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• Deep-water mosses were collected from 25 of the 39 lakes sampled

in northern Wisconsin, with most containing significant amounts of
moss. Five lakes contained high moss abundance (50% or higher
frequency of collection per dredge), while nine lakes contained
moss in modest abundance (18% to 40% frequency of collection
per dredge).

• Most lakes contained one or two species of moss, with three lakes
containing four species, and one lake containing five. Mosses were
collected within or below the thermocline with a minimum depth
average of 6.4 meters and a maximum average depth of 11.1
meters.

• To better understand moss occurrence patterns across the sampled
lakes, ordination statistics were run based on the following
physio-chemical characteristics: pH, alkalinity, surface area of
lake, maximum depth and secchi depth.

• Through the use of principal component analysis, we found that
deep-water moss was typically present in lakes with low alkalinity
and low pH (Figure 3). Exceptions to these conditions suggests
that other factors not incorporated in our analysis are involved in
the determination of moss occurrence in freshwater lakes.

• In a small number of freshwater lakes around the world, bryophytes
have been documented in deep-waters well below the depths of other
plant life. However, because of their isolation, very little is known about
their ecology, especially in Wisconsin where the first record of deep-
water bryophytes was reported in the early 1930s (Juday, 1934) .

• The purpose of this study was to complete an extensive survey of deep-
water mosses from lakes in northern Wisconsin. Our survey had two
principal objectives: (1) characterize the distribution, abundance and
diversity of the deep-water mosses collected from these lakes and (2)
identify environmental factors that influence these patterns.

• Our study represents the first large scale intensive examination of the
deep-water mosses in Wisconsin. It is a necessary first step towards
answering questions about how mosses colonize lakes and what role
they may play in freshwater ecology.

• Sampling was conducted in 36 freshwater lakes in seven counties in
northern Wisconsin (Figure 1). Lakes selected had a maximum depth of
over ten meters, secchi depth of over three meters and below 100mg/L
alkalinity based on DNR data. A large range of depths were sampled (5
to 20 meters) to ensure each lake was comprehensively searched. Moss
samples of no more than three grams were collected per site.

• Water chemical analysis was completed through obtaining 100ml
samples at the surface and five meters below surface with a Van Dorn
sampler for measurements of alkalinity and pH. A Hydrolab Sonde was
used to measure lake characteristics such as depth, temperature, pH,
dissolved oxygen, specific conductivity, and raw conductivity.

• To confirm or deny the abundance of moss at the bottom of each lake,
video recordings were generated and reviewed (Figure 2).

• Identification of moss species was conducted based on physiological
characteristics when compared to a photographic database.

• Our study seems to indicate a correlation between the acidification of
freshwater lakes and the increased growth of the deep-water moss.

• Literature review revealed consistency in our species richness data
(one or two species per lake, with a max of 5 species) compared to
other lakes with deep-water dwelling bryophytes (Farmer, 1988).

• Moss tissue often contained bacteria and algae interfering with the
identification of species completed through genetic sequencing. For
this reason, our identification method relied on using external sources
such as referencing photographic database external morphological
characteristics.

• Future research may focus on the continuation of sampling lakes in
Wisconsin and taking measures to find a correlation between
acidification and deep-water moss growth. Other environmental
factors such as nitrogen and phosphorus levels can be recorded to
observe their connection to moss presence and eutrophication in
freshwater lake ecology.
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Figure 1: The geographic locations of each lake sampled for the 
presence of deep-water moss species and lake characteristics.

Figure 3: Principal component analysis was performed on all of the data from the 
lakes sampled. Green symbols represent lakes with moss presence, and red symbols 
represent lakes with moss absence. Alkalinity and pH had the strongest correlation 
with the presence of moss although surface area, depth, and water clarity influenced 
the patterns displayed.
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Figure 2: Moss colony recorded at the bottom of a lake. Unlike terrestrial moss, 
aquatic moss is inclined to grow vertically due to the density of the freshwater 
making up for the lack of vascular tissue.
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