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National wildlife refuges are establishedto conserve fish, wildlife, and plant 
resources and their habitats for the benefit of present and future generations of 
Americans



Upper Mississippi River National Wildlife and Fish Refuge

Will Dilg

- Right here in the heart of the four-state Driftless Region
- Designated by Congress in 1924 in what is the largest-ever 

citizens movement to preserve public lands led by Will Dilg
- Nations longest and most visited National Wildlife Refuge
- Limitless recreation opportunities
- 111,000+ acres of bottomland forest



National Wildlife Refuges in the 
Upper Mississippi River System

Å 240,000 acres of habitat in UMR Refuge,  
Å 300,000 acres of floodplain forest across these 14 refuges
Å Floodplain wildlife reliant on forest habitat
Å Natural disturbance patterns include both small scale 

disturbances and large scale events:
Å Single tree death, gap scale, beaver
Å Reach/systemwide flood inundation

Floodplain Forest in UMRS

372,000 acres of floodplain habitat for American use 
across 14 National Wildlife Refuges for: 
ÅHunting 
ÅFishing 
ÅWildlife Observation and Photography
ÅEnvironmental Education and Interpretation



5ŜŦƛƴƛƴƎ ǘƘŜ ά.ƻǘǘƻƳƭŀƴŘ CƻǊŜǎǘέ

Synonyms: 
Å Bottomland hardwoods
Å Bottoms
Å Riverfront forest
Å Floodplain forest
Å Lowland forest
Å Swamp 

Figure 1. Typical Cross -section of a Bottomland System (from USDA Forest Service 2008), with characteristic Wisconsin floodplain  communities.  

A forested natural community that occurs along routinely-ŦƭƻƻŘŜŘ ǎǘǊŜŀƳǎΤ ŀƴ ŜŎƻǎȅǎǘŜƳ ŘǊƛǾŜƴ ōȅ άŀƭƭǳǾƛŀƭέ ǇǊƻŎŜǎǎŜǎΥ
  
Å Seasonal surface-water based flood pulse drives system
Å Hydric soils of varying textures; very wet at times and often very dry at times
Å Plant and animal species adapted to variable soils and moisture, primarily wet
Å Elevation-driven species assemblage
Å Very productive system 



National Wildlife Refuge Habitat Management Plan =

Heitmeyer 2008 

LMVJV 2007

Guyon et al 2012

2018 Forest Avian Plan



National Wildlife Refuge Priority Resources of Concern

1. Floodplain Terrace Forest
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National Wildlife Refuge Priority Resources of Concern

2. Nesting Migratory Birds

All pics USFWS
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National Wildlife Refuge Priority Resources of Concern

2. Nesting Migratory Bird- forest characteristics

All pics USFWS

ÅMature closed canopy forest 
with open midstory

ÅLarge patch sizes 

ÅLarge diameter, Quercus-
dominated forest

ÅStructural complexity

ÅBottomland forest patches 
adjacent to upland forests

ÅFlooded even-aged forest (willow, 
maple-ash) with canopy heights 
ranging from 12-40m

ÅCanopy cover usually 50-80% 
with sparse ground cover 
vegetation



National Wildlife Refuge Priority Resources of Concern

3. Neotropical Migrant Passerines

All pics USFWS
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CANADA
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Forest characteristics: 
Å Patch size > 250 acres
Å Species richness 
Å Structural complexity



National Wildlife Refuge Priority Resources of Concern

4. Tree Roosting Bats

TRI-COLOR

INDIANA

NORTHERN  LONG-EARED

All pics USFWS



National Wildlife Refuge Priority Resources of Concern

5. Native Invertebrate Pollinators

IŀǊǘΩǎ ōŜŜ ŎǊŜŘƛǘΥ !ƴƎŜƭƭŀ aƻǊŜƘƻǳǎŜ !ƭƭ ƻǘƘŜǊ 
pics USFWS

Åaŀƛƴǘŀƛƴ ǎǘƻŎƪƛƴƎ ōŜƭƻǿ ά!έ ƭƛƴŜ

ÅAt least 3 co-dominant tree species

Å<10% invasive species cover

ÅMonitor and supplement herbaceous 
diversity

ÅMonitor and supplement milkweeds

RED ADMIRAL
(nettles)

I!w¢Ω{ Dwh¦b5 .99
(bottomland obligate)

ROSY MAPLE MOTH
(maple)

ROYAL WALNUT MOTH
(hickory and walnut)

LUNA MOTH
(hickory and walnut)



Characteristic Tree Species:
Å Silver maple (Acer saccharinum)
Å Cottonwood (Populus deltoides)
Å Swamp white oak (Quercus bicolor)
Å Hackberry (Celtis occidentalis)
Å River birch (Betula nigra)
Å Black walnut (Juglans nigra)
Å Bur oak (Q. macrocarpa)
ÅWillow oak (Q. phellos)
Å Pin oak (Q. palustris)
Å Bitternut hickory (Carya cordiformis)
Å Overcup oak (Q. lyrata)
Å Ohio buckeye (Aesculus glabra)
Å Kentucky coffeetree (Gymnocladus dioicus)
Å American elm (Ulmus americana)
Å Green ash (Fraxinus pennslyvanica)

Drawings: Paul Nelson, MDC



Characteristic Flowering Plants:
ÅCardinal flower
ÅObedient plant
ÅWood nettle
ÅCutleaf coneflower
ÅBlue phlox
ÅButtonbush
ÅSwamp milkweed
ÅSedges
ÅOntario aster
ÅWildryes

Al l pics USFWS



Ecological Forestry - Ecological Silviculture

An approach to forestry that applies an understanding of 
the structure, function, and dynamics of natural forest 
ecosystems to achieve integrated outcomes: 

PalikΣ 5Ω!ƳŀǘƻΣ CǊŀƴƪƭƛƴΣ WƻƘƴǎƻƴ нлнм

PalikΣ 5Ω!ƳŀǘƻΣ нлно

Å Environmental
Å Economic
Å Social

It is divergent from the traditional agricultural systems 
model, and is based on natural development models and 
specific natural disturbance systems. 

Conserves native biodiversity and ecological productivity by 
emulating natural processes and using them as a guide

Ecological Silviculture System 

The sequence of treatments for restoring and sustaining composition and complex structure of forests; 
informed by natural disturbance and development; incorporates foundational ecological principles, with 
a goal of reducing the disparity between natural and managed ecosystems



Ecological Silviculture

Foundational Principles: 
1. Continuity
2. Complexity/Diversity
3. Timing
4. Context



Application to Bottomland Forest Ecosystems

Natural Disturbances Archetypes: 
Å Infrequent severe disturbance
Å Frequent low-severity disturbances

ÅGap-scale wind disturbance
ÅMixed severity disturbance


