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Abstract 

Big Muskellunge Lake, a softwater lake (pH 7.5-8.0, alkalinity 0.36 meq/ L) in northern Wisconsin, har 
bors a diverse (25 species) submersed macrophyte vegetation. The present submersed flora combines species 
generally thought distinct in their ecological affinities, and is very similar to that reported in 1935. The only 
differences are the apparent loss of three previously infrequent Potamoget?n species, and the addition to the 
flora of two infrequent Potamoget?n species and the now abundant Elodea canadensis. Dramatic differences 
in composition and pattern of the vegetation occurred between sites of contrasting exposure and sediment 
type. Substantial compositional variation, at scales ranging from tens of centimeters to tens of meters, 
occurred along transects of contiguous quadrats at uniform depth and exposure. Analyses of species 
sequences along line transects detected significant segregation of species that is most plausibly explained by 
biotic factors such as colonization, clonal growth, and competition. Heterogeneity at small scales of a few 
meters or less is common in Big Muskellunge Lake. Such pattern has been neglected in macrophyte ecology, 

in spite of its significance for neighbor relationships which may critically influence growth and reproduction 
of aquatic plants. 

Introduction 

Compositional change and spatial heterogeneity 
are fundamental and long-recognized features of 
plant communities (Mclntosh, 1980) that have ne 

vertheless received only limited attention in sub 
mersed aquatic plant communities. Most studies of 

compositional change in submersed macrophyte 

communities have stressed the effects of environ 
mental changes such as eutrophication and siltation 

(reviewed by Davis & Brinson, 1980) or introduc 
tions of exotic species (e.g. Nichols & Mori, 1971). 

However, successional sequences in relatively un 

disturbed lakes (Macan, 1977) and lakes acidified 

by precipitation (Grahn, 1977; Hendrey& Vertucci, 
1980) have been reported rarely. Heterogeneity in 

macrophyte community structure has been studied 
from the standpoint of inter-lake compositional 
differences (e.g. Swindale & Curtis, 1957) and 

depth zonation (reviewed by Hutchinson, 1975; 
Spence,'l982).Intra-lake heterogeneity among sites 
of comparable depth and exposure has been consi 
dered (Swindale & Curtis, 1957; Titus, 1983), but 
has not been systematically studied. Such processes 
as competition, colonization, and clonal growth 
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