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Interaction Between Herring and
Mackerel

Dominance in Fishes: The Relation
Between Environment and Abundance

Bernard Einar Skud

Marine fishery studies are replete with
comparisons of environmental factors
and population abundance or recruit-
ment, and, recently, correlation matrices
have been used to compare responses
(coefficients) of different species to the
same factor (1, 2). Although the studies
have included dominant and subordinate
species that interact (3, 4), the responses
of these species have not been related
specifically to their positions in the dom-
inance hierarchy. The purposes of this
articles are to compare the relation of
temperature to the catch of Atlantic her-
ring (Clupea harengus) and Atlantic
mackerel (Scomber scombrus), species
that have alternated as dominant and
subordinate in the pelagic biomass off

New England and the Canadian Mari-
time Provinces, and to relate their re-
sponse to dominance. The relation also
is examined for other species, including
the California sardine (Sardinops sagax
caerulea) and anchovy (Engraulis mor-
dax).

To paraphrase Daan (5), the dominant
species is defined as the more abundant
of two species that have a functional
relation (interact) and whose densities
are maintained at distinctly different lev-
els. He specified that replacement, or a
change in dominance, required at least a
50 percent reduction in abundance of one
stock and a comparable increase in the
other and that the change be persistent
for a number of years.

0036-8075/82/0409-0144$01.00/0 Copyright 1982 AAAS

Landings (catch) and other estimates
of abundance and biomass of herring and
mackerel in the Gulf of St. Lawrence
since 1960 indicated that the species in-
teract and have alternated as the domi-
nant species in the pelagic biomass (4, 6).
The evidence was based on 15 years of
data and on the results obtained from
simulation models. The estimates of
abundance were from cohort analyses
and recruitment surveys. The conclu-
sions of the investigators (4, 6) were
tempered by the constraints of their
models and by the need for a longer
series of empirical data. Supporting evi-
dence of this interaction is apparent in
data from Georges Bank (7) and from the
North Sea (8).

In order to satisfy the need for a long-
term empirical series I compared the
landings of mackerel and herring from
the Gulf of Maine to the -Gulf of St.
Lawrence from the late 1800's to 1960
(Fig. 1) (9, 10). I assumed that long-term
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