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Lake Description
Lake Koronis is located within the North Fork Crow River Watershed in Stearns
and Meeker County Minnesota, just minutes south of Paynesville Minnesota. The lake is
approximately 3,014 acres, with a littoral area of 1,176 acres, and has a maximum depth
of 132 feet. Mud lake flows into the lake on the south eastern side of the lake and the
main outflow of
Figure 1. Lake Koronis contour map and aerial image
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The lake has seven
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two owned by the
DNR, two by the
county, two by the
township and one
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Status Index (TSI)
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score of Lake
Koronis has been
10
on the rise. With a
score of 54 (2009),
its trophic status is
considered on the
low end of the
Eutrophic status
(table 1), which puts it in a category of lakes which often see problems related to
persistent algae blooms and other aquatic plant issues. However, on average the TSI lies
within the mesotrophic range which generally only exhibit occasional problematic plant
and algae blooms (MN DNR).
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Table 1. Trophic Status Index ranges

TSI Range

Trophic Status

Characteristics

0-40

Oligotrophic

Clean lake

41-50

Mesotrophic

Temporary algae and plant
blooms

50-70

Eutrophic

Persistent algae and plant
blooms

Greater than 70

Hyper-Eutrophic

Extreme algae and plant
blooms
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Lake Vegetation Survey Objectives
The purpose of this vegetation survey is to describe and analyze the populations of aquatic
species within Lake Koronis summer of 2013. The specific objectives for the survey
included:
1) Estimate the maximum depth of rooted vegetation.
2) Record all aquatic plant species present within the lakes littoral zone.
3) Estimate percent of littoral zone occupied by rooted vegetation.
4) Collect quantitative estimates of species abundance (frequency) for each species
observed during the survey.
5) Develop distribution maps/graphs for the most common species.
6) Survey for the presence or absence of invasive species (if present, distribution maps will
be created).
7) Produce a final report for the survey.

Methods
The survey was conducted mid-July 3013. A point intercept grid method was used
for the survey. The first step in the survey was to create a point intercept grid of sampling
points using Arc Gis software (figure 2). The grid was created for the littoral zone only
(the area between 0 feet and approximately
Figure 2. All 329 Sample sites 2013
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Figure 3. Double headed survey rake

18 feet in depth). The grid
was created using software
and then uploaded to a
Garmin GPS unit. The GPS
was then used to navigate to
each of the 329 sample
points that were created.
Sampling was conducted by
boat (supplied by Karen
Langmo). One side of the
boat was designated as the
sampling side of the boat.
When each survey site was
reached, the double headed
garden rake attached to a
rope was thrown from the
edge of the boat (figure 3), dragged approximately one meter, and then retrieved. The
plant taxa collected from the rake were then separated, and each species was assigned a
density rating of 1-4 depending on relative density (1 being most sparse, 4 being most
dense) within the collected sample. The data was collected on spreadsheets for further
analysis. Frequencies for each species were calculated (table 2.), and distribution maps for
the most common and exotic species were created to observe trends in distribution.
Frequency of occurrence was calculated for each species as the number of sites in which a
certain species occurred then divided by the total number of sample sites.
Example: Frequency: In Lake Koronis there were a total of 329 sample points in the
littoral zone. Sago Pondweed occurred in 148 sample sites. The frequency of Sago
Pondweed is calculated as 148/329 which equals 45%.
Depths were also recorded using an electronic depth finder to determine the maximum
depth of rooted vegetation. The nomenclature used followed Crow and Hellquist (2000)

Results
Maximum Vegetation Depth
In Lake Koronis, vegetation was present to a depth of 17 feet. However, the vast
majority of vegetation that was sampled was seen from 0 to 10 feet in depth. The limiting
factor in determining the maximum depth that vegetation can grow is sunlight. The
turbidity (the measure of water clarity and how many suspended solids are present in the
water column) of the water determines how deep the sunlight can penetrate into the water
column. Suspended solids present in the water column can include mud, algae, and
detritus. The more turbid the water, the less likely the sun can penetrate to deeper depths,
causing a decrease in photosynthesis, which reduces the ability of rooted vegetation to
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grow. Many factors can contribute to high turbidity, but some include boats driving over
the littoral zone, elevated nutrient inputs due to local agricultural runoff, waste discharge
from urban runoff, algae blooms, and bottom feeders stirring up the bottom of the lake.
Types of Aquatic Plants Found
There were eighteen species found in total during the vegetation survey. Of the
eighteen, seventeen species were native, which included one emergent, one floating, two
free floating, and thirteen submerged species. One non-native submerged species was also
found in the lake (table 2.).
Table 2. Aquatic Plants of Lake Koronis 2013
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Species distribution
Aquatic species occurred in all depths from shore to 17 feet, however not every
sample site contained vegetation. The number of species sampled at each sample site
ranged from 0 to 6, with an average of 3. Approximately 92 percent of the littoral zone in
Lake Koronis is occupied by rooted vegetation.
Emergent and floating species
The emergent species found during the vegetation survey were identified visually
and were not collected in the sample sites. The only emergent species found during the
survey was the common cattail, however more emergent species are likely to inhabit areas
close to the shoreline which were not always represented in the survey sites. Cattail
stabilizes the littoral zone close to shore by minimizing wave actions which cause turbidity
in shallow waters. Emergent plants also offer aquatic insects, and fish a retreat against the
elements.
Free-floating plants included Filamentous and Blue-Green Algae. Filamentous
algae are single algae cells that join together to make visible algae filaments. The filaments
join together to form mats. The algae begins to form at the bottom and attaches to rocks
and other objects on the substrate. The mats can float to the surface which many people
call “pond scum”. These mats are used as shelter for micro-invertebrates, which are food
for fish and other forms of wildlife.
Floating species were sparse within the sample sites. The only observed floating
species was the white water-lily. The white water-lily is a perennial plant that comes back
from year to year that often colonize in dense groups. The leaves float on the waters
surface and the flower arises from a separate stock. The submerged stems of the plant
offer habitat for shallow-water fish and micro invertebrates.
Native submerged species
Native submerged species were the most common types of plants found during the
survey. The species that occurred in 20% or more of the survey sites include Sago
pondweed, Muskgrass, Narrow-leaf pondweed, Wild Celery, and Coontail.
Sago pondweed
Sago pondweed was the most common plant
observed during the survey (figure 4). It was found in
45% of the survey sites. It is usually completely
submerged within the water column except for when its
reproductive spike extends above the waters surface in
June. This plant has the ability to become aggressive and
displace other native varieties (Allen, 2010). The leaves
are threadlike and anywhere from 2-12 cm long and

Figure 4. Sago pondweed
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between 0.2 and 1.5 cm wide. Within Lake Koronis, the distribution of Sago pondweed
was fairly even throughout the lake (figure 5.). During sampling, Sago was often found in
a mixture with other native plants and not found in monocultures. It can be used to
suppress phytoplankton blooms by taking up phosphorus from the water (Allen, 2010).
Waterfowl also rely on it as a food source.

Figure 5. Sample sites where Sago pondweed was present

Muskgrass
Muskgrass is common in clear water lakes. It is an advanced
form of algae that can grow several feel long, and can look like
other aquatic plants (MN DNR). It can be light grey to green in
color, and has stem-like branches with forked leaves. It grows
below the surface and can form dense mats on the substrate. It is
gritty and bristly in appearance and its defining characteristic is its
potent musky odor when pulled above the surface (MN DNR). The
dense mats can help calm the lake bed and reduce erosion caused by
boating traffic. Muskgrass provides shelter for baitfish and other
small organisms. Within Lake Koronis, Muskgrass had an even
distribution, but was sparse in areas near the “5 mile bridge” where
Coontail dominates (figure.7). When sampled, it was often found in
large dense mats which often completely covered the sampling rake.

Figure 6. Muskgrass
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Figure 7. Sample sites where Muskgrass was present

Narrow-Leaf pondweed
Narrow-leaf pondweed is a perennial, submerged plant, with small thin leaves (MN
DNR). It is usually present below the waters surface, but seasonally grows a flower spike
that extends out of the water. The plant does provide good cover for sunfish, perch,
northern pike, and bait fish. The foliage also protects aquatic insects and provides food for
ducks and other waterfowl. Within Lake Koronis, the distribution was even (figure 8).
When it was found, it tended to be in a mixture with other native-submerged species, but
sometimes formed dense mats.
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Figure 8. Sample sites where Narrow-Leaf pondweed was present

Wild Celery
Wild Celery is found in depths of up to 15 feet. Leaves are green, thin, and ribbon
like. The plant grows below the surface and roots in the mud. In late summer, the plant
produces a small whitish-yellow flower (MN DNR). Figure 9. Wild Celery
The species is often found in a diverse mixture of
other native aquatic plants. It provides food and
shelter for baitfish, and particularly good hunting
ground for diving ducks (MN DNR). Within Lake
Koronis, Wild Celery was found in 24% of all
sample sites (figure 10.). In the sites where it was
present, it was never found in dense mats. The
tendency was to find it sparsely distributed within
the sample.
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Figure 10. Sample sites where Wild Celery was present

\

Coontail
Coontail was common throughout the lake. The plant grows completely
submerged and is adapted to a variety of lake conditions including turbidity. It is a
perennial and can over winter under the ice while remaining green, but its growth is halted.
When spring returns Coontail begins to produce new growth as water conditions begin to
get warmer. It is capable of forming
Figure 11. Coontail
very dense mats which cover large
areas on the lake floor. The leaves are
green and forked which whorl around
the stem of the plant. At maturity it has
a close resemblance to a coons tail
which is how it got its name (Smith
2010). Coontail can be spread through
fragmentation which allows it to
reproduce very quickly, which in
certain situations causes problems in
the lake ecosystem. When Coontail is
excessive, it can reduce the amount of
open water in a lake which can limit
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recreational fishing and swimming, and can cause a scummy appearance to the waters
surface (Smith 2010). Within Lake Koronis, Coontail had a clumped distribution with a
large monoculture in the bay near the “5 mile bridge” on the south eastern side of the lake
(figure 12). The dense mats of Coontail were common at the surface of the water, and
could not be driven through with a boat. Areas where Coontail was present tended to
contain a high density of plants. Coontail was present in 29% of the sample sites.

Figure 12. Sample Sites where Coontail was present
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Non-Native Submerged Species
Curly-Leaf pondweed
Curly-leaf pondweed is a non-native submerged species that was confirmed in
Lake Koronis. It is native to Europe, Africa, Australia, and Asia. It was introduced in the
Figure 13. Curly-Leaf Pondweed
1800s to the United States because of its popularity as
an aquarium plant (KDWP 2013). The stems are
flattened and branched. The leaves are simple, long,
narrow and connect directly to the stem. The leaf profile
gives the appearance of a waved lasagna noodle. The
flowers are brownish and can appear from May to
October (KDWP 2013). It is closely related to the
pondweeds such as flatstem, but it has a unique lifecycle
which allows it to out compete many other species of
aquatic plants. In the early spring it forms dense mats
which can interfere with recreation and limit the growth
of other aquatic plants. The plant will die back mid
summer, and as the mats begin to decay it can cause the
water to become more turbid. Early detection of the
species is key to keeping it at bay. There are several methods for controlling the species
which include mechanical control, which includes hand pulling or the use of harvesting
machines. A second method for control is chemical, this would include the use of aquatic
safe chemicals. Early spring treatments using contact herbicides with active ingredients of
diquat or endothall have shown positive effects in reducing Curly-Leaf pondweed shoot
and root biomass as well as suppressing turion (seed) production (IN DNR 2009)(figure
14.). Curly-Leaf
Figure 14. Curly-Leaf turions
pondweed is a nonnative species, but
because of the extended
time it has been
established, it has
partially become
naturalized in many
water bodies (KDWP).
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Figure 15. Sample sites where Curly-Leaf pondweed was present

Within Lake Koronis the distribution of Curly Leaf pondweed is scattered and sparse. The
plant was only present in 7% of sample sites (figure 15.)

Follow-up survey
A follow-up survey was conducted on September 20th, 2013. The study was
conducted to survey for any new species that may have populated after the initial survey.
Sampling methods were random and used the same survey rake from the initial survey.
Water clarity was good, so when possible sight surveys were used in the shallower areas
for identification. Some seasonal die-back had begun to occur within the lake, however the
vegetation was still easily identifiable. Samples were taken throughout the littoral zone at
random. The most common species were Sago Pondweed, Muskgrass, and Coontail. No
new species were found during the follow-up survey.

Discussion
Lake Koronis contains a high diversity of native aquatic plant species. Curly-Leaf
pondweed was the only non-native species found during the vegetation survey. Its
distribution was random and sparse. Curly-Leaf has the potential to become invasive, so
even though the current Curly-leaf population is low, it is important to maintain good
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management practices. One factor that may contribute to the relatively low Curly-Leaf
pondweed community is a more abundant and diverse native plant community. Coontail
density in several locations in Lake Koronis was high, it created dense matted populations
near the surface causing boat navigation to become difficult and swimming to become
dangerous (particularly near the “5 mile bridge” on the south and east side of the lake). In
general, most sample sites contained a diverse mix of vegetation with minimal non-native
populations. With a healthy aquatic plant community in Lake Koronis, it is important to
continue to use safe practices when it comes to cleaning boats, pulling the plug and
draining live-wells of recreational boats to stop the spread of invasive species. Using
buffer zones in agricultural areas, limiting the amount of fertilizer being used on lakeshore lawns, and keeping lawn cuttings and fallen leaves out of the water are simple ways
everyone can help reduce nutrient runoff/loading. It is important to have contributions (as
previously stated) from local residents when it comes to maintaining the diverse, aquatic
plant populations of Lake Koronis.
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