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Public Awareness/Outreach/Education



Common Name Scientific Name Category

Asian waterwort Elatine ambigua Vascular plant

Curly pondweed Potamogeton crispus Vascular plant

Eurasian Water Milfoil Myriophyllum spicatum Vascular plant

European Naiad Najas minor Vascular plant

Fanwort Cabomba caroliniana Vascular plant

Hydrilla Hydrilla verticillata Vascular plant

Little floating heart Nymphoides cordata Vascular plant

Mudmat Glossostigma cleistanthum Vascular plant

Parrot feather Myriophyllum aquaticum Vascular plant

Purple loosestrife Lythrum salicaria Vascular plant

Reed grass Phragmites australis Vascular plant

South American Waterweed Egeria densa Vascular plant

Swollen Bladderwort Utricularia inflata Vascular plant

Variable milfoil Myriophyllum heterophyllum Vascular plant

Water chestnut Trapa natans Vascular plant

Water fringe Nymphoides peltata Vascular plant

Water Hyacinth Eichornia crassipes Vascular plant

Water shamrock or European waterclover Marsilea quadrifolia Vascular plant

Yellow cress Nasturtium sp. Vascular plant

Yellow Iris Iris pseudacorus Vascular plant

Public Awareness: Mapping AIS
Massachusetts Freshwater AIS List: Aquatic Plants



Modified from Susan Wojtowicz







Swollen Bladderwort Utricularia inflata



Early Detection

(Rejmanek and Pitcairn 2002)



Field Monitoring/Survey and Identification

Photo by David Wong



Frequency of Invasive Species Establishment

 The Great Lakes: a new species every 6 months

 San Francisco Bay, new species establishment: 

 Since 1850: every 36 weeks

 Since 1970: every 24 weeks

 Since 1987: every 12 weeks

(Cohen and Carlton 1995; Vitousek et al. 1997)



Invasive Species Introduction

• Most invasive species introductions are accidental

consequences of the global distribution networks that 

facilitate international/regional commerce. 

• New species invade new territory attached to the hulls 

of ships; as stowaways in wooden crates or packing 

materials; hidden inside unprocessed logs, fruits, or 

seeds; by aircrafts; most common of all, species in 

the ballast water discharged by ships entering ports



Distribution of zebra/quagga mussels in the U.S.



Lake Mead

Great Lakes

Atlantic Ocean

Ukraine
Southern Bug River and
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Lake Mead , 2007

The Great Lakes 1986
Boat



Distribution of zebra/quagga mussels in the U.S.



Zebra Mussel in Lake Erie

Beckman et al. 1998



Mussel bed at the bottom of Lake Mead

Photo by Bryan Moore



NPS Water Intake

Photo by Bryan Moore



Boat

Photo by David Wong



Hoover Dam Intake

Photo by Bryan Moore



The Fukushima Daiichi nuclear disaster

Marine Tsunami: Sendai Japan 2011



Marine Tsunami: Sendai Japan 2011



Upper photo, “Misawa 1”, a fisheries 

dock from the Port of Misawa, Aomori 

Prefecture, washed away March 11, 

2011, and landing on Agate Beach, 

Newport, Oregon, June 5, 2012.

Lower left, sea anemones (Metridium

dianthus) from Japan, along with 

barnacles (Semibalanus cariosus) and 

mussels (Mytilus galloprovincialis) on 

Misawa 1; lower right, S. cariosus, M. 

galloprovincialis, and the barnacle

Megabalanus rosa. Photographs by 

Jessica A. Miller.



Invasive Species Introduction



Invasive Species Introduction

314 CMR 9.07 (2)

9. At the Department’s discretion, the 

project proponent for an aquatic 

disposal facility may be required to 

perform a biological assessment of 

the dredged materials to determine

whether there is the potential for the 

inadvertent transfer of an “invasive 

species” from the dredging area to 

the disposal location.



2000-2016



Economic Cost of Invasive Species

$138 Billion / Year
Federal Emergency Management 

Agency (FEMA) 2015 Budget: $ 

10 Billion
Pimentel et al. 1999





Integrated Pest Management

Early 
Detection

No AIS Prevention

AIS

Containment Prevention

Control Restoration



A
IS

 S
p

re
a

d
 t
o
 I
nl

a
nd

 W
a

te
rs





Aquatic Invasive Species Spread to Inland Waters

 The spread of AIS to the inland water bodies of 

North America is most likely be attributed to the 

unintentional overland transport of trailered boats

contaminated with the invasive organisms into an 

uninfested body of water (Bossenbroek et al. 2001; 

Johnson et al. 2001; Leung et al. 2006). 

Photos by David Wong and MNDNR



Recreational Boating in Idaho

(Ferriter and Anderson 2015)





Prevention: Check Clean Drain Dry



Types Methods

Physical/Mechanical High Pressure Wash/Hot Water Spray

Garden Hose Flushing

Mother Nature

Chemical Bleach/Chlorine

NaCl/KCl

Biological Inspectors

Dogs



High Pressure Boat Washing Station

Power Wash: 3000 PSI

Hot Water: 140oF

Time: 10 Seconds



High Pressure Boat Washing Station

Expensive: > $30,000/Station



Low Pressure Boat Washing/Spray



Low pressure (60 psi) on livewell

Davis et al. 2016
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Mother Nature Helps



Mother Nature
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Mother Nature
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Chemical: Traditional Chlorination/Bleach

Water, Facility, and Boat Chlorination

Trihalomethane

Corrosive to pipe

Destructive to biota



NaCl



NaCl



Softener Salt



Saltwater/Brackish Water 

 The Bay-Delta, California

Hofius et al. 2015





Biological: Inspector



Detector Popeye



 CAN THE DOGS FIND INVASIVE MUSSEL VELIGERS?

../../../Video/3901.mp4


MassDEP Field Operation Stand Operating Procedures
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