! (Omelin), albacore. 

Location: branchial chamber. 

Locality: Pacifie Ocean, between Cape Blanco, Oregon and Cape 

Mendecino, California, 45-85 miles off shore. 
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Seven of these trematodes were found in the 

branchial chamber of one of twelve albacore examined. 

Syncoelium filiferum (Sars, 1885) adults were 

first described and figured by Lloyd and Guberlet (1936) 

from the gills of Pacifie salmon (Oncorhynchus spp.) caught 

in Puget Sound, Washington. Yamaguti (1938B) described 

and figured a new species, Syncoelium katuwo from the gille 

of Euthynnœ pelamys from the Japanese Pacifie. According 

to Yamaguti, his species differed from Lloyd and Guberlet•s 

S. filiferum mainly in egg aize. Lloyd and Guberlet gave 

the egg aize of S. filiferum as 40-5~ in length by about 

30p in width. Yamaguti gave the egg aize of S. katuwo as 

36-42p by 24-2~ which is not significantly different from 

the measurements of s. filiferum. Furthermore, Yamaguti 

(1951} save measurements of the eggs of specimens recovered 

from the pharynx of Decapterus muroadsi as 33-4~ by 24-3~, 

a range which includes the egg aize of s. filiferum as cited 

by Lloyd and Guberlet. From a critical comparison of the 

descriptions of S. filiferum (Sars) of Lloyd and Guberlet and 

Yamagut1 1 s s. katuwo the only noticeable difference is in the 

description of the terminal genital ducts. Lloyd and 

Guberlet described the uterus and seminal vesicle as uniting 

to form a common genital sinus opening at the tip of a genital 

papilla which was often seen protruding ventral to the oral 

suc ker. They also described a group of prostate cella free 
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in the parenchyma, surrounding the seminal vesicle just before 

its union with the uterus. They stated tbat there was no 

cirrus sac, nor did they figure any structure equivalent to a 

sinus sac. Yamaguti (1938B) described the presence of a 

hermaphroditic peuch (sinus sac) surrounding a muscular 

her.maphroditic duct, whose distal extremity projected outside 

ventral to the oral sucker. He also stated that prostatic 

glands were absent. 

The structure of the terminal genital ducts as 

described by Lloyd and Guberlet was verified by examining 

their specimens (in longitudinal sections) kindly loaned by 

the Department of Zoology, University of Washington. 

Yamaguti did not make his specimens available to me. 

However, from an examination of my own specimens, 

it was revealed that Yamaguti was very likely dealing with 

S. filiferum of Lloyd and Guberlet, and the discrepancies 

in the description appear to be due to misinterpretation 

of structure. On examining whole mounts of specimens in 

side view, particularly specimens in which the genital 

papilla is retracted, one gets the impression of a genital 

sinus surrounded by a pouch such as figured by Yamaguti ( 19388.). 

However, when examJning sagittal sections it becomes evident 

that a hermaphroditic pouch is not present at all and that 

actually, the genital sinus (hermaphroditic duct) opens at 

the tip of a genital papilla, projecting into the genital 
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atrium, and which can be protruded to a greater or lesser 

extent (shawn clearly in Lloyd and Guberlet's figures). 

The prostatic cella described and figured by Lloyd and 

Guberlet are difficult, if not impossible to see in whole 

mounts, which probably accounts for Yamaguti 1 s statement of 

the absence of auch structures. All other structures of 

Yamaguti 1 s S. katuwo, Lloyd and Guberlet 1 s S. filiferum and 

my specimens are identical. The eggs of my specimens are 

34-44p by 25-27p. The vacuolated syncitial cella under the 

subcuticular musculature, as described by Yamaguti, but not 

mentioned by Lloyd and Guberlet, are present in my specimens. 

I am here proposing tbat Syncoelium katuwo Yamaguti, 

1938 is a aynonym of Syncoelium filiferum (Sars, 1885), Lloyd 

and Guber1et, 1936. 

The known hosta and distribution of S. fi1iferum 

adulte thus becomes Oncorhynchua gorbuscha, O. nerka and 

Thunnus a1alunga from the North American (United States) 

Pacifie coast and Euth~s pelamya and Decapterus muroadsi 

from the Japaneae Pacifie. The normal habitat of this 

fluke appears to be the branchial chamber. 

Order MONOGE~ Carus, 1863 

Sub-order MONOPISTHOCOTYLEA Odhner, 1912 

Super-family CAPSALOIDEA Priee, 1936 

Family CAPSALIDAE Baird, 1853 
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Sub-family CAPSALINAE) Johnston, 1929, emended Priee, 1939 

Ge nus Capsala Bosc, 1811 

Capsala martinieri Bosc, 1811 

Host: Mola mola (Linnaeus), ocean sun-fish 

Location: gills, skin. 

Looality: West coast, Vancouver Island. 

These trematodes were oolleoted from British 

Columbia about fifteen years ago and are in the collection of 

the Institute of Parasitology. 

The morphology bas been dealt with adequately by 

Priee (1939) and Dawes (1947). 

Priee disoussed the records of this parasite on 

the Pacifie coast of North America. A brief discussion of 

the previous record of this trematode in British Columbia has 

already been given in the "Historical Resume". 

Capsala martinieri is a oommon ecto-parasite of the 

ocean sun-fish in many parts of Europe, and the Pacifie and 

Atlantic ooasts of North America. 

Sub-family BENEDENIINAE Johnston, 1931 

Genus E.ntobdella Blainville in Lamarck, 1818 

Entobde11a hippoglossi (O. F. 1!11er, 1776) Johnston, 1856 

Host: Hippog1ossus stenolepis Schmidt, Pacifie ha11but. 



Location: skin surfaces. 

Locality: Hecate Strait, B. C. 

Three specimens were collected from a halibut. 

The parasite is probably fairly common, but halibut were not 

available, in numbers, for examination. Entobdella 

hippoglossi is a well-known parasite of the Atlantic halibut 

(Hippoglossus hippoglossus). Priee (1939A) and Dawes (1946, 

1947) have described and figured this parasite, as well as 

many earlier authors. 

Guberlet (1937) recorded Entobdella squamula 

(Heath) from this same host in Alaska. 

The three specimens measured 14-16.5 mm. long by 

6•6-8.5 mm. wide; The haptor is 3.6-3.8 mm. in diameter, 

with a marginal membrane of about 2p. The three pairs of 

books on the haptor are 0.47-0.53 mm., 0.79-1.09 mm. and 

0.098-0.12 mm. long, respectively. The pharynx is 0.825-

0.875 mm. by 0.975-0.990 mm. The testes are elon@Qted 

ova1, measuring 1.63-2.01 mm. by 1.14-1.44 mm. and the ovary, 

almost g1obular, measures 0.975-1.24 mm. by 1.05-1.34 mm. 

Eggs were not present. 

This appears to be the first record of E. 

hippoglossi on the Pacifie halibut. 
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Entobdella squamula (Heath, 1902) Johnston, 1929 

Host: Eopsetta jordani Lockington, brill. 

Location: on fins and skin of "blind" aide. 

Locality: off Sydney Inlet, west coast of Vancouver Island. 

Three flukes were obtained from two fish. The 

parasite, seemingly is not common, as hundreds of brill from 

the west coast of Vancouver Island were examined. On the 

other band, the incidence could be much higher than indicate~ 

since these external parasites might easily be lost during 

handling by the fishermen. 

Entobdella squamula was originally described by 

Heath(l902) as Epibdella squamula n. sp. from a flounder, 

Paralichthys californicus (Ayres), caught in California 

waters. He described and figured the parasite in detail. 

The present record adda another hostfor x. squamula. 

Priee (1939A) described this trematode from an unknown host 

from the Gulf of Mexico. · Guberlet (1937) recorded this 

parasite from the halibut in Alaska. All records indicate 

that the parasite bas never been found on the "eyed" side 

of the flounder hosts. 

Measurements of the specimens are as follows: 

length, 8.8-9.5 mm.; width, 3.7-3.9 mm.; haptor diameter, 

2.5 mm.; hooke, first pair 0.278-0.285 mm. long, second pair, 

0.840-0.863 mm. long, and third pair 0.123-0.138 mm, long; 
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pharynx 0.375- 0.450 mm. long by 0.428-0.525 mm. wide; 

testes 0.775-0.90 mm. long by 0.600-0.675 mm. wide; 

ovary 0.675-0.'713 mm. Jong by 0.'713-0.835 mm. wide; eggs 

were not present. 

Class C E S T 0 D A 

Order TKTRAPHYLLIDEA 

Family PHYLLOBOTHRIIDAE Braun, 1900 

Genus Phyllobothrium van Beneden, 1849 

Phyllobothrium ketae Canavan, 1928, larva 

Hosta: Oncorhyncbus keta (W.lbaum), cbum salmon; Oncorhyncbus 

gorbuscha (Walbaum), pink salmon; Oncorhynchus nerka, 

sockeye salmon; Eopsetta jordani Lockington, brill. 

Location: stomach, intestine and pyloric caeca in the salmon, 

and the liver in the brill. 

Locality: Strait of Georgia; mouth of Fraser River; Rivera 

Inlet; off Sydney Inlet, west coast of Vancouver 

Island. 

Larval stages of the cestode were commonly found, 

in large numbers, free in the digestive tract of salmon. 

Only one specimen, encysted on the liver, was found in a 

brill from the west coast of Vancouver Island. The larvae 

from the salmon measured from 3.1 mm. to 24 mm. in length, 

the smallest ones being found in the stomach and the larger 

ones in the intestine and pyloric caeca. The encysted 

individual from the brill measured 3.88 mm. long and was 
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identical morphologically with the small specimens from the 

salmon. 

Wardle (1932) figured and described this larva 

which he round in large numbers in all five species of 

Oncorhynchus from the Strait of Georgia. Several morphol­

ogieal points may be added to Wardle's description. The 

posterior half of the larva forma the larval tail (pars 

postica), which is lost in the definitive host. The pars 

postica is much thinner and lesa muscular tban the metaboth­

ridial region. Wardle stated that no internal structures 

were visible. In my aarger specimens four stnuous excretory 

ducts can be seen, one dorsal and one ventral in each lateral 

half of the body, and conspicuous longitudinal median muscle 

bundles are visible. As stated by wardle, segmentation is 

not present but the body is transversely striated. The 

scolex is as described by Wardle, except that the accessory 

suckers may be up to one-half the length of the bothridia 

(one-third, cited by Wardle). The apical sucker is small, 

.about 0.18 mm. in diameter, approximately three-quarters the 

diameter of the accessory suckers. 

Wardle originally identified this cestode with 

Phyllobothrium salmonis Fujita, 1922, a larval cestode from 

o. keta and o. maso~ in Japan. An adult tetraphyllidean, 

Phyllobothrium ketae described by Canavan (1928) from ~ 

keta from Alaska, was considered the adult of the larva 

Wardle was dealing with and consequently he pointed out 
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th.at by the 1aw-.of: priority, P.- sa1monis Fuji ta, 1922 was 

the va1id name. In 1934, Yamaguti described Pe1ichnibothrium 

sp. 1arvae from o. keta and o. mi1ktschitsch in Japan. He 

stated that Phy11obothrium salmonis Fujita, 1922, as well as 

P. caudatus Zschokke and Heitz, 1914~rom Oncorhynchus sp. 

in Siberia) belong to his Pelichnibothrium sp., which he 

considered as the larval stage of Pelichnibothrium 

speciosum Monticelli, 1889. Yamaguti 1 s Pe1ichnibothrium 

(and hence P. salmonis Fujita, 1922) differa from P. ketae 

larvae essentially in having the accessory suckers on the 

scolex anterior to the bothridia and not on· the anterior 

portion of the bothridia. Wardle and McLeod (195~ accepted 

the va1idity of the genus Pelichnibothrium Montioelli, 1889 

on the basis of Yamaguti's work, and the identity off..!.· 

salmonis Fujita with Yamaguti's Pelicbnibothrium larva. 

The larva recorded by Wardle from British Columbia salmon 

are distinct fran Yamaguti's Peliohnibothrium, but they are 

still oonsidered as the larvae of P. ketae Canavan. Since 

P. salmonis is not synonymous with P. ketae, this latter is 

retained as the va1id name for the Phy1lobothrium larva 

from British Columbia salmon. 

As pointed out by Ward1e, a phyl1obothriid cestode 

attaining maturity in a teleost is indeed rare. However, 

Canavan's species appears to be va1id. The evidence suggests 
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that normally the parasite does not develop to maturity in 

salmon, btit does undergo considerable growth in these hosta. 

The larval stage found in the brill, equivalent to the 

smallest larvae found in the stomach is probably the infective 

larva, and the brill might be considered as a true intermediate 

host for this cestode. When the plerocercoid (in an intermed­

iate host not necessarily the brill) is ingested by the salmon, 

the cyst wall is evidently digested in the stomach and the 

larvae pass into the intestine where they increase in aize 

but do not normally mature. They do not appear to reencyst 

in the salmon. CanaYan's report of a mature P. ketae in o. 
keta is undoubtedly an abnormal condition, the true definitive 

host probably being a selachian. The possibility also exista 

that the bottle containing this cestode was mislabelled, 

since Canavan examined the parasite some twenty years after 

it was collected by Dr. H. B. Ward, and actually the host 

may have been a selachian. 

Phyllobothrium sp., larva (Fig. 8) 

Host: Hippoglossoides elassodon Jordan and Gilbert, flat­

head sole. 

Location: intestine. 

Locality: Baynes Sound, Vancouver Island. 

Four phyllobothriid larvae {plerocercoids) were 

recovered from the intestine of one host. 
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The larvae are of the type commonly referred to as 

Scolex pleuronectis MUller, 1788, a name which includes many 

different tetraphyllidean larvae. It can scarcely be used 

to refer to any one species. 

The larvae are 1.2-1.91 mm. long and consist of 

a more or lesa conical scolex, 0.2-0.233 mm. long by 0.225 mm. 

in maximum breadth, followed by an unsegmented growth zone 

(p.26-0.37 mm. long) and the pars postica {0.74-1.31 mm. long) 

with parallel aides and a bluntly rounded posterior extremity. 

The pars postica is 0.19-0.21 mm. wide. The only visible 

structures in the body are two lateral excretory vessels. 

There are four sballow biloculate bothridia on the ~lex. 

The margina of the bothridia are entire and distinctly 

thickened. The bothridia, 0.159-0.162 mm. long, are 

divided into two loculi, the anterior one 0.042 mm. in 

diameter and the posterior one 0.114-0.117 mm. long by 

0.077-0.09 mm. broad. The diameter of the conspicuous 

apical sucker is 0.084-0.085 mm. 

Adult cestodes with a scolex of this type bave 

not· been deacribed from the west coast of North America. 

Order TRYPANORHYNCHA Diesing, 1863 

Sub-order ATHECA Dollfua, 1942 
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Nybelinia surmenicola Okada, 1929, postlarva (Fig. 9) 

Hosta: Merluccius productus (Ayres), hake; Parophrys 

vetulus Girard, lemon sole; Lepidopsetta bilineata 

(Ayres), rock sole; Eopsetta jordani (Lockington), 

brill; Hippoglossoides elassodon Jordan and Gilbert, 

flat-head sole; Lyopsetta exilis Jordan and Gilbert, 

slender sole; Mierostomus pacificus Lockington, 

dover sole~ 

Location: stomach wall. 

Locality: Gulf Islands, Strait of Georgia; Two Peaks, 

Hecate Strait; Swiftsure Lightship, west coast 

of Vancouver Island; Goose Island Grounds, 

Queen Charlotte Sound; Baynes Sound, Vancouver 

Island; English Bay, Vancouver; San Juan Buoy, 

Juan de Fuca Strait. 

1 

About forty specimens were collected from the above 

hosta. The maximum number, nine, in a single host was found 

in a brill from the Gulf Islands and a dover sole from Juan 

de Fuca Strait. Usually only one or two of these postlarval 

cestodes were found in one fish. In the hake, lemon sole, 

rock sole, brill, flat-head sole and slender sole the larvae 

were found free in cavities in the submucosa of the stomach 

wall. In the dover sole and one slender sole the postlarvae 

were surrounded by a closely applied cyst wall. The two 

forma are considered as identical because of the similarity 
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in morphology and measurements. The unencysted forma in the 

stomach wall are very active when removed and placed in water. 

Wardle (1934) discussed the movements and viability of this 

cestode in artificial media. 

Wardle (1932) described as Nybelinia sp. larva, 

this trypanorhynchid post1arva from the stomachs of Ophiodon 

elongatus and all species of Oncorhynchus in the Strait of 

Georgia. In 1933 he tentatively assigned this larva to ~ 

sur.menicola Okada, 1929, which was described and figured by 

Dollfus (1929). The parasite was originally found by Okada 

in a cephalopod in Japanese waters. Wardle added There.gra 

sp. (probably T. cbalcogramma) as a hoet, the parasite 

occurring in the epax.oruic musculature of this fish. In 

this paper and in later publications, Wardle did not refer 

to Oncorhyncbus spp. as hosta of this cestode postlarva. 

Itthos appears doubtful that Oncorhynchus spp. harbour this 

parasite. In Ophiodon, Wardle (1933A) described the post­

larva as wandering over the stomach mucosa, and eventually 

burrowing into the submucosa where it ultimately dies and 

becomes calcified. The presence of the postlarvae in the 

stomach causes a severe inflammation and leaves open routes 

of entry for nematode larvae. He described the condition as 

an acute gastritis. 

Hart (1936B) described this same postlarval cestode 

from the intestine, juatbelow the pyloric valve, of Hexancbus 
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sriseus from Puget Sound, W&shington and Alaska. He realized 

that he was dealing with the same cestode as Wardle described, 

but did not believeit was identical with N. surmenicola Okada. 

Following Southwell's classification (1930), in which 

Nybelinia is considered as a synonym of Tetrarhynchus, Hart 

described his postlarvae under the name of Tetrarhynchus sp. 

larva. Yamaguti (1934B) redescribed·N. sur.menicola from 

the cephalopod and eleven species of teleosts from Japan. 

Dollfus (1942) in his review of the Trypanorhyncha, considered 

Wardle's specimens as identical with.N. su~enicola and 

Tetrarhyncbus sp. of Hart, 1936 as a synonym. 

Descriptions of the postlarva are to be found in 

Wardle (1932), Hart (1936A), Yamaguti (1934B) and Dollfus 

(1942). 

The length of the larva and the measurements of 

the various regions depend to a large degree on the extent 

of contraction, since these larvae are extremely muscular 

and capable of extension to twice the length of that when 

completely contracted. The pars post bulbosa appears to 

be the region most shortened by contraction. The following 

measurements are divided into those taken from the extended 

specimens, those from the contracted specimens and those 

from specimens within the oyats. Measurements are in milli­

meters, except for hooks, which are in microns. 
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Extended Contracted Encysted 

Length (not 
1nolud1ng appendix) 4.3-6.5 3-6 2~74-3.25 

Parsw.ginalis and 
pars bothr1d1a11s 1.99-2.8 1.55-2.8 1.39-1.65 

Pars bulbosa 0.70-1.08 0.68-1.1 0.44-0.73 

Pars postbulbosa 1.28-2.85 0.75-2.25 0.75-1.2 

Proboscis length 1.20-1.95 1.32-2.1 ? 

Proboscis width 0.09-0.13 0.09-0.13 0.07-0.083 

Hooks -- length 30-33 30-33 30-33 

length of base 25-29 25-29 25-27 

Height 25-30 25-30 25-27 

The hooks on the proboscis are arranged in spirs.l 

rows. The number of hooks on one surficial surface, in each 

spiral row, varies from four anteriorly to eight, several 

rows posteriorly. 

The seven hosts of N. surmenicola reported here are 

all new and increase to twenty-one the number of known fish 

hosts for this parasite. A cephalopod, Ommastrephes sloani 

pacificus (Steenstrup) is also known to harbour the post­

larve. in Japan, and it was from this invertebrate that the 

type specimen was described. This postlarval cestode is 

known only from the north Pacifie (Japan and North America). 

The adult bas not been found. 

Family LACISTORHYNCHIDAE Guiart, 1927, emended Dollfus, 
1935 

Sub-family GRILLOTIINAE Dollfus, 1942 

93 



Ge nus Grillotia Guiart, 1927 

Grillotia heptanchi (Vaullegeard, 1899) 

Host: Hexanchus griseus (Bonnaterre), mud shark. 

Location: spiral valve. 

Locality: Baynes Sound, Vancouver Island. 

shark. 

This eestode appears to be very cammon in the mud 

The identification of G. heptanchi was based on the 

examination of twenty-five specimens collected from one host. 

The longest worm, containing mature segments, measured 60 mm. 

Wardle (1933A) discovered this cestode in Hexanchus 

caurinus from the Strait of Georgia and described it tentat­

ively under the name of Grillotia erinacea (van Beneden). 

He also described a larval trypanorhynchi-d from the 

musculature of Theragra chalcogramma as G. erinacea, larva, 

although he was aware tba t certain characters of his 

specimens differed from G. erinacea. Hart (1936B) described 

this same cestode, as a new species, from the spiral valve 

of Hexanchus griseus in Puget Sound, Washington. Using 

Southwell's (1930) classification, he called his new species 

Tentacularia memabothridia. He did not relate this species 

to Wardle's G. erinacea. However, Hart also described a 

larva from the musculature of Ophiodon elonsatus of Puget 

Sound, as Tentacularia sp., which he considered as 

identical with Wardle's G. erinacea larva but stated that 
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no species found in northern Pacifie waters could be identified 

with G. erinacea (van Beneden). Hart did not indicate the 

relationship of his Tentacularia sp. larva to his ~ 

megabothridia. Dollfus (1942) clarified the situation. He 

studied material collected by Wardle and by Hart and found 

that Hart•s T. megabothridia and Tentacularia sp. larva were 

identical with Wardle's G. erinacea adults and larvae and 

alli were identical with a European species, Grillotia 

heptanchi Vaullegeard, 1899, closely related to G. erinacea 

(van Beneden). 

In addition to the descriptions and figures of 

Hart and Wardle, based on Paèific material, Dollfua (1942) 

bas given a detailed description and drawings of ~ 

heptanchi and a list of synonyme. 

This cestode is evidently common in sharks of 

the family He}8>nch1dae in many parts of the world. It 

bas been recorded from several parts of Europe, China and 

the northwest Pacifie. 

Sub-order THECOPHORA, Dollfus, 1942 

Family GILQUINIIDAE Dollfus, 1942 

Sub-family GILQUINIINAE Dollfua, 1942 

Ge nus Gilquinia Guiart, 1927 

Gilquinia squali (Fabricius, 1794) 

Host: Squalus suckleyi (Girard), dogfish. 
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Location: spiral valve. 

Locality: Baynes Sound, Vancouver Island. 

Gilquinia squali was found to be a very common 

parasite of the dogfish in Baynes Sound. The specimens 

measured up to 45 mm. long. 

Pintner (1930) identified cestodes from Squalus 

suckleyi of Pacifie Grove, California as Tetrarhynchus 

tetrabothrium (van Beneden) (= Gilquinia tetrabothrium = 
G. squali (Fabricius). This cestode was described from 

dogfish in the Strait of Georgia by Wardle (1932) under 

the name of Gilquinia tetrabothrium (van Beneden, 1849). 

The following year (1933A) he corrected the name to 

Gilquinia squali (Fabricius, 1793), as Dollfus (1930) 

pointed out that G. tetrabothrium (van Beneden) was a 

synonym of G. squali (Fabricius, 1794). Hart (1936B) 

found this tapeworm in the dogfish of Puget Sound, realized 

it was identical with Wardle's G. squali but insisted it 

was a new species and not identical with either G. squali 

(Fabricius, 1794) or G. t·etrabothrium (van Beneden, 1849), 

each of which he considered a valid species. He na me d this 

cestode Tetrarhynchus anteroporus. The generic name 

Tetrarhynchus as used by Southwell (1930) included Gilquinia 

Guiart as a synonym. Do1lfus (1942) restudied Hart's 

materia1, compared it with European material from Squalus 

acanthias and found them to be identical. He also presented 
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arguments to show that G. tetrabothrium is a synonym of 

G. squali, which ia the valid name for this common eestode 

of the dogfish. One of the characters that Hart used to 

distinguish anteroporus, squali, and tetrabothrium was the 

degree of constriction between the scolex and neck. My 

specimens from Squalus suckleyi show varied amounts of 

constriction, ranging from none to marked constriction. 

Dollfus had already pointed o~t that this character is 

valueless, as it is not constant. He also showed that 

the other characters enumerated by Hart as differentiating 

these three species, in reality, do not exist. 

Order PSEUDOPHYLLIDEA, Carus, 1863 

Family PTYCHOBOTHRIIDAE LÜhe, 1902 emended Wardle 
and McLeod, 1952 

Genus Clestobothrium Rudolphi, 1808 

Clestobothriumcrassiceps (Rudolphi, 1819) 

Host: Me~luccius productus (Ayres), hake. 

Location: intestine. 

Locality: Gulf Islands, Strait of Georgia. 

This cestode is a common parasite of the hake. 

The specimens collected were 8-160 mm. long, the small 

worms without mature segments and the longer ones with 

gravid segments. 

Wardle (1933A) recorded and briefly deseribed this 

parasite from M. productus, of the Strait of Georgia. A 
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detailed description, list of synonyme, and review of the 

literature dealing with c. crassiceps is to be found in 

Cooper's (1919) review of pseudophyllidean cestode parasites 

of NorthAmerican fish. His specimens were collected from 

the silver hake, Merluccius bilinearis, on the east coast 

of Canada. Clestobothrium crassiceps is an extremely 

common cestode of Merluccius spp. in many parts of Europe, 

from where it was originally described. Its distribution 

thus extends from Europe to the North American Atlantic and 

in the northwest Pacifie. It has not been described from 

the Japanese Pacifie, where extensive fish parasite etudies 

have been carried out. 

Family BOTHRIOCEPHALI~E Blanchard, 1849, emended 
Wardle and McLeod, 1952 

Genus Bothriocephalus Rudolph!, 1808, emended 
LRhe, 1899 

Bothriocephalus scorpii (M!ller, 1776) 

~: Delolepis Sie!nteus Kittlitz, wry-mouth. 

Location: pyloric caeca and intestine. 

Locality: Gulf Islanœ, Strait of Georgia. 

Six specimens were obtained from two fish. 

measured in length, up to 150 mm. The parasites were 

evidently fairly young as only a few of the posterior 

They 

segments were gravid. The specimens agreed closely with 

B. scorpii from·New Brunswick as described and figured by 
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Cooper (1919), who reviewed the literature on this cestode. 

Hilmy (1929) again reviewed the literature and generally 

discussed B. scorpii. 

Wardle (1932, 1933B) recorded this cestode from 

the Strait of Georgia in Leptocottus armatus, Bnophrys 

bison, Chiropsis (= Hexagrammos) decagrammus, Lebius 

(= Hexagrammos) superciliosus, Myoxocepbalus polyacantho­

eepbalus and Apodichthys flavidus. He pointed out several 

minor differences between his Pacifie specimens and Atlantic 

specimens, which were mostly noted in my specimens. The 

first segments are wider than long and funicular. The 

median proglottids are compressed and the posterior segments 

become longer with respect to width, but not longer tban 

·wide as found by Wardle (1932). This is possibly due to 

wardle's specimens being longer than the ones from the 

wry-mouth, consequently the posterior segments being older, 

may bave increased in length. Posteriorly each segment is 

divided into four secondary segments, eaeh of which contains 

two sets of genitalia. The internal anatomy of the segments 

is similar to that described by Cooper (1919 ). In~ 

scorpii from the Atlantic, as described by Cooper, the 

anterior segments are longer than broad, with weakly 

prominent posterior borders, the middle and posterior segments 

much compressed and the posterior ones lesa so. The posterior 
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segments are ultimately divided into thirty-two segments, 

each with a double set of genital organe. 

Delolepis gisanteus is a new host record for 

B. scorpii. 

Sleggs (1927) recorded as Dibothrium occidentale 

Linton 1898 (= Bothriocephalus occidentalis (Linton», a 

cestode from a species of Sebastodes in California waters. 

He did not describe the warm. Wardle (1932) believed 

tbat his figures resambled B. scorpii more than ~ 

occidentalis. 

Bothriocephalus scorpii bas a wide geographical 

and host range (Cooper, 1919, Hilmy, 1929). 

Family AMPHICOTYLIDAE Nybelin, 1922, emended Beaver 
and Simer, 1940 

Sub-family AMPHICOTYLINAE LHhe, 1900, emended 
Nybe11n, 1922 

Genus Eubothrium Nybelin, 1922 

Eubothrium oncorhynchi Wardle, 1932 

~: Oncorhynchus keta (Wa1baum), chum salmon. 

Location: pyloric ceaca and partially projecting into the 

intestine. 

Locality: Strait of Georgia. 

This cestode was commonly found in ms. ture chum 

salmon returning via the Strait of Georgia to spawn in fresh 

waters connected with the Fraser River. 
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Wardle (1932) dè5cribed this species from Onoorhyn.chue 

tshawytscha and o. kisutch from the same looality and later 

(1933B', 1952) he inferred that all five species of Oncorhynchus 

of the North American Pacifie are hoste, although he did not 

·speoifically mention hosta ether than o. tsha.wytscha and~ 

kiautcb. 

Eubothrium oncorhynchi is not known from any ether 

locality. 

Sub-family ABOTHRIINAE Nybelin, 1922 

Genus Abothrium van Beneden, 1871 

Abothrium gadi (van Beneden, 1871) (Fig. 10) 

Hosta: Gadus macrocephalus (Tilesius), Pacifie ood; 

Theragra ohalcogramma (Pallas), whit1ng. 

Location: intestine. 

Looality: Horseshoe Grounds, Hecate Strait and Gulf Islands, 

Strait of Georgia. 

Abothrium S!di was found to be a common cestode 

parasite or these two Gad1dae. It 1s apparently present 

along the whole coast of British Columbia. It is extremely 

oommon in marine gadids of Europe and the North American 

Atlantic, and in the same two host5 as reported here, in 

Japan. Yamaguti (1934B) reoorded it as Abothrium rugosum 

( Goeze, 1782) from Japan. This is the first report of h 

!!2! in the North Amerioan Pacifie. 



Cooper (lglg) dealt extensively with its morphology, 

having at his disposal specimens from the cod of the east 

coast of Canada. The scolex deformatus as described and 

figured by Cooper was seen in the Pacifie specimens in seme 

of its stages (Fig.lO). 

For many years two cestodes, Abothrium gadi and 

!Ubothrium rugosum were confused one with the other and 

considered as one species, Abothrium. rugosum, a ince rugosum . 

had date priority over gadi. It was not until the work of 

Nybelin (1922) that these two species were shown to be 

distinct and the original name rugosum applied to the 

parasite of fresh water gadids, Lota lota maculosa and Lota 

vu1saris, for which Nybelin erected a new genus, Eubothrium. 

The specimens from marine Gadidae retained the generic name 

Abothrium and were reassigned the specifie name ~, used 

by van Beneden in 1871 for material from European marine 

codfish. Nybelin redescribed Abothrium gadi from European 

marine Gadidae. 

PSEUDOPHYLLIDEA Plerocercoids 

Sevan different pseudophyllidean plerocerooids 

were found in five species of fish. No attempt was made 

to cla.ssify these larvae, as it 1s almost a hopeless task 

to do so. 
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Pseudophyllidea plerocercoid I (Fig. 11) 

~: Oncorhynchus tsbawytscba (Walbaum), spring salmon (grilse~ 

Location: cyst in stomach wall. 

Locality: Strait of Georgia. 

A single plerocercoid of this type was recovered. 

It is 4.35 mm. long, dorso-ventrally flattened, 

with a maximum breadth just posterior to the scolex, of 

1.05 mm. The scolex, sharply demarcated from the body is 

0.6 mm. long and gradually widens posteriorly. The 

breadth of the scolex anteriorly, in the middle, and 

posteriorly is respectively 0.08 mm., 0.28 mm. and 0.51 mm. 

The two dorso-ventrally located bothria, 0.55 mm. long, are 

narrow for most of their length, expanding considerably in 

the anterior quarter. The maximum breadth anteriorly is 

0.12 mm., with a diameter of 0.01 mm. at the middle of 

their length. Immediately posterior to the scolex, the 

body widens to about twice the width of the scolex, giving 

the appearance of shoulders, and gradually tapera to a 

bluntly rounded posterior extremity. The body is not 

segmented buttransverse striations are visible in the 

anterior three-quarters·or its length. Two excretory 

ducts, one in each lateral half of the body, can be seen 

extending from the posterior margin of the scolex to about 

two-thirda the length of the body. They could not be 



traced further. The ratio of scolex length to total length 

is approximately 1:7. 

This larval cestode resembles in general morphology, 

a plerocercoid described by Wardle (1932) as Diphyllobothrium 

sp. from the peritoneal surface of Oncorhynchus kisutch in 

the Strait of Georgia. However, Wardle's specimen was 35 

mm. long. The ratio of scolex to total length was given 

as 1:10, fairly close to the 1:7 ratio for the specimen at 

band. It is possible that these two specimens represent 

the larval stage of the same species. Wardle believed that 

his specimen was similar to a form described by Linton from 

Salmo mykiss in Yellowstone Lake, which is the larval stage 

of Diphyllobothrium oordiceps, parasitic in pelicans. 

The larva from the spring salmon also seems to bear some 

resemblance to the scolex of Cordicephalus arctocephalus 

Johnston, 1937, when in a certain state of contraction, as 

figured by Wardle, McLeod and Stuart ( 1947), The se 

authors recorded c. arctocephalus from the fur seal in 

Alaska. 

Pseudophyllidea plerocercoid II {Figs. 12 and 13) 

Host: Oncorhynchus tsbawytscba (Walbaum), spring salmon 
(grilse). 

Location: cyst in stomach wall. 

Locality: Strait of Georgia. 

One specimen was obtained from the same host as the 

previously described plerocerc6id. 
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The specimen is 3.5 mm. long, with a maximum width 

of 0.63 mm. just posterior to the scolex, from where it 

gradually tapera to the bluntly rounded posterior extremity. 

The body is not compreased, the depth being approximately 

the same as the width. The scolex, when viewed surficially 

is not constricted off from the body, but dorsal and ventral 

constrictions, evident when the specimen is viewed laterally, 

mark off the scolex from the growth zone. The scolex, 0.49 

mm. long, 0.45 mm. wide at half its length and 0.55 mm. deep 

at the same level, is convex on the dorsal and ventral 

surfaces, but flat and tapering anteriorly on the lateral 

surfaces. The anterior width is 0.3 mm. The scolex is 

grooved anteriorly, both laterally and dorso-ventrally. 

The dorso-ventral groove is 0.06 mm. deep by 0.068 mm. wide. 

The two bothria, dorso-ventrally placed, are widest 

anteriorly (0.21 mm.), taper posteriorly, only to expand 

slightly at about one-half the length (0.083 mm. wide) and 

then tapera again to the posterior end (0.05 mm. wide). 

The bothria are 0.3 mm. long and have well developed 

muscular margina. When viewed surficially two excretory 

ducts in the lateral halvas of the body can be seen passing 

posteriorly from the scolex to unite near the posterior 

extremity. The excretory pore is terminal. 

1/7 the body length. 

The soolex is 
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Pseudophyllidea plerocercoid III (Fig. 14) 

Host: Lepidopaetta bilineata (Ayrea), rock sole. 

Location: cyst in stomach wall. 

Locality: Cape Lazo, Vancouver Island. 

The single specimen obtained is about 15 mm. long 

with a max~ breadth of 0.98 mm., and dorso-ventrally 

flattened. The scolex, 1/12 the body length, is 1.28 mm. 

long by 0.8 mm. wide and is marked off from the body by a 

slight constriction. The aides of the s colex are almoat. 

parallel and the anterior extremity is rounded. The 

bothria, one dorsally and one ventrally, are 1.2 mm. long, 

wideat anteriorly (0.225 mm.), and taper abruptly to slender 

grooves, 0.09 mm. wide at the middle of their length. The 

margina are muacular. The body tapera gradually to a bluntly 

rounded posterior extremity. Transverse wrinkles are 

present in the anterior 3.75 mm. of the body, disappear for 

abo~t 3 mm. and reappear in the posterior balf of the body 

and are ag:ain lacking in the posterior 1.65 mm. The 

excretory pore is terminal, the common excretory duct being 

0.15 mm. long. 

made out. 

The lateral excretory ducts could not be 

Pseudophyllidea plerocercoid IV (Fig. 15) 

~: Lepidopsetta bilineata (Ayres), rock sole. 

Location: cyst in stomach wall. 

Locality: Goose Island Grounds, Queen Charlotte Sound. 



This specimen is 16 mm. long with a maximum 

breadth, posterior to the scolex, of 1.05 mm. The body is 

dorso-ventrally flattened and tapera posteriorly. Near the 

posterior extremity there is a notable constriction. 

Transverse striations are noticeable for most of the length 

of the body. The scolex, oonstrioted off from the body, 

1s 1.35 mm. long by 0.653 mm. wide at the middle. The 

lateral margina are nearly parallel and the_ anterior 

extremity is rounded. The surficial surfaces of the soolex 

are convex and the depth of the soolex is almost twice the 

width. From a lateral view, the scolex is oval in outline. 

The bothria, dorso-ventrally looated, extend almost the full 

length of the scolex and are expanded anteriorly to a width 

of 0.263 mm. At the level of the middle, the width is 

0.075 mm. The bothria are deep, with muscular margina. 

When viewed surficially, two lateral exoretory ducts, 

arising near the scolex, can be traced to near the posterior 

extremity. The excretory pore was not seen. 

This plerocercoid is very similar to the previous 

one described from the rock sole. They may possibly be of 

the same species. The notable difference between these two 

pseudophyllidean plerocercoids is the presence of the post­

erior oonstriction in the specimen from Queen Charlotte Sound. 

This specimen also possesses a more slender scolex. 
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Pseudophyllidea plerocercoid V 

Host: Gadus macrocephalus (Tilesiue), Pacifie cod. 

Location: cyst in stomach wall. 

Locality: Horseshoe Grounds, Hecate Strait. 

The one specimen collected from the cod is lacking 

the scolex. It is about 30 mm. long with a maximum breadth 

of about 0.9 mm. It tapera very gradually to a rounded 

posterior extremity. The anterior portion is transversely 

striated. Excretory ducts are not visible. The excretory 

pore is terminal. 

Pseudophyllidea plerocercoid VI 

From the body cavity of a dover sole (Microptomus 

sacificus) caught in Juan de Fuca Strait, a flat oval cyst 

measuring 3.5 mm. long by 2 mm. in maximum width, containing 

a coiled plerocercoid larva, was recovered. The larva was 

fixed within the cyst and its morphology could not be 

studied. 

Pseudophyllidea plerocercoid VII 

Three cysts, similar to the one from the dover 

sole, containing coiled pseudophyllidean larvae, were 

collected from the liver capsule of a sockeye salmon 

(Oncorhynchus nerka) caught in the Strait of Georgia. 

The cysts measured 6.5 mm. by 3.3 mm., 12 mm. by 8 mm. 

and 16 mm. by 8 mm., each with a prolongation at one 

extremity containing one end of the larva. 
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C1ass C E S T 0 D A R I A 

Order AMPHILINIDEA Poche, 1922 

Fami1y AMPHILINI~E Claus, 1879 

Sub-family AMPHILINAE Poche, 1926 

Ge nus Amphilina Wagener, 1858 

Amphilina bipunctata Riser, 1948 

~: Acipenser tranamontanus Richardson, white sturgeon. 

Location: body cavity. 

Locality: Mouth of Fraser River, British Columbia. 

On1y one sturgeon was avai1ab1e for examination 

during the course of this wonk. This fish yie1ded but a 

single specimen of an immature A. bipunctata. This species 

was created by Riser (1948) for six specimens of a cestod­

arian co11ected in 1923 from the coelom of an unidentified 

sturgeon oaught near Dodson, Oregon, and has not been 

reported since. 

The specimen from the white sturgeon, although 

markedly smaller than Riser's A. bipunctata, agrees with 

his detailed description of that species. The smaller 

aize is undoubtedly due to immaturity as evidenced by the 

absence of eggs in the uterus. The specimen measured only 

4.2 mm. long by 1.39 mm. in maximum breadth, whereas Riser's 

mature specimens measured 44-60 mm. long by 18-24 mm. in 

width. Measurements of other organs are as fol1ows: 
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Apical organ -- depth 

Bulbua propulaoriua -- length 

maximum width 

Testes -- diameter 

Ovary -- length 

width 

Seminal receptacle -- length 

Vaginal pore lateral to male papilla 

0.3 mm. 

0.14 mm. 

0.082 mm. 

0.018 - 0.035 mm. 

0.091 mm. 

0.188 mm. 

0.075 mm. 

0.065 mm. 

The ratio of body width to length and of aize of 

organe to length of body is approximately the same in this 

specimen as in Riaer's original material, except for the 

ratio of the apical organ to the total length. In Riaer's 

specimens this structure measured 0.49-0.51 mm., a ratio of 

1:90 to 1:120 as compared to 1:14 in the specimen from the 

white sturgeon. These measurements indicate that all 

organe, except the boring mecbanism, grow at the same rate 

as the length and width of the body. The apical organ 

evidently grows much lees rapidly, its final aize being 

much smaller in relation to body length, than in an immature 

individual. The ratio of 1:90 for a 44 mm. individual and 

1:120 for a 60 mm. individual supports this hypothesis. 

llO 

The distance between vaginal pore and male papilla, apparently 

doea not change from immature to fully mature individuals. 

Riser described the vitellaria as tubular and suggested tbat 

npossibly, younger specimens would show a follicular develop-

ment." The specimen at band confirmed Riser's supposition. 



The cbaracters tbat Riser elucidated as differentiating 

his species from previously described ones, were noted in 

my specimens. 

Other speciea of Amphilina are A. foliacea 

Rudolph!, 1819, the type of the genus, from Acipenser 

sturio of Europe; A. neretina Salenaky, 1874, very similar 

to A. foliacea and also from A. sturio in Europe; and A. 

japonica Goto and Ishii, 1936 from Acipenser mikado in 

Japan. All described species of Amphilina are from 

aturgeons. Wardle and McLeod (1952) believe that the 

four species are possibly synonymous. 

Class A C A N T H 0 C E P H A L A 

Order PALAEACANTHOCEPHALA Meyer, 1931, emended Van 
C1eave, 1936 

Family ECHINORHYNCHIDAE Cobbold, 1879. 

Genus EchinorhyAchua Zoesa in Mfiller, 1776 

Echinorhynchus gadi Zoega in Mfiller, 1776 

Hosta: Gadus macrocepbalus (Tileaius), Pacifie cod; 

Theragra chalcogramma (Pallas), whiting; Lepidopsetta 

bilineata (Ayres), rock sole; Eopsetta jordan! 

(Lockington), brill. 

Location: intestine. 

Locality: Horseshoe Grounda, Hecate Strait; Gulf Islands, 

Strait of Georgia; Cape Lazo, Vancouver Island; 

Cape Scott, Vancouver Island. 
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The material studied consisted of three females 

from the cod, four females from the rock sole, three femalea 

from the brill and nine each of males and females from the 

whiting. 

LRhe (1911) described this cosmopolitan acantho­

cephalid in seme detail. Van Cleave (1925), Markowski 

(1933) and Yamaguti (1935) also gave brief characterisations 

and measurements of this parasite. Van Cleave bas stresaed 

the extreme variability in form and aize of the parasite 

indicating that these differences are possibly influenced by 

the host species. Nigrelli (1946) has found a high degree 

of variability between specimens from the same host. 

Linton (1933) after studying specimens from many hosta from 

the United States Atlantic seaboard, showed that the 

variations exist in certain details and aize of structures 

as well as in aize and for.m of the body. 

The following measurements (Table 3) were obtained 

from the specimens from the different hosta. All measure­

ments are in millimeters, except the aize of the books and 

eggs:, which are given in microns. 

The hooks at the base of the proboscis are smaller 

than the rest. The measurements of these hooks are the 

lower limits cited for hook size. The 16 mm. and 12 mm. 

long females from Ropsetta and Lepidopsetta were immature. 

Nigrelli (1946) bas stated that females only reach maturity 
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TABLE 3 

~SUREMENTS OF ECHINORHYNCHUS GADI FROM DIFFERENT HOSTS 

Host Length Breadth Proboscis Proboscis Proboscis Size of 
Sheath Hooks Hooks 

LeEidOJ2setta Fema.1e 12-36 0.54-1.2 0.60-0.71 1.31-1.65 19-20 rows 34-52 
x x x 

0.19-0.26 0.27-0.31 12 

EoEsetta Female 16-28 0.72-0.78 0.68-0.70 1.1-1.84 18-21 rows 33-52 
x x x 

0.18-0.26 0.26-0.30 12-13 

Ga dus Female 27-38 0.92-1.1 0.62-0.74 1.3-1.9 19-20 rows 32-55 
x x x 

0 •. 20-0.25 0.25-0.32 12-13 
. 

Therasra Female 25-40 1-1.13 0.60-0.75 1.2-2.1 H~-20 rows 30-56 
x x x 

0.19-0.26 0.26-0.31 12 

Male 13-17 0.68-1.09 0.64-0.75 1.15-2.1 19-20 rows 30-54 
x x x 

0.18-0.20 0.25-0.32 12-14 

Lemnisci Eggs 

7/10-7/8 65-78 
1ength x 

of sheath 13-19 

1/2-2/3 70-79 
1ength x 

of sheath 16-18 

1/2-2/3 108-128 
1ength x 

of: shea t] 23-27 

1/3-2/3 112-130 
1ength x 

of shea t 24-30 

1/3-5/7 Testes 
le ngth 1.5-2 

x 
0.3-0.48 

1 

1-' 
1-' 
~ 



when they are about 20 mm. long. Ekbaum (1938) found 

specimens in the Pacifie salmon up to 25 mm. long, all of 

which were immature. The color of living E. gadi has been 

described as either white, red or orange, the laat color 

applying to all my specimens. 

A very noticeab1e difference occurred between the 

egg size of specimens from the Pleuronectidae (Lepidopsetta 

and Eopsetta) and of specimens from the Gadidae (Gadus and 

Theragra). No other differences between specimens from 

these two familias of fish were evident, and thus the egg 

aize is not considered to constitute a specifie difference. 

Same of the rock soles and the cod were caught in the same 

locality and at the same depth, indicating that the 

difference in egg aize of E. gadi specimens from these two 

hosta is probably due to a host influence. The egg aize 

of E. ga:di is lmown to be highly variable. Van Cleave 

(1925) cited 76p long by 13~ in diameter and Nigrelli (1946) 

gave the measurements as 8Qu by 1gu for specimens from the 

American Atlantic coast. For European specimens Lahe (1911) 

recorded 76p by 13p and Markowski (1933) cited 108-11~ by 

22-24p. Yamaguti (1935) gave 111-138p by 24-3~ as egg 

aize of specimens from Gadus macrocephalus and Theragra 

chalcogramma from the sea of Japan. From two other hosta 

Yame.guti cited 69-75p by 13-15).1 and 75-84p. by 14-20p. 

The aize of the eggs from gadid specimens from Japan is 
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about the same as the aize recorded from the same hosta 

from British Columbia. 

Ekbaum {1938) recorded E. e!di from British 

Columbia salmon caught in and around Departure Bay, 

Vancouver Island and at the mouth of the Fraser River. 

In no cases were mature parasites round. Cyphocaris 

challengeri Stebbing, an amphipod, was round to be the 

inter.mediate host of E. gadi responsible for the salmon 

infestations. There appears to be only one host necessary 

for the completion of the life cycle. Ekbaum indicated 

that other hosta of E. gadi occur in British Columbia waters, 

but did not mention them. Yamaguti { 1935, 1939) recorded 

this acanthocepbalid from twelve hoste, including ~ 

macrocephalus and T. chalcogramma from the Japanese Pacifie. 

Echinorhync:tms gadi is here reported from G. macrocephalus 

and T. chalcogramma from British Columbia for the first 

time and the two flounders, Eopsetta jordani and 

Lepidopsetta bilineata are new host records for this parasite. 

Family GORGORHYNCHIDAE Van Cleave and Lincicome, 1940 

Genus Gorgorhynchus Chandler, 1934 

Gorgorhynchus sp. 

Host: Thunnus alalunga. {Gmelin), albacore. 

Location: 

Locality: 

intestine. 

Pacifie Ocean, between Cape Blanco, Oregon and 

Cape Mendecino, California, 45-85 miles off shore. 
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Two males and one female were recovered from the 

stomach of one of twelve albacore examined. In one male~ 

and the famale, the proboscis is completely retracted. 

In the other male the proboscis is slightly everted. 

Description: Male: The body is cylindrical 

5.7-6.0 mm. long, and tapera slightly to bluntly rounded 

anterior and posterior extremities. The maximum width 

(0.7-0.9 mm.) is at the posterior level of the proboscis 

sheath. Anteriorly the diameter is 0.45-nnn. and posteriorly 

it is 0.26-0.30 mm. Anteriorly there are a few scattered 

epines in a single field extending ventrally about one­

quarter the langth of the lemnisci. They are more numerous 

ventrally than dorsally. The spines are deeply embedded, 

covered with cuticle and measure (including the embedded 

portion) 58-67p long by 33-35p wide at the base. The 

free portion 1s 38-42p· long. The retracted probosci~ 

approximately 1/6 body lengt~ is 0.96-0.98 mm. by 0.08 mm. 

The posterior three or four rows of hooks can b.e seen in 

one specimen. They are heavier and more strongly curved 

on the ventral sida but of the same length, about 42p. 

There appears to be eleven or twelve longitudinal rows of 

hooks. The number of books per row could not be determined 

nor the nature of the books other than the few at the base of 

the proboscis. There does not appear to be a distinct 

group of hooks at the base of the proboscis. The slender 

lemnisci, 1 mm. long~ are one-half the length of the probosc~s 
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sheath (when probosois is retraoted). The double walled 

proboscis sheath is 1.85-1.91 mm. long. The oval, 

elon~ted testes, situated one behind the other, occupy 

the middle one-third of the body. The anterior testis, 

0.825 mm. by 0.375 mm. is overlapped anteriorly by the 

proboscis sheath. The posterior testis, 0.835-0.877 mm. 

by 0.338 mm., is slightly overlapped by the anterior testis 

and posteriorly by the anterior pair of cement glands. 

The four cement glands, arranged in two pairs, are elongated 

oval and occupy two-ninths to ~wo-sevenths the body length 

(1.26-l.76 mm. long) and are 0.98-1.12 mm. from the posterior 

e.xtremity. They campletely fill the diameter of the body. 

The posterior pair of cement glands everly most of the 

anterior cement glands. The genital sheath is 0.6-0.72 mm. 

long. The bursa is retracted in beth specimens. 

Female: The general body shape is the same as 

the male, the length being 14.1 mm. The body hooke are 

more numerous than in the male, but of the same aize, and 

e.xtend to one-half the length of the lemnisci. The 

lemniaci are slender and measure 1.16 mm. long {1/3 length 

of the probosois sheath). The oompletely retracted 

proboscis is 1.31 mm. long {1/11 total length of body). 

The eggs are 67-75? long by 16-17p in diameter. There are 

three shells, the middle one being elongated at the peles. 

The large number of eggs present obscured the female genital 

complex. 
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From the above description it is evident that the 

parasite belongs to the family Gorgorhynchidae Van Cleave 

and Lincicome, 1940, which is separated from Rhadinorhynch­

idae Travassos, 1923, emended Van Cleave and Lincicome, 1940 

on the basis of possessing four cement glands instead of 

eight in the male. According to the key to genera of 

Gorgorhynchidae as set forth by Van Cleave and Lincicome 

(1940), these specimens would belong close to Gorgorhynchus 

Chandler, 1934 and Nipporhynchus Chandler, 1934, emended 

Van Cleave and Lincicome, 1940. These two genera are 

separated on the basis of a prominent group of hooks 

present on the base of the proboscis in Nipporhynchùs and 

absent in Gorgorhynchus. Since this prominent group of 

hooks does not seem to be present, these specimens are 

being assigned to Gorgorhynchus. As the arrangement, 

number, form and size of proboscis hooks cannot be 

completely described, the acanthocephalids recorded here 

cannot be identified with any certainty. A more accurate 

description and specifie identification awaits examination 

of further material. 

Family POLYMORPHIDAE Meyer, 1931 

Genus Corynosoma Lfihe, 1904 

Corynosoma strumosum (Rudolphi, 1802), juvenile. 

Host: Eopsetta jordani {Lockington), brill. 

Location: encysted in liver capsule. 

118 



Locality: off Sydney Inlet, west coast of Vancouver Island. 

A single juvenile male specimen was found. It 

was encysted in the connective tissue capsule of the liver, 

the parasite being enclosed in a closely applied fibrous 

tissue capsule about 55p thick. This was the only specimen 

found in several hundred of these flounders examined through-

out the summer of 1951. Another flounder, Lepidopsetta 

bilineata, also examined in large numbers from the west coast 

of Vancouver Island did not yield any specimens of juvenile 

Corynosoma. This would indicate that these two flat fish 

of this area do not play an important role as transport hosta 

for the species of Corynosoma known to parasitize marine 

mammals of the North American Pacifie coast. 

The specimen has been assigned to c. strumosum 

on the basis of body shape, morphology of interna! organe 

and distribution of body epines. The proboscis is retracte~ 

consequently the proboscis hooke could not be studied. 

Corynosoma strumosum juveniles have been reported 

from Platichthys stellatus and Lepidopsetta bilineata from 

Departure Bay, Vancouver Island by Ekbaum (1938). The final 

host for C. strumosum in the northwest Pacifie has been found 

to be the harbour seal (Phoca vitulina richardii). Ball 

(1930) recorded more than 1000 of these parasites from the 

intestine of one seal in California. Scheffer and Slipp 
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(1944) round this parasite in the harbour seal in Washington 

State and Van Cleave (personal communication to Dr. T. W. M. 

Cameron) identified it from the harbour seal in Alaskan 

waters. I have collected several immature males and females 

of C. strumosum from two seals in British Columbia waters. 

One was caught at the mouth of the Fraser River and the 

other in Knight Inlet. 

Eopsetta jordan! is recorded for the first time 

as barbouring a species of Corynosoma. Gregoire and Pratt 

(1952) examined large numbers of this fish from Oregon but 

did not record any acanthocephalids. 

rarity of c. strumosum in the brill. 

Tbœ emphasizes the 

In view of the 

wide distribution and migration habits of Phoca vitulina 

of the North American Pacifie coast, it is to be expected 

that a variety of fish species over this same range could 

harbour the juvenile stages of c. strumosum. 

Two other species of Corynoaoma, C. osmeri Fujita, 

1921, which is very aimilar to, if not identical with ~ 

strumosum and C. obtuscens ~incicome, 1943, were described 

from the California sea-lion (Zalophus californ1anus) by 

Lincicome (1943). Ward and Winter (1952) recorded the 

juvelines of these two species _from a croaker (Umbrina 

roncador) in southern California waters. Neither of these 

hosta occur in British Columbia waters. The northern limit 

of the California sea-lion is Point Reyes, California 

(Bonnott, 1951). 
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C1ass 

Order 

NEMATODA 

TRICHUROIDEA Rai1liet, 1916 

Fami1y TRICHURIDAE Railliet, 1915 

Sub-family CAPILLARIINAE Railliet, 1915 

Genus Capillaria Zeder, 1800 

The genus Capillaria was created by Zeder in 1800 

to include certain parasitic nematodes from birds. Sin ce 

then a vast number of speciea have been deacribed, partic­

ularly from birda, but also from mammals, reptiles, 

amphibiana and fish. To date, at leaat thirty apeciea 

have been described from fiah, three more species are known 

on1y from their eggs, and the femalea of two further apeoiea 

and the male of one species have been referred to in the 

literature but were not described. One larval form was 

described by Moorthy {1938) from cysts in the mucus coat or 

peritoneal layer of fresh water fish in ponds in India. 

Of the thirty described species, ten are known only by the 

females and one only by the male. Many of these species 

have been inadequately described, often the descriptions 

being basad on one or two specimens, on incomplete worms 

and even the eggs alone. Unfortunately, this cannot be 

remedied easily, as capillariid infestations in fish appear 

to be very light. Consequently, little is known about the 

variations, particularly in aize, within a species. It is 

very likely that throughout the whole genus many of the 

accepted species are synonyme. The descriptions based on so 
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few specimens indicate cap111ariid nematodes possib1y are 

not common parasites of fish, a1though they are wor1d-wide 

in distribution. On the other band, these nematodes might 

be over1ooked easi1y, because of their sma11 aize. 

The genus Capi11aria is circumpo1ar in distribution. 

Species from fish have been reported from Australia (Johnston 

and Mawson, 1940, 1944, 1945A, 1947, 1949), Tasmania and the 

sub-antarctic (Johnston and Mawson, 1945B), Braz11 (Freitas 

and Lent, 1935), Japan and Japanese Sea (Yamaguti, 1935B, 

1941, Layman, 1930), United States (Van Cleave and Mue11er, 

1932, Mue1ler and Van C1eave, 1932, Read, 1948, Pearse, 

1924, MacCa11um, 1925, 1926), Eng1and .(Bay1is and Jones, 

1933), Scot1and (Hesse, 1923) and various parts of Europe 

(Heinze, 1933, Freitas and Lent, 1935). 
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In North America, C. bakeri (Mue11er and Van C1eave, 

1932) Freitas and Lent, 1935, c. catenata Van C1eave and 

Mue11er, 1932 and c. catostomi Pearse, 1924 have been described 

from fresh water fish. Capi11aria hathaway! Read, 1948, 

named from one fema1e, was recorded from Sgua1us acanthias in 

the Gulf or Mexico. Capillaria carcbarhini MacCa11um, 1925 

and c. spinosa MacCallum, 1926 were named from the eggs only 

which were found in Carcharhinus lamna and Carcharhinus 

mi1berti of the Atlantic coast of the United States. The 

1ast three hosta are se1achians. Capi11arfid nematodes 

have not been reported from marine te1eoats either on the 



Pacifie or Atlantic seaboard of North America or from any 

fish in Canada or the Pacifie coast of North America. 

The first auch report is presented in this thesis. Three 

new species are here described from two genera of flounders 

and an eel pout from the coastal waters of British Columbia. 

Baylis and Jones (1933) reported the presence of, but did 

not describe a speèies of Capillaria in a related flounder 

(Pleuronectes platessa) from Plymouth, England. Layman 

(1930)described C. helenae and Yamaguti (1934B) described 

an unnamed species, and the eggs of another species from 

marine teleosts in northeastern Asia tic waters .adjoining 

the Pacifie Ocean. My specimens do not agree with 

descriptions of these species, nor do they fit the 

descriptions of any species recorded from fish. 

Unfortunately, my material was very scanty and I 

was thus unable to study variations within the species. 

However, since they differ from the descriptions and figures 

of other species, I am naming them as new. 

Heinze (1933) and Freitas and Lent (1935) have 

reviewed the literature on capillariids of fish up to the 

date of their publications. Their works have been 

extremely useful. In the following list of species of 

Capillaria from fish, the species described up to 1935 are 

taken from the paper by Freitas and Lent. 
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C. graci1is {Be11ingham, 1840) Travassos, 1915 

c. tomentosa {Dujardin, 1843) Travassoa, 1915 
{Fema1e on1y) 

C. brevispicu1a (Linatow, 1873) Travassos, 1915 

c. tuberculata (Linstow, 1914) Travassos, 1915 

c. fritschi Travasaos, 1914 (Fema1e only) 

c. 1eucisci Hesse, 1923 

c. catostomi Pearse, 1924 (Fema1e on1y) 

C. sentinosa Travassos, 1927 

C. piscico1a Travassos, Artigas and Pereira, 1928 

C. he1enae Layman, 1930 

c. bakeri (Mue11er and Van C1eave, 1932) Freitas 
and Lent, 1935 

C. catenata Van C1eave and Mue11er, 1932 

C. 1ewaschoffi Heinze, 1933 

c. pterophy11i Heinze, 1933 

C. maxi11osa Vaz and Pereira, 1934 

Capi11aria sp. Yamaguti, 1935 (Fema1e on1y) 

C. carioca Freitas and Lent, 1937 (Male on1y) 

c. maga1haesi Lent and Freitas, 1937 

Capi11aria sp. 1arva, Moorthy, 1938 

C. plectroplites Jobnston and Mawson, 1940 

C. murrayensis Johnston and Mawson, 1940 (Female 
only) 

c. tandeni Johnston and Mawson, 1940 

C. mogurndae Yamaguti, 1941 (Fema1e only) 

c. ugui Yamaguti, 1941 (Female only), 
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c. lepidopodis Johnston and Mawaon, 1944 (Female 
only) 

c. rhinobati Johnston and Mawson, 1945 

C. latridopsis Johnston and Mawson, 1945 

C. tasmanioa Johnston and Mawson, 1945 

c. oooperi Johnston and Mawson, 1945 

c. physiouli Johnston and Mawson, 1945 

c. hatbawayi Read, 1948 {Female only) 

Species inquirenda 

C. carcharhini MacCallum, 1925 (Eggs only) 

C. spinosa MacCallum, 1926 (Eggs only) 

Capillaria sp. Yamaguti, 1935 (Eggs only) 

Capillaria sp. Baylis and Jones, 1933 (Female 
only, not described) 

Capillaria sp. Baylis and Jones, 1933 (Female 
only, not described) 

Capillaria sp. Johnston and Mawson, 1949 (Male 
only) 

Capillaria lepidopsettae n. sp. (Fig. 16) 

~: Lepidopsetta bilineata (Ayres), rock sole. 

Location: intestine. 

Locality: Goose Island,Grounds, Queen Charlotte Sound. 

Only one female was found in one of the many hosta 

examined. 
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Description: Slender, 16.6 mm. long, tapering 

gradually anteriorly, with an attenuated, rounded poaterior 

extremity. The maximum diameter is 0.109 mm., with a 

diameter of 0.068 mm. at the base of the oesopbagus and 

0.012 mm. just behind the anterior extremity. The non-

atriated cutiole is 1.~ thick. Bacillary bands are not 

visible. The anterior extremity is bluntly rounded, with 

a simple mouth leading into the oesophagus which is 5.51 

mm. long. The oesophageal tube (before commencement of 

the para-oesophageal cella) is 0.44 mm. long. There are 

about forty para-oesophageal cella, which increase in aize 

posteriorly. The posterior cella have crenulated margina. 

They measure 0.075 mm. to 0.15 mm. long. The nuclei of 

these cella, usually round but sometimes oval, are 0.017-

0.035 mm. in diameter. The intestine gives rise to a 

rectum, 0.077 mm. long. The subterminal anus is 0.014 

mm. from the posterior extremity. The vulva wi th a 

slightly prominent anterior lip, is 0.035 mm. behind the 

oesophagus and divides the body into the ratio of 1:2. 

The muscular vagina is 0.1 mm. long. The eggs, sometimes 

constricted at the center, measured near the vulva are 75p 

long by 40p in diameter. A non-striated, smooth inner egg 

shell, 3p thick, extends along the aides of the polar plugs. 

This shell is enclosed in an outer smooth shell up to 5p 

thick laterally, but lesa than lp at the poles. The more 

posterior eggs have a thinner egg shell. 
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The male is unknown. 

This nematode dirfers rrom most species of 

Capillaria in fish in its length. Other species or 

aimilar aize are c. rritachi Travasaoa, 1914, c. pterophylli 
--

Heinze, 1933, C. catenata Van Cleave and Mueller, 1932, 

C. maxilloaa Vaz and Pereira, 1934, C. murra.yenaia Johns ton 

·and Mawaon, 1940, C. lepidopodia Johnston and Mawson, 1944, 

c. rhinobati Johnston and Mawson, 1945 and C. latridopsis 

Johnston and Mawson, 1945. c. fritsch! differa from~ 

lepidopaettae in posaesaing cuticular papillae, in having 

a terminal anus and a prominent mouth opening. c. 

rhinobati bas a terminal anus, the posterior extremity ends 

abruptly and the eggs are smaller and with only one thin 

ahell. The remaining species differ from c. lepidopsettae 

in the ratio of anterior to posterior portions of the body 

and in aize and shape of the egg and character of the egg 

shell. Other individual differences also occur. 

The specifie name of the parasite is derived 

rrom the generic name of the host. 

Capillaria parophpsi n. sp. (Fig. 17) 

Host: Parophpffi vetulua (Girard), lemon sole. 

Location: intestine. 

Locality: Gulf Islands, .. Strait of Georgia. 
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A single female comprises the material on which 

this species is based. 

Description: The slender nematode is 10.8 mm. 

long and tapera gradually anteriorly. The diameter at 

the head, the base of the oesophagus and the maximum 

diameter are 0.008 mm., 0~053 mm. and 0.084 mm. respectively. 

The cuticle is smooth, striated and 3.34f thick. Bac il lary 

bands were not seen. The,anterior end is rounded and bears 

a simple mouth. The oesophagus 3.5 mm. long, consista of 

two regions. The anterior portion, 0.375 mm. long is a 

simple tube free of cella, while the greater portion passes 

through a single row of para-oesophageal cella, which are 

about forty in number. The cella are 0.050-0.093 mm. 

long, the posterior ones having crenated margina. The 

nuclei, not clearly visible in many cella, were not measured. 

The rectum is 0.040 mm. long. The anus is sub-terminal, 

opening a short distance anterior to the rounded posterior 

extremity of the worm. The simple vulva is 0.053 mm. 

posterior to the oesophagus and divides the body into the 

ratio of 1:2.05. The muscular vagina is 0.116 mm. long. 

The eggs, slightly constricted at the middle, are 66)1 long 

by 23p in diameter. The egg shell is thin (1.67p), smooth 

and faintly striated. 

Male unknown. 
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This species differa from C. lepidopsettae in 

the fo1lowing characters. 

(1) sma11er aize (however, the vu1va divides 

the body into the same ratio) 

(2) posterior end tapers gradual1y -- attenuated 

in lepidopsettae 

(3) thicker and striated cuticle (3.34p thick as 

compared to 1.5p thick and non-striated in 1epidopsettae) 

(4) eggs sma1ler, on1y one egg shell that is 

thinner than corresponding she11 of 1epidopsettae (1.67p 

compared to 3p), and faintly striated (non-striated in 

lepidopsettae) 

(5) no prominent vulvar 1ip. 

Other species of a similar aize and ratio of 

anterior to posterior portion of the body in the female are 

c. catostomi Pearse, 1924, c. leucisoi Hesse, 1923 and~ 

mogu.rndae Yamaguti, 1941. 

Capillaria parophrysi differa from C. catostomi 

in possessing about forty para-oesophageal cella as compared 

to 187, in having a striated cutic1e, in the form and aize 

of the eggs and the striated egg shell. c. leucisci can 

be distinguished from c. parophrysi by the presence of a 

non-striated cutiole, the shape of the egg and the 

conspicuous lateral bacillary bands. Capillaria mogu.rndae 

bas larger eggs and the egg shell carries minute tubercles. 
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The specifie name is derived from the generic 

name of the host. 

Capillaria lycodi n. sp. (Fig. 18) 

Host: Lycodes brevipes (Bean), short-finned pout. 

Location: intestine. 

Locàlity: English Bay, Vancouver. 

Two females are the basis of the following 

description. 

Description: The worms are long (15.1 and 15.5 

mm.) and slender, tapering gradually anteriorly. The 

diameters at the head, at the base of the oesophagus and 

the maximum diameter are respectively 0.010 and 0.011 mm., 

0.075 mm. and 0.105 mm. for the two specimens. The 

cuticle is striated.and bears many large papilla~like 

projections (tubercles), particularly in the oesophageal 

region. They areirregularly placed and decrease poster­

iorly. Bacillary bands were not visible. The posterior 

extremity is rounded. In the specimen: 15.1 mm. long, 

two small anterior projections, one on each of the dorsal 

and ventral surfaces, surround the mouth. These are not 

visible in the ether specimen. The oesophagus is 5.6 and 

6.1 mm. long. The anterior tubular portion, free of cella, 

is 0.035 mm. and 0.04 mm. long. The para-oesophageal cella, 

about forty in number, increase in aize posteriorly. They 
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measure 0.067-0.183 mm. long and 0.067-0.150 mm. long in 

the two specimens. The nuclei are oval elongateè, the 

largest, measuring 0.030 mm. long by 0.019 mm. in diameter. 

The rectum is 0.080 and 0.090 mm. long. The anus is 

terminal. The vulva is 0.050 and 0.060 mm. posterior to 

the oesophagus and divides the body into the ratio of 

1:1.68 and 1:1.51. The vagina is 0.2 mm. long. Its 

distal portion is modified into a funnel-shaped structure 

which can be everted or retracted within the vagina proper. 

In the 15.1 mm. specimen it is retracted. It is everted 

in the other specimen. The eggs are 71-72p long by 24-28.4p 

in diameter. Many of the eggs are slightly constricted at 

the middle. The finely serrated egg shell is 3.3~ thick 

and extends along the aides of the polar plugs. The re 

is an irregular outer shell, not included in the dimensions 

of the egg. 

This species differa from C. lepidopsettae in 

the following characters: 
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(1) anus is terminal (sub-terminal in lepidopsettae) 

(2) posterior extremity not attenuated as in 

lepidopsettae 

(3) two anterior projections surrounding the 

mouth (absent in lepidopsettae) 

(4) striated cuticle with tubercles (non-striated 

and smooth in lepidopsettae) 



(5) ratio of anterior to posterior portion of 

body 1:1.5 as compared to 1:2 in lepidopsettae 

(6) longer vagina and peculiar structure of 

distal extremity in lycodi 

(7) narrower eggs with finely serrated inner 

shell and irregula.r outer shell ( both smooth in 

lepidopsettae) 

It differa from C. parophrysi as follows: 

(1) length of worm 

(2) relatively longer oesophagus in lycodi 

(3) projections surrounding the mouth 

(absent in parophrysi) 

(4) terminal anus (sub-terminal in parophrzsi) 

(5) tubercles on cuticle (absent in parophrysi) 

(6) longer vagina and peculiarity of distal 

extremity in lycodi 

(7) larger eggs with two shells, the inner 

shell non-striated but finely serrated (only one smooth 

and striated shell in parophrysi) 

Capillaria lycodi is very similar to c. fritschi 

Travassos, 1914. From the brief desctiption of ~ 

fritschi (in Freitaa and Lent, 1935), it would appear that 

it is almost identical with c. lycodi, the only difference 

being the non-attenuated, rounded posterior extremity in 

the female of c. lycodi. The character of the eggs and 
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vulva, the body proportions and other minor characters are 

not given for c. fritschi. I am considering C. lycodi as 

a new species. The specifie name is derived from the 

generic name of the host. 

Order ASCAROI~, Railliet and Henry, 1915 

Family HETgROCHEILIDAE Railliet and Henry, 1915 

Sub-family ANISAKINAE Railliet and Henry, 1912 

Genus Contracaecum Railliet and Henry, 1912 

Contracaecum aduncum (Rudolphi,· 1802) 

Hosta: · Gadus mac:rocepha.lus (Tilesius), cod; Theragra 

chalcogramma (Pallas), whiting; Ophiodon 

elongatus Girard, lingcod; Hippoglossoides 

elassodon Jordan and Gilbert, flat-head sole; 

Eopsetta jordani (Lockington), brill; Parophrys 

vetulus Girard, lemon sole; Glyptocephalus 

zachirus Lockington, rex sole; Hypomesus pretiosus 

(Girard), silver smelt; Delolepis giganteus 

Kittlitz, wry-mouth; ·encorhynchus nerka (walbaum), 

sockeye salmon; Oncorhynchus kisutch (Walbaum), 

coho salmon (grilse); Sebastodes ruberrimus 

Cramer, red snapper; Sebastodes alutus (Gilbert), 

long-jawed rock-fish. 

Location: stomach and intestine. 

Locality: Baynes Sound, Vancouver Island; off Sydney Inlet, 

west coast of Vancouver Island; Gulf Islands, 
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Strait of Georgia; Cape Scott, Vancouver Island; 

Firing range, west coast of Vancouver Island; 

Nootka, west coast of Vancouver Island; Strait 

of Juan de Fuca; Horseshoe Grounds, Hecate 

Strait; Point Gray, Vancouver, Strait of Georgia. 
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A large number of male, female and immature 

specimens, ranging in length from 4.2 to 101 mm. were col1ected. 

from the digestive tracts of the many host species mentioned. 

The parasite is evidently widespread in British Columbia 

waters, having been recorded from the most northerly to the 

most southerly regions of the mainland coast and around 

Vancouver Island. 

The material agrees in al1 characteristics with 

the detailed descriptions of Kahl (1936) and Punt (1941). 

Kahl and many other authors recorded this parasite as C. 

clavatum (Rudolphi, 1809) Baylis, 1920. Punt presented 

sound arguments to show that c. clavatum is a synonym of 

c. aduncum. Johnaton and Mawson {1943, 1945B) state that 

Contracaecum c1avatum. ( = Ascaris clavata Ru.do1phi, 1809 )., 

was just a renaming '·of Ascaris gadi Mue 11er, 1776, conse­

quently the valid name shou1d be Contracaecum gadi 

(Muel1er, 1776). The decision of these authors apparently 

rested on the fact that both these species were described 

from European marine gadids, since, as Punt pointed out, 



neither Ascaris gadi Mueller, 1776 nor Ascaris clavata 

Rudo1phi, 1809 could be specifically recognized by their 

orig~nal descriptions and figures. Ascaris clavata can 

only be recognized now, since Rudolphi's type specimens 

were redescribed and drawn by A. Schneider (1886). I • 

am in agreement with Punt that this common nematode of 

marine fish, particularly of gadids, should be known as 

Contracaecum aduncum (Rudolphi, 1802) and Ascaris gadi 

Mueller, 1776· can only be considered as a species 

inquirenda or nomen nudum. 
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Punt drew attention to the wide variability in 

the aize of specimens and correspondingly of internal 

structures, even within the same host. Absolute measure­

ments therefore are of no significance in specifie diagnosis. 

Smedley (1934) described ~.magnum from Ophiodon 

elongatus, leptocottus armatus and Apodichthys flavidus, 

caught in the Strait of Georgia. Punt realized that this 

species was very similar to C. aduncum from European marine 

fish, and probably identical with it. He stated, "La 

description de Contracaecum magnum Smedley, 1934 d'Ophiodon 

elongatus Girard et d'autres correspond jusque dans les 

details a celle de Contracaecum aduncum (Rud.) avec le seul 

difference, que le caecum intestinal n'aurait que la 

moitie de la longeur de l'appendice oesophagien. Les 

mesures, que l'auteur mentionne pour un male, demontrent 

que ces appendices ont une longeur respectivement de 2;8 



et 2.1 mm., un rapport qui est egalement normal chez C. 

aduncum." Punt evidently misinterpreted Smedley's 

statement concerning the relative length of the intestinal 

caecum. She stated that it is approximately one-half the 

length of the .oesopbagus and not one-balf the length of the 

oesophageal appendix. According to Punt, the oesophageal 

appendix and intestinal caecum in C. aduncum are usually 

nearly equal in length, the intestinal caecum being some­

wha·t longer than the appendix in the female. Such is 

actually the case in the specimens for which Smedley gave 

measurements and in most of my specimens. However, in 

some specimens the caecum was twice the length of the 

appendix and occasionally the .appendix was slightly longer 

than the caecum. It should be stressed that the length 

of the intestinal caecum is highly variable, and therefore 

of no diagnostic value, a point which bas been noted 

previously by Baylis (1916), Dollfus and Desportes (1945) 
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and Nigrelli (1946) in disoussing Porrocaecum spp. Punt 

finally stated, in discussing C. magnum, tbat the oesophageal 

length as given by Smedley does not fall within the range 

cited for C. aduncum. However, his material, as extensive 

as 'it was, did not oontain any specimens as large as those 

for which Smedley gave detailed measurements. Earlier in 

his paper, Punt stressed the uselessness of absolute measure­

ments as criteria for defining this species. It therefore 

seems that his statement regarding the longer oesophague in 



C. magnum than in C. aduncum is valueless, particularly 

since the ratio of oesophagus to total length of C. magnum 

falls within the range cited for C. aduncum. Because of 

this apparent difference in oesophageal lengths, Punt 

hesitated to reduce c. magnum to synonymity with ~ 

aduncum, reserving this decision until more specimens were 

examined and measured. 

In my specimens measurements of many of the worms 

fall within the range cited by Punt for c. aduncum, and some 

larger specimens agree with the measurements of Smedley. 

Some of my Contracaecum specimens were collected from the 

aame host and locality {Ophiodon elongatus from the Strait 
' of Georgia (Baynes Sound)) as those examined by Smedley, 

and are · undoubtedly similar to them. Several miner points 

of variation occur between.my specimens and the description 

of Smedley. The ratio of the length of the intestinal 

caecum to length of oesophagus varies from approximately 

1:4 to 1:2, the latter ratio only being cited by Smedley. 

Her ratio o~ oesophageal length to body.length for a 93 mm. 

male and an 83 mm. female are respectively 1:15 and 1:14~ 

In my specimen this ratio, in mature males of lengths 18-71 

mm. is between 1:10 and 1:15.3, in mature females of lengths 

30-101 mm., 1:9 to 1:14 and in immature specimens of 4.2 to 

24 mm. long, it is 1:6.1 to 1:10. In general, the smaller 

ratio representa the shorter specimens. The ratio of 1:15.3 

was round in a. male specimen 57 mm. long. Other males, 



55-58 mm. long, gave values of 1:12.6 to 1:14, demonstrating 

that there is a certain amount of variation in the length of 

the oesophagus, even within specimens of practically the 

same length. The 71 mm. male bad a ratio of oesophagus 

length to body length of only 1:12.1. However, it still 

appears tbat the ratio of oesophagus to total length 

usually increases with increase in length of the worm. 

The ratio of tail length to total length also increases with 

increased body length, again demonstrating that various 

regions of the body grow at different rates. Punt bas 

discussed these points in some detail. In Smedley's 

description of the lips, she stated that there are two 

papillae on each ventro-lateral lip, but does not mention 

the presence of an amphid on each of these lips, One of 

the papillae on each lip is very praminent, while the 

other'is smaller, frequently difficult to see or may not 

be present at all. Smedley did not mention the four 

glands at the proximal end of the spicules, nor does she 

refer to the presence of the many spines on the terminal 
. 

tail process, although her figure seems to indicate this 

character. The bilobed nature of the labial pulp is 

figured by Smedley, although it is not referred to in the 

text. These characters are common to c. aduncum 

individuals. The presence of a dorsal constriction of 

the body of the female at the level of the vulva, which 

Smedley described as being characteristic of c. melanogrammi 
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Smedley, 1934, is present in ç>ne of my large specimens. 

This character seems to lend soma support to Punt's discussion 

on the possible identity of C. melanogrammi, from the intestine 

of Melanogrammus aeglefinus of the Canadian Atlantic, with 

C. magnum (• c. aduncum). 

Since the Contracaecum specimens I have examined 

are similar to those Smedley described as c. magnum, and to 

C. aduncum, I consider c. magnum Smedley, 1934 as a synonym 

of c. aduncum (Rudolphi, 1802). 

Contracaecum aduncum has an extremely wide host 

range in European fishes, no lesa than fifty-two species 

from the North Sea and off the coast of Portug.al, have been 

recorded as hosts by Punt. Kahl (1936) also recorded it 

as common in the North Sea. Markowski (1933) reported it 

from a large number of fishes in the Baltic and it has been 

recorded from the Mediterranean by several authors. From 

the North American Atlantic, Linton (1900) in the United 

States, recorded it as Ascaris clavata and Haller (1949) 

recorded it from Canada. Baylis (1929) described it from 

gadids off the Falkland Islands (as C. clavatum). From 

fishes of Japanese coastal waters Yamaguti ( 1935B) described 

c. gracile Yamaguti, 1935 and c. pagrosami Yamaguti, 1Q35 

and in fishes of Chinese coastal waters Hsa (1934) described 

c. amoyensis HsH, 1934. Punt considered these three species 

as probable synonyme of C. aduncum. The presence of C. 

adumcum in a wide range of fishes in North American Pacifie 



waters adda proof to its circumpolar distribution and lack 

of host specificity. The hosta include pelagie fish and 

deep water and shallow water bottom fish. Punt' s host 

list includes selachians as well as teleosts, but no fully 

mature specimens were recovered from selachians, indicating 

tbat the nematode may not reach maturity in these hosta. 

Kahl (1939) and Punt claim t~at the largest host 

fish harbour the largest specimens of C. aduncum. This is 

not completely borne out in this study (although the 

largest specimen, a 101 mm. long female, was f~om a cod, 

one of the largest of my recorded hosta) as some of the 

larger specimens (60-70 mm. long) were taken from the 

intestine of the silver smelt, a fish which attains a 

maximum length of about ten inches. 

ANISAKINAE Railliet and Henry, 1912, larvae 

Three types of nematode larvae belonging to 

the sub-family Anisakinae were found encysted in varioua 

orsans and the musculature or many species of rish. The re 

were recognized essentially the three types of oyats 

described by Johnston and Mawson (1945B). The first type 

was somewbat lenticular, containing a coiled larva and 

often occurred in masses on the liver and mesenteries, 

particularly around the digestive tract. The second type 

of oyat was somewhat oval and elongated and contained a 

less coiled larva. These occurreà in the musculature. 

The third type of oyat was usually long·and narrow and 

140 



contained a small larva which was very little coiled. It 

was. either extended or somewhat sinuous. These oyats 

occurred chiefly in the mesenteries, liver or stomach wall. 

They were never found in the muscles. More than one type 

of these oyats may occur in a ~ingle host. 

These three types of oyats were found to contain 

larvae of three different genera. The larvae possessing 

an intestinal caecum, reduced ventriculus and an oesoph.ageal 

appendix, clearly belong to the genus Contracaecum. These 

occur in the third type of oyat. The larvae with an oval 

ventriculus and an intestinal caecum but without oesophageàl 

appendix belong to the genus Porrocaecum. The second type 

of cyst is characteristic of this larva. LarVae in which 

neither an intestinal caecum nor an oesophageal appendix 

were visible but an oblong ventriculus was present, were 

assigned to the genus Anisakis. These larvae occur in 

the first type of oyat described. Baylis {1916, 1944) 

has stated that young Porrocaecum larvae do not possess an 

intestinal caecum, this structure developing slowly in the 

larvae in the 1ntermediate fish host, and consequently may 

be mistaken for Anisakis larvae. However, in view of the 

following observed facts, 1 feel certain that the nematode 

larvae 1 have assigned to the genus Anisakis are not young 

stages of Porrocaecum larvae. {1} Anisakis sp. larvae 

were primarily found in species of fish which were not 

parasitized by Porrocaecum sp. larvae. {2} Anisakis sp. 
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larvae were found encysted in the visceral organs and 

mesenteries and in the musculature. The body musculature 

was the sole location in which Porrocaecum larvae were found. 

(3) Anisakis larvae when infecting the musculature, were 

always restricted to a sma~l area immediately surrounding 

the body cavity. They did not appear to migrate to any 

considerable distance, auch as was observed for Porrocaecum 

larvae. (4) A correlation between degree of infestation 

with Anisakis larvae and age of the fish was noted, the 

oldest fish being by far the most heavily parasitized. 

(See page 159). This fact is probably due to a building 

up of the infestation over a long period of time, since 

it is known that encysted Anisakinae larvae in fish may 

live for years. It is thus apparent that many of the 

larvae in older fish have reached their maximum development, 

and hence cannot be considered as or confused with young 

Porrocaecum larvae •. They must be true Anisakis larvae. 

(5) The area in which fish were observed to be most 

heavily infected coincides with the region in which whales 

and sea lions are known to harbour adult Anisakis spp. in 

large numbers, while areas of low infection coincide with 

scarcity of these marine marnmals. (6) Anisakis larvae 

are whitish while Porrocaecum larvae are brownish. (7) 

Anisakis cysts are mainly circular in outline, while those 

of Porrocaecum are more elongated oval, the worms being 



more loosely coiled in the oyat than Anisakia ap. (8) 

Larvae up to 34.5 mm. long did not show any trace of a 

caecum. Baylis (1916, 1944) atated that the caecum begina 

to develop in Porrocaecum larvae when they attain a length 

of 28 mm. Porrocaecum larvae of 27.5 mm. long posseaaed a 

well developed caecum. 

Ge nus Contracaecum Railliet and Henry, 1912 

Contracaecum sp. {spp.) larvae 

Hosta: Clupea pallasii Valenciennes, herring; Ammodytes 

tobianus personatus Girard, sand lance; 

Hypomesus pretiosus (Girard), silver smelt; 

Parophrys vetulua (Girard), lemon sole; Eopaetta 

jordani (Lockington),brill; Lyopsetta exilis 

Jordan and Gilbert, slender sole. 
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Location: encyated in the mesenteriea, liver and atomach wall. 

Locality: Point Gray, Vancouver; Nanoose Bay, Vancouver 

Island; Swiftaure, west coast of Vancouver Island; 

Cape Lazo, Vancouver Island; Horaeshoe Grounds, 

Hecate Strait; English Bay, Vancouver. 

Many of these larvae were obtained from the listed 

hosta. The type of oyat in which theae larvae are found bas 

already been described. 

The larvae are 6.4-25.3 mm. long, with a maximum 

diameter of 0.13-0,34 mm. The head ia typical, with three 



low lipa and a boring tooth. The nerve ring ia 0.25-

0.47 mm. from the anterior end. The ventral excretory 

pore ia a alight distance behind the nerve ring. The 

oeaopbagua ia 0.79-2.2 mm. long and the ventriculua 0.068-

0.112 mm. in diameter. The intestinal caecum and oesoph­

ageal appendix are respectively 0.32-1.2 mm. and 0.28-0.90 

mm. long, the appendix usually slightly shorter than the 

caecum. The intestine bas a straight and narrow lumen 

and is of greater diameter than the oesophagus. The 

rectum is 0.068-0.21 mm. long and the anus is 0.11-0.30 

mm. from the posterior tip. This distance is always 

greater (as muchas twice as long), in larvae of females 

than in the immature males. There are three pyriform 

shaped anal glands around the proximal portion of the 

rectum. The conical tail bears a pointed process. 

There are no spinelets on this process. Wi thin the shea th 

of this larva, the tail of the next stage larva can be seen 

in larger specimens, which does bear a spiny tail process. 

Commencement of genitalia can be seen in specimens longer 

tban 13 or 14 mm., as a straight tube, which becomes 

undulating in the larger specimens. It commences about 

the middle of the body and extends to within 1/7 of the 

body length from the tail. 

nor are spicules evident. 

The vulva is not perforated 

These larvae are similar to the immature stages 
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of c. aduncum found in the digestive tract of various fishes 

and are similar to larvae whioh Kahl (1936) and Punt (1941) 

described as c. aduncum larvae. Since c. aduncum adults 

are common in British Columbia waters, 1t is possible that 

these are larval stages of c. aduncum. A sand-lance 

removed from the stomach of a brill yielded several 

specimens of Contracaecum larvae. Since the brill is a 

known host of c. aduncum, the larvae found in the sand­

lance might easily belong to this species. On the other 

band, if other species of Contracaecum were concerned, it 

is highly doubtful if they could be differentiated in the 

larva 1 stage. 

The larvae which Smedley (1934) described from 

many species of fish from the Strait of Georgia, as 

Contracaecum sp. larva, from her description, do not 

appear to belong to Contracaecum at all, but rather seem 

to be a species of Anisakis. The oblong ventriculus is 

characteristic of Anisakis and not Contracaecum, which bas 

a reduced ventriculus. The "short intestinal caecum 

lying beaide the ventriculus in specimens in a somewhat 

more advanced stage of development", as described by 
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Smedley was probably a misinterpretation. As pointed out 

by Jobnston and Mawson (1943) the ventriculus extends 

further posteriorly on the àorsal aide than ventrally and 

t.hus in aide view one may get the impression of a, ~eveloping 



caecum. Actually the intestine entera the ventriculus 

obliquely. The yellow rod of cytoplasm which Smedley 

described lying alongside the anterior·portion of the 

intestine and interpreted as the developing oesopbageal 

appendix is probably erroneous. 

Genus Porrocaecum Railliet and Henry, 1912 

Porrocaecum sp. larvae 

Hosta: Gadus macrocephalus {Tilesius), Pacifie cod; 

Ophiodon elonga tus Girard, lingcod; Anoplopoma 

fimbria {Pallas) 1811, sable fish. 

Location: cysts in the musculature. 

Locality: Hecate Strait. 

These larvae are particularly common in the 

cod and sable fisb. The cysts bave been described in 

an earlier section. 

The larvae, encloaed in one previoua cuticle 

are 27.5-47 mm. long by 0.68-0.97 mm. in maximum diameter. 

There are three low lips under the larval cuticle and a 

ventral boring tooth is present anteriorly. The cuticle 

is smooth and striated. The tail is rounded and there is 

a terminal spine which appears to be retractable. The 

muscular oesophagus is 1.86-2.36 mm. long. The ventriculus 

and intestinal caecum are respectively 0.98-1.43 mm. long, 

and 0.75-1.1 mm. long. The intestine is stre.ight and leada 
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to a rectum, 0.15-0.29 mm. long, surrounded proximally 

by three pyriform-shaped anal glands. The anus is 0.15 

to 0.21 mm. from the posterior extremity. The nerve ring 

is 0.43-0.50 mm. from the anterior end. The excretory 

pore is anterior and ventral, between the ventro-lateral 

lips. This larva is identical ~th that described by 

Baylis (1916) as the larva of Ascaris (• Porrocaecum) 

decipiens (Krabbe, 1878), which is known to be present in 

seals of the North Paèifie coast of North America {Stiles 

and Hassal, 1879, Scheffer and Slipp, 1944). 

Stiles and Hasaal, and Scheffer and Slipp, 

recorded the presence of aacaroid larvae in Gadua 

macrocephalus and Theragra chalcogramma in Alaskan waters, 

which they considered to be larval P. decipiens. 

The host range of Porrocaecum larvae appear to 

be much more reatricted than either Contracaecum or Anisakia 

larvae. 

In cod and sable-rish (orten called black cod, 

although not a cod at all) the presence of Porrocaecum 

larvae in the flesh presenta a problem of economie 

importance. Cod are usually sold as fillets, which often 

have to be candled to remove the worms before sàle. Sable­

fish are normally smoked, and if this procesa is carried out 
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while the fish is fresh, the worms will crawl out of the 

fillet. However, if the fish are frozen, and stored 

before smoking, the worms are killed in situ and must 

later be removed by hand-picking. The presence of these 

nematode larvae in cod is a serious threat to the 

marketability of this fish, which already bas a bad name 

for being a "wormy fiah"·· 

Anoplopoma fimbria and Ophiodon elonga tus are 

new host records for this parasite. 

Genus Anisakis Du.jardin, 1845 

Aniaakia sp. larvae 

Hosta: The hosta consist of a wide variety of teleosts, 

selachians and one invertebrate (a squid). Both 

pelagie fiah and bottom feedera were found to be 

heavily infected. The following is a liat of 

hosta in which this parasite was found. 

Clupea pallasii Valenciennes, herring; Mallotua 

catervarius (Pannant), capelin; Oncorhynchus 

tshawytscha (Walbaum), apring salmon; o. kisutch 

(Walbaum), coho salmon; o. kata (Walbaum), chum 

salmon; o. nerka (Walbaum), soekeye salmon; ~ 

gorbuscha (Walbaum), pink salmon; Thunnus 

a la lunga ( Gmelin), albacore; Merluccius productua 

(Ayres), hake; Theragra chalcogramma (Pallas), 

whiting; Gadus macrocephalus Tileaius, Pacifie cod; 
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Anoplopoma fimbria (Pallas), sable-fish; Delolepis 

giganteus Kittlitz, wry-mouth; Ophiodon elonga. tus 

(Gira~, lingcod; Lycodes brevipes Bean, short­

finned eel-pout; Sebastodes paucispinis (Ayres), 

bocaccio (a rock-fish); Sebastodes brevispinis 

(Bean), rock-fish; Acipenser transmontanus 

Richardson, white sturgeon; Squalus suckleyi 

Girard, dog-fish; Raja rhina Jo:rdan -,and Gilbert, 

long-nosed sk~te; Acrotus willoughby! Bean, 

brown rag-fish; Gonatus sp., à squid; Eopsetta 

jordan! Lockington, brill; Lepidopsett'a bilineata 

Ayres, rock sole; Atheresthes stomias Jordan and 

Gilbert, long-jaw flounder; Glyptocephalus zachirus 

Lockington, rex sole; Hippoglossoides elassodon 

Jordan and Gilbert, flat-head sole; Isopsetta 

isolepis Lookington, butter sole; Lyopsetta 

exilis (Jordan and Gilbert), slender sole; 

Microstomus pacificus (Lockington), dover sole; 

Parophrys vetulus Girard, lemon sole; Psettichthys 

melanostictus Girard, sand sole; Citharichthys 

sordidus (Girard), mottled sound dab. 
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Location: In all of the above fish hosta, except the herring, 

capelin, dog-fish, and skate, the larvae were found 

encysted in the mesenteriea, under the liver capsule, 

in the stomach wall and musculature. They were 

often foun·d in large masses around the digestive 



tract. In the herring, the larvae were nearly 

always confined to the body cavity, mainly around 

the distal portion of the intestine. Only one 

larva was found partially embedded in the muscul-
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ature near the anus. Anisakis larvae in the dog-

fish and skate were only recovered from the stomach 

wall. Only a small percentage of the larvae found 

in salmon were located in the musculature. In the 

muscle the nematodes do not appear to migrate to 

any extent before becoming encysted. They are 

always confined to a small area surrounding the 

body cavity. This is particularly noticeable in 

flounders, where the body cavity is confined to a 

small antero-ventral area. This has important 

economie applications, since flounders usually . 

appear on the market as fillets. The worms when 

present in these fillets, never occur more tban 

an inch or so from the anterior edge of the fillet, 

which can be eut away. This process will completely 

free the fillet of worms and do away with the tedious 

process of candling. 

Locality: All of British Columbia coastal waters -- no area 

was found to be completely free of this parasite, 

although the fish in soma areas are more lightly 

infected than in others. The albacore were 

caught off the California-Oregon coast. 



Morphology: The cylindrical larvae, enclosed in the cuticle 

of the last larval stage, possess three low 

lips and a ventral boring tooth characteristic 

of the Anisakinae. The mouth leads into an 

oesopbagus, of which approximately the 

anterior two-thirds is muscular and the 

posterior portion, the ventriculus, is of 

different histological structure. It bas a 

granular appearance microscopically and appears 

as a white region in the living larva. There 

is neither oesophageal appendix nor intestinal 

caecum. The diameter of the ventriculus is 

greater than that of the muscular oesophagus. 

The intestine is straight, with a narrow lumen 

and of smaller diameter, proximally, than the 

ventriculus, which it entera obliquely. The 

diameter increases posteriorly. There are 

three pyriform glands arranged around the 

proximal portion of the rectum. The tail is 

conical and bears a terminal spine. There 

is a group of muscles from the rectum to the 

dorsal body wall. The maximum diameter of 

151 

the larva is about 2/3 from the anterior end, 

from where the larva tapera gradually anteriorly 

and posteriorly. The excretory pore ia anterior 

and ventral, between the two ventre-lateral lips. 

There is no trace of genital organs. 



The following measurements are based on fifty 

specimens taken at random from the brill, herring, albacore 

and sockeye salmon. The brill were caught on the west 

coast of Vancouver Island, the albacore off the coast of 

Oregon-California and the herring and sockeye salmon in 

the Strait of Georgia. No differences between specimens 

from any of the hosta and localities could be detected. 

Total length, 18.8-34.5 mm.; body diametera 

at the head, leval of the ventriculua, level of the anus, 

and maximum diameter are respectively 0.105-0.135 mm., 

0.263-0.41 mm., 0.15-0.18 mm., and 0.380-0.563 mm., 

length of muscular oesophagus, 1.56-2.55 mm.; length of 

ventricu1us, 0.75-1.61 mm.; diameter of muscular oesopbagus 

O.l-0.15 mm.; diameter of ventriculus 0.18-0.30 mm.; 

diameter of intestine anteriorly and maximum, respectively 

0.128-0.2 mm. and 0.263-0.41 mm.; length of rectum 0.11-

0.165 mm.; the anus is 0.08-0.16 mm. from the posterior 

extremity; the nerve ring lies 0.29-0.337 mm. from the 

anterior end. 

Definitive host and nomenclature: The definitive hosta of 

these Aniaakis larvae are undoubtedly marine 

mammals. To date at least two species are known 

to occur in marine mammals of the North American 

Pacifie coast. The parasitic fauna of marine 

mammals bas not been surveyed extensively in this 
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area and possibly more species exist. Anisakis similis 

(Baird, 1853) has been recorded from the sea-lion (Zalophus 

californianus) by Schroeder and Wegeforth (1935). Anisakis 

simplex (Rudolphi, 1804) specimens from Balaenoptera 

PhySalis, the fin whale, were collected by Mr. G. Pike of the 

Pacifie Biological Station and submitted to nre for identif-

ication. Immature stages of Anisakis from the stomachs of 

these same whales are identical with the Anisakis larvae 

from the fish hosts. It is therefore possible tbat at 

least some of the larvae found in the fish are actually 

Anisakis simplex. However, there is no experimental 

evidence to support this. Yamaguti (1935B) and Johnston 

and Mawson (1943) have described similar Anisakis larvae 

from Japanese and Australian fish as definitely being the 

larval stage of ~ simplex, without presenting any 

experimental evidence. Their conclusions were based 

solely on circumstantial evidence. Johnston and Mawson 

(1943) gave a long list of synonyms of their "A. simplex" 

larvae, campletely reviewed the literature on this 

parasite and concluded that the correct name, by the law 

of da te priori ty, should be Capsula ria marina, the generic· 

name given by Zeder in 1800 and the specifie name by 

Linnaeus in 1767 to larval ascaroids from fiah, which 

Johnston and Mawson considered identical with the Anisakis 

larvae. However true this last statement may be, in the 

absence of experimental proof of the life hiatory of the 
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Anisakis from fish, I do not see that it can be considered 

as the 1arval stage of on1y one species, A. simplex. Bay1is 

(1944) criticized Jobnston and Mawson's 1ogic for considèring 

the name Anisakis simp1ex to be rep1aced by the combination 

Capsu1aria marina. In 1945 Jobnston and Mawson, sti11 

adhering to the theory that their Anisakis 1arvae are the 

immature stages of Anisakis simp1ex, corrected the generic 

name to Stomachus Goeze (in Zeder, 1800) since Yamaguti 

(1935B) bad already shawn that Capsu1aria was a pre-occupied 

name. Previously, Jobnston and Mawson (1943) considered 

Stomachus as a synonym of Capsularia. 

Since at 1east two adult species of Anisakis 

occur in North American Pacifie waters, the larvae recorded 

from fish cannat be assigned to any particular species. 

Further.more, a11 descriptions of Anisakis larvae from 

various parts of the wor1d appear to be identical but do 

not necessarily refer to one species. In fact, it is more 

likely that the larvae belong ta different species of 

Anisakis, sLnce at least five species are recognized from 

marine mammals. In view of these considerations, I am 

for the present retaining the generic name Anisakis 

Dujardin, 1845 and the larval stages from the fish will 

be referred to mere1y as Anisakis sp. larva. 
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Infection in Commercial Species of Fish: Anisakis 

sp. larvae were found to be by far the commonest parasite 

of British Columbia coastal fish. The host range, geograph­

ical distribution and numbers of worms per fish greatly 

exceeded that of any of the other parasites recorded in this 

study. It is also of the greatest economie importance. 

It has already been stated tbat the degree of 

infection varied with the host and loca.lity. Of the 

commercial species of fish, the herring and some species of 

flat-fish (Pleuronectidae), pa.rticularly the brill and rock 

sole, are heavily infected and constitute a serious economie 

problem. Salmon are not heavily infected and it does not 

seem to be an economie problem in this group of fish. 

The herring are knownto be infected in Hecate Strait, 

Strait of Georgia and on the west coast of Vancouver Island. 

Since the herring fishery was not in operation during my 

presence on the coast, I did not secure data dealing with 

Anisakis infection in this fish. Large numbers of flounders 

of several species and from many fishing areas were avail­

able for examination, in the Vancouver fishery. Several 

points worthy of note, were brought to light. 

Of the three most important commercial species 

of flounders (brill, rock sole and lemon sole), the brill 

and rock sole are heavily 1nfected, particularly on the 

west coast of Vancouver Island, while the lemon sole are 



very slightly infected. Most catches of brill appeared 

to be 95-100 per cent infected, rock sole about 25-90 per 

cent infected and lemon ·sole were frequently completely 

free of this worm. When present in lemon soles, the per~ 

centage of infected fish was never more than five per cent, 

with the maximum number of worms per fish about five or six. 

Brill and rock sole may harbour more than .500 worms per 

fish. While it is true that the lemon sole are usually 

caught in different areas than the brill or roèk sole, 

this does not seem to be the complete explanation (although 

partially responsible) for the differences in degree of 

infection. Lemon sole are frequently caught near Cape 

Lazo, Vancouver Island; Two Peak~, Hecate Strait; and 

the Gulf Islands in the Strait of Georgia. In these areas 

infection in the lemon sole is very slight. A few brill 

and rock sole are al ways brought in wi th commercial lemon 

sole catches from these areas. The brill and rock sole 

usually harbour Anisakis larvae and sometimes they may 

number more than 100 in a fish. Lemon sole:caught in the 

"brill fisheriestt of the west coast of Vancouver Island are 

only slightly more heavily infected than lemon soles from 

the Strait of Georgia or Hecate Strait. 

A more basic explanation perhaps lies in the 

food habits of these three flounders. The brill is 

essentially a shrimp and small fish-eater, but small crabs 
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and occasionally molluscs are also eaten, while the rock 

sole is accustomed to a more mixed diet. According to 

Clemens and Wilby (1949), small crabs, shrimps, worms 

and clam siphons are the main food of the rock sole. In 

addition I have found snails, starfish and teleosts (sand-

lance) in the stomachs of the rock sole. Shrimps when 

available in large quantities appear to be a favourite 

food. The food of the lemon sole, as stated by Clemens 

and Wilby, consista of small crabe, shrimps, worms, clam 

siphons and small molluscs. From my examination of 

several·hundred lemon soles, I round the chief food to be 

small molluscs and clam siphons. Small crabe and worms 

were not common, while shrimps and fiah were very scarce in 

the .stomach contents. From the resulta of these studies 

of stomach contents, it appears that the choice of food 

possibly determines the degree of infection with Anisakis 

larvae, one of the food animals serving as a host for 

Anisakis. The sand-lance (Ammodytes tobianus personatus) 

which is the common teleostan food of the brill and rock 

sole was examined in large numbers and never round to 

harbour Anisakis larvae. It thus seems that shrimps, 

particularly Euphausica pacifica, the common shrimp food 

of the brill and rock sole on the west coast of Vancouver 

Island, may be implicated in the life history of Anisakis. 

This would account for the low infection in lemon soles. 

Unfortunately, shrimps were not available for examination. 
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Further circumstantial evidence of shrimps being involved 

in the life history was obtained by examination of three 

other species of flounders which were available in fairly 

large numbers.. Rex sole and dover sole from the Strait 

of Juan de Fuca and northern Hecate Strait (Two Peaks) were 

found to be lightly infected. Of about 200 each of dover 

and rex soles examined from Juan de Fuca Strait, only about 

ten per cent were infected with one to three worms per fish. 

Of about 200 dover soles caught in the Two Peaks area, 

close to 20 per .cent were infected but with always less 

than ten worms, and usually fewer than four worms. The 

food o~ these fish was found to consist mainly of polychaete 

worms and mollusos, with shrimps being a minor item. On 

the other band, the long-jaw flounder from Two Peaks, 

Heoate Strait and the west coast of Vancouver Island, 

which feeds heavily on shrimp was found to be heavily 

infecteè., large specimens (more than 60 cm. long) often 

harbouring more than 500 worms. 

If the shrimp is involved in the life cycle of 

these Anisakis larvae, the question arises as to whether 

these nematodes have a three host life cycle or is the 

fish acting only as a carrier and not a true biolog1oal 

host. Further investigation is required to settle this 

question. The fact that larvae of widely different lengths 

oocur in fish, indicates that growth of the worm probably 
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takes place in the fish host, which might be an indication 

tbat the fish is a true biological host. 

One other obvious point, controlling the 

distribution of Anisakis sp. larvae in fish, is the 

distribution of the definitive hosts. 

In detailed studies on the infection in the 

brill, it was learned that fish on the west coast of 

Vancouver Island, particularly in the northeiDpart 

around Cape Scott, Lanz Island and Cox Island, are most 

heavily infected. The brill in the Strait of Georgia are 

least infected, while those of Hecate Strait occupy an 

intermediate position. The British Columbia fishery is 

usually considered in terms of these three areas. 

Another interesting point was determined by 

actual counts of worms per fish. Although admitting thB.t 

insufficient numbers of fish were used for actual counts 

to be considered as representing a statistically signif­

icant sample, the resulta indicated that the number of 

larvae per fish increased with the aize (and hence age) 

of the fish. This trend was first noticed through the 

handling of many hundreds of brill, before the actual 

counts were made. A similar trend was noted with the 

rock sole. The counts were restricted to female ~ish, so 

that fish of the same size would be approximately of the 
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same age. The counts were made on fish caught near Cape 

Scott, Vancouver Island and are given in Table 4. The 

figures are not intended to be indicative of the number of 

worms to be expected in a fish of any given aize, as the 

sample was mu ch too small. From this .same table i t will 

be noticed that the larvae do not show a preference for 

any particular organ or tissue. 

In general, it was noted that brill less than 

35 or 36 cm. in length were almost free of Anisakis 

larvae. This was difficult to ascertain as small fish 

are not taken commercially. There seemed to be a slow 

increase in number of worms per fish up to fish of 

length 45. cm., the number of worms usually being lesa than 

25. The number increases to about 50 in fish of about 

50 cm. long and then. increases rapidly in fish over 55 cm., 

fish of 60 cm. ha.rbouring several hundred worms. 

Most of the hosta from which Anisakis sp. were 

recorded are new. Previous records of Anisakis larvae 

in similar hosta are discusaed in the following paragraph. 
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The larvae recorded by Gregoire and Pratt (1952) 

as Aniaakis or Porrocaecum ap. larvae from Eopsetta jordani 

in Oregon are probably Anisakis sp. They have undoubtedly 

followed Ba.ylis (1944) in classifying Anisakinae larvae with 

a ventriculus, but rio intestinal caecum or oesophageal 
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appendix, as Anisakis or Porrocaecum sp. 1arvae. The larvae, 

referred to as Contracaecum sp. larvae by Smed1ey {1934) from 

several species of fish in the Strait of Georgia also are 

probably Anisakis sp. {discussed under Contracaecum sp. 

1arva). Her description and measurements of a 22 cm. 

specimen coincides with the description of the 1arvae 

reported here, except for the distance of nerve ring from 

anterior end which she gave as 1.17 mm. as compared to 

about 0.3 mm. in my specimens. The species of fish from 

which Smed1ey recorded this 1arva are C1upea pa1la·sii, 

Ophiodon e1ongatus, Scomber sp. {probably 1ncorrect1y 

named, as Scomber spp. are not known to occur in Canadian 

Pacifie waters), Mer1uccius productus, Hydro1agus co111ei, 

Ci tharlchthys stigmaeus, Squa1us suck1eyi and Sebastodes 

sp. Yamaguti {1935, 1941) recorded Anisakis sp. 1arvae 

from Thunnus a1a1unsa in the Pacifie and Salmo {•Oncorhynchus) 

~~ Gadus macrocepha1us and Theragra cha1cogramma from 

Japanese marine waters. Zschokke and Heitz , (1914) recorded 

"Ascaris capsu1aris" ( 11ke1y a species of Ani sakis) from 

Oncorhynchus tshawytscba, o. nerka, o. kisutch and o. keta 

from Kamchatka. Fuji ta {1939) recorded Anisakis salaria 

(=A. simp1ex) 1arvae from o. gorbuscha, o. keta and O. 

· nerka in Japanese waters. 



Length 
of fish 

(cm.} 

59 

57 

56 

54 

51 

50 

49 

48 

47 

46 

44 

43 

42 

41 

39 

38 

37 

TABLE 4 

INFECTION OF FEMALE BRILL FROM CAPE SCOTT, 

VANCOUVER ISLAND, WITH ANISAKIS LARVAE, IN 

NO. OF IARVAE PER HOST AND PER 

INFECTED ORGAN OR TISSUE 

No. Stomach 
of Li ver Muscle Mesenteries wall 

Fish 

1 169 187 188 70 

1 lOO lOO 130 40 

1 55 75 59 36 

1 33 35 96 --
3 22 51 41.4 12.3 

4 14.25 16 22.75 6.75 

1 10 50 19 22 

5 9.2 18 11.8 9.8 

2 8~5 7 10.5 5 

1 9 10 2 --
2 4.5 5.5 5.5 3.5 

2 4 6 9.5 0.5 

2 .3 1.5 2.5 1 

2 J. -- 3 --
2 0~5 -- 0.5 --
2 1.5 2 1.5 --
1 -- -- -- --
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Total 

614 

270 

224 

164 

126.7 

59.75 

101 

48.8 

31 

21 

19 

20 

8 

4 

1 

5 
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Order SPIRUROIDEA Rai11iet and Henry, 1915 

Fami1y CUCULLANIDAE Cobbo1d, 1864 

Sub-fami1y CUCULLANINAE Yorke and Map1estone, 1926 

Genus Cucu11anus MR11er, 1777 

Cucu11anus e1ongatus Smed1ey, 1933 

Host: Ophiodon e1ongatus Girard, lingcod. 

Location: intestine. 

Locality: Baynes Sound, Vancouver Island. 

Two male specimens were found in the intestine of 

one lingcod. 

The species was created by Smedley (1933) for ten 

females and two male nematodes taken from the intestine of 

the lingcod in the Strait of Georgia. 

As there are soma sma11 differences from Smedley 1 s 

description and certain characters are not mentioned by her, 

a redescription of the male seems justified. In the 

fo11ow1ng measurements, the figures in parentheses are those 

of Smed1ey. 

Description: Male: The worms are wh1t1sh, 22-

22.4 mm. long (up to 30 mm.) by 0.32-0.36 mm. in maximum 

width. The cephalic region, alightly enlarged, measurea 

0.225-0.263 mm. The body narrows slightly to the middle 

of the oeaophagus, where it is 0.21-0.23 mm. in diameter, 
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and then increases in width to its maximum, shortly posterior 

to the oesophagus. From here the diameter is unifor.m to 

the pre-cloacal sucker and then gradually tapera to the 

cloaca, from where it tapera abruptly to a point. The 

posterior tip is slightly constricted from the rest of 

the tail. The anterior region is. straight, the posterior 

region curved ventrad. There are no lateral alae. The 

cuticle, consisting of an outer hyaline and inner granular 

and thicker layer is 0.0167 (0.0187) mm. thick. It is 

finely striated, the striations 0.0040 (0.0042 mm.) apart 

for the whole length of the worm. The lateral cercival 

papillae lie one-third the distance between the nerve ring 

and the intestine-oesophageal junction, the right papillae 

being slightly anterior to the left. There is another 

pair of papillae slightly beyond the junction of the 

anterior one-third and posterior two-thirds of the body 

length. There are eleven pairs of caudal papillae, of 

which three are pre-cloaca~four ad-cloacal and four post-

cloacal. The pre-cloacal papillae are ventro-lateral, 

one pair ante~ior to the pre-cloacal sucker, one pair just 

posterior to it and one pair about mid-way between the 

sucker and the c'!oaca. The first two pairs are the largest 

papillae. Three pairs of the ad-cloacal papillae are more 

or lesa ventro-lateral, grouped closely together near the 

cloaca. The fourth pair ad-cloacal papillae are lateral 

lying posterior to the accessory piece. The first and 



third pair of post-oloaoal papillae are lateral, while the 

second and fourth pairs are ventre-lateral. The nerve 

ring is 0.50-0.54 mm. (0.64 mm.) from the anterior end. 

The exoretory pore is slightly anter~or to the union of 

oesophagus and intestine. The mouth, a dorso-ventrally 

direoted slit, surrounded by two thiok late!Ql lips lined 

with striated outio1e, the striations of which are produoed 

into c1entic1es externa1ly, and eaoh bea ring three external 

papi1lae, is characteristic of the genus. The oesophagus 

is di1ated anterior1y to form a pseudo-buccal capsule 0.21-

0.218 mm. wide with muscular wa1ls 0.68 mm. The oesopbagus 

narrows to 0.·143 mm. in diameter, 0.5 mm. from the anterior 

end and then gradua1ly inoreasea in diameter to form a c1ub­

shaped swe11ing at the posterior end, where the diameter is 

0.218-0.225 mm. The nerve ring divides the oeaophagua 

into two regions. Both are muscular, but 1n the posterior 

region the muscular striations are c1oser together. The 

oesopbagua is 1.9-1.99 mm. long, the oesophagus to body 

length ratio being 1:11-1:12 (1:18). This ratio ia the 

major difference from Smed1ey's specimens. Between the 

oesophagua and intestine there ia a bilobed valve. The 

intestine ia dilated at its origin, but narrows immediately. 

There is a short rectum, which ia wider at ita origin than 

the intestine, acoording to Smedley. It was not visible 

in my specimens. The cloaca on an elevation la 0.23 mm. 

(0.24 mm.) from the posterior extremity. The testia 
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arises in the middle of the body, proceeds anteriorly to 

within 4.2-4.65 mm. (4 mm.) of the oesophagus, then turns 

posteriorly and becomes convoluted. The spicules are 

equal 1.33-1.42 mm. (1.4 mm.) long. When the spicules 

are completely withdrawn, as in beth my specimens, they 

extend slightly anterior to the pre-cloacal sucker. 

The spicules are slender and curved ventrad. The 

accessory piece 1s small, pointed at beth ends, 0.10 mm. 

(0.125 mm.) long by 0.015 mm. (0.012 mm.) wide. The pre­

cloaca! sucker is elevated from the surface, muscular and 

without a cavity. It is thus not truly a sucker. La ter-

ally, it appears as a fan-shaped group of muscles, 0.36-

0.38 mm. in diameter; with the posterior margin 0.60-0.64 

mm. from the cloaca. 

Smedley stated that this species most closely 

resembles C. dodsworthi Barreto, 1922. The male differa 

from this species in being more than twice as large, in 

the oesophagus body length ratio (1:6 in c. dodsworthi), 

in the position or the cervical papillae, arrangement of 

the caudal papillae and in ether minor characters. 

Genus Dacnitis Dujaràin, 1845 

Dacnitis plicata n. sp. (Fig. 19) 

Host: Parophrys vetulus Girard, lemon sole. 

Location: intestine. 
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Locality: Baynes Sound, Vancouver Island. 

Thirteen male specimens of this new species were 

obtained from the le.mon sole. No females were found. 

Description: Male: Small, slender nematodes, 

4-4.4 mm. long, with the head bent dorsad and the tail bent 

ventPad, giving the body a somewhat S-shaped appearance. 

There is a slight swelling on the dorsal aspect of the head. 

The cuticle, 0.0025 mm. thick, is striated, the striations 

about 0.002 mm. apart. Ventrally, commencing just 

posterior to the pseudo-buccal capsule, the cuticle is 
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throw.n into folds or plications, which when viewed from the 

side give the cuticle a serrated appearance. The plications 

about 0.0084 mm. apart, extend slightly beyond the oesophagus. 

They are not present dorsally. The width at the cephalic 

region is 0.15 mm., narrowing slightly to the middle of the 

oesophagus and attaining a maximum width of 0.16 to 0.18 mm. 

~st behind the oesophagus. The width is uniform to the 

pre-cloacal sucker, from where it tapera gradually to the 

cloaca and then abruptly to the pointed posterior extremity. 

The mouth is slit-like and at an angle of about 600 to the 

long axis of the worm. It is bounded by two lateral lips, 

lined with a striated cuticle, the striations of which are 

exter.nally produced into denticles. There are three 

prominent papillae on each lip. The oesophagus, 0.62-0.68 



mm. long (approximately 1/6 the body length) is enlarged 

anteriorly to form a pseudo-buccal capsule, narrows towards 

the m!d-length and expands again to a club-shaped swelling 

posteriorly. The width of the pseudo-buccal capsule, 

oesophagus at the middle and posteriorly are respectively 

0.135 mm., 0.049-0.053 mm., and 0.098-0.113 mm. The 

muscular wall of the pseudo-buccal capsule has a dorsal 

swelling corresponding to the swelling on the head. A 

two-lobed valve projects from the oesophagus into the 

intestine, which is 0.098 mm. wide at its commencement. 

The rectum was not clearly visible. The cloaca, on a 

slight prominence, is 0.10-0.12 mm. from the posterior end. 

The nerve ring is 0.27-0.30 mm. from the anterior extremity. 

There is a pair of lateral cervical papillae, 0.025-0.034 

mm. anterior to the intestine, the left one slightly 

anterior to the right papillae. There are no lateral alae. 

The excretory pore appears to be slightly behind the 

oesophagus. The tastis commences about 0.60 mm. anterior 

to the pre-cloacal sucker, proceeds anteriorly to within 

0.21-0.45 mm. of the oesophagus and then turns on itselr 
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and proceeds posteriorly. It is not convoluted. The 

pre-cloacal sucker, 0.15-0.16 mm. in diameter, is cup-shapad 

and highly muscular, its posterior margin lying 0.19-0.26 

mm. antarior to the cloaca. There are eleven pairs of 

caudal papillae. The first two pairs are the largest, 

one pair lying just anterior to the sucker and the second 
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pair on its posterior margin. The third pair is about one­

third the distance from the aucker to the cloaca. These 

papillae are ventro-lateral. The next four pairs of 

papillae are grouped around the cloaca, three pairs being 

ventro-lateral and one pair lateral. There are four 

pairs of papillae posteriorly on the tail. The eighth pair 

ia amall and lateral. The tenth pair ia lateral and the 

ninth and eleventh pair are ventro-lateral. The slender 

spicules, 0.75-0.77 mm. long, curved ventrad, are pointed 

distally and slightly enlarged and bluntly rounded proxim­

ally. When completely retracted they extend slightly 

anterior to the pre-cloacal sucker. The accessory piece 

is small and obscure, slightly curved, and pointed at both 

ends. It measures 0.058 mm. by 0.009 mm. 

The female is unlmown. 

This species can be distinguished from all other 

species of Dacnitis by the antero-ventral cuticular 

plications, from whence the specifie name ia derived. 

Order DRACUNCULOIDEA 

Family PHILOMETRIDAE Baylis and Daubney, 1926 

Genus Philonema Kuitunen-Ekbaum, 1933 

Philonema oncorhynchi Kuitunen-Ekbaum, 1933 

Hoa~ Oncorhynchus nerka (Walbaum), sockeye salmon; o. 
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tsbawytscha (Walbaum), spring salmon. 

Location: body cavity, free in entangled masses or in 

connective tissues surrounding the visceral organe. 

Localitz: Strait of Georgia, Mouth of Fraser River and Eivers 

Inlet. 

This common nematode parasite of Pacifie salmon 

in British Columbia, was originally described by Kuitunen­

~baum {1933A) from the sockeye salmon caught in English 

Ba. y, Vancouver. Smedley (1933) shortly afterwards also 

described this parasite from mature sockeye salmon 

arriving to spawn in Cultus Lake, British Columbia. 

The female specimens are 37-155 mm. long and 

0.30-0.75 mm. in diameter. The oesophagus, divided into 

two regions of different structure is 1.78-2.48 mm. long. 

The anterior portion is 0.50-0.72 mm. long by 0.043-0.075 

mm. in diameter and the posterior portion is 1.28-1.74 mm. 

long by 0.12-0.19 mm. in diameter. The ratio of length 

of anterior portion to length of posterior portion of 

oesophagus is 1:2.4-1:2.5, the latter ratio being found in 

the smallest specimens. Smedley gave values of 1.21 mm. 

and 1.365 mm. as the length of the anterior and posterior 

portions of the oesophagus. However, her figure indicates 

a 1:2 ratio. Kuitunen-Ekbaum did not cite lengths of the 

two oesophageal regions but her figure indicates a 1:1.7 

_______ ___.:._ ________________________________ _______ _ 
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ratio. The implication is tbat the ratio of the two 

oesophageal regions changes with growth of the worms, the 

anterior region growing more rapidly than the posterior 

region, since Smedley's specimens were larger than mine 

and Kui tunen-Ekbaum' s were a till larger. The two 

oesophageal regions become lesa distinct and the difference 

in diameter between the two regions decreases,. wi th increase 

in aize of the worm. All of these female specimens were 

mature but not gràvid. The vulva and anus bad atrophied 

but larvae were not present in the uterus. Large numbers 

of eggs were visible, particularly in the larger specimens. 

These eggs, spherical in shape, measured 45p in diameter. 

The larvae were described by Kuitunen-Rkbaum and Smedley. 

In young females the uterus is somewbat convoluted. As 

it becomes filled with eggs it straightens out. The 

uterus reaches anteriorly to within 0.7-l.5 mm. of the 

anterior extremity and 0.7-1.2 mm. of the posterior tip. 

The males measure 18-25.8 mm. long with a maximum 

width anteriorly o~ 0.25-0.3 mm. and posteriorly of 0.12-

0.16 mm. The oesophagus is 1.89-2.44 mm. long. The 

anterior portion is 0.54-0.71 mm. by 0.04-0.08 mm. The 

posterior region is 1.35-1.84 mm. long with a m~ximum 
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diameter of 0.19-0.22 mm. The two regions are more distinct 

tban in the female and the posterior portion increaaes in 



1?2 

diameter posteriorly to more than twice its anterior 

diameter. The nerve ring is 0.32-0.42 mm. from the anterior 

end, and the cloaca is 0.30-0.43 mm. from the posterior 

extremity. 

0.005-0.006 

The two equal spicules are 0.3?-0.4 mm. long by 

mm. wide. The intestine is about 0.2 mm. wide. 

The testis lies dorsal to the posterior portion of the 

oesophagus. 

Philonema oncorhynchi haa not been reported 

outside of British Columbia. Oncorhynchus tsbawytecba 

is a new host record. The absence of this parasite from 

o. keta, o. gorbuacbaand O. kisutch caught in Johnstone 

and Georgia Straits, while on spawrrrng migration, was 

conspicuous. 

From Kamcbatka (Siberia) Fujita (1939) reported 

a new species of Philonema, P. kondai in Oncorhynchus keta. 

Ge nus Philometra Costa, 1845 

Philometra americana Kuitunen-Ekbaum, 1933 

Hosta: Platichys stellatus (Pallas)., starry flounder; 

Parophrya vetulus Girard, lemon sole. 

Location: 

Locality: 

nor.mally between the fin rays. 

Point Gray, Vancouver; Two Peaks, Hecate Strait; 

Baynes Sound, Vancouver Island. 



The fins of one starry flounder were found to be 

heavily infected. About 250 worms were present in this 

one fish. In the dorsal and ventral fins parasites were 

,present between every pair of fin rays. Some worms were 

also found in the connective tissue at the edge of the 

operculum and near the dorsal lip. The two lemon soles 

were more lightly infected. One harboured about fifty 

worms in the fins, while the other barboured two 

nematodes and vestiges of a third in the connective tissue 

ventral to the pterygiophora muscles and between·the dorsal 

longitudinal muscle layer and the median septum. 

In the fins the parasite is principally located 

at the base. The dorsal and ventral fins are mainly 

atta.eked, with a few worms present in the paired fins and 

the caudal fin. The presence of the nematode in the fins 

causes the formation of a blister, which contains, in 

addition to the loosely coiled worm, a fair amount of 

reddish fluid. More than one worm may oocur in each 

blister. The maximum number was three. The parasite 

is enclosed in this blister and not free to migrate 

between the fin rays. Fibrous connective tissue aurrounds 

the nematode. All the nematodes found were females, mostly 

gravid. The fema.le.:is apparently fertilized during its 

sojourn through the host, after which the male dies. 

173 



The parasites in the connective tissue between 

the muscles were evident on the white aide of the fish as 

dark brownish-red elongated structures, lying completely 

stretched out, parallel to the length of the fish. This 

appears to be an abnormal location for these nematodes, 

the fins being the normal site of infection. Brownish 

masses in the same location as the complete worms, on 

microscopie examination proved to be masses of larvae, 

many of which were alive, in portions of the uterus. 

Worms.in this location appear to die eventually, disinte-

grate with subsequent death of the larvae. The degener-

~tion of the wor.m apparently takes place by a simultaneous 

disintegration at many points, as evidenced by a series of 

brownish spots in the oonnecttve tissue. 

Fortunately, this parasite is not very common and 

hence of no economie importance. Even a heavy infection 

auch as observed in the starry flounder, did not seem to 

affect the condition of the fish. 
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Kuitunen-Ekbaum (1933B} deacribed from Platicbthys 

stellatus, Lepidopsetta bilineata, Epigeichthys atropurpureus, 

Pholia ornatus and Caulardhus maeandricus in Departure Bay, 

Vancouver Island. In attempting to elucidate the life cycle, 

she kept an infected starry flounder in an aquarium. The 

gravid female eventually penetrated the wall of the blister 

in the fin, made ita way to the water, in wbich it ruptured, 



liberating thousands of larvae. 

was not found. 

The intermediate host 

The following measurements were made on sixteen 

specimens taken at random. Total length, 32-65 mm.; 

maximum width, 1.08-2.0 mm.; oesophagus 0.9-1.35 mm. long 

by 0.090-0.128 mm. in diameter; pharynx, 0.225-0.398 mm. 
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by 0.300-0.398 mm.; thickness of muscular pharyngeal wall 

0.105-0.150 mm.; the uterus extends to within 0~26-0.56 mm. 

of the anterior extremity and 0.075-0.18 mm. of the posterior 

extremity; the ovaries are 1.16-2.1 mm. long by 0.10-0.15 

mm. in diameter; the embryos measure 0.34-0.45 mm. long by 

0.14-0.17 mm. in maximum width. 

The lemon sole (Parophrys vetulus) is recorded as 

a new host for P. americana. 

This parasite has not been found ether than on 

the British Columbia coast. 

Class C R U S T A C E A 

Order COPKPO~, MUller 

Tribe CALIGOIDA, Sars 

Family CALIGIDAE 

Ge nus Caligus Mnller, 1785 

Caligus gurnardi Kroyer, 1863 

~: Oncorhynchus tsbawytacha (Walbaum) apring salmon (grilae) 



Loo& t ion: skin. 

Looality: Strait of Georgia. 

A single female specimen of this oopepod was 

obtained from a young salmon. Wilson ( 1908) reoorded 

this speoies from O. tshawytsoha at Monterey, California 

and Hydrolagus oolliei at La Jolla, California. The 

oopepod was originally desoribed from Norwegian seas and 

evidently has a wide distribution, ooourring in both the 

Atlantic and Paoifio Oceans. This record extends the 

known distribution of c. gurnardi on the Paoifio ooast of 

North America, from California to British Columbia. The 

parasite has been desoribed by T. and A. Soott (1912). 

Genus Lepeophtheirus Nordmann, 1832 

Lepeophtheirus salmonis (Kroyer, 1838) 

Hosta: Onoorhynohus gorbusoha (Walbaum), pink salmon; 

o. kisutoh (Walbaum), ooho salmon; o. tshawytsoha 

(WRlbaum), spring salmon; o. nerka {Walbaum), 

sockeye salmon. 

Location: skin, particularly around the vent. 

Looality: Strait of Georgia. 
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These oopepods were present on nearly every salmon 

examlned, often in very large numbers. Only females were 

found. When present in large numbers, the soales and 



epidermis, sometimes even the dermis are destroyed, leaving 

the infected area quite raw. White (1940, 1942} bas 

described L. salmonis as the cause of death of large numbers 

of Atlantic salmon on the east coast of Canada. A similar 

condition is not known to have occurred in British Columbia 

salmon. 
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Wilson (1908} reported L. salmonis from Oncorhyncbus 

spp. in Alaska and Washington State and Califor.nia. Descrip­

tions and figures of this copepod are given by Wilson (1905) 

and T. and A. Scott (1912). Neither of these authors 

figure or describe the small curved seta on the outer, 

distal end of the first joint of the ramus on the fourth 

pair of legs. This is present in addition to the small 

nob with microscopie bristles. White (1940) described and 

figured this seta on the fourth pair of legs and also noted 

that in his specimens the rami of the sternal fork were 

truncated and not bluntly rounded as described by Wilson 

and Scott. Such is also the case in my specimens. 

Lepeophtheirus salmonis is a very common parasite 

of Atlantic and Pacifie salmon. 

Ge nus Elytrophora Gerstaecker, 1853 

Elytrophora brachyptera Gerstaecker, 1853 

Host~ Thunnus alalunga (Gmelin), albacore. 

Location: underside of operculum. 



Locality: Pacifie, between Cape Blanco, Oregon and Cape 

Mendecino, California, 45-85 miles off shore. 

This copepod was very common on the albacore. 

Only females were found. It was first described from the 

tunny (Orcynus thynnus) in Europe, where it is extremely 

common. Yamaguti (1936) recorded E .• brachyptera from T. 

a la lunga and T. thynnus in the Japanese Pacifie. It has 

not been recorded previously from the North American 

Pao ific. As wi th the previously mentioned two cali gide, .. 

E. brachyptera is widely distributed in the Atlantic and 

Pacifie Oceans. 

Scombridae. 

The hosta appear to be confined to the 

The specimens agree fully with the description 

of T. and A. Scott (1912) and the measurements given by 

Yamaguti. 

Family LERNAEIDAE 

Genus Phrixocephalus Wilson, 1908 

Phrixocephalus cincinnatus Wilson, 1908 

Host: Atheresthes stomias (Jordan and Gilbert), long-jaw 

flounder. 

Location: partially embedded in the eye. 

Locality: Horseshoe Grounds, Hecate Strait. 

A single female was found wi th the head and neck 

buried in the eye of the host. The tissue surrounding the 
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parasite becomes bardened, which resulta in the blindness 

of the infected eye. 

Wilson (1908) founded this genus and species on 

two females recovered from the eyes of a species of sand­

dab (Citharichthys sp.) at Monterey, California. He noted 

that only one copepod was found per fish, thus total blind-

ness did not occur. In 1935 he recorded two females from 

the eyes of sand-dabs (Orthopsetta sordida, probably = 
Cithariohthys sordidus) from Pacifie Grove, California, 

and four females from A. stomias at Point Reyes, California. 

All cases are presumably single infections. 

as yet unknown. 

The males are 

This record extends the known distribution of P. 

cincinnatus from British Columbia to California on the 

North American west coast. It has not been recorded else-

where. The hosta so far recorded areflat-fishes of the 

closely related familles Bothidae (sand-dabs) and 

Pleuronectidae (flounders). 

Family DICHKLESTIIDAE 

Genus Anthosoma Leach, 1816 

Anthosoma ·crassum (Abildgaard, 1794) 

Host: Isurùs nasus (Bonnaterre), mud shark. 

Location: mouth. 

Locality: Strait of Georgia; 
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The material, collected in October, 1948, by Mr. 

H, E. Barraclough of the Pacifie Biological Station, 

consisted of two males and two females. This copepod bas 

been described and figured by T. and A. Scott (1912, 1913) 

and Wilson (1922, 1932) and described by Yamaguti (1936). 

The differences noted by Yamaguti between his specimens 

and the descriptions of T. and A. Scott and Wilson were 

observed in my specimens. Outstanding of these 

discrepancies are the possession of an auricular flap on 

each side of the carapace behind the base of the first 

antennae, and the failure of the dorsal plates and 

appendages to completely cover the genital segment. 

Yamaguti's specimens were taken from Isurus nasus 
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in Japanese waters. Anthosoma crassum has also been recorded 

from Isurus glaucus in .rapan, Lamna cornubica from many parts 

of Europe, from New Zealand and California, Lamna punctata 

from the Atlantic coast of North America and Squalus ~p. 

(probably Squalus suckleyi) from California. The records 

from California were made by Wilson (1935). In 1932, he 

also indicated that this copepod was found on sharks 

around Vancouver Island. 

The distribution of this copepod is thus seen to 

be very extensive in the Atlantic and Pacifie Oceans. The 

normal hosta seem to be the mackerel sbarks (Lamnidae). 



C1ass 

Order 

C N I D 0 S P 0 R I D I A 

MYXOSPORIDIA Bfttschli, 1881 

Su b-order PLATYSPORKA Kudo, 1920 

Family MYXOBOLIDAE Thelohan, 1892 

Genus Myxobolus Butschli, 1882 

Myxobolus squamae Keysselitz, 1908 

Host: Oncorhynchus kisutch (Walbaum), coho salmon. 

Location: 

Locality: 

cysts in the skin. 

Strait of Georgia, B. C. 
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The presence of this parasite is visible externally 

as small nodules (up to 5 mm. in diameter) in the skin. This 

cbaracteristic appearance of infected fish has led fishermen 

to refer to the condition as "measles". In tissue sections 

the nodules are seen to consist of a large number of myxo­

sporidian spores enclosed in a fibrous connective tissue 

capsule. The cyst occurs in the dermis just beneath the 

scales. Only parasites in advanced stages of spore 

development were seen. 

Although presenting an unsightly appearance, 

infected fish need not losa their value as food, since 

the flash is not affected. 

The incidence of this myxosporidian in Pacifie 

salmon is not known, but from reports of commercial fisher­

men, it appears to be low. Shaw, Simms and Muth (1934) 



1 

reported a. case of this myxosporidiosis in a. coho salmon 

ca.ught in Oregon. These a.uthors sta.ted tha.t the parasite 

is common in pond fishes and fishes in inland waters. It 
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is not clea.r whether they are referring to the genus 

Myxobolus in general or the species involved here. A sea.rch 

of the literature bas not revealed reports of this myxo­

sporidian since the original description by Keysselitz. 

Keysselitz in 1908 (in Kudo, 1920) described M. 

squamae from fresh wa. te.r fishes in Germa.ny. Al though the 

spores of the specimens exa.mined are identica.l in morphology 

with M. squa.ma.e (description in Kudo, 1920) it is possible 

tha.t a. different species is involved in view of the wide 

geogra.phical separation of the two loca.lities and the 

marine habitat of the salmon a.t the tirne of its capture, 

while the original description is from fresh water fish. 

The infected coho salmon wa.s a mature individual 

returning to fresh wa.ter to spa.wn. Its age would thus 

probably be three years', of which two years were spent at 

sea. The possibility exists that the fish became infected 

during its ea.rly 11fe in fresh water and carried the 

infection to sea.. 

The spores measûred in water, after in situ formalin 

fixation, were 9.8-10.7p long, 7.7-8.5p in breadth and 6-6.5p 

thick. The polar capsules measured about 4.5f in length. 



In two spores in a stained smear the polar filament appeared 

to be extruded due to rupture of the spore. The lengths of 

these polarfilaments were 15p and 16p. 
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DISCUSSION AND SUMMARY 

Specimens of forty-two species of fish, mostly 

food-fish, were investigated for parasites from nearly all 

commercial fishing areas along the British Columbia coast. 

Fifty-six different species of parasites were recorded of 

which sevan were named as new species and at least two 

others are considered as new but were not named due to 

lack of adequate material. The following list is the 

record of parasites found in this study. 

TREMATODA (Digenea} 

Pseudopecoelus vancouver!, n. sp. 

Podocotyle wilsoni, n. sp. 

Helicometra sp. (probably new) 

* Stephanostomum dentatum (Linton, 1900) Manter, 1931 

* Otodistomum veliporum (Crep11n, 1837) 

+ * Otodistomum ve1iporum ( Crep11n, 1837), metacercaria 

* Platocystis a1alongae Yamaguti, 1938 

~ Metanematobothrium guernei (Moneiz, 1891) Yamaguti, 1938 

+ Didymozoon sp. 

t-Didymocystis sp. 

* Parahemiurus merus (Linton, 1910) Woo1cock, 1935 

Parahemiurus oncorhynchi n. sp. 

Tubu1ovesicu1a nanaimoensis (McFar1arte,·1936) Manter, 1947 

Lecithochirium exodicum McFar1ane, 1936 
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* Derogenes varicus (MH11er, 1784) Looss, 1901 

* Brachypha11us crenatus (Rudolphi, 1802) Odhner, 1905 

Syncoe1ium f11iferum (Sars, 1885) Lloyd and Guberlet, 1936 

TREMATO~ (Monogenea) 

+* Entobde11a hippog1ossi (MH11er, 1776) Johnston, 1856 

* Entobde11a squamu1a (Heath, 1902) Johnston, 1929 

Capsa1a martinieri Bosc, 1811 

CES TODA 

Phy11obothrium ketae Canava~, 1928, 1arva 

+* Phy11obothrium sp. 1arva (Sco1ex p1euronectis Mfi11er, 1788) 

Nybelinia surmenico1a Okada, 1929, post1arva 

Gri11otia heptanchi {Vau11egeard, 1899) 

G11quinia squa11 {Fabricius, 1794) 

C1estobothrium crassiceps (Rudo1phi, 1819) 

Bothriocepha1us scorpii (Mn11er, 1776) 

Eubothrium oncorhynchi Ward1e, 1932 

+* Abothrium gadi {van Beneden, 1871) 

~seudophyllidean plerocercoids (7) 

CESTODARIA 

Amph11ina bipunctata Riser, 1948 

ACANTHOCEPHALA 

Echinorh~cbus gadi Zoega in Mfi11er, 1776 
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Gorgorhynchus sp. (probably new) 

Corynosoma strumosum (Rudolph!, 1802), juvenile 

NEMATODA 

Capillaria lepidopsettae n. sp. 

Cap111aria lycodi n. sp. 

Cap111aria parophrysi n. sp. 

~* Contracaecum aduncum (Rudolph!, 1802) 

+* Contracaecum sp. larva 

* Porrocaecum sp. larva 

* Anisakis sp. {spp.) 1arva 

Cucul1anus elongatus Smedley, 1933 

Dacn1tis plicata n. sp. 

Philonema oncorhynchi.Kuitunen-Ekbaum, 1933 

Philometra americana Kuitunen-Ekbaum, 1933 

COPEPODA 

* Ca11gus gurnardi Kroyer, 1863 

* Lepeoptheirus salmonis (Kroyer, 1838) 

T Elytrophora brachyptera Gerstaecker, 1853 

* Phrixocepha1us cincinnatus Wilson, 1908 

Anthosoma crassum (Ab11dgaard) 

MYXOSPORIDIA 

* Myxobo1us squamae Keysselitz, 1908 

* -- denotes not previously known from the Pacifie 
coast of Canada. 
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t -- denotes not previously known from any part of ·1 

the Pacifie coast of North America, but this 
record is not from the Canadian coast. 

+* -- denotes not previously reeorded from any part of 
the Pacifie coast of North America, and this 
record is from the Canadian coast. 

The fo1lowing species are considered as synonyme 

of previously named species. 

Syncoelium katuwo Yamaguti, 1938, synonyrn of ~ 

· fi1iferum (Sars, 1885) Lloyd and Guberlet, 1936. 

Otodistomum plicatum Kay, 1947, synonym of~ 

veliporum (Creplin, 1837). 

Contracaecum magnum Smedley, 1934, synonym of C. 

aduncum (Rudolphi, 1802). 

Contracaecum sp. 1arva of Smed1ey, 1934, synonym 

of Anisakis sp. larva. 

The reports here appear to contain first records 

of parasites from fifteen of the host species. These are 

indicated in the following list by *· Seventy new host 

records were also listed. These are marked ~ in the 

following host-parasite list, which is presented alpha­

betica11y by host. 

* Acipenser transmontanus 

Cestodaria: + Amphi11na bipunctata Riser, 1948 

Nematoda: -t-Anisakis sp. 1arva 

* Acrotus wil1oughbyi 

NenBtoda: ~ Anisakis sp. 1arva 
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Ammodytes tobianus .peraonatus 

Nematoda: Contracaecum sp. larva 

* Anoplopoma fimbria 

Nematoda: t- Porrocaecum sp. larva 

+Anisakis sp. larva 

Atheresthes stomias 

Nematoda: +Anisakis sp. larva 

Copepoda: Phrixocepbalus cincinnatus Wilson, 1908 

Citharichthys sordidus 

Trematoda (Digenea): t-Derogenes varieus (MRller, 1784) 
Looss, 1901 

+-Otodistomum :veliporum (Crèplin, 1837) 
metacercaria 

Nematoda: + Anisakis sp. 1arva 

Clupea pa1las11 

Nematoda: Anisakis sp. 1arva 

+Contracaecum sp. 1arva 

* De1o1epis giganteus 

Cestoda: TBothriocepha1us scorpii (Mfi11er, 1776) 

Nematoda: + Contracaecum aduncum (Rudo1ph1, 1802) 

-t-Anisakis s.p. larva 

Eopsetta jordan! 

Trema toda ( Digenea): 

Trematoda (Monogenea): 

Lecithochirium exodicum 
McFar1ane, 1936 

Podocotyle wilson! n. sp. 

tOtod;t,p.ton7:run .velipôrùm (Crêp1in, 1837) 
metacercaria 

rEntobde1la squamula (Heath, 
1902) Johnston, 1929 

Ces toda: tPhy1lobothrium ketae Canavan, 1928, 1arva 

+ Nybelinia surmenicola Okada, 1929, 1arva 



Acanthocepha la: t Echinorhynchus ga di Zoe ga in Mflller, 
1776. 
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~Corynosoma strumosum (Rudolphi, 1802), 
juvenile. 

Nema toda: rContracaecum aduncum (Rudolphi, 1802) 

rContracaecum sp. larva 

Ani sakis sp. larva 

Gadus macrocepbalus 

Cestoda: Abothrium gadi (van Beneden, 1871) 

Pseudophyllidean plerocercoid 

Acanthocephala: Echinorhynchus gadi {Zoe ga in Mftller, 
1776) 

NEma toda: t- Contracaecum aduncum { Rudolphi, 1802) 

Porrocaecum sp. larva 

Anisakis sp. larva 

* Glyptocepha.lus zachirus 

Nema toda: rContracaecum aduncum {Rudolphi, 1802) 

-r Anisakis sp. larva 

Hexanchus griseus 

Trematoda {Digenea): Otodistomum veliporum (Creplin, 
1837) 

Cestoda: Grillotia heptanchi {Vaullegeard, 1899) 

* Hippoglossoides elassodon 

Ces toda: ~Phyllobothrium sp. larva (Scolex 
pleu~onectis, {Mftller, 1776) 

+Nybelinia sur.menicola Okada, 1929, larva 

Nematoda: + Contracaecum aduncum { Rudolphi, 1802) 

+Anisakis sp. larva 
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Hippoglossus stenolepis 

Trematoda (Monogenea): 

* Hypomesus pretiosus 

+Entobdella hippoglossi 
MHller, 1776) Johnston, 1856 

Nematoda: ~Contracaecum aduncum (Rudolphi, 1802) 

* Isopsetta isolepis 

Nematoda: +Ani sakis sp. larve. 

Isurus nasus 

Copepoda: Anthosoma crassum (Abildgaard, 1794) 

Lepidopsetta bilineata 
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Trematoda. (Digenea): +Otodistomum ,veliporum (Creplin, 1837) 
metacercaria 

Ces toda: r Nybe linia. surmenicola Oka.da., 1929, larve. 

Pseudophyllidean plerocercoids (2) 

Acanthocepha.la.: t Rchinorhynchus gadi Zoe§a in 
MHller, 1776 

Nema toda: 

*Lycodes brevipes 

Nematoda: 

Capilla.ria lepidopsettae n. sp. 

+Ani sakis sp. larve. 

Oapillaria lycodis n. sp. 

rAnisakis sp. larve. 

* Lyopsetta exilis 

Trema toda ( Digenea): r Parahemiurus mer us (Lin ton, 1910) 
Woolcock, 1935 

~Derogenes varicus (Muller, 1784) 
Loess, îOOf 

Cestoda: + Nybelinia surmenicola Okada, 1929, larve. 

Nema toda: + Contracaecum sp. larve. 

+Anisa ki a sp. larve. 



* Mallotus oatervar~ 

Nematoda: ~Anisakis sp. 1arva 

Mer1uooius produotus 

Ces toda: 

Nematoda: 

C1estobothrium orassioeps (Rudo1ph1, 1819) 

+Nybe11nia surmenioo1a Okada, 1929, 1arva 

Anisakis sp. 1arva 

* Miorostomus paoifious 

Cestoda: +Nybe11n1a surmenioo1a Okada, 1929, larva 

Nematoda: -tAnisakis sp. 1arva 

Mo1a mola 
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Trematoda (Monogenea): Capsa1a martinieri Bosc, 1811 

Ophiodon elongatus 

Trematoda (Digenea): +Parahemiurus merus (Linton, 1910) 
Wooloook, 1935 

Nematoda: 

(?) Leoithoohirium exodioum 
MoFar1ane, 1936 

Contraoaeoum adunoum (Rudo1ph1, 1802) 

+Porrocaeoum sp. 1arva 

Anisakis sp. larva 

Cuou11anus e1ongatus Smedley, 1933 

Oncorhynchus gorbuscha 

Ces toda: 

Nematoda: 

Copepoda: 

Phyllobothrium ketae Canavan, 1928, larva 

Anisakis sp. 1arva 

Lepeophtheirus salmonis (Kroyer, 1838) 

Onoorhynohus keta 

Trematoda (Digenea): '+ Braohyphallus or ena tus 
(Rudo1ph1, 1802) Odhner, 1905 



Ces toda: 

Neme.toda: 

Phyllobothrium ketae Ce.navan, 1928, larve. 

~Eubothrium oncorhynchi Wardle, 1932 

Anisakis sp. larva 
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Oncorhyncbus kisutch 

Trema toda (Di genee. ) : t- Tubulovesicula nans,.imoensis 
(McFarlane, 1926) Manter, 1947 

Nema toda: 

Parahemiurus oncorhynchi n. sp. 

+Contrace.ecum e.duncum ( Rudolphi, 1802) 

Anise.kis sp. larve. 

Copepoda: Lepeopnneirus salmonis (K~oyer, 1838) 

Myxosporidia: Myxobolus squamae (Keysselitz, 1908) 

Oncorhynchus nerke. 

Cestode.: Phyllobothrium ~tae Canavan, 1928, larva 

Nematoda: Philonema oncorhynchi.Kuitunen-&kbaum,l933 
! 

+Contre.caecum aduncum (Rudolphi, 1802) 

Aniaakis sp. larve. 

Copepoda: Lepeophtheirus salmonis (Kroyer, 1838) 

Oncorhynchus tshawytacha 

Trematoda (Digenea): Parahemiurus oncorhynchi n. ap. 

t" Tubulovesicula nanaimoenais 
(McFe.r1ane, 1936} Manter, 1947 

Cestoda: Paeudophyllldean plerocercoida (2) 

Nematoda: + Philonema oncorhynchi Kuitunen-Kkbaum,l933 

Aniaakis sp. le.rva 

Copepoda: Caligua gurnardi Kroyer, 1863 

Lepeophtheirus aalmonis (Kroyer, 1838) 
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Parophrys vetu1us 

Trema toda ( Digenea}: -t- Otodistomum ve1iporum ( Crep1in, 183'7} 
metacercaria 

Cestoda: + Nybe11nia surmenico1a Okada, 1929, 1arva 

Nematoda: +Contracaecum aduncum (Rudo1phi, 1802) 

+Contracaecum sp. 1arva 

+Anisakia ap. 1arva 

Dacnitia p1icata n. sp. 

Capi1laria parophryai n. sp. 

-t Phi1ometra americana Kui tunen-Ekbaum, 1933 

P1atichthys ste11atus 

Nematoda: Philometra americana Kuitunen-Ekbaum, 1933 

* Psettichthys me1anostictus 

Nema toda: +Ani sakis sp. 1arva 

Raja rhina 

Trematoda (Digenea): +Otodistomum ve11porum (Crep11n, 1837} 

Nematoda: + Anisakis sp. 1arva 

* Sebastodes a1utus 

Nematoda: +Contracaecum aduncum (Rudo1phi, 1802) 

* Sebastodes brevispinis 

Nema toda: +Ani sakis sp. larva 

Sebastodes paucispinis 

Nema. toda: 1-Anisakis sp. 1arva 

Sebastodes ruberrimus 

Nema toda: +- Contracaecum a.duncum ( Rudolphi, 1802) 
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Sebastodes sp. 

Trematoda (Digenea): ~stephanostomum dentatum (Linton, 
1900) Manter, 1931 

Pseudopecoe1us vancouveri n. sp. 

-r He11cometra sp. 

Ces toda: + Nybelinia surmenicola Okada, 1929, larva 

Squa1us suck1ey1 

Trematoda (Digenea): Otodistomum ve11porum (Crep11n, 
1837) 

Ces toda: Gilquinia squali (Fabricius, 1794) 

Nematoda: Anisakis sp. 1arva 

Theragra cba1cogramma 

Cestoda: Abothrium gadi (van Beneden, 1871) 

Acanthocephala: Echinorhynchus gadi Zoega in Mailer, 
1776 

Nematoda: 

Thunnu s a 1al unga 

Trema toda: 

+Contracaecum aduncum (Rudolphi, 1802) 

+Ani sakis sp. larva 

+S~coelium filiferum (Sars, 1885) Lloyd 
an Guberlet, 1936 

Platocystis alalongae Yamaguti, 1938 

Metanematobothrium guernei (Mone1z,l891) 
Yams.guti, 1938 

Didymozoon sp. 

Didymocystis sp. 

Acanthocephala: ~Gorgorhynchus sp. 

Nematoda: Anisakis sp. larva 

Copepoda: Elytrophora brachyptera Gerstaecker, 1853 



Of the sixteen recorded species of digenetic 

trematodes, P. alalongae and S. filiferum adults are 

known only from the Pacifie (North American and Asiatic), 

T. nanaimoensis and L. exodicum are known only from the 

North American Pacifie, while all the ether species 

(excluding, of course, the new ones) are known from both 

the Atlantic and Pacifie Oceans. Tubulovesicula 

nanaimoenais haa been reported only from British Columbia. 

Three species were described as new. 

The monogenetic trematodes E. hippoglossi and C. 

martinieri are common both in the Atlantic and Pacifie 

Oceans. The former is specifie for halibut, and the 

latter is parasitic only on the ocean sun-fish ('Mola mola). 

Entobdella aquamula appears to be specifie for flounders. 

It is known from the North American west coast and the 

Gulf of Mexico. 
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The cestodes G. heptanchi, G. squali, C. crassiceps, 

B. acorpii, A. gadi and Scolex pleuronectis (Phyllobothrium 

sp.) are common parasites in Atlantic and Paciric riah. 

Nybelinia surmenicola is known only from the Japanese and 

North American Pacifie, while P. ketae and E. oncorhynchi 

have only been recorded from the North American Pacifie. 

The cestode species found both in the Atlantic and Pacifie, 

parasitize very closely related, if not the same hosta in 

both Oceans, except for B. scorpii which has a very wide host 

range. 
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The cestodarian, Amphilina bipunctata is known only 

from sturgeons of the North American Pacifie. It is very 

similar to Amphilina spp. of European and Japanese sturgeons. 

The Acanthocephala here recorded, except 

Gorgorhynchus sp. (which is probably new) are cosmopolitan 

and have wide host ranges. 

The nematode fauna of North American Pacifie coast 

fish appears to contain many species not found e1sewhere. 

Four of the ten species recorded here are new. Three 

other$, c. elongatus, P. oncorhynchi and P. americana are 

known only from the Canadian Pacifie coast. Three other 

species, not found in this study, again have not been 

recorded from othe~ geographica1 loca1ities. 
i 

These are 

Metabronema wardlei Smed1ey, 1934 from a scu1pin in British 

Columbia, Cystidico1a walkeri· Ekbaum, 1935 described from 

British Columbia,salmon and Procamal1anus pèreira Annereau4, 

1946 from Bo1inas Bay, California. The cosmopolitan 

nematodes recorded here, c. aduncum, Contracaecum sp. 1arva, 

Porrocaecum sp. larva and Anisakis sp. larva are all 

ascaroids. They do not show the host or geographical 

specificity of the other recorded groups of nematodes. 

Four of the five species of copepods found in 

this study are known from Atlantic and Pacifie Oceans. 

Phrixocepha1us cincinnatus is known to occur on1y in 



flounders of the North American Pacifie. 

The only myxosporidian encountered in this study, 

Myxobolus squamae, appears to be known only from fresh 

water fish in Germany and in salmon of the Pacifie coast 

of North America,_. near the end of the marine stage of 

their life. This peculiar distribution and difference 

in hosta and their habitat, causes one to wonder if the 

same species is involved, even though the morphology of 

the parasite from the German fresh water fish is identical 

with that from the Pacifie salmon. 
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Of the parasites encountered in this study, none 

appeared to be exceedingly pathogenic. Of the alimentary 

tract forma, only the cestode, Abothrium gadi, appeared to 

do any damage. Abothrium §Qdi causes some pathological 

changes in the tissues of the pyloric caeca, where the 

scolex becomes completely embedded. Even the tissue 

inhabiting forma, which sometimes produce unsightly external 

conditions, did not seem to affect the general condition of 

the f'ish to any noticeable extent. The chs.racteristic 

reaction of the fish is to wall off the parasite by surr­

ounding it with fibrous connective tissue. Of the 

encountered parasites, the blindness produced by infection 

of theeye with the copepod Phrixocephalus cincinnatus was 

probably the most serious pathological condition. However, 

this parasite seemed to be very rare, and consequently is 



not of economie importance. 

Myxosporidian infections are frequently serious 

problems in the fishing industry. The one encountered in 

the salmon appeared to be quite rare and did not affect 

the quality of the fish as food. However, certain myxo­

sporidian infections of flat-fish have been known to 

cause serious damage to the flesh, rendering them unfit for 

market. One auch condition in Pacifie halibut, known as 

"wormy halibut" was described by Thompson (1916) and Davis 

(1924). The causative organism, Unicapsula muscularis 

Davis, 1924, infects and destroys the muscle fibres. 

Other infections of the flesh of flat-fish, which at times 

have been known to attain epizootie proportions, probably 

bave Myxosporidia or Microsporidia as the etiological 

agent. Such conditions are commonly referred to as 

11milky", 11mushy11 or "cbalky11 flesh. Willis (1949) gave 

a detailed report of Chloromyxum thyrsites Gilchrist, 

1924, the cause of "milky" flesh in Thyrsites atun in Aust-

ralian and South African marine waters. Several other 

species of Chloromyxum have been described as producing 

similar conditions in fish muscle. 

In addition to myxosporidian infections, tissue 

infections by ascaroid nematodes are of the utmost economie 

importance in the herring, flounder and cod-fish industry. 

The presence of Anisakis larvae in the body cavity of the 
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herring bas practically forced the removal of canned herring 

from the market. The presence of Anisakis larvae in the 

muscle of flounders and Porrocaecum larvae in the muscle of 

cod and sable-fish is presenting a serious threat to the 

marketability of these fish. 

A study of Anisakis sp. infection in flounders 

was undertaken. The resulta of this study, sunmarized 

in the discussion on Anisakis sp. larva, indicated that a 

shrimp, Euphausioa paoifioa possibly plays a role in the 

life history of the nematode. The adult appears to be 

found in marine mammals sinoe two speoies, A. simplex and 

A. similis are known to occur in whales and sea-lions of 

the North Amerioan Pacifie. 

As the hosts were not examined in equal numbers, 

no comparisons can be made as to the degree of parasitio 

infections in the different species of fish. 

Anisakis sp. larva was overwhelmingly the oommonest 

parasite encountered, with respect to host and geographical 

distribution and number of parasites per individual host. 
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Fig. 1. Map of southern half of the British Columbia 
coast, including Vancouver Island. 
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Fig. 2. Map of northern half of British Columbia coast, 
including Queen CharlGtte Islands. 
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Fig. 3. Pseudopecoelus vancouveri, n. sp. - ventral view. 
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Fig. 4. Podocotyle wilsoni, n. sp. - dorsal view. 



Fig. 5. 
Fig. 6. 
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Parahemiurus oncorhynchi, n. sp. - dorsal view. 
Parahemiurus oncorhynchi, n. sp. - lateral view. 
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Fig. 7. Tubu1ovesicu1a na.naimoensis (McFar1ane, 1936) Manter, 
1947, semi-ventral view, showing seminal vesicle, 
prostatic duct and cells, testes and acetabulum. 



Fig. 8. Phyllobothrium sp. larva (Scolex pleuronectis 
MUller, 1788) • 



Fig. 9. 
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Nybelinia surmenicola Okada, 1929, postlarva. 
A encysted form. 
B -- hooks. 11 a" = length of base 

11 b" = height 
"c" = langth 
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Fig. 10. Abothrium gadi (van Beneden, 1871). 
A true sco1ex. 
B advanced stage in degeneration of sco1ex. 
C -- pseudosco1ex. 



Fig. 11. Pseudophyllidea plerocercoid I - from On~orhynchus 
tshawytscha &œficial view. 



Fig. 12. 

Fig. 13. 

1 
1 

1 

~ 
• 1 ,. 
·l' 
1 
1 

~' 1 

l r!' 
1 

1 :• 

~ · E 
E 
~ 

0 

13 

12 

Pseudophy11idea plerocercoid II from Oncorhynchus 
tshawytscha - surficial view. 
Pseudophyllidea p1erocercoid II from Oncorhynchus 
tshawytscha - lateral view. 
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Fig. 14. 
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Pseudophyllidea plerocercoid III from Lepidopsetta 
bilineata -surficial view of anterior and posterior 
extremities. 
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udophrllldea plorooerco14 IV trom H!RldoRa•tta 
b111neata • aurt1o1al view of anter1or and poaEerlor 
eztremlf!ea . . 
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Fig. 16. Capillaria lepidopsettae n. sp., female. 
A -- posterior extremity. 
B -- anterior extremity. 
C -- vulvar region. 
D -- egg. 
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Fig. 17. Capillaria parophrysi, n. sp., female. 
A vulvar region. 
B posterior extremity. 
C -- egg. 
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Fig. 18. 
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Capillaria lycodi, n. sp., female. 
A vulvar region. 
B anterior extremity. 
C oesophageal region, showing cuticular tubercles. 
D posterior extremity. 
E egg. 



Fig. 19. Dacnitis plicata, n. sp ., male. 
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A anterior extremity -- lateral view. 
B anterior extremity -- dorsal view. 
C -- tail, lateral view. 


