














294 LIVING RESOURCES OF THE SEA

new kinds of fishing gear. Trial and error methods are a frequent
approach to gear problems, but they are not efficient and not likely
to advance fishing as a science. It would be much sounder to base
these inventions on a knowledge of behavior of marine life. How-
ever, that would require special research, special scientists, and
special equipment (Chapter 7).

It would be discovered in the course of a quantitative survey that
the abundance of the marine organisms is not stable, that it oscillates
and fluctuates. If investors are to be advised to start new industries,
there had better be some sound information about the probable mag-
nitude of these vacillations and about their causes. Consequently,
these investors will need advice about the effects which fishing has
on the abundance of the stocks, and if their operations are to be
scientifically managed, they will need accurate year to year pre-
dictions of catches. Obviously such advice must be based on the
results of systematic and environmental research (Chapters 5 and
6).

The survey would disclose a number of species which are
abundant, sizable, and nutritious, and which therefore have pos-
sible commercial value. However, because these species are not
used and are unfamiliar, methods of preparing and preserving must
be devised and these would require technological studies. Here
fundamental biochemical research would probably be more eco-
nomical and fruitful in the long run than random kitchen-trials.

The centers might avoid these complications by specializing in a
nonbiological subject such as vessel improvement. At first this
seems like a good solution to the problem. However, the design of
vessels for fishing must take into account the kind of fishing; there-
fore, the kind of fish; therefore, the habits of the fish, and so forth.

Thus, no matter where we attack the problem, we are forced
eventually to conclude that the full use of sea resources depends on
a web of knowledge. No thread of this web can be singled out as
exclusively essential and no one knows enough about the sea to
say which threads of the web can be safely ignored for the sake of
economy. Nor does this knowledge stop with the sea. One of the
most important fields for research is in principles of marine fishery
management. Here I use the word “management” in a very broad
sense, to include business management, direction of fishery in-
dustries, fishery conservation, and laws affecting fisheries. These
topics are not independent of each other.

Comprehensiveness in marine biological research is not a luxury.
It is a necessity which has been much neglected in the programs of
most institutions. Our use of the sea as a source of food and other
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biological raw materials is technologically and philosophically about
200 years behind our use of the land. We have yet to search fully
all the corners and depths of the seas, collect and identify all the
species of its animals and plants, assay their biochemical composi-
tion, explore their possible uses, and develop efficient means of har-
vesting those worth using. We have yet to learn what controls the
rates of their production, the laws governing the patterns of their
behavior, or what we can do to manipulate environment to our ad-
vantage. And we have to learn how to put all this knowledge to
profitable use as it develops. There is no reason to believe that the
sea can meet all of the needs of humanity. Indeed, with present
antiquated methods and philosophies of using its resources, there is
no reason to believe that very much more can be added to present
harvests.

But why put up with such antiquity? Why should not tech-
nologies and philosophies advance? If we learned how to use the
sea resources fully and scientifically, the material rewards should
well compensate for all the investment that would be required for
the learning. There is no way of evaluating these rewards now.
Nor can anyone honestly promise that they will in fact be forth-
coming, any more than anyone could once have promised the
ultimate use of atomic energy. There is no simple, direct short-cut
to a full understanding of the proper uses of the sea. The most
economical, efficient way to reach that understanding is not to t
to do it penuriously. If we really desire to exploit the sea fully, if it
is knowledge that we need to accomplish that purpose—and that is
the theme of this book—then we had better make the necessary
costly investment and put full effort into the job of acquiring that
knowledge.



