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Presentation Notes
Good afternoon and I appreciate the opportunity to join you virtually today.  I am Haven Barnhill and I’m a biologist and forester with the USFWS and I’m pleased to join Aimee Tomcho with the North Carolina Audubon for today’s presentation.  At a relatively broad level I”ll highlight loss of bottomlands and introduce some important non-timber values, and mention successful efforts in MAV that my agency has used as a model to encourage better management of bottomlands in along the Atlantic coast.  Aimee will follow-up with some more specific bird information and step down some concepts to the more local level.  I hope that at the end of the day you have a heightened appreciation for bottomland forests, recognition of many options available for managing bottomlands and opportunities for assistance.





Ownership Objectives
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Adapted from Butler et al. 2016https://usaforests.org/ - Status of America’s Forests 
Story map
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766 million acres of forests nationally, or about 33% of our landscapes 

Private forests total about 444 million acres and public totals about 322 million acres

Geographically, 77% of the nations private forests are in the east, while 75% of our public forests are in the west. 

Institutional or corporate forests are owned by industry or held investment portfolios like real estate investment trusts or timber investment management organizations and financial objectives are a high priority

Public lands (Mostly federal, some state and a little local) tend to focus on multiple use objectives with a priority on ecological integrity, sustainability, wildlife and recreation

Family Forests are owned by individuals, families, trusts and estates and tend to focus value amenity related objectives 

Historically, about 30 million acres were bottomland hardwood, but land conversion (mostly to ag) has reduced this by about 60% and now only about 12 million acres remain (Source:  EPA).  Mostly due to conversion (primarly ag)

https://usaforests.org/


Family Forest Landowners

• Top 10 Reasons for Ownership
1. Beauty
2. Nature
3. Legacy
4. Privacy
5. Investment
6. Hunting
7. Recreation
8. Firewood
9. Timber
10. Non-timber Forest Products

Source:  Butler et al. 2016
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Emphasis on amenity-based values and focus on ecosystem services.  Important to note that timber and other forest products are near the bottom of the list of ownership reasons



Ecosystem Services
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Values can be lumped into forest Ecosystem Services, or benefits people obtain from nature

Recognizing the reasons private landowners own land, cultural services seems to be the dominant component.

Another survey of voters asking of the importance of forests to the general public, regulating services (clean water, air, etc) was extremely important.

Bottomland forests provide a broad range of ecosystem services within for broad groups:  provisioning, regulating, supporting and cultural.  We once focused on forest products like timber, but recognize the importance and value is far broader.  Aimee and I will highlight a few of the non-timber values and Bruce will talk about some of the timber values.




Water Quality and Quantity
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Forests are critical for reducing flooding and improving water quality.  They function much like huge sponge, vegetation intercepting rainfall thus reducing flow rates, erosion and sedimentation.  

Evapotranspiration, or release of water vapor from trees influences precipitation across the globe.  

50% of our drinking water originates from forested landscapes

This does not mean we should not be managing bottomland forests.  However, when we do manage them it is imperative that we incorporate conservation strategies to protect water quality.






Forestry Best Management Practices
• Protect water quality during 

forest management actions
• Every state has BMPs

• Voluntary, regulatory or quasi-
regulatory

• >92% implementation rate
• Approx. 90% improvement in 

water quality vs non-bmp
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In the early 1970’s, the EPA and others recognized water quality problems associated with timber harvests and other forest management activities to achieve water quality goals established under the Clean Water Act.  This let to the development of forestry BMPs, and most BMPs are specifically designed to protect water quality.  BMPs reduce non-point source pollution (Erosion and Sedimentation) and result in 80-90% improvement in water quality when compared to non-bmp management.  BMPs continue to evolve to improve effectiveness.  

Vary by state but often provide conditions/restrictions on SMZ’s, forest roads, skid trails, stream crossings

The take home message is we can effectively manage our bottomland forests to protect fragile habitats and maintain water quality by using BMPs





Carbon Storage and Sequestration
• Trees are the best carbon capture technology

• Photosynthesis – removes CO2, bind in a sugar, release 
oxygen

• Wood = carbon
• Long-lasting
• Carbon release – decomposition, roots burn sugar to 

capture water/nutrients from soil
• U.S. Forests Store 866 million tons of carbon annually
• 16% of our annual emissions

• Younger forests = fast growing = higher 
sequestration rate

• Older forests = bigger trees = more carbon 
storage

• Afforestation is important
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Carbon dioxide and other greenhouse gasses have been tied to climate change, specifically global warming.  Much research has gone into finding effective ways to capture carbon from the atmosphere.  The ultimate technology already exists in the form of trees.

I believe will become and increasing valuable resource to private landowners and Carbon Offsets will be and important a nature-based solution to climate challenges

In the past it has been difficult for small family landowner to capitalize on carbon markets because of scale and costs associated with monitoring and accounting, but cooperative effort among groups of like-minded landowners may provide long-term opportunities to sale carbon credits.  As an example The Nature Conservancy has partnered with the American Forest Foundation to create the Family Forest Carbon Program, an avenue for private landowners to participate in the carbon market

Carbon sequestration and storage are important, and carbon mitigation may become increasingly important value to forest landowners.  As example, Our agency has used third party brokers to purchase and reforest bottomland hardwoods and sale the credits to private industry.  We have used this approach to acquire over 80,000 acres of bottomland hardwood forests as part of your National Wildlife Refuge System.





USFWS Focus 
Federal Trust Species

• The Southeast defines 
“Federal trust species” as 
species (migratory birds, 
threatened & endangered 
species, interjurisdictional 
fish, marine mammals, and 
other species of concern) 
entrusted to the U.S Fish and 
Wildlife Service through 
statute-based management 
directives and/or other 
regulatory means.



WETLAND FORESTS 
>264 of 1095 trust species in 
southeast

52 Primary birds >200 periodic birds in forested 
wetlands

39 Plants

9 Insects

6 Reptiles

4 Crayfish

3 Mammals

2 Fish (and 105 other fish and mussel species listed 
or at-risk).

1 Salamander
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Wetland forests are home to about one quarter of USFWS trust resources 

Critically important travel corridors for wildlife

Note the loss of forest/fragmentation in the lower Mississippi alluvial valley.  Forest conversion is a major issue within bottomland forests and huge opportunity for habitat improvement

Note there are 105 listed or at risk fish or mussels in the SE and many of these are impacted by forests and their influence on water quality



Game and other Resident Species
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Often for private landowners, the game and other resident species tend to be very important.  Consideration of habitat needs for specific objectives is essential

Managing for complex forest structure and diversity tends to benefit both game and non-game species



Aesthetics vs. Habitat
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Many forests lack vertical structure and diverse composition, hence may be perceived as “attractive”, yet provide poor habitat
Additionally, long-term planning and consideration is needed for forests.  If it is good today, is it sustainable over time.  If it isn’t good today, how can it be made better

Society has changed over time to perceive the open forests as “pretty”, even though they may be almost completely void of good habitat for many species.  Perhaps it is because so many people ride through parks having no active management, see a big herd of anemic deer 400 yards away that have eaten every bit of browse and forest regeneration to the nub, and are now waiting for a disease outbreak and somehow relate that to being “good and pretty”.  



● Complex, Multi-layer Forest

Desired Forest Conditions

Priority Wildlife and Habitat Needs

● Cane

Swainson’s Warbler American Woodcock



● Tall, Emergent Trees

● Snags-large cavities

● Small Cavities

● Den trees ● Coarse down-woody Material

Spanish Moss
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Later discussions will cover conditions and important habitat components.  These are just a few components that tend to be very desirable for a range of wildlife and often add to habitat quality
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Mimicking natural disturbances and providing for a range of forest variation, structure and composition is beneficial for wildlife.  T

his top left shows an area after a timber harvest that highlights much variation in forest structure.  

Note the groundcover including woody forest regeneration, developing midstory and gaps in canopy.  Diverse forest structure has many examples of important hard and soft mast producers  (white oak, ash, persimmon, pawpaw, etc).

We know that giving trees space and sunlight is important for developing hard and soft mast, browse and cover





System Responses to Disturbance
 Resistance: 

Net change in 
biomass following 
a disturbance

 Resilience: 
Time to recovery 
of biomass 
following a 
disturbance.

Time

Bi
om
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s

resistance

resilience

Source:  Dr. Brenda McComb
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Resilience is the capacity of a forest to withstand external pressures and return to pre-disturbance state over time.  






Source:  Timothy Randhir
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There are two strategies to manage for Resilience:

Mitigation and Adaptation

Mitigation – Maintaining and restoring biodiversity are important mitigation strategies.  An example would be afforestation from ag or open bottomlands to functional bottomland forests.

Adaptation – Highlights the need to focus on long-term processes.  As example, EAB will remove ash species from out bottomlands, what will it be replaced by (this depends upon our management or lack of management decisions).  Another, as sea level rises and storms become more intense, some species will not tolerate higher salinity (ex. Cypress), so planning for what will replace them and also where cypress communities will move to is important.  We must begin to think longer term in the conservation community as forests take many decades are centuries to evolve and grow.



Lower Mississippi Valley Joint Venture’s
Forest Resource Conservation Working Group

Context Includes Overviews of:

The Mississippi Alluvial Valley

Priority Wildlife Species and Habitat Objectives

Management of Bottomland Hardwood Forests

Restoration of Bottomland Hardwood Forests

Forest Evaluation and Monitoring

Recommendations and Conclusions

https://www.lmvjv.org/desired-forest-conditions
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Our agency partnered with many others to develop a guide for restoration and management of bottomland hardwoods in the Mississippi Alluvial Valley.  I believe many of the concepts are applicable broadly across bottomlands throughout the southeast and we are using this to guide some management on National Wildlife Refuges along the Atlantic Coast.



Target: Landscapes capable of 
sustaining populations range-
wide at prescribed levels.

Approach: Application of 
biological models in establishing 
population-based goals and 
objectives expressed and linked 
across multiple spatial scales. 

A Population-based,
Multi-scale Conservation Framework
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A more science-based, outcome-oriented conservation target demands new means, methods, and approaches to conservation planning. 

Over the past five decades, bird populations have declined by more than 3 billion birds (about 1/3 of all birds).  Forest bird decline is about 1 billion of the total.

Successful wildlife management will depend upon better management decisions at both local (stand) and landscape scale



Landscape Quality

 Block size and Configuration
 Distance from Hostile Habitats

 Forest Composition & Structure
 Landscape Position & Wetness

Site Quality

Population Sustainability is a Function of:

(landscape quality) + (site quality)



Population-Based Goals and Objectives

Requires large    
trees with           

complex canopy 
structure    

Reguires dense
understory

Arkansas
Illinois
Kentucky 
Louisiana
Mississippi
Missouri
Tennessee

Totals

9
0
2

19
14
6
1

11
1
1

15
6
1
1

3
0
0
7
2
0
1

51 36 13

State 10K 20K 100K

Swainson’s Warbler

Cerulean Warbler

Requires large 
exposed trees  

for nesting,      
open areas for 

feeding             

Swallow-tailed Kite

MAV Forest Breeding Bird 
Source Population Objectives
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Management considerations should consider landscape in additional to stand level management needs and objectives
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