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Summary

This plan will guide the State of Maine in managing invasive aquatic
species over the next 4 years. Mandated by the Legislature, it was
developed by the Interagency Task Force On Invasive Aquatic Plants and
Nuisance Species for the Land and Water Resources Council.

An invasive aquatic organism is one that has been moved from its native
aquatic habitat to a new location, even nearby, and causes significant harm
to that new environment. Such organisms spread naturally, but human
activities are spreading them much more rapidly through such means as:
e Transportation between waters on water-contact vehicles, gear and
equipment;
e Fragmentation and spread within already infested waters;
e Release or inadvertent escape into the wild;
e Discharge of untreated live wastes from marine processing
facilities; and
e Release of ballast water and navigation of infested hulls in marine
waters.

Invasive milfoil and other aquatic plants are not the only threat to
freshwaters — harmful animals such as non-native fish and the zebra mussel
are just as likely to be introduced, and marine and wetland invasive
organisms threaten other aquatic habitats. Maine’s climate, water
chemistry, and geographic isolation make it the last state in line generally to
host invasive aquatic infestations so we still have time to take preventive
measures for many freshwater and wetland species. But the dynamics of
the Gulf of Maine make our state highly vulnerable to marine infestations
no matter what we do — in which case we can only anticipate and lessen
their impacts.

While many introduced species bring great benefits such as food and
landscaping products, invasive species promise serious biological and
socio-economic impacts. They can:
e Displace native species filling same ecologic niche;
Reduce biodiversity;
Disrupt food webs;
Degrade habitats;
Suppress property values and drain public coffers;
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Impair commercial fishing and aquaculture;

Degrade recreational experiences;

Impair public water supplies;

Threaten native fish populations and spoil sport fisheries;
Degrade coastal infrastructure; clog or foul pipes and drainage
ditches; and

e  Threaten public health.

Many other states are looking to Maine for ideas because we have moved
fast to curb the introduction and spread of milfoil and other invasive
freshwater plants. We have instituted an inspection and education program
supported through a boat sticker program; and authorized the Departments
of Environmental Protection and Inland Fisheries and Wildlife to regulate
surface use in plant-infested waters. But we also have much to learn from
other states and provinces that have been dealing with other types of
organisms. This plan guides and coordinates the policies and programs of
state agencies and action partners involved in managing invasive aquatic
species. It also sets priorities for obtaining funds to support planned
activities.

A key part of Maine’s approach is an Advisory List of Invasive Aquatic
Species found in Appendix D of this plan. Organisms on the list are those
most likely to be a concern in Maine. The list provides an assessment of
the relative threat that each organism poses and the crucial pathways of
spread to address. It groups the organisms by habitat (freshwater, wetland,
and marine) and management category (prevention and eradication;
selective control and/or impact management; and no action at this time).

Four key goals underpin Maine’s Action Plan:

1. Educate the public and people involved in business, trade, research
and government so well about invasive aquatic species that they do
not facilitate the introduction or spread of species through
activities over which they have control;

2. Prevent new introductions of invasive aquatic species into the state
to the extent possible;

3. Limit the spread of established populations to other waters of the
state; and

4. Reduce the harmful effects resulting from infestations of invasive
aquatic species by managing those that cannot be eradicated.



Five objectives organize the work to be done:

1.

kv

Provide effective leadership, coordination and program
monitoring,

Raise awareness and educate the public well,

Strengthen programs to avoid introduction and transport,
Be prepared to respond rapidly and control spreading, and
Effectively inventory, research, and manage information.

Leading strategies stand out:

1.

2.

Freshwater Plants and Organisms That Travel With Them:

o First line of defense: The fledgling watercraft inspection
program for milfoil and other macrophytes will be
strengthened so that it is as effective as a voluntary program
can be. It will be expanded to include tidal rivers and also
inform the public about zebra mussels and other organisms
that are transported with these plants;

e Second line of defense: A monitoring and rapid response
system will be established to eradicate new infestations.
Maine will move to a mandatory inspection program or other
stringent controls should infestations occur beyond acceptable
thresholds.

Illegal Fish Introductions

o First line of defense: Stocking of any fish into any water of the
state requires a permit from DIFW. DIFW will continue to
regulate transfers in this manner. A high priority will be
placed on developing a regular, ongoing public information
and education effort to increase public awareness of the
impacts of illegal fish introductions and the need for public
support and assistance with the enforcement of laws designed
to discourage unauthorized fish introductions. A very high
priority will be placed on the enforcement of laws designed to
prevent the illegal introduction of fish species.

e Second line of defense: DIFW will establish and maintain a
contingency program including staff, training, equipment, and
financial resources necessary to provide a speedy and credible
response to illegal introductions. DIFW will remove the fish
if feasible to do so. Chemical reclamation is the most
common and effective means of achieving this goal. DIFW
will afford no specific regulatory protection to any fish species
introduced illegally. Where a practical benefit can be
reasonably expected, DIFW will adopt regulations designed to
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maximize the take of illegally introduced species to the benefit
of indigenous species, requiring catch disposal where health
advisories rule out consumption.

DIFW’s ability to achieve these goals may be hampered by
limited staff and financial resources.

Marine Species:
Since Maine has no defense against species that are introduced into

marine waters on the East Coast, the State will seek to understand
the ecology and impacts of species that have the greatest potential
to disrupt Maine’s commercial fisheries and marine infrastructure.

All Species:
Maine will identify invasive aquatic organisms coming into the

state, list and prohibit the most harmful as appropriate, and inform
retailers, wholesalers, and the public about how to avoid
introduction and spread, in collaboration with the Northeast Panel
and other states and provinces.

The plan includes the following tasks; high priority tasks are indicated
with a “e”:

1

[>>

Leadership, Coordination, & Program Monitoring

1A1 Including marine representation on task force ¢

1A2 Expanding coverage to marine waters supported by boat
sticker ¢

1B Ensuring ongoing interagency coordination

1C  Instituting a plan update process

1D1 Coordinating at the regional level ¢
1D2 Coordinating at the national level
1Ea Reviewing sticker program ¢

1Eb  Training sticker vendors

Education and Outreach

2A  Establishing a lead coordinator

2B1 Conducting a general information & education campaign
2B2 Creating uniform educational materials

2B3 Monitoring progress through public perceptions

2C1 Targeting watercraft transport pathway education ¢

2C2 Targeting release into the wild pathway education ¢



3.

|

Introduction and Transport
A. Establishing priorities relating to:
3A1 Agency authority ¢
3A2a Advisory species list ¢
3A2b Pathways

B. Targeting watercraft and equipment transport pathway by:

3Bla Establishing vulnerable waters list ¢
3B1b Conducting ramp inspections ¢
3Blc Conducting roadside inspections ¢
3B1d Clarifying legal questions ¢
3B2a Developing infestation control plans ¢
3B2b Establishing critical thresholds ¢
3B2c Limiting boating access sites on infested waters ¢
C. Targeting introduction into the wild pathway by:
3Cla Conducting a baseline inventory of suppliers ¢
3C1b Training inspectors ¢
3Clc Providing information for suppliers
3C2 Conducting a bait supplier inventory
3C3a Reviewing illegal fish capacity ¢
3C3b Providing information about illegal stocking
3C3c Evaluating adequacy of judicial system
3C4 Evaluating removal of barriers ¢
3CS5 Evaluating marine dredging authority
3C6 Requiring good biosecurity for sampling
D/E Focusing on marine vessels and products by:
3D1 Reviewing Army Corps salinity standard ¢
3D2 Monitoring shipping activity ¢
3El Encouraging alternative bait packing materials
3E2 Evaluating other marine pathways

Early Detection, Rapid Response and Management
4A1 Establishing straightforward reporting procedures
4A2a Identifying in-house experts ¢

4A2b Putting outside experts on call ¢

4A2c¢ Conducting annual staff training ¢

4A2d Training plant patrollers

4B1 Creating plant response ¢

4B2 Creating fish response ¢

4Cla Developing a model infestation control plan
4C1b Providing funds for control plans

4Clc Deploying plant-infestation buoys ¢

[
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4C1d Establishing surface use restrictions ¢

4C2a Establishing plant control protocols ¢

4C2b Establishing animal/pathogen protocols

4C2c¢ Providing continuing education for applicators

Inventory, Research and Information

A. Developing baseline information for:
SA1 Marine species ¢
S5A2 Freshwater plants ¢
5A3 Freshwater fish & fauna
5A4 Crayfish and snails
5AS5 East Coast marine species
5A6 Other species

B. Conducting research on:
5Bla Asian crabs ¢
5B1b Marine species
5Blc Other research

C. Managing information well by coordinating:
5Cla Agency databases
5C1b Agency websites
5Clc An annotated bibliography

il
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Introduction

What are Invasive Aquatic Species?

People are not the only globetrotters. For centuries, plants, animals, and
microbes have moved around the world as a result of human activities,
usually as planned introductions of useful products such as food, building
materials, forage for livestock, garden plants, and research supplies, but also
as stowaways in such places as bilge water and cargo holds or on the
underside of boats. In this modern global economy, the flow has become so
intense that biota from all parts of the world are mixing in ways and with
outcomes that we have only begun to anticipate and understand.

Organisms that have been moved
from their native habitat to a new
location are commonly referred to
as “nonindigenous,” “non-native,”
or ‘“exotic to their new
environment” (see Appendix A:
Glossary). A new environment can
be the next country, state, or just
over the hill or in a different part of
a watershed. Some nonindigenous
species seriously degrade their new environment, impair social and
economic values, and sometimes cause public health problems. These are
collectively known as “invasive species.” Invasive species that live in
freshwater, inland wetlands (including floodplains), coastal wetlands, or
marine waters, are called “invasive aquatic species.”

An Invasive Aquatic
Organism is one that has
been moved from its native
aquatic habitat to a new
location, even nearby, AND
causes significant harm to
that new environment.

The term “nuisance species” is sometimes used as a synonym for invasive
species.' This plan favors the use of “invasive” because it avoids confusion
with other nonindigenous species that pose comparatively minor disruption
to our natural environment, economy, or way of life; or those that may in
fact be beneficial. However, when referencing legislation in this document,
the specific terminology used in each act or regulation has been maintained.

Invasive aquatic species are the focus of this plan because they pose a clear
and present threat to Maine’s lakes, rivers, marshes, and coastal waters —
among the state’s most valued resources and mainstays of our unique

lifestyle and economy. We must act to prevent the introduction of invasive
aquatic species into the state and limit the spread of existing ones to other
Maine waters.

At a later date, Maine may decide to address terrestrial invasive species in
the same manner.

What makes invasive species so successful?
Invasive aquatic species are adept at spreading because of their biological
vigor and aggressiveness. They and their terrestrial counterparts proliferate
because they generally:

e Have reproductive adaptations that allow them to disperse
successfully,

e Tolerate and adapt to a wide range of environmental conditions,

e Lack predators and other controls that limit their establishment in
new environments, and

e Develop self-sustaining populations.

Ready-made for success, they can disrupt a local ecosystem, economy, or
way of life, and travel on to their next easy conquest in no time at all.

How do people spread them?

People keep invasive aquatic species on the move in a multitude of ways.
The means and routes by which aquatic invasive species are introduced into
a new setting are often referred to as “invasion pathways.” In Maine
waters, the major pathways created by human activities involve:

e Transporting plants, animals, mud or water between water bodies
on and within watercraft, planes, trailers, and other water-contact
gear and equipment,

e Fragmenting and spreading established invasive plants and other
organisms attached to them by mechanical actions such as trying to
remove the plants or operating watercraft within infested areas,

e Releasing or inadvertently allowing the escape of invasive aquatic
organisms into the wild from bait buckets, aquariums, water
gardens, research and education projects, illegal stocking,
containment areas for commercial mariculture projects, and dredge
spoils,

State of Maine Invasive Aquatic Species Action Plan 1



e Discharging untreated biological wastes from aquaculture, seafood,
or other processing facilities that introduce pathogens and other
organisms into marine waters, and

e Releasing invasive species-infested ballast water or navigating the
fouled hulls of commercial ships, industrial structures, or
recreational boats through marine waters.

Do they spread naturally?

Once introduced by people, invasive aquatic plants, animals, and protists
(organisms that are neither plant nor animal) continue to spread naturally
and rapidly. They can flow downstream, swim upstream or downstream,
float or swim through interconnected waters and currents, and hitch a ride
on other organisms such as fish or waterfowl. And with global climate
change, they may spread even further as freshwater and ocean temperatures
moderate.

How vulnerable is Maine?

In some respects Maine is lucky. Our waters tend to be colder, less
nutrient-rich, and in the case of marine waters, higher in salinity — all
factors that discourage biological diversity in general. Access to many
freshwaters is limited. We are so far north and so isolated geographically
and, to some extent, economically that we tend to be the last state or
province in the Northeast to host invasive aquatic infestations. For instance,
most other states have widespread populations of “invasive weeds” such as
Eurasian milfoil and water chestnut in their lakes. But only variable milfoil
is established in Maine so far. We still have time to take preventive
measures, at least with invasive freshwater plants and animals.

But other factors make Maine
highly vulnerable to infestation.
The most critical has to do with
our marine waters. Because of
Gulf Stream currents, Scotian
Shelf upwellings, backwash,
eddies, and other dynamics of
the Gulf of Maine, we will
eventually get any species that arrives on the East Coast. This means not
only from the south, but also from the Great Lakes via the Saint Lawrence
Seaway in Canada. The bottom line is that we have little power to prevent
the introduction of new marine species that arrive here from natural
pathways.

Gulf of Maine ocean dynamics
ensure that Maine will get
everything that lands on the
East coast and survives local
conditions.
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Furthermore, the popularity of recreational boating in Maine makes both
marine and freshwaters vulnerable. Visiting freshwater boaters come
largely from New England and the Maritimes. Recreational mariners come
from as far away as the Caribbean and Europe. And their numbers are
great.

Maine has much to lose - ecologically, culturally, and
economically - if we do not prevent, detect, and control new
invaders effectively.

What'’s at stake?

Let there be no misunderstanding - multitudes of introduced species have
been a boon for Maine. We enjoy great benefits from such cultured non-
native organisms as honeybees, corn, and turf grass.

But we are learning to be more selective in what we introduce, having
coped with the unanticipated consequences of some particularly unpleasant
past introductions. When Dutch elm disease devastated the state’s elegant
elms in the last century, heartbroken Mainers had to plant other tree species
to grace roadsides and lawns. When European green crabs literally ate the
bottom out of the state’s soft shell clam industry in the 1980’s, clam diggers
had to buy new gear and go after other fisheries or find other vocations.

While in the past these invasions seemed isolated events, we now know that
they were only a forewarning of what promises to be the long term
deterioration and change of our natural environment unless Maine takes
decisive steps to prevent new invasions. And the threat is not just to Maine.
We must be vigilant not to pass on our infestations and aggressive native
species elsewhere. Already, the Maine baitworm industry, the largest
supplier in the world, unwittingly has sent green crabs to California, hidden
in seaweed used in packing bait worms for transport.”

Examples highlighting the most serious potential impacts follow:

Biological Consequences:
1. Invasive species displace native species filling the same ecological
niches. The rusty crayfish is such a culprit. Introduced into Maine as
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bait, this species can out-compete native crayfish for prey, breeding
sites, and other needed resources. > White perch is an example of a
species that can easily destroy Maine’s native salmonid communities.
Many invasive species are similarly capable, becoming the dominant or
only species filling a particular niche.

Invasive species can reduce biodiversity. They can reduce the overall
number of organisms in a habitat. For instance, water chestnut and
many other invasive freshwater plants can become so prolific that they
choke the water column and block out sunlight. As a result, other
plants and animals living in the same habitat can no longer survive and
may be eliminated locally. Such a community is no longer as species-
rich. One national study reports that invasive species have contributed
to the placement of 35 to 46 percent of the plants and animals on the
Federal Endangered Species List.* It is also important to note that
introducing non-indigenous species, inclusive of invasive species, also
distorts assessments of biological integrity by making communities
appear to have higher numbers of different kinds of species than would
occur naturally.’

Invasive species disrupt food webs. The spiny waterflea,
Bythotrephes, eats smaller plant-eating crustacea such as the common
zooplankton, Daphnia, an important food item for small juvenile fish.
The rapid reproductive rate of the spiny waterflea enables the species to
monopolize the food supply at times, to the detriment of native
fisheries. Small plant-eating fish are further affected because they
cannot eat the spines of this waterflea.® Many other invasive species
have similar advantages.

Invasive species can degrade habitats. Many organisms can degrade
and fundamentally change the habitat of local plant and animal
communities. For example, the common carp destroys vegetation and
increases water turbidity by dislodging plants and rooting around in the
bottom muck. The habitat is then unsuitable for species requiring
vegetative cover and clear water.® Invasive crayfish are also capable of
destroying large areas of aquatic vegetation. They may also spread
pathogens and parasites, or alter the genetic make-up of closely related
species.

Socio-Economic Consequences:

1. Invasive species suppress property values and drain public
coffers. New research in Vermont shows that invasive plants can cost
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shoreline owners over $12,000 each in lost property values on infested
lakes.” The cost to eradicate or control such infestations is
considerable. Cooperating partners in Vermont now spend $300,000 or
more a year on just 5 control projects for water chestnut alone. Some
other New England states spend even more.

Property value loss alone would exceed $11 million and
control costs could reach $2-4 million/year, if Maine saw
only a fraction of Vermont’s plant infestation rate in just
our southern five counties.’

2. Invasive organisms can impair commercial fishing and
aquaculture. Invasive species can bring substantial job and economic
losses to commercial finfish and shellfish industries. Some biologists
wonder what marine invasive species eat and how they may affect other
species. Invasive species can introduce pathogens which native or
farmed stock cannot tolerate. They compete more successfully for the
same prey. The green crab provides a sobering example. In just a
decade, this invader reduced the number of clam diggers in Maine from
nearly 5,000 in the 1940s to less than 1500."° More recently, the
infectious salmon anemia virus, a pathogen that had been found in
Maine some time ago, was reintroduced into the state by way of
salmon-rearing pens Downeast. This viral strain forced the aquaculture
company to destroy all of the fish in Cobscook Bay marine pens. A
widespread outbreak could devastate Maine’s industry that produces
18% of US and 2% of the world’s consumption of farmed Atlantic
Salmon."'

3. Invasive species can degrade recreational experiences. Aquatic
invasive plants and some species of crayfish can make shallow waters
of lakes and rivers unsuitable for swimming, boating, and other water
activities.  Plants accomplish this by growing so thick that their
tangled masses cannot be penetrated. Anglers can no longer fish and
people can no longer swim in plant-clogged areas. Crayfish can also
ruin recreation values by proliferating so much that they become a
nuisance underfoot. For example, cabin owners on heavily crayfish-
infested waters in Wisconsin and Minnesota lakes have stopped
swimming because large numbers of rusty crayfish occupy their

Invasive Aquatic Species Action Plan 3
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Battling Water Chestnut in Vermont
Lesson learned: KEEP FUNDING STABLE

Vermont has learned the hard way that erratic support for control
programs costs much more in the long run.

Vermont state and local governments have been battling water
chestnut, 7rapa natans, in Lake Champlain since the 1940's; and
more recently in four other nearby lakes as well. Introduced into
Massachusetts by a Harvard botantist, water chestnut has now
spread throughout the Northeast including Quebec (see map). It
reproduces through hard seeds that are spread naturally by
waterfowl. Controlling this plant is particularly problematic because
the seeds can remain dormant for up to 10 years. One acre of
water chestnut can spread to an area covering 10 acres in
just one year.

The state and partnering communities had the infestation in the 120-
mile long lake well under control by 1969 using chemical application
and hand pulling techniques, but then “walked away” for lack of
funding. If they had stuck with it, they could have kept the invader
at bay through surveillance and hand pulling of plants in small
numbers.

But backing off allowed the infestation to spread throughout the
southern half of the lake, in gigantic mats (see photo). Since 1982
when funding once again became available, the Department of
Environmental Conservation has spent over $4.3 million in state and
federal funds on a combination of mechanical control and hand
pulling, starting from the north each season and working south until
the money runs out.

The department and its partners were on the verge of successful
control, though not eradication, when funding was withdrawn for a
second time in 1989. This lapse allowed the infestation to reoccur
substantially, requiring an even greater effort when funding was
rejuvenated. Now with the lake once again at a crucial point of
“remission,” department staff hopes that this time the commitment
will remain stable.

F

Water chestnut on Lake Champlain in Vermont (Photo: Vermont Department of
Environmental Conservation)

Quebec, too

P

Water Chestnut Distribution
. National ANS
National ANS

favorite swimming areas throughout the day; they fear stepping on
them and getting pinched by their large claws.'

4. Invasive species can impair public water supplies.
Macrophytes, large visible-to-the-eye aquatic plants (“water weeds”),
are an example of organisms that can threaten public water supplies.
Prolific growth and subsequent decomposition of naturally dying plant
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matter from Eurasian milfoil, water chestnut, and other invasive
macrophytes accelerates the increase of organic matter in a lake
ecosystem.

Elevated levels of organic matter in drinking water pose special
problems for water utilities. First, water that is higher in organic matter
is more turbid (less clear). Turbidity interferes with treatment
processes. During disinfection, for instance, turbid water can provide a
virtual screen where some organisms can “hide” and survive. Organic
matter can also clog the filtration systems used by some utilities thus
compromising the efficiency and effectiveness of those systems.

A second problem occurs for water treatment systems that use chlorine
as a disinfectant. When water is high in organic matter, chlorine
systems produce “disinfection by-products,” some of which are
carcinogenic and are strictly regulated. Keeping levels of such by-
products below safe limits increases treatment costs."

5. Some invasive species threaten native fish populations and
spoil sport fisheries. Many invasive fish, crustaceans, and plants can
significantly change the quality of sport fisheries in infested waters.
Maine already has experienced impacts from illegally stocked fish.
Smallmouth bass, for example, could eventually destroy the prized
salmon and trout fishery of the Rapid River; and jeopardize the
recovery of the Atlantic Salmon, a federally-designated Endangered
Species, in Pleasant River Lake. Likewise, muskellunge threaten the
trout fishery of the upper St. John. Introduction of these top-level
predators greatly affects the entire aquatic community — from fish to
invertebrates.

6. Invasive species degrade coastal infrastructure. Many species
destroy the structural integrity of piers and other wood pilings causing
considerable economic loss. The naval shipworm was introduced into
the San Francisco Bay via wooden ships in the early part of the 20th
century. It excavated the majority of wood pilings, causing warchouses
and loaded freight cars to collapse into the Bay.'"* Some species of
tunicates, also known as sea squirts, similarly encrust and destroy
marine vessels, structures, and gear.

7. Invasive species can clog or foul pipes and drainage ditches.
The zebra mussel is one example of an invasive aquatic species that
wreaks havoc by colonizing water supply pipes of hydroelectric plants,
public water supply plants, and other industrial facilities. In Michigan,
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zebra mussel densities have been recorded as high as 700,000 per
square meter at one power plant and have reduced intake pipe
diameters by two-thirds at two water treatment facilities."

8. Some aquatic invasive species threaten public health. Nutria,
for example, is an invasive wetland mammal that was introduced into
this country from South America in the 1940s for the fur industry.
Having migrated as far north as New York, nutria not only destroy
emergent marsh vegetation, they also can carry a parasitic nematode
that causes a severe rash.'®

What are we already doing about invasive
aquatic species?

Action to combat the spread of invasive aquatic species is already occurring
within Maine, among states and provinces in the Northeast, and at the
federal level. A list describing existing authorities and programs may be
found in Appendix B.

Maine’s initial efforts were species- and location-specific
Until recently, prevention, detection, and control efforts in Maine primarily
focused on specific species or land management areas, as the examples
below highlight:

e Green Crab - The Department of Marine Resources (DMR), in
conjunction with local clam committees, has long battled the green
crab with experimental control methods. Introduced to the state
about the time of the Civil War, the green crab’s prolific
reproductive rate was ready-made for the department’s unwitting
efforts to seed new clamflats. As the seeding program produced
greater yields, crab populations skyrocketed. The Department of
Marine Resources experimented with fencing and other controls,
but the only significant damper on crab populations occurred when
a spate of cold winters depressed them in the late 1960s. Since
then, the only success achieved in depleting a local green crab
population occurred in the 1970s and 1980s when a Scarborough
clam digger found a market in New Jersey for his “crab harvest.”
More recently, the department has alerted the public to report
sightings of the Asian shore crab, a more recent arrival that may
prove as destructive as the green if unchecked. (See sidebar on

page 17.)
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e Illegally Introduced Game Fish - Maine law prohibits the
transport of fish between waters and importation of baitfish. In the
last 15 years, illegal introductions and natural spread of non-native
fish species such as smallmouth bass and yellow perch have
increased dramatically. This occurred in part because fishing boats
now have “live wells.” People sometimes use live wells to
establish their favorite fishery by illegally transporting fish they’ve
caught in one location and releasing them in other lakes and rivers.
Occasionally, the DIFW learns about an introduction early enough
to eradicate an invasive fish species before it becomes established
(see sidebar). In many other instances, including Umbagog Lake,
such action is not possible.

Smallmouth bass were introduced into Umbagog Lake in 1985
and have spread throughout its tributaries, including the Rapid
River where they may eventually out-compete and eliminate the
renowned brook trout fishery. Because this invader has become so
well established and cannot be eradicated in the Umbagog Lake
system, Inland Fisheries and Wildlife regulations now encourage
people to take as many as possible from the lake, as well as in

DIFW Biologists prepare to apply rotenone to eradicate illegally introduced
smallmouth bass from Durepo Lake near Limestone. ( Photo: David Baisley)
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Protecting Brook Trout
Lesson Learned: ACT FAST

A female brook trout can produce between 750 and 1,000 eggs
during spawning. A female perch will produce 100 to 200 times
as many. This is why DIFW biologists know they have to act fast to
successfully eradicate an invasive fish such as yellow perch or bass
and safeguard remaining native brook trout populations. If lucky
enough to detect an illegal introduction before spawning, the
department has a chance of success. And if the introduction occurs
in a part of a watershed that can be isolated, it has an even better
chance.

Last year, DIFW used an organic pesticide called rotenone to kill off
more than 1,000 largemouth bass that someone had put into Durepo
Lake near Limestone. Luckily, the fish were introduced as fry and
hadn't yet reproduced. While the pesticide application also wiped
out all the native brook trout, other fish, and aquatic insects, the
good news is that the aquatic community is expected to recover
rapidly. And DIFW is facilitating the process by stocking a wild strain
of brook trout. Trout from natural reproduction should repopulate
the watershed in less than a decade.

More than thirty years ago, DIFW went to even greater lengths when
yellow perch were illegally introduced into Island Pond in T15R9.
Acting fast, biologists trapped the native brook trout in the fall,
carried them over the height of land into Upper Pond, killed the
yellow perch with rotenone, and then moved the “brookies” back in
the spring. In addition, they used dynamite to make an impassible
barrier to isolate this headwater pond from the lower drainage where
the invasive species may have become established. Yellow perch
have not repopulated Island Pond and the brook trout fishery
remains high quality.

Both instances demonstrate the kind of response that is needed
when invasive fish species are detected. Unfortunately, the
department has been unable to respond to the multitude of
introductions that have allowed bass, and other invasive fish, to
spread so widely in Maine that only limited populations of native
coldwater brook trout now remain.
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other waters with established populations, in the hope of at least
keeping their numbers down.

Purple loosestrife — Purple loosestrife is a beautiful wetland
garden plant introduced from Europe. It produces seeds by the
millions, which escape from gardens on the wind or water, only to
displace plant species and destroy the habitat of many native birds,
fish, and amphibians in wetlands of the Northeast and southern
Canada. On federal lands, botanists at Acadia National Park are
using herbicides to keep this invasive wetland plant in check at
selected release sites, while biologists at the Rachel Carson
National Wildlife Refuge are using a biological control, a leaf-
eating beetle with a palate for loosestrife. This method of control
is called “integrated pest management.” Maine Department of
Food and Rural Resources (DAFRR) staff, in coordination with
other entities, is helping the United States Department of
Agriculture (USDA) undertake test trials and provide a nursery
situation to produce beetles. Some beetle release projects result
from federal EPA permit conditions requiring that wetlands be
created or restored with a certain complement of native species
diversity. (See sidebar on page 11.)

Aquaculture and fish pathogens and disease - In response to
concerns about fish diseases being transported into Maine by
aquaculture, DIFW and DMR adopted joint salmonid fish health
inspection rules and established a Maine Fish Health Technical
Committee in 1999. This committee advises the commissioners
about fish pathogens and diseases associated with aquaculture and
fisheries. Biologists, pathologists, and veterinarians from state and
federal agencies and educational institutions participate in this
group and now hold regular consultations.

In addition, both DIFW and DMR have regulations and procedures
governing the biosecurity of aquaculture and hatchery operations
to minimize the chance that invasive aquatic species are
inadvertently moved from one place to another. In addition, DIFW
tests all groups of hatchery-reared fishes for pathogens such as
whirling disease caused by the aquatic invasive species Myxobolus
cerebralis. DIFW hatcheries have elaborate intake screen and UV
disinfection systems to prevent organisms from infecting fish and
becoming established at the hatcheries.
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Aquatic plants — Some efforts have focused on broadening
Maine’s understanding of the what’s here now. In 1999, the Maine
Natural Areas Program (MNAP) conducted an aquatic vegetation
survey of selected Maine Lakes, in conjunction with the
Department of Environmental Protection and Volunteer Lake
Monitoring Program (VLMP)."”  In this study, researchers
collected aquatic plant community composition data from 30
relatively undisturbed lakes distributed throughout the state and
searched for and documented invasive aquatic species in 50 water
bodies. In 2001, MNAP developed an Invasive Plant Survey Atlas
that, with contributions from volunteers, documents the geographic
distribution of invasive terrestrial and aquatic plants throughout
Maine that have been listed as invasive by other New England
states. The goal of the atlas is to provide evidence of which plants
are currently exhibiting invasive growth patterns. MNAP and its
partners, DEP, VLMP, and the Nature Conservancy, continue to
plan and conduct studies to increase our knowledge of aquatic
plant systems in Maine.

Other plant-related efforts have focused on eradicating existing
infestations of variable milfoil as in the case of Cushman Pond
where the Kezar Lake Watershed Association, residents of
Cushman Pond, Volunteer Lake Monitoring Program, and town of
Lovell have established an ongoing program to minimize the
spread of variable milfoil. (See sidebar on page 8.)

Freshwater animals - Maine also has an initiative underway to
compile existing data on the composition and distribution of
freshwater animal and plant species and communities through the
Maine Aquatic Biodiversity Project. This database includes both
invasive and non-invasive species, including unauthorized fish and
crayfish introductions.

Milfoil and fish introductions have prompted a more
comprehensive approach

Interest in controlling invasive species in Maine has accelerated for three
major reasons.

1. Maine’s first aggressive submerged aquatic plant invader, variable
milfoil, has spread to more than 10 lakes;

2. Illegally introduced invasive fish and bait fish have disrupted native
fish communities in many waters; and

Invasive Aquatic Species Action Plan 7



3. We are witnessing rapid infestations of even more destructive species
in neighboring states.

To anticipate rather than react to future invasions, the legislature enacted
two laws in succession that broaden Maine’s approach beyond simply
targeting a particular species or habitat type. While the main focus of these
recent laws is invasive plants in inland waters, they laid the groundwork for
a more comprehensive approach to organisms in any type of aquatic habitat:

e An Act to Prevent the Spread of Invasive Aquatic Plants
(Chapter 722) — The 119th Legislature focused on inland waters in
a bill enacted in 2000 that prohibited the transportation of 11
invasive aquatic plants (see Appendix C). The law also charged
the Department of Environmental Protection (DEP) with preparing
educational materials and signs; and authorized staff to investigate
and document the occurrence of invasive plants, and control their
spread, if feasible. The law also directed DEP and DIFW to come
back in 2001 with recommendations for the control of plants and
animals threatening inland waters.

e An Act to Prevent Infestation of Invasive Aquatic Plants and to
Control Other Invasive Species (Chapter 434) — Acting a year
later, the 120th Legislature instituted more sweeping authorities,
programs, and planning requirements relating to invasive plants
and other nuisance species (see Appendix C). The law put in place
some key components for an effective invasive aquatic species
program for inland waters, including:

» A boat sticker program to raise funds and public
awareness for the prevention, detection, and control of
invasive species;

» An inspection and education program; and

> Emergency authority to regulate surface use in plant-
infested waters.

In addition, the law directed the governor to appoint an interagency
task force on invasive aquatic plants and nuisance species to oversee
implementation efforts and to offer recommendations to the Land and
Water Resources Council for comprehensive planning and management
of “all invasive aquatic plants and nuisance species in the state.”
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Getting People Involved On Cushman Pond
Lesson Learned: PUBLIC AWARENESS IS KEY

Cushman Pond is looking like a success story for the Kezar Lake Watershed
Association and the many citizens who have banded together to contain and
reduce a variable milfoil infestation there, and keep it from spreading to other
parts of the watershed.

Homeowners Gerry and Meg Nelson discovered the infestation by chance in
several locations along one shoreline of the pond six years ago while canoeing.
The Kezar Lake Watershed Association (KLWA), Volunteer Lake Monitoring
Program (VLMP), DEP, and DIFW obtained a positive identification of the invasive
plant. The VLMP, along with Cushman Pond residents, designed and installed
polyethylene barriers to contain it. Then, a licensed individual from DIFW, along
with DEP and VLMP staff, applied an aquatic herbicide in the enclosures where
the barriers had been installed.

All watched closely to see if the variable milfoil would die off. The following
spring, the group found that the infestation within the small area of the barrier
had disappeared but scattered plants had spread to several other areas in the
pond. They decided that continued use of the herbicide would not be feasible or
effective, and some had questions concerning its safety. The group decided to
remove the new plants by hand. Since then, about 10 to 20 volunteers team up
four to five times a year to look for new stems, using scuba gear in deep areas,
snorkels in the shallows, and canoes and kayaks throughout the pond. Using a
rope grid system, they usually find a few variable milfoil plants and root masses
for two members of the team, who are carefully trained, to remove by hand.

Looking for plants has become a Cushman Pond community event so noteworthy
that it attracts TV coverage and many visitors wanting to learn about the
Cushman Pond experience. The Cushman Pond group has made it a point to
involve all the camp/homeowners on the pond in the annual hunt and cook-out.

The Kezar Lake Watershed Association wrote a grant application under the name
of the Association and the Town of Lovell received a $20,000 grant dedicated to
the milfoil project on Cushman Pond. The taxpayers of the town of Lovell have
provided an additional $50,000 to establish a prevention program for the
watershed to ensure that the infestation does not spread.

It is no exaggeration to say that early detection, diligence, and the “the more
the merrier” approach have truly paid off. Since chemicals can no longer be
used, Gerry and Meg are quick to share their advice with others — increase public
knowledge so that infestations will be spotted while hand removal is still an
option for bringing these dangerous invasive plants under control.
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Variable milfoil hunt on Cushman Pond in Lovell, Maine. Photo: Gerry
Nelson)

Appendix B describes what state agencies, interagency groups,
organizations and other partners are doing to implement the provisions
of this important new law and carry out other state and federal
initiatives to prevent, detect, and control the introduction and spread of
invasive aquatic plants. A January 2002 report from DEP and DIFW to
the Legislature titled, Invasive Aquatic Species Program Report
provides a detailed account of these activities.'” See also DEP and
DIFW websites: http://www.state.me.us/dep/blwq/topic/invasive.htm
and http://www.state.me.us/dep/blwg/topic/invasive.htm.

This plan is the direct result of Task Force work to create a
“comprehensive state invasive aquatic species and nuisance
species management plan that meets the requirements of the
National Invasive Species Act of 1996,” as charged by the Maine
Legislature.
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The Federal government plays a key role, too

Section 1204 of the Aquatic Nuisance Prevention and Control Act of 1990
(amended as the National Invasive Species Act of 1996) specifically calls
for states to develop comprehensive Nonindigenous Aquatic Nuisance
Species Management Plans. While Maine would have prepared this plan on
its own initiative, the federal role is welcome because it carries with it the
possibility of funding for implementation and increases opportunities for
regional coordination. The Act authorizes a 75:25 federal to state match of
funds required to achieve objectives and actions outlined in plans approved
by the federal Aquatic Nuisance Species Task Force (ANS Task Force, also
established by the 1990 Act). In developing this plan, the task force has
closely followed the Guidance for State and Interstate Aquatic Nuisance
Species Management Plans developed by the federal task force.

Looking at both terrestrial and aquatic organisms, the National Invasive
Species Council developed a Management Plan for Meeting The Invasive
Species Challenge as directed by Executive Order 13112.*° This plan
provides national leadership and oversight on invasive species and ensures
that federal agency activities are coordinated, effective, work in partnership
with states. In addition to managing invasive species on federal lands,
many federal land managers and researchers provide technical support and
information about the biology, distribution, pathways, and impacts of
invasive species to state governments. See Appendix B for a general list of
federal authorities and programs.

Regional coordination is also underway

While the authorities and programs outlined in this plan are generally
limited to the political boundaries of this state, Maine is also coordinating
with Northeastern states and bordering Canadian provinces, through the
recently-formed Northeast Regional Panel of the Federal Aquatic Nuisance
Species Task Force. The mission of the panel is to provide networking
opportunities for participants and to streamline activities such as research,
monitoring, and public awareness efforts.

One group of botanists from organizations and agencies involved with
terrestrial and freshwater invasive plant issues is specifically coordinating
their efforts to document and track the occurrence and spread of invasive
plants in New England. The University of Connecticut, in conjunction with
the New England Invasive Plant Group, is compiling an invasive plant atlas
for the region and creating an early warning system to alert states and public
land managers of potential threats. Maine’s Natural Areas Program is
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participating in this effort and has produced an Invasive Plant Survey
Atlas.”’

Public comments made a difference

The public, through representatives of various interests who sit on the Task
Force, has been indirectly involved in the development of this plan and has
been kept apprised of Task Force meetings through press releases and
public notices. Considerable public debate and discourse occurred during
legislative deliberations on the two bills passed in 2000 and 2001. Many of
the action items in this plan are a direct result of, and build on, the strength
of the programs and policies established at that time.

The Task Force held four meetings around the state, and designated 30 days
for written comments, to provide opportunities for public comment on the
draft of this plan. It then made many changes in response. These are
summarized in Appendix F.

The most significant changes respond to calls for more aggressive state
action on this issue, particularly in regard to the sticker funding mechanism
(Task 1E); inspections (3B1b); enforcement (Tasks 3C3A and 4A2c¢); and
all things fish, e.g. policy (Task 3C3a), rapid response (4B2), and
monitoring (5A3).

Invasive Aquatic Species Action Plan
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Maine’s Approach

Prevention is the key

Consistent with Maine’s traditional approach to addressing environmental
problems, the goals of this plan are based on a hierarchy designed first to
prevent problems, and then, if any should occur, to limit their extent and
reduce their effects. Prevention carries a price tag, but it is the only
possible way to avoid incurring much higher costs associated with the
environmental, economic, and social disruptions that follow infestations of
aquatic invasive organisms. Specifically, Maine’s goals are to:

1. Prevent new introductions of invasive plant and animal aquatic
species into the state to the extent possible;

2. Limit the spread of established populations to other waters of the
state;

3. Reduce the harmful effects resulting from infestations of invasive
aquatic species by managing those that cannot be eradicated; and

4. Educate the public and people involved in business, trade, research
and government so well about invasive aquatic species that they do
not facilitate the introduction or spread of species through
activities over which they have control.

Assessing the biggest threats

Maine’s approach to identifying priorities among the myriad of problems
and concerns relating to invasive aquatic organisms is based upon an
environmental assessment. Using the best information available, which in
some cases is quite limited, the analysis considers the potential risks that
may result if Maine takes no action at all to prevent, detect, or reduce
infestations. The first part of the assessment focuses on organisms. The
second part considers invasion pathways.

The Advisory List of Invasive Aquatic Species,
located in Appendix D, is the result of this
analysis.  Please note that while the label
“species” is used in the table for purposes of
simplicity, the list also includes organisms that are
not considered species, e.g. viral pathogens.

Loosestrife-eating beetle
Photo: Cornell University

Choosing Battles With Purple Loo