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1 Project Description

The main objective of this project was to collect and identify aquatic plants in
Reed Lake, a small, shallow lake in Whatcom County. The project was undertaken
with the assistance of volunteers from the Glenhaven Lakes community (Figure
1). Residents of the Glenhaven community have expressed concerns about the
effects that aquatic plants are having on recreation in the lake. This report included
maps showing the types of plants that were collected in the lake Figures 2–10 and
estimated plant densities (Figures 11–13), with a short discussion of methods that
might be useful for reducing aquatic plant densities in the lake.

Reed Lake has a maximum depth of about 18 ft. (5.5 m) and total surface area of
about 16 acres (6.5 ha; WaDOE 1976). Reed Lake flows into Cain Lake, which
discharges into Silver Creek and the Samish River. Although not part of this
project, Reed Lake water quality data have been collected annually by IWS since
2006 (Table 1). These data show the lake to be moderately nutrient rich, with
periodic algal blooms that result in elevated chlorophyll levels. Additional water
quality information can be found in the report by Taylor, et al. (2011).

Sampling methods: Aquatic plant samples were collected on July 1, 2013 at 59
sites using a boat supplied by the Glenhaven community (Figure 1). Sampling
started at the south end of the lake from the small boat launch off Glenhaven
Dr. and Rainbow Dr. The sampling sites were located at 15–30 ft. (4.6–9.1 m)
intervals along transects crossing the width of the lake. The GPS coordinates
were recorded at each sampling location using GPS Map 60CSx #24 units.

Submerged aquatic plants were collected at open water sites (≤15 ft. deep) by
scraping the lake bottom with a double-headed rake; areas deeper than 15 ft. were
not sampled. Emergent shoreline vegetation was collected by hand or by using
the double-headed rake. The percent density for each plant type was estimated at
each site based on visible plant growth and the amount of material collected using
the double-headed rake.

The vegetation samples were sorted and categorized in the field. Subsamples of
each plant type were placed in sample bags and returned to the laboratory for
taxonomic identification. Plant identifications and common names were based on
An Aquatic Plant Identification Manual (WaDOE 2001) and A Manual of Aquatic
Plants (Fassett 1969); scientific names were based in The Integrated Taxonomic
Information System (www.itis.gov), downloaded Sept. 23, 2013.
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Reed Lake plant survey results: Figures 2–10 include photographs of the major
plant types found in Reed Lake, with descriptive captions describing features
that influence the choice of management techniques. Figures 11–13 show the
relative densities for the major plant types and Appendix A lists the actual density
measured at each site.

2 Aquatic Plant Management Approaches

The majority of the aquatic plants found in Reed Lake can propagate from seeds,
rhizomes or roots, and plant fragments, which makes complete removal very
difficult. In addition, because the lake is shallow, and contains a moderate amount
of phosphorus, reducing aquatic plant densities may result in more frequent algae
blooms unless the nutrient concentrations are also reduced. In the sections below
we provided a short summary of some of the major techniques used to control
aquatic plants in lakes. Additional information is available in a non-technical
guide written by Gibbons (1994).1

The methods used to control aquatic plants fall into three broad categories:

• Physical methods, including harvesting, dredging or covering the
sediments, and drawing down the lake during the winter to expose the
rhizomes to harsh environmental conditions;

• Chemical methods, including use of broad-spectrum or selective
herbicides, dyes that block light to prevent photosynthesis, or nutrient
inactivation/removal to reduce the amount of phosphorus available for plant
growth;

• Biological methods, which most commonly involve using insects, fish, or
other organisms to control aquatic plants.

Physical methods: Nearly all of the physical methods are designed to provide
selective, short-term control of excessive plant growth or targeted removal of
specific plant types (e.g., invasive Eurasian milfoil). Common harvesting methods
include raking, cutting, hand removal along the shoreline or by divers, and using

1The guide is also available at www.ecy.wa.gov/programs/wq/plants/management/index.html
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mechanical harvesting equipment. The process may not remove the entire plant,
especially deeply rooted plants or those with tough rhizomes, so the plants can
grow back from the remaining roots or rhizomes. Also, most harvesting methods
cause plant fragmentation, which can actually hasten the introduction of invasive
species into new locations in a lake. Still, harvesting is often less expensive than
other management techniques, it can be used in swimming and boating areas, and
does not involve introducing potentially hazardous chemicals into the lake.

Dredging the lake may provide a longer term solution, and may result in some
benefit by removing nutrients associated with the sediments. Large scale sediment
dredging is expensive, requires permits, can be very disruptive to bottom dwelling
organisms, and generates large amounts of sediments that must be disposed of
properly. It is probably not feasible for Reed Lake. Targeted dredging by divers
can be used to remove shallow-rooted plants like Eurasian milfoil, but it is less
effective for deeply rooted plants. As with harvesting, dredging is an effective way
to keep boating channels clear, but it may also spread plants that can propagate by
fragmentation.

Bottom barriers or screens are essentially large tarps made of synthetic or natural
fibers that are installed over the lake or pond sediments. The barrier blocks
sunlight to the plants on the lake bottom, and eventually kills them. When properly
installed, this approach is effective on all types of bottom plants, and doesn’t
involve introducing potentially hazardous chemicals into the lake. Bottom barriers
can, however, create safety hazards if they are not installed and maintained
properly. This could be effective in portions of Reed Lake, but is probably not
feasible for covering the entire lake bottom.

Lake draw-down can be very effective in controlling near-shore vegetation,
especially if the lake already has in place a structure to control the lake level.
Exposing roots and rhizomes to cold, dry conditions in the winter, or hot, dry
conditions in the summer can kill many types of plants, and does not require using
potentially harmful chemicals. But, this will also destroy shoreline habitat, which
may have unintended consequences for waterfowl, fish, and other aquatic life.

Chemical methods: Chemical treatment is commonly used to control aquatic
plants, including algae. The choice of herbicide, application time, and re-
application frequency are variables that require professional consultation and
permits. Individuals who apply aquatic herbicides must be licensed by the
state. Herbicides may be non-selective (toxic to almost all types of plants) or

4



selective (toxic to a specific type of plants), and the choice is dependent on the
types of plants that need to be controlled. Chemical treatment can be relatively
inexpensive, but it can also also lead to a number of unintended effects. The dying
plants can cause low oxygen levels in water, which can lead to fish kills, and some
types of algae and aquatic plants have resistant spores or other structures that may
be be killed by chemical treatment.

Biological methods: The best known biological method used to control aquatic
plant densities is the introduction of grass carp into the lake. Grass carp
feed voraciously on many, but not all types of aquatic plants, and will avoid
Eurasian milfoil if other, more preferred plants are present. Grass carp are not
a native species, so genetically altered, non-breeding fish must be obtained from
a commercial source, and all inlets and outlets to the lake have to be screened to
ensure that the fish do not escape. The effectiveness of using grass carp varies, and
population maintenance can be tricky, but they can provide long-term reductions
of plant densities in lakes. Grass carp feed preferentially on common waterweed
(Elodea canadensis) and a variety of pondweeds (Potamogeton spp.), which are
types of plants that are common in Reed Lake.
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Figure 1: Collecting aquatic plant samples in Reed Lake with Judith Wilson,
Glenhaven Lakes community volunteer.
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Figure 2: Elodea canadensis Michx. (common waterweed) is a submerged aquatic
plant that may be found as individual strands or in tangled mats. The leaves
are arranged in 3-leaf whorls at regular intervals along the stem. The individual
leaves are 6–15 mm long and 1.5–4 mm wide (WaDOE 2001), which distinguishes
this species from another common type of waterweed, Elodea nuttallii (Planch.),
which has leaves that are less than 1.5 mm wide. Elodea canadensis is very
common in freshwater lakes, ponds, and ditches throughout Washington. In Reed
Lake, it was found in low densities at many sites (Figure 13), but was most
common along the shore, and was not seen in areas deeper than about 4 feet (1.2
m). Elodea canadensis grows rapidly and can be propagated by overwintering
buds (turions), plant fragments, and (to a lesser extent) seeds. Although it provides
food and habitat for aquatic life, it can be invasive and difficult to control because
it grows fast and spreads easily. Mechanical methods that produce plant fragments
could easily have the unintended consequence of spreading this plant to other
locations in the lake.
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Myriophyllum sibiricum image from http://calphotos.berkeley.edu; downloaded 9/25/2013

Figure 3: Myriophyllum sibiricum Kom. (northern milfoil) is a submerged plant
with thin feathery leaves that grow in whorls of 3–4, with ≤14 leaflets per leaf
(WaDOE 2001). The olive-green leaves are about 4 cm long, attached to an
olive green or reddish brown stem that creeps along the sediments. This species
closely resembles Eurasian milfoil (Myriophyllum spicatum L.) and can hybridize
with Eurasian milfoil. Both species and the hybridized form can become highly
invasive, propagating from seeds, winter buds, and plant fragments. Milfoil is
not easily controlled by harvesting. Grass carp don’t like to eat milfoil, and
some of the hybrids are resistant to chemical treatment. Fortunately, milfoil was
uncommon in Reed Lake and was only collected at one location (Figure 13). It
will be important, however, to recognize how easily this plant can spread.
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Figure 4: Nuphar polysepala Engelm. (yellow pond lily; spatterdock) has massive,
oval floating or submerged leaves that grow from thick rhizomes. The leathery
leaves can grow as large as 45 cm long and 30 cm wide (WaDOE 2001). The plant
forms large, distinctive yellow flowers that bloom from May to August. Nuphar
polysepala propagates from seeds and rhizomes. The rhizomes can be as large as
20 cm in diameter and 5 meters long, making mechanical removal very difficult.
This species had the second densest plant population in Reed lake and made up
over 11% of the estimated plant cover (Figure 11).
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Figure 5: Potamogeton robbinsii Oakes (fern-leaf pondweed) is a member of the
Potamogetonaceae family, which includes a number of important submerged and
partially emergent species that provide habitat and food for wildlife. This species
can be recognized by its long, strap-like, olive green or brown leaves that fan
out from the main stem like a palm frond. Some species of pondweed have
both submerged and floating leaves, but Potamogeton robbinsii grows entirely
underwater. This plant was especially common in Reed Lake, accounting for
approximately 43% of the total plant density in the lake (Figure 11). It was most
dense in the shallow areas, forming large clumps near the shoreline. Potamogeton
robbinsii can propagate by seeds, rhizomes, and winter buds, but usually not by
fragmentation (WaDOE 2001). The rhizomes are slender and fibrous, so they can
probably be removed by raking or hand-harvesting, but may shelter parts of the
plant from some forms of mechanical harvesting.
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Figure 6: Narrow or slender-leaf pondweeds (Potamogeton spp.) are delicate
submersed plants that grow from rhizomes buried in the sediment. This type
of pondweed is represented by several species that are nearly indistinguishable
(WaDOE 2001). Two species were present in Reed Lake. Potamogeton sp.1
is shown in this photograph and its distribution is shown on Figure 12. No
photograph is available for Potamogeton sp.2, but its distribution is shown on
Figure 13. All of the species in this group have very long, narrow, grass-like
leaves and form thick, bushy underwater mats. Most of the narrow-leaved species
propagate by seeds and rhizomes; a few species also form tubers. Most types of
narrow-leafed pondweeds are eaten by grass carp, but this type of pondweed was
not widespread in Reed Lake. Other food plants would need to be abundant to
support a grass carp population. The rhizomes are slender, with fibrous roots, so
they can probably be removed by raking or hand-harvesting, but may shelter parts
of the plant from some forms of mechanical harvesting.
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Figure 7: Sparganium angustifolium Michx. (narrow leaf burr-reed) has long,
narrow leaves that grow from the sediment to the top of the water column,
sometimes extending 20–80 cm along the top of the water (WaDOE 2001). The
leaves are spongy and lighter in color at the base, becoming stiff and light to
dark green at the tip. Leaves have distinctive, alternating parallel veins. The
plant propagates by rhizomes or seed, typically in shallow water. In Reed Lake,
Sparganium angustifolium was found in clear water within a few feet from the
shore, especially along the southern portion of the lake (Figure 12). The plant stem
and leaves are moderately robust, which makes mechanical harvesting slightly
more difficult. The rhizomes are fibrous, and may shelter parts of the plant from
some forms of mechanical harvesting. The burr-like seeds are a major dispersal
mechanism, so the management approach needs to avoid seed dispersal (e.g.,
remove plants before the seeds develop).
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Figure 8: Utricularia vulgaris L. (common bladderwort) is a submerged,
carnivorous plant with small bladders that capture tiny aquatic animals. The
animal dies and decomposes inside the bladder, providing the plant with extra
nutrients. Utricularia may be free-floating or attached to the sediments by
root-like structured (it does not form true roots or rhizomes). The plant
does not form true leaves, but instead has delicate, highly branched leaf-like
stems. Utricularia was found mostly along the northern portion of Reed Lake
(Figure 12). Utricularia vulgaris propagates by seeds and plant fragments,
so mechanical methods that produce plant fragments could easily have the
unintended consequence of spreading this plant to other locations in the lake.
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Figure 9: Vallisneria americana Michx. (tapegrass; watercelery) has thin, flat,
ribbon-like leaves with cross-hatched veins. The leaves grow in bundles anchored
at the stem, which is buried in the sediment. The flower stalks are distinctly coiled,
spiraling from the base of the plant to the water surface. Vallisneria americana
was mostly found along the norther bank of Reed Lake, (Figure 12). Vallisneria
can propagate by seeds and rhizomes, but usually not by fragmentation (WaDOE
2001). The rhizomes are slender, with fibrous roots, so they can probably be
removed by raking or hand-harvesting, but may shelter parts of the plant from
some forms of mechanical harvesting.
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Figure 10: Filamentous green algae was found in the lake at the deepest sites
the rake could access. Algae is a general term that can include many different
species. Algae may grow on the lake bottom attached to rocks or sediments,
but can also grow in the water column. The most common filamentous green
algae in the Reed Lake samples was Spirogyra (Figure 13). Filamentous algae is
easy to remove by harvesting, but it grows back very quickly. Grass carp don’t
eat most types of filamentous algae, so chemical application is often used as a
control method. Chemical control is often short-term, with repeated applications
needed to keep the algae under control throughout the year. There are other (non-
chemical) approaches to controlling algae in lakes, but this discussion is beyond
the scope of the project.
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Figure 11: Distribution of Nuphar polysepala ( ) and Potamogeton robbinsii ( )
in Reed Lake on July 1, 2013. These two species were the most abundant plants
in Reed Lake. The size of the colored symbol shows relative abundance; actual
abundance is listed in Appendix A.
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Figure 12: Distribution of Potamogeton sp.1 ( ), Sparganium angustifolium ( ,
Utricularia vulgaris ( ), and Vallisneria americana ( ) in Reed Lake on July 1,
2013. The size of the colored symbol shows relative abundance; actual abundance
is listed in Appendix A.
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Figure 13: Distribution of Elodea canadensis ( ), Myriophyllum sibiricum ( ),
Potamogeton sp.2 ( ), and filamentous green algae (∗) in Reed Lake on July 1,
2013. The size of the colored symbol shows relative abundance; actual abundance
is listed in Appendix A. The large gray symbols (×) show locations where no
vegetation was present.
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Parameter Minimum Median Maximum
Dissolved oxygen (mg/L) 5.6 9.8 12.6
Temperature (C) 4.9 14.0 22.0
Alkalinity (mg/L) 10.5 15.6 35.9
Conductivity (µS) 46.5 55.2 81.9
pH 6.5 7.0 7.9

Chlorophyll (µg/L) 0.5 3.3 24.0
Turbidity (NTU) 0.8 2.5 4.3

Total nitrogen (µg-N/L) 318 778 1,468
Ammonium (µg-N/L) <5 13.9 73.3
Nitrate/nitrite (µg-N/L) <5 521 1,162

Total phosphorus (µg-P/L) 8.9 17.4 52.6
Soluble phosphate (µg-P/L) <3 4.3 7.8

Table 1: Summary of Reed Lake water quality data, 2006–2013.
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