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Perhaps the most difficult technological problem impeding the
exploitation of algal resources is the high water content of these
plants. One lot of fresh brown alga weighing 1,000 tons con-
tained about 836 tons of water. It is often not feasible to remove
this water by drying the weeds in the air, particularly in humid
climates, and it is expensive to remove it with heat driers. So far,
efforts to find other methods such as pressure, electro-osmosis, and
plasmolysis, have not been very satisfactory.

Thus, by the time algae have been harvested, transported to a
drying center, and dried, they have already become too costly for
humble uses except in places where labor is plentiful and cheap.
Even there it is not feasible to carry them far inland for agricultural
applications. On the other hand, seaweeds contain materials having
peculiar properties which make them valuable enough for the
sophisticated needs of industrialized people to justify the high pro-
duction cost. The extraction and refinement of these materials and
the quality control of the final products require elaborate industrial
establishments staffed with well-trained chemists. In general, these
must be located near dependable sources of raw material, and they
must also be near industrial centers where machinery, equipment,
and skilled and professional workers are readily available. These
requirements are strong obstacles to developing the use of seaweed
resources in technologically backward areas.

Perhaps the most troublesome problem besetting people who
manufacture algal products, as well as those who search for new
uses of algae, is the variation in chemical composition of the plants.
In many places botanists cannot tell how much geographic variation
is attributable to ecological influences and how much to genetic
differences in the stocks. On this question George F. Papenfuss of
the University of California has written (in a personal letter):

People come to me repeatedly for advice concerning the identity and the
probable variability of the plants which they are investigating. They find
that even common species, which presumably are well known, vary immensely
in their biochemical properties; and the question arises whether or not they
are dealing with one species or a complex of closely related species. In all
instances our answer must be that we do not know, for the plants have never
been adequately studied.

Since a thorough knowledge of the plants themselves is in all instances a
prerequisite to work on their physiology, biochemistry and possible use, I be-
lieve that in the long run, the best investment in seaweed research would be
in the field of systematics.

Jean Feldmann writes:

First of all it is necessary to complete our knowledge of the chief aspects
and the characteristic formations of the marine vegetation of the areas of the
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world which have not as yet been explored from this point of view. Up to
now we possess detailed studies only for some favored regions. A more ex-
tensive survey of the marine vegetation would make possible detailed com-
parisons between the vegetation of widely separated regions situated in
aﬁproximately the same latitudes and where, as a result, ecological conditions
should be practically the same.

The vast majority of red algae are grouped in the subclass Flori-
deae. This includes the agar-bearing plants. Concerning these,
Kathleen Drew says, “The floridean algae of large areas of the world
are still completely unknown.” #

It appears, then, that the arguments advanced earlier (pp. 53 ff.)
on the need for research in systematics are as true of the marine
plants as of the animals. This kind of research is not nearly ade-
quately supported by universities or by governments, nor is it likely
to be financed by industrial companies.

The biology of seaweeds is another neglected field of research.
The same kind of questions apply to them as to the marine animals.
What characteristics of environment are critical to their existence
and well-being? What are their rates of growth? What are op-
timum rates of harvesting? These are fundamental questions. Sea-
weeds have diseases. For instance, the red rot is one of the most
serious problems of laver culturists in Japan. What are the vectors
of such diseases? Seaweeds are also prominent elements in the
ecology of inshore environments. On that ground alone we should
no longer continue to neglect the study of these interesting and im-
portant plants.



