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Vermont waterse What should we do
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Nonnative + Nuisance = Invasive

Hemlock Woolly Adelgid

Eurasian watermilfoil
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Overland Transport
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Invasive Species Impactis
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Ecological Impacts
% Loss of native species...competition
% Water quality deterioration

Recreation Impacts
% Boating/swimming
% Fisheries

Commercial Impacts
% Impede navigation



Vermont

In

Aquatic Invasive Species
Management




Monitoring

Asian Clam Surveys, Lake Bomoseen




Monitoring

Siqrry Stonewort Surveys, Lake Derby
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Monitoring

Zebra Mussel, Asian Clam, and Spiny Waterflea Surveys
Inland Lakes

http:/ /ucanr.edu/sites/WAEMAP /files /137106.gif




Vermont Invasive
Pairollers (VIPs)
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Aquatic Invasive/
Nvuisance Species Control
Efforts

Handpulling

Bottom Barriers

Diver Operated Suction Harvesting
Hydroraking

Mechanical Harvesting
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Herbicide Treatment
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Spread Prevention:
Education

Clean Boats Clean Waters

Before Launching AND Before Leaving

Clean off any mud,  Drain your boat  Dry anything that
plants, and animals  and equipment  comes into

from boats, trailers, away from the contact with the
and equipment. waler. walter.

Never release plants, fish or animals into a body of water
unless they came out of that body of water

MR TN S A A PAYEA T AUE A AN 0TT A AN
« Boaters are required to inspect their watercraft before and after
use, and remove all plants and aguatic animals

Flease reporl suspecled
agualic invasive species

(802) 828-1535 + Wessels and internal compartments must be drained when
dac.varmont.goviwatar leaving a water, and drain plugs must remain out during transpart
shedllakes-ponds - Persons who transport aquatic plant material or invasive aquatic

. animals may be fined up to $1000
/“*VERI\'IONT « Itis a vielation to refuse inspection and decontamination

AGENCY UF NATURAL RESOURCES services at an authorized inspection station




BE AWARE!

While fishing on Lake Memphremagog,
please help prevent the spread of the
newly discovered invasive plant species,
Starry stonewaort. To prevent the spread
of this species to new areas of the lake,
please clean off your anchor, propellers,
F lower unit, power poles, live wells and
other boating equipment that could
become fouled with aguatic vegetation
before moving to a different location on
the lake.

LAKE MEMPHREMAGOG

The first discovery
in Vermont of
STARRY
STONEWORT
was found here.

INVASIVE SPECIES ALERT
S ETNHEL]

(Corbicula fluminea)
e

-
Confirmed in J
Lake Bomoseen
How can you in 2016
identify them?

¥ This invasive freshwater bivalve

is slightly triangular in shape

with distinct concentric rows of

elevated ridges on its shell.

Why the concern?
¥ Asian clams are filter feeding
organisms that deplete
resources needed by native
species and reduce
biodiversity.

What can you do?
¥ Take these steps before
launching AND before leaving
any waterbody.

\/Clea.'l'l. off any mud and

sediment from boats, trailers, and
anchors. Rinse with hot water.

/D ra,in your boat and
equipment, including motors, all
live-wells, bait buckets, bilges,
ballast tanks, and other reservoirs
that could transport lake water.

¥ They can form dense
populations very quickly in
sediment, clogging intake
pipes to lakeside houses,
industrial water systems, and
irrigation canals.

sy

DI‘Y anything that comes into

contact with the water.

Lake Memphremagog has STARRY STONEWORT,
an invasive plant-like algae
This was the first discovery of this species in Vermont.
) Enjoy your visit but help us prevent this
invasive species from spreading and

degrading aquatic habitats in other areas of
this or other lakes.

# Clean Inspect and remove plants,
N animals and mud from boat, trailer,
ﬂ \V/ 2 anchor lines and equipment.

; # Drain boat and equipment

away from water.

& Dry anything that comes into
contact with the water for five
days.

& Never release plants or animals
into a body of water unless they
came out of that body of water.

For more information, contact
(802) 828-1535 or visit




AGENCY OF NATURAL RESOURCES
Department of Environmental Conservation

AIRAND CLIMATE LAND WASTE WATER LEARMN MORE, DO MORE

Home
AQUATIC INVASIVE SPECIES
About DEC
Report an aquatic invasive species sighting in Vermont at 802-828-1535
Commissioner's Office
Adgquatic invasive species ve 5 t d
econarmy, and even human health, They can i ith species, While nuis:
spacies can have similar impacts, they are native. The Viermont Aguatic Invasive Species Program coordinates

tien can cause harm to the environment,

Adrninistration and Inncwation

Air Quality and Climate

act ated i imvasive and nuisance species, View program highlights in
the 2046 A jes Annual Undate 415 i ‘mation, actions, and
Drrinking Water and Groundwater spread fforts can also b alky on the ALS Map.
Envirearmental Assistance
Fallow the links below for more information:
Environmental Enforcement Gallery of Invaders Eunding Opportunities
Eacilties Engineeri Soread Prevention Laws and Regulations
acilities Engineering Manlkaring Greeter Programs
Control wermant Invasive Patrollers (VIPs)

Geclogical Survey

Below Is a list of cur high-priority Invashve and nulsance specles. Click on an Image for more Information. The

Waske Management and Prevention
e i Gallery of Invaders.

Wiatershed Management r
Business and Dperations
Clean Water Initiative
Data and Maps Chestnut Leat Hydrilla
Mericring VERMONT
. INVASIVES
Permitting - —
Aquatlc invasive Species VT Invasives

Gallery of Imvacers Asian Rusty ““"m'"“"""‘
R Waterflea Clam Crayfish e A

Monitoring and AlS data

Cansrol What is being done in Vermeont?

. . - . Clean Boats

Laws and Regulatians L3 WVermont DEC provides educational materials including e
ol ficle shewes, idesifsestion et =

Grants and Furding Oppormunies ‘public access signage, and provides technical assistance to | a }:| =
towns, water hodv associatinns, and nther inferested narties. !'—

| hitps Pwees fac ebook.corm/ messeges 7 160201 1438

VERMONT
INVASIVES

Exatic nulsance specles not anby thraaten
Varmant's meuntains, farests, and falds

they pose 3 serlous threat to the Green

Mounitain State’s lskes, ponds, and rivers as
well. Enjoy Laking a dig in the lake on a hot

sumines evening? Imvasive plants such

Eurasian watermilfoil and water chastnut
can quickly reach nuisance mvels, chaking

out stnmming holes and crowding cut

beneficial native species. Happen to ba an

avic fisherman? small, seemingly

# sty W Proteiiden

Gallery of Aquatic Invasives
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Spread Prevention:
Public Access Greeter
Program
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Aquatic Invasive Species
[
Threatening Vermont
Species Total Number of Waterbodies
AL - alewife 3
AC - Asian clam 1
BN - brittle naiad 10
CLP - curly-leaf pondweed 37
EF - European frogbit 13
EWM - Eurasian watermilfoil® 99
RC - rusty crayfish 13
55 - Starry Stonewort P
SWF -spiny water flea 1
VLM - variable-leaved watermilfoil 3
WC - water chestnut 33
ZM - zebra mussel 2

.




Invasive Plants in Vermont

Brittle naiad

Eurasian
watermilfoil

watermilfoil Starry stonewort
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J urasian watermilfoil (Myriophyllum spicatum)
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 Rooted, perennial native
to Europe/Asia.

* Confirmed: 68 lakes or
ponds and 31 other
water bodies (one new in [ ‘
2016 and 2017) '
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-~ Vermont's Native Watermilfoils

Feather-dissected, Whorled or Alternate leaves

Alternate flower watermilfoil
Farwell's watermilfoll
Low watermilfoll
Northern watermilfoil
Slender watermilfoil
Whorled watermilfoil

© 60606 0 6
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\/S’rarry stonewort (Nitellopsis obtusa)

et

 Macro algae - perennial,
native to Europe

« Confirmed: Lake * o : ;

Memphremagog 2015,
Lake Derby 2016
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Brittle naiad (Ngjas minor)

et

 Weakly rooted, annual, native
to southeast U.S. and South
America.

« Confirmed: Lake Champlain,
Sunset Lake, Sunrise Lake,
Waterbury Reservoir

» Also confirmed: CT, MA, ME,
NH, NY
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\,Ev/o"pean'frogbit (Hydrocharis morsus-ranae)

=

e Perennial, native to
Europe.

« Confirmed: Lake
Champlain, 8 other water
bodies

« Also confirmed: CT, MA,
NH, NY, RI, Quebec




Water chestnut (Trapa natans)

Seeds: Black (dry) — not viable
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Species of Concern - Not yet in Vermont

Fanwort

Parrot feather
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The transport of ANY aquatic plant is illegal in Y
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& Vermont water bodies support over

170 different types of aquatic and
wetland plants.

Roughly 7% are non-native and
considered invasive.

A




Vermont’s Aquatic Invasive Animals




Zebra and Quagga Mussels

Basic Biology and ID

Driessena polymorpha

*

»» Small, freshwater mollusks
native to Caspian and Black
Seas

L)

*

Variable color patterns

L)

%

% Both species D-shaped
% Jebra - friangular
% Quagga - rounded

L)

*

Live 2-5 years, depending on
conditions

L)

Driessena rostriformis bugensis



Zebra and Quagga Mussels

Life Cycle

Up to 700,00 mussels per m?

§ h, \
‘ . WL
@ % Filter Feeding
1 liter H,O per day
000 — 1,000,000

p o -1 Settling
1 F,ggs pPer year 10,000m? /day
"/ OO0
¢ o
200,000,000
‘ approx*
sperm :
I 500,000 per m’ 95% die

» Eggs laid when temp > 50°F
» Eggs -> juveniles (veligers)

» Veligers are free-floating before
settling on hard and semi-soft
surfaces, then grow rapidly

« Canremain viable up to a month
in standing water

> After settlement, can reach 700,000
per m2

» Settled adults and juveniles can
survive up to 30 days out of water in
ideal conditions



Zebra and Quagga Mussels

» Byssal Threads
« Enables attachment to most
surfaces
« Allows clogging of infrastructure

» Smother benthic organisms

» Fouls watercraft equipment




Zebra and Quagga Mussels - Spread
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Zebra and Quagga Mussels — Current Range

Zebra and Quagga Mussel Sightings Distribution
Dreissena polymorpha and D. rostriformis bugensis

& Zebra mussel occurrences
' Quagga mussel occurrences

A Zebra or Quagga mussel occurrences
_ Both species occurrences

B Zebra/Quagga mussels eradicated
_| Zebra/Quagga mussels failed

Map produced by the U.S. Geological Survey \
Nonindit Aquatic Species Datab February 27, 2017.
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Asian Clam (corbicula fluminea)

» Small, freshwater clam native
to Asia and Africa

» Light-colored shell with
concentric ridges

> Live in sandy substrates

» Hermaphrodific; one can
produce up 1o 4,000 eggs
annually




Asian Clam Range and Vermont Presence

Corbicula fluminea




Asian Clam Range and Vermont Presence
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Species of Concern - Not yet in Vermont

Northern Snakehead

Round Goby Asian Carp



Species of Concern - Not yet in Vermont




Online Resources

NAS - Nonindigenous Aquatic Species

Report a Sighting

Lakes AIS website

www.dec.vermont.gov/watershed/lakes-ponds/aquatic-invasives

Y o O

USGS NAS website www.nas.er.usgs.gcﬁw

S


http://dec.vermont.gov/watershed/lakes-ponds/aquatic-invasives
https://nas.er.usgs.gov/default.aspx

Defense Against Invasive Species

Spread prevention is the most
effective protection against
aquatic invasive species
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