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history of one copepod parasite to illustrate how it links the life
conditions of two very diverse groups of fishes:

This copepod, Lernaeocera branchialis, begins life as an inde­
pendent, free-swimming member of a plankton community. It
moults several times in the course of growth. When it reaches a
point of development at which it must take up its parasitic life, it
seeks a Hounder, and if chance favors its coming upon one, it goes
into the mouth and attaches to the inner wall of the gill cover.
Hundreds of young copepods may live thus in a single fish, doing
what damage no one knows. Presumably they inhibit its respira­
tion to some degree. In any case, in the Hounder they mature and
fructify, the male dies, and the fertilized female grows in size about
threefold. Then it leaves the Hounder, lives a free-swimming ex­
istence for a short period while seeking another fish, this time a
member of the cod family. There, as in the Hounder, it takes up
residence in the gill cavity. But whereas there had been hundreds
of infant Lernaeocera in the first host, there are never more than
three, and usually only one, in the second. Now an extraordinary
change takes place. The female copepod, which so far has looked
enough like a crustacean to be easily recognized as such, develops
into a grotesque object, a mass of growing tissue bearing no re­
semblance to its free-living relatives. Leaving its posterior part
exposed in the gill cavity, the parasite eats its way and grows
through the Hesh of its host towards the heart, sometimes actually
reaching the pericardium. This activity stimulates the formation of
tumors in the host tissue that probably impede circulation and may
contribute to shortening the life of the host. Even after the host
dies, the female copepod continues to live until the eggs hatch.
Then the cycle of generation of the parasite begins again. In
Cuxhaven in 1949 and 1950, the percentage of infected fish among
samples of fishes examined were: haddock, 10 per cent; whiting, 80
per cent; and cod, 20 per cent. Infected fish were below normal in
weight, whiting by as much as 23 per cent, cod and haddock by
5 to 15 per cent.

Now to attempt some conclusions:
Marine animals and plants, at all stages of life from egg to adult,

are hosts to a large assortment of disease organisms, which vary in
their effects from mild irritation to deadly virulence. The resulting
diseases often occur in epidemics which may be limited to particular
localities or may travel around the world. Some disease agents are
severely fastidious, held by their physiological constitution to living
on a single species; others have a much greater nutritional tolerance.
Diseases in the sea come and go as mysteriously as do those on
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land. Apparently it is not merely fertility of the water or population
density that controls them, for there are examples of epidemics
in poor as well as in rich areas, and among stocks of fishes at low
levels of abundance as well as among those at high levels. Ap­
parently epidemics occur in cycles of rather long period, on which
are superimposed irregular fluctuations and seasonal cycles. Very
likely they, too, are subject to diseases which may occur in cycles.
Thus, epidemics seem to be controlled partly by climate, but much
more by something else. That something else may be a complex of
Huctuating influences, including fluctuating virulence in the patho­
gens, or fluctuating resistance in the host species. What mecha­
nisms control these influences is a mystery.

A very large proportion of marine biological research programs is
devoted to measuring abundance of fishery stocks and determining
how this is affected by rates of mortality and replacement. "Mortal­
ity" is the resultant of death from man's fishing and death from
natural causes. "Replacement" refers to restoration of a fished stock
by growth of survivors and by addition of new generations. The in­
terrelation among all these quantities should be, and sometimes is,
one of the most important considerations in designing regulations
for conservation purposes. Unfortunately, mortalities and replace­
ments are so very elusive and difficult to measure that fishery ad­
ministrators often cannot wait for the determinations. Behind
fishery administrators' policies is often the unconscious assumption
that natural mortality at the commercially useful ages is always
negligible compared to fishing mortality.

Behind fishery research programs is this line of reasoning: Natural
mortality is highest during the infancy of a generation; it prob­
ably reaches its peak soon after the larvae have absorbed their yolk
and must begin to find their food supply in the water. It then de­
clines rapidly to a relatively low level where it remains stable for
the rest of the life of the generation. As a consequence of fluctuat­
ing infant mortality, the number of survivors in broods of fish varies
from year to year, and this greatly affects abundance and therefore
the fortunes of fishermen. It would be valuable both to adminis­
trators and to fishery industrialists to predict the size of generations
as far as possible in advance of their entrance into fisheries.

The commonest assumption about infant mortality is that it re­
sults chiefly from unfavorable hydrographic conditions which are
lethal to the brood or to its food organisms. Biologists therefore
attempt to associate changes in various features of the environment
with changes in distribution and size of broods of fish, and with the
density of plankton. They sample the water and its contents as
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thoroughly as the speed of their ships and their equipment permit,
measuring such qualities of the sea as are likely to prove useful­
temperatures, salinity, oxygen content, phosphates and nitrates, and
turbidity. This has been going on for years in many parts of the
world with few, if any, persistent correlations so far. Could it be
that they are examining only a part of the environment and over­
looking one of its most important features?

If diseases did weigh heavily among causes of infant mortality,
fishery biologists would hardly ever know it, because they do not
usually search for diseases of eggs and larvae. They preserve their
plankton samples in formalin sometimes for months before they ex­
amine them to identify and tabulate their contents. It would be
close to impossible to detect bacterial or virus infection in such rna­
teriall Nor can any very useful progress be made toward exploring
this field until scientists are attached to marine laboratories for the
particular purpose of conducting continuous research into disease­
producing organisms and their effects on the marine world. This is
not a job for the jack-of-all-trades. A laboratory interested in estab­
lishing a pathology unit should not be content with less than a team
consisting of a bacteriologist, a mycologist, a parasitologist, a virolo­
gist, a pathologist, and a biochemist.


