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Abstract

Studies on the prevalence and intensity of selected herring parasites were conducted during 1981-83 in the western North
Atlantic. Results are presented on three species of larval nematodes, Anisakis simplex, Hysterothylacium aduncum and Terranovasp.,
a larval cestode and the fungus, /chthyophonus hoferi. Of the parasites examined, A. simplex showed the most potential as a natural
tag for use in stock discrimination work. Results from this parasite are consistent with results from tagging studies.

Introduction

One of the persistent needs in herring, (Clupea
harengus L.) research in the western North Atlanticis a
better understanding of stock structure and of sea-
sonal intermixing of stocks. A number of approaches
— morphometrics and meristics (Anthony and Boyar,
1968; Parsons, 1975), age and growth (Boyar, MS
1967), tagging (Stobo, MS 1976), biochemistry
(Odense and Allen, 1971; Ridgway et al., 1971) and
parasites (Boyar and Perkins, 1971) — have provided
some insights but questions about stocks and their
movements persist.

Of the presently available methods, parasite indi-
cators seem as likely as any to produce low cost and
timely information useful in management of herring.
Parasites have already proven useful in this role for a
number of other fish species such as Pacific sockeye
salmon, Oncorhynchus keta (Margolis, 1963), whiting,
Merlangius merlangus, (Hislop and MacKenzie, 1976),
haddock, Melanogrammus aeglefinus (Lubieniecki,

1977), plaice, Pleuronectes platessa (van Banning et
al., MS 1978), cod, Gadus morhua (Sherman and Wise,
1961), and winter flounder, Pseudopleuronectes amer-
icanus (Stunkard and Lux, 1965), as well as for Atlantic
herring from the North Sea (MacKenzie, MS 1974,
MacKenzie and Johnston, MS 1976). The use of paras-
ites as biological tags was explored earlier for herring
of the western North Atlantic (Sindermann, 1957).
However, since there are some differences in the par-
asite fauna found in eastern and western North Atlantic
herring, since previous studies in the western North
Atlantic did not attempt to actually speciate the para-
sites of greatest potential value, and since these west-
ern North Atlantic studies were carried out before
significant changes in herring biomass occurred,
further examination of parasites as tags seemed
relevant.

Previous investigations of herring parasites, which
concentrated on larval nematodes inhabiting the body
cavity (Sindermann, 1957, 1961; Boyar and Perkins,
MS 1971; Parsons and Hodder, 1971; and Lubieniecki,


http://journal.nafo.int
















CHENOWETH et al.: Parasites as Biological Tags in Herring 31

could no longer be obtained due to stock collapse;
eastern Gulf of Maine no longer showed higher preval-
ences than western Gulf of Maine; incidences in gen-
eral were lower than in earlier years; and the difference
between samples from Nova Scotia and from other
areas was greater in this study than in the earlier work.

Stobo (MS 1982) reported that some of the herring
tagged off Southwest Nova Scotia in 1974 and 1977
moved west and south in the winter with tags recovered
from the fishery in Massachusetts Bay and from south
of Cape Cod. Fish from the 1974 tagging were primarily
in prespawning condition, stage V, while in 1977 stage
VI, or actually spawning fish, predominated. A greater
proportion of the tagged fish moved west in the 1974
study than in the 1977 study. This led Stobo (MS 1982)
to conclude: “The differing results of the two studies, in
conjunction with the information on stage of sexual
maturity, has led to the hypothesis that during the
feeding and prespawning period, the Bay of Fundy has
a large admixture of Gulf of Maine and Scotian Shelf
stocks. As the fish near the ‘ripe and running’ sexual
maturity stage they begin to segregate. The Gulf of
Maine herring move westward towards their spawning
grounds. The Subdivision 4WX herring stay in the
Southwest Nova Scotia area to spawn, and subse-
quently move eastward to overwinter. The fact that a
proportion of the fish tagged in 1977 still moved west-
ward may mean that Gulf of Maine fish were still in the
area at time of spawning for Southwest Nova Scotia
fish, and further illustrates the complexity of the stock
interrelationships.” In contrast to this theory, the Uni-
ted States Herring Management Plan (NEFMC, 1978)
assumed that up to 50% of the Southwest Nova Scotia
stock overwintered in U.S. waters. Similarly, the New
England States Regional Herring Management Plan
(Anon., 1983) indicated 40%.

The present study of herring parasites supports
Stobo’s (MS 1982) theory. Southwest Nova Scotia
spawners are characterized by a high prevalence of A.
simplex (46%, see Table 3). Jeffreys Ledge spawners
have a low prevalence (16%). Prevalences in all sam-
ples from the Maine and South of Cape Cod areas were
similar to that for Jeffreys Ledge spawners (when dif-
ferences in size and age are taken into account) even
though these were collected mainly in autumn and
winter. If a large proportion of the Southwest Nova
Scotia spawning stock (which is the larger of the two)
overwintered to the south, winter prevalence should be
higher than that of Jeffreys Ledge spawners.

Tagging data indicated that herring move along
the Maine coast and into the Bay of Fundy (mainly on
the New Brunswick side) during summer and autumn.
A.simplex prevalence in the Bay of Fundy was highest
in winter (35%), and the lower prevalence at othertimes
of the year is consistent with a summer migration of

fish with low infections up the Maine coast. Parasite
prevalence in Southwest Nova Scotia samples is about
the same as that characterizing Southwest Nova Scotia
spawners (46%) when differences in size and age are
considered, and the data give little indication of a sea-
sonal influx of fish with low infections . However, sam-
ple sizes were small and may have been inadequate to
detect such an influx.

Tagging experiments and use of parasites as indi-
cators of movement are both subject to a number of
drawbacks (Sindermann, 1979). However, both
methods of studying herring movements gain substan-
tially in value and reliability when used together. The
low cost information provided by certain herring par-
asites can be used to support results of tagging experi-
ments which are costly, subject to low percentages of
returns, and may be beset by numerous technical
problems (difficulty in tagging from purse seiners, the
differential mortality of tagged individuals, tempera-
tures too cold, dependence on commercial fishery).
Conversely, returns from tagging experiments can be
used to support or refute proposed patterns of herring
movement based on parasite indicators.

Routine examination of A. simplex could be incor-
porated easily into existing biological monitoring pro-
grams. A yearly baseline study of spawning fish in each
area (Jeffreys Ledge and Southwest Nova Scotia)
would establish current prevalences. This knowledge
could then be used when examining samples from
fisheries at other than spawning times to determine
possible associations with the two major spawning
stocks. Such information would be useful for manage-
ment purposes, both for determining if and when the
Southwest Nova Scotia stock is present in other areas,
and if and when the Jeffreys Ledge stock is presentin
summer feeding concentrations in Canadian waters.
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