& e

MANUSCRIPT REPORTS OF THE BIOLOGICAL STATIONS

No. 3216

NOTES ON THE OCCURRENCE OF ACANTHOCEPHALA IN PACIFIC-¥FISHES, I. ECHINORHYNCHUS
GADI (ZOEGA) MULLER IN SALMON AND ECHINORHYNCHUS LAGENIFORMIS
: SP. NOV. AND CORYNOSOMA mm (RUDO
IN TWO SPECIES OF FLOUNDER. 1937

« Kuitunen-Ekbaua



57006

OF CANADA

EPORT3 OF THJ BIOLOGIC:L STATIONS

-3
o
2

No, 316

Title

NOTES ON THE OCCURRENCE OF ACANTHOCEPHALA IN

PACIFIC FISHES

Author

B, Kuitunen-Ekbaum



NOTHS ON THE QCCURRENCE OF ACANTHOCKPHALA IN PACIFIC FISHES, I, =
Echinorhynchus gadi (Zoega) Muller in ulnnn and

This speeies has not previously been recorded from the Vest coast of
llofth Amoriea and no speeies of Acanthocephala has hitherto been knowa to occur
in my of the various species of Pacifiec salmon in British Columbia watars.

Zschokks and Heitz (1914) mmd Hoitz (1920) state that &, gadi is & common
and numrous parssite of Oncoshynchus porkm, O. ksta and O, tschawyischa in
Kamtschatkan waters, They found that individuals isolated from these hosts
agresd in all particulars with the characters given by Luhe (1911), excspt that
they were considerably smeller, Fujita (1920) wecords X, gadi from the intestine
of O. mexka in Japan,

The present report is based on the examination of various species of the
gonus @ncorhynchus taiken in British Columbisn waters. The observations extended
to only a limited area and were carrded out for oanly a ghors pericd,

The results are summarised u Table I, The number of fish of each species
exmined, the date of exsmination, the mwoportion of individusls of esch species
exaninod which was found nfoeted with Z, gadi, and the nusber of these parasites
found in each host are given, The majority of exmminations were made at the
Steveston cannary on the Frassr River and in thesa cases the exact point of
eapture ;r the fish is unknown but it was probabdbly in the section of the Fraser
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River batween the mouth and th.emm. The others wore caught at the
entrance of Departure Bay and off Five Mr- Island,

ALL $hs paresites feund were Lmshture wid sbout the smm atege of
development, Immature individunls taken from Oncorhynchus spp. were earefully
compared with the speeimens at the same stage of development taken from Melano-
gremmus seglofinus, Pollahius vireus end Gadus gallarias from Atlantie waters
and complate agreement was found in all respeets, The length of the individuals
from Oneorhynchus spps varies from 10 t0 25 mm,, the width from 0,6 to 1,2 mm,
The prodoseis is from 0,4 0 0,6 mu, long and 0.2 mm, wide, The mumber of
longi tudinal rows of hooks on the proboseis variss from 18 to 20, and there
are 12 to 13 hooks in each row, The reecoptaculum is 1.2 to 1,5 ma. long, the
lomniscl 1.2 t0 1.4 mm, The testes are 0,06 to 0,8 mm, lm anfl 0.2 to 0.4 mm,
wide, Ths cemont glands are arrsnged linsarly, which is characteristiec of the
speciss, They vary from 0.2 $0 Oed mm, in dimeter, Then killed and mreserved
fully extonded the anterior portion of the body is noticesbly enlarged, especially

4n femalos, This characteristie has also been found eormon m individual
» parultu obtained from the Atlantic hosts,

The observations were not continued over a sufficiently long period to
MM whether the parasite attains the same size (up to 80 em.) in Oncorhynehus
spp. a8 it does in gadids, As alresdy mentioned Ztohokh and Heitz found it aid
not do s0 in the specles et-dnno:-lucbyﬂun.
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ZABLE I,

Date  No, of No. of

- wty B
Os Ikisuteh Entrance of Departure Bay 18/6/34 2 - -
Os kisuteh A " "  22/6/3 1 2 4
Os kisuteh " ¥ v » 5/8/34 ' 88 1 19
0, nerka Steveston emmnery 7/8y84 72 g2 : 2=3
0, kota " " 9/8/34 18 2 1-2
0, gorbuscha " " 7/8/54 10 1 2

0. kisuteh " " 7/8/34 53 12 5-20
0Os kisuteh Entrance of Doparture Bey 22/8/34 1 - -
0, tschawytscha " " v " B0/8/34 1 - -

0, kisuteh 0£f Five Pingers Island 30/8/34 8 3 26-108
- 0s kisuteh Entrance of Departure Bay  6/9/34 1 k¢ 240

O kisuteh i, woow o an/efse 2 2 84-186
0. tschawytscha IO T » " 18/9/54 1 1 76
0, kisuteh Departure Bay /113 2 - A
0, kisuteh e " 1/12/36 1 - -
O tschawytssha T ¥ 112/s8 = Mo e
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Sneorhynchus norka was found to be only very slightly infectod with B,
godi, Out of 72 fish examined only 2 were infocted and esch of these carried
only 2 to O paransites, This hiottnnurduauthmmnmdm
and Hoitz, It is extremely probabls that the difference is due to the fagt

that the fish examined here were not feeding while those of the above authors
 taken
wore during the period of active feeding.

Mugh lerger numbsrs of Iy gadl were fowsd in O lisuteh md O, yschamytscha
than in other aspeecies of Onecorhynchus, In cases of these fish caught late in

Angust and early September infection was very heavy, The parasites ware free
in the stomaeh; in the intestine they were both free and attachoétoth'luot
the lower part,

It was posaible to examine the stomach eontents of fish eaught in the
neighbourhood of Departure Bay mome carefully thean of those handled at the :
smtanm. The food was found to consist mainly of Amphipoda and megalopne
of Cancor spe ? (probably G, magister), mad in lesser degroe of thn cuphmusid
Buphausia pagifics Hansen. In soms eases only young herring were found in the
alimentary tract.

In exsmining the food material of the fish the life history of the parasite
was made apparent., The mmphipod, Cyphogsris challongeri Stebbing, whieh is said
%o be abundent at depths of 50 fathoms or more, was found to be the intermediery
host of I, gadls Other species of Amphipoda may possibly lso serve as inter-
modinry hosts sinee several oceur in the food, but individuals of B, gadi were
found infeeting C. ghallengeri only, Much of the smphipod food was too much
digosted to be identified, Specimens of C, ghallengeri found in the stomach sad
intestine of O, kisutch and O, tschawytscha were infected with £, gedi and meny
of the parasites had left the smphipod host mmd were found free in the food
material,



The parasite uuuuymcuphucmo spiral within the coelom
of the amphiped, or it may be only doubled over and extended along the longi~
tudinal axis of the coslom, Whon disseeted out and preserved in extended con-
dition, the parasits, particularly the femals, is longsr than the amphipod host,
There was usually only one parasite in each mmphipod 6 rarely two,

The parasites freed from the smphipods were carefully studied and compared
with those loose in the stomach and attached to the intestinal wall of the
various species of Oncorhynchus, They were found to agree in all essential
charactors and to eorrespond with the juvenile individuals of %, gadi teken from
various Atlantic fishes, Those taken from the lowsr part of the intestine of
Oncorhynehus showed a more advanced stage of development then those found free
in the stomach of the fish or in the coslom of the amphipod host, The parauiﬁl
agsume all the recognisable adult charscters of E. gadi within the smphiped host,
the sexual differences being elearly esteblished, In the case of som male
parasites dissected out of the smphipod the development of tho ecement glands was
inecomplete., The fate of such a parasits set free prematurely is unknown, It
is possible that the development is ouitnm, in the definitive host, or the
parasite may die, Amphipods are apparsatly the only intermediary hosts for &,
£adi and there appenr to be no subsequent carriars,

It is of interest to note that this parasite has been known for more than
a hundred and £ifty years and is common in numerous holaretic fishes, but
nothing was known about its development until Nybelin (1923, 1924) discovered
and studied its life history; it was the first instance in whieh $he develoment
of eny marine asesnthogephalen was followed, This author found the fellowin
Amphipoda serving as intermediate hosts for B, gadis Amphdthoe rubricata (Mont.).,

Salliopius rathkei (Zeddaeh), Gamarus locusta (L.) and Pentoporsis femovata



Kroysr,

lfadi has been recorded from numerous Atlmmtiec fishes by Linton (1892,
1914, 1955) and from Canadien Aretiec fishes by Vem Clsave (1920), I% has been
found infeeting other Pacifie fishes than those dealt with in this paper, dut

particulars of thoese cases will be reserved for a later cormunication,

This species is one of the commonest intestinal parasites of the Starry
flounder, Platichthys stellatus (Palles), caught in the shore waters of Departure
lw, Vancouver Island, It has also been found in a few cases infecting the
Two-lined flounder, lepidopsetta bilinsata (Ayres)s It appears to bo a distinet
species which has, hitherto, not baen deserided,

Layman (1930) studying the parssitic worms from the fishes of Peter the
Groat Bay found 55,5 psr cent of Platichthys stellatus infeected uin Acanthocephala,
but he did not fdentify the parasite,

Sexual dimorphism is very marked in this parasite, The fe-ale has the shape
of a florence flask (fig., 1) and the male is fusiform (fig. 2). This morphologied
differentiation is already apparent in the individuals not more than 1,5 mm,
long. The colour of the parasits may vary from white through gray to orangs, bus,
as in the case of all Acanthocephala, this characteristie is of no significance,
sines it varies with the food of the host,

Diagnosis.~ Small Acanthoecephala with marked sexual dimorphism. The pro-
boseis, 0425 to 0.4 mm, long, is eylindrical or, more frequently, dilated in the
median region, Proboseis hooks arranged in 14 to 16 longitudinal rows of 8 to
10 hooks each, Apical hooks 0,045 to 0,050 mm, long, medisn hooks 0,080 to
0,085 mm,, bazal hooks 0,035 to 0,040 mm, den=- The neck is short and conical,
the receptaculum is 0.8 %0 1.2 mm, long, the lemnisei slightly longor if not
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eontracted, The central nervous system near center of receptaculum,

Male,~ The length varies from 1.5 t0 5 ma, Tho greatest dlameter, 0.5 to 0.8
mi,, 18 posterior to the mide-region of the body, The testes are placed obliquel
and vary from 0.5 %0 0.5 mm, in length and 0.2 to 40.35 mi, in width, Six peare
shaped cement glands, 0.2 30 0,26 mm, long and 0,1 to 0,15 mm, wide, are

closely together,

Femalo.=- The length varies from 2,5 to 6,6 mm, The greatest diamster of the
bulbous posterior portion of the body varies from 1.2 to 2,2 mm,, that of the
oylindrical enterior portion frem Osd $0 0,7 ma, The eges are 0,085 o 0,080
mm, long and 0,015 to 04020 mm, wide,

Host: Platichthys stellatus (Pallas) snd, oecasionally, lepidopsetta bilineata
(Ayres),
Iocality: Departure Bay, B, C.
Type specimens and cotypes in the author's colleetion,

The alternative host of this parasite ia unknown, but sinee the food of
the hosts consists in large part of shore Amphipoda and Isopoda it is probable
that one or more of these serves in this capacity.

The larval form of this species has been found encysted in the liver,
‘UNMCI and intestinal wall of Platichthys stellstus and of Lepidopsetta
bilineats, It has mot previously been recorded from the Vest Cosst of North
Amorica, It is easily idontified by the dilated anterior region and the long



eylindrical posterior region and by the anterior cuticular spines, whieh
extend farthor posteriorly on the ventral than on the dorsal surface, Good
doseriptions and figures are given by luhe (1911) and by Meyer (1982), The
parasite recorded here was comparaed with these deseriptions and with actual
specimens from Europe.

Of the specimens of Platichthys stellatus oxeminad, 13,8% were found
infectod with this parasgite, In some cases the infection was very heavy; as
many as 120 larvas were onobuntorod in one host, In othors only a fow pare-
sites were present, The parasite is closely coiled in the oval eysis,

* Infoetion in ispidopsatta bilinoats seoms to be less frequent, Out of
30 speeimens of this fish exmmined only two contained the parasite,

Nybelin (1923) first suggested that Corynosoma larvas in fishes under-
wont their earlier development in some spoecies of arthropod, Ian 1924 he showed
that the postembryonic development took place in certain amphipode, ¥hen these
are eaten by fishos the parasites are set frwe in the alimentary canal, lnh
their way into the body cavity and encapsulate in the poritoneum, where thoy
remain, without undergoing any further development, until the fish is eateh by
a memmal or bird, ¢hen this occurs the parasite is set free in the mamal or
bird where it becomes sexually mature, In the l1life history of Corynosoma the
fish plays only the part of a carrier,

It is not yet known what u&uﬂn sarve as intermediste and definitive
hoats mspectively for this parasite on the Pacific Const of Canada,

The asuthor wishes to express her appreciation to the Blological Board of
Canada and to the University of Toronto for the facilities afforded hor at the
Pacific Biological Stntion and the Department of Biology respeactively which
have enabled her to carry out this work,
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