
 Oecologia ( 1993) 94:286-294 ~ZZ ? I

 Oecologia

 ? Springer-Verlag 1993

 Factors initiating algal life-form shift from sediment to water

 Lars-Anders Hansson

 Institute for Ecology/Limnology, P.O. Box 65, S-221 00 Lund, Sweden

 Received: 10 October 1992 / Accepted: 28 January 1993

 Abstract. In enclosure and whole-lake experiments, I

 tested whether life-form shift (recruitment) is a passive

 process induced by turbulence, a seasonal phenomenon,

 or a behavior that can be induced by alterations in en-

 vironmental variables. The number of algal cells re-

 cruited from the sediment varied considerably during the

 experimental period. The most important migrating

 genera in this study were: Cryptomonas, Dinobryon,

 Gonyostomum, Gymnodinium, Peridinium, and Synura.

 An obvious conclusion is that it is not the same factor in

 each case that causes life-form shift, but that different

 triggering factors operate in different algal species. Tur-

 bulence and temperature were similar in all treatments

 and therefore did not cause the considerable fluctuations

 and trends in algal recruitment in the enclosures. This

 suggests that life-form shift is not a passive process

 driven by wind and temperature-induced currents. In the

 enclosure experiment, alterations in the light r?gime ex-

 plained a major part (up to 53%) of the variation in

 recruitment for most genera. For Gymnodinium this was

 corroborated in the whole-lake experiment, where the

 depth of the euphotic zone explained 41 % of the varia-

 tion in recruitment. For Cryptomonas, however, 64% of

 the variation in recruitment was explained by the depth

 of the "oxycline", whereas 52% of the variation in re-

 cruitment of Synura were explained by the depths of the

 euphotic zone and the oxyline. Peridinium pusillum and

 P. wisconsinense showed low recruitment at high zoo-

 plankton abundance and high recruitment at low zoo-

 plankton abundance in the lake experiment, as well as in

 the enclosure experiment. Thus, the hypothesis that the

 presence of grazers can induce shifts in behaviour of

 some algal groups cannot be rejected.
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 Several studies have demonstrated vertical migration of

 algal cells within the water column (Lund 1954; Rey-

 nolds 1975; Kiemer 1976; Konopka 1981, 1982), a be-

 havior made possible by physiological or morphological

 adaptations, such as flagellae or gas and ballast vacuoles.

 As well as the vertical movements within the water vol-

 ume, another intriguing aspect of algal migration is the

 possibility of a "life-form shift" between the sediment

 surface and the water column. Such recruitment from

 one habitat to another may affect nutrient levels (Salonen

 et al. 1984; Bostr?m et al. 1989; Pettersson et al. 1992)

 and species succession in the water column, and may also

 be an adaptive behavior in a variable environment

 (Hansson ms). In contrast to the substantial number of

 studies of algal migration within the water column, few

 studies have focused on the recruitment of algae from the

 sediment surface to the water, although the possibility

 that it occurs has been suggested (Lund 1954; Reynolds

 and Rogers 1976). Furthermore, life-form shift may be

 an important population variable, in addition to grazing,

 growth and sinking, and may account for a considerable

 part of the unexplained variance in phytoplankton com-

 munity dynamics, such as temporal succession and domi-

 nance patterns (Hansson in prep.). Hence, if life-form

 shift is more important in phytoplankton succession pat-

 terns than previously thought, it may be of importance

 to assess the mechanisms behind life-form shift, i.e., find

 out which factors trigger migration from one habitat to

 another.

 Since light levels seem to be crucial for the vertical

 migration of algae in the water column (Reynolds 1976;

 Konopka et al. 1978; Konopka 1982), a reasonable

 prediction is that light is also important in triggering

 recruitment of algae from the sediment surface. Another

 possible factor initiating life-form shift is nutrient avail-

 ability in the water (Walsby and Klemer 1974; Klemer

 1976; Cullen and Horrigan 1981), i.e., it may be adaptive

 to be in the water column during periods of optimal

 nutrient availability. Similarly, it may be adaptive to stay

 on the sediment surface during periods of high grazing

 pressure from zooplankon. If algae are able to detect

 optimal nutrient concentrations, as indicated by several

 studies (Walsby and Klemer 1974; Klemer 1976; Cullen
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