
'. 

~ 
1950 

Serial No.2329 
(B.g.14) 

International Commission 
for the 

Northwest Atlantic Fisheries 

ANNUAl MEETING - JUNE 1970 

ICES/ICNAF Joint Working Part1 

on North Atlantic S~on 

RESTRICTED 

1970 

ICES/ICNAF Salmon Doc.70/7 
(alao ICNAF Res.Doc.70/B) 

SIIIIIIIIIU7 ot salmon parasite invest1sation. 1969 

Jobn H. C. Pippy 

Fisheries Research Board of Canada 

BioloSical Stat1on, St. John's, Newtoundland 

". 

02 

f;., 



- 2 -

Introduction 

Studies on the parasites of Atlantic salmon to determine which 

parasitic species, if any, might be useful to ascertain the continental origin of 

sa.lmon caught On the high seas continued ill 1969. Earlier results (Pippy, 1969a; 

1969b) indicated that some marine parasites may be of value as biological tags. 

Pippy observed differences in the abundance of the marine nematode larva Anisakis 

in salmon from various areas and suggested that not all Canadian salmon stocks 

contributed equally to the Greenland salmon fishery. 'rhis knowledge, and the 

identification of the parasite fauna of the stocks which migrated to Greenland, 

was prerequisite to stOCK separation in Greenland. 

In 1969, emphasis was placed on the geographic distribution and 

abundance of the following salmon parasites: (1) the larval nematode, 

Anisakis sp., the larval cestodes HepatoxyLon triahiuri and TentaauLaria 

aoryphaenae, and the adult cestode i:ubothriwn arassum. A total of 1426 adult 

salmon was examined during 1969. The abundance of H. triahiuri, 1'. aoryphaenae 

and E. crassum was studied using standard observational procedures. Anisakis 

larvae were counted with the use of ultraviolet light (Pippy, 1970). This 

metllod greatly increased the efficiency of examination for Anisakis. 

Results 

Identification of Canadian and European salmon in Greenland 

Past studies (Pippy, 1968) have indicated there are no morphometric 

differences in Anisakis larvae from the British Isles and Canada. Studies on 

apparent differences in fluorescence characteristics of Canadian and European 

Anisakis were continued. Specimens from the west coast of Scotland were 

received from John Smith of Aberdeen and others from the North Sea were 

received from P. van Banning and M. Kat of Ijmuiden. These specimens exhibited 

the brightly fluorescent band, previously attributed only to American specimens. 

None of the Anisakis from salmon collected in Greenland in 1969 exhibited the 

fluorescent band. This was true for those from both American and European 

salmon in Greenland (identified by Nyman, 1970) in 1969. ' Evidently, tbe 

presence or absence of the fluorescent band is not dependent upon geographiC 

origin of the parasites. Differences may have resulted from different feeding 

habits of the hosts involved, or differences in preservation techniques. That 
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Anisukis larvae in salmon from botn sides of tile Atlantio:! belong to ];he sa.n:" 

sp"des has since been demonstrated by Nyman 'l.nd I'ippy (1970). "heir s];"dies 

lIlui eate tHat, lll)t, only do salmon from lJotb s iJes of the Atlantic harbour tn~ 

s:tJlle 3pp cit.::j of .Larvdl A'iisakis, but f:tle Ani:;akis in salmon from botn areas 

lH'0bu.t.Jly lielong tu U1L' SI:iJTie breeding populations. Therefore y it is very unlikel.y 

that qu.ulit.::itivc diffE:r~uces in Anisakis Ihrvue from botH areaS exist. Hence, 

this tect~niq,ue cannot be used. to determine the continental origin of individual 

sumon in Grt.:'enl:.t.ud. 

11l 1,)6), West \]reen1anc.l salmon, identified (ilyman, 1970) as being 

"ither of American or J;;uropean origill, were stLldlea in West Greenland. The mean 

lIwnoer of ,I~'/:$akis in Luropean salmon (7.16) WaS higher (j' = .0U than tha': ir. 

,"herican salmon (4.)0). The mean nwnber of Anisakis ill 28 salmon tagged ir. 

-,,,,,a;la allJ caught ill Greenland (4.93) was the same (P; .71) as for those 

llh:lltifll·d by rJyml-1I~ us beiLle'; of Amprican origin ('lla.ble 1). 

l'rl.:'violJ.s rCHAF reports (Templeman, 196'(, Pippy, 11)68) haVE: suggested 

tt1lit tHe inciuellCt: 01' t.be ta.peworm t;ubothriu17/ cY'aS3WTI is higl'ler in American 

t/lliIJ iurol't=!:IJi saLmon ill Gree:11ana.. Data t;ollecte1 in Greenlawl In 1')163 and 1;)6) 

cupp"rt t!lic: Ilyputllesis; (1) itt 196o, 10 of 16 salmon (63%) tagged in Canada 

~nd L'au6!lt in iJreenla.lld wert.! infested with WI. cl'assuJn, compared with only 

i\)I of 1t>, (C,4/;) infested fisn of a random swnp1e taken at tht' same time; 

(~,) "n 1C)(,~, " of 08 (.:1,;) tagged Canadian salmon were infesteJ compared ·.hn 

"f,ly 33 0f LIl, (17/') ~almon selectea at random. Furthermore, in 196~, the 

IJlcidenc~ 01' infestation in :ialmou identified as being of I~orth American 

urigi" (,?4~) by Jlyman (1')70) was higher (.01 < P < .05) than in those of European 

ari"itl (1j;') (Table 2), but the same (p > .0)) as in taggeJ. Canauian saJ.mon ir. 

West Jrecllland. 

rile incidence of infestation liy the tapeworm larvae, H. trichiul'i 

'1.nd '.t. cOPypftaen.::w was too low for consideratiol1 of usage in separating iJorth 

Americull frum ~uropt:H;U1 sLocks of ::3almon. 

(;Jw.rLicteri":hLti)ll of CH.nadian stocks by body cavity parasites 

,;t.uc1iec ill l'}tie' indicated that the ab\!Ildance oj' I. COY'!fphaenae 'l11d 

fl. ~Jlii.!hiul'l- c0ulJ Ut.: used to distinguish different gf.locks ')f Can'l1i~r~ salmon. 

'1\)(' fl'W !If these pf.Lrfl~i tf'S were founJ in 196;; to support tHe lSlod fir.1'11ngs. 

Apptl.rt'fltly 1 aflllual variat ion 1.0 aiJunrlance of tilesf.: wurms is very grea~ '..1:-.1..1 

CUlllpt:1Ti:JOI1S of results from year to year are not feasible. 
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In 1968 the larger (3-sea-year) salmon from the Miramichi and 

Chaleur Bay areas had less Anisakis than the smaller salmon (2-sea-year). This 

was contrary to vhat one might expect if Anisakis larvae accumulate with years 

spent at sea by the salmon. Again, ill 10169, the larg"r sall!lon in the ~liramicni 

area had less larvae than the smaller ones. Hovever, tnQse from the Port aux 

Basques and Chaleur Bay areas had a greater abundance. This is evidence for 

variation in the relative abundance of Arlisakis larvae in the small and large 

salmon from different Canadian vaters. 

Atlantic salmon in Canadian vaters IDay be divided into several 

parasitologically distinct groups. In 1968 Anisakis vas less abundant in 

salmon from the Bay of Fundy than in those from Miramichi and Chaleur bays 

(Pippy,1969a). This is also true for the 196~ data (Bay of Fundy = 3.26 

per fish, Miramichi and Chaleur Bay 4.59 per fish). In 1969, the mean for 

salmon sampled in l~evfoWldland (3.66) was close to that of the !lay of Fundy 

sample. 

Similarities betveen C:anadian stocks and Greenland salmon 

Pippy (1968) observed that AnisakiB larvae vere more abWldant in 

some salmon stocks in Canadian waters than in those from West Greenland and 

concluded that some stocks of Canadian salmon do not migrate to Greenland. 

This conclusion was based on the assumption that the abundance of the larvae 

was the same in both Canadian and European salmon in Greenland. In the light 

of present studies. this assumption is no longer tenable. In 1969 Anisakis 

vas found to be more abundant in European salmon than in North American stocks. 

'I'he same appears to be true for the Greenland salmon in 1968 (all Canadian 

stocks of comparable size have less Anisakis than the mixed European-American 

sample in Greenland the previous fall (Table 3)). The relatively lOll abundance 

of Anisakis in salmon in Greenland in 1967 (4.4 per host; Pippy, 1968) and the 

relati vely high abundance in Greenland the following year (5.96 per host, 

Table 3) sUl!gest an annual variatiolJ in the abundance of Anisakis in salmon 

in Greenlancl. Hovever, the abundance of AnisakiB in Greenland salmon in 1969 

(5.97 per hvst) vas practically identical to that observed in 1968. The apparent 

discrepancy betwt'en the 1967 and later studies may, at least in part, be the 

result of more efficient methods (Pippy, 1970) employed in the 1969 studies. 

The use of ultraviolet light to help find AniBakis is very efficient vith 

Greenland salmon which contain much obscuring fat in the body cavity. Contrary 
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to earlier conclusions, which Were based on small samples from few locali ties, 

the data collected in 1969 suggest th~t there may not be any appreciable 

increu.se in abundance of Anisakis larvae during the tim~ of migration from 

Greenlwld to hoJUe' waters. 

llecpite the possibility that the abundance of Anisakis in salmon in 

Greenland may be constant from year to Y<ear, salown collected ill Canadian waters 

in 1968 (Pippy, 1969a) had many more Anisakis than did those collected in 1'169 

(rable 3). This variation, wher. considered with the apparently constant 

abundwlce or Anisakis in salmon in Greenland, could mean that either: 

(1) the overall abundance of Anisakis in Atlantic salmon in the North Atlantic 

is COllstant from year to year or (2) the proportion of Greenland salmon 

r~presented by Canadian stocks varies from year to year. More comparable 

information similar to that obtained in 1969 is necessary before the apparent 

variation in abundance of Anisakis can be explained. 

'l'ne abunJ.ance of Anisakis in salmon from tile bay of Fundy and 

i'levfounJ.land in 1969 (3.;:6 and 3.66 per fish, respecti wly) is considerably 

lover tnan tlle 1968 mean for salmon in Greenland (5 .~6). Hovever, th" 1969 

lli2an for salmon caught in tn", Mir9lIlichi and Chal"ur Bay areas (4.59) is clos",r 

to the 190d Greenland mean. Perhaps the i~i ra.michi alJd Chaleur Bay salmon are 

representati ve of Canadian salmon in vreenlanJ., a suggestion already made by 

Pippy (1969a, b). It is not yet known if the similarity of the 1969 mean for 

t.he i-tirwoichi and Chaleur Gay salmon to the 1969 mean for North American fish 

in Greenland (4.57) is relevant to the 1968-69 data presented in Table 3. 

Annual variations may exist which preclude such a comparison. If further 

studies show an almost insignificant increase in abundance of Ani sakis in 

salmon during the p"riod of the migration from Greenland to home vaters, the 

identification of salmon stocks which are represented in the Greenland fishery 

may be much simpler and more accurate than the data examined by Pippy (1969b) 

suggested. 

Sumruary 

1. StuJivs in 1'169 were confin",d to docwnentation of abundance of the larval 

nematode ,111ioo.ll<is sp., Ule larval c"sto<ies tlepatoxylon tr"iahiul"i and 

TentQCuZaI'ia :Joryphaenae and the e.d.ult cestode E:uhotitriwn Ozta,8SUnI. 
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2. Fluorescence characteristics of Anisaki8 larvae cannot be used to identify 

continental origin of salmon in Greenland. No qualitative differences 

in the Ani8aki8 larvae of European and North American salmon have been 

found. Very likely these larvae belong to the same species and same 

breeding population. 

3. The inten5ity of infestation of Anisakis in European salmon (7.16 per host) 

in Greenland was higher than in North American fish (4.61) from the same 

area during 1969. 

4. The incidence of E. craaaum was higher in Canadian salmon (23%) than in 

European salmon (13%) in Greenland in 1969. A similar trend was observed 

in samples from 1968. 

5. There 1s considerable variation in the abundance of Ani8akis in different 

Canadian stocks of salmon. High intensity of infestation by Aniaakis 

m8¥ be indicative of migration to Greenland. Low intensity mav indicate 

resident Canadian populations. 

6. H. trichiuri and T. coryphaenae were not abundant enough in the samples 

studied to show differences in abundance in salmon from different areas. 

Also, there is evidence for significant annual variation in their abundance 

in salmon populations. 

7. In 1969, additional evidence was found to support the suggestion that 

not all Canadian stocks are equally represented in Greenland. 
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Table 1. Incidence and intensity of infestation of Anisakis sp. in the body 

cavity of Atlantic salmon of known continental origin in West Greenland, 1969. 

Sample No. hosts Per cent Mean Standard 

examined infested per host de Vi at i or, 

General West Greenland sample 196 98 5.97 6.76 

"European It salmon 

(according to Nyman, 1970) 112 95 7.16 7.40 

"North American" salmon 

(according to Nyman, 1970) 84 83 4.50 4.45 

Canadian tagged salmon ~~e 93 4.J3 3·93 
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