What We Heard
Frequently asked questions about the Miramichi
smallmouth bass eradication project
The Working Group on Smallmouth Bass Eradication in the Miramichi is a partnership of Indigenous and
non-government organizations. We are determined to restore the ecosystem of the Miramichi watershed to its
pre-introduction state using rotenone to eradicate invasive smallmouth bass from Miramichi Lake, Lake Brook
and approximately 15 kilometres of the Southwest Miramichi River where the invasive species is present.
In the fall of 2021, our Working Group held a series of four meetings in New Brunswick Maliseet communities.
We visited Wetstak on September 7th, Pilick on September 8th, Neqotkuk on September 9th, and Sitansisk on
September 15th. Here is some information in response to the most common questions we heard.

Will smallmouth bass really be all that bad?
Short Answer: Yes. If smallmouth bass spread and
become established in the Miramichi watershed they
will alter the ecosystem and cause a decrease in the
abundance of native species like brook trout and
Atlantic salmon.
The invasive bass currently
occupy less than 5% of
the Miramichi system.
Eradication prevents them
from spreading to the other
95%.

Why can’t we just
fish out all the
smallmouth?
Short answer: Because
it is impossible. Since
2009, there have been constant efforts to remove
all smallmouth bass from Miramichi Lake using
different fishing techniques. Although numbers have

been suppressed, smallmouth have spawned in the
lake every year. Worldwide there are no examples of
physical removal resulting in the eradication of an
invasive fish species, except in small, self-contained
ponds.

If you can’t fish them
out, there must be
another way instead
of rotenone?
Short answer: There is
not. Our 2017 expert
report1 analyzed several
alternatives, including
draining Miramichi Lake
and using explosives. None
were considered to have
any reasonable chance of
success and many carried
significant risks of their
own. This conclusion matches the global experience
with invasive fish species. Where eradication is the
goal, the use of rotenone products is universal.

But they have already spread throughout the 18 days. It will disappear much more quickly from the
flowing water sections of the project area as it flows
river, so what’s the point?
downstream and is deactivated.

Short answer: They have not. Extensive surveys
conducted in 2019, 2020, and 2021, following the
capture of the first smallmouth bass in the Southwest
Miramichi River have not detected any of these
invasive fish outside the project area.

What are the chances of success?
Short answer: Authors of the Working Group’s 2017
expert report1 concluded that “size and complexity
are not limiting factors,” for Miramichi Lake, which
will only be treated once. Although the flowing water
sections of the project area are more complex, they will
be treated twice, back-to-back, to maximize chances
of success. A 2018 study from Carleton University2
found that rotenone projects with eradication as the
goal were 87% effective using the American-developed
techniques that the Working Group is employing.

What is rotenone and what’s in Noxfish Fish
Toxicant II?
Short answer: Rotenone is a naturally occurring
organic compound found in the roots of bean plants in
South America and the Pacific. It has traditionally been
used by people to fish for food because it is highly toxic
to gill breathing organisms at low concentrations while
being safe for humans, birds, and mammals at similar
concentrations. Noxfish Fish Toxicant II is a pesticide
product approved for use in aquatic environments
by Health Canada. The active ingredient, rotenone,
comprises five per cent of the formulation.

How long will rotenone and the other
ingredients last in the environment?
Short answer: The approved treatment rate for
the Miramichi smallmouth project is 75 parts per
billion rotenone. This is below the United States
Environmental Protection Agency’s threshold for
recreational use, including swimming and boating,
which is 90 parts per billion. Our models indicate that
rotenone in Miramichi Lake will be undetectable after

What will rotenone and its formulants do to
other plants and animals?
Short answer: Rotenone will not have any direct
negative effects on plants and non gill-breathing
animals in the project area. It is possible that some
animals will be temporarily displaced by a lack of prey
fish in Miramichi Lake post treatment.

How will you minimize harm to fish other
than smallmouth bass?
Short answer: Fish other than smallmouth bass will be
killed during the application of rotenone. Recognizing
that, we have five significant mitigative actions built
into the project design. These will reduce the amount
of other fish affected and contribute to recovery of
the affected area. The five actions are: treatment
timing, using the minimal effective treatment rate,
construction of a fish migration barrier, an adult
fish rescue, and deactivation of rotenone at the
downstream extent of the project area.

Will the treated areas ever recover from the
use of rotenone?
Short answer: Yes, and quickly. In the river and
brook we expect that fish will return to the treated
areas immediately after the removal of the barrier and
expect salmon and trout to spawn there in the fall.
In Miramichi Lake, populations of non-migratory
fish could be slower to recover, but this will be
monitored closely and adults from nearby lakes will be
transplanted if natural recovery doesn’t occur after two
years.
Studies show affected insects and invertebrates will
recover over a period of a few weeks to a few years,
with sufficient abundance to support fish by the
following spring. The ecosystem recovery will be
closely monitored for five years.

A Closer Look
Will smallmouth bass really be all that bad?
Smallmouth bass are not native to New Brunswick3
and are considered an invasive species under Canada’s
Aquatic Invasive Species Regulations. Smallmouth
were discovered in Miramichi Lake in 2008 by an
angler who reported the unusual catch to provincial
officials.
Conservation officers determined smallmouth were
illegally stocked4 in Miramichi Lake, although an
investigation did not determine who was responsible.
Following the discovery, scientists from Fisheries and
Oceans Canada assessed how smallmouth would affect
the Miramichi ecosystem outside of Miramichi Lake.
The authors concluded, “When smallmouth bass are
introduced into a water body, they prey heavily on
smaller fish, can out-compete other fish species, and
can become a dominant component of the food web.”5
The DFO report also states, “a measurable decrease in
abundance of native populations is likely to occur in
most locations due to the establishment of smallmouth
bass.”
According to the International Union for the
Conservation of Nature, biological invaders, like
smallmouth in the Miramichi, “are among the top
drivers of biodiversity loss and species extinction
across the world.”6
Smallmouth would be devastating to the ecosystem
of the Miramichi and the Indigenous and nonIndigenous communities it supports.

Why can’t we just fish out all the
smallmouth?
In 2009 efforts began to remove smallmouth and
contain them in Miramichi Lake. In 2010, DFO
launched a three year “containment, control and
eradication program.” The main features were
a barrier at the outflow of Miramichi Lake, and
systematic fishing efforts using a combination of traps,
nets, and electrofishing.

Although this three-year effort failed to achieve its
goal of eradicating smallmouth, it was continued
indefinitely. Data from a DFO report combined with
more recent information provided by officials shows
that while numbers can be supressed, they rebound
quickly, even as technicians adjust techniques and trap
placements.7
Year
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Smallmouth captures (all sizes)
64
2,584
523
46
515
565
184
1,388
1,549
1,163
2,903
3,333
1,591

A 2010 report from DFO acknowledges that physical
capture methods are inadequate. The author writes
that methods like electrofishing and netting are “not
likely to eliminate the risk of impacts of smallmouth
bass to Miramichi Lake nor are they likely to prevent
smallmouth bass from spreading throughout the
system.”8
Furthermore, an expert report commissioned by the
Working Group in 2017, which analyzed options for
eradicating smallmouth bass from Miramichi Lake,
cited numerous sources which conclude that physical
methods “are usually limited to suppression, not
eradication.”1
DFO’s physical eradication efforts were a predicted
failure that led to the escape of smallmouth from
Miramichi Lake into a short section of the Southwest
Miramichi River. Continued reliance on these
methods will guarantee the widespread colonization of
invasive smallmouth bass in the Miramichi watershed.

If you can’t fish them out, there must be
another way instead of rotenone?
People have tried different methods for removing
invasive fish around the world with limited success.
In 2017 the Working Group commissioned one of the
world’s foremost experts in aquatic invasive species
eradication, Brian Finlayson, to examine options for
the eradication of smallmouth bass in Miramichi Lake.
The assessment considered physical removal,
stocking predator fish, introducing a disease, making
smallmouth sterile through genetic manipulation,
draining Miramichi Lake, and using explosives.
It was determined that only the use of an approved
rotenone product was “feasible and practical” to
eradicate smallmouth from Miramichi Lake. This
conclusion is supported by other recent efforts in
Canada, like those at Piper Lake in Nova Scotia and
Banff National Park.9

But they have already spread throughout the
river, so what’s the point?
A combination of physical and environmental DNA
surveys have been conducted since 2019 to determine

the presence of DNA from various species. Genetic
material is cast into the water column through things
like feces and scale fragments which are compared to a
palate of known fish DNA profiles.
The 2019 and 2020 surveys were summarized in a
recent report published by DFO scientists from the
Gulf Fisheries Centre in Moncton.10 In 2019, 28 sites
were sampled stretching from a point above the
outflow of Miramichi Lake to more than 70 kilometres
downstream to the community of Boisetown. The only
positive detections of smallmouth bass DNA were
within the project area.
In 2020, DFO returned. Technicians sampled the
2019 sites again and added an additional 18 sites
throughout the watershed. Sampling stretched
approximately 150 kilometres downstream, and once
again the only positive detections were within the
project area.
DFO is preparing to publish the results of their 2021
sampling, but the Working Group is not aware of any
suspected or detected results outside the project area.
There were two smallmouth bass, one in 2020 and
one in 2021, captured more than 150 kilometres from
Miramichi Lake in a trap net operated by DFO at
Millerton in the estuary of
the Southwest Miramichi.
However, there is no
evidence linking these fish
to the Miramichi Lake
population and no other
confirmed captures along
the entire river length.

the extent of smallmouth bass in the Southwest
Miramichi River.

DFO considers these
Millerton fish an anomaly
and have informed
Working Group members
that they do not consider them relevant to the
proposed eradication project.

In 2019, 2020, and 2021, DFO and Anqotum Resource
Management teamed up to conduct an environmental
DNA survey of the Southwest Miramichi River,
searching for the presence of smallmouth bass.
Known as eDNA, this sensitive molecular technique
uses 1-litre water samples and analyzes them for

With regards to physical captures of smallmouth bass
outside Miramichi Lake, there have been a total of
134 fish caught, all of them within the project area.
Despite extensive angling and electrofishing, no other
smallmouth have been physically captured elsewhere
in the river.

eradication of a fish species was the
stated goal.2 Globally, the success
rate was 75%, but as mentioned
above, projects in the United States
were markedly better, with an 87%
success rate.
We acknowledge that the Miramichi
project is complex, especially the
flowing water sections, but through
careful planning led by noted
experts we are confident that we
have a high likelihood of success.

What is rotenone and what’s
in Noxfish Fish Toxicant II?

Furthermore, in 2021 Working Group members and
New Brunswick’s Department of Natural Resources
and Energy Development launched a public awareness
campaign asking people fishing on the river to kill,
keep, and report any smallmouth bass caught.11 No
confirmed reports were made.

What are the chances of success?
Rotenone and rotenone products have been used in
fisheries management since the 1950s. As a result, the
techniques for its effective use are well understood.
Experience gained over decades has led to the
development of Standard Operating Procedures for
the Use of Rotenone in Fish Management, the socalled American techniques noted in the Carleton
University study referenced above.
These procedures are designed to minimize project
weaknesses and maximize chances of success. They
describe at least 15 steps that proponents should take
from the planning to communication to execution
phases of a project. The lead authors of the procedure
manual, Brian Finlayson and Don Skaar, have been
hired as consultants for the Miramichi project.
In the Carleton University study by Rytwinski et. al.,
the authors uncovered post treatment monitoring
reports from 31 projects using rotenone where

Rotenone is a natural substance
found in the roots of some bean
plants.13 Plants containing rotenone
are used by Indigenous people in South America and
the Pacific to capture fish for food.14 Since the 1950s,
pure rotenone and rotenone formulations have been
used by professionals around the world for fisheries
management, especially the control and eradication of
invasive species.
Rotenone is the active ingredient in Noxfish Fish
Toxicant II. This pesticide product has been reviewed
and approved by Health Canada and has been selected
for use in the Miramichi smallmouth project.
Rotenone makes up five per cent of Noxfish Fish
Toxicant II. The other ingredients are known as
formulants. All formulants are reviewed by Health
Canada and are only allowed to be used in pest
control products if the formulant appears on Canada’s
approved formulants list.15
Formulants are added to minimize the amount of
active ingredient required to achieve the desired result
and make the product easier to use and more effective,
especially in flowing water. While all the ingredients
of a pesticide product are disclosed to Health Canada
and studied in their review, a small portion are
not publicly disclosed to prevent competitors from
creating identical formulas.

it is safe and effective when used according to the label
instructions.

NoxFish Composition16
Name
Rotenone
Cube resins
other than
rotenone
Benzyl alcohol
Propylene glycol
Solvent naptha
Napthalene
Other
ingredients

Product Identifier (CASNo.)
83-79-4
N/A

%

100-51-6
57-55-6
64742-94-5
91-20-3
N/A

20
10
52.79
0.53
6.68

5
5

Cube resins occur naturally with rotenone. Studies
have shown that in the mix of cube resins, almost all
toxicity is attributed to rotenone.17
Benzyl alcohol and propylene glycol are used to
wet the rotenone, because it is naturally resistant to
water and prone to clumping in powder form. These
compounds have wide uses in various consumer
products including food, cosmetics, and e-cigarettes.
Solvent naptha and naphthalene are organic
compounds known as hydrocarbons. They are made
up of hydrogen and carbon molecules and have a
variety of industrial and laboratory uses. In rotenone
products, they are used to help disperse the active
ingredient throughout the treatment area, increasing
the chance of a successful eradication and minimizing
the amount of product required.
While chronic prolonged exposures to the solvents
naphtha and naphthalene can cause health problems,
the restrictions on its use protect both the public and
the applicators. Crew members will be shielded from
exposure by using personal protective equipment, like
respirators. Members of the public are required to stay
out of the treatment area during the treatment.
Health Canada’s Pest Management Regulatory Agency
studies the active ingredient and other ingredients in
a pesticide formula before approving it for use. The
agency sets conditions and restrictions for pesticide
use that are described on the product label. Health
Canada’s approval of a pesticide product indicates that

How long will rotenone and the other
ingredients last in the environment?
Successful rotenone projects achieve the minimal
effective dose to kill the target species without
unnecessarily affecting other species with a higher
tolerance. The effects of rotenone concentrations on
various fish species are well known, and it has been
determined that concentrations of rotenone in the
Miramichi project area must reach 75 parts per billion
to be effective at killing smallmouth bass.
In water above 10°C rotenone breaks down rapidly.
Our project will be carried out at some point between
August 1 and September 30, when historic records
show water in the project area is above 10 degrees.
At our permitted treatment rate, with expected water
temperatures, it is expected that rotenone levels will be
below safe drinking water thresholds, as defined by the
U.S. Environmental Protection Agency, after 4 days. In
the lake it will be undetectable after 18 days, and will
be fully deactivated after 4 days in the river.
This will be verified by a robust sampling program
in coordination with RPC Laboratories in
Fredericton.18 Water will be sampled at 20 sites
distributed throughout the project area. Initially,
samples will be analyzed to confirm that target
rotenone concentrations have been reached, and then
subsequently at regular intervals to confirm rotenone
dissipation and deactivation as predicted.
The formulants in NoxFish Fish Toxicant II have been
shown to degrade and dissipate at least as quickly
as rotenone. For example, a study by Finlayson et.
al. from 2001 followed rotenone treatments over 15
years, monitoring ground water and sediment.19 The
researchers found that rotenone and its formulants
became undetectable as predicted, did not persist in
the environment, and did not bioaccumulate.

What will rotenone and its formulants do to
other plants and animals?

How will you minimize harm to fish other
than smallmouth bass?

Rotenone products are the most common method of
invasive fish eradication and control because they are
selectively toxic to gill-breathing animals at very low
concentrations and virtually non-toxic to humans,
birds, and other mammals at the same level.

Miramichi Lake is an important spawning and rearing
area for alewife, which enter freshwater from the Gulf
of St. Lawrence in spring. Thousands of individuals
migrate to Miramichi Lake, conclude their spawning
cycle, and leave along with their offspring beginning
in July.22 An August treatment of Miramichi Lake will
affect some alewife, however monitoring shows that
most will have already left the lake and returned to
saltwater by this time.

Rotenone and the formulants in NoxFish Fish
Toxicant II do not bioaccumulate or persist in the
environment. Even in dead fish, rotenone degrades
rapidly.
The Alaska Department
of Fish and Game
estimates that a
160-pound human would
have to consume over
100,000 litres of water
treated with rotenone
at typical project
concentrations to suffer
toxic effects.20 Similarly,
a 130-pound animal
would have to consume
535 pounds of raw fish
exposed to rotenone to
acquire a toxic dose.
Rotenone is known to
be toxic to some aquatic
insects and plankton.
However, research
indicates that these communities recover within a
period of a few weeks to a few years.21 We anticipate,
based on a review of available literature, that by the
spring following our project there will be sufficient
abundance of planktonic species in Miramichi Lake
to support fish populations, contributing to ecosystem
recovery.
Insect and invertebrate populations affected in the
flowing water stretches will recover quickly because of
the ability of organisms upstream and down to move
into the area. Invertebrate eggs are not affected, and
will hatch the following spring as normal.

A minimal effective treatment rate ensures that only
enough rotenone is used to safely kill smallmouth bass.
Our approved treatment rate of 75 parts per billion
rotenone will ensure that the chemical dissipates
quickly from the environment. It is also below lethal
levels for two fish species in the project area, brown
bullhead catfish and golden shiner.
To minimize the number of fish other than
smallmouth bass in the project area, a temporary fish
migration barrier will be erected across the Southwest
Miramichi below the downstream extent of the
treatment area. This will stop migratory fish from
advancing upstream.

The barrier also creates a refuge for adult fish captured
from within the project area. Prior to the treatment we
will seine adult fish from known cold water holding
pools and transport them below the barrier during our
fish rescue.
The most important mitigation is deactivation of
rotenone at the downstream extent of the treatment
area. Using a common water purification product,
potassium permanganate, we can deactivate rotenone
to prevent downstream impacts outside the project
area. The potassium permanganate is mixed with
water and continually distributed across the width of
the river. As treated water reaches the deactivation
zone, potassium permanganate binds to rotenone,
neutralizing it.
Deactivation using potassium permanganate is a
common feature of rotenone projects in flowing water
environments around the world.

Will the treated areas ever recover from the
use of rotenone?
The approved re-establishment strategy for the
fish community of Miramichi Lake involves close
monitoring over a five-year period. There are 16
known native species of fish in Miramichi Lake, and
if adults of each non-migratory species are not seen
over the first two years of the monitoring period,
individuals will be transplanted from nearby lakes.
Natural re-establishment will occur through the
tributaries of Miramichi Lake. These tributaries will
be electrofished prior to the commencement of the
treatment and if smallmouth bass are not present, a
rotenone drip station will be set up close to the lake,
leaving fish above that point unaffected.
The entire ecosystem of the treatment area will
be studied over five years by Anqotum Resource
Management, a Working Group partner. The
Anqotum team has developed a before-after-control
study which has required extensive baseline data
gathering and the selection of a nearby lake for
comparison over time.
The results of the ecological monitoring study will
be shared with interested parties regularly during the
post-treatment period.
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