
Eleven species of phytoplankton represent-
ing five different classes of algae were ana-
lysed for their chemical constituents. All
analyses were performed on cells growing
exponentially. The results showed that ma-
rine phytoplankton have very similar or-
ganic composition when grown under simi-
lar conditions, regardless of either the size
of the phytoplankton cell or the class to
which it belongs. [The SCI® indicates that
this paper has been cited over 180 times
since 1961.]
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“In 1958, I obtained a PhD in biochemis-
try from the faculty of medicine, McGill
University. All of my colleagues who ob-
tained doctorates at about the same time
were most anxious to start careers in medi-
cal research, where the promise of achieving
distinction, including the remote possibility
of a Nobel prize, was open to all. I chose to
enter the field of biological oceanography
for which I was much derided by my col-
leagues, who couldn’t see the remotest con-
nection between a PhD dissertation on the
etiology of silicosis and a career in biologi-
cal oceanography. In fact, there was very lit-
tle connection between the two but in 1958
potential oceanographers were hired from
the ranks of respected disciplines. My back-
ground in biochemistry together with my
own highly personal belief that biological
oceanographic research was more interest-
ing than medicine set the stage for the publi-
cation cited above.

“In order to break into a new field I felt
that it would be necessary to write a corn-

prehensive work that people would notice.
Since I had no philosophical background in
biological oceanography, I studied the
limited amount of literature that was
available in order to discover some leading
article which might both inspire me to re-
search, while at the same time fall within my
capabilities as a freshman PhD.

“In my search of the literature, one per-
son stood out whose professional back-
ground as a chemist was not too far from my
own. In 1884, Dittmarl published a report on
the chemical composition of seawater. He
analysed 77 samples which had been col-
lected from around the world during the
famous voyage of HMS Challenger and his
results were widely quoted in every text I
could find.

“Not being able to repeat Dittmar’s first, I
looked around for a somewhat comparable
situation in the more biological world to
which I belonged. My choice for a compara-
tive analysis fell on different classes of phy-
toplankton, there being in 1958 no widely
held view of what, if any, were the
basic differences in the chemical composi-
tion of phytoplankton of different classes
and different sizes. About two years after
starting my analyses, I was able to report on
a reasonably wide range of species with re-
spect to their major biochemical constitu-
ents. I believe that the subsequent frequent
citing of these analyses is because they give
marine organic chemists as well as algal
physiologists a baseline appreciation from
which to discuss the value of their own work
on the cycling of organic materials in the
sea. As a paper, however, I am not particu-
larly proud of its content because it lacks
any philosophical rationale; unfortunately,
those papers that I have written containing
what I believe to be some philosophical in-
sight on biological oceanography have not
merited the Citation Classic recognition.
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one way, however, this might be considered
reassuring to science in that facts are ob-
viously more appreciated than specula-
tions!

“For a recent review on the chemical
composition of particulate material in ma-
rine environments, see Riley and Chester
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or Bougis.”
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