
In this paper, the concept of “new produc-
tion” of phytoplankton was laid out. Based
on the uptake of nitrogen from new inputs
(nitrate) rather than regenerated sources
(ammonium) from zooplanktort grazing or
from bacterial activity, “new” production
ultimately sets the upper limit of the yield of
an ecosystem. [The SCI® indicates that this
paper has been cited in over 285 publica-
tions since 1967.]
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Having done my dissertation on
midges and the iron cycle of Lake Men-
dota, I wanted to expand my horizons
to nutrient cycles on a larger scale,
such as the oceans. This opportunity
was provided by John Ryther of Woods
Hole Oceanographic Institution, who
had an active research program at Ber-
muda Biological Station located in the
heart of the Sargasso Sea. Biological
productivity there was very low for
most of the year and seemed to be
based on nearly undetectable nitrogen
concentrations. Ryther suggested that
nitrate and ammonium uptake mea-
surements could be used to differenti-
ate between the uptake of ammonium
from grazing sources and the suspected
input of nitrate from nitrate-rich sub-
surface water. John Goering, who like
me was a student of John Neess at the
University of Wisconsin, joined my lab-

oratory, residing first at Bermuda Bio-
logical Station and then at my home in-
stitution at that time, the University of
Alaska. Together we made some cruises
out of Woods Hole to the Sargasso Sea
and to the Indian Ocean. We used the
stable isotope 15N to measure nitrogen
uptake rates of phytoplankton. The
data obtained from the Bermuda work
and from the cruises provided the basis
for the paper.

The only real obstacle to the re-
search was the development of tech-
niques suitable for use at sea and in
remote locations. Mass spectrometers
were not generally so available at that
time, and, as it was desirable in the ear-
ly stages to have some results on ship-
board, it was necessary to take relative-
ly complex and cantankerous machines
to sea.

It was great fun to be in at the begin-
fling of an exciting period for biological
oceanography and to contribute some-
thing basic to it. I hope from my de-
scription it is clear that the paper was
the result of an evolutionary process in
which a number of individuals played
important roles. It is even more gratify-
ing to see that the concept presented in
the paper has been useful to others and
is being modified by further studies.

The paper has been cited often be-
cause it set the basis for understanding
or at least for studying the role of nitro-
gen and the sources thereof to phyto-
plankton. The data presented showed
that very little productivity could be re-
moved as yield from nutrient-poor seas,
such as the Sargasso, since productivity
there depended for most of the year on
recirculation of nitrogen as ammoni-
um. As more researchers1-3 have joined
in studying production processes in the
ocean, the paper is cited often in con-
junction with geochemical flux studies.
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