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Lower Green Bay and Fox River 
Area of Concern (AOC)

Goal: Evaluate AOC’s current condition 
and recommend de-listing targets.

Beneficial Use Impairments of the AOC
1. Restrictions on fish & wildlife consumption
2. Tainting of fish & wildlife flavor
3. Degradation of fish & wildlife populations
4. Fish tumors or other deformities
5. Bird or animal deformities or reproductive problems
6. Degradation of benthos
7. Restrictions on dredging activities
8. Eutrophication or undesirable algae
9. Restrictions on drinking water consumption
10. Beach closings
11. Degradation of aesthetics
12. Degradation of phytoplankton & zooplankton populations
13. Loss of fish & wildlife habitat



Lower Green Bay and Fox River 
Area of Concern (AOC)

1. Identify characteristic habitats and important species/species groups.

2. Assess relative importance to each habitat and species/species groups. 

3. Devise systematic method for measuring current and future condition. 

4. Set a meaningful system-wide restoration target.

5. Identify restoration projects needed to achieve the quantitative target. 



Lower Green Bay/Fox River Area of Concern
Total area = 12,800 ha
Non-water =  6,600 ha

GIS map developed in 2015-16 (M. Stiefvater and J. Weinzinger) 

Field surveys (2015) and 2014 near infrared and true color aerial imagery (Brown County)



Lower Green Bay / Fox River AOC 

Total agriculture  =     200 ha
Total high impact =  3,200 ha
Total habitat =  2,761 ha

Total habitat 
6,823 acres

About 45% of AOC can be classified as some type of wildlife habitat.



Long Tail Point 

Emergent Marsh (High Energy)

Hardwood Swamp

Great Lakes Beach

Standardized habitat types 
(modified from Wisconsin DNR 
Wildlife Action Plan) were 
identified and mapped.



Lower Green Bay / Fox River AOC 

Code Habitat Polygons Area(ha) Area(ac) MaxArea(ha)
EMHE Emergent Marsh (high energy coastal) 42 513 1268 163
EMIN Emergent Marsh (inland) 83 229 566 29
EMRI Emergent Marsh (riparian) 12 51 126 35
EMRS Emergent Marsh Roadside 22 25 63 5
GLBE Great Lakes Beach 38 36 90 15

HASW Hardwood Swamp 181 892 2205 136
NMFO Northern Mesic Forest 34 65 162 13
NWMF Northern Wet Mesic Forest 3 26 65 15
OPWA Open Water 84 52 128 11
OTFO Other Forest 179 191 471 32
SDMF Southern Dry Mesic Forest 11 30 73 7
SGOF Surrogate Grassland 146 174 430 16
SGRE Surrogate Grasslands restored (native grasses) 7 12 29 3
SGRS Surrogate Grassland (Roadside) 68 58 143 4
SHCA Shrub Carr 24 102 253 18
SSME Southern Sedge Meadow 2 1 2 1
SUMA Submergent Marsh 25 138 341 126
WAST Wasteland 54 166 410 77

Most widespread habitat types are emergent wetland and hardwood swamp.

Open water in Green Bay (6,200 ha) excluded.
Habitat types derived from Wisconsin Wildlife Action Plan (2015) with modifications. 



Lower Green Bay / Fox River AOC 

Code Habitat Polygons Area(ha) Area(ac) MaxArea(ha)
EMHE Emergent Marsh (high energy coastal) 42 513 1268 163
EMIN Emergent Marsh (inland) 83 229 566 29
EMRI Emergent Marsh (riparian) 12 51 126 35
EMRS Emergent Marsh Roadside 22 25 63 5
GLBE Great Lakes Beach 38 36 90 15

HASW Hardwood Swamp 181 892 2205 136
NMFO Northern Mesic Forest 34 65 162 13
NWMF Northern Wet Mesic Forest 3 26 65 15
OPWA Open Water 84 52 128 11
OTFO Other Forest 179 191 471 32
SDMF Southern Dry Mesic Forest 11 30 73 7
SGOF Surrogate Grassland 146 174 430 16
SGRE Surrogate Grasslands restored (native grasses) 7 12 29 3
SGRS Surrogate Grassland (Roadside) 68 58 143 4
SHCA Shrub Carr 24 102 253 18
SSME Southern Sedge Meadow 2 1 2 1
SUMA Submergent Marsh 25 138 341 126
WAST Wasteland 54 166 410 77

Formerly common habitats like sedge meadow and undeveloped beach are now rare.



AOC Beneficial Use Impairments
1. Restrictions on fish and wildlife consumption
2. Tainting of fish and wildlife flavor
3. Degradation of fish and wildlife populations
4. Fish tumors or other deformities
5. Bird or animal deformities or reproductive problems
6. Degradation of benthos
7. Restrictions on dredging activities
8. Eutrophication or undesirable algae
9. Restrictions on drinking water consumption, or taste and odor problems
10. Beach closings
11. Degradation of aesthetics
12. Degradation of phytoplankton and zooplankton populations
13. Loss of fish and wildlife habitat



AOC Priority Wildlife Species

Current list = 1200+ taxa
Priority Species = 194

12



Lower Green Bay and Fox River 
Area of Concern (AOC)

1. Identify characteristic habitats and important species/species groups.

2. Assess relative importance to each habitat and species/species groups. 

3. Devise systematic method for measuring current and future condition. 

4. Set a meaningful system-wide restoration target.

5. Identify restoration projects needed to achieve the quantitative target. 



Lower Green Bay / Fox River AOC 
Criteria for Selection of Priority Species (194)

1. Officially designated as endangered, threatened, or vulnerable 

2. Demonstrably sensitive to environmental degradation 

3. Economically or ecologically highly important

Ranking Criteria:

• official status (endangered/threatened species are highest priority)

• Identified in original Remedial Action Plan

• economic/ecological importance (vertebrates generally highest priority)

• degree of sensitivity (highly sensitive species rank higher)

• strength of evidence for status/sensitivity (well-documented rank higher)



AOC Populations
Priority Fish & Wildlife Populations

Toxic 
Sensitivity 

Economic 
Importance

Aquatic 
Dependence

Keystone 
Species

Conservation 
Status

Impact 
Potential

Weight
Current 

Condition
Subscore

Current F&W        
Populations 

Score
Colonial waterbirds (breeding season) 3 2 3 2 3 3 16 5 80 4.65
Coastal wetland Mustelids 3 3 3 2 1 3 15 4 60
Tributary fish 2 3 3 2 2 3 15 5 75
Coastal birds (breeding season) 3 2 3 1 3 2 14 6 84
Fox River fish 3 3 3 2 1 2 14 5 70
Freshwater Unionid mussels 3 1 3 1 3 3 14 1 14
Shoreline fish 2 3 3 2 1 3 14 4 56
Wetland terns 3 2 3 1 3 2 14 3 42
Muskrat 1 2 3 3 1 3 13 6 78
Piping Plover 2 3 2 1 3 2 13 2 26
Anurans 2 1 3 1 2 3 12 7 84
Bald Eagle (winter) 3 2 2 1 2 2 12 7 84
Marsh breeding birds 2 2 3 1 2 2 12 6 72
Nearshore invertebrates 1 1 3 2 2 3 12 3 36
Shorebirds (migratory) 2 2 3 1 2 2 12 5 60
Turtles 3 1 3 1 2 2 12 5 60
Waterfowl (migratory) 2 3 3 1 1 2 12 6 72
Bats 2 1 1 1 3 3 11 4 44
Coastal wetland aquatic macroinvertebrates 1 1 3 2 1 3 11 3 33
Stream macroinvertebrates 1 1 3 2 1 2 10 4 40
Wooded wetland birds (breeding season) 1 2 2 1 1 2 9 6 54
Landbirds (migratory) 1 2 1 1 1 2 8 7 56



Lower Green Bay West Shore Habitats

Priority Fish & Wildlife Habitat
Historical 

Importance
State 
Rank

Global 
Rank

AOC 
Conservation 

Status

Geographic 
Significance

Significance to 
AOC Biodiversity

Functional 
Significance

Weight Notes CCondition Subscore2
Current F&W        
Habitat Score

Great Lakes Beach 3 S2 G3 3 3 3 2 14 includes  nearshore l i ttora l  zone 2 28 3.60
Southern Sedge Meadow 3 S3 G4 2 3 3 3 14 northern sedge meadow might have been present his torica l ly 2 28

Emergent Marsh (high energy coastal 3 S4 G4 1 3 3 3 13 present a long exposed shorel ines 4 52

Submergent Marsh 3 S4 G5 1 3 3 3 13 dominated by submereged aquatic vegetation (SAV); includes  
nearshore l i ttora l  zone 5 65

Emergent Marsh (riparian) 3 S4 G4 1 2 3 3 12 very l imited extent today 3 36

Fox River Open Water 3 N/A N/A 2 3 2 2 12 includes  bottom features 3 36

Green Bay Open Water 3 N/A N/A 2 3 2 2 12 includes  bottom features 3 36

Shrub Carr 3 S4 G5 1 2 3 3 12 shrubby wetland; intergrades  with sedge meadow and 
emergent marsh 4 48

Tributary Open Water 3 N/A N/A 2 3 2 2 12 stream channel  and substrate 3 36

Hardwood Swamp 3 S3 G4 2 1.5 2 3 11.5 one of two most widespread habitat types  in AOC 5 57.5

Emergent Marsh (inland) 2 S4 G4 1 1 2 3 9 separated from bay by dike or land 4 36

Open Water (inland) 2 N/A N/A 1 1 1 2 7 pond 3 21

Southern Dry Mesic Forest 1 S3 G4 2 1 1 2 7 oak,hickory, basswood, maple 5 35

Emergent Marsh (roadside) 0 N/A N/A 1 2 2 1 6 can be important for fi sh spawning i f connected to bay or river 3 18

Northern Mesic Forest 1 S4 G4 1 1 1 2 6 most extens ive pre-settlement habi tat type in WI 4 24

Other Forest 1 N/A N/A 1 1 1 1 5 early success ional 5 25

Surrogate Grassland (old field) 1 N/A N/A 1 1 1 1 5 can be important as  buffer habi tat 5 25

Surrogate Grassland Restored 1 N/A N/A 1 1 1 1 5 greater importance of native species  than old fields 5 25



Lower Green Bay and Fox River 
Area of Concern (AOC)

1. Identify characteristic habitats and important species/species groups.

2. Assess relative importance to each habitat and species/species groups. 

3. Devise systematic method for measuring current and future condition. 

4. Set a meaningful system-wide restoration target.

5. Identify restoration projects needed to achieve the quantitative target. 
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Lower Green Bay and Fox River 
Area of Concern (AOC)

1. Identify characteristic habitats and important species/species groups.

2. Assess relative importance to each habitat and species/species groups. 

3. Devise systematic method for measuring current and future condition. 

4. Set a meaningful system-wide restoration target.

5. Identify restoration projects needed to achieve the quantitative target. 



AOC Populations
Priority Fish & Wildlife Populations

Toxic 
Sensitivity 

Economic 
Importance

Aquatic 
Dependence

Keystone 
Species

Conservation 
Status

Impact 
Potential

Weight
Current 

Condition
Subscore

Current F&W        
Populations 

Score
Colonial waterbirds (breeding season) 3 2 3 2 3 3 16 5 80 4.65
Coastal wetland Mustelids 3 3 3 2 1 3 15 4 60
Tributary fish 2 3 3 2 2 3 15 5 75
Coastal birds (breeding season) 3 2 3 1 3 2 14 6 84
Fox River fish 3 3 3 2 1 2 14 5 70
Freshwater Unionid mussels 3 1 3 1 3 3 14 1 14
Shoreline fish 2 3 3 2 1 3 14 4 56
Wetland terns 3 2 3 1 3 2 14 3 42
Muskrat 1 2 3 3 1 3 13 6 78
Piping Plover 2 3 2 1 3 2 13 2 26
Anurans 2 1 3 1 2 3 12 7 84
Bald Eagle (winter) 3 2 2 1 2 2 12 7 84
Marsh breeding birds 2 2 3 1 2 2 12 6 72
Nearshore invertebrates 1 1 3 2 2 3 12 3 36
Shorebirds (migratory) 2 2 3 1 2 2 12 5 60
Turtles 3 1 3 1 2 2 12 5 60
Waterfowl (migratory) 2 3 3 1 1 2 12 6 72
Bats 2 1 1 1 3 3 11 4 44
Coastal wetland aquatic macroinvertebrates 1 1 3 2 1 3 11 3 33
Stream macroinvertebrates 1 1 3 2 1 2 10 4 40
Wooded wetland birds (breeding season) 1 2 2 1 1 2 9 6 54
Landbirds (migratory) 1 2 1 1 1 2 8 7 56



Lower Green Bay West Shore Habitats

Priority Fish & Wildlife Habitat
Historical 

Importance
State 
Rank

Global 
Rank

AOC 
Conservation 

Status

Geographic 
Significance

Significance to 
AOC Biodiversity

Functional 
Significance

Weight Notes CCondition Subscore2
Current F&W        
Habitat Score

Great Lakes Beach 3 S2 G3 3 3 3 2 14 includes  nearshore l i ttora l  zone 2 28 3.60
Southern Sedge Meadow 3 S3 G4 2 3 3 3 14 northern sedge meadow might have been present his torica l ly 2 28

Emergent Marsh (high energy coastal 3 S4 G4 1 3 3 3 13 present a long exposed shorel ines 4 52

Submergent Marsh 3 S4 G5 1 3 3 3 13 dominated by submereged aquatic vegetation (SAV); includes  
nearshore l i ttora l  zone 5 65

Emergent Marsh (riparian) 3 S4 G4 1 2 3 3 12 very l imited extent today 3 36

Fox River Open Water 3 N/A N/A 2 3 2 2 12 includes  bottom features 3 36

Green Bay Open Water 3 N/A N/A 2 3 2 2 12 includes  bottom features 3 36

Shrub Carr 3 S4 G5 1 2 3 3 12 shrubby wetland; intergrades  with sedge meadow and 
emergent marsh 4 48

Tributary Open Water 3 N/A N/A 2 3 2 2 12 stream channel  and substrate 3 36

Hardwood Swamp 3 S3 G4 2 1.5 2 3 11.5 one of two most widespread habitat types  in AOC 5 57.5

Emergent Marsh (inland) 2 S4 G4 1 1 2 3 9 separated from bay by dike or land 4 36

Open Water (inland) 2 N/A N/A 1 1 1 2 7 pond 3 21

Southern Dry Mesic Forest 1 S3 G4 2 1 1 2 7 oak,hickory, basswood, maple 5 35

Emergent Marsh (roadside) 0 N/A N/A 1 2 2 1 6 can be important for fi sh spawning i f connected to bay or river 3 18

Northern Mesic Forest 1 S4 G4 1 1 1 2 6 most extens ive pre-settlement habi tat type in WI 4 24

Other Forest 1 N/A N/A 1 1 1 1 5 early success ional 5 25

Surrogate Grassland (old field) 1 N/A N/A 1 1 1 1 5 can be important as  buffer habi tat 5 25

Surrogate Grassland Restored 1 N/A N/A 1 1 1 1 5 greater importance of native species  than old fields 5 25



Lower Green Bay / Fox River AOC 

• Progress is measured by quantitative measures

• Overall AOC index can be improved by conservation actions

• Actions on highest priority areas or species will be most effective
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Great Lakes Beach



Great Lakes Beach

Future beach metric   = 8.51 km   x   0.55 (mean quality)  =  4.68

Condition = 5

Current beach metric = 8.51 km   x   0.25 (mean quality)  =  2.13



Lower Green Bay and Fox River 
Area of Concern (AOC)

1. Identify characteristic habitats and important species/species groups.

2. Assess relative importance to each habitat and species/species groups. 

3. Devise systematic method for measuring current and future condition. 

4. Set a meaningful system-wide restoration target.

5. Identify restoration projects needed to achieve the quantitative target. 



Lower Green Bay / Fox River AOC 



Great Lakes Beach



Great Lakes Beach

3.84 km

2.32 km

0.67 km

0.85 km

Total undeveloped beach = 8.51 km

0.83 km



Great Lakes Beach



Great Lakes Beach

E. Giesehttps://www.earthrangers.com/wildwire/blandings-turtle/



Lower Green Bay / Fox River AOC 









Lower Green Bay and Fox River 
Area of Concern (AOC)

1. Identify characteristic habitats and important species/species groups.

2. Assess relative importance to each habitat and species/species groups. 

3. Devise systematic method for measuring current and future condition. 

4. Set a meaningful system-wide restoration target.

5. Identify restoration projects needed to achieve the quantitative target. 



Lower Green Bay / Fox River AOC 



Lower Green Bay / Fox River AOC BUI Removal 



Habitat/Species Accounts



Priority Area Descriptions



Lower Green Bay West Shore Habitats

http://www.uwgb.edu/green-bay-area-of-concern/fish-wildlife-habitats/maps/
http://www.uwgb.edu/green-bay-area-of-concern/fish-wildlife-habitats/maps/


Field Data and Maps



SAV Distribution Lower Green Bay
(Wolf and Horn 2017)



SAV “Hot Spots” and Locations of Introduced species



AOC Habitats



Great Lakes Beach

Future beach metric   = 8.51 km   x   0.55 (mean quality)  =  4.68

Condition = 5

Current beach metric = 8.51 km   x   0.25 (mean quality)  =  2.13



Getty Images/Brian E. Kushner

Turtles
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