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What is a PRISM? 

 Partnership for Regional Invasive Species Management 

 8 cooperative partnerships  

 Hosted by non-profits 

 Funded by NY State 



Lower 

Hudson 

PRISM 



Partners 

Funding 

 41 regional 

partners 

 6 steering 

committee 

members 

 Dozens of 

additional 

participants 

 Via the NYS Environmental Protection Fund 

 Projects selected yearly to fund 



Prioritizing and 

Coordinating 

Surveying and Mapping 

Removing and  

Controlling 



Teaching and Informing http://lhprism.org 

lhprism 



Protecting Native Species 

                     and Habitats 



Accomplishments 

 Mobilized over 2,500 volunteers who dedicated over 

17,000 hours (~$450K) 

 Conducted over 200 training sessions for over 8,000 

attendees 

 Managed invasive species on over 1,000 acres of land 

through more than 300 projects 

 Mapped more than 50,000 invasive species occurrences 



Accomplishments 

 Identified and began controlling several new invaders to 

our region such as Corydalis incisa and hardy kiwi 

 Supported over a dozen summer interns 

 Boat stewards inspected 800 watercraft at 2 launches 

 Hosted our first Summit 
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Key Goals 

 Increasing our collective capacity to address 

invasive species 

 Identifying the areas and species we want to 

protect (Conservation Targets)  

 Prioritizing and producing a strategy for effective 

management (Strategic Invasive Species 

Management) 

 Educating about invasive species and coordinating 

our messages (Education and Outreach) 

 Helping to prevent new invaders by focusing on 

pathways (Mitigating Pathways of Invasion) 

 Facilitating the exchange of information 



Join Us 

 Find out more on our Web Site:   

       http://lhprism.org 

 Join our Mailing List  

 Attend our Next Meeting 

 

 

 

 Follow us on Facebook  

November 12 

Beacon, NY 

 

All are welcome to participate. 

lhprism 
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Biological Invasions: What do they do, what can we 

do about them, and why are they controversial?  

      Dan Simberloff  

University of Tennessee 



18th century 



Joseph Hooker 

Alfred Russel Wallace 

Charles Darwin Henry Bates 

The “Victorian 

naturalist-explorers” 

Charles Wyville 

    Thomson 



Charles Darwin in Patagonia, 1832: 

 

“The whole country may be called one great 

bed of these plants. The cardoon [Europe 

and North Africa] is as high as a horse’s 

back, but the Pampas thistle [southern  

Europe and Asia] is often higher than the 

crown of the rider’s head. The road itself 

is partly, and in some cases entirely, closed.” 



1958 



1980 – SCOPE conference on  

ecology of Mediterranean-type 

ecosystems. 

Scientific Committee on 

Problems of the Environment 



1986 
1989 





Boiga irregularis, 

the brown tree snake 

       on Guam 



Burmese python, Florida 



Caulerpa taxifolia 

 

Mediterranean 





And introduced species also: 

 

   Compete with native species 

   Parasitize or infect native species 

   Vector diseases to native species 

   Hybridize with native species 

   Etc., etc., etc. 



What’s new? 



1989. Ecol. Monogr. 

59: 247-259 



T Fukami et al. 2006 
“Above- and below-ground impacts 

of introduced predators in seabird-

dominated island ecosystems” 



Above- and below-ground impacts of 

introduced predators in seabird-dominated 

island ecosystems T Fukami et al. 2006 



2004 



  reed canary grass 

Phalaris arundinacea 

2007. Proc. Natl. Acad. Sci. 104: 

3883-3888 

HYBRIDIZATION 



Phytophthora alni, new pathogen on  

Alnus first seen in 1939. 



Nature 

2011 



2009 



Oikos 2013 





1) How many introduced species are harmful? 

 

       



1) How many introduced species are harmful? 

 

        a) Some native species become “invasive.” 



Encroachment by Juniperus occidentalis 

Simberloff et al. 2012, Ecology 93:598-607 – 

   

 a)  introduced plants 40X more likely to become damaging 

 b)  when native plants become invasive, almost always 

       induced by some anthropogenic change, like grazing 

       or changed fire regime  

Cf. Paolucci et al. 2013 Diversity and Distributions 

     Hassan and Ricciardi 2014 Frontiers in Ecology and 

                                                           the Environment 



1) How many introduced species are harmful? 

 

2) Introduced species often increase local biodiversity. 



VS 
114 native species 

At least 55 extinct 

53 established 

Introduced species 

Hawaiian birds 



1) How many introduced species are harmful? 

 

2) Introduced species often increase local biodiversity. 

 

3) Are actions against introduced species xenophobic? 



“…to cleanse the German 

landscape of unharmonious foreign 

substance.” – R. Tuexen, 1939  

“As with the fight 

against Bolshevism, 

our entire occidental 

culture is at stake, so 

with the fight against 

this Mongolian invader, 

an essential element of 

this culture, namely the 

beauty of our forest [is 

at stake].” – R Tuexen, 

1942 Impatiens parviflora 

Reinhold 

Tuexen 



“The ‘natural garden’ movement has all but seized 

control of official garden taste in this country.  [It] is 

decreed that the ‘new American garden’ is henceforth a 

place that …grants citizenship exclusively to native plants 

(any immigrant to be treated as ‘flora non grata’ with 

‘invasive aliens’ subject to deportation).” – M Pollan, 

1994  



“Am I implying that natural gardening in America is a 

crypto-Fascist movement?  I hope not.  I mention the 

historical precedent partly to suggest that the ‘new 

American garden’ is neither as new nor as American as 

its proponents would have us think.” – M Pollan, 1994  

“The German example also suggests we would do well to 

beware of ideology in the garden masquerading as science.  

It’s hard to believe that there is nothing more than 

scientific concern about invasive species behind the 

current fashion for natural gardening and native plants in 

America – not when our national politics are rife with 

anxieties about immigration and isolationist sentiment.” – M 

Pollan, 1994  



 

This does not mean  

that anyone who  

wants the trains to  

run on time is a  

Fascist! 



1) How many introduced species are harmful? 

 

1) Introduced species often increase local biodiversity. 

 

2) Are actions against introduced species xenophobic? 

 

3) Efforts to contain invasions are futile. 



Mark Gardener, Director, Charles Darwin  

Research Station, Galapagos, 2011: 

 

“It’s time to embrace the aliens.  Blackberries  

now cover more than 30,000 ha here, and our 

studies show that island biodioversity is reduced 

by at least 50% when it’s present.  But as far as 

I’m concerned, it’s now a Galapagos native,  

and it’s time we accepted it as such.” 

Rubus niveus 



Cullen Bay 

Mytilopsis sallei 



Kochia scoparia in Western Australia 

1990 – introduced 

 

1992 – eradication 

campaign begun 

 

1993 – 3,200 ha over 900 

km 

 

1995 – 139 ha 

 

1999 – 5 ha 

 

2000 - eradicated 
 
 



2011 



MAINTENANCE MANAGEMENT 

 

   physical and mechanical control 

 

   chemical control 

 

   biological control 

 

   sterile male, mating disruption, etc. 



Australian paperbark, 

 Melaleuca quinquenervia 



15 Years of Melaleuca 

Management 

2010 

 

 

 

 

 

 
 

  

1995 

 

 

 

 

 

 
 

  

12% 24% 



 Control Methods 

“Toolbox” 
• Mechanical 

• Manual 

• Chemical 

• Biological 

• Prescribed Fire 

adapted from T. Pernas/F. Laroche 









http://greatlakesphragmites.net/files/GLC-Webinar.pdf 

from E.M. Golenberg  -  





1) How many introduced species are harmful? 

 

2) Introduced species often increase local biodiversity. 

 

3) Are actions against introduced species xenophobic? 

 

4) Efforts to contain invasions are futile. 

 

5) Animal rights objections to eradication and management 

      of (some) invasive vertebrates. 

 

 

 

 

North American gray 

squirrel, Sciurus carolinensis 



rights of species to exist 

 vs.  

rights of individual animals to exist 



1) How many introduced species are harmful? 

 

2) Introduced species often increase local biodiversity. 

 

3) Are actions against introduced species xenophobic? 

 

4) Efforts to contain invasions are futile. 

 

5) Animal rights objections to eradication and management 

      of (some) invasive vertebrates. 
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Developing Effective Strategies to 

Mitigate Invasive Species Impacts in 

Eastern New York Forests 



Executive Summary 

Invasive species are increasing and 

management is complex  

Decision Analysis Tool   

Higher rate of project success 

Challenge  

Solution 

Benefit 



New York’s Forest 

• 63% forest cover  

   (~ 19 million ac.) 

• 24% public forest 

• 76% private forest  



Healthy Forest, Healthy Communities 



Challenge – Invasive Pests and Pathogens 

2013 – 2027 National Insect and Disease Risk Map Chestnut blight    

Dutch elm disease 

Balsam woolly adelgid 

Dogwood anthracnose 

Emerald ash borer 

Gypsy moth  

Beech bark disease 

Hemlock woolly adelgid 

To name a few… 

 



Gypsy Moth and Oak Decline 

2013 – 2027 National Insect and Disease Risk Map 



Emerald Ash Borer 

2013 – 2027 National Insect and Disease Risk Map 

http://upload.wikimedia.org/wikipedia/commons/1/1f/Green_ash_killed_by_Emerald_Ash_Borer.jpg


Hemlock Woolly Adelgid 

2013 – 2027 National Insect and Disease Risk Map 



Asian Longhorn Beetle 



80 



Direct and Indirect Effects 

Gandhi and Herms 2010 



Challenge – Widespread Invasive Plants  

82 

Draft NYS Invasive Plant Rating using FIA Data 

Shirer and Zimmerman (2015) 

Data Source: USFS FIA Database 2009 - 2014 



Number of Invasive Plant Species 

Cassandra Kurtz (2013) 



Invasive Plants with Moderate Distribution   

Mile-A-Minute Weed (Persicaria perfoliata) Princesstree (Paulownia tomentosa) 



Invasive Plant Control is Complex    

1. Ecological Impact or harm?  

2. Effective control technique?  

3. Long-term feasibility of invasive 

plant  control given limited 

funding? 

4. Cost/benefit assessed? 

 

 

http://nvaleri.com/blog/uploaded_images/thinking_man-792827.gif


86 

Solution - Decision Analysis Tool 



Step 3 

Step 2 Sign. Harm/Impact and Select Strategy 

Strategies 

Eradication Suppression 
Containment 
or Exclusion 

Strategy 
Analysis 

Peer Review 

Financial Analysis 

Project Summary Step 1 

Step 4 

Step 5 (if recommended) 

IPMDAT Steps 



Step 1 – Project Summary 



NYS Invasive Plant Rankings - www.nyis.info 

Resources 
Tab 

Step 2 - Ecological Impact? 



Step 2 - Strategy Selection 

Eradication 
• Goal – Eliminate all individuals and seeds. 

• Low likelihood of species returning (10 year timeframe). 

• Greatest success for small infestations (< 2.5 acres). 

Exclusion or Containment 
• Goal – Prevent infestation from spreading to uninfested areas. 

• Best for slow spreading species and when effective barriers exist. 

• May require long term management. 

Suppression 
• Goal – reduce cover or density to a level that maintains native 

species or ecosystem processes. 

• May require long term management. 



Step 3 – Strategy Analysis 



1. Social Political Environment Suitable? 

A. Is social resistance to 

control expected (i.e. use 

of herbicides)?  

B. Within the invaded area, 

do all key agencies, 

organizations and/or 

landowners agree to 

participate?   

 



2. Is the Species Difficult to Detect? 

A. Is the species always inconspicuous within the matrix 

vegetation?   

B. Detectability and search- time main factor influencing cost. 

Mehrhoff 



 

3. Can Reinvasion be Prevented?  

 
Are spread prevention measures and EDRR 

underway and funded for 2 years?  

 

 

 

 

 

 

 



4. Effective Control Method? 

95 

Can small infestations be 

eliminated?  

Knotweed - Sandy River Oregon 

Soll et al. 2008 

Japanese Barberry - CT 

Ward et al. (2009) Forest Ecology and Mgt.  



5. Non-target impacts or Unintended Consequences? 

Bush Honeysuckle 

Garlic Mustard  

Barberry 

? 

Stiltgrass 



Step 4 - Resources Available?  

• Is funding for core operations secure for at least two 

years, with a high likelihood of long-term funding?   

 

• Long-term funding solutions 

– Endowments? 

– Mitigation banks? 



Text C
o

s
t 

High Cost and 

Low Benefit 

(Do not proceed) 

High Cost and 

High Benefit 

(Peer Review) 

Low/Moderate Cost and 

Low Benefit 

(Peer Review)  

Low/Moderate Cost and 

High Benefit 

(Proceed) 

Benefit 

Return on Investment? 



99 

 

 

http://conserveonline.org/library/an-invasive-plant-management-decision-analysis-0/@@view.html


Recommendations and Benefits 

Adopt tool as common standard for invasive 

plant control project review.  

1. Minor time commitment.  

2. Increase probability of successful projects.  

3. Method to document decisions.  

 



Adapt and Learn 



Questions? 
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Restoration Targets  
in a Changing Biotic Landscape 

 
 
    Steven N. Handel 
    Rutgers University 
    handel@aesop.rutgers.edu 



105 









109 

Ecosystem Services:  

Benefits Supplied by Natural Ecosystems 

 •  Purification of air and water 

•  Mitigation of droughts and floods 

•  Generation and preservation of soils 

•  Cycling and movement of nutrients 

•  Partial stabilization of climate 

•  Support of agriculture, fisheries……… 

          ESA Issues in Ecology, #2, 1997 



110 

110 

Urban problems: 

fragmentation 



111 

Urban problems: 

Heat island effect  

& climate change 
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Urban problems: 

Degraded landscapes 



113 

Urban Soils 

• Variable 

• Compaction 

• Hydrophobic crust 

• Elevated pH 

• Restricted aeration and water drainage 

• Nutrient cycling and soil organisms 

• Pollution 

• Higher soil temperature 

 



Celastrus orbiculatus  

Urban problems: 

troublesome  

new species 



 

Microstegium vimineum – Japanese stiltgrass 







Green, lush, dying 



1

1

9 

Urban problems: 

what is the 

ecological target? 



Bulletin Torrey Bot. Club 121:119 



Bulletin Torrey Bot. Club 121:119 



Fresh Kills Landfill, NYC 



123 

Will seed dispersers  

come? 

 New ecological links: 

http://www.pbase.com/gardengallery/weatheringwinter


124 124 



 Fresh Kills Landfill  

 Demonstration Plantings 
 
Hackberry Celtis occidentalis 

Sumac  Rhus copallina 

Shadblow  Amelanchier canadensis 

Beach plum Prunus maritima 

Blueberry  Vaccinium corymbosum 

Blackberry Rubus allegheniensis 

Wild rose  Rosa nitida 



126 126 



127 127 





Seeds deposited in traps 

PLANTED     NATIVE  INVASIVE  

 

Blackberry Black cherry Poison ivy Bittersweet   

Hackberry Catbriar  Red Cedar  Hercules club 

Shadblow Dogwood  Red maple Honeysuckle  

Sumac  Elderberry Red Oak Porcelainberry  

Wild rose Grape  Sassafras Russian Olive 

   Grey birch Spicebush Tree of heaven 

   Holly   Tulip tree 

   Mulberry Tupelo  NON-NATIVE 

   Nightshade Viburnum Crab apple 

       Yew 
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California Geographical Survey, http://geogdata.csun.edu/NYpage1.html 

New York City Parks, http://www.nycgovparks.org 

New York City 

N 

Flushing 

Meadows  

Park,  

Corona,  

Queens  

NYC 



132 

Installing the sewer  

pipeline across the 

Park  (West to East) 

132 
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134 134 
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The Story: Problems 

GENERAL 

• Physical properties of site were  
poorly characterized 

• Removal of Phragmites was not permitted 

• Stolen plants; arson 

• Invasion of purple loosestrife  

• No vegetation management or monitoring  
– lack of funds after 3-yr period 

• No public access or education plan  
– Public access now impossible 

– No community interest or support group exists 

 
                                     (Galbraith–Kent and Handel Ecological Restoration 25:123) 

 



136 

GENERAL 

• Biodiversity increased from initial survey 

• Increased understanding for future urban 
restorations 

• Habitat complexity is greater  
– from Phragmites to a mosaic of uplands, wetlands, herbs 

• Site closure has eliminated vandalism (i.e., arson, 
dumping, theft) 

– a trade-off in urban environmental management may be 
necessary? 

                                          

 

 

                                            (Galbraith–Kent and Handel Ecological Restoration 25:123) 

 

 

The Story: Successes 



Johnson and Handel, Ecological Applications, in press. 





      



Brooklyn waterfront, before restoration 
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Promenade, Brooklyn Bridge Park 

Michael Van Valkenburgh Associates 



142 
Michael Van Valkenburgh Associates     



143 



2013 Climate Risk Info: NYC  
 

• Sea level rise: 2020s  + 11 inches 

           2050s  + 31 inches 

• Air temperature: 2020s   + 3.0 F 

        2050s   + 6.5 F 

• Annual chance of today’s 100-yr flood: 

  5.0% (= now a 20-yr flood) 

• Flood heights with a 100-yr flood: 

  now, 15.0 feet; 2050s, 17.6 feet 

 









1911 

 

 

 

 

 

1926 

 

 

 

 

 

1940 



Fringing marsh to maritime forest 

Low Marsh 
High Marsh 

Salt  

Shrub 

Maritime Shrubland 

Maritime Forest 

                                                

 

                                                                                  

 

  

  

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 



Sasaki Associates + Rutgers University 

The Habitat Engine 



  Ecological Constraints 

• Dispersal  

• Degraded plant and animal communities 

• Soil quality and biota 

• Successional processes (natural 
disturbance) 

• Invasive species are lurking 

• Lack of migration corredors 

• Fragmentation & hardscape 



  Social Constraints 

• Beauty and the eye of the beholder 

• Different strokes for different folks 

• The numbers game 

• “I vant to be alone” 

• Here comes the sun 

 



    Targets for Restoration 

• Historical approach 

• Status quo approach 

• Functional approach 

• Design approach 



    Ecological Opportunities 

•  Restore ecological functions 

•  Improve resiliency 

•  Restore natural heritage 

•  Reduce management needs 

•  Improve regional biodiversity 

•  Advance environmental education 
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Invasive Species Summit: Meeting venues and dining and shopping options. 10% discount at Pine Tree Café,  

La Casa Azul Tacos, Hudson Garden Grill, and Shop in the Garden, with All-Garden Pass 

Ross Hall  

and Gallery 

Watson 

Building 

Mertz 

Library 

Shop in the Garden 

Pine Tree Café  

Hudson Garden Grill 

La Casa Azul 

Tacos 

Clay Family Picnic 

Pavilions 

Cullman 

Conference 

Room 


