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THREE TEXT FIGURES
. The composition of sea water in the marine environment
with respect to nitrogen and phosphorus is known to be regu-

_ lated in a large measure by the growth and activity of organisms.
The cycle of synthesis and decomposition involves the absorp-

 tion of these nutrients by growing plants and the release upon

decay of their tissues. The first phase takes place within the

& photosynthetic zone, and the second phase largely in the “zone

of decay” below this productive Zzone. QOxidative processes
during the decomposition phase entail the utilization of oxygen
which, as a by-product of the synthesis phase, is conditioned
by the oxygen exchange between the atmosphere and the surface
layer of water with which it is in contact. In the underlying
zone of decay the amounts of dissolved oxygen and the nutrient
salts can be accounted for by the mineralization of organic
matter and the addition of new supplies of these materials due
to water circulation. 3

Thus, as Ketchum (1947) has pointed out, three processes
are readily recognized as motivating the cycle, namely, the
assimilation by plants, regeneration of the nutrient salts follow-
ing the organic breakdown of dead tissues and animal excre-
tions, and enrichment of the water due to circulation. The first
is a process that tends to exhaustion of the available nutrient
salts in solution, which in temperate waters may likely occur
during summer, and in tropical waters practically the whole
year round. The other two are, on the other hand, processes
of replenishment in which these essential materials are either
returned to solution or are augmented by addition from outside
sources. The net result of these processes is to maintain a
nearly constant ratio of nitrogen to phosphorus in the sea
(Ketchum, 1947).

Investigating the N:P ratios of the waters of the Atlantie,
Indian and Pacific Oceans, Redfield (1934) reported results
showing a ratio which varied from around 15 atoms of nitrogen
to one of phosphorus, after applying a salt error correction
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creased with depth; at the surface about 5 times more samples
were collected than at 2,000 meters. A summary of these data

is tabulated in Table 1.
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In averaging, more significant figures than are allowed by
the accuracy of the individual determinations of nitrates and
phosphates were carried to permit a more rational approxima-
tion of the ratios. In the case of the nutrient-deficient top
layers this became mandatory on account of the fact that the
computed ratios would have ranged from zero to infinity.
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F16. 2. Regression line for the nitrate-nitrogen and phosphate-phosphorus.
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Fic. 8. Oxygen, nitrogen, phosphorus ratio curv:eu.

A consideration of Table 2 will reveal the striking fact that
below 400 meters the rate of regeneration of the nitrates, as
can be surmised by their respective vertical gradients, and 1’:hat
of ph(_)sphat,es, ig reflected by the rate at which oxygen is utilized.
In this part of the water column the atomic ratios fall within
a much narrower range than those of the top layers whose
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the water column. A vertical section of the distributions of
these three properties is drawn in fig. 1, which shows a remark-

~able correspondence in the vertical distribution of the three

constituents.

Figs. 2 and 3 show the regression lines for the nitrogen-
phosphorus and oxygen-phosphorus relationships. In the former
the N :P ratio is 13.47 and in the latter the O:P ratio is 205.28,
or a consolidated 0:N:P ratio of 205:13.56:1. This ratio comes
quite close to that reported on plankton by Sverdrup et al.
(1946), which was 212:15:1.
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ILLUSTRATIONS

TEXT FIGURES

Fic. 1. Regression line for the utilized oxygen and phosphate-phosphorus.
2. Regression line for the nitrate-nitrogen and phosphate-phosphorus.
3. Oxygen, nitrogen, phosphorus ratio curves.
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