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 ROTHE ON THE BIOCLOOY AND PANTIAL LIYE WICTOTY OF THE DRACUNOULID,

PAILONONA ONOOUYNOHT uitunen- Sbaun

mm was deaseribed by the smuthor in 1933 ss a new species
end & nev gemus was mado Yo include it (Oontr, Canad. M™ol, Fisher. 8 71-75,
1933) It was found paresitic in the abdominal cevity of mturs sccksye selumon,
Oneorhynchus nerks, esught in Pnglish bay, Venecouver, B. C., in lugust, 1932,
~ Winety-five per sent of the sockeye exsmined at one of the cameries in Venscouver
ware found to be hf.otal.‘ In August, 1934, further exemination or.mtn'vlu
sockeye pussing up-river to spewn m-udn at the Stevestion connery on the Freser
river, At this time thirty por cent of the flah axsmined carried the infectien.
ﬂnc“u to &nfvmm mde by Pre ¥.%, Tieker upon spawning mns of sockeye
salnon at Cultus laks, %.0., the infeetion With this parasite is very heavy in
some yaars and slight in others, In the month of August tie parasite was found
meinly to bo} —QU'O. slthough developing esgs were still preaemt tmc with
ripe’ mrn-. and as the sockeye infested by them had spent gencrelly two yeurs :
in the sea there uuu no doubt that thile qwlu wes & marine t’hh mxu.

NEW DATA ONDAINED

Through the kindness of "rs, 2,7, Toerster end ¥W,%, Meker in supplying
speeimens the writer has besn mble to oxsmine one 8nd two-year-old seokeye from
Cultus lake, ujmm as they were eomemcing their seawsrd migration. Samples
for April, 1936 and April and May, 1937 were made availsble.

These fieh were found definitely to be infected with Philomems amoorhynabi,
Purthermore the older flsh, the two-year-olds, showed a mreater mmtpp of
infection ®han the younger, one-year-old. Thé juresites were not «s numerous
per host in the onbylunm“wuw wore found to be in the adult
sockeye. Although it 1s 8duitted thet menmy of the mrasites mey easily be over-
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looked in even u careful examination, especially in preserved material, the

following summarizes the results of the imtuﬂon:

pate of Age of Rumber Mumber ~ Condition
capture fish xariined infeated of sanples
2444.36 1 yoar 50 8 proserved
8 .4.37 1 year 50 0 frosh
305437 1 year 50 2 frésh
1644436 2 year 21 12 preserved
1 .4.37 2 year 8 1 proserved

In most cases the pearasites found were in young stages of development,
apparently not long ago liberated from the intermedinte host and had made their
way through the intestinal wall into the abdominal cavity of the fish, More
advanced stages were found, however, and the largect specimens were females up
to 80 mm. long with fertilized eszs in the uteri and mmles about 20 mm. long,
possessing all the adult charocters. The youngest stage of the mrasite Dund
was slightly larger than the ripe enbryo dissected out of the uterus of the
fensle mrasite. It moesured 0,65 mm, with the ocesophsgus well defined and long}
the long tall, sheraoteristic for the embryos of this species, was much reduced.
The following stage found measured 0.95 mm, long, 0.025 ms, wide. A slightly
size found apparently belonged to the same stage of development, measured l.1
ma. long, 0,025 mu, wide. The largest larval stage found wes 3 ms, long, 0.075
mm. wide, with oesophaguse 1 mm. long and well dif farentiated into -tﬁo glandular
and muscular parts. No subsequent stages v.nro found between this stage and the
well defined male and female individuals. In the females of 60 to 80 um. long
the anus and vulva wers already atrophied.

No ripe females of Philonema oncorhynchi were found in the young sockeye

at this time of the year but the other characters of the mmrasites availabdle,
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except the embryos, are identical with those from the adult salmon in the sea.
The chief diffgmncn are that both female and mmle parasites found in the
former are much smaller than the mature mrasites from the latter, and a few
male parasites found in the sockeye in fresgh-water, possess slightly shorter
spiculea then those in the adult sockeye.

Other species of fish which were found to serve as hoats for Philonema

oncorhynchi are the followingt- Zalmo glarkii (Cultus lake, ¥.0.), Joregonus
clupeaformis and Loucichthys artedi (Iake Nipissing, Ont,), Salvelinus fontinalis
(ship Harbour lake, ¥W.S,), Oristivomer namaveush (Iake Opeongo, Ont.) and
Salvelinus slpinus (Somerset Islamd, ¥.",T.)s These fish, except I, clarkii,
were oxsmined late in the summer and sutumn and were found to herbowr ripe, or
almost ripe, parasites. These parasites found in the adove mentioned fish in
Kastemn Camada and the Arctic Ocean weore compared with those taken from the

adult sockeye salmon and in all cases they were found to be identical, Speci-
mens of 5. clarkii were sxamined in lhy and contained young female perasites with
developing eges in the uteri, |

The above findings show that Thilonews oncorhymchi has & ¢ircumpolar renge
and is, as far as known nt present, restricted to salmonoid fishes.

Simon end Simon (1936) added another species to the gen, Fhilonema, P,
egubernaculum, which was distingulshed from P. oncorhynchi by the slightly
smller size only. They found the parasite in the abdominel cavity of Prosopium
illiangoni, Selvelinus fontinalls end Salmo shasts in the United States.

Further study of ripe specimens of Philonema oncorhynchi from the fresh-
water hosts in Cultus lake, Pritish Columbia, will definitely show whother or

not P. oncorhynchi end P, agubernaculum are distinct species.



DISOTUSSION

Origin of € As intimated above, the occurremnce of specimens of FPhilo-
nema oncorhynchi in adult sockeye returnine from the sea led to the opinion that
the parasite was definitely & marine one. The discovery of this mrasite, how-
ever, in young sockeye which have resided wholly in fresh-water and not yet reached
the sea, raises the question ss to whether Philonema oneoi'hndu is definitely e

" marine parmsite, & freshi-water one, or one which was originelly marine but second-
arily carried into fresh-water, or vice versa,

Recause o f the occurrence of young stages of developmont of the pinn!.n in
fresh-water an’ the tremsfer of larvee fyrom intermediate to fimal host during the
fresh-water period of the life cycle of the sockeye salmon, Philonema onca-mi
is definitely not & wiolly marine parasite. The cccurrence of the parmsite in
severel fresh-water and anadromous fishes gives suggestive evidence that the
paragite may be a fresh-water one, To be such it would have to lemgthen out {ts
period of development or lie dormant over & certain period, for generelly two
years, us this is the normal duration of residence of sockeye salmon in the ocean.
The normal life gyele, when kmown for dramna parasites, is completed, how-
ever, in approximstely one year, |

The nusber of perasite found in the mocdkeaye salmon in fresh-water was much
smller than that in the adult fish, No definite conolusions, however, can be made
from this observation, as the number of parssites i{n adult sockeye may vary from
year %o vary.

Another siggestion is that Philonema oncorhynchi is capsble of existing in
both mrine end fresh-water habitats, It my develop and mature in tlo sea as
well as in fresi-water. Under such circumstances it would appear that the para-
sites carried to the ocean by the seaward migrating sockeye infected a.\rl.u the
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tﬁ-h—iator yhase o f their 1ife history are set free in the see and subsequently
the sockeye may become reinfected by the seme mrasite in the sea end carry 1t
in mevire form into fresh-water sgain shen retuming to spewn,

It is unfortunate that tho collections of fieh submitted fronm Cultus leke
have contained only specimens cbteined during the spring months. At this time
of year Fhilonema c'ucwm; is in the immatwre steges. PFurther collections of
- fish in late sumer cnd atum months will be made to detormine whether in the
sockeye remeining over ltn the lake from the ﬂut to second yeur or from the
second to the ®ird and in the lake-dwelling trout mature stages are present and
whethor the ripe mrasites of doth sexes reach the same size as they d in the
sea-running sockeye. It may be possible that in the sea-run fish Philonema

oncorhynchi reaches & larger size then in the fresh-water hosts.
Int te host,  The intermediate host for Philonema onsorhynchi is es yet

uniknom. It is expested thet themrly stage of the parasite becomss completed
and the infectl ve stage reached in only one intormediate host, as meuri in
those other drmcunculids for *hich the developmont is known. This intermediate
host is belisved to be a plnxikt/a' in the lake end there is some evidemse that
the cladcceran, Sosmina obmina;rgg, mey be the species dut feeding experi-
ments have not yet been undertaken to determine this point.

If infection cen ocowr also in the ses, as is surmised above, there must
be an intermediate ﬁon emong the marine plenkton also but this phase of the
problem has not yet been touched. |

Expulsion of the paresites. Philonema ongorhymohi inhabite the sbdoninal
cavity of the fish and hes not been found elsewhere fhough Simon end Simon

(Parasitol, 23 440 - 442, 1936) in desoribing their new species, Philonema

agubernaculum, report that thelr speciss was also present in the abdominal



wall of the boiy cavity.

Nybelin (Zbl, Bact. Jena, 121% 58 - 64, 193) states that the dracunculids
inhebiting the abdominal cavity never leave the latter, though no explanstion is
given of how the ripe female parssites recch the exterior. Several authorities,
however, infer that all dracunculids, whether abdominsl cavity or sibeutanecus
forms, make their way through the skin of the host to ilberate the eumbryos.
Willemoes-Sulm (7o wiss. Zool,, 21t 175 - 203, 1871) was of the opinion that the
ripe fanale parasite bursts within the fish end the liberated young sctively meke
thelr way out, Another suggestion was mde by Linstow (Arch, Neturgesh,, 40:

122 - 134, 1874) thet the ripe female mrasite makes its way through the intestinal
wall of the fish, thus resching the exterior with feces. Me based his statermnt
upon the faot thet a ripe femnle dracunculid was Pund which had, with its anterior
end, plerced the intestinal wall of the fish, The pamsite founi was dead vhen
observed.

In the opinion of the writer neither of these can be emsidered as a mﬁnl
event in the 1ife of the parasite, In the case of the first sugpestion the
remmins of the paresites should be Dund in the abdominsl cavity of the fish,
but sueh were nmever found, Tt also wes observed thet a dracunculid mrasite
does not normally burst in the tissues of its hosts I it cannot mip its way
out it dies in the host tiesuss with all its embryos in the uterus.

Linstow's observetion oan in all yrobabdility be considered as an accidemtal
ecase, The ripe female dracunculid ie very fragile end can hardly make its way
out through the intestinal well of the three to five yeer old sockeye.

In the case of sckoys selmon and also the other species of fish which
serve as hosts for Philonems oncorhynchi (except Salmo clarkii) the time of
maturation of the host cofneides with that of the parasite and the perasite
may thus reach the exterior during the spawning mctivities. According to



Sy

Keniall (™ull., Buresu Fish, 37! 183 - 208, 1921) the ovaries of smlmonoid
fishes are suspenied from @ membrane ariginating in the dorsal peritoneum.

This mevbrene envelopes the entire mirface of an immture ovary. As develop-
ment proseeds, however, the odge of the memdrane of the outery surface parts
from the menbrane of the inner surface leaving a narrow area of the ovary
without merbranous covering, The surface of the ovary thus uncoversd gradually
widens and extends forward as the ovary increases in size. There would thus be
opportunity for the ripe parasites to be expelled with the genitel rolucts of
the host.

On the other hand there remains the possibllity that the ripe individwls
of Philonema oncorhymehi, lying in the abdominal cavity of the fieh, await the
decomposition and gradusl breskup of the boly of the host after the spawaing
activity hes cessed mnd thus eventually become liberated into the waters of the
lake o streem. Such ocould, of course, apply only to those parasites infeeting
adult sockeye and could not be used $o explain tﬁo means of liberation of ripe
perasites from the trout, Salmo elarkii, and young sockeye either in fresh-water
or subsequently in the ocean, l

It may be of interest to note that in most drecunculids knowm the nlio
parasites perish or are rare when the femeles are ripe. In the oase of Phile-
hems oncorhynchi the male mrasites are quite numerous when the femeles cntain
fully ripe embryos.

CONCLS I0NS

The present data do not by any means complete the picture of the life cycle
of Fhilonema onsorhynchi and are not so intended. They do, however, serve to
extend the existing knowledge of this species. As for its original discovery in
the adult sockeye selmon returning from the sea mud the consequent belief that



it is a mrine parasite, 'tho most recent dlscovery of @ecimens in young
sockeye salmon still resident in m-n-«ﬁ: indicntes that it is in all
probabi lity & freshe-water species, It would appear that infeetion by this
parasite may toke place either in fresh-water or both in fresh-water and in
the sea. ‘

Much further investigation and experiment is required befors the complete
1life his tory can be mde hcn. Further collection of young sodkeye and of
$rout will be vequired in order to detérmine whether ripe specimens ocoir in
these flsh inhaditing fresh-water and also to provide informtion as to the
size of mature parasites. Close study of the food organisms of the fish will
be negessary in order to find the intermmediate host and to follow the develop-
ment of the larval parasite within its It is hoped that the informmtion here
reported will gssist in the further investigation of these important phases.

Note. After completing these notes 1t was learned thet Richardson (Amenm
Fisher. Soc., 66 (1936): 343 « 356, 1937) recorded a eracunsulid nematode from
the speckled trout, Selvelimus fontinalis, which he Bund to belong to the

genus Fhilonema end which he tentetively named P, salvelini, WMo deseription of
the parasite was given.





