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THE RELATIONSHIP OF VERTICAL TURBULENCE
AND SPRING DIATOM FLOWERINGS

By

GORDON A. RILEY

Bingham Oceanographic Laboratory
and the
Woods Hole Oceanographic Institution®

The causes underlying the initiation of the spring diatom flowering
have been a subject of vigorous discussion in recent years. With the
gradual accumulation of records it has become quite clear that no one
factor controls this peculiar phenomenon. The obvious prerequisite,
an abundant supply of nutrient salts in the euphotic zone, is generally
satisfied during the autumn and early winter, yet a flowering does
not in most cases follow immediately. In a few localities, such as
Cape Cod Bay and Ipswich Bay (Bigelow, 1926), the Woods Hole
region (Fish, 1925), and Long Island Sound (Riley, 1941), diatom
bursts have been recorded in December or January, but in most north
temperate waters they do not occur until March or April.

Atkins (1928) maintained that in the English Channel light is the
controlling factor. Through a period of several years he correlated
the beginning of the spring flowering with the time when the vernal
increase in radiation began. Marshall and Orr (1928) found by ex-
perimental means that not only was there sufficient light for plankton
growth at the surface even in mid-winter, but that on sunny days it
might even be strong enough to inhibit growth. They suggested,
however, that the length of day might be an important factor par-
ticularly at lower levels.

That Atkins’ conclusions did not have a universal application was
shown by Fgyn (1929) who found that the vernal increase on the
Norwegian coast began near land and occurred somewhat later in deep
water, although the radiation was approximately uniform throughout
the entire area. He, and later Gran (1932), thought this was due
to liberation of nutrients near shore by the outpouring from the spring
thaw. But Bigelow, Lillick, and Sears (1940) showed that similar
differences in the time of the spring flowering occurred in the Gulf
of Maine in places where the salinities did not show the freshening
influence of land drainage until after the beginning of the bloom.

* Contribution number 315.
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