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Introduction 

Studies on tbe parasites ot Atlantic salmon to determine which 

parasitic species might be useful to ascertain the continental origin of 

salmon caught on the high seas (Pippy, 1967 and 1968) continued in 1968. 

Results of examinations ot smoltB received in 1968 conformed with those 

of previous years, namely, that freshwa.ter parasites are ot little value 

in se:parating stocks in West Greenland. Preliminary observations indicate 

that j:l0IDe marine parasites may be of value as biological tags. studies 

on the abundance of the marine larval nematode Anisakis in salmon trom 

North America and England suggested that not a very high proportion of the 

salmon in the .~e. collected in 1966 and 1967 bad been to Greenland 

(Pippy, 1968). The possibility that same stocks of salmon frequent 

Greenland waters while others do not was investigated in 1968. This 

knowledge, and the identification of the parasite fauna of the stocks involved, 

1s prerequisite to stock separation in Greenland. 

Eapha.sls was placed on certain marine parasites of adult salmon. 

These were the larval cestodes Hepatoxylon trichiuri and Tentacularia 

corrphaenae and the larval nematode Anlsak.is Bp. Each of these are 

considered to be permanent parasites in salmon, that Is, once in their host, 

they remaIn for the duration of its lite. The adult nematode. Contracaecum 

aduncum, formerly thought to be of use as f¥1 indicator of migration to 

Greenland (Pippy, 1968), VaS slso stUdied. 
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Characterization of Canadian stocks by body cavity parasites 

A sum&.ry of parasite data on adult Atlantic saJ.mon examined 

to date 1s presented ~ Table 1 and a comparison of the abundance of several 

species in various Canadian stocks is given in Table 2. 

Both tbe incidence and intensity of infestation of Anlsakis sp., 

!. corypha.enae. and!. trichiuri in the body cavity of 2-sea-year salJDoD 

!rom Chaleur ~ and the Miramichi drift-net fishing area are the same 

(P = .01) (Table 2). However, the incidence and intensity of infestation of 

Anisa.k.is ap. in 2-sea-year salmon from. the Saint John area of the Bay of Fundy 

(55. and 2.0 per host) is low.r (p = .oll thac for salmon from Chal.ur ~ 

and the Miramichi drift-n.t fishing ar.a (99% acd 6.3). Also, the incid.nc. 

of !. cor;rphaenae is lower in the ~ of Fundy salmon (4%) than in salmon 

!rom Chal.ur ~ and the Miramichi area (about 24%). Thus, 2-s ..... y.ar salmon 

stocks :trom the Saint John area of the Bay of Fundy may be distinguished from 

stocks in the Chllleur ~ and Miramichi drift-net fishing ar.a by th.ir low.r 

abundance of !. cOrrphaenae and Anisakis larvae. 

!. coryphaenae is abundant (14% and 0.3 per host) in 3-sea-year 

salman from the Miramichi drift-net fishing area but absent in those from 

Chaleur Bay. Also, both Anisakis sp. and!!.. trichiuri are more abundant 

(p • .01) in the 3-sea-year salmon from the Miramichi area than in those 

from ChaJ.eur Ba¥. Thus, 3-sea-year salmon stocks returning to ChaJ.eur Bq 

are distinguishable from 3-sea-year salmon caugbt in the Miramichi drift-net 

fishery by the absence of T. cOryphaenae and the lower incidence of Anisakis 

and!. trichiuri 

Atlantic salmon returning to the Chaleur ~ may be divided 

into two parasitologically distinct groups (Fig. l). The first group has 

a high int.nsity of infestation of Anisakis sp. (6.9 p.r host) and a high 

incidence of !. coryphaenae (27%). The second group has a low intensity of 

infestation of Anisakis sp. (4.3), and no !. coryphaenae. In sBDlples examined, 

the largest salmon in the first group weighed 14.5 pounds and was 84 em long 

(fork length). whereas the smallest salmon in the second group weighed 

16.3 pounds and Y&B 87 em long. These two groups can also be separated 00 

the basis of their sea ages, the group of larger fish having spent three 

years at sea and the smaller fish two years. 
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Similarities between Canadian stocks and Greenland salmon 

The intensity of infestation of Anisakis sp. in 2-sea-year 

salmon from the Saint John area of the Bay of Fundy (2.0) is less than that 

found in salmon from West Greenland (4.4) nine months earlier (p = .01). If 

Anisakis ap. 1s not lOBt from salmon at sea, salmon caught in the Saint John 

area of the B~ of Fwldy are not representative of sal.mon caught in Greenl.and. 

The incidence of infestation of Anisakis sp. t and lie trichiuri 

in 2-sea-year salmon from Chaleur Bay and the Miramichi drift-net fishing 

area were higher (p = .01) than those found in l-sea-year salmon in Greenland 

the previous fall. This conforms with conclusions by other workers that 

larval parasites accumulate in their hosts and indicates that 2-sea-year 

salmon from CheJ.eur Bay and the Miramichi area are parasitologically similar 

to those caught in Greenland the previous fall. This similarity, and the 

dissimilarity of the ~ of Fundy s~n, is presented graphically in 

Fig. 2 and 3. Because of the relatively high abundance of Anisakis larvae 

in grilse and the relatively low abundance in 3-sea-year salmon (Table 1), 

it is unlikely that the observed similarity between Chaleur and Miramichi 

salmon and Greenland aalmoD is simply indicative of time spent at sea. A 

more plausible explanation 1s that the salmon from these areas, in general, 

have had similar feeding habits with respect to infested intermediate hosts 

of the parasites. Most likely these 2-sea-year salmon have returned from 

Greenland. 

Since no 2-sea-year salmon have yet been examined from Greenland, 

it is not possible to make similar comparisons for 3-sea-year salmon in 

Canadian waters. 

Pippy (1968) observed Contracaecum aduncum in adult salmon in 

Greenland but not in those in Canadian waters and speculated on its use as 

an index of migration to Greenland. More recent data (Table 1) show that 

£. aduncum is indeed present (94% infested in Miramichi area) in Canadian 

adult salmon. £. aduncum is apparently lost from salmon shortly after they 

enter fresh water. This species may not, therefore, be used as an indicator 

of migration to Greenland. 
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Identification of Canadian and European salmon in Greenland 

General studies on the intestinal parasites of adult salmon 

suggest that few, if any, of these parasites will be of value in determining 

the continental origin of salmon caught on the high seas. Eubothrium crassum, 

which appears to be more abundant in Canadian than European salmon (Templeman, 

1967; Pippy, 1968), requires further investigation. The body cavity parasites 

Hepatoxylon trichiuri and Tentacularia coryphaenae are apparently too rare to 

be of much use, In view of these findings, emphasis has been placed on the 

study of the abundance and specific characters of Anisakis larvae. 

The abundance of Anisakis in both Canadian and European salmon 

appears to be the same (Pippy, 1968). Studies in 1968 indicate there are no 

morphometric differences in Ani~akis larvae from the British Isles and Canada. 

However a characteristic pattern of fluorescence (when illuminated by 

ultraviolet light) has been found in many Canadian larvae but not yet in any 

from the British Isles. More intense sampling in the British Isles and 

Greenland is necessary before this attribute can be seriously considered as 

characteristic of larvae of Canadian origin. Another possible method of 

identifying Anisakis larvae from different areas of the north Atlantic is 

based on observed genetically determined polymorphisms in certain enzymes. 

This research is discussed by Nyman (1969). 

Summary and Conclusions 

Evidence based on the abundance of the three body cavity 

parasites, Anisakis sp., Hepatoxylon trichiuri and Tentacularia corypnaenae, 

in salmon in Greenland and Canada suggests that not all Canadian stocks of 

salmon are represented in Greenland. Two-sea-year salmon returning to the 

Miramichi and Chaleur Bay areas of Canada are parasitologically similar to 

those caught in Greenland the previous fall. Salmon caught in the Saint John 

area of the Bay of Fundy are not representative of salmon caught in Greenland. 

This finding complicates the search for a biological tag. Identification of 

the major Canadian stocks which migrate to Greenland and documentation of their 

~ 

~ 

-

parasite fauna will be necessary before data on occurrence of certain parasites ... 

in Greenland salmon can be effectively used as indicators of continental origin. 
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There is little hope for the use of freshwater parasites as 

biological tags in salmon in Greenland. Of the marine parasites, the nematode 

Anisakis ap.t and the cestode Eubothrium crassum show promise. Further study 

on tbe occurrence and classification of these parasltee is necessary before 

they can be used as biological tags in Greenland salmon. 
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Fig. 1. Abundance or Anisakis larvae and Tentacularia coryphaenae larvae in 

salmon of different sea ages and various size classes in Chaleur Bay, 1968. 
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Fig. 2. Relation of mean number Anisakis larvae (from body cavity) per salmon 

to time sp{:nt at sea in salmon. Note that ~;almon returning to Miramichi Bay 

" and Chaleur Bay appear to be mort' closely related to 'West Greenland salmon than 

B8iY of Fundy sul1lJon and 3-sea-year salmon in Chaleur Bay. 
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• 1968 
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Fig. 3. Relation or mean number Hepatoxylon trichiuri larvae per salmon to 

time spent at sea in salmon. Note that salmon returning to Miramichi Bay 

and Chaleur Bay appear to be more closely related to West Greenland salmon 

than ~ of Fundy salmon and 3-sea-year salmon in Chaleur Bq. 
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