SCIENCE

652

DISSOLVED PHOSPHORUS AND INORGANIC NITROGEN IN THE WATER
OF THE MISSISSIPPI RIVER
IN 1921 MeHargue and Peter2 published some
results of quantitative studies of the mineral plantfood in natural waters. In their studies were included
samples of water from the Mississippi River at Minneapolis, Minn., and Baton Rouge, Louisiana. These
authors found that the phosphorus expressed as
P205 at these two stations amounted to 0.25 and 0.15
ppm respectively. From the method employed by
them it appears that they determined the total phosphorus in the filtered water rather than the soluble
phosphorus only. According to these authors nitrate
nitrogen was absent from the Minneapolis sample but
occurred in the Baton Rouge sample to the extent of
0.8 ppm. Ammonia nitrogen was apparently not
determined in the Minneapolis samples; in the Baton
Rouge sample it was present in small quantities.
The present writer has for some time been interested in determining what inorganic constituent of
pond water may be the factor that limits plankton
production and hence fish production. A rather extensive series of determinations of the principal forms
of inorganic nitrogen, and of the soluble and the total
phosphorus has been made on the pond waters at
Fairport, Iowa.3 The results of these studies point
towards the soluble phosphorus as the limiting factor.
Nitrogen as free ammonia and as nitrates was always
present but there were times when the soluble phosphorus was completely exhausted. Since these ponds
are supplied with water from the Mississippi River,
it seemed of interest to determine the variations in
these constituents of the river water. These determinations have not been made as regularly as may be
desired, but still they give some idea of the amount
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of free ammonia, nitrates, organic nitrogen, and
soluble phosphorus present in the water of the Mississippi River.
The variations in the soluble phosphorus, nitrate
nitrogen, and ammonia nitrogen for 1929-30 are presented graphically in Fig. 1 expressed in milligram
per m3. Only the soluble phosphorus by Denige's
method is shown in the graph. The total phosphorus
was not regularly determined but 15 determinations
on unfiltered surface samples gave an average of
0.136 ppm; 8 bottom samples gave an average of
0.173 ppm.
The soluble phosphorus varied considerably. The
maximum for the surface samples occurred on Sept.
21, 1929, and amounted to .065 ppm; the maximum
for the bottom samples occurred on June 18, 1930,
and amounted to 0.082 ppm. The minimum for both
top and bottom samples occurred on April 4, 1930.
At this time the soluble phosphorus had been reduced
to a trace. These minimum values occurred simultaneously with an enormous increase in the phytoplankton. This again points toward the conclusion
that the soluble phosphorus may at times be a limiting factor. The range of the ammonia nitrogen in
the surface samples is from a minimum of 0.012 ppm
to a maximum of 0.224 ppm. In the bottom samples
this form of nitrogen varies from a minimum of 0.020
ppm to a maximum of 0.184 ppm. Nitrate nitrogen
in surface samples ranged from 0.051 ppm to 0.914
ppm and in the bottom samples from 0.060 ppm to
0.776 ppm.
On the basis of an analysis of 44 samples of water
it is concluded:
(1) Inorganic nitrogen is apparently not a limiting factor in the waters of the Mississippi River at
Fairport, Iowa.
(2) Soluble phosphorus may at times become a
limiting factor.
A. H. WiuBE
U. S. BuRnAu 0or FisHERITs STATION,
FAIRPORT, IOWA.
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ROFESSOR JOHANNES LINDWORSKY, S. J., in his Experimentelle Psychologie presents an impartial survey of the recent important developments in
the whole field of German experimental psychology. The work is a real compendium of experimental facts concerning the materials out of which experience is
built up. It incorporates the results of the author 's own important investigations, and
summarizes the prolific studies of his colleagues. How we see colors-how we hear
tones-how our fantasy operates-how we acquire and lose the contents of memoryhow our emotions arise-how human thinking develops knowledge from existing
knowledge-how our will achieves its goals-are some of the topics discussed. The
book will be of particular interest for its analysis of the apprehension of relationsthe author 's particular field of investigation-and for its inclusive and adequate
picture of thinking, willing, and feeling-topics neglected by the American psychologist.
The English translation has both scientific accuracy and literary merit to recommend it. In all, the book is an outstanding contribution to the list of texts and references on this subject.
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C OLLATERAL experimental work is now recognized as an essential part of the
elementary psychology course. If you have hesitated to introduce it because of
lack of laboratory facilities you will find this new publication a highly satisfactory solution to your problem. It is a laboratory guide and notebook in one, providing complete directions and record sheets for forty-four interesting experiments
in general and applied psychology-all of which can be performed right in the class
room. It will give your students a real exposure to laboratory facts and principles
without burdensome expense or inconvenience. One professor writes:
"I find it an outstanding manual. It gives a wide choice of experimental material and makes
progress much easier for the student by clear sch3matic drawings and specific references to relevant

literature. Besides listing a large number of simplified orthodox demonstrations the author has introduced original experiments which should prove highly welcome to
teachers of general psychology courses. Not the least attractive
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aspects of the book are its clear printing and low price."
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"This composite book, like so many others of the kind that have
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the material included here is not generally known, except to specialists, and demonstrates the ingenuity and sportsmanship of scientists
in the face of difficulties . . . the reader may rest confident that the
total effect of his reading will lead unerringly toward a truer appreciation of what the biological sciences have done and can do for
human welfare."
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to the subject of viscometry. In it the investigator may find some account of most of the
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In the first part the author applies mathematical
reasoning to a biological problem; in the second
part the sociological implications are considered.
"One of the most important treatises in eugenics
that has appeared in the century." (Eugenical
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" For ecologists and other naturalists there is much
meat in this small book. With an open mind
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author has put forward some suggestive new ideas
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containing a systematic discussion of the theory
of surfaces from the standpoint of the molecular
theory. Dr. Adam 's view is both novel and
scholarly, and the numerous industrial applications
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