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PLANKTON STUDIES. V. REGIONAL SUMMARY
By

GORDON A. RILEY

Bingham Oceanographic Laboratory
Yale University

Certain aspects of phytoplankton growth which are so generally
recognized as to be practically axiomatic are presented graphically
in Figure 36. They are explained as follows:

The plankton crop (4, A’) represents the momentary state of the
cumulative balance between the results of phytoplankton production
(F) and phytoplankton removal, or reduction (I). Phytoplankton
production, i. e., the synthesis of new organisms, is dependent on the
accumulation of new building stuffs by the plankton association,
namely photosynthesis (@, G’) and the utilization of nutrients (H).
Consumption of nutrients is favored by a high concentration of
nutrients in the water (Fi); such utilization automatically reduces
the concentration (Hs). The nutrient concentration is replenished by
regeneration and vertical transport (L and M); regeneration is de-
pendent on phytoplankton death (I3). The latter may be a process
of natural death due to depletion of energy, as when there is an
unfavorable balance between photosynthesis and respiration. This
is generally a result of the plant’s sinking below the phototrophic
zone (K;j). Another important factor in phytoplankton reduction is
zooplankton grazing (J).

Temperature probably has a direct effect on all metabolic processes.
These include the synthesis of new plankton material (C,), photo-
synthesis (Cs, C3), respiration (C.), zooplankton activity (Cs), and
bacterial metabolism (C7). Temperature also has a physical effect on
the rate of vertical transport (Cs) through its influence on density, and
on the sinking rate (Cs) through viscosity and perhaps density,
although the latter is less likely to be of primary importance because
the sinking diatoms, as well as the sea water, are affected by tempera-
ture, so that the change in relative densities is dependent only on the
slight differences that exist in their coefficients of thermal expansion.

Light generally has a direct effect on photosynthesis (D., D),
although strong radiation may be inhibitory at the surface (D;). It
also influences zooplankton activity (Ds) and is of course related with
temperature (D).
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In tropical waters and in temperate regions during the summer the
effective regeneration, that is, the rate of vertical transport, is influ-
enced by depth (Bj). Moreover, the total crop of phytoplankton is
affected by depth when the latter is less than the potential thickness
of the phototrophic zone or when bottom influences reduce the trans-
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Figure 36. Relationships of plankton and environment. Solid lines indicate direct
relations, broken lines inverse ones. See text for further explanation.

parency (B:). On the other hand, depth may be an important factor
in reducing the surface concentration of plant material when vertical
turbulence carries it to lower levels (B).

The size of the plankton crop influences photosynthesis (4, 41'),
since the quantity of the catalyst is an essential feature of the reaction;
however, this effect may be partially invalidated by the fact that the
size of the crop is inversely related with light penetration (A4,).



























