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This aquatic invader can
be tricky to recognize. Here is a quick primer 
on some of the key characteristics to watch for.

  Under
 the

 Hand
Lens: Hydrocharis

morsus-ranae

       European
Frog-bit    

1. European frog-bit is a small, free-floating aquatic
plant. When afloat, it’s small, rounded kidney- or heart-
shaped leaves (1.5 to 6.5 cm long) are not anchored to the 
bottom sediments. Once established, the plants multiply
rapidly, much like strawberry plants in your garden, each
individual plant sending out multiple ‘baby’ plants on
slender runners or stolons.  

A new invader to the state of Maine, European 
frog-bit, was recently discovered in Cobbossee Lake. 
Floating at the surface, or stranded among the 
emergent vegetation, European frog-bit’s clumps of 
small, heart-shaped leaves may not exactly ‘jump 
out’ to the untrained eye. It’s time for a quick 
refresher on some of this plant’s key characteristics!

2. Leaves with unique vein pattern, (each on its own
elongated, 4-6 cm long, stalk) occur in bouquet-like rosettes.  

4. When stranded along the shore, the dangling tendrils
may anchor into the mud, like roots. Tip: Binoculars may
come in handy if you wish to do a more careful visual
inspection of hard-to-reach shoreline areas.

3. Small flowers, consisting of three white petals arrayed
around a yellow center, may occur during the summer.

When in doubt, always rule on the side of caution and treat the plant as a suspected invader, i.e., mark the location 
of the plant (ideally on a map and with a buoy), collect a specimen, and contact LSM for further instruction.

5. Root-like tendrils, resembling slender bottle brushes,
dangle below the floating rosette.

In 2015, Environmental Protection 
Agency (EPA) established Drinking 

Water Criteria for the algal toxins 
microcystin and cylindrospermopsin, 
and in December of 2016, EPA 
released draft recreation criteria for 
both of these toxins.  Samples collected 
by volunteers and Department of 
Environmental Protection staff from 
blooming lakes nearly 10 years ago 
indicated that microcystin was present 
in some Maine lakes that bloom.  Since 
2014, DEP’s Lake Assessment Section 
has been obtaining samples from both 
blooming lakes and lakes that do not 
support blooms to better characterize 
risk of algal toxins in Maine lakes.  

The protocols followed by DEP align 
with those being implemented by the 
Cyanobacteria Collaborative, headed-
up by Hilary Snook of EPA.  Samples 
are collected from open water, near the 
shore, and if scums are present, from 
the scums themselves.  These locations 
were chosen to characterize conditions 
related to use of the lake for drinking 
water, recreation in boats, swimming, 
and consumption by pets and livestock.  
Approximately half of the samples have 
been analyzed thus far, and we expect to
wrap up sample collections in 2019.  

Maine currently uses the EPA advisories 
as guidelines. Multiple meetings with 

the Centers for Disease Control (CDC) 
and the Drinking Water Program have 
taken place to discuss developing a 
possible Maine advisory. Because there 
is so much variation in what we’ve 
seen for microcystin concentrations 
from year to year and during algal 
blooms, and because the state’s ability 
to conduct comprehensive continuous 
monitoring for toxins is so limited 
given the number of lakes in Maine, 
it is likely that a statewide advisory 
approach will be taken, similar to the 
fish consumption advisory for mercury.  

The Maine DEP 
website has a 
webpage dedicated 
to cyanobacteria 
that includes a list of 
precautions lake users 
should take when 
blooms exist. https://
w w w. m a i n e . g ov /
dep/water/ lakes/
cyanobacteria.html. 
Near the bottom of 
this page, under “Can

you tell me about a specific lake?” is a 
link to a list of lakes that have had at 
least one bloom in the past. These 122 
lakes have been evaluated for bloom 
frequency and risk of future blooms.  
Eventually we are likely to have a list 
of lakes that have exceedances of the 
microcystin criteria posted as well. 
https://www.maine.gov/dep/water/
lakes/bloomrisk.html.

Fortunately, Maine has been managing 
its lakes for HABs (Harmful Algal 
Blooms) indirectly for decades because 
the Class in statute, “GPA”, includes 
the phrase “shall be free from culturally 
induced nuisance algal blooms”. Maine 
statute defines nuisance algal blooms 
as Secchi transparency readings of 
less than 2 meters; preliminary data 
suggest that most lakes that produce 
microcystin during a bloom, are less 
clear than this.

Thanks to the persistent good work of
LSM citizen lake monitors, we generally 
know when a lake is approaching the 
bloom threshold.

Cyanotoxin Update by Linda Bacon
LSM Quality Assurance Officer; 

Aquatic Biologist, Maine DEP
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