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Sedge dominated pool within an isolated depression in Acadia National Park.



Outline

 Small natural features: e.g., vernal 
pools or temporary wetlands

 Keystone ecosystems
 Meso-filter approach

 Functions of temporary wetlands
 Challenges to managing temporary 

wetlands
 Innovative solutions:meso-filter

approach to vernal pool 
conservation



Small Natural Features

Presenter
Presentation Notes
Largely on private propertyHard to manage with blanket regulations.Intiimate ecosystems that citizens can “own “ whooly as  opposed to rivers, lakes, grasslands etc



Coral Bommies







Keystone Species
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The starfish Pisaster ochraceus is a keystone species in the rocky marine intertidal communities off the northwest coast of North America. This predatory starfish feeds on the mussel Mytilus californianus and is responsible for maintaining much of the local diversity of species within certain communities.A keystone species is a species that has a disproportionately large effect on its environment relative to its abundance.[1] Such species are described as playing a critical role in maintaining the structure of an ecological community, affecting many other organisms in an ecosystem and helping to determine the types and numbers of various other species in the community.



Keystone Ecosystems
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Small natural features as KEYSTONE ECOSYSTEMS…calls for a new management paradigm



Fine-filter
Conservation

Coarse-filter 
conservation
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Treat as keystone ecosystem: don’t just manage for the species..but for all vernal pool functions….



Biological Conservation

Conserving 
Small Natural 
Features 



• Bat caves, Large trees, rock outcrops, 
desert springs, temporary streams

• Temporary Wetlands:  Aram Calhoun (USA), 
Kathleen Bell (USA), Dani Boix (Spain), James 
Fitzsimons (Australia), Francis Isselin-Nondedeu
(France), and David Mushet (USA) 

Why are they important?
What are the management challenges?
How can they be conserved? 



What are temporary wetlands?

• temporary ponds (Europe, Australia)
• gilgais (Australia)
• prairie potholes (North America)
• vernal pools  (North America)
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A Prairie Pothole Wetland in East-Central North Dakota
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Monea North Nature Conservation Reserve
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Balmattum Nature Conservation Reserve



Why are these features important?
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Aquatic Invertebrate Composite Slide
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Navarretia fossalis







Landscape Functions of keystone 
ecosystem



Landscape functions…



YES!!!





Hydrology…
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Biogeochemical functions…
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What are current management 
challenges?
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Temporary, small
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Impediment to Agriculture Slide
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So in the short term we may be able to measure impaired health, lower abundance, and lower survival that would indicate pop extir in the long term



Variable life history needs

Breeding habitat

Baldwin et al 2006 
JHerp
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Studies have shown that in addition to vernal pools as required spring time breeding habitat, wood frogs sometimes feed and rest during the summer in forested wetlands and then move well drained upland forests to hibernate for the winter.  Spotted salamanders on the other hand spend all of their non-breeding time in the leaf litter on the forest floor and underground in small mammal tunnels.



Geographically Isolated Wetlands



What’s in a name?



Current policies lead to pools on 
paper…..



Future of wetland 
management: the value of 
bird’s eye  and frog’s eye 

views



How do we conserve these small 
natural features?





Tried, but not true

• Traditional top-down regulation
• Incidental
• Voluntary



Innovative approaches

• Locally driven
• Local intelligence
• “Ownership”
• Flexibility
• Attention to human dimensions of 

conservation



Science:   POLICY FORUM

Vulnerable Waters: The case for enhanced protection of 
headwater streams and wetlands outside of floodplains

By Irena F. Creed1,*, Charles R. Lane2, Laurie Alexander3, Nandita
Basu4, Aram  Calhoun5, Matthew J. Cohen6, Chris Craft7, Ellen 
D’Amico8, Edward DeKeyser9, Laurie Fowler10, Heather E. 
Golden11, James W. Jawitz12, Peter Kalla13, L. Katherine Kirkman14, 
Megan Lang15, Scott G. Leibowitz16, David B. Lewis17, John 
Marton18, Daniel L. McLaughlin19, Hadas Raanan-Kiperwas20, 
Mark C. Rains21, Lora Smith22, Jacqueline N. Serran23



Four strategies for managing aquatic 
vulnerable waters

Protect for:

1. Inherent value. 
2. Influence on Navigable Waters. 
3. Portfolio of Functions 

4.Use Practical Surrogates



Spotted Salamander
Max: 817 feet

           
         

Jefferson Salamander
Max: 1550 feet

Wood Frog 
Max: 3018 feet
Median: 435 feet

Blue-spotted 
Salamander
Max: 715 feet
Median: 219  feet

Blue-spotted Hybrid
Max: 922 feet
Median: 133 feet



Orono

Topsham

Orono
Brunswick
Scarborough
Wayne 
Readfield

Topsham
Yarmouth
Windham
Freeport
Cumberland
Bar Harbor

Beyond mapping…
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On the social side…..we are using proactive complement to regulation, helping landowners and towns



Turning Contention into 
Collaboration
Stakeholder solutions



Vernal Pool Special Area Management 
Plan



1. An alternate regulatory mechanism that balances vernal 
pool protection with economic development.

• Voluntary
• Promotes long term conservation of high value 

resources
• Makes development in growth zones predictable
• Removes economic burdens from rural land owners
• Supports local priorities

2. A partnership among

• Federal and state regulators
• Municipalities
• Developers
• Non-profit land conservation organizations

The Maine Vernal Pool SAMP is…



 5.5 years
 60+ meetings
 Development community
 Economists/Appraisers
 Biologists
 Citizens
 2 towns
 7 state and federal agencies
 2 Land trusts



Growth areaRural area
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The Proposed policy attempts to address these concerns.  It is a Hybrid instrument that combines market-based policy with existing regulations. VPs in growth area can be eliminated, re-opening up the entire parcel to development. However, for every VP impacted in the growth area, two VPs must be permanently protected in the rural area, and 50 ac must be conserved around each protected rural VP. Landowner in growth area has to pay an impact fee for this right.  Because their entire parcel can now be developed, their property value goes up, and the impact fee is calculated at 50% of the increase in property value.Fee is used to purchase conservation easements around high quality VPs in rural area. Other rural VPs are subject to existing regs.



250 feet

Presenter
Presentation Notes
And the economic implication for municipalities may be loss of developable land and land value within areas designated for growth.





How will the SAMP affect 
resource managers?

 Town driven,  alternative voluntary tool; 
default is current regulatory framework

 Small scope: only portion of growth area
 Still need wetland permits for projects
 Pilot project
 Annual review and feedback: adaptive 

management built-in
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Presentation Notes
Remember to bring up hoopalah over SVP….



www.nae.usace.army.mil/Missions/Regulator
y/PublicNotices.aspx

http://www.nae.usace.army.mil/Missions/Regulatory/PublicNotices.aspx


Acknowledgments
Small Natural Features Team: Mac Hunter, Kathleen P. Bell, Dana Bauer, Cyndy
Loftin, Mike Kinnison, Eric Nelson, Krista Capps

Graduate Students:  Luke Groff, Kristine Hoffmann, Lydia Kifner, Carly Eakin, 
Mitchell Jones, Jared Homola, Jessica Balukas, Laura Podzikowski, Vanessa 
Levesque

Photo credits:  Kristine Hoffmann, Luke Groff, Dawn Morgan, Lydia Kifner

Funding: National Science Foundation, University of Maine



Maine VP SAMP Team

• University of Maine  (Bell, Calhoun, Hunter, Kinnison, Levesque, Loftin, 
Morgan,Owen)

• US Army Corps of Engineers (Ladd, Clement, McCarthy)
• US Environmental Protection Agency (Kern)
• US Fish and Wildlife Service (Mahaney)
• Maine DEP (Mullen)
• Maine DACF (Hertz, Puryear)
• Maine DIFW (deMaynadier, Walker)
• Topsham Economic and Community Development (Shattuck)
• Town of Orono, ME (Richert, Gordon, Shepherd, Thompson)
• Town of Topsham, ME (Roedner, Melanson, Eyreman )

And representatives from the following groups:
• Real estate and  development community (Howard, Spann, Wasileski)
• Real estate appraisal (Siegel)
• Land trusts both local and regional (OLT, BTLT)
• Private consultant (Eyreman)



Discussion?
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