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“Wetlands are the future at Tar Creek…”

                                                          --Craig Kreman



Welcome!
• Michelle Bowden, Dana Hummell, 
    & Craig Kreman



Welcome!
• Introductions



Day 1 - 
Wetland 

ecology & 
restoration

Day 2 - 
Wetland 

creation & 
ecological 

engineering

Day 3 – 
Mini

Wetland 
ecological 

design 
charrette

Plan for the next three days



Potential Wetland Ecosystem 
Services

➢ Carbon Sequestration 
and Storage 

➢ Flood Retention

➢ Stormwater Retention

➢ Nutrient Retention

➢ Sediment Retention

➢ Plant Pollination

➢ Scenic Quality

➢ Education

➢ Habitat Provision

➢ Water Yield

➢ Cultural Values



Wetlands are places of transformation



Can we become Thoreauvian enough to see 
wetlands as desirable landscapes that protect the 

earth while refreshing our joy in existence?
   --Annie Proulx, Fen, Bog, & Swamp



Wildfowl & Wetlands Trust, 2022



• What is a wetland?

• Types of wetlands

• Why do we care?

• Wetland loss

Part 1. Wetland ecology



What is a wetland?



Wetlands are :

“areas that are inundated or saturated by 

surface or groundwater at a frequency and 

duration sufficient to support, and that under 

normal circumstances do support, a 

prevalence of vegetation typically adapted for 

life in saturated soil conditions. Wetlands 

generally include swamps, marshes, bogs 

and similar areas."

EPA Regulations at 40 CFR 230.3(t)]

https://archive.epa.gov/water/archive/

web/html/definitions.html



• Shallow water

• Hydric soils

• Adapted plants



• Riparian



• Riparian

adjective

Law

1.relating to or situated on the banks of a river.

 “all the riparian states must sign an agreement"



• Aquatic

• Rivers
•  
• Lakes

• Ponds



• Native

• Non-native

• Introduced

• Invasive

• Extinct

• Extirpated



• Native

• Non-native

• Introduced

• Invasive

• Extinct

• Extirpated



US Army Corps of Engineers
Section 404 Jurisdictional Wetland Delineations



US Army Corps of Engineers
Section 404 Jurisdictional Wetland Delineations

Three elements must be demonstrated:

• Wetland hydrology

• Wetland soils

• Wetland plants



 Cowardin classification



Oklahoma

Hydrogeomorphic 

Wetland 

Classification



US Army Corps of Engineers
Section 404 Jurisdictional Wetland Delineations

Three elements must be demonstrated:

• Wetland hydrology

• Wetland soils

• Wetland plants



US Army Corps of Engineers
1987 Wetland Delineation Manual

https://www.usace.army.mil/Missions/Civil-
Works/Regulatory-Program-and-
Permits/reg_supp/

https://www.bioxdesign.com/references-resources/



Regional Supplements to the Corps Delineation Manual





https://wetland-plants.sec.usace.army.mil/





What Wetland Indicator Status Means

    OBL: (Obligate Wetland): Almost always occurs in 

wetlands. 

FACW: (Facultative Wetland): Usually occurs in 

wetlands but may occur in non-wetlands. 

FAC: (Facultative): Occurs in both wetlands and non-

wetlands. 

FACU: (Facultative Upland): Usually occurs in non-

wetlands but may occur in wetlands. 

UPL: (Upland): Almost always occurs in non-wetlands







https://wetlandtraining.com/



Types of wetlands



6 basic types of 

wetlands

Wet prairie (wet meadow)   Shallow water

Lake Tahoe

Swamps (forested wetlands; 

bottomland hardwood)Marshes



Types of wetlands, continued

 Bogs        Fens

a Michigan bog SE Oklahoma



+ one:

Floating Island Lake, Lake Tahoe Basin, CA

Boehler Seeps, Atoka County, OK

Floating 

wetlands



Marsh
Eufaula Wetland Park

Eufaula, OK 

Eufaula Wetland Park is 0.2 mile from Lake Eufaula. A 

multifunction wetland—water quality, wildlife, recreation, 

education--Eufaula Wetland Park treats urban stormwater runoff 

from downtown Eufaula before it reaches the lake



Saline Creek, Mayes County, OK

Swamp 

(aka forested wetlands, 

riparian wetlands; 

bottomland hardwood 

forests)



Oak-Hickory Bottomland Forest

in Oklahoma

• Ottawa County  521 acres

• 8 county area 

 = 3,000 acres
(Hoagland 2009. Oklahoma Department 

of Wildlife Conservation Mapping 

Project, 2006-2009)



Wet Prairies 

Wilson Springs Wet Prairie,

Fayetteville, AR

Northwest Arkansas Land Trust





Shallow water



Ferndale Bog, SE OK

• Is really a fen

Other fens:

• Healing Springs Natural 

Area, NWA



Floodplain 

complexes



Why wetlands? 

• Improve water quality

• Store water during droughts

• Minimize floods and mitigate flood peaks

• Create wildlife habitat 

• Store carbon



Projected:

➢ Increase in rainfall quantity

➢ Increase in storm intensity

➢ Increase in NWA urbanization

➢ Land-use change along the river in OK 

➢ All contribute to increased flooding

➢ The largest input is increase in precipitation

https://www.swl.usace.army.mil/Missions/Planning/Illinois-River-Flood-Study/

Scenarios:

➢ Detention/Storage  ~1,000,000 ac-ft

➢ ~ = 1.5 Lake Tenkillers by 
volume (677,000 ac-ft)

➢ Restore riparian buffers

➢ 100’ on either side of the river



Dahl et al. 1990, US Fish & Wildlife Service

Wetland Loss



Total 
Area 

(acres)

Wetland 
Area 
1780s 
(acres)

Percent 
Wetland 

1780s

Wetland 
Area 
1980s 
(acres)

Percent 
Wetland

1980s

Acres 
Lost

% Loss

44,149,760 2,842,600 6.4% 949,700 2.1% 1,892,900 67%

Wetland Loss in Oklahoma



Total 
Area 

(acres)

Wetland 
Area 
1780s 
(acres)

Percent 
Wetland

Wetland 
Area 
1980s 
(acres)

Percent 
Wetland

Acres 
Lost

% Loss

33,986,560 9,848,600 29% 2,763,600 8.1 7,085,000 72

Wetland Loss in Arkansas



Wetland Loss in Kansas

Total 
Area 

(acres)

Wetland 
Area 
1780s 
(acres)

Percent 
Wetland 

1780s

Wetland 
Area 
1980s 
(acres)

Percent 
Wetland

1980s

Acres 
Lost

Percent 
Loss

52,648,960 841,000 1.6% 435,400 0.8% 405,600 48%

Total 
Area 

(acres)

Wetland 
Area 
1780s 
(acres)

Percent 
Wetland 

1780s

Wetland 
Area 
1980s 
(acres)

Percent 
Wetland

1980s

Acres 
Lost

Percent 
Loss

44,599,040 4,844,000 10.9% 643,000 1.4% 4,201,000 87%

Wetland Loss in Missouri



• Beaver mostly extirpated in US by 

1840’s (except Pacific Northwest)

• By 1952 only ~ 485 beaver 

remained in Oklahoma (in west-

central OK)

• By the end of the 1800’s, beaver 

were eliminated from most of 

Arkansas.

• Today, nationally, beaver numbers 

estimated still only ~ 10% of historic 

population

Loss of Beaver Ponds & 

Wetlands

Photo Emily Fairfax



Plant species research

National Wetland Plant List:

https://nwpl.sec.usace.army.mil/



Questions?
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