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The diel periodicity in density of Ephemeroptera nymphs on an undisturbed stream bottom was documented by direct 
observation. The study was conducted in a second-order Rocky Mountain foothill stream in Alberta. Observations were made for 
24-h periods, twice during a new moon and twice during a full moon; the times of the dark and light periods were noted. Nocturnal 
observations were made using a red light. The abundance of drifting nymphs, incident light, percent cloud cover in the sky, and 
water temperature were recorded to determine if they were related to the observed diel periodicity on top of the substratum. The 
taxonomic groups of Ephemeroptera nymphs examined were Cinygmula, Heptageniidae (Cinygmula and Epeorus), Baetis, 
Baetis-Ameletus, Ameletus, Drunella coloradensis Dodds, and total fauna (all groups including minor taxa). In response to the 
artificial light used for observations, total fauna, Cinygmula, and Baetis nymphs were not affected by the light, and the nymphs 
were not found to be negatively phototactic. Total fauna and Heptageniidae nymphs exhibited a diel periodicity between 24-h 
periods; the Baetis-Ameletus group also had a diel periodicity. Cinygmula, Baetis, and D. coloradensis nymphs did not exhibit a 
diel periodicity. Most taxonomic groups were at greater densities on the top of the substratum in the dark period than in the light 
period. For small and large size classes of nymphs examined, only the small Heptageniidae and Baetis-Ameletus nymphs 
showed a diel periodicity in density. Drift of the common groups of nymphs was aperiodic and not statistically correlated with the 
diel density of nymphs on the substratum. In general, incident light, percent cloud cover, and water temperature were not 
correlated with the diel density of the taxonomic groups on the top of the substratum. 
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La pCriodicitC journalike de la densit6 des larves d'EphCmCropteres a CtC determinee par observation directe sur le fond intact 
d'un ruisseau d'ordre 2 des contreforts des Rocheuses en Alberta. Les observations se sont CtalCes sur 24 h a quatre reprises, deux 
fois en pCriode de nouvelle lune et deux fois en pCriode de pleine lune. Les pCriodes d'obscuritC ont CtC notees et les observations 
nocturnes ont CtC faites a la lumikre artificielle rouge. L'abondance des larves en dCrive, la lumikre incidente, le pourcentage de 
couverture de nuages et la tempkrature de l'eau ont CtC mesurks dans le but d'kvaluer leur relation avec la pCriodicitC de la densit6 
des larves sur le substrat. Les groupes taxonomiques considCrCs Ctaient Cinygmula, les Heptageniidae (Cinygmula et Epeorus), 
Baetis, Baetis-Ameletus, Ameletus, Drunella coloradensis Dodds et la faune totale (y compris les taxons rares). La faune totale 
ainsi que les larves de Cinygmula et de Baetis n'Ctaient pas affectCes par la lumikre artificielle utilisCe pendant les observations; 
ces larves ne montraient pas de phototactisme nCgatif. La faune totale, les larves d'Heptageniidae et du groupe Baetis-Ameletus 
avaient une pCriodicitC journalikre, alors que les larves de Cinygmula, Baetis et D. coloradensis n'en avaient pas. Dans la plupart 
des groupes, il y avait plus de larves sur les substrats pendant les pCriodes d'obscuritk qu'a la lumike. Lorsque les tailles Ctaient 
considCrCes, seulement la densite des larves de petite taille d'Heptageniidae et de Baetis-Ameletus suivait une pCriodicitC 
journalike. La derive des groupes abondants Ctait apkriodique et il n'y avait pas de corrClation statistique entre la dCrive et la 
densit6 journalike des larves sur le substrat. En gCnCrale, la lumikre incidente, la couverture de nuages et la tempkrature de l'eau 
n'Ctaient pas relikes a la densite journalike des larves des divers groupes taxonomiques sur les substrats. 

[Traduit par la revue] 

Introduction 
Before the 1960's there were few studies on the diel 

periodicities of aquatic insects. Notable exceptions were studies 
by Moon (1 940) and Harker (1 953). In the 1960's, interest was 
stimulated by the discovery of diel periodicity in the drift of 
stream invertebrates. Since that time, diel periodicities of drift 
have been demonstrated for many taxa and in many parts of the 
world (see reviews by Waters 1972; Miiller 1974). However, 
the mechanisms involved in this diel periodicity are still not well 
understood. Two types of periodicity on the substratum have 
been identified: diel positioning changes and diel activity levels 
(Wiley and Kohler 1984). Diel positioning changes of benthic 
invertebrates, as indicated by diel changes in density on the top 
of the substratum, are considered here. 

There is much debate as to whether diel drift periodicity is 
accounted for by an assumed accidental displacement or by an 
active release of animals from the substratum (see Wiley and 
Kohler 1984; Allan et al. 1986). Whether drift is due to 
accidental or active departure from the substratum, it would be 
expected to be directly related to diel densities of the zoobenthos 
on the substratum. If drift and density are unrelated, accidental 

displacement can be rejected as the predominant mechanism to 
explain the diel periodicity in drift. Several hypotheses have 
been proposed to explain diel density changes of the zoobenthos 
on the substratum. A premise of these hypotheses is that benthic 
animals are present on the top surfaces of the substratum mainly 
at night. Phototaxis, responses to predation, foraging period- 
icity, and respiratory needs of animals may account for this 
phenomenon (see reviews by Hynes 1970; Waters 1972; Wiley 
and Kohler 1984). 

Many immature aquatic insects have been reported to be 
negatively phototactic. Therefore, the organisms would be 
present beneath the substratum particles during the daylight and 
migrate to the top surfaces of the substratum in the dark. 
Visually foraging predators, such as fish, are thought to cause 
the zoobenthos on top of the substratum to move to the bottom of 
the rocks during daylightlhours. High densities of zoobenthos 
on the top of the substratum may also be related to feeding 
periodicity of the animals. Because many immature aquatic 
insects feed on attached algae and fine organic material on the 
upper surfaces of the substratum, nocturnal foraging behaviour 
might reduce risk of predation. High nocturnal densities of prey 
















