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To establish colonization of gravel-filled trays by aquatic invertebrates, we used concurrent simultaneous 
placementlsequential removal and sequential placement/simultaneous removal sampling schedules over 
12-d intervals in a river of central ADberta. Colonization trays collected more taxa and greater numbers of 
animals than did unit area (Hess) samples of the natural substrate. There was no correlation between rank 
of abundance of the 10 most prevalent taxa found in colonization trays and in Hess samples. The two 
sampling schedules produced significantly different estimates of colonization rate and numbers for 6 of 10 
abundant taxa. From hypothetical colonization curves derived for Baetis trieaudatus Dodds larvae from 
information on drift tendencies and settling abilities, we suggest that temporal pattern of tray colonization 
is strongiy dependent on fluctuations in mean current velocityand short-term changes in upstream benthic 
density. 

Pour estimer la colonisation de plateaux de graviers par les invertebres aquatiques, nous avons utilise des 
calendriers d'echantillonnage, se repetant tous les 12 jours, prevoyant d'une part le placement simultane 
suivi de  retrait sequentiel ou, d'autre part, le placement sequentiel suivi du retrait simultane. Les essais 
ont ete effectues dans une riviere du centre de  IfAlberta. Le nombre d'especes dans les plateaux etait 
superieur au nombre trouve dans lies 6chantitions (de Hess) des substrats naturels. I I  n'y avait pas de 
corr6lation entre le rang d'abondance, pour les 10 especes les plus nombreuses, dans les plateaux de 
colonisation et les echantillons de Hess. Les deux modes d'echantillonnage conduisaient a des estima- 
tions differant de fason significative des taux de  colonisation et des nombres d'individus pour 6 des 10 
esphces les plus abondantes. Des courbes hypothetiques de colonisation obtenues pour Jes larves de  
Baetis tricaudatus Dodds a partir de  donnees sur la derive et ["aptitude a se deposer laissent a penser que 
la colonisation des plateaux en fonction du temps depend fortement des variations de vitesse du courant 
et des modifications a court terme de  la densite benthique en amont. 
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olonization studies have become am increasingly popu- 
lar means of examining the composition of lotic 
communities. Sample substrates can be standardized, 
ahus reducing intersample variability and permitting 

controlled tests of factors that might influence the benthic 
community (Rabemi and Minshall 1977; Culp et al. 1983). 
Colonization methods are particularly valuable in large rivers 
where standard benthic sampling is difficult. However, artificial 
substrates only approximate natural river substrate and do 
not always collect a sample representative of the benthic 
community. Because individuals of different taxa colonize at 
different rates, it is often unclear how long artificial substrates 
must remain in place before they become representative. 
Rosenberg and Resh (1982) comprehensively reviewed the 
benefits and shortcomings of artificial substrate methodology. 

Traditionally, colonization studies have followed a "simul- 
taneous placement" (SP) design; all samplers are introduced at 
one time and are subsequently recovered according to some 
predetermined schedule (Ulfstrand et al. 1974; Rabemi and 
Minshall 1977). This technique is appropriate for monitoring 
seasonal changes in species composition or abundance. How- 
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ever, where the colonization process itself is of interest (e.g. a 
comparison of colonization among treatments) a more suitable 
design is "simultaneous removal" (SR) (Shaw and Minshall 
1980). By this method, samplers we periodically set in place 
and all are removed on the last day of the study. This ensures 
that all samplers are exposed to similar fluctuations in environ- 
mental conditions, at least immediately prior to recovery, and 
that animals collected are from the same sampling population. A 
shortcoming of this method is that stream perturbations can 
result in loss of all samples. Sheldon (1977) suggested that this 
problem might be minimized by estimating colonization rate 
andlor extrapolating equilibria1 numbers of individual taxa from 
data collected over relatively short intervals. 

Luttrell and Meier (1982) compared SP and SR designs over 
12 wk and found substantial differences in accumulation of 
periphyton chlorophyll a ,  macroinvertebrate abundance, and 
standing biomass. Our study evaluates short-term colonization 
trends of individual taxa and examines the applicability of 
Sheldon's (1 977) methods. Our specific objectives were to 
determine whether (1) colonization trays exposed for short 
periods collect a representative sample of the local benthic 
community, (2) SP and SW sample schedules reflect the 
coBoarization process equally well, and (3) the colonization 
process is significantly affected by temporal variation in current 
velocity. 
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