
Here are the raw data for the vegetation zonation of Axe Lake collected in 1979 

prepared by Paul Keddy in 2018 

 

When I was a young professor at the University of Guelph, I spent some years, and particularly 

the early summer of 1979, looking for the best example I could find of vegetation zonation in a 

wetland on a shoreline.  I expected to find it on the Great Lakes, but after fruitless searches, the 

lakes then being in a high-water phase, I explored some interior lakes, including Axe Lake.  As I 

recall, I was led there by an herbarium specimen of Rhexia viriginica that indicated the presence 

of wet meadows with rare plants.  At that time, the north end of the lake was relatively pristine, 

with access mostly via boat from an old road leading to an abandoned causeway at the southeast 

end of the lake.  The general ecology of this lake and its flora are described here: 

Keddy, P.A. 1981.  Vegetation with Atlantic coastal plain affinities in Axe Lake, near 

Georgian Bay, Ontario.  Canadian Field Naturalist 95:241 248. 

 

(for a colour version of this photo see Plant Ecology 2017 Figure 3.18) 



The following data describe the vegetation zonation of the lake along two gradients: elevation 

(based upon water depth and elevation surveys with an automatic level) and exposure to waves 

(from a protected bay in the east to an exposed shoreline in the west.  Each page represents one 

transect, going from upper to lower elevations (left to right) – the plant names make this 

progression obvious. There are 25 transects, each with 20 elevation ranges (beginning 0.5 m 

above the waterline), for a total of 500 discrete sample units.  Each of these sample units can be 

treated as a quadrat, but strictly speaking they are not, since one dimension of the quadrat is 0.5 

m wide, while the other represents a 5 cm elevation range. For each elevation range in each 

transect, a list of species present and absent is given as 1 and 0. The transects are numbered from 

1 (most exposed to waves) to 25 (least exposed to waves.) The sampling methods are described 

in more detail in the following paper (and three extracted pages follow this introduction.) 

Keddy, P.A.  1983.  Shoreline vegetation in Axe Lake, Ontario: Effects of exposure on 

zonation patterns.  Ecology 64: 331 344. 

Here are a few profile sketches of the transects.  In this figure, ‘sand’ refers to the transects most 

exposed to waves, while ‘peat’ transects are least exposed to waves. In each case, the upper level 

of the transect is dominated by shrubs, while the lower level of the transect is dominated by 

aquatic plants. 

 

All of these plants were documented by herbarium specimens confirmed by experts. I was 

careful about this work. In some cases—particularly noteworthy species—duplicates were sent to 

Agriculture Canada and the University of Toronto Herbarium. (Note that you should not look for 

my personal supporting specimens. Many of the original specimens were lost when I became ill 



in the late 1980s.  I was unable to care for the herbarium in my lab, and some specimens were 

consumed by insects.  When the University of Ottawa shut down my lab, both specimens, seed 

collections, and some raw data were simply thrown into trash bins.  The data here were among 

those I rescued on a one day visit.) 

These data were scanned in 2018 from computer printouts kept in my personal archives. This 

data set is still likely one of the best for documenting vegetation zonation along an elevation 

gradient in a shoreline wetland. They therefore illustrate the many types of wetland (and aquatic) 

vegetation found in the Georgian Bay area.  Their initial significance for plant ecology is 

described in the above 1983 paper, and the longer term significance in relation to more recent 

zonation studies is summarized in the following book in a section titled “Empirical studies of 

patterns along gradients” on pages 441-448. 

Keddy, P.A. 2017. Plant Ecology: Origins, Processes Consequences. Cambridge 

University Press, Cambridge, UK. 604 p. 

Axe Lake was also the site for many other studies over nearly a decade.  Some of the relevant 

papers are in the following list.  The full list can be found on my web site 

www.drpaulkeddy.com.  Scott Wilson was the graduate student who carried out much of the 

experimental work. He became a professor of plant ecology, and is now retired. 

Keddy, P.A. 1982.  Quantifying within lake gradients of wave energy:  Inter relationships 

of wave energy, substrate particle size and shoreline plants in Axe Lake, Ontario.  

Aquatic Botany 14:41-58. 

Wilson, S. D., P.A.  Keddy, and D. L. Randall.  1985.  The distribution of Xyris difformis 

Chapman along an environmental gradient:  an experimental study.  Canadian Journal of 

Botany 63:1226-1230. 

Wilson, S. D. and P.A. Keddy.  1985.  The shoreline distribution of Juncus pelocarpus 

along a gradient of exposure to waves: an experimental study.  Aquatic Botany 21:277-

284. 

Keddy, P.A.  1985.  Wave disturbance on lakeshores and the within-lake distribution of 

Ontario's Atlantic coastal plain flora.  Canadian Journal of Botany 63:656-660. 

Wilson, S. D. and P.A. Keddy. 1985.  Plant zonation on a lakeshore gradient:  

physiological response curves of component species.  Journal of Ecology 73:851-860. 

Wilson, S. D. and P.A. Keddy.  1986.  Species competitive ability and position along a 

natural stress/disturbance gradient.  Ecology 67:1236-1242. 

Wilson, S. D. and P.A. Keddy.  1986.  Measuring diffuse competition along an 

environmental gradient:  results from a shoreline plant community.  The American 

Naturalist 127:  862-869. 

Wilson, S. D. and P.A. Keddy.  1988.  Survivorship, biomass accumulation and species 

richness along an environmental gradient.  Oikos 53:375-380. 



Keddy, P.A.  1989.  Effects of competition from shrubs on herbaceous wetland plants:  a 

four year field experiment.  Canadian Journal of Botany 67: 708-716. 

In addition, when I worked at the University of Ottawa (1982-1999) we sometimes collected 

living plants from Axe Lake for use in research there. For example, seeds and adult plants from 

Axe Lake were used screening for life history traits, in work such as: 

Shipley, B., P.A. Keddy, D.R.J. Moore and K. Lemky.  1990.  Regeneration and 

establishment strategies of emergent macrophytes.  Journal of Ecology 77: 1093-1110. 

McCanny, S. J., P.A. Keddy, T. J. Arnason, C.L. Gaudet, D.R.J. Moore and B. Shipley.  

1990.  Fertility and the food quality of wetland plants:  a test of the resource availability 

hypothesis.  Oikos 59: 373-381. 

There is one more reason the data are important.  I have not visited the site in more than a 

decade.  Sadly, I am told that there is now a cottage development on the lake, and the north shore 

has been badly damaged by all terrain vehicles.  Hence, it would no longer be possible to collect 

such data, and given the pace of development in the Muskoka area overall, this data set may be 

the best record we have of the original vegetation of gently sloping shorelines on lakes east of 

Georgian Bay. 

If you wish to put these data into a regional conservation context, my web page on this topic is 

http://www.drpaulkeddy.com/conserv_ontarioacpflora.html. The key reference paper is: 

Keddy, C.J. and M.J. Sharp. 1994. A protocol to identify and prioritize significant coastal 

plain plant assemblages for conservation. Biological Conservation 68: 269-274. 

I wish you well with further use of these data. 

Regards, Paul Keddy, Ph.D., FSWS, MSM. 

http://www.drpaulkeddy.com/conserv_ontarioacpflora.html
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Note: the preface to this printout explains the sampling methods and provides citations to relevant published papers
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