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Aquatic Invasive Species (AIS)

What are they? How did they get to 
Vermont? What are they doing to 

Vermont waters? What should we do 
about them?



Japanese knotweed Zebra mussels Emerald Ash Borer

Hemlock Woolly Adelgid Eurasian watermilfoil

Nonnative + Nuisance = Invasive



Invasive Species Pathways



Canals & Waterways

Ballast Water Discharge

Ballast Water, Canals, and Waterways



Overland Transport



Ecological Impacts 
 Loss of native species…competition
 Water quality deterioration

Recreation Impacts
 Boating/swimming
 Fisheries

Commercial Impacts
 Impede navigation

*Millions of dollars spent annually in VT alone!

Invasive Species Impacts



Aquatic Invasive Species 
Management in Vermont



Asian Clam Surveys, Lake Bomoseen

Monitoring



Starry Stonewort Surveys, Lake Derby

Monitoring



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

Monitoring

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



Vermont Invasive 
Patrollers (VIPs)



 Handpulling
 Bottom Barriers
 Diver Operated Suction Harvesting
 Hydroraking
 Mechanical Harvesting
 Herbicide Treatment

Aquatic Invasive/ 
Nuisance Species Control 

Efforts



Spread Prevention:
Education







Spread Prevention:
Public Access Greeter 
Program



Aquatic Invasive Species 
Threatening Vermont



Brittle naiad
curly-leaf 
pondweed

Eurasian 
watermilfoil

Variable-leaved 
watermilfoil Starry stonewort

Curly-leaf pondweed

Invasive Plants in Vermont



Eurasian watermilfoil (Myriophyllum spicatum)

• Rooted, perennial native 
to Europe/Asia.

• Confirmed: 68 lakes or 
ponds and 31 other 
water bodies (one new in 
2016 and 2017)



Vermont's Native Watermilfoils

Alternate flower watermilfoil
Farwell’s watermilfoil
Low watermilfoil
Northern watermilfoil 
Slender watermilfoil 
Whorled watermilfoil 

Feather-dissected, Whorled or Alternate leaves



• Macro algae - perennial, 
native to Europe

• Confirmed: Lake 
Memphremagog 2015, 
Lake Derby 2016

Starry stonewort (Nitellopsis obtusa)



Brittle naiad (Najas minor)

• 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



European frogbit (Hydrocharis morsus-ranae)

• Perennial, native to 
Europe.

• Confirmed: Lake 
Champlain, 8 other water  
bodies

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



Seeds: Black (dry) – not viable

Green - viable

flower, white

triangular leaves

Water chestnut (Trapa natans)



Brazilian elodea

Fanwort

Hydrilla

Species of Concern – Not yet in Vermont 

Parrot feather



The transport of ANY aquatic plant is illegal in VT



Vermont water bodies support over 
170 different types of aquatic and 

wetland plants. 

Roughly 7% are non-native and 
considered invasive.



Vermont’s Aquatic Invasive Animals



Driessena polymorpha

Driessena rostriformis bugensis

Zebra and Quagga Mussels

Basic Biology and ID

 Small, freshwater mollusks 
native to Caspian and Black 
Seas

 Variable color patterns

 Both species D-shaped
 Zebra – triangular
 Quagga – rounded

 Live 2-5 years, depending on 
conditions



 Eggs laid when temp > 50°F

 Eggs -> juveniles (veligers)

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

• Can remain 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

Life Cycle



Byssal Threads
• Enables attachment to most 

surfaces
• Allows clogging of infrastructure

Smother benthic organisms

Fouls watercraft equipment

Zebra and Quagga Mussels



Zebra and Quagga Mussels – Spread 



Zebra and Quagga Mussels – Current Range



Asian Clam (Corbicula fluminea)

 Small, freshwater clam native 
to Asia and Africa

 Light-colored shell with 
concentric ridges

 Live in sandy substrates

 Hermaphroditic; one can 
produce up to 4,000 eggs 
annually



Asian Clam Range and Vermont Presence



2016 2017

Asian Clam Range and Vermont Presence



New Zealand Mudsnail

Northern Snakehead

Round Goby Asian Carp

Species of Concern – Not yet in Vermont 



Species of Concern – Not yet in Vermont 



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

USGS NAS website www.nas.er.usgs.gov

Online Resources

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


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Aquatic Invasive Species Management in Vermont
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Vermont Invasive Patrollers (VIPs)
	Aquatic Invasive/ Nuisance Species Control Efforts
	Spread Prevention:�Education
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41

