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What IS an Invasive Species?What IS an Invasive Species?
““Invasive SpeciesInvasive Species””

“…“…an an alien alien [[nonnon--nativenative]] speciesspecies whose introduction whose introduction 
does or is likely to cause economic or environmental does or is likely to cause economic or environmental 
harm or harm to human health.harm or harm to human health.””

(E.O. 13112, 3 February 1999)(E.O. 13112, 3 February 1999)

““InvasiveInvasive”” meansmeans……..

-- alienalien
-- nonnon--nativenative





Biological Integrity Policy Biological Integrity Policy 
(601 FW 3)(601 FW 3)

3.16 How Do We Manage Non3.16 How Do We Manage Non--native Species?native Species?

PreventPrevent, , detectdetect, , controlcontrol invasive populationsinvasive populations

RestoreRestore native species and habitatsnative species and habitats

Use Use IPMIPM strategies (mechanical, chemical, biological, strategies (mechanical, chemical, biological, 
and cultural)and cultural)

No action required against nonNo action required against non--native, but nonnative, but non--invasive, invasive, 
plants or animalsplants or animals



What IS an Invasive Species?What IS an Invasive Species?
““Invasive SpeciesInvasive Species””

“…“…an alien an alien [[nonnon--nativenative]] species whose introduction species whose introduction 
does or is likely to cause does or is likely to cause economiceconomic or or environmentalenvironmental
harmharm or harm to or harm to human healthhuman health..””

(E.O. 13112, 3 February 1999)(E.O. 13112, 3 February 1999)

HARM to….
- Economy
- Environment
- Human Health



Sea Lamprey on Lake Trout
Great Lakes region

Each year, invasive species
cost the U.S. economy
$120 Billion.

- Pimentel et. al 2005

HARM to the 
Economy…



Eurasian watermilfoil

HARM to Human  
Health…



Hummingbird and 
bat impaled on the 
invasive burdock 
weed in the Western 
U.S.

HARM to the 
Environment…



Midway NWR

Find the albatross 
in the Verbesina!



Before Foxes

Walrus Island, Pribilof Group

After Foxes



Invasive Species AttackInvasive Species Attack
Our Native Plants and Animals!Our Native Plants and Animals!



Before Invasion After Invasion by Dyer’s Woad

Invasive species can Invasive species can 
reproduce rapidly and reproduce rapidly and 
out compete out compete 
natives to form a natives to form a 
monoculture that monoculture that 
dominates the dominates the 
landscape and landscape and 
reduces diversityreduces diversity



WILDFIRE INVASIVE PLANT INFESTATION

WHICH IS WORSE FOR THE ECOSYSTEM?

Hoary Cress in Oregon



Invasive species Invasive species 
are often are often 
associated with associated with 
disturbance; such disturbance; such 
as fire, forestry, as fire, forestry, 
construction, construction, 
agriculture, or agriculture, or 
flooding.flooding.

Wisteria

Privet

Phragmites



SoSo……how did they get here?how did they get here?
UnintentionalUnintentional::

Cultivation and LandscapingCultivation and Landscaping
Garlic mustard, buckthornGarlic mustard, buckthorn
Nursery StockNursery Stock
WooleyWooley adelgidadelgid, Chestnut blight, Chestnut blight
Ship BallastShip Ballast
Zebra mussel, round gobyZebra mussel, round goby
Boats, Planes, TrucksBoats, Planes, Trucks
Brown Tree Snake, Eurasian water milfoilBrown Tree Snake, Eurasian water milfoil
Packing and shipping materialsPacking and shipping materials
Japanese Japanese stiltgrassstiltgrass, Asian long, Asian long--horned beetlehorned beetle

Japanese Stiltgrass



SoSo……how did they get here?how did they get here?
DeliberateDeliberate::

Sport FishingSport Fishing
Snakehead, Rainbow Trout Snakehead, Rainbow Trout 
Home Aquaria and PetsHome Aquaria and Pets
HydrillaHydrilla, Pythons, House Cats, Pythons, House Cats
BiocontrolBiocontrol
Grass carpGrass carp
Erosion ControlErosion Control
KudzuKudzu
Gardening and LandscapingGardening and Landscaping
Purple Loosestrife, HoneysucklePurple Loosestrife, Honeysuckle

Kudzu

Northern Snakehead



A Breeding Population of Burmese Pythons has been 
established in the Everglades National Park

Where did the pythons Where did the pythons 
come from?come from?

Release of Release of 
unwanted unwanted 
pets!pets!

Gator eats snake

Snake eats gator!



Feral and Domestic Housecats are Feral and Domestic Housecats are 
major predators on wild birds and major predators on wild birds and 

mammalsmammals

There are approximately 100 million 
domestic and free roaming cats in the 
United States.

Combined, these cats kill billions 
of small mammals and millions 
of wild birds each year.



RESOURCE IMPACTSRESOURCE IMPACTS

OnOn--TheThe--Ground Impacts:Ground Impacts:

2.3 million2.3 million acres of refuge lands are acres of refuge lands are 
infested with invasive plantsinfested with invasive plants

There are There are 4,3874,387 invasive invasive 
animal populations on animal populations on 
refuge landsrefuge lands
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RESOURCE IMPACTSRESOURCE IMPACTS
General Management Impacts:General Management Impacts:

Sept. 2008 GAO Report on Refuge Spending Sept. 2008 GAO Report on Refuge Spending 
from 2002 from 2002 –– 2007:2007:
•• Invasive Plants Invasive Plants –– Number OneNumber One Threat to Wildlife Threat to Wildlife 

HabitatHabitat
•• Invasive Plants Invasive Plants –– Number OneNumber One Area of Increased Area of Increased 

SpendingSpending
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IS THERE
ANY 
HOPE!?!

-- OR  --

ARE WE 
JUST 
BEATING 
OUR HEADS 
AGAINST 
THE WALL?



SUCCESS!SUCCESS!
IN THE NATIONAL IN THE NATIONAL 
WILDLIFE REFUGE WILDLIFE REFUGE 

SYSTEMSYSTEM

Water ChestnutWater Chestnut
SilvioSilvio O Conte NFWRO Conte NFWR



National Bison Range, MT

St. Johnswort

8,000 Acres in 1994

400 Acres by 1997



Water Chestnut
Removal

Silvio O. Conte NFWR

2002:  4,000 pounds

2007:  2 pounds!



Giant Gambian Pouch Rat
Grassy Key, FL

DEFEATED BY PARTNERSHIPS!



www.efieldtrips.org

OUTREACHOUTREACH
OnOn--line invasive field trip for elementary school childrenline invasive field trip for elementary school children



http://www.winkelman.com/invasivespecies

Public service announcements on Public service announcements on ““Good FishingGood Fishing””
w/ Babe w/ Babe WinkelmanWinkelman ($50,000)($50,000)

OUTREACHOUTREACH



www.fws.gov/invasives

OUTREACHOUTREACH



INREACHINREACH
Excuse me Excuse me ––
but could we but could we 
not be quite so not be quite so 
proud of our proud of our 
invasive invasive 
species species 
infestations?infestations?



INREACHINREACH
Maintenance, law Maintenance, law 
enforcement, and fire enforcement, and fire 
crews can help slow the crews can help slow the 
spread of invasive spread of invasive 
species!species!

NewNew
Fire Management and Fire Management and 

Invasive Plants HandbookInvasive Plants Handbook



NCTC Course:NCTC Course:
Field Techniques forField Techniques for

Invasive PlantInvasive Plant
ManagementManagement

INREACH INREACH -- TRAININGTRAINING



www.fws.gov/invasives/staffTrainingModule/

ONLINE TRAININGONLINE TRAINING



Online Training for Refuge StaffOnline Training for Refuge Staff
Modules topicsModules topics……

Planning for invasive plant managementPlanning for invasive plant management

Assessing and monitoring invasive plant Assessing and monitoring invasive plant 
infestationsinfestations

Management methods, such as physical, Management methods, such as physical, 
chemical, biological, prescribed grazing chemical, biological, prescribed grazing 
and prescribed burningand prescribed burning
www.fws.gov/invasives/staffTrainingModule



STRIKE TEAMSSTRIKE TEAMS

Modeled after wild Modeled after wild 
land firefighting land firefighting 
Rapidly respond to Rapidly respond to 
new invasive plant new invasive plant 
infestationsinfestations
Provide technical Provide technical 
assistance to  assistance to  
RefugesRefuges

Region 6

Region 4



NWRS Invasive Species Strike Teams



VOLUNTEERS & INVASIVES VOLUNTEERS & INVASIVES 
PROGRAMPROGRAM

To engage volunteers in invasive species To engage volunteers in invasive species 
management on refugesmanagement on refuges

Competitive 
Grants Mapping & Monitoring

Capacity Building 



Competitive Grants for Controlling Competitive Grants for Controlling 
Invasive PlantsInvasive Plants

Projects FundedProjects Funded
56 projects in 200556 projects in 2005
60 projects in 200660 projects in 2006
61 projects in 200761 projects in 2007
50 projects in 200850 projects in 2008

Total over 3Total over 3--year period (2005year period (2005--2007): 2007): 2,7502,750 volunteers volunteers 
contributed over contributed over 49,00049,000 hours tohours to management of more than management of more than 
211,000211,000 acres of refuge lands =acres of refuge lands = $7 an acre!$7 an acre!

http://http://www.fws.govwww.fws.gov/refuges/IS//refuges/IS/
http://www.refugeassociation.org/Newhttp://www.refugeassociation.org/New--invasives/vimp.htmlinvasives/vimp.html



Girl Scouts GPS at Horicon NWR in Wisconsin



Weeding out 
Invasives
Begins with 
Awareness
Parker River NWR

$5,000 received 2006 
(combined with PTI grant)

Engaged 70 volunteers 
who pulled 3,000 lbs of 
perennial pepperweed & 
established “fire lane”



Volunteers clearing sumac at Weber WPA, MN



Mapping ProjectMapping Project
Results (FY03, FY05, FY06)Results (FY03, FY05, FY06)

Over 198 volunteers trained Over 198 volunteers trained 
On 30 refuges/complexes On 30 refuges/complexes 
24,862 acres of refuge lands surveyed and 24,862 acres of refuge lands surveyed and 
mappedmapped

Development of original NWRS software Development of original NWRS software 
(RLGIS) and manual for weed mapping (RLGIS) and manual for weed mapping 

USGS predictive modeling componentUSGS predictive modeling component



San Pablo Bay NWRSan Pablo Bay NWR



OttawaOttawa
NWRNWR



Where was kudzu Where was kudzu 
growing in 1971?growing in 1971?

Focus on mid-western
populations, away from

urban centers or mountains



Where is it Where is it 
growing now?growing now?

1971 2006



Hart Mt NWR 

Plot-based vegetation sampling

Predictive 
Modelling

Challenges: Challenges: 
Location Location 
locationlocation
location!location!



www.fws.gov/invasives/volunteersTrainingModule



Learning and Lending A HandLearning and Lending A Hand
Module TopicsModule Topics……

History of NWRS and impacts of invasive plants on History of NWRS and impacts of invasive plants on 
refugesrefuges

Global view of Global view of invasivesinvasives, how they travel and are , how they travel and are 
introducedintroduced

Managing invasive plants, including IPM & various Managing invasive plants, including IPM & various 
methods  methods  

Experiences of volunteers working to manage Experiences of volunteers working to manage 
invasivesinvasives on refuges (videos, slide shows, stories) on refuges (videos, slide shows, stories) 

Tips & tools for public outreach, a Tips & tools for public outreach, a powerpointpowerpoint
presentation for visitors, schools, garden clubs, etc.presentation for visitors, schools, garden clubs, etc.

www.fws.gov/invasives/volunteersTrainingModule



KUDZU:  The Vine That Ate the South!


