Appendix 1: Descriptions of Vegetation Communities at Big Muddy Fish and Wildlife Refuge, Missouri
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[bookmark: _Toc233793924][bookmark: _Toc285183108]Overview of Vegetation Descriptions
The overview that follows is modified from Appendix 1: Plant Community (Association) Descriptions: in Plant Communities of the Midwest (Faber-Langendoen, 2001).

Each community description includes both global and local elements.  Global elements are compined from regularly updated community descriptions available from NatureServe (2009), which maintains descriptions for all past, currently recognized, and provisionally identified natural vegetation associations of the National Vegetation Classification System (NVCS; The Nature Conservancy, 1994).  Local elements are based upon data collected and observations made during this project.  Occasionally, local elements are augmented from data and observations from other research in or near the study area.  Communities not encountered during this study (see Table 1 of report) are not described here, even if they may be extant within the study area.  Current global descriptions of these communities, as well as communities encountered during this study can be found at NatureServe (www.natureserve.org).

Each description begins with nomenclature information for the association:
· Common Name
· Global Scientific Name
· Translated Scientific Name
· USNVCS Identification Code

The Element Concept summarizes the environmental parameters and vegetation structure and composition common to the type throughout its range.  This description is much more general than both the local (Big Muddy FWR) description components and the global descriptions components that will follow.  Photos taken by the authors are included where available.

The Classification section begins with a statement concerning the global Status of the association indicating whether the type is a recognized “standard” or a “provisional” community type.  The Classification Confidence field first gives the confidence in the association at the global level, ranked from 1 (highest confidence) to 3 (lowest):
1. = STRONG.  Classification based on recent field data.  Information is based on Element Occurrences or other data based on occurrences that can be relocated.  Classification considers information collected across the entire range or potential range of the Element.  Classification may be based on quantitative or qualitative data.
2. = MODERATE.  Classification is based on data that is of questionable quality, limited numbers of sample points, or data from a limited range.
3. = WEAK.  Classification is based on secondary or anecdotal information or a new type for which data has only been collected at a very small number of sites.

The Classification section includes Big Muddy FWR Comments and Global Comments relating to classification issues of the association.  Then here is a description of the location of the association within the full USNVCS hierarchy, beginning with higher, more inclusive levels:
· Physiognomic Class
· Physiognomic Subclass
· Physiognomic Group
· Physiognomic Subgroup
· Formation
· Alliance

Other similar or related associations are referred to in the next segment of the Classification section; these are referenced by global name or a common name followed by the USNVCS global identification code.  Related concepts may also be included.  The Classification section ends with a list of ecological systems to which the association belongs.  Ecological systems are groups of vegetation associations that tend to co-occur and which share important attributes, especially the ecological processes that support them.

The Environmental Description begins with the US Fish and Wildlife Service wetland classification for the type.  It is followed by a description of the Big Muddy FWR Environment, which describes the ecological parameters for the type within the study area.  The final component of the Environmental Description is the Global Environment, which describes the environmental parameters for the type throughout its range.

The Vegetation Description begins with a description of the Big Muddy FWR Vegetation.  This includes information on the structure and composition of each vegetative stratum, usually beginning with the tallest stratum.  Emphasis is placed on dominant species and those species that are considered diagnostic for the type within the mapping area.  This same system is carried through to the subsequent Global Vegetation component, which describes the vegetative structure and composition for the type throughout its range.  It may include species and expressions of the community not found within the Big Muddy FWR mapping area.  Tables identifying the characteristic, dominant and constant species may be included for the local expression, the global expression, or both.  Characteristic species are those that define a given community and distinguish it from others.  Dominant species are those that are commonly abundant within a type, but may also be frequently encountered in other communities.  Constant species nearly always occur within a given type, though abundance may be low.

A list of Other Noteworthy Species follows for both the Big Muddy FWR mapping area and for the association globally.  This list may include other commonly abundant species not included in the above lists.  It may also include rare or endangered species that are associated with the type, or conversely, non-native invasive species that could be or commonly are problematic when they occur in the type.  This list often includes non-vascular plants, mosses and lichens, as well as invertebrates and vertebrate fauna for which the community type provides important habitat.  Vascular plant nomenclature follows the nationally standardized list of Kartesz (1999), and is checked against the continually updated USDA PLANTS database (USDA, 2009).

The Conservation Status section gives the global Conservation Status of the association.  The global rank is a numerical assessment of the rarity and imperilment of the association across its entire range of distribution.  Ranks are primarily based on the number of occurrences, state Conservation Status(s), the geographic range of the type, and its long-term decline in abundance (e.g., pre-European settlement abundance versus current abundance).  Other factors include permanence, intrinsic fragility and vulnerability, threats, and the number of occurrences that are protected (see Appendix D in Grossman and others, 1998).  The regional ecologists, working with Natural Heritage Network ecologists, assign these ranks, which are defined as follows:
· GH—PRESUMED ELIMINATED (HISTORIC) throughout its range, with no or virtually no likelihood that it will be rediscovered, but with the potential for restoration (e.g., Castanea dentata Forest).
· G1—CRITICALLY IMPERILED.  Generally 5 or fewer occurrences and/or very few remaining acres or very vulnerable to elimination throughout its range due to other factor(s). G2—IMPERILED.  Generally 6-20 occurrences and/or few remaining acres or very vulnerable to elimination throughout its range due to other factor(s).
· G3—VULNERABLE.  Generally 21-100 occurrences.  Either very rare and local throughout its range or found locally, even abundantly, within a restricted range or vulnerable to elimination throughout its range due to specific factors.
· G4—APPARENTLY SECURE.  Uncommon, but not rare (although it may be quite rare in parts of its range, especially at the periphery).  Apparently not vulnerable in most of its range.
· G5 SECURE. Common, widespread, and abundant (though it may be quite rare in parts of its range, especially at the periphery).  Not vulnerable in most of its range.
· GU—UNRANKABLE.  Status cannot be determined at this time.
· G?—UNRANKED.  Status has not yet been assessed.
· There are a number of modifiers to the Conservation Rank Status:
· ?—A question mark added to a rank expresses an uncertainty about the rank in the range of 1 either way on the 1-5 scale.  For example, a G2? rank indicates that the rank is thought to be a G2, but could be a G1 or a G3.
· G#G#—Greater uncertainty about a rank is expressed by indicating the full range of ranks which may be appropriate.  For example, a G1G3 rank indicates the rank could be a G1, G2, or a G3.
· Q—A “Q” added to a rank denotes questionable taxonomy. It modifies the degree of imperilment and is only used in cases where the type would have a less imperiled rank if it were not recognized as a valid type (i.e., if it were combined with a more common type).  A GUQ rank often indicates that the type is unrankable because of daunting taxonomic/definitional questions.

[bookmark: P9_stampTemplate_pg_odd]The Distribution fields present a variety of information on distribution.  A general statement is provided on the Big Muddy FWR range and global range of the type.  This is followed by lists of the States and/or Provinces where the type is known or believed to exist.  Also included is a list of the USFS Ecoregions, which gives information on the presumed pre-European settlement distribution of the type using the province, section, and subsection levels of the U.S. Forest Service ECOMAP (Bailey and others, 1994; Keys and others, 1995).  Each ecoregion is followed by a colon and one of four confidence level codes.
· C = Confident:  > 95% certain that the type occurs in the specified ecoregion
· P = Probable: 80-95% certain that the type occurs in the specified ecoregion
· ? = Questionable: 10-80% certain that the type occurs in the specified ecoregion
· X = Extirpated/presumed extirpated from the specified ecoregion.
For example, 222A:C means that the association confidently occurs in the Ozark Highlands Section.

The description for each vegetation association ends with the Element Sources section.  Included are notes from the Big Muddy FWR mapping area that may indicate how the community was treated during the mapping process, how the association relates to other type, or any other information critical to understanding how the type was classified.  It is followed by a list of plots from the Big Muddy FWR mapping area from which data were used for quantitative analysis, as well as a list of other sample points where the community was identified but where no data were collected..  Also included are lists of authors for the local description and the global description, as well as any references that may have been used.
Because of the dynamic nature and dependence on site-specific environmental and management parameters of ruderal communities, their descriptions do not include global elements.
A1-153
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White Oak / Dogwood Dry-Mesic Forest
Global Scientific Name:  Quercus alba / Cornus florida Unglaciated Forest
Translated Name:  White Oak / Flowering Dogwood Unglaciated Forest
Identifier:  CEGL002066
[image: ]
ELEMENT CONCEPT
Global Summary
This white oak type is found in the Interior Low Plateau and Ozarks region of the Midwestern United States. Stands may occur on fairly rich sites with a strong clay component in the soil, or on steep slopes, where soils are silty, well-drained, and formed from cherty limestone. The vegetation is dominated by closed-canopy trees. Historically stands may have had a woodland structure. The vegetation is strongly dominated by Quercus alba. Stands in Illinois and Indiana contain 80-90% Quercus alba, and Quercus prinus and Pinus virginiana are minor components. In Kansas, associated tree species include Carya cordiformis, Carya ovata, Ostrya virginiana, and Sassafras albidum. Shrubs include Staphylea trifolia and Vaccinium arboreum and Cornus florida is not very constant.
CLASSIFICATION
Status
Standard
Classification Confidence
3 - Weak
Big Muddy FWR Comments
Other work in the more southern Ozarks (Chastain and others, 2006) suggests that this community is a locally more common variant of the Quercus alba-Quercus rubra-Carya (alba, ovata) / Cornus florida Acid Forest (CEGL002067).  A similar relationship between these types in Missouri is suggested in the current USNVCS description (NatureServe, 2009).  Observations taken during accuracy assessment for this study are consistent with these previous studies.  Communities with a higher abundance of red oak also tend to have a high abundance of species that thrive in more mesic and/or more base-saturated soil conditions.  Communities where dolomite bedrock at or near the surface is clearly driving species composition would more appropriately be classified as the Quercus alba - Quercus rubra - Quercus muehlenbergii / Cercis canadensis Forest (CEGL002070) type.  Communities where mesic conditions seem to drive species composition are more appropriately classified as the Quercus alba - Quercus rubra - Acer saccharum - Carya cordiformis / Lindera benzoin Forest (CEGL002058) forest.  Between these two types, only the latter (CEGL002058) was identified within the study area (though some accuracy assessment points approached the CEGL002070 type).  The herbaceous layer appears sparser compared to other examples of this type within the Ozarks (Chastain and others, 2006).
Global Comments
In Indiana, stands may occur in the Knobstone Escarpment region on lower foothills east of escarpments on deeper soils. In Illinois, stands occur at Rock Cave, Effingham County. (222Ga). However, it may be that this type is just a variant of Quercus alba - Quercus rubra - Carya (alba, ovata) / Cornus florida Acid Forest (CEGL002067), as suggested for Missouri (M. Leahy pers. comm. 1999). In cluster analysis of Buffalo National River vegetation plots, 5 of the 6 plots classified as CEGL002066 cluster within groups of CEGL002067 or Quercus alba - Quercus rubra - Quercus muehlenbergii / Cercis canadensis Forest (CEGL002070) plots, so it may not be a distinct type.  In Illinois and Indiana, stands may better fit with Quercus alba - Carya alba - (Quercus velutina) / Desmodium nudiflorum - (Carex picta) Forest (CEGL007795).
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous forest 

	Formation
	I.B.2.N.a - Lowland or submontane cold-deciduous forest 

	Alliance
	Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002067
	Quercus alba - Quercus rubra - Carya (alba, ovata) / Cornus florida Acidic Forest

	CEGL002070
	Quercus alba - Quercus rubra - Quercus muehlenbergii / Cercis canadensis Forest

	CEGL004270
	Quercus alba - Quercus velutina - Carya alba / Desmodium nudiflorum Ozark Forest

	CEGL007795
	Quercus alba - Carya alba - (Quercus velutina) / Desmodium nudiflorum - (Carex picta) Forest


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Illinois
	Dry-Mesic Upland Forest (S)
	Broader
	
	White and Madany, 1978

	Indiana
	Dry-Mesic Upland Forest
	Broader
	
	Homoya and others, 1988

	Kansas
	Oak - Dogwood Forest
	Equivalent
	Certain
	Lauver and others, 1999

	Missouri
	Dry-Mesic Chert Forest
	Intersects
	
	Nelson, 1987

	Missouri
	Dry-Mesic Igneous Forest
	Intersects
	
	Nelson, 1987

	Missouri
	Dry-Mesic Sandstone Forest
	Intersects
	
	Nelson, 1987


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.708
	Ozark-Ouachita Dry-Mesic Oak Forest

	CES202.898
	Southern Interior Low Plateau Dry-Mesic Oak Forest


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
This community is limited to upland dry-mesic sites, including summits, toes slopes and slopes with a north-facing aspect.
Global Environment
Stands may occur on fairly rich sites with a strong clay component in the soil, or on steep slopes, where soils are silty, well-drained, and formed from cherty limestone (Lauver and others, 1999).
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
As this community type was encountered only during accuracy assessment, the description provided here is based upon observation rather than plot data and necessarily focuses on the upper strata that define this type.  The canopy is fully developed and typically exceeds 20 meters in height.  The canopy is dominated by Quercus alba.  Other species that may be present in low abundances in the canopy include Quercus rubra, Carya glabra, Carya alba (C. tomentosa).  There may also be local abundances of species such as Juglans nigra, Quercus muehlenbergii, and Carya cordiformis, which thrive in soils with high base saturation.  Ulmus rubra is a frequent dominant in the subcanopy and understory.  Common shrubs include Cornus florida and Ostrya virginiana, with lesser amounts of Corylus americana.  Lindera benzoin may be present.  Vitis spp., Toxicodendron radicans, and Parthenocissus quinquefolia are common abundant vines.  The herbaceous layer is sparse, typically less than 25 percent cover.  Local pockets where moisture is abundant may have higher cover, often with more species that thrive in base-saturated soils.  Grazing may increase total cover and the abundance of species that thrive in response to disturbance.
Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Quercus alba
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Quercus rubra
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Carya glabra
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Carya alba
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Cornus florida
	Tall shrub
	Broad-leaved deciduous
	X
	X
	X

	Ostrya virginiana
	Tall shrub
	Broad-leaved deciduous
	
	
	

	Corylus americana
	Short shrub
	Broad-leaved deciduous
	X
	
	

	Lindera benzoin
	Short shrub
	Broad-leaved deciduous
	
	
	

	Parthenocissus quinquefolia
	
	Vine
	
	
	


Global Vegetation
The vegetation is dominated by closed-canopy trees. Historically stands may have had a woodland structure. The vegetation is strongly dominated by Quercus alba. Stands in Illinois and Indiana contain 80-90% Quercus alba, and Quercus prinus and Pinus virginiana are minor components. In Kansas, associated tree species include Carya cordiformis, Carya ovata, Ostrya virginiana, and Sassafras albidum. Shrubs include Staphylea trifolia and Vaccinium arboreum, and Cornus florida is not very constant (Lauver and others, 1999).
Vegetation Composition
Vegetation Variability
Vegetation Structure Summary
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global
CONSERVATION STATUS
Global Status
G4? (08Jan2007)
Rounded Global Status
G4 - Apparently Secure
Reasons
This association is presumably not a rare forest type as it is found across a wide range. Stands may succeed to other dominants without fire. More information is needed to clarify the rank.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community is limited to dry-mesic upland sites.
Global Range
This white oak type is found sporadically across the central Midwestern United States, extending from Kansas and possibly Arkansas to Indiana, and possibly Ohio.
Nations
United States
States/Provinces
AR, IL, IN, KS, MO
USFS Ecoregions
222A:C, 222D:P, 251C:C, M222A:C
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  298, 320, 321, 405
Local Description Authors
M. Struckhoff
Global Description Authors
D. Faber-Langendoen
References
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White Oak - Red Oak - Sugar Maple Mesic Forest
[bookmark: _Toc233793927]Global Scientific Name:  Quercus alba - Quercus rubra - Acer saccharum - Carya cordiformis / Lindera benzoin Forest
Translated Name:  White Oak - Northern Red Oak - Sugar Maple - Bitternut Hickory / Northern Spicebush Forest
Identifier:  CEGL002058
[image: ]           [image: ]
ELEMENT CONCEPT
Global Summary
This mesic white oak - red oak - maple forest type is known from the south-central United States, particularly the Ozark/Ouachita region of Arkansas, Missouri, and eastern Oklahoma. Stands occur on gentle to moderately steep lower slopes in ravines, valleys, bases of bluffs, and sinkhole basins, generally with northern or eastern aspects. The soils are moderately well-drained and shallow to deep. The substrate is various types of bedrock (and colluvium derived from the bedrock), typically limestone or dolomite, but also sandstone or igneous material. The bedrock may be exposed directly or present as residual rock fragments or talus boulders. The canopy is dominated by Quercus rubra with Quercus alba, Acer saccharum, Fraxinus americana, and Tilia americana (var. americana), with lesser amounts of Carya alba, Carya cordiformis, Fraxinus americana, Juglans nigra, and Ulmus rubra. The understory closure varies with the moisture status of the site, being more closed under greater moisture conditions.  Numerous herbs and ferns may be found in examples of this association.
CLASSIFICATION
Status
Standard
Classification Confidence
3 - Weak
Big Muddy FWR Comments
This community was encountered only during accuracy assessment and this description is based only on observations made during that effort.  This community was limited to low slopes and drains and to steep, north-facing slopes where the influence of dolomite bedrock at or near the soil surface was frequently evident.  Accordingly, many examples fit well the description for the Quercus alba - Quercus rubra - Quercus muehlenbergii / Cercis canadensis Forest (CEGL002070), also known as White Oak Dolomite Forest, which is limited to such areas.  When a community representing a middle ground between these two types was encountered during this study, we attempted to determine whether the factor most affecting species composition was dolomite bedrock or moisture.  In the end, no communities were classified as the White Oak Dolomite Forest, though that type can reasonably be expected to occur within the study area.
Global Comments
This type fits in with a moist oak - maple group, and many sites may succeed to more sugar maple-dominated stands. In Arkansas, this vegetation is closely related to Acer (saccharum, barbatum) - Quercus rubra - Carya cordiformis / Asimina triloba Forest (CEGL002060). Douglas Zollner (pers. comm. 1999) suggests that fire frequency may account for the differences, since Acer saccharum is more susceptible to fire. Mike Homoya (pers. comm. 1996) thought this type could be in Indiana as described. This type is described by Hoagland (1997) as occurring on mesic slopes and floodplains in the easternmost tier of Oklahoma counties (Adair, Cherokee, Delaware, LeFlore, Mayes, McCurtain, Muskogee, Ottawa, and Sequoyah). Missouri's Mesic Igneous Forest (Nelson, 1987) is a poorly understood variant that needs further study.
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous forest 

	Formation
	I.B.2.N.a - Lowland or submontane cold-deciduous forest 

	Alliance
	Quercus rubra - (Acer saccharum) Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002060
	Acer (saccharum, barbatum) - Quercus rubra - Carya cordiformis / Asimina triloba Forest

	CEGL002067
	Quercus alba - Quercus rubra - Carya (alba, ovata) / Cornus florida Acidic Forest

	CEGL005187
	Quercus alba - Quercus rubra - Acer saccharum Sand Forest

	CEGL007698
	Quercus rubra - Acer saccharum - Tilia americana var. heterophylla - Aesculus flava - (Cladrastis kentukea) Forest

	CEGL007811
	Acer (barbatum, saccharum) - Juglans nigra - Fraxinus americana / Hybanthus concolor Forest

	CEGL007823
	Fagus grandifolia - Quercus rubra - Tilia americana var. caroliniana / Magnolia tripetala / Podophyllum peltatum Forest


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Arkansas
	Sugar Maple-Oak-Hickory Forest
	Undetermined 
	  
	Foti, 1994 

	Missouri
	Mesic Igneous Forest
	Finer 
	  
	Nelson, 1987 

	Missouri
	Mesic Limestone/Dolomite Forest
	Intersects 
	  
	Nelson, 1987 

	Missouri
	Mesic Sandstone Forest
	Finer 
	  
	Nelson, 1987 

	Oklahoma
	Acer saccharum - Quercus rubra - Carya cordiformis forest association
	Undetermined 
	  
	Hoagland, 2000 


Other Related Concepts
	Related Concept Name
	Relationship
	Reference:

	Mesic oak - hickory community
	? - Undetermined
	Tucker, 1989 

	T1B4aII3a. Acer saccharum - Quercus spp. (alba, rubra) - Carya spp. (ovata, tomentosa, cordiformis)
	? - Undetermined
	Foti and others, 1994


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.043
	Ozark-Ouachita Mesic Hardwood Forest

	CES202.046
	North-Central Interior Dry-Mesic Oak Forest and Woodland

	CES203.079
	Crowley's Ridge Mesic Loess Slope Forest


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
This community is infrequent and occurs in narrow drains and on low mesic slopes and steep slopes with protected aspects.  The mesic nature of these sites is often caused by dolomite bedrock at or near the surface, which forces water to or near the surface.
Global Environment
Stands occur on gentle to moderately steep lower slopes in ravines, valleys, bases of bluffs, and sinkhole basins, generally with northern or eastern aspects. The soils are moderately well-drained and shallow to deep. The substrate is various types of bedrock (and colluvium derived from the bedrock), typically limestone or dolomite, but also sandstone or igneous material. The bedrock may be exposed directly or as residual rock fragments or talus boulders (Nelson, 1987; Campbell and others, 1996).
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
The following description is based upon observations (rather than plot data) made during accuracy assessment.  As this community is most defined by the woody component (particularly the overstory), these observations focused on those layers.  Accordingly, the herbaceous layer is described only in broad terms.  The global description should be consulted for likely herbaceous species that will be encountered in this community.
The canopy of this community is well developed and is usually 20-25 meters in height with cover above 80 percent.  The canopy is dominated by Acer saccharum, Quercus alba, Quercus rubra, Quercus muehlenbergii, and Carya cordiformis.  The best diagnostics for this community are Acer saccharum, Quercus rubra and Tilia americana, though the latter may be minimally represented in the canopy.  Acer saccharum will frequently be abundant in the subcanopy or tall shrub layers.  Other good diagnostics include Fraxinus americana and Juglans nigra.  Along upland waterways Platanus occidentalis may be present.  Diagnostic shrub species include Lindera benzoin, Asimina triloba, and Aesculus glabra, though Cornus florida and Corylus americana may be more abundant than all of these.  The herbaceous layer is diverse, with cover ranging from 50 to 90 percent.
Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Quercus alba
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Carya Cordiformis
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Acer saccharum
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Quercus rubra
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Tilia americana
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Asimina triloba
	Tall shrub
	Broad-leaved deciduous
	X
	
	

	Cornus florida
	Tall shrub
	Broad-leaved deciduous
	
	X
	

	Corylus americana
	Short shrub
	Broad-leaved deciduous
	
	X
	X

	Lindera benzoin
	Short shrub
	Broad-leaved deciduous
	X
	
	X

	Parthenocissus quinquefolia
	
	Vine
	
	X
	


Global Vegetation
The canopy is dominated by Quercus rubra with Quercus alba, Acer saccharum, Fraxinus americana, and Tilia americana var. americana, with lesser amounts of Carya alba, Carya cordiformis, Fraxinus americana, Juglans nigra, and Ulmus rubra. The understory closure varies with the moisture status of the site, being more closed under greater moisture conditions. Other characteristic woody species include Aesculus glabra, Asimina triloba, Carya cordiformis, Carpinus caroliniana, Celtis laevigata, Cercis canadensis, Cornus florida, Euonymus atropurpurea, Ilex decidua, Juglans cinerea, Magnolia acuminata, Morus rubra, Ostrya virginiana, Prunus serotina, Quercus muehlenbergii, and Staphylea trifolia. Shrubs and woody vines include Euonymus americana, Castanea pumila var. ozarkensis, Frangula caroliniana, Hamamelis virginiana, Hydrangea arborescens, Parthenocissus quinquefolia, Toxicodendron radicans, and Viburnum rufidulum. Characteristic herbs include Amphicarpaea bracteata, Aplectrum hyemale, Aralia racemosa, Aristolochia serpentaria, Asarum canadense, Brachyelytrum erectum, Cardamine concatenata, Carex albursina, Chasmanthium latifolium, Actaea racemosa (= Cimicifuga racemosa), Circaea lutetiana ssp. canadensis, Collinsonia canadensis, Cynoglossum virginianum, Desmodium nudiflorum, Dicentra canadensis, Dicentra cucullaria, Dioscorea quaternata, Elymus virginicus, Erigenia bulbosa, Erythronium rostratum, Hepatica nobilis var. obtusa, Hybanthus concolor, Hydrastis canadensis, Hydrophyllum spp., Iris cristata, Panax quinquefolius, Phryma leptostachya, Podophyllum peltatum, Polygonum virginianum, Sanguinaria canadensis, Silene ovata, Solidago flexicaulis, Stylophorum diphyllum, Uvularia grandiflora, and Melanthium woodii (= Veratrum woodii). Numerous ferns may be found in examples of this association, including Adiantum pedatum, Asplenium platyneuron, Cystopteris protrusa, Dennstaedtia punctilobula, Deparia acrostichoides (= Athyrium thelypterioides), Diplazium pycnocarpon (= Athyrium pycnocarpon), Phegopteris hexagonoptera, and Polystichum acrostichoides (Nelson, 1987; Campbell and others, 1996; Hoagland, 1997).
Vegetation Composition
Vegetation Variability
Vegetation Structure Summary
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global
Castanea pumila var. ozarkensis, Silene ovata
CONSERVATION STATUS
Global Status
G3? (24-Oct-2002)
Rounded Global Status
G3 - Vulnerable
Reasons
This community has a moderately restricted range, found primarily in the western portions of the Interior Highlands of the south-central United States. Site factors are not particularly specific, but it may require a combination of thin soils, occasional ground fires, and infrequent catastrophic fires to persist. Extensive clearing and use of oaks for lumber have contributed to the large decline in this forest type. Remaining parcels of this type are subject to timber harvesting, but conversion to non-forest is less likely. There are few areas where old forest (100- to 150-year-old stands) or old-growth forest (>150 years) conditions are present. Many stands have also been grazed in the past, resulting in ground and shrub layers that are simplified or prone to invasion by exotics. Stands may require low-intensity surface fires to maintain the quality of the ground layer, and these are often lacking.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community is infrequent and usually occurs on low slopes with protected aspects.  It sometimes occurs higher on very steep slopes with protected aspects (bedrock is often abundantly exposed in such areas, too)..
Global Range
This mesic white oak - red oak - maple forest type is known from the south-central United States, particularly the Ozark and Ouachita regions of Arkansas, Missouri, and eastern Oklahoma.
Nations
United States
States/Provinces
AR, MO, OK
USFS Ecoregions
222A:C, 222K:C, 231C, 251C:C, M222A:C
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  46, 319, 371, 472
Local Description Authors
M. Struckhoff
Global Description Authors
D. Faber-Langendoen
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White Oak - Mixed Oak Dry-Mesic Alkaline Forest 
Global Scientific Name:  Quercus alba - Quercus rubra - Quercus muehlenbergii / Cercis canadensis Forest
Translated Name:  White Oak - Northern Red Oak - Chinquapin Oak / Redbud Forest
Identifier:  CEGL002070
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ELEMENT CONCEPT
Global Summary
This dry-mesic white oak - mixed oak alkaline forest community is found in unglaciated areas of the Interior Highlands of the east-central United States. Stands occur on gentle to steep slopes with moderately to well-drained moist loamy/sandy, relatively neutral to basic soils, which are underlain by bedrock of limestone and less commonly sandstone, siltstone, or shale. Soils may be shallow to somewhat deep (20-100 cm), with rock fragments present. The canopy is dense, yet enough scattered light penetrates to encourage a rich and diverse herbaceous layer, especially in the spring. Typical tree dominants include Quercus alba, Quercus rubra, Quercus velutina, and Quercus muehlenbergii. Typical associates include Carya ovata, Carya alba, and Liriodendron tulipifera. Other shade-tolerant tree associates that may dominate the subcanopy include Acer saccharum (or possibly Acer barbatum to the south), Ulmus rubra, Juglans nigra, Fraxinus americana, Ostrya virginiana, Carpinus caroliniana, and Amelanchier arborea. Quercus muehlenbergii is a key, but perhaps uncommon, indicator of the more neutral to alkaline soil characteristics of this type. Typical shrubs include Aesculus glabra, Asimina triloba, Cercis canadensis, Cornus florida, Euonymus americana, Frangula caroliniana, and Viburnum rufidulum. Woody vines include Parthenocissus quinquefolia and Toxicodendron radicans. Herbaceous species include Anemone virginiana, Arisaema triphyllum, Botrychium virginianum, Carex jamesii, Actaea racemosa (= Cimicifuga racemosa), Desmodium glutinosum, Desmodium rotundifolium, Dioscorea quaternata, Goodyera pubescens, Hybanthus concolor, Iris cristata, Maianthemum racemosum, Passiflora lutea, and Sanicula canadensis. These forests occur in habitats transitional between mesic to wet riparian and floodplain communities and the drier ridgetop ecosystems.
CLASSIFICATION
Status
Standard
Classification Confidence
2 – Moderate
Big Muddy FWR Comments
This community is distinguishable from the Quercus alba / Cornus florida Unglaciated Forest (CEGL002066) and the Quercus alba-Quercus rubra-Carya (alba, ovata) / Cornus florida Acid Forest (CEGL002067) by the abundance of species that thrive in base saturated soils throughout all strata.  It is more likely to be confused with the Quercus alba-Quercus rubra-Acer saccharum-Carya cordiformis / Lindera benzoin Forest (CEGL002058), with which it shares many diagnostic species and structural characteristics.  The presence of Acer saccharum, Carya cordiformis, Juglans nigra, and especially Tilia americana may be indicative of this latter type, particularly when these species occur in great abundance.  An abundance of Quercus muehlenbergii and/or Fraxinus americana without the above species is more typical of the type described here.
Global Comments
Concept of this type relies, in part, on Missouri's "dry-mesic limestone/dolomite forest" (Nelson, 1987). Stands in Illinois and Indiana may not have strongly contrasting alkaline and acidic rocks compared to those in the Ozarks. This type may also occur in the south-central glaciated portion of Illinois. Examples from Arkansas may lack Quercus rubra. Neither Quercus muehlenbergii nor Cercis canadensis may be very common in this type. Extensive selective logging of Quercus alba and Quercus rubra for sawtimber has severely impacted this community. Stands placed in this type in northern Alabama (Bankhead National Forest) and the Nashville Basin of Tennessee are not a perfect match, but seem similar enough to classify here.
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous forest 

	Formation
	I.B.2.N.a - Lowland or submontane cold-deciduous forest 

	Alliance
	Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002066
	Quercus alba / Cornus florida Unglaciated Forest

	CEGL002067
	Quercus alba - Quercus rubra - Carya (alba, ovata) / Cornus florida Acidic Forest

	CEGL002068
	Quercus alba - Quercus rubra - Carya ovata Glaciated Forest

	CEGL002076
	Quercus velutina - Quercus alba - Carya (glabra, ovata) Forest

	CEGL004270
	Quercus alba - Quercus velutina - Carya alba / Desmodium nudiflorum Ozark Forest

	CEGL005018
	Quercus falcata - Quercus alba - Quercus stellata - Quercus velutina Forest

	CEGL007240
	Quercus alba - Quercus rubra - Carya ovata / Cercis canadensis - Juniperus virginiana var. virginiana Forest

	CEGL007795
	Quercus alba - Carya alba - (Quercus velutina) / Desmodium nudiflorum - (Carex picta) Forest

	CEGL007808
	Quercus muehlenbergii - Quercus shumardii - Carya (carolinae-septentrionalis, ovata) Forest

	CEGL007828
	Quercus rubra / Ostrya virginiana / Ptelea trifoliata - Ribes curvatum / Helianthus divaricatus Woodland

	CEGL007881
	Fagus grandifolia - Quercus alba / Cornus florida Forest

	CEGL008443
	Quercus alba - Quercus stellata / Ostrya virginiana - Acer barbatum / Chasmanthium sessiliflorum Forest

	CEGL008549
	Quercus prinus - Quercus rubra - Carya spp. - Fraxinus americana / Cercis canadensis / Solidago sphacelata Forest


Related Concepts from Other Classifications
[bookmark: related_concepts]These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Illinois
	Dry-Mesic Upland Forest (S)
	Broader 
	  
	White and Madany, 1978 

	Indiana
	Dry-Mesic Upland Forest
	Broader 
	  
	Homoya and others, 1988 

	Kentucky
	Acidic Mesophytic Forest
	Intersects 
	Not certain 
	Evans, 1991 

	Kentucky
	Calcareous Mesophytic Forest
	Undetermined 
	  
	Evans, 1991 

	Missouri
	Dry-Mesic Limestone/Dolomite Forest
	Equivalent 
	Certain 
	Nelson, 2007 


Other Related Concepts
	Related Concept Name
	Relationship
	Reference:

	Quercus rubra - Quercus alba mesic lower slope community type
	= - Equivalent
	Robertson and others, 1984

	Dry-Mesic Limestone/Dolomite Forest
	B - Broader
	Nelson, 1987

	Dry-mesic Upland Forest (S)
	B - Broader
	White and Madany, 1978

	Eastern Broadleaf Forests: 100: Oak-Hickory Forest (Quercus-Carya)
	B - Broader
	Kuchler, 1964

	Northern Red Oak: 55
	B - Broader
	Eyre, 1980

	Terrestrial: Forest: Hardwood
	B - Broader
	TNC, 1985

	UNESCO FORMATION CODE: I.B.3a
	B - Broader
	UNESCO, 1973

	White Oak - Black Oak - Northern Red Oak: 52
	B - Broader
	Eyre, 1980

	White Oak: 53
	B - Broader
	Eyre, 1980


[bookmark: systemsplacement]Ecological Systems Placement
	Ecological System Unique ID
	Ecological System Name

	CES202.457
	Southern Ridge and Valley / Cumberland Dry Calcareous Forest

	CES202.708
	Ozark-Ouachita Dry-Mesic Oak Forest

	CES202.898
	Southern Interior Low Plateau Dry-Mesic Oak Forest


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
This community, if it occurs, will be found on mid- to low-slope where dolomite bedrock is at or near the surface.  Soils to support this type are typically basic and the slope is stepped in profile.
Global Environment
Stands occur on gentle to steep slopes with moderately to well-drained moist loamy/sandy, relatively neutral to basic soils, which are underlain by bedrock of limestone and less commonly sandstone, siltstone, or shale. Soils may be shallow to somewhat deep (20-100 cm), with rock fragments present. In Illinois, this community occurs on thin, sandy/loamy soils underlain by sedimentary rock (mostly Pennsylvanian age sandstone). Limestone and shale are commonly found where erosion has removed resistant sandstone layers near the surface (TNC, 1995). In Missouri, non-cherty limestones and dolomites prevail (Nelson, 1987). In Alabama, this type occurs on mixed limestone and sandstone substrate, providing a subcalcareous substrate.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
This community was not encountered in a mappable size within the study area, though small pockets approaching the global description and descriptions generated for the southern Ozarks (Chastain and others, 2006) were identified.  The global description (see next section) is appropriate for this type within the study area.  The community should be dominated by trees and shrubs that thrive in base-saturated soils; Quercus muehlenbergii, Fraxinus americana, Acer saccharum, Carpinus caroliniana, Cercis canadensis, Lindera benzoin, and Frangula caroliniana.
Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Quercus muehlenbergii
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Fraxinus americana
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Quercus alba
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Quercus rubra
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Cercis canadense
	Tall shrub
	Broad-leaved deciduous tree
	X
	X
	

	Juniperus virginiana
	Tall shrub
	Needle-leaved evergreen tree
	
	
	


Global Vegetation
The canopy is dense, yet enough scattered light penetrates to encourage a rich and diverse herbaceous layer. Typical tree dominants include Quercus alba, Quercus rubra, Quercus velutina, and Quercus muehlenbergii. Typical associates include Carya ovata and Carya alba. Other shade-tolerant tree associates that may dominate the subcanopy include Acer saccharum (and/or Acer barbatum or Acer leucoderme to the south), Ulmus rubra, Juglans nigra, Fraxinus americana, Ostrya virginiana, Carpinus caroliniana, and Amelanchier arborea. Quercus muehlenbergii is a key, but perhaps uncommon, indicator of the more neutral to alkaline soil characteristics of this type. Juniperus virginiana may be present. Typical shrubs include Aesculus glabra, Asimina triloba, Cercis canadensis, Cornus florida, Euonymus americana, Frangula caroliniana, and Viburnum rufidulum. Woody vines include Parthenocissus quinquefolia and Toxicodendron radicans. Herbaceous species include Anemone virginiana, Arisaema triphyllum, Botrychium virginianum, Carex jamesii, Actaea racemosa (= Cimicifuga racemosa), Desmodium glutinosum, Desmodium rotundifolium, Dioscorea quaternata, Goodyera pubescens, Hybanthus concolor, Iris cristata, Maianthemum racemosum, Passiflora lutea, and Sanicula canadensis. These forests occur in habitats transitional between mesic to wet riparian and floodplain communities and the drier ridgetop ecosystems (Nelson, 1987; TNC, 1995).
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Carya ovata
	Tree canopy
	Broad-leaved deciduous tree
	
	
	X

	Quercus alba
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Quercus muehlenbergii
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Quercus rubra
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Quercus velutina
	Tree canopy
	Broad-leaved deciduous tree
	
	
	X

	Acer saccharum
	Tree subcanopy
	Broad-leaved deciduous tree
	
	X
	

	Ulmus rubra
	Tree subcanopy
	Broad-leaved deciduous tree
	
	
	X

	Parthenocissus quinquefolia
	Shrub/sapling (tall & short)
	Vine/Liana
	
	X
	

	Smilax bona-nox
	Shrub/sapling (tall & short)
	Vine/Liana
	
	X
	

	Toxicodendron radicans
	Shrub/sapling (tall & short)
	Vine/Liana
	
	X
	

	Cercis canadensis
	Tall shrub/sapling
	Broad-leaved deciduous tree
	
	
	X

	Cornus florida
	Tall shrub/sapling
	Broad-leaved deciduous tree
	
	
	X

	Arisaema dracontium
	Herb
	Forb
	
	X
	

	Dioscorea quaternata
	Herb
	Forb
	
	
	X

	Hybanthus concolor
	Herb
	Forb
	
	X
	

	Passiflora lutea
	Herb
	Forb
	
	
	X

	Carex jamesii
	Herb
	Graminoid
	
	X
	


Vegetation Variability
Vegetation Structure Summary
Tree canopy is 20-50 m tall, subcanopy 10-20 m and herbaceous 0-2 m.
Vegetation Structure
	Stratum
	Growth Form
	Height of Stratum (m)
	Cover Class % 
	Min Cover %
	Max Cover % 

	Tree canopy
	Other/unknown
	35 - 50 m
	
	60
	100

	Tree subcanopy
	Other/unknown
	15 - 20 m
	
	25
	60

	Shrub/sapling (tall & short)
	Vine/Liana
	
	
	
	

	Herb
	Other herbaceous
	1 - 2 m
	
	10
	25


OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global
Agkistrodon contortrix, Callirhytis quercuspunctata, Caprimulgus vociferus, Chionaspis corni, Cyanocitta cristata, Dendroica cerulea, Dryocopus pileatus, Eumeces laticeps, Eurytides marcellus, Glaucomys volans, Hylocichla mustelina, Isotria medeoloides, Juglans cinerea, Lynx rufus, Melanerpes carolinus, Melanerpes erythrocephalus, Meleagris gallopavo, Myotis sodalis, Nymphalis antiopa, Odocoileus virginianus, Piranga olivacea, Sayornis phoebe, Schizura badia, Sciurus carolinensis, Sciurus niger, Tamias striatus, Thryothorus ludovicianus
CONSERVATION STATUS RANK
Global Status
G4G5   (22Jun1998)
Rounded Global Status
G4 - Apparently Secure G4G5 (22-Jun-1998).
Reasons
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community is common and most frequently occurs on low slopes with protected aspects where dolomite bedrock is at or near the surface.
Global Range
This white oak - red oak, dry-mesic alkaline forest community is found in calcareous regions of Interior Highlands of the east-central United States, ranging from Missouri and Arkansas east to Indiana, south to Kentucky, Tennessee and northern Alabama, and possibly in Oklahoma. Moisture availability and geologic characteristics are largely responsible for the distribution of this community.
Nations
United States
States/Provinces
AL, AR, IL, IN, KY, MO:S4S5, OK?, TN
USFS Ecoregions
221Hc:CCC, 222Aa:CCC, 222Ab:CCC, 222Ac:CCC, 222Ae:CCP, 222Af:CC?, 222Ag:CCC, 222Ak:CCC, 222Am:CCC, 222An:CCC, 222Ao:CCC, 222Aq:CCC, 222Ch:CCC, 222De:CC?, 222Df:CCC, 222Dh:CCC, 222Di:CCC, 222Ec:CCC, 222Ed:CCC, 222Eg:CCC, 222Ej:CCP, 222Ek:CCC, 222Em:CCP, 222Eo:CCC, 222Fa:CCP, 222Fb:CCC, 222Fe:CCC, 231Cd:CCC, 231Gb:CCC, 251Cd:CCC, 251Ce:CCC, 251Ea:CCC, M222Aa:PPP
Federal Lands
NPS (Buffalo, Fort Donelson, Lincoln Birthplace, Mammoth Cave, Natchez Trace, Ozark, Russell Cave); USFS (Bankhead, Daniel Boone, Mark Twain, Ouachita?, Ozark, Shawnee)
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Examples of this type were encountered in examples below the minimum mapping unit.  Also, many of the forest communities within the study area show evidence of dolomite influence such that they approach the type described here.  Rarely, however, do the species that thrive in base-saturated soils dominant to an extent sufficient to justify classification as this type.
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  None (small examples below minimum mapping size were encountered, near AA 320, for example).
Local Description Authors
M. Struckhoff
Global Description Authors
M. Guetersloh, mod. M. Pyne and D. Faber-Langendoen
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[bookmark: _Toc285183113]Midwest Post Oak - Blackjack Oak Forest
Global Scientific Name:  Quercus stellata - Quercus marilandica - Carya (glabra, texana) / Vaccinium arboreum Forest
Translated Name:  Post Oak - Blackjack Oak - (Pignut Hickory, Black Hickory) / Farkleberry Forest
Identifier:  CEGL002075
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ELEMENT CONCEPT
Global Summary
This post oak - blackjack oak forest is found most commonly in the Interior Highlands and Interior Low Plateau regions. Stands occur in isolated patches on dry, rapidly drained, shallow soils. Bedrock can be sandstone, chert, or igneous material, and rock fragments, cobbles, or boulders are commonly strewn over the surface. This forest is best developed on south- and west-facing slopes and ridgetops of steep-walled valleys and canyons. Typical tree species dominants include Quercus stellata, mixed with a variety of other oaks, including Quercus marilandica, Quercus alba, Quercus falcata, and Quercus velutina. The tree canopy is short (20-50 feet), slow-growing, and open. Tree crowns are spreading, open, and limby. The understory is poorly developed and consists of widely scattered shrubs. Typical species include Vaccinium arboreum, Amelanchier arborea, and Ostrya virginiana. Herbaceous cover is sparse, and mosses and lichens are abundant. In Kentucky, common herbaceous species include Tephrosia virginiana, Euphorbia corollata, and Danthonia spicata. In Arkansas, herbaceous species include Carex umbellata and Carex hirsutella.
CLASSIFICATION
Status
Standard
Classification Confidence
2 - Moderate
Big Muddy FWR Comments
In other areas of the Ozarks, this community is commonly associated with and located on the upslope side of the Quercus muehlenbergii - Juniperus virginiana - Acer saccharum / Frangula caroliniana Forest (CEGL002108; see Chastain and others, 2006).  Typically, there is both spatial and compositional inter-gradation between the two types.  In this study, both examples initially classified in the field as the type described here were later reclassified as the 2108 community because of the high abundance of cedar in the larger area in which they were found (visible in aerial photos and in field photos).  The description of this type is based upon the dominant species present in the 2108 type in this study, with the added assumption that the abundance of cedar represents a degraded condition resulting from the combined effects of fire suppression and grazing.
Global Comments
The presence of Vaccinium arboreum is part of what distinguishes this type from the related CEGL002074 of the Crosstimbers to the west (B. Hoagland, pers. comm.). In Kentucky this is a common forest on sandstone ridges in the Shawnee Hills (222Da, 222De, 222Dg, 222Dj). Kentucky occurrences are often old-growth, gnarly woodlands. The concept and distribution of this association in the Southeast need assessment. Distinguishing this community from Quercus stellata - Quercus marilandica - Quercus velutina - Carya texana / Schizachyrium scoparium Woodland (CEGL002149) can be difficult when canopy cover is at or near 60%. Black hickory is diagnostic for this community, which is most common west of the Mississippi Alluvial Basin. Where Quercus alba is codominant with either post oak or blackjack oak, suggesting types are less xeric, stands belong in the Quercus alba - (Quercus rubra, Carya spp.) Forest Alliance (A.239) or the Quercus velutina - Quercus alba - (Quercus coccinea) Forest Alliance (A.1911). Braun (1950) summarizes information on this type in the Ozarks of Missouri and Arkansas. Anderson (1996) notes that this type may be found in southwestern Ohio, but further review is needed.
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous forest 

	Formation
	I.B.2.N.a - Lowland or submontane cold-deciduous forest 

	Alliance
	Quercus stellata - Quercus marilandica Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002074
	Quercus stellata - Quercus marilandica - (Carya texana) Forest

	CEGL002149
	Quercus stellata - Quercus marilandica - Quercus velutina - Carya texana / Schizachyrium scoparium Woodland

	CEGL007244
	Quercus falcata - Quercus alba - Carya alba / Oxydendrum arboreum / Vaccinium stamineum Forest

	CEGL007699
	Quercus muehlenbergii - Quercus (falcata, shumardii, stellata) / Cercis canadensis / Viburnum rufidulum Forest


Related Concepts from Other Classification
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Illinois
	Dry Upland Forest (S)
	Broader
	
	White and Madany, 1978

	Indiana
	Dry Upland Forest
	Broader
	
	Homoya and others, 1988

	Kentucky
	Xeric Acidic Forest
	Broader
	
	Evans 1991

	Missouri
	Dry Chert Forest
	Intersects
	
	Nelson, 1987

	Missouri
	Dry Igneous Forest
	Intersects
	
	Nelson, 1987

	Missouri
	Dry Sandstone Forest
	Intersects
	
	Nelson, 1987

	Oklahoma
	Quercus stellata - Quercus marilandica - Carya (glabra, texana)/Vaccinium arboreum forest association
	Broader
	
	Hoagland, 2000


Other Related Concepts
	Related Concept Name
	Relationship
	Reference

	Quercus stellata - Quercus marilandica / Danthonia community
	B - Broader
	Voigt and Mohlenbrock, 1964

	Eastern Broadleaf Forests:  100:  Oak-Hickory Forest (Quercus-Carya)
	B - Broader
	Kuchler, 1964

	Post Oak - Blackjack Oak:  40
	B - Broader
	Eyre, 1980

	Terrestrial:  Forest:  Hardwood
	B - Broader
	TNC, 1985

	UNESCO FORMATION CODE:  I.B.3a
	B - Broader
	UNESCO, 1973


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.312
	Arkansas Valley Prairie and Woodland

	CES202.707
	Ozark-Ouachita Dry Oak Woodland

	CES202.898
	Southern Interior Low Plateau Dry-Mesic Oak Forest


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
This community, if it occurs in the study area, likely will be limited to sites with well- to very well-drained soils with high acidity.  The two sample points that most closely resemble this community type occurred in association with and upslope from areas where dolomite bedrock was at or near the surface.  These were high, south-facing slopes.
Global Environment
This community is found on dry, upper slopes and ridgetops. Bedrock is most often igneous materials or chert which suggests neutral to slightly acid pH. Soils are typically shallow, droughty, and infertile. Bedrock pavement, boulders, cobble, gravel, and sand are strewn over the surface, contributing significantly to soil droughtiness and increased soil temperatures (Nelson, 1987; TNC, 1995).
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
Communities similar to this type were later reclassified as a similar type that includes abundant cedar.  This description is based on dominant species in those sites under the assumption that the cedar abundance in them represents a degraded condition resulting from both fire suppression and grazing.  Furthermore, sample points approaching this community type were encountered only during accuracy assessment and the description is based upon observations rather than plot data.  It necessarily focuses on the strata used to classify the community, the trees and shrubs.
This community is open, with stunted or gnarled trees forming the canopy.  Canopy cover may frequently be at or near 60 percent, suggesting a woodland classification.  The most common canopy species include Quercus velutina and Quercus stellata, and to a lesser extent, Quercus muehlenbergii.  Quercus alba and Carya ovata are infrequent, though they may become more abundant where soils become deeper and less xeric.  The understory tends to be dominated by Juniperus virginiana and Carya texana.  Common diagnostic shrubs include Rhus spp.  Woody vines are negligible.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Quercus stellata
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	

	Quercus velutina
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Quercus alba
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Carya ovata
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Carya texana
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Juniperus virginiana
	Tall shrub/sapling
	Needle-leaved evergreen
	
	
	

	Rhus spp.
	Short shrub
	Broad-leaved deciduous
	
	
	


Global Vegetation
This community is a broad-leaved deciduous forest type. Canopy closure is often incomplete but may be more than 60%. Typical tree species dominants include Quercus stellata, mixed with a variety of other oaks, including Quercus marilandica, Quercus alba, Quercus falcata, and Quercus velutina. The tree canopy is short (8-20 m), slow-growing, and open. The understory is poorly developed and consists of widely scattered shrubs. Typical species include Amelanchier arborea, Ostrya virginiana, and Vaccinium arboreum. Dwarf-shrubs include Hypericum punctatum, Hypericum hypericoides ssp. multicaule (= Hypericum stragulum), Rosa carolina, and Toxicodendron radicans. Herbaceous cover is sparse. Species include Antennaria plantaginifolia, Symphyotrichum patens (= Aster patens), Danthonia spicata, Dichanthelium commutatum, Dichanthelium laxiflorum, Helianthus divaricatus, Hieracium gronovii, Lespedeza hirta, and Schizachyrium scoparium. Mosses and lichens are abundant (Nelson, 1987; TNC, 1995). The presence of Vaccinium arboreum is part of what distinguishes this type from the related CEGL002074 of the Crosstimbers to the west (B. Hoagland, pers. comm.).
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Carya glabra
	Tree canopy
	Broad-leaved deciduous tree
	
	
	X

	Quercus alba
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Quercus coccinea
	Tree canopy
	Broad-leaved deciduous tree
	
	
	X

	Quercus falcata
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Quercus marilandica
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Quercus stellata
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Quercus velutina
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Ostrya virginiana
	Shrub/sapling (tall & short)
	Broad-leaved deciduous tree
	
	
	X

	Parthenocissus quinquefolia
	Shrub/sapling (tall & short)
	Vine/Liana
	
	
	X

	Vitis vulpina
	Shrub/sapling (tall & short)
	Vine/Liana
	
	
	X

	Juniperus virginiana
	Tall shrub/sapling
	Needle-leaved tree
	
	X
	

	Amelanchier arborea
	Tall shrub/sapling
	Broad-leaved deciduous tree
	
	X
	

	Crataegus phaenopyrum
	Tall shrub/sapling
	Broad-leaved deciduous tree
	
	X
	

	Vaccinium arboreum
	Tall shrub/sapling
	Broad-leaved evergreen tree
	
	X
	

	Toxicodendron radicans
	Short shrub/sapling
	Vine/Liana
	
	
	X

	Cunila origanoides
	Herb
	Semi-shrub
	
	X
	

	Hypericum hypericoides ssp. multicaule
	Herb
	Semi-shrub
	
	
	X

	Antennaria plantaginifolia
	Herb
	Forb
	
	
	X

	Helianthus divaricatus
	Herb
	Forb
	
	X
	

	Hieracium gronovii
	Herb
	Forb
	
	
	X

	Lespedeza hirta
	Herb
	Forb
	
	
	X

	Sanicula canadensis
	Herb
	Forb
	
	
	X

	Symphyotrichum patens
	Herb
	Forb
	
	
	X

	Triodanis perfoliata
	Herb
	Forb
	
	
	X

	Danthonia spicata
	Herb
	Graminoid
	
	X
	

	Dichanthelium commutatum
	Herb
	Graminoid
	
	
	X

	Dichanthelium laxiflorum
	Herb
	Graminoid
	
	
	X

	Schizachyrium scoparium
	Herb
	Graminoid
	
	
	X


Vegetation Variability
Site-specific conditions regulate vegetative composition from a narrow group of species adapted to dry conditions and thin soils typical of this forest ecosystem. Shortleaf pine (Pinus echinata) can replace black hickory where bedrock is of sandstone (TNC, 1995). Species composition within and among occurrences of this community is determined by moisture availability and the influence of bedrock on soil physical and chemical properties. Species diversity and density are restricted due to environmental stresses related to limited moisture, thin soils, and heat stress. This community typically occupies dry upland ridgetops and upper slopes in oak - hickory forests west of the Mississippi River. Black hickory is replaced by pale hickory (Carya pallida) under similar environmental conditions east of the Mississippi River.
Vegetation Structure Summary
The percentage of area covered by bedrock in the ground layer greatly affects herbaceous cover and species composition. Tall shrub 0.5-2 m tall and herbaceous 0-2 m.
Vegetation Structure
	Stratum
	Growth Form
	Height of Stratum (m)
	Cover 
Class % 
	Min
Cover %
	Max
Cover % 

	Tree canopy
	Other/unknown
	15 - 20 m
	
	60
	100

	Tall shrub/sapling
	Other shrub
	1 - 2 m
	
	10
	25

	Herb
	Other herbaceous
	1 - 2 m
	
	10
	25


OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global
Accipiter cooperii, Caprimulgus carolinensis, Caprimulgus vociferus, Coragyps atratus, Glaucomys volans, Helmitheros vermivorum, Lynx rufus, Meleagris gallopavo, Odocoileus virginianus, Piranga rubra, Sciurus carolinensis, Tamias striatus
CONSERVATION STATUS
Global Status
G4  (03Oct1996)
Rounded Global Status
G4 - Apparently Secure
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community would be limited to dry to xeric upland sites on south facing slopes.  The communities that most closely resembled this type were encountered only at the St. Aubert Island site, but could reasonably be expected to occur there and at any site with uplands.
Global Range
This community is found in Arkansas, Illinois, Indiana, Kentucky, Missouri, and Oklahoma. Reports from southwest Ohio need verification. This community occurs on isolated patches of rocky, gravelly, dry, upper slopes and ridgetops. Black hickory occurs most commonly in association with chert or igneous rock. This community occurs in narrow strips and isolated patches within the larger oak-hickory complexes of the southern United States found west of the Mississippi Alluvial Basin (TNC, 1995).
Nations
United States
States/Provinces
AR, IL, IN, KY, MO, OK
USFS Ecoregions
222A:C, 222D:C, 222E:C, 222G:C, 255A:P, 255C:P, M222A:P, M231A:P
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Areas that were compositionally between this community and the Quercus muehlenbergii - Juniperus virginiana - Acer saccharum / Frangula caroliniana Forest (CEGL002108) were encountered at St. Aubert Island.  Both map production sample points identified as this type were later reclassified as the 2108 type due to high cedar abundance in the area, though this probably reflects a degraded condition resulting from fire suppression and grazing.   Post oak forests and woodlands such as the type described here would likely become more abundant with prescribed burning to reduce stem density and eliminate cedar.
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  300, 301.  Both points were later reclassified as Quercus muehlenbergii - Juniperus virginiana - Acer saccharum / Frangula caroliniana Forest (CEGL002108) due to high cedar abundance in the area.
Local Description Authors
M. Struckhoff
Global Description Authors
M. Guetersloh
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Ozark Red-cedar - Hardwood Forest
Global Scientific Name: Juniperus virginiana - Quercus (alba, stellata) - Carya texana Forest
Translated Name: Eastern Red-cedar - (White Oak, Post Oak) - Black Hickory Forest
Unique Identifier: CEGL004803
[image: ]          [image: ]
ELEMENT CONCEPT
Global Summary
These are mixed forests (often stunted) of red-cedar and xeric oaks and other hardwoods; some stands may be fire-suppressed oak savannas. This type is found in the Ozark region of Arkansas and may occur in adjacent Missouri and Oklahoma in the southeastern United States. Examples occur over a variety of geologies, including limestone, sandstone, and chert. Examples of this association are typically less calcareous than similar forests which are dominated by Quercus muehlenbergii. In Arkansas, associated species include Ulmus alata, Carya texana, Fraxinus americana, Sideroxylon lycioides, Celtis tenuifolia, Cercis canadensis, Rhus aromatica, Symphoricarpos orbiculatus, Viburnum rufidulum, Antennaria plantaginifolia, Cheilanthes lanosa, Cheilanthes tomentosa, Euphorbia commutata, and Scutellaria ovata. The precise structure and composition of vegetation in this type depend on management and disturbance history, as well as inherent site conditions. Depending on soil depth, climate, and fire interval, the canopy closure and the relative Quercus / Juniperus balance will vary considerably. At some sites, both forest and woodland stands may be present, grading into one another depending on aspect, surface geology, or fire history. With prolonged fire suppression, Juniperus will increase in importance and stature, eventually occupying part of the canopy with the oaks, and resulting in greater canopy closure. In intermediate stages, an oak canopy will overtop a subcanopy of Juniperus. Drier, rockier, or more frequently burned examples will tend to exhibit an oak woodland physiognomy.  Some of the dynamics are incompletely understood, particularly the proportion of red-cedar dominance and the history and origin of this. The assumption is that these stands are presumed to be "degraded" examples of what may have been an oak-dominated woodland.
CLASSIFICATION
Status
Standard
Classification Confidence
2 - Moderate
Big Muddy FWR Comments
We had originally classified this type as the Quercus muehlenbergii - Juniperus virginiana - Acer saccharum / Frangula caroliniana Forest (CEGL002108), a similar type encountered during previous work in the Ozarks (Chastain and others, 2006).  That community appears to be a natural component of Ozark systems where calcareous bedrock is a stronger determinant of community than in the study area for this project.
Global Comments
This association represents the hitherto undescribed geographic and conceptual "core" of the Juniperus virginiana - Quercus (stellata, velutina, marilandica) Forest Alliance (A.383). It is an Ozarkian element which has been observed (June, 2009) at Buffalo National River.
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.C - Mixed evergreen-deciduous forest 

	Physiognomic Group
	I.C.3 - Mixed needle-leaved evergreen - cold-deciduous forest 

	Physiognomic Subgroup
	I.C.3.N - Natural/Semi-natural mixed needle-leaved evergreen - cold-deciduous forest 

	Formation
	I.C.3.N.a - Mixed needle-leaved evergreen - cold-deciduous forest 

	Alliance
	Juniperus virginiana - Quercus (stellata, velutina, marilandica) Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002143
	Quercus muehlenbergii - Fraxinus (quadrangulata, americana) / Schizachyrium scoparium Woodland

	CEGL002150
	Quercus alba - Quercus stellata - Quercus velutina / Schizachyrium scoparium Woodland

	CEGL002426
	Juniperus virginiana Alkaline Bluff Woodland

	CEGL004731
	Juniperus virginiana var. virginiana - Quercus spp. Forest


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Oklahoma
	Quercus stellata - Juniperus virginiana forest association
	Undetermined 
	  
	Hoagland, 2000 


Other Related Concepts
Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.708
	Ozark-Ouachita Dry-Mesic Oak Forest


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
This community is found on south facing shoulders and  slopes where grazing may have been allowed.  Exposed and subsurface calcareous bedrock may influence the expression of this type, though few obvious outcrops were observed during sampling.
Global Environment
These are mixed forests (often stunted) of red-cedar and xeric oaks and other hardwoods. Examples of this association may occur over limestone, sandstone, or chert.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
This description is based upon observations made during accuracy assessment of the map and is not based upon any plot data collected within the study area.  Quercus stellata and Quercus velutina are dominant canopy species, with lesser amounts of Carya ovata and Juniperus virginiana.  The canopy generally does not exceed 15 meters and is fairly open for a community classified as a forest.  Cover may barely exceed 60 percent.  White oak (Quercus alba) may also be present.  The subcanopy and shrub layers are dominated by seedlings of the above species, particularly Juniperus virginiana, along with Quercus muehlenbergii, Fraxinus Americana, Sassafras albidum, and Sideroxylon lanuginosum.  Likely vines include Parthenocissus quinquefolia, Toxicodendron radicans, and Vitis spp.  Shrubs include Celtis spp and Rhus aromatica.  The ground flora includes disturbance tolerant species, including Erigeron spp. and Lespedeza cuneata.  
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Quercus velutina
	Tree canopy
	Broad-leaved tree
	X
	X
	X

	Quercus stellata
	Tree canopy
	Broad-leaved tree
	X
	X
	X

	Quercus alba
	Tree canopy
	Broad-leaved tree
	
	
	

	Juniperus virginiana
	Subcanopy
	Needle-leaved tree
	X
	X
	X

	Fraxinus Americana
	Subcanopy
	Broad-leaved tree
	
	
	

	Quercus muehlenbergii
	Subcanopy
	Broad-leaved tree
	
	
	


Global Vegetation
This is a mixed red-cedar - hardwood forest association. Stands may be stunted or the trees may be of a patchy or clumped distribution. Examples are composed of Juniperus virginiana and dry to xeric oaks, including Quercus alba and Quercus stellata. In Arkansas, other reported associated species include Ulmus alata, Carya texana, Fraxinus americana, Sideroxylon lycioides, Celtis tenuifolia, Cercis canadensis, Rhus aromatica, Symphoricarpos orbiculatus, Viburnum rufidulum, Antennaria plantaginifolia, Cheilanthes lanosa, Cheilanthes tomentosa, Euphorbia commutata, and Scutellaria ovata. The composition is typically less calcareous-affiliated than similar forests with Quercus muehlenbergii and Quercus stellata.
Vegetation Composition
Vegetation Variability
Vegetation Structure Summary
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Lespedeza cuneata
Global
CONSERVATION STATUS
Global Status
GNR (22Jun2009)
Rounded Global Status
GNR - Not Yet Ranked
Reasons: This element has not been ranked, pending the development of more complete information on its dynamics and relationship with other types. It is not a global or Arkansas state conservation priority, and it is not documented through Element Occurrences. The related woodlands are highly ranked, and this natural type could provide buffer to other more highly-ranked types.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community was found only on south facing shoulders and slopes at the St. Aubert Island Unit, in areas that appear to have been grazed by cattle in the past.
Global Range
This mixed red-cedar - hardwood forest is found in Ozark region of Arkansas and may occur in adjacent Missouri and Oklahoma in the southeastern United States.
Nations
United States
States/Provinces
AR, MO?, OK
USFS Ecoregions
222A:C, 231A:P, 231G:P
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Plots were originally classified as the similar but 
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  300, 301, 303, 304, 305, 308, 309, 310, 311
Local Description Authors
M. Struckhoff
Global Description Authors
T. Foti and M. Pyne
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[bookmark: _Toc285183115]Black Oak - White Oak - Hickory Forest 
Global Scientific Name:  Quercus velutina - Quercus alba - Carya (glabra, ovata) Forest
Translated Name:  Black Oak - White Oak - (Pignut Hickory, Shagbark Hickory) Forest
Identifier:  CEGL002076
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ELEMENT CONCEPT
Global Summary
This black oak - white oak forest community is found throughout the northern and central Midwestern United States and adjacent Canada. Stands occur on dry to dry-mesic mid to upper slopes and terraces where soils are more sandy and/or rocky. Bedrock is sandstone, siltstone, chert, or shale, and northward is covered by thin loess or glacial till. Trees in this community often have moderate to short trunks and spreading crowns, and canopy can vary from open to closed (50-100 %). Quercus velutina, Quercus alba, Carya glabra, and Carya ovata are typical tree dominants. Associated oaks can include Quercus ellipsoidalis (northward), Quercus muehlenbergii, and southward, Quercus coccinea, Quercus prinus, and Quercus stellata. Typical shrubs and small trees include Cornus florida (southward), Cornus foemina, Corylus americana (northward), Ostrya virginiana, and Sassafras albidum. Vines include Toxicodendron radicans, Parthenocissus quinquefolia, and Vitis spp. The herbaceous layer can include Agrimonia gryposepala, Agrimonia rostellata, Amphicarpaea bracteata, Botrychium virginianum, Carex blanda, Carex pensylvanica, Desmodium glutinosum, Desmodium nudiflorum, Dioscorea quaternata, Galium circaezans, Geranium maculatum, Polystichum acrostichoides, Maianthemum racemosum, and Maianthemum stellatum, among others. More southern stands may contain Danthonia spicata.
CLASSIFICATION
Status
Standard
Classification Confidence
2 - Moderate
Big Muddy FWR Comments
Within the study area, this community had higher abundances of Quercus alba and Carya ovata than encountered during previous work in the more southern Ozarks (Chastain and others, 2006).  Acer saccharum was also more abundant in the shrub layers.  These differences made it difficult to distinguish this type from the similar Quercus alba / Cornus florida Unglaciated Forest (CEGL002066).  Within the study area, the latter type typically has a dense herbaceous layer and a higher abundance of Quercus rubra.
Quercus muehlenbergii was also more abundant that in the southern Ozarks, suggesting the Quercus alba - Quercus rubra - Quercus muehlenbergii / Cercis canadensis Forest (CEGL002070).  However, in no instances was  the quantity of Quercus muehlenbergii sufficient to justify final classification as the 2070 type.  Its high abundance may reflect past land use rather than inherent ecological conditions (high base saturation, dolomite at or near the surface) typically associated with the 2070 type.
Global Comments
It is possible that unglaciated stands may differ sufficiently from glaciated stands to warrant separating into two types, but this depends on resolving the type’s distribution southward. Is there a thin acid soil, non-glaciated type (i.e., Quercus alba - Carya alba - (Quercus velutina) / Desmodium nudiflorum - (Carex picta) Forest (CEGL007795)) versus deeper, glacial soil type? This type appears to go as far north as northern Illinois, Indiana, and southern Michigan, and probably into southern Wisconsin in section 222K, but not 222L (H. Dunevitz, pers. comm. 2000; E. Epstein, pers. comm. 1999). The type concept in Wisconsin remains to be resolved. Indiana suggested that the unglaciated stands have more Quercus coccinea. In Michigan this could fit the interlobate region. Types on sand and typically more dominated by Quercus velutina are placed in either Quercus velutina - Quercus alba / Vaccinium (angustifolium, pallidum) / Carex pensylvanica Forest (CEGL005030) or Quercus velutina / Carex pensylvanica Forest (CEGL002078). This type has been described in southern Illinois by Robertson and others (1984), Fralish (1988), and Fralish and others (1991). Braun (1950, p. 145-146) also noted the prominence of black and white oaks in the Ozark Hills and Illinois, the Mammoth Cave area of Kentucky, and throughout the oak - hickory forest region, especially the Mississippi Valley and Prairie Peninsula regions. In Minnesota, the Bigwoods Southeast section may not contain consistent enough black oak to fit this type, but northern pin oak may be common. In the Ozarks this type may exist, but, based on the recommendations from D. Ladd, T. Nigh, D. Zollner, and B. Heumann, stands are placed either in Quercus alba - Quercus stellata - Quercus velutina / Schizachyrium scoparium Woodland (CEGL002150) or in Quercus velutina - Quercus coccinea - Carya texana Ozark Forest (CEGL002399). Quercus alba - (Quercus velutina) - Carya ovata / Ostrya virginiana Forest (CEGL002011) may be equivalent to this type, at least in northern Missouri (M. Leahy pers. comm. 1999).
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous forest 

	Formation
	I.B.2.N.a - Lowland or submontane cold-deciduous forest 

	Alliance
	Quercus velutina - Quercus alba - (Quercus coccinea) Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002011
	Quercus alba - (Quercus velutina) - Carya ovata / Ostrya virginiana Forest

	CEGL002067
	Quercus alba - Quercus rubra - Carya (alba, ovata) / Cornus florida Acidic Forest

	CEGL002070
	Quercus alba - Quercus rubra - Quercus muehlenbergii / Cercis canadensis Forest

	CEGL002078
	Quercus velutina / Carex pensylvanica Forest

	CEGL002150
	Quercus alba - Quercus stellata - Quercus velutina / Schizachyrium scoparium Woodland

	CEGL002399
	Quercus velutina - Quercus coccinea - Carya texana Ozark Forest

	CEGL002462
	Quercus rubra - Quercus alba - (Quercus velutina, Acer rubrum) / Viburnum acerifolium Forest

	CEGL004270
	Quercus alba - Quercus velutina - Carya alba / Desmodium nudiflorum Ozark Forest

	CEGL004987
	Quercus velutina - Carya (alba, glabra) / Vaccinium arboreum Forest

	CEGL005018
	Quercus falcata - Quercus alba - Quercus stellata - Quercus velutina Forest

	CEGL005030
	Quercus velutina - Quercus alba / Vaccinium (angustifolium, pallidum) / Carex pensylvanica Forest

	CEGL006336
	Quercus (alba, rubra, velutina) / Cornus florida / Viburnum acerifolium Forest

	CEGL007795
	Quercus alba - Carya alba - (Quercus velutina) / Desmodium nudiflorum - (Carex picta) Forest

	CEGL007818
	Quercus alba - Carya alba / Ostrya virginiana / Carex pensylvanica - Schizachyrium scoparium Forest


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Arkansas
	Submesic Oak-Hickory Forest
	Broader
	
	Foti 1994

	Illinois
	Dry Upland Forest (N)
	Intersects
	
	White and Madany, 1978

	Illinois
	Dry-Mesic Upland Forest (S)
	Intersects
	
	White and Madany, 1978

	Indiana
	Dry Upland Forest
	Broader
	
	Homoya and others, 1988

	Iowa
	Black Oak-White Oak Dry Forest
	Equivalent
	Certain
	INAI unpubl. data

	Michigan
	Dry-Mesic Southern Forest
	Broader
	
	Kost and others, 2007

	Missouri
	Dry Chert Forest
	Intersects
	
	Nelson, 1987

	Missouri
	Dry Igneous Forest
	Intersects
	
	Nelson, 1987

	Missouri
	Dry Sandstone Forest
	Intersects
	
	Nelson, 1987

	Ohio
	Oak-Hickory Forest
	Undetermined
	
	ONHD unpubl. data


Other Related Concepts
	Related Concept Name
	Relationship
	Reference

	Quercus velutina - Quercus alba upper slope community type
	= - Equivalent
	Robertson and others, 1984

	Black Oak: 110
	B - Broader
	Eyre, 1980

	Dry Forest
	F - Finer
	Nelson, 1987

	Dry Forest, Dry Acid (Chert, Igneous, Sandstone) Forest
	? - Undetermined
	Nelson, 1987

	Dry Southern Forest - Black Oak-White Oak
	B - Broader
	Chapman and others, 1989

	Dry-mesic Upland Forest
	B - Broader
	White and Madany, 1978

	Eastern Broadleaf Forests: 100: Oak-Hickory Forest (Quercus-Carya)
	B - Broader
	Kuchler, 1964

	Oak-Hickory Forests
	B - Broader
	Anderson, 1996

	Southern Dry Forest
	= - Equivalent
	Curtis, 1959

	T1B4aII4c. Quercus alba - Quercus velutina - Quercus falcata
	? - Undetermined
	Foti and others, 1994

	Terrestrial: Forest: Hardwood
	B - Broader
	TNC, 1985

	UNESCO FORMATION CODE: I.B.3a
	B - Broader
	UNESCO, 1973

	White Oak - Black Oak - Northern Red Oak: 52
	B - Broader
	Eyre, 1980

	White Oak-Black Oak-Hickory Association
	= - Equivalent
	Gordon, 1969

	White Oak: 53
	B - Broader
	Eyre, 1980


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.047
	North-Central Interior Dry Oak Forest and Woodland

	CES202.708
	Ozark-Ouachita Dry-Mesic Oak Forest

	CES202.898
	Southern Interior Low Plateau Dry-Mesic Oak Forest


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
This community was limited to upper slopes and summits with moderately drained to well-drained soils.  Sites where this community is found may or may not include a covering of loess.
Global Environment
This community is often found on ridge crests or upper slopes that are well-drained to excessively drained. Soils are often sandy loam, thin and rocky, with outcroppings of exposed bedrock. Bedrock is sandstone, siltstone, chert, or shale, or northward covered by thin loess or glacial till (Curtis, 1959; White and Madany, 1978; Nelson, 1987).
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
The following description is based solely on observations made during accuracy assessment and is therefore limited to the strata used to define the type; trees and shrubs.
The canopy is fully developed and can exceed 20 meters.  Dominant species include Quercus alba, Quercus velutina, Carya tomentosa, and Carya ovata.  Quercus muehlenbergii and Carya glabra can also be present.  The most dominant shrub species are Cornus florida, Ostrya virginiana and Acer saccharum, with lesser amounts of Corylus americana.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Quercus alba
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	

	Quercus velutina
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Carya ovata
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Carya tomentosa
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Acer saccharum
	Subcanopy
	Broad-leaved deciduous
	
	X
	X

	Ostrya virginiana
	Tall shrub
	Broad-leaved deciduous
	
	
	

	Cornus florida,
	Tall shrub
	Broad-leaved deciduous
	
	X
	X

	Corylus americana
	Short shrub
	Broad-leaved deciduous
	
	
	


Global Vegetation
Trees in this community often have moderate to short trunks and spreading crowns, and canopy can vary from open to closed (50-100%). Quercus velutina, Quercus alba, Carya glabra, and Carya ovata are typical tree dominants. Associated oaks can include Quercus ellipsoidalis (northward), Quercus muehlenbergii, and southward, Quercus coccinea, Quercus prinus and Quercus stellata. Typical shrubs and small trees include Cornus florida (southward), Cornus foemina, Corylus americana (northward), Ostrya virginiana, and Sassafras albidum. Vines include Toxicodendron radicans, Parthenocissus quinquefolia, and Vitis spp. The herbaceous layer can include Agrimonia gryposepala, Agrimonia rostellata, Amphicarpaea bracteata, Botrychium virginianum, Carex blanda, Carex pensylvanica, Desmodium glutinosum, Desmodium nudiflorum, Dioscorea quaternata, Galium circaezans, Geranium maculatum, Polystichum acrostichoides, Maianthemum racemosum (= Smilacina racemosa), and Maianthemum stellatum (= Smilacina stellata), among others (Curtis, 1959; White and Madany, 1978; Nelson, 1987; TNC, 1995).
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Carya alba
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Carya glabra
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Carya ovalis
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Carya ovata
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Quercus alba
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Quercus velutina
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Acer saccharum
	Tree subcanopy
	Broad-leaved deciduous tree
	
	X
	

	Sassafras albidum
	Tree subcanopy
	Broad-leaved deciduous tree
	
	X
	

	Cornus drummondii
	Shrub/sapling (tall & short)
	Broad-leaved deciduous tree
	
	
	X

	Parthenocissus quinquefolia
	Shrub/sapling (tall & short)
	Vine/Liana
	
	X
	

	Toxicodendron radicans
	Shrub/sapling (tall & short)
	Vine/Liana
	
	X
	

	Vitis vulpina
	Shrub/sapling (tall & short)
	Vine/Liana
	
	X
	

	Cornus florida
	Tall shrub/sapling
	Broad-leaved deciduous tree
	
	X
	

	Cornus foemina
	Tall shrub/sapling
	Broad-leaved deciduous tree
	
	X
	

	Galium circaezans
	Herb
	Semi-shrub
	
	X
	

	Agrimonia rostellata
	Herb
	Forb
	
	X
	

	Antennaria plantaginifolia
	Herb
	Forb
	
	
	X

	Desmodium nudiflorum
	Herb
	Forb
	
	X
	

	Dioscorea quaternata
	Herb
	Forb
	
	X
	

	Maianthemum racemosum
	Herb
	Forb
	
	X
	

	Maianthemum stellatum
	Herb
	Forb
	
	X
	

	Carex blanda
	Herb
	Graminoid
	
	X
	

	Danthonia spicata
	Herb
	Graminoid
	
	
	X

	Botrychium virginianum
	Herb
	Fern or fern ally
	
	X
	

	Polystichum acrostichoides
	Herb
	Fern or fern ally
	
	X
	

	Amphicarpaea bracteata
	Herb
	Vine/Liana
	
	X
	


Vegetation Variability
Acer saccharum is a common understory component of this community, especially in northern portions of its range. Quercus coccinea is a common associate in southern occurrences of this forest. Quercus prinus is also commonly found on dry-mesic rocky hillsides where, like Quercus velutina, it selects sites with an incomplete canopy. More southern stands may contain Danthonia spicata and Antennaria plantaginifolia.
Vegetation Structure Summary
A somewhat open canopy also contributes to recruitment and persistence of black oak which is the identifying species of this forest element. Vine/liana layer is 2-20 m tall.
Vegetation Summary
	Stratum
	Growth Form
	Height of Stratum (m)
	Cover Class % 
	Min Cover %
	Max Cover % 

	Tree canopy
	Other/unknown
	20 - 35 m
	
	60
	100

	Tree subcanopy
	Other/unknown
	10 - 15 m
	
	25
	60

	Shrub/sapling (tall & short)
	Vine/Liana
	15 - 20 m
	5-15%
	
	

	Tall shrub/sapling
	Other shrub
	2 - 5 m
	5-15%
	
	

	Herb
	Other herbaceous
	<0.5 m
	
	10
	25


OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global
Agkistrodon contortrix, Callirhytis quercuspunctata, Caprimulgus vociferus, Chionaspis corni, Cyanocitta cristata, Dendroica cerulea, Dryocopus pileatus, Eumeces laticeps, Eurytides marcellus, Glaucomys volans, Hylocichla mustelina, Lynx rufus, Melanerpes carolinus, Melanerpes erythrocephalus, Meleagris gallopavo, Myotis sodalis, Nymphalis antiopa, Odocoileus virginianus, Piranga olivacea, Sayornis phoebe, Schizura badia, Sciurus carolinensis, Sciurus niger, Tamias striatus, Thryothorus ludovicianus
CONSERVATION STATUS
Global Status
G4? (3-Oct-1996).
Rounded Global Status
G4 - Apparently Secure
Reasons
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community was limited to summits, shoulders and high slopes.  It has likely been replaced on many summits by communities more reflective of past land use.
Global Range
This oak forest community is found throughout the northern and central Midwestern United States and adjacent Canada, ranging from Ohio and Ontario, west to possibly southern Wisconsin, south to northern Missouri, and east to Indiana and possibly Kentucky. This community tends to occur on sandy loam soils and middle slope positions in the central United States and on upland sandy-sandy loam soils in the north. Its distribution throughout this region is not clear.
Nations
Canada, United States
States/Provinces
AR?, IA?, IL, IN, KY?, MI, MO, OH, ON
USFS Ecoregions
221:P, 222A:C, 222C:C, 222D:C, 222E:C, 222F:C, 222G:C, 222H:C, 222J:C, 222K:C, 231:C, 251C:C, 251D:C
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points: 312, 313, 314, 315, 317, 318, 356
Local Description Authors
M. Struckhoff
Global Description Authors
M. Guetersloh
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Box-elder Floodplain Forest 
Global Scientific Name:  Acer negundo Forest
Translated Name:  Box-elder Forest
Identifier:  CEGL005033
[image: ]           [image: ]
[image: ]           [image: ]
ELEMENT CONCEPT
Global Summary
This semi-open to closed-canopy forest is found on floodplains in the southern, eastern, and Midwestern United States. Stands occur on large rivers in the active floodplain and on sandbars, and may form farther from the riverfront following disturbance. Occurrences are mostly on higher floodplain terraces with less rocky soils which were used for agriculture or habitation. They are typically temporarily flooded in the spring. These early-successional forests are dominated by Acer negundo. Other characteristic species include Platanus occidentalis, Celtis laevigata, Acer rubrum, Liriodendron tulipifera, Robinia pseudoacacia, Liquidambar styraciflua, Acer saccharinum, Ulmus alata, Ulmus rubra, Carya cordiformis, Fraxinus pennsylvanica, Juglans nigra, Carpinus caroliniana, Morus rubra, and Populus deltoides. The shrub and herb layers range from sparse to relatively lush, and the vine component often is heavy. The herb layer consists of a mixture of weedy exotics and native floodplain species.
CLASSIFICATION
Status
Standard
Classification Confidence
2 - Moderate
Big Muddy FWR Comments
This type represents communities most obviously affected by human activities within the study area.  This type represents a catch-all for communities that fit poorly into the Populus deltoides - Salix nigra Forest (CEGL002018), Fraxinus pennsylvanica- Ulmus spp.- Celtis occidentalis Floodplain Forest (CEGL002014) or the Acer saccharinum - Ulmus americana Forest (CEGL002586), all of which are believed to represent naturally occurring communities within the study area.  As succession proceeds, the effects of past land use may become less evident, and the type described here may become less abundant.
The lack of abundant Populus deltoides may be due to the fact that most examples of this type are well established with closed canopies that prevented the germination and survival of that species subsequent to the floods of the 1990s.
Global Comments
The range, dynamics, and variability of this type are complicated by the 'weedy' nature of Acer negundo. For example, disturbed stands in the Fraxinus pennsylvanica - Ulmus americana - Celtis (occidentalis, laevigata) Temporarily Flooded Forest Alliance (A.286) often become dominated by Acer negundo. And in the upper Midwest Acer negundo-dominated stands are treated as part of the Fraxinus pennsylvanica - (Ulmus americana) / Symphoricarpos occidentalis Forest (CEGL002088). Thus, some consistency is needed in the application of this type across its range. In Arkansas, these forests can be pure Acer negundo or have Acer rubrum and Platanus occidentalis as associates (T. Foti, pers. comm. 1999). Composition is variable. In central Kentucky, a simple strip of Acer negundo and Platanus occidentalis, plus Ulmus americana, etc., is common along all medium-sized streams, with almost no Acer saccharinum or Populus deltoides (J. Campbell, pers. comm. 1999). This type occurs along the Arkansas River in Arkansas (D. Zollner, pers. comm. 1999). In Missouri, stands would probably be combined with Betula nigra - Platanus occidentalis Forest (CEGL002086) (M. Leahy, pers. comm. 1999). In Kentucky, this may be found at the Licking River impoundment (Cave Run Lake).
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous forest 

	Formation
	I.B.2.N.d - Temporarily flooded cold-deciduous forest 

	Alliance
	Acer negundo Temporarily Flooded Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002014
	Fraxinus pennsylvanica - Ulmus spp. - Celtis occidentalis Forest

	CEGL002086
	Betula nigra - Platanus occidentalis Forest

	CEGL002088
	Fraxinus pennsylvanica - (Ulmus americana) / Symphoricarpos occidentalis Forest

	CEGL002089
	Fraxinus pennsylvanica - Ulmus americana - (Acer negundo, Tilia americana) Northern Forest

	CEGL004690
	Acer negundo - (Platanus occidentalis, Populus deltoides) Forest

	CEGL007334
	Platanus occidentalis - Acer saccharinum - Juglans nigra - Ulmus rubra Forest


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Delaware
	Box-elder Floodplain Forest
	Equivalent 
	Certain 
	Coxe, 2008 

	Iowa
	Boxelder-Honey Locust-Hawthorn Semi-natural Forest
	Equivalent 
	Certain 
	INAI unpubl. data 

	Kentucky
	Riparian Forest
	Broader 
	  
	Evans, 1991 

	Louisiana
	Bottomland Hardwood Forest
	Broader 
	  
	Smith, 1996 

	New York
	Floodplain Forest
	Broader 
	Certain 
	Edinger and others, 2002 

	Oklahoma
	Acer saccharinum - Acer negundo forest association
	Undetermined 
	Not certain 
	Hoagland, 2000 


Other Related Concepts
	Related Concept Name
	Relationship
	Reference

	Acer negundo riparian woodland
	=-Equivalent
	Vanderhorst, 2001


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.608
	Central Appalachian River Floodplain

	CES202.705
	South-Central Interior Large Floodplain

	CES203.066
	Southern Atlantic Coastal Plain Large River Floodplain Forest

	CES203.070
	Northern Atlantic Coastal Plain Stream and River

	CES203.190
	Mississippi River Riparian Forest

	CES203.489
	East Gulf Coastal Plain Large River Floodplain Forest


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Palustrine
Big Muddy FWR Environment
This community occurs in limited location, usually in areas outside of protective levees, or on agricultural lands.  It appears to be most abundant on agricultural lands minimally affected by floods since 1993.
Global Environment
Stands occur on large rivers in the active floodplain and on sandbars, and may form farther from the riverfront following disturbance. They are typically temporarily flooded in the spring. In Kentucky, these forests may also occur in old fields.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
The canopy is closed and typically uniform in height at about 15-20 meters.  It is dominated by Acer negundo, Acer saccharinum, and Morus rubra.  Other abundant species include Ulmus americana, Fraxinus pennsylvanica, and Celtis laevigata.  Platanus occidentalis, and less commonly Populus deltoides may be emergent trees and may contribute to the canopy.  Vitis spp. may be abundant in the canopy.  Salix nigra and Salix interior may be an import subcanopy and shrub component.  The sapling and shrub layers tend to be poorly developed, and dominated by the above species.  Cornus drummondii may be a common shrub species.  Herbaceous and woody vines are often abundant, with Toxicodendron radicans, Vitis spp. (most commonly V. vulpina or V. aestivalis.), and Parthenocissus quinquefolia being the most abundant.  The herbaceous layer tends to have few species, with Symphyotrichum lateriflorum (= Aster lateriflorus), Boehmeria cylindrica, Ambrosia trifida, Solidago gigantea, and Leersia virginica being abundant.  Good diagnostics include Carex grayi, Carex hyalinolepis and Urtica dioica.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Acer negundo
	Tree canopy and subcanopy
	Broad-leaved deciduous tree
	X
	X
	X

	Morus spp.
	Tree canopy and subcanopy
	Broad-leaved deciduous tree
	X
	X
	

	Acer saccharinum
	Tree canopy and subcanopy
	Broad-leaved deciduous tree
	X
	X
	

	Ulmus spp.
	Tree canopy and subcanopy
	Broad-leaved deciduous tree
	
	
	

	Celtis spp.
	Tree canopy and subcanopy
	Broad-leaved deciduous tree
	
	
	

	Platanus occidentalis
	Tree canopy and subcanopy
	Broad-leaved deciduous tree
	
	
	

	Cornus drummondii
	Tall shrub/sapling
	Broad-leaved deciduous
	
	
	

	Vitis vulpina
	
	Vine
	
	X
	

	Toxicodendron radicans
	
	Vine
	
	X
	X

	Carex grayi
	Herb
	Graminoid
	X
	
	

	Carex hyalinolepis
	Herb
	Graminoid
	X
	
	

	Leersia virginica
	Herb
	Graminoid
	
	
	

	Symphyotrichum lateriflorus
	Herb
	Forb
	
	X
	X

	Polygonum spp.
	Herb
	Forb
	
	X
	

	Urtica dioica
	Herb
	Forb
	X
	
	

	Boehmeria cylindrica
	Herb
	Forb
	X
	
	


Global Vegetation
These early successional forests are dominated by Acer negundo. Other characteristic species include Platanus occidentalis, Celtis laevigata, Acer rubrum, Liquidambar styraciflua, Acer saccharinum, Ulmus alata, Ulmus rubra, Carpinus caroliniana, Morus rubra, and Populus deltoides. The shrub and herb layers range from sparse to relatively lush, and the vine component often is heavy. The range, dynamics, and variability of this type are complicated by the 'weedy' nature of Acer negundo, e.g., in Kentucky, Acer negundo may be dominant in old fields, with Dichanthelium clandestinum and Carex spp. in the ground layer. Elsewhere in the Midwest, logged and grazed stands of Fraxinus pennsylvanica and Ulmus americana may be dominated by Acer negundo.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Acer negundo
	Tree (canopy & subcanopy)
	Broad-leaved deciduous tree
	X
	X
	X

	Acer saccharinum
	Tree (canopy & subcanopy)
	Broad-leaved deciduous tree
	X
	
	

	Liquidambar styraciflua
	Tree (canopy & subcanopy)
	Broad-leaved deciduous tree
	X
	
	

	Platanus occidentalis
	Tree (canopy & subcanopy)
	Broad-leaved deciduous tree
	X
	
	

	Robinia pseudoacacia
	Tree (canopy & subcanopy)
	Broad-leaved deciduous tree
	X
	
	

	Ulmus americana
	Tree (canopy & subcanopy)
	Broad-leaved deciduous tree
	X
	
	

	Lindera benzoin
	Shrub/sapling 
	Broad-leaved deciduous shrub
	X
	
	X

	Ageratina altissima
	Herb
	Forb
	X
	
	

	Boehmeria cylindrica
	Herb
	Forb
	X
	
	

	Mertensia virginica
	Herb
	Forb
	X
	
	

	Prunella vulgaris
	Herb
	Forb
	X
	
	

	Verbesina alternifolia
	Herb
	Forb
	X
	
	

	Carex grayi
	Herb
	Graminoid
	X
	
	


Vegetation Variability
Vegetation Structure Summary
Vegetation Summary
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Alliaria petiolata, Humulus japonicus
Global
CONSERVATION STATUS
Global Status
G4G5 (28-Mar-2003).
Rounded Global Status
G4 - Apparently Secure.
Reasons
As currently defined this is a broad-ranging community type. However, the range, dynamics, and variability of this type are complicated by the "weedy" nature of Acer negundo. More information may be needed to clarify the extent to which this type represents purely natural vegetation. Some stands may develop following disturbance of other natural bottomland communities.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community is likely present throughout Big Muddy, particularly on floodplains that have been abandoned for more than 20 years.  It may also be abundant on marginal lands and property edges that were never cleared for agriculture.  Though only those management units within the Ozark Highlands (Jameson Island, Lisbon Bottoms, Overton Bottoms, St Aubert Island and Boone’s Crossing) were sampled and mapped for this study, this community is likely present on the western management units (Cranberry Bottoms, Baltimore Bottom, Jackass Bend) in the Central Dissected Till Plains as well.
Global Range
This Acer negundo floodplain forest is found sporadically on floodplains in the southern, eastern, and Midwestern United States, ranging from Maryland west to Iowa (and possibly southeastern South Dakota), south to Louisiana and possibly Texas, and east to Georgia.  It occurs in the Piedmont region in Pennsylvania and in the Coastal Plain and Piedmont regions in New Jersey and Delaware.
Nations
United States
States/Provinces
AL, AR, DE, GA, IA, KY, LA, MD, MO, MS, NJ, OK, PA, SC, SD?, TN, TX?, VA, WV
USFS Ecoregions
221B:C, 221H:C, 221J:P, 222A:C, 222C:C, 222E:C, 222F:P, 231B:C, 231C:C, 231D:C, 231E:C, 231F:P, 231G:C, 2232A:C, 232B:C, 234A:C, M221B:C, M221C:C
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots:  BC4STA01, STA02, STA03, STA04, STA05, STA07, STA08, STA09, STA11, STA12, STA17
Map Production Points:  82, 83, 125, 126, 296, 332, 335, 346, 347, 348, 349, 350, 351, 352, 354, 355, 438, 459
Local Description Authors
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Global Description Authors
Midwestern Ecology Group
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Silver Maple – Elm Forest
[bookmark: _Toc233793935]Global Scientific Name:  Acer saccharinum - Ulmus americana Forest 
Translated Name:  Silver Maple – American Elm Forest
Identifier:  CEGL002586
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ELEMENT CONCEPT
Global Summary
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This silver maple - elm - cottonwood forest community is found throughout the Midwestern United States and parts of the eastern United States. Stands occur on large, regularly flooded floodplains. The canopy cover is more-or-less closed and dominated by Acer saccharinum. Codominants may include Platanus occidentalis, Betula nigra, and rarely Acer saccharum. Associated species may include Ulmus americana, Ulmus rubra, Acer negundo, Salix nigra, Celtis occidentalis, Carya cordiformis, Juglans nigra, and Fraxinus pennsylvanica. The shrub and sapling layer is often open (<25% cover). Species that may be present include Sambucus canadensis, Rubus occidentalis, or Lindera benzoin. Woody and herbaceous vines can be prominent, including among the woody vines Parthenocissus quinquefolia, Toxicodendron radicans, and Vitis riparia. Herbaceous vine species include Apios americana, Amphicarpaea bracteata, and Echinocystis lobata. Herbaceous grasses, forbs, and ferns dominate the ground layer, including Symphyotrichum lateriflorum (= Aster lateriflorus), Boehmeria cylindrica, Erythronium americanum, Solidago gigantea, Cinna arundinacea, Leersia virginica, Elymus virginicus, Impatiens pallida, Laportea canadensis, Matteuccia struthiopteris, Onoclea sensibilis, Pilea pumila, Urtica dioica, and others. A variety of exotics may be present, including Lysimachia spp., Microstegium vimineum, Polygonum cuspidatum, Rosa multiflora, and Lonicera japonica.
CLASSIFICATION
Status
Standard
Classification Confidence
2 - Moderate
Big Muddy FWR Comments
This type may have been a naturally occurring component of Big Muddy floodplains, but likely included enough pecan to more accurately be classified as the  Acer saccharinum - Celtis laevigata - Carya illinoinensis Forest (CEGL002431).  Little, though some, natural regeneration of pecan is occurring on the refuge, but may be insufficient to lead to the latter type without intervention to increase pecan abundance.
The lack of abundant Populus deltoides may be due to the fact that most examples of this type are well established with closed canopies that prevented the germination and survival of that species subsequent to the floods of the 1990s.
Global Comments
This type includes stands where Acer saccharinum represents the majority of trees (>50% cover or basal area?). This type is most clearly expressed on larger rivers. To some degree this type is more northern, separable from the more southern type Acer saccharinum - Celtis laevigata - Carya illinoinensis Forest (CEGL002431), but this distinction is not yet well resolved. In the southern parts of its range, this type may overlap with Platanus occidentalis - Acer saccharinum - Juglans nigra - Ulmus rubra Forest (CEGL007334), but that type is generally a higher terrace, small stream type. Compare this type with SAF cover type 62 (Eyre, 1980). In Minnesota stands with less than either 50% cottonwood or silver maple and not in northwestern Minnesota tend to occur here (i.e., a mixed floodplain forest), as do silver maple stands with a supercanopy of cottonwoods. In southwestern Minnesota, stands with only some swamp white oak go here. If swamp white oak is dominant the stands probably belong with either an association in the Quercus palustris - (Quercus bicolor) Seasonally Flooded Forest Alliance (A.329), or Quercus macrocarpa - Quercus bicolor - Carya laciniosa / Leersia spp. - Cinna spp. Forest (CEGL002098), at least in the Midwest. Fraxinus pennsylvanica is a typical codominant in this type. In Wisconsin, this type may better be named Acer saccharinum - Fraxinus pennsylvanica - Betula nigra Forest (E. Epstein, pers. comm. 1999).
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous forest 

	Formation
	I.B.2.N.d - Temporarily flooded cold-deciduous forest 

	Alliance
	Acer saccharinum Temporarily Flooded Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002014
	Fraxinus pennsylvanica - Ulmus spp. - Celtis occidentalis Forest

	CEGL002018
	Populus deltoides - Salix nigra Forest

	CEGL002089
	Fraxinus pennsylvanica - Ulmus americana - (Acer negundo, Tilia americana) Northern Forest

	CEGL002098
	Quercus macrocarpa - Quercus bicolor - Carya laciniosa / Leersia spp. - Cinna spp. Forest

	CEGL002431
	Acer saccharinum - Celtis laevigata - Carya illinoinensis Forest

	CEGL005014
	Fagus grandifolia - Quercus spp. - Acer rubrum - Juglans nigra Forest

	CEGL005038
	Acer (rubrum, saccharinum) - Fraxinus spp. - Ulmus americana Forest

	CEGL006147
	Acer saccharinum - (Populus deltoides) / Matteuccia struthiopteris - Laportea canadensis Forest

	CEGL006217
	Acer saccharinum - Acer negundo / Ageratina altissima - Laportea canadensis - (Elymus virginicus) Forest

	CEGL007304
	Acer saccharinum Temporarily Flooded Forest [Placeholder]

	CEGL007334
	Platanus occidentalis - Acer saccharinum - Juglans nigra - Ulmus rubra Forest

	CEGL007810
	Acer saccharinum - Betula nigra / Cephalanthus occidentalis Forest


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Delaware
	Silver Maple Floodplain Forest
	Equivalent 
	Certain 
	Coxe, 2008 

	Illinois
	Wet Floodplain Forest (N)
	Finer 
	  
	White and Madany, 1978 

	Illinois
	Wet Floodplain Forest (S)
	Intersects 
	  
	White and Madany, 1978 

	Indiana
	Wet Floodplain Forest
	Broader 
	  
	Homoya and others, 1988 

	Iowa
	Wet Bottomland Forest
	Equivalent 
	Certain 
	INAI, unpubl. data 

	Michigan
	Floodplain Forest
	Broader 
	  
	Kost and others, 2007 

	Minnesota
	Floodplain Forest Silver Maple Subtype
	Finer 
	  
	MNNHP, 1993 

	Minnesota
	Floodplain Forest Swamp White Oak Subtype
	Finer 
	  
	MNNHP, 1993 

	Missouri
	Wet Bottomland Forest
	Broader 
	  
	Nelson, 1987 

	New York
	Floodplain Forest
	Broader 
	Certain 
	Edinger and others, 2002 

	Ohio
	Maple-Cottonwood-Sycamore Floodplain Forest
	Broader 
	  
	ONHD, unpubl. data 

	Pennsylvania
	Silver Maple Floodplain Forest
	Broader 
	Certain 
	Fike, 1999 

	West Virginia 
	Acer saccharinum Floodplain Forest
	Equivalent
	Certain
	Byers and others, 2009

	Wisconsin
	Floodplain Forest Silver Maple Subtype
	Equivalent 
	Certain 
	WNHIP, unpubl. data 


Other Related Concepts
	Related Concept Name: 
	Relationship
	Reference

	Silver Maple - American Elm: 62
	B - Broader
	Eyre, 1980

	Silver maple-American elm-cottonwood floodplain forest
	? - Undetermined
	CAP, 1998

	Southern Floodplain Forest
	B - Broader
	Chapman and others, 1989.


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES201.587
	Laurentian-Acadian Floodplain Forest

	CES202.608
	Central Appalachian River Floodplain

	CES202.694
	North-Central Interior Floodplain

	CES202.705
	South-Central Interior Large Floodplain

	CES203.190
	Mississippi River Riparian Forest


 ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Palustrine
Big Muddy FWR Environment
This type is associated with remnant agricultural features such as levees and drainages, where soils are often silty.  Good examples of mature versions are most frequently found outside of protective levees, where soils are deep and sandy.
Global Environment
This community occurs on temporarily flooded soils along major rivers and smaller perennial streams. Soils may be well-drained and sandy, more loamy on infrequently flooded bottomlands and levees, or deep silts on stabilized sites along larger rivers. It appears to be favored by deposition of deep sandy sediments by low-energy floodwaters. The community may form small linear patches among other floodplain associations or be locally extensive. The structure and composition of the type is influenced by the flooding regime. Floods leave river-deposited debris on the forest floor, ice scars on trees, and abandoned channels that retain water at or above the level of the main river channel.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
The description that follows is based upon observation made during accuracy assessment.  No plot data exists for this type within the study area.  Forests are dominated by Acer saccharinum.  Other common species will include those indicative of the more dominant community types on the refuge:  Populus deltoides, Fraxinus americana, Acer negundo, Ulmus rubra, and Platanus occidentalis.  As in other forest communities on the refuge floodplains, the understory and shrub layers are dominated by seedlings and saplings of canopy species, Cornus drummondii, as well as Salix interior and S. nigra.  The ground flora is variable, but tends to include woody vines like Parthenocissus quinquefolia and Toxicodendron radicans, as well as forbs such as Desmodium paniculatum, Symphyotrichum lateriflorum (= Aster lateriflorus) and Viola spp.  Good diagnostics include Boehmeria cylindrica, Urtica dioica, Carex grayi, Carex hyalinolepis and Elymus virginicus.  Alliaria petiolata may be abundant in fully shaded areas, while Humulus japonicus may be abundant in openings.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Acer saccharinum
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Acer negundo
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Morus spp.
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Cornus drummondii
	Tall shrub/sapling
	Broad-leaved deciduous
	X
	X
	

	Cephalanthus occidentalis
	Short shrub
	Broad-leaved deciduous
	
	
	

	Vitis spp.
	
	Vine
	
	X
	

	Toxicodendron radicans
	
	Vine
	
	X
	

	Elymus virginicus
	Herb
	Graminoid
	
	
	

	Symphyotrichum lateriflorum
	Herb
	Forb
	
	X
	X

	Polygonum hydropiperoides
	Herb
	Forb
	
	X
	

	Bidens spp.
	Herb
	Forb
	
	
	

	Boehmeria cylindrica
	Herb
	Forb
	X
	
	

	Carex hyalinolepis
	Herb
	Graminoid
	X
	
	


Global Vegetation
The canopy cover is more-or-less closed and dominated by Acer saccharinum. Codominants may include Platanus occidentalis, Betula nigra, and rarely Acer saccharum. Associated species may include Ulmus americana, Ulmus rubra, Acer negundo, Salix nigra, Celtis occidentalis, Carya cordiformis, Juglans nigra, Fraxinus pennsylvanica, and occasionally Halesia tetraptera. The shrub and sapling layer is often open (<25% cover). Species that may be present include Sambucus canadensis, Rubus occidentalis, or Lindera benzoin. Woody and herbaceous vines can be prominent, including among the woody vines Parthenocissus quinquefolia, Toxicodendron radicans, and Vitis riparia. Herbaceous vine species include Apios americana, Amphicarpaea bracteata, and Echinocystis lobata. Grasses, forbs, and ferns dominate the ground layer, including various combinations of Symphyotrichum lateriflorum (= Aster lateriflorus), Boehmeria cylindrica, Chasmanthium latifolium, Cryptotaenia canadensis, Erythronium americanum, Solidago gigantea, Cinna arundinacea, Leersia virginica, Elymus virginicus, Helianthus spp., Impatiens capensis, Impatiens pallida, Laportea canadensis, Matteuccia struthiopteris, Menispermum canadense, Onoclea sensibilis, Pilea pumila, Polygonum virginianum, Rudbeckia laciniata, Verbesina alternifolia, Urtica dioica, and others. A variety of exotics may be present, including Lysimachia spp., Microstegium vimineum, Glechoma hederacea, Polygonum cuspidatum, Rosa multiflora, and Lonicera japonica.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Acer negundo
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Acer saccharinum
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Populus deltoides
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Humulus japonicus
	Shrub/sapling (tall & short)
	Vine/Liana
	X
	
	

	Alliaria petiolata
	Herb
	Forb
	X
	
	

	Conium maculatum
	Herb
	Forb
	X
	
	

	Glechoma hederacea
	Herb
	Forb
	X
	
	

	Urtica dioica ssp. gracilis
	Herb
	Forb
	X
	
	

	Elymus virginicus
	Herb
	Graminoid
	X
	
	

	Leersia virginica
	Herb
	Graminoid
	
	X
	

	Matteuccia struthiopteris
	Herb
	Fern or fern ally
	
	
	

	Parthenocissus quinquefolia
	Herb
	Vine/Liana
	
	X
	

	Toxicodendron radicans
	Herb
	Vine/Liana
	
	X
	


Vegetation Variability
Anderson (1996) notes that Celtis occidentalis, Gleditsia triacanthos, and Aesculus glabra may be more common along the calcareous streams of western Ohio.
Vegetation Structure Summary
Flooding can open up the canopy considerably through mechanical damage, such as scouring, uprooting, or ice-scars.
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Alliaria petiolata, Humulus japonicus
Global
CONSERVATION STATUS
Global Status
G4? (03Oct1996).
Rounded Global Status
G4 - Apparently Secure
Reasons
There has been significant conversion of stands to agriculture, hydrologic modifications due to river dams, etc., and siltation caused by modified flooding regimes
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community is usually encountered near remnant agricultural levees and drainages, though mature examples are sometimes found outside protective levees.
Global Range
This association is found throughout the Midwestern United States and in the mid-Atlantic region of the eastern United States, ranging from Delaware, New Jersey, and Pennsylvania west to Minnesota, and south to Arkansas.
Nations
Canada, United States
States/Provinces
AR, DE, IA, IL, IN, KY, MI, MN, MO, NJ, NY, OH, PA, TN, WI, WV
USFS Ecoregions
212F:C, 212H:C, 212J:C, 212K:C, 212M:P, 212N:C, 221B:C, 221D:C, 221E:C, 221F:C, 222A:C, 222C:C, 222D:C, 222E:P, 222F:C, 222G:C, 222H:C, 222I:C, 222J:C, 222K:C, 222L:C, 222M:C, 232A:C, 234A:C, 251B:C, 251C:C, 251D:C, 251E:C, M221C:C
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  53, 75, 76, 132, 205, 221, 267, 268, 269, 274, 290, 340, 343, 344, 345, 419, 461
Local Description Authors
M. Struckhoff
Global Description Authors
D. Faber-Langendoen, mod. G. Fleming and P. Coulling
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Midwestern Cottonwood - Black Willow Forest 
Global Scientific Name:  Populus deltoides – Salix nigra Forest
Translated Name:  Eastern Cottonwood – Black Willow Forest
Identifier:  CEGL002018
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ELEMENT CONCEPT
Global Summary
This cottonwood - black willow forest is characteristic of the fronts and banks of most major rivers and streams throughout the Central Forest Region, extending into the northern forest particularly within the Mississippi, Ohio, and Missouri River systems. It develops on bare, moist soil on recently formed sand bars, front-land ridges, and well-drained flats, along with Salix interior, Eragrostis hypnoides, Leptochloa panicea ssp. brachiata (= Leptochloa filiformis), Lipocarpha micrantha (= Hemicarpha micrantha), Rumex maritimus, Potentilla paradoxa, and Bidens spp. This natural community can also be found on abandoned fields and well-drained ridges in the first bottoms. Soils are formed in alluvium, are deep, medium-textured, and with adequate or excessive moisture available for vegetation during the growing season. The tree canopy is tall (to 30 m) and dominated by Populus deltoides and Salix nigra, although Fraxinus pennsylvanica, Acer saccharinum, Acer negundo, Platanus occidentalis, and Ulmus americana are also commonly encountered. Tree diversity is limited due to the dynamics of flooding and resultant deposition and scouring of sediments. The subcanopy is almost exclusively Salix nigra. The shrub layer is conspicuously absent in many parts of the range. Herbaceous growth can be thick and lush but is often patchy and sparse due to frequent inundation. Species most often encountered in the ground layer include Carex spp., Leersia oryzoides, Bidens spp., and Aster spp.
CLASSIFICATION
Status
Standard
Classification Confidence
2 - Moderate
Big Muddy FWR Comments
Where flooding events have decreased canopy cover this type may reasonably be classified as the Populus deltoides - (Salix nigra) / Spartina pectinata - Carex spp. Woodland (CEGL002017).  We typically reserved the woodland designation for those sample points that had both an open canopy and an open understory, with copious sunlight facilitating the development of a dense herbaceous layer.  Many points classified as forest during this study were in transitional phases, with somewhat open canopies that could either 1) become more open as stem exclusion continues or 2) become more closed as crowns expand to fill openings in the canopy.
Pockets of this type described here may have high abundances of silver maple and therefore may closely resemble the Acer saccharinum-Ulmus americana Forest (CEGL002586).  We reserved that type for communities clearly dominated by Acer saccharinum.  Similar communities to the one described here with a high abundance of Acer negundo are classified as the Acer Negundo Forest (CEGL005033), though they are probably the result of past row-cropping, and may more accurately be classified and a non-natural type.
Global Comments
The name of the community must have an additional species added to highlight the distinction between this and Populus deltoides - Salix nigra / Mikania scandens Forest (CEGL007346). Kentucky occurrences are intermediate between the two. This type does not occur in Nebraska, where Salix nigra is a very uncommon tree species. In fact it is thought to have been incorrectly reported as more widespread in the state because it can be confused with Salix amygdaloides (G. Steinauer, pers. comm. 2000).
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous forest 

	Formation
	I.B.2.N.d - Temporarily flooded cold-deciduous forest 

	Alliance
	Populus deltoides Temporarily Flooded Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002103
	Salix nigra Forest

	CEGL002586
	Acer saccharinum - Ulmus americana Forest

	CEGL003901
	Salix nigra Temporarily Flooded Shrubland

	CEGL004919
	Populus deltoides - Salix nigra Woodland

	CEGL007346
	Populus deltoides - Salix nigra / Mikania scandens Forest


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Illinois
	Wet Floodplain Forest (S)
	Broader 
	  
	White and Madany, 1978 

	Indiana
	Wet Floodplain Forest
	Broader 
	  
	Homoya and others, 1988 

	Iowa
	Cottonwood Forest
	Equivalent 
	Certain 
	INAI, unpubl. data 

	Kansas
	Cottonwood - Black Willow Floodplain Forest
	Equivalent 
	Certain 
	Lauver and others, 1999 

	Kentucky
	Riparian Forest
	Broader 
	  
	Evans, 1991 

	Minnesota
	Floodplain Forest
	Broader 
	  
	MNNHP, 1993 

	Missouri
	Wet Bottomland Forest
	Broader 
	  
	Nelson, 1987 

	Ohio
	Maple-Cottonwood-Sycamore Floodplain Forest
	Undetermined 
	  
	ONHD, unpubl. data 

	Oklahoma
	Populus deltoides/Salix (exigua, nigra) forest association
	Undetermined 
	  
	Hoagland, 2000 

	Wisconsin
	Floodplain Forest Cottonwood-Willow Subtype
	Equivalent 
	Certain 
	WNHIP, unpubl. data 


Other Related Concepts
	Related Concept Name
	Relationship
	Reference

	Populus deltoides - Salix nigra / Leersia community
	= - Equivalent
	Voigt and Mohlenbrock, 1964

	Black Willow: 95
	B - Broader
	Eyre, 1980

	Cottonwood: 63
	B - Broader
	Eyre, 1980

	Eastern Broadleaf Forests: 98: Northern Floodplain Forest (Populus-Salix-Ulmus)
	B - Broader
	Kuchler, 1964

	Eastern Broadleaf and Needleleaf Forests
	B - Broader
	Kuchler, 1964

	Palustrine: Palustrine Forested Wetland
	F - Finer
	Cowardin and others, 1979

	Terrestrial: Forest: Hardwood
	B - Broader
	TNC, 1985

	UNESCO FORMATION CODE: I.B.3d
	B - Broader
	UNESCO, 1973


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.694
	North-Central Interior Floodplain

	CES202.705
	South-Central Interior Large Floodplain

	CES203.190
	Mississippi River Riparian Forest

	CES203.489
	East Gulf Coastal Plain Large River Floodplain Forest


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Palustrine
Big Muddy FWR Environment
This community occurs throughout the refuge and its occurrence does not appear to be determined either by elevation or proximity to the river, though Thogmartin and others (2009) indicate that the closer to the river the more likely this type.  It is the dominant type occupying recently abandoned agricultural lands.
Global Environment
This community is quick to colonize newly deposited substrates adjacent to rivers, lakes, streams, and in frequently flooded, low, wet depressions in floodplains. Dynamic substrate availability caused by frequent flooding encourages the establishment and maintenance of this community type.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
Populus deltoides dominates the emergent canopy and canopy with abundant Salix nigra and S. interior beneath. When mature, trees typically exceed 25 meters in height, except in areas where intense flooding suppresses tree growth.  These are the same areas where canopy cover deviates from nearly complete.  Platanus occidentalis, Fraxinus pennsylvanica, Ulmus americana and Acer negundo may codominate in the canopy.  Morus spp. and Carya illinoinensis may be present in smaller amounts.  All of the above species may also be components of the subcanopy and shrub layers, which are variable in their density.  Cornus drummondii and Symphoricarpos orbiculatus may be present in the shrub layer.  Parthenocissus quinquefolia, Vitis spp., and Toxicodendron radicans are common woody vines and may frequently provide significant foliar cover in the canopy.  Campsis radicans may be abundant in open areas.  Common diagnostic herbaceous species include Chasmanthium latifolium (= Uniola latifolia), Boehmeria cylindrica, Impatiens spp., Elymus virginicus, Carex grayi, Carex hyalinolepis, Laportea canadense, Solidago (altissima and gigantea), Urtica dioica, Verbesina alternifolia, Rudbeckia laciniata, Viola striata, and Symphyotrichum lateriflorum (= Aster lateriflorus).  Other abundant species include Eupatorium serotinum, Muhlenbergia spp., Desmodium paniculatum, Laportea canadense, and Leersia spp.  Exotic species that may be abundant include Alliaria petiolata, and in open areas, Sorghum halepense and Humulus japonicus.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Populus deltoides
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Platanus occidentalis
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Acer negundo
	Tree canopy
	Broad-leaved deciduous tree
	
	
	X

	Acer saccharinum
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Morus spp.
	Tree canopy
	Broad-leaved deciduous tree
	
	
	X

	Salix nigra
	Tall shrub
	Broad-leaved deciduous
	X
	X
	X

	Salix interior
	Tall shrub
	Broad-leaved deciduous
	X
	X
	X

	Symphoricarpos orbiculatus
	Short shrub
	Broad-leaved deciduous
	
	
	

	Vitis spp.
	
	Vine
	
	X
	X

	Toxicodendron radicans
	
	Vine
	
	X
	X

	Parthenocissus quinquefolia
	
	Vine
	
	X
	X

	Campsis radicans
	
	Vine
	
	X
	

	Desmodium paniculatum
	Herb
	Forb
	
	X
	

	Eupatorium serotinum
	Herb
	Forb
	
	X
	

	Boehmeria cylindrica
	Herb
	Forb
	
	X
	

	Sorghum halepense
	Herb 
	Graminoid
	
	
	

	Carex hyalinolepis
	Herb 
	Graminoid
	X
	
	

	Polygonum amphibium var. emersum
	Herb
	Forb
	
	
	

	Leersia spp.
	Herb 
	Graminoid
	
	
	

	Elymus virginicus
	Herb 
	Graminoid
	
	
	

	Symphyotrichum lateriflorum
	Herb
	Forb
	X
	X
	


Global Vegetation
This community is dominated by broadleaf deciduous trees. Canopy closure is complete, or nearly so, with few shrubs and limited tree species found in the type. The tree canopy is tall (to 30 m) and dominated by Populus deltoides and Salix nigra, although Fraxinus pennsylvanica, Acer saccharinum, Acer negundo, Platanus occidentalis, and Ulmus americana are also commonly encountered. Tree diversity is limited due to the dynamics of flooding and deposition/scouring of sediments. The subcanopy is almost exclusively Salix nigra. The shrub layer is conspicuously absent in many parts of the range. Herbaceous growth can be thick and lush but is often patchy and sparse due to frequent inundation. Species most often encountered in the ground layer include Carex spp., Leersia oryzoides, Bidens spp., and Asteraceae spp. (TNC, 1995).
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Populus deltoides
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Salix nigra
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Salix nigra
	Tree subcanopy
	Broad-leaved deciduous tree
	
	X
	

	Toxicodendron radicans
	Shrub/sapling (tall & short)
	Vine/Liana
	
	
	X

	Spermacoce glabra
	Herb
	Semi-shrub
	
	X
	

	Bidens aristosa
	Herb
	Forb
	
	X
	

	Symphyotrichum lanceolatum var. lanceolatum
	Herb
	Forb
	
	X
	

	Symphyotrichum lateriflorum var. lateriflorum
	Herb
	Forb
	
	X
	

	Carex typhina
	Herb
	Graminoid
	
	X
	

	Leersia oryzoides
	Herb
	Graminoid
	
	X
	


Vegetation Variability
Species composition is uniform throughout the range of this community. Species density is governed by the duration and depth of flooding. The more stable sites display very large cottonwood trees with lush understory and herbaceous layers. Sites frequently affected by flooding exhibit dense even-aged stands of cottonwood and willow. This forest often has considerable deposits of woody debris and high tree mortality.
Vegetation Structure Summary
Cottonwood trees can exceed 30 m in height with massive trunks which fork into stout branches when growing on sites protected from prolonged severe flooding. Thick "dog hair" stands of cottonwood and willow occur on newly formed sand bars. This is an early successional forest exhibiting rapid growth.
Vegetation Structure
	Stratum
	Growth Form
	Height of Stratum (m)
	Cover 
Class % 
	Min
Cover %
	Max
Cover % 

	Tree canopy
	Other/unknown
	20 - 35 m
	
	60
	100

	Tree subcanopy
	Other/unknown
	2 - 5 m
	
	25
	60

	Shrub/sapling (tall & short)
	Vine/Liana
	<0.5 m
	5-15%
	
	

	Herb
	Other herbaceous
	<0.5 m
	55-65%
	
	


OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Humulus japonicus, Alliaria petiolata
Global
Erythronium albidum, Maianthemum stellatum
CONSERVATION STATUS
Global Status
G3G4 (22Jun1998)
Rounded Global Status
G3 - Vulnerable.
Reasons
The current range of this community is much smaller than the presettlement range due to extensive logging, ditching, draining, and land clearing for conversion to croplands. The reduced water flows and channelization of rivers decreases the frequency of natural floods necessary for the scouring and deposition of new substrates that favor cottonwood regeneration.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This is one of the most common floodplain communities within the study area.  In the context of recently abandoned agricultural lands that dominate Big Muddy, distribution of this community may be determined more by flood timing than by soil characteristics or location relative to the river.
Global Range
This cottonwood - black willow forest is characteristic of the fronts and banks of most major rivers and streams throughout the Central Forest Region, extending into the northern forest particularly within the Mississippi, Ohio, and Missouri River systems, extending from Ohio west to Minnesota, southward to Oklahoma, and east to Kentucky. This community once occupied vast tracts of land along river fronts and floodplain depressions. Land clearing, ditching and draining for conversion to cropland, and logging have eliminated much of the presettlement stands of this natural community.
Nations
United States
States/Provinces
AR?, IA, IL, IN, KS, KY, MN, MO, OH, OK, WI
USFS Ecoregions
222A:P, 222C:P, 222D:P, 222E:P, 222F:P, 222G:P, 222H:P, I, 222JC, 222K:C, 222L:C, 222M:C, 231A:P, 231B:P, 231E:P, 231F:P, 231G:P, 232B:P, 232C:P, 234A:P, 251B:C, 251C:C, 251D:P
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots:  JAM01, JAM02, JAM03, JAM04, JAM06, JAM09, JAM10, JAM11, JAM12, JAM14, JAM15, JAM16, JAM17, JAM18, JAM19, JAM20, JAM21, JAM22, JAM23, JAM24, JAM25, JAM26, JAM28, JAM29, JAM30, JAM31, JAM34, JAM35, JAM36, JAM37, JAM38, JAM39, JAM40, JAM42, JAM43, JAM44, JAM45, JAM46, JAM47, JAM48, JAM49, JAM50, JAM51, JAM52, JAM53, JAM54, JAM55, JAM58, JAM59, LIS19, LIS20, LIS21, LIS22, LIS23, LIS24, LIS25, LIS26, LIS27, LIS28, LIS29, LIS30, LIS31, LIS32, LIS33, LIS34, LIS35, LIS36, LIS38, LIS40, LIS41, LIS42, LIS44, LIS45, LIS46, LIS48, LIS49, LIS51, LIS52, LIS53, LIS57, LIS58, LIS59, LIS60, LIS61, OVN004, OVN022, OVN024, OVN025, OVN026, OVN027, OVN028, OVN029, OVN031, OVN032, OVN034, OVN035, OVN037, OVN038, OVN040, STA06, STA15, STA16, STA18, STA19, STA20, STA21
Map Production Points:  2, 3, 13, 19, 24, 30, 31, 32, 42, 47, 48, 49, 50, 62, 64, 74, 78, 79, 80, 87, 89, 94, 100, 101, 102, 103, 104, 105, 108, 109, 118, 133, 134, 135, 138, 140, 147, 148, 156, 170, 190, 192, 194, 195, 198, 199, 201, 220, 223, 224, 228, 229, 230, 231, 232, 233, 234, 239, 241, 242, 244, 260, 261, 262, 263, 264, 266, 270, 273, 276, 277, 278, 279, 280, 281, 283, 285, 291, 292, 293, 327, 328, 329, 330, 333, 334, 336, 353, 372, 373, 380, 381, 382, 384, 388, 395, 396, 399, 409, 412, 414, 422, 423, 424, 425, 426, 429, 430, 431, 432, 433, 436, 441, 442, 443, 444, 445, 447, 449, 451, 452, 453, 454, 455, 456, 457, 458, 460, 462, 464, 465, 466
Local Description Authors
M. Struckhoff
Global Description Authors
M. Guetersloh, mod. D. Faber-Langendoen
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Global Scientific Name:  Populus deltoides – (Salix nigra) / Spartina pectinata - Carex spp. Woodland
Translated Name:  Eastern Cottonwood – (Black Willow) / Prairie Cordgrass – Sedge Species Woodland
Identifier:  CEGL002017
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ELEMENT CONCEPT
Global Summary
This cottonwood - willow woodland is found on floodplains near the lower Missouri River and its tributaries in the western tallgrass prairie region of the United States. The water table may be at or near the surface for parts of the year, with spring floods possible. Soils of this community are deep sandy loam to sand and somewhat poorly drained. The parent material is alluvium. In this floodplain woodland, the overstory is composed of medium to tall trees, including Acer negundo, Carya illinoinensis, Fraxinus pennsylvanica, Populus deltoides, Quercus palustris, Salix nigra, and Ulmus americana. The ground layer consists of tall and mid grasses and forbs. Andropogon gerardii, Panicum virgatum, and Spartina pectinata are commonly present in the ground layer. Ground layer species of this community are also typical of wet-mesic and wet prairie.
CLASSIFICATION
Status
Standard
Classification Confidence
3 - Weak
Big Muddy FWR Comments
Where canopy cover approached 60 percent, this type was difficult to distinguish from the Populus deltoides – Salix nigra Forest (CEGL002018).  We typically reserved the woodland designation for those sample points that had both an open canopy and an open understory, with copious sunlight facilitating the development of a dense herbaceous layer.  Many sample points classified as forest during this study were in transitional phases, with somewhat open canopies that could either 1) become more open as stem exclusion continues or 2) become more closed as crowns expand to fill openings in the canopy.
Global Comments
Salix nigra is used to distinguish this community from other more western Populus deltoides woodlands, but Salix nigra could probably be dropped because there are other floristic differences between the communities. The type has recently been dropped from Nebraska and Missouri because of conceptual difficulties with the type (M. Leahy pers. comm. 1999, Steinauer and Rolfsmeier 2000); namely, stands are primarily wet prairie being invaded by colonizing bottomland trees forming a transition between wet prairie and bottomland forest, with a tree canopy that varies from savanna (10-25%) to woodland (25-60%).
Vegetation Hierarchy
	Hierarchy level
	Designation

	Physiognomic Class
	II - Woodland 

	Physiognomic Subclass
	II.B - Deciduous woodland 

	Physiognomic Group
	II.B.2 - Cold-deciduous woodland 

	Physiognomic Subgroup
	II.B.2.N - Natural/Semi-natural cold-deciduous woodland

	Formation
	II.B.2.N.b - Temporarily flooded cold-deciduous woodland

	Alliance
	Populus deltoides Temporarily Flooded Woodland Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL001454
	Populus deltoides / Panicum virgatum - Schizachyrium scoparium Woodland


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Iowa
	Cottonwood Floodplain Woodland
	Equivalent 
	Certain 
	INAI, unpubl. data 

	Kansas
	Cottonwood Floodplain Woodland
	Equivalent 
	Certain 
	Lauver and others, 1999 

	South Dakota
	Populus deltoides-(Salix nigra)/Spartina pectinata-Carex spp. Woodland
	Equivalent
	Certain
	SDNHP, unpubl. data


Other Related Concepts
	Related Concept Name
	Relationship
	Reference

	Populus deltoides - (Salix nigra) / Spartina pectinata - Carex spp. Woodland
	= - Equivalent
	Carsey and other, 2003

	Palustrine
	B - Broader
	Cowardin and others, 1979

	Wet-Mesic Savanna
	B - Broader
	Nelson, 1987


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.694
	North-Central Interior Floodplain


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Palustrine
Big Muddy FWR Environment
This community occurs throughout the refuge and its occurrence does not appear to be determined either by elevation or proximity to the river, though Thogmartin and others (2009) indicate that the closer to the river the more likely this type.  It is the dominant type occupying recently abandoned agricultural lands.
Global Environment
This community occurs on floodplains of streams and rivers. It is a palustrine system in which the water table is near the surface and, in lower sites, standing water may be present in winter or spring. Soils of this type are deep sandy loam to sand and somewhat poorly drained. The parent material is alluvium (Nelson, 1987; Lauver and others, 1999).
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
Populus deltoides dominates the emergent canopy and canopy with abundant Salix nigra and S. interior beneath.  When mature, trees typically exceed 25 meters in height, except in areas where intense flooding suppresses tree growth.  Platanus occidentalis and Acer negundo may be abundant in the canopy.  These species dominate the shrub layer.  Cornus drummondii and Symphoricarpos orbiculatus may be present in the shrub layer but were not recorded during this study.  Parthenocissus quinquefolia, Vitis spp., and Toxicodendron radicans are common woody vines and may frequently provide significant foliar cover in the canopy.  Campsis radicans may be abundant in open areas.  Herbaceous vegetation is dominated by species that need moderate to high amounts of sunlight, including Solidago gigantea, Solidago altissima, Polygonum amphibium var. emersum, Desmodium paniculatum, Setaria viridis,  Xanthium strumarium, Helianthus annuus, Oenothera biennis, Ambrosia trifida, and Apocynum cannibinum.  Exotic species that may be abundant include Sorghum halepense and Humulus japonicus.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Populus deltoides
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Acer negundo
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Platanus occidentalis
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Salix nigra
	Tall shrub
	Broad-leaved deciduous
	X
	X
	

	Salix interior
	Tall shrub
	Broad-leaved deciduous
	X
	X
	X

	Symphoricarpos orbiculatus
	Short shrub
	Broad-leaved deciduous
	
	
	

	Vitis spp.
	
	Vine
	X
	X
	

	Campsis radicans
	
	Vine
	
	X
	

	Solidago (altissima, gigantea)
	Herb
	Forb
	
	X
	X

	Setaria viridis
	Herb 
	Graminoid
	
	X
	

	Symphyotrichum lateriflorum
	Herb
	Forb
	X
	X
	X

	Sorghum halepense
	Herb 
	Graminoid
	
	X
	

	Polygonum amphibium var. emersum
	Herb
	Forb
	
	X
	

	Desmodium paniculatum
	Herb
	Forb
	
	X
	X

	Xanthium strumarium
	Herb
	Forb
	
	X
	

	Helianthus annuus
	Herb
	Forb
	
	
	

	Digitaria spp.
	Herb 
	Graminoid
	
	X
	


Global Vegetation
In this floodplain woodland, the overstory is composed of medium to tall trees, including Acer negundo, Fraxinus pennsylvanica, Populus deltoides, Carya illinoinensis, Quercus palustris, Salix nigra, and Ulmus americana. The ground layer consists of tall and mid grasses and forbs. Andropogon gerardii, Panicum virgatum, and Spartina pectinata are commonly present in the ground layer. Ground layer species of this community are also typical of wet-mesic and wet prairie (Nelson, 1987; Lauver and others, 1999).
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Acer negundo
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Fraxinus pennsylvanica
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Populus deltoides
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	

	Quercus macrocarpa
	Tree canopy
	Broad-leaved deciduous tree
	
	X
	

	Salix nigra
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	

	Helianthus grosseserratus
	Herb
	Forb
	
	
	X

	Liatris lancifolia
	Herb
	Forb
	
	
	X

	Liatris pycnostachya
	Herb
	Forb
	
	
	X

	Phlox pilosa
	Herb
	Forb
	
	
	X

	Silphium integrifolium
	Herb
	Forb
	
	
	X

	Solidago canadensis
	Herb
	Forb
	
	
	X

	Thalictrum dasycarpum
	Herb
	Forb
	
	
	X

	Viola pedatifida
	Herb
	Forb
	
	
	X

	Zizia aurea
	Herb
	Forb
	
	
	X

	Elymus canadensis
	Herb
	Graminoid
	
	
	X

	Elymus trachycaulus ssp. subsecundus
	Herb
	Graminoid
	
	
	X

	Hesperostipa spartea
	Herb
	Graminoid
	
	
	X

	Spartina pectinata
	Herb
	Graminoid
	X
	X
	


Vegetation Variability
Vegetation Structure Summary
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global
Erythronium albidum, Maianthemum stellatum
CONSERVATION STATUS
Global Status
G1 (22Jun1998) 
Rounded Global Status
G1 - Critically Imperiled
Reasons
There are probably fewer than 6 occurrences of this community rangewide. It is reported from western Missouri (where it is ranked S1) and northeastern Kansas (SU). It occurs on floodplains near the lower Missouri River and its tributaries. Currently only one occurrence is documented, from Missouri, but that stand is of poor quality and unstable, with bottomland trees from adjacent forests thought to be invading the wet prairie. Most sites of this community have been cleared for agriculture.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community is found on stable floodplains throughout the refuge.
Global Range
This cottonwood - willow woodland is found on floodplains near the lower Missouri River and its tributaries in the western tallgrass prairie region of the United States, including Kansas, Iowa, and possibly Missouri.
Nations
United States
States/Provinces
CO, IA, KS, MO?
USFS Ecoregions
221A:P, 251C:C, 251E:P
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots:  JAM05, JAM56, LIS17, LIS18, LIS39, LIS43, LIS47, LIS50, LIS54, LIS56, OVN004A, OVN006, OVN013, OVN014A, OVN018, OVN020, OVN033, OVN036, OVN073A, OVN091, OVN201, OVN211, OVN212, STA13, STAHERB3, STAHERB4
Map Production Points:  8, 11, 20, 22, 23, 34, 35, 36, 37, 38, 60, 63, 70, 72, 77, 84, 86, 127, 128, 129, 130, 174, 175, 179, 219, 227, 246, 247, 248, 249, 250, 251, 272, 287, 288, 383, 403, 404, 413, 418, 428
Local Description Authors
M. Struckhoff
Global Description Authors
J. Drake, D. Faber-Langendoen, and D. M. Ambrose
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Central Green Ash - Elm - Hackberry Forest 
Global Scientific Name:  Fraxinus pennsylvanica - Ulmus spp. - Celtis occidentalis Forest
Translated Name:  Green Ash - Elm species - Common Hackberry Forest
Identifier:  CEGL002014
ELEMENT CONCEPT
Global Summary
This community is found in the central United States along upper floodplain terraces of rivers and streams and in upland ravine bottoms. Soils are moderately well-drained to poorly drained. Tree canopies are dominated by Fraxinus pennsylvanica, Celtis occidentalis, and Ulmus americana. Other tree species that may be present include Juglans nigra, Tilia americana, Acer saccharinum, Populus deltoides. Ulmus rubra can be part of the subcanopy. The shrub layer in the western part of the range includes Cornus drummondii, Ribes missouriense, Symphoricarpos occidentalis, and Zanthoxylum americanum, as well as woody vines, such as Parthenocissus vitacea, Smilax tamnoides (= Smilax hispida), Toxicodendron radicans, and Vitis riparia. The herbaceous layer in the western part of its range includes Elymus virginicus, Festuca subverticillata, Galium aparine, Geum canadense, and Laportea canadensis.
CLASSIFICATION
Status
Standard
Classification Confidence
2 - Moderate
Big Muddy FWR Comments
There appears to be little to distinguish this type from the similar, but poorly described Fraxinus pennsylvanica - Celtis spp. - Quercus spp. - Platanus occidentalis Bottomland Forest (CEGL002410), except for perhaps the presence of oak (2410) and the locations in which these communities are believed to occur; 2410 is an Ozark type while 2014 appears to be a type encountered in the Eastern Great Plains in all of the states surrounding Missouri to the east, west and north.  Only the 2410 type is indicated as extant in Missouri (NatureServe 2009), but it is likely that the ranges of the two types intersect within the study area where the Great Plains (more specifically the Central Till Plains) meets the Ozarks.  While it seems likely that forests appropriate for either classification once existed in Missouri, the oak component of most floodplain forests has been significantly reduced, suggesting that most types will fit the type described here in the CEGL002014 type.  Where it occurs, it is appropriate to consider managing for Burr oak (Quercus macrocarpa) and other oak species
Global Comments
The distinction between this type and Fraxinus pennsylvanica - Ulmus americana - (Acer negundo, Tilia americana) Northern Forest (CEGL002089) needs clarification. This type could be in Wisconsin.
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous forest 

	Formation
	I.B.2.N.d - Temporarily flooded cold-deciduous forest 

	Alliance
	Fraxinus pennsylvanica - Ulmus americana - Celtis (occidentalis, laevigata) Temporarily Flooded Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002087
	Carya illinoinensis - Celtis laevigata Forest

	CEGL002089
	Fraxinus pennsylvanica - Ulmus americana - (Acer negundo, Tilia americana) Northern Forest

	CEGL002427
	Fraxinus pennsylvanica - Ulmus americana - Celtis laevigata / Ilex decidua Forest

	CEGL002586
	Acer saccharinum - Ulmus americana Forest

	CEGL004618
	Fraxinus pennsylvanica - Ulmus crassifolia - Celtis laevigata Forest

	CEGL005033
	Acer negundo Forest

	CEGL005038
	Acer (rubrum, saccharinum) - Fraxinus spp. - Ulmus americana Forest

	CEGL006575
	Fraxinus pennsylvanica - (Juglans nigra, Platanus occidentalis) Forest

	CEGL007334
	Platanus occidentalis - Acer saccharinum - Juglans nigra - Ulmus rubra Forest


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Illinois
	Wet-Mesic Floodplain Forest (N)
	Broader
	  
	White and Madany, 1978 

	Indiana
	Wet-Mesic Floodplain Forest
	Broader 
	  
	Homoya and others, 1988 

	Iowa
	Mesic Bottomland Forest
	Equivalent 
	Certain 
	INAI, unpubl. data 

	Kansas
	Ash - Elm - Hackberry Floodplain Forest
	Equivalent 
	Certain 
	Lauver and others, 1999 

	Nebraska
	Eastern Riparian Forest
	Equivalent 
	Certain 
	Steinauer and Rolfsmeier, 2003 

	Ohio
	Mixed Floodplain Forest
	Undetermined 
	  
	ONHD, unpubl. data 


Other Related Concepts
	Related Concept Name
	Relationship
	Reference

	Eastern Lowland Forest
	= - Equivalent
	Steinauer and Rolfsmeier, 2000

	Southern Floodplain Forest
	B - Broader
	Chapman and others, 1989


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.608
	Central Appalachian River Floodplain

	CES202.694
	North-Central Interior Floodplain

	CES303.680
	Western Great Plains Wooded Draw and Ravine


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Palustrine
Big Muddy FWR Environment
These communities are limited to sections of floodplains that were not cleared for agriculture or which have been fallow for longer periods of time.  Typically, therefore, this community type is most frequently found on the margins of floodplains and in swales that were not part of agricultural production.
Global Environment
Stands occur along upper floodplain terraces of rivers and streams and in upland ravine bottoms. Soils are moderately well-drained to poorly drained.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
The description that follows is based upon a single example of this types encountered during accuracy assessment and on examples encountered elsewhere in the Ozarks (Chastain and others, 2006).  There is no plot data from the study area.
Fraxinus pennsylvanica, Platanus occidentalis, and Ulmus americana dominate canopy, with lesser amounts of Acer negundo.  Other common species include early successional trees such as Populus deltoides, Celtis occidentalis, Morus spp., and Acer saccharinum.  Trees typically exceed 20 meters in height, except in areas where intense flooding suppresses tree growth.  These are the same areas where canopy cover deviates from nearly complete.  The most commonly abundant shrub species are Salix spp. and saplings of dominant tree species.  Cornus drummondii may be abundant.  Parthenocissus quinquefolia, Vitis spp., and Toxicodendron radicans are common woody vines and may frequently provide significant foliar cover in the canopy.  Common diagnostic herbaceous species include Elymus virginicus.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Fraxinus pennsylvanica
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Platanus occidentalis
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Acer negundo
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	

	Salix spp.
	Tall shrub
	Broad-leaved deciduous
	
	
	

	Cornus drummondii
	Short shrub
	Broad-leaved deciduous
	
	
	

	Toxicodendron radicans
	
	Vine
	
	X
	

	Elymus virginicus
	Herb 
	Graminoid
	
	
	

	Pilea pumila
	Herb
	Forb
	
	X
	


Global Vegetation
The vegetation has an open to closed tree canopy that is dominated by Fraxinus pennsylvanica, Celtis occidentalis, and Ulmus americana. Other tree species that may be present include Juglans nigra, Tilia americana, Acer saccharinum, Populus deltoides. Ulmus rubra can be part of the subcanopy. The shrub layer in the western part of the range includes Cornus drummondii, Ribes missouriense, Symphoricarpos occidentalis, and Zanthoxylum americanum, as well as woody vines, such as Parthenocissus vitacea, Smilax tamnoides (= Smilax hispida), Toxicodendron radicans, and Vitis riparia. The herbaceous layer in the western part of the range includes Elymus virginicus, Festuca subverticillata, Galium aparine, Geum canadense, and Laportea canadensis (Steinauer and Rolfsmeier, 2000).
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Fraxinus pennsylvanica
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Platanus occidentalis
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Acer negundo
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Acer saccharinum
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Asimina triloba
	Tall shrub/sapling
	Broad-leaved deciduous
	
	
	

	Chaerophyllum procumbens
	Herb
	Forb
	
	
	

	Mertensia virginica
	Herb 
	Graminoid
	
	
	

	Alliaria petiolata
	Herb
	Forb
	
	
	

	Verbesina alternifolia
	Herb
	Forb
	
	
	


Vegetation Variability
Vegetation Structure Summary
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Alliaria petiolata, Humulus japonicus
Global
Erythronium albidum, Maianthemum stellatum
CONSERVATION STATUS
Global Status
G4 (4-Jan-2001).
Rounded Global Status
Apparently secure.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community is currently limited to marginal areas that had previously been excluded from agricultural cultivation.  Based on the composition of some of the Woody Old Field communities encountered during this study, this type may become abundant in abandoned fields where Populus deltoides has not yet established.
Global Range
This community is found in the central United States along upper floodplain terraces of rivers and streams and in upland ravine bottoms, ranging from Ohio and Ontario west to Iowa, south to Kansas, and east to Indiana.
Nations
United States
States/Provinces
IA, IL, IN, KS, MI, NE, OH, MO?
USFS Ecoregions
221E:C, 222D:C, 222E:C, 222F:C, 222H:C , 222I:C, 222J:C, 251B:C, 251C:C, 251F:C, 251G:C, 255:C
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Accuracy assessment point 205 included abundant Fraxinus pennsylvanica stems suggesting the type described here, but was later classified as an Acer saccharinum – Ulmus spp. Forest (CEGL002586) based on the small area where ash dominated.  Point number 359 was originally identified as the type described here, but more accurately fits the description of the similar Fraxinus pennsylvanica - Celtis spp. - Quercus spp. - Platanus occidentalis Bottomland Forest (CEGL002410), which appears to describe a more stable type found along smaller streams of the Ozark Highlands.
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  51
Local Description Authors
M. Struckhoff
Global Description Authors
D. Faber-Langendoen
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[bookmark: _Toc285183122]Ash - Oak - Sycamore Mesic Bottomland Forest 
Global Scientific Name:  Fraxinus pennsylvanica - Celtis spp. - Quercus spp. - Platanus occidentalis Bottomland Forest
Translated Name:  Green Ash - Hackberry species - Oak species - American Sycamore Bottomland Forest
Identifier:  CEGL002410
[image: ]
ELEMENT CONCEPT
Global Summary
This ash - oak - sycamore mesic bottomland forest is found in Arkansas, Missouri and possibly other parts of the southeastern United States. Stands occur on level to gently sloping terraces and levees of stream and river floodplains, typically on larger streams. Soils are moderately well-drained and moist throughout the year, but only wet in spring. Ponding is typically absent. The species in the dominant tree layer include Celtis occidentalis, Fraxinus pennsylvanica, Platanus occidentalis, Quercus macrocarpa (or more rarely Quercus alba). Laportea canadensis is common in the ground layer.
CLASSIFICATION
Status
Standard
Classification Confidence
3 - Weak
Big Muddy FWR Comments
This community is distinguished from the Fraxinus pennsylvanica-Ulmus spp.-Celtis occidentalis Forest (CEGL002014) mostly by the presence of oak (Quercus spp.).  It is very likely that the 2410 type was once more dominant and is the native forest type that was historically more abundant on the refuge.  However, harvest of oaks and the inability of oak species to regenerate in the agricultural context that has dominated for the past century or more have combined to make the 2014 type the more likely one to be encountered on the refuge.
Global Comments
See similar concept of bottomland forest Fraxinus pennsylvanica - Celtis occidentalis - Tilia americana - (Quercus macrocarpa) Forest (CEGL002081), but that type is in an upland formation. Compare to Acer (saccharum, barbatum) - Quercus rubra - Carya cordiformis / Asimina triloba Forest (CEGL002060), which occurs on smaller streams. More information on this type in Missouri is available from T. Nigh (pers. comm. 1998).
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous forest 

	Formation
	I.B.2.N.d - Temporarily flooded cold-deciduous forest 

	Alliance
	Platanus occidentalis - (Fraxinus pennsylvanica, Celtis laevigata, Acer saccharinum) Temporarily Flooded Forest Alliance


Global Similar Associations
	Unique Identifier
	Name

	CEGL002060 
	Acer (saccharum, barbatum) - Quercus rubra - Carya cordiformis / Asimina triloba Forest

	CEGL002081
	Fraxinus pennsylvanica - Celtis occidentalis - Tilia americana - (Quercus macrocarpa) Forest

	CEGL007334
	Platanus occidentalis - Acer saccharinum - Juglans nigra - Ulmus rubra Forest


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Missouri
	Mesic Bottomland Forest
	Broader
	
	Nelson, 1987


Other Related Concepts
Ecological Systems Placement
	Ecological System Unique ID
	Ecological System Name

	CES202.694
	North-Central Interior Floodplain


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Palustrine
Big Muddy FWR Environment
This community is limited to upland drains, though historically was probably abundant on high terraces on the floodplain of the main stem of the river.  Soils are moderately well drained silt or sand.  Flooding usually occurs for short periods during the spring or early summer.
Global Environment
Stands of this forest association occur on level to gently sloping terraces and levees of stream and river floodplains, typically on larger streams. Soils are moderately well-drained and moist throughout the year, but only wet in spring. Ponding is typically absent (Nelson, 1987).
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
The description that follows is based upon observations made during accuracy assessment of two examples of the type.  No plot data exist for this type, and the description focuses on the strata used to classify the type, namely, the canopy and shrub layers.
The canopy is dominated by Fraxinus pennsylvanica, Platanus occidentalis and Quercus alba.  Other, more diagnostic species include Quercus macrocarpa, Juglans nigra, Acer saccharum and Tilia americana.  Other likely species include Ulmus spp. and Celtis spp.  The shrub layer includes Corylus americana, Lindera benzoin and Asimina triloba.
Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Fraxinus pennsylvanica
	Canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Platanus occidentalis
	canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Quercus alba
	Canopy
	Broad-leaved deciduous tree
	
	X
	X

	Quercus macrocarpa
	Canopy
	Broad-leaved deciduous tree
	X
	
	

	Juglans nigra
	Canopy
	Broad-leaved deciduous tree
	X
	
	

	Tilia americana
	Canopy
	Broad-leaved deciduous tree
	X
	
	

	Acer saccharum
	Subcanopy
	Broad-leaved deciduous tree
	X
	X
	X

	Ulmus spp.
	Subcanopy
	Broad-leaved deciduous tree
	
	X
	

	Celtis spp.
	Subcanopy
	Broad-leaved deciduous tree
	
	
	

	Asimina triloba
	Tall shrub
	Broad-leaved deciduous
	X
	
	

	Lindera benzoin
	Short shrub
	Broad-leaved deciduous
	X
	
	

	Corylus americana
	Short shrub
	Broad-leaved deciduous
	X
	X
	


Global Vegetation
The species in the dominant tree layer include Celtis occidentalis, Fraxinus pennsylvanica, Platanus occidentalis, Quercus macrocarpa (or more rarely Quercus alba). Laportea canadensis is common in the ground layer.
Vegetation Composition
Vegetation Variability
Vegetation Structure Summary
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global

CONSERVATION STATUS RANK
Global Status
G3G4 (31Mar2000)
Rounded Global Status
G3 - Vulnerable
Reasons
Most sites have been cleared for agriculture (M. Leahy, pers. comm. 1999).
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community is limited to upland drains, but historically may have been abundant on the floodplain of the mainstem river.
Global Range
This ash - oak - sycamore mesic bottomland forest is found in Arkansas, Missouri and possibly other parts of the southeastern United States.
Nations
United States
States/Provinces
AR, MO
USFS Ecoregions
222A, 251C, 251E
Federal Lands
Ozark national Scenic Riverways
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Both examples of this type were encountered in upland drains at Overton Bottoms, and both exhibited copious evidence of disturbance, particularly grazing.  Therefore, the expression of the type in these instances may not represent the most natural of conditions.
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  359, 362
Local Description Authors
M. Struckhoff
Global Description Authors
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III.  Shrublands
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Sandbar Willow Shrubland 
Global Scientific Name:  Salix interior Temporarily Flooded Shrubland
Translated Name:  Sandbar Willow Temporarily Flooded Shrubland
Identifier:  CEGL008562
[image: ]           [image: ]   
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ELEMENT CONCEPT
Global Summary
This willow shrubland community is found scattered along rivers and streams at lower elevations in parts of the Midwestern United States, the Mississippi River Alluvial Plain, and the Appalachians. This type represents an early successional stage of temporarily flooded riparian vegetation that occurs most commonly on alluvial sands. The substrate may also contain silts, clays, and/or gravels. The canopy is dominated by Salix interior, which can form dense stands up to 4 m tall. There are often areas where the shrub layer is absent. Seedlings and small saplings of Populus deltoides or Platanus occidentalis may be present. The herbaceous cover is sparse to moderate, but rarely exceeds 30%. Species present include Polygonum lapathifolium, Eupatorium spp., Schoenoplectus americanus (= Scirpus americanus), and Xanthium strumarium. The composition of this community, especially the herbaceous layer, varies from year to year with succession or renewed disturbance.
CLASSIFICATION
Status
Standard
Classification Confidence
2 - Moderate
Big Muddy FWR Comments
Global Comments
This type represents an earlier-seral stage of temporarily flooded riparian alluvial shrubland.
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	III - Shrubland 

	Physiognomic Subclass
	III.B - Deciduous shrubland 

	Physiognomic Group
	III.B.2 - Cold-deciduous shrubland 

	Physiognomic Subgroup
	III.B.2.N - Natural/Semi-natural cold-deciduous shrubland 

	Formation
	III.B.2.N.d - Temporarily flooded cold-deciduous shrubland 

	Alliance
	Salix (exigua, interior) Temporarily Flooded Shrubland Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL001197
	Salix exigua Temporarily Flooded Shrubland

	CEGL005078
	Salix interior - Salix eriocephala Sandbar Shrubland


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Oklahoma
	Salix exigua/Panicum virgatum shrubland association
	Undetermined
	Not certain 
	Hoagland, 2000 


Other Related Concepts
	Related Concept Name
	Relationship
	Reference

	Gravel Bar Type
	I - Intersecting
	Dale and Kuroda, 1979

	P4B3cI2a. Salix exigua
	? - Undetermined
	Foti and others, 1994


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.694
	North-Central Interior Floodplain


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Riverine
Big Muddy FWR Environment
This is a common community on point sand bars, the stream bank of the river and newly created chutes.  It may also occur on the floodplain proper in association with newly deposited soils.  Substrate is sand, with minimal silt and clay.  Gravel may be present below the mouth of high-gravel tributaries originating in the Ozark Highlands to the south.  These are dynamic communities affected by frequent, often high intensity flooding.  Thus, both shrub and herbaceous vegetation are variable from year to year, depending on the intensity, duration and timing of flood events.
Global Environment
This community is found on recently deposited or disturbed alluvial material. The parent material is alluvial sand, although silt, clay, or gravel may be present. Soil development is poor to absent.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
The canopy rarely exceeds 4 meters and is dominated by Salix interior, with lesser amounts of Salix caroliniana and Salix nigra.  Populus deltoides is a common emergent tree, with Platanus occidentalis and Acer negundo being less common.  Other shrubs are relatively absent.  The herbaceous layer is typically sparse, due to shading by dense shrub growth.  Dominant species include Polygonum coccineum, Polygonum pensylvanicum, Eupatorium serotinum, Xanthium strumarium.
Vegetation Composition
	Species
	Stratum
	Growth form
	Characteristic
	Dominant
	Constant

	Populus deltoides
	Emergent Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Salix interior
	Tall shrub/sapling
	Broad-leaved deciduous tree
	X
	X
	X

	Morus spp.
	Tall shrub/sapling
	Broad-leaved deciduous
	
	X
	X

	Toxicodendron radicans
	
	Vine
	
	X
	

	Cynanchum laeve
	
	Vine
	
	X
	

	Vitis spp.
	
	Vine
	
	X
	

	Campsis radicans
	
	Vine
	
	X
	X

	Sorghum halepense
	Herb
	Graminoid
	
	X
	X

	Carex hyalinolepis
	Herb
	Graminoid
	
	X
	

	Setaria viridis
	Herb
	Graminoid
	
	X
	X

	Solidago (altissima, gigantea)
	Herb
	Forb
	
	X
	X

	Eupatorium serotinum
	Herb
	Forb
	
	X
	

	Xanthium strumarium
	Herb
	Forb
	
	X
	

	Boehmeria cylindrica
	Herb
	Forb
	
	X
	

	Symphyotrichum lateriflorum
	Herb
	Forb
	
	X
	

	Urtica dioica
	Herb
	Forb
	
	X
	


Global Vegetation
This community is dominated by shrubs, generally between 2 and 4 m tall. The most abundant of these is Salix interior. Saplings of Populus deltoides or Platanus occidentalis are also frequently found in the shrub layer. This stratum can have moderate to high stem density in overall composition of the community. The species in the shrub layer do not form a closed canopy, this allows significant light to reach the ground layer. Patches are also frequently found where the shrub layer is absent. The herbaceous cover is sparse to moderate, but rarely exceeds 30%. Older stands and places with less competition from the shrubs may have greater herbaceous cover. The composition of the herbaceous layer can vary greatly; species that are often found in this community include Polygonum lapathifolium, Eupatorium spp., Schoenoplectus americanus (= Scirpus americanus), and Xanthium strumarium.
Vegetation Composition
Vegetation Variability
Vegetation Structure Summary
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global
CONSERVATION STATUS
Global Status
G4G5 (30Sep2001).
Rounded Global Status
G4-Apparently secure
Reasons
This type is moderately widespread and common throughout its range.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
Global Range
This sandbar willow shrubland community is found along rivers and streams at lower elevations in parts of the Midwestern United States and parts of the Appalachians, ranging sporadically from South Dakota, Nebraska, Iowa, and Illinois south to Oklahoma and Arkansas, and northeast at least to Kentucky.  The species ranges north into Canada (Kartesz, 1999), but there is no information indicating that it forms stands worthy of recognition as a community anywhere northeast of Kentucky.
Nations
United States
States/Provinces
AR, IA, KY, OK, TN, MO?
USFS Ecoregions
222A:C, 222L:C, 231G:C, 234A:C, 251A:C, 251B:C, 251C:C, 251D:C, 251E:C, 251F:P, 311A:?, 215C:?, 215D:?, 331B:P, 331C:P, 331F:P, 331G:?, 331H:?, 331I:?, 331J:?, 332C:?, 332E:?, M222A:P
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots: JAM33, JAM57, OVN010, OVN011A, OVN023, OVN030
Map Production Points:  9, 25, 26, 27, 39, 40, 41, 52, 54, 56, 57, 67, 69, 71, 81, 97, 99, 107, 114, 122, 123, 137, 143, 144, 150, 151, 152, 153, 154, 155, 159, 161, 162, 168, 178, 181, 184, 185, 202, 203, 204, 252, 254, 255, 377, 378, 379, 385, 390, 398, 401, 416, 417, 420, 435, 437, 440
Local Description Authors
M. Struckhoff
Global Description Authors
M. Pyne
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Black Willow Riparian Forest 
Global Scientific Name:  Salix nigra Forest
Translated Name:  Black Willow Forest
Identifier:  CEGL002301
[image: ]           [image: ]
ELEMENT CONCEPT
Global Summary
The black willow forest type is found widely but sporadically across the eastern United States. Stands occur on the banks of small to large rivers where they are a component of point bar succession. It may also be present in the inflows of manmade lakes where similar sand bars may develop over time and where the seasonal draining patterns of the lake may mimic similar natural processes. Surface water is present for brief periods during the growing season, but the water table usually lies well below soil surface. The vegetation is a closed-canopy forest dominated by Salix nigra. Associates may include Populus deltoides, Planera aquatica, Betula nigra, Platanus occidentalis, Celtis laevigata, Fraxinus pennsylvanica, Carya illinoinensis, Diospyros virginiana, Quercus nigra, Cornus drummondii, Ulmus americana, Acer rubrum, Acer negundo, and Acer saccharinum. Shrubs and herbaceous plants are absent to fairly dense. They include Ampelopsis arborea, Mikania scandens, Toxicodendron radicans, Polygonum spp., Erechtites hieraciifolia, Boehmeria cylindrica, Commelina virginica, Phytolacca americana, and Asplenium platyneuron. In Kentucky, stands may contain Dichanthelium commutatum.
CLASSIFICATION
Status
Standard
Classification Confidence
3 - Weak
Big Muddy FWR Comments
The USNVCS description for this community indicates that within Missouri, black willow dominated stands are part of the Cottonwood – Black Willow Forest (CEGL002018; NatureServe, 2009).  Our observations supported the notion that black willow stands were inclusions within the latter community, which was the matrix type found on the floodplains.  Black willow dominated stands were often too small to map consistently, and their occurrence may represent extant examples of the Populus deltoides - (Salix nigra) / Spartina pectinata - Carex spp. Woodland (CEGL002017), which has been dropped from Missouri. These types were initially and erroneously classified as the Black Willow Riverbank Shrubland in the field, but “forest” more accurately describes their condition than does “shrubland”.
Global Comments
This type needs a thorough rangewide assessment to standardize its concept. In Missouri, stands of this nature are included in the Populus deltoides - Salix nigra Forest (CEGL002018).
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	I - Forest 

	Physiognomic Subclass
	I.B - Deciduous Forest 

	Physiognomic Group
	I.B.2 - Cold-deciduous Forest 

	Physiognomic Subgroup
	I.B.2.N - Natural/Semi-natural cold-deciduous Forest 

	Formation
	I.B.2.N.d - Temporarily flooded cold-deciduous Forest 

	Alliance
	Salix nigra Temporarily Flooded Forest Alliance 


Global Similar Associations
	Unique Identifier
	Name

	CEGL002018
	Populus deltoides - Salix nigra Forest

	CEGL004626
	Salix nigra - Platanus occidentalis Forest

	CEGL007410
	Salix nigra Large River Floodplain Forest

	CEGL008481
	Salix nigra - (Fraxinus pennsylvanica, Acacia farnesiana) Forest


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Delaware
	Black Willow Riparian Forest
	Equivalent 
	Certain 
	Coxe, 2009 

	Illinois
	Wet Floodplain Forest (S)
	Undetermined 
	  
	White and Madany, 1978 

	Indiana
	Forest - Floodplain Wet
	Undetermined 
	  
	Homoya and others, 1988 

	Iowa
	Black Willow Floodplain Forest
	Equivalent 
	Certain 
	INAI, unpubl. data 

	Louisiana
	Bottomland Hardwood Forest
	Broader 
	  
	Smith, 1996 

	Ohio
	Maple-Cottonwood-Sycamore Floodplain Forest
	Undetermined 
	  
	ONHD, unpubl. data 

	Oklahoma
	Salix nigra woodland association
	Undetermined 
	Not certain 
	Hoagland, 2000 


Other Related Concepts
Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.694
	North-Central Interior Floodplain

	CES202.705
	South-Central Interior Large Floodplain

	CES203.489
	East Gulf Coastal Plain Large River Floodplain Forest

	CES203.559
	East Gulf Coastal Plain Small Stream and River Floodplain Forest

	CES303.651
	Edwards Plateau Floodplain

	CES303.652
	Edwards Plateau Riparian



ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Riverine
Big Muddy FWR Environment
This community occurs as inclusions within the floodplain matrix community, the Eastern Cottonwood - Black Willow Forest (CEGL002018).  Substrate is sand, with minimal silt and clay.
Global Environment
Stands occur on the banks of small to large rivers where they are a component of point bar succession. Surface water is present for brief periods during the growing season, but the water table usually lies well below soil surface (Central Appalachian Ecoregional Team pers. comm. 1998).  (Wetland Indicator = Y)
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
The description that follows is based upon observations made at accuracy assessment sample points that were classified as this type in the field.  All were later mapped as either the Populus deltoides – Salix nigra Forest (CEGL002018; 5 points) or the Acer saccharinum - Ulmus americana Forest (CEGL002586; 1 point).  No plot data exists for this type.
The canopy ranges from 10 to 15 meters and is dominated by Salix nigra, with lesser amounts of Salix caroliniana and Salix interior.  Populus deltoides is a common emergent tree, with Platanus occidentalis and Acer negundo being less common.  Other shrubs are relatively absent.  The herbaceous layer is typically sparse, due to shading by dense shrub growth.  Dominant species include Polygonum coccineum, Polygonum pensylvanicum, Eupatorium serotinum, Xanthium strumarium.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Populus deltoides
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	X

	Platanus occidentalis
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Salix nigra,
	Tall shrub/sapling
	Broad-leaved deciduous
	X
	X
	X

	Salix interior
	Tall shrub/sapling
	Broad-leaved deciduous
	X
	X
	X

	Vitis spp.
	
	Vine
	
	X
	X

	Toxicodendron radicans
	
	Vine
	
	X
	X

	Campsis radicans
	
	Vine
	
	X
	

	Xanthium strumarium
	Herb
	Forb
	
	X
	

	Boehmeria cylindrica
	Herb
	Forb
	
	X
	

	Sorghum halepense
	Herb 
	Graminoid
	
	X
	

	Carex hyalinolepis
	Herb 
	Graminoid
	X
	
	

	Polygonum amphibium var. emersum
	Herb
	Forb
	
	
	

	Symphyotrichum lateriflorum
	Herb
	Forb
	X
	X
	


Global Vegetation
The vegetation is a closed-canopy forest dominated by Salix nigra. Associates include Populus deltoides, Planera aquatica, Betula nigra, Platanus occidentalis, Celtis laevigata, Fraxinus pennsylvanica, Carya illinoinensis, Diospyros virginiana, Quercus nigra, Cornus drummondii, Ulmus americana, Acer rubrum, Acer negundo, and Acer saccharinum. Shrubs and herbaceous plants are absent to fairly dense. They include Ampelopsis arborea, Mikania scandens, Toxicodendron radicans, Polygonum spp., Erechtites hieraciifolia, Boehmeria cylindrica, Commelina virginica, Phytolacca americana, and Asplenium platyneuron (Central Appalachian Ecoregional Team pers. comm. 1998).
Vegetation Composition
Vegetation Variability
Vegetation Structure Summary
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global
CONSERVATION STATUS
Global Status
G4?  (15Oct2002)
Rounded Global Status
G4 - Apparently Secure
Reasons
This association is currently broadly described to cover a large geographic range. It occurs sporadically on the banks of small to large rivers. There is a need for further inventory and description of this community to determine its relationship to similar communities, but it is assumed to be under no severe threats and its wide distribution means that it is not a rare community type.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community occurs as inclusions within the matrix community, the Populus deltoides – Salix nigra Forest.  It can also be found in marginal areas that had been excluded from agricultural activity.
Global Range
The black willow forest type is found widely, but sporadically across the eastern United States, ranging from Ohio west to Iowa, south to Arkansas, Louisiana and Texas, east to Florida and North Carolina.
Nations
Canada, United States
States/Provinces
AL?, AR, DE, FL, GA, IA, IL?, IN?, KY, LA, MS, NC, OH, OK, SC, TN, TX, VA, WV
USFS Ecoregions
221D:C, 221E:?, 221H:C , 222A:C, 222A:C, 231B:C, 231G:C, 232B:C, 251E:C, 251F:C, 255A:C, 255C:C, 255D:C, 311A:C, 332E:C, M221C:C, M222A:C, M231A:C
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Small areas dominated by Salix nigra are considered a component of the more common Populus deltoides – Salix nigra Forest (CEGL002018).  Based upon this understanding, all accuracy assessment points identified as the type described here were subsequently mapped as other types, given their small size.  
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  65, 88, 124, 131, 141, 200
Local Description Authors
M. Struckhoff
Global Description Authors
Great Plains Program, mod. D. Faber-Langendoen
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Central Wet-Mesic Tallgrass Prairie 
Global Scientific Name:  Andropogon gerardii - Panicum virgatum - Helianthus grosseserratus Herbaceous Vegetation
Translated Name:  Big Bluestem - Switchgrass - Sawtooth Sunflower Herbaceous Vegetation
Identifier:  CEGL002024
[image: ]           [image: ]
[image: ]           [image: ]
ELEMENT CONCEPT
Global Summary
This wet-mesic tallgrass prairie community is found widely throughout the central Midwestern United States. Stands typically occur in narrow draws of headwaters of small streams, depressions of terraces (sometimes uplands), and on floodplains of larger streams and rivers. The loamy soils are somewhat poorly drained and deep (100 cm or more). Standing surface water may be present for short periods in the winter and spring or after heavy rains. Fire was common in this community. There is a single layer of dominant graminoids intermixed with abundant forbs. Andropogon gerardii and Spartina pectinata can exceed 2 m in height in this wet-mesic community. Panicum virgatum is usually somewhat shorter but still greater than 1 m tall. Other typical plants found in this community in Missouri are Juncus interior, Tripsacum dactyloides, Helianthus grosseserratus, Potentilla simplex, Eryngium yuccifolium, and Carex bicknellii. Calamagrostis canadensis is more common northward. Species diversity does not tend to be as high as in more mesic grassland communities. Woody species can become more abundant in the absence of fire.
CLASSIFICATION
Status
Standard
Classification Confidence
2 - Moderate
Big Muddy FWR Comments

Global Comments
This community has nearly been eliminated because of conversion to cropland. Although Kansas may be expected to have this community type, it is not recognized there (Lauver and others, 1999). The concept of this community is very broad, including both glaciated and unglaciated regions, because it was felt that the influence of alluvium overrode old Kansan glacial effects. Further divisions may be warranted. In Wisconsin, wet-mesic prairies on river terraces, e.g. Avoca Prairie on the lower Wisconsin River, may represent a wet-mesic sand prairie type, namely Andropogon gerardii - Calamagrostis canadensis Sand Herbaceous Vegetation (CEGL005177).
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	V - Herbaceous Vegetation 

	Physiognomic Subclass
	V.A - Perennial graminoid vegetation 

	Physiognomic Group
	V.A.5 - Temperate or subpolar grassland 

	Physiognomic Subgroup
	V.A.5.N - Natural/Semi-natural temperate or subpolar grassland 

	Formation
	V.A.5.N.a - Tall sod temperate grassland 

	Alliance
	Andropogon gerardii - (Calamagrostis canadensis, Panicum virgatum) Herbaceous Alliance


Global Similar Associations
	Unique Identifier
	Name

	CEGL002020
	Quercus macrocarpa - (Quercus alba, Quercus velutina) / Andropogon gerardii Wooded Herbaceous Vegetation

	CEGL005177
	Andropogon gerardii - Calamagrostis canadensis Sand Herbaceous Vegetation

	CEGL005231
	Andropogon gerardii - Panicum virgatum - Schizachyrium scoparium - (Tradescantia tharpii) Herbaceous Vegetation


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Arkansas
	Tallgrass Prairie
	Broader 
	  
	Foti, 1994 

	Illinois
	Wet-Mesic Prairie (N)
	Finer 
	  
	White and Madany, 1978 

	Illinois
	Wet-Mesic Prairie (S)
	Finer 
	  
	White and Madany, 1978 

	Indiana
	Mesic Prairie
	Broader 
	  
	Homoya and others, 1988 

	Iowa
	Eastern Wet-Mesic Prairie
	Equivalent 
	Certain 
	INAI, unpubl. data 

	Kansas
	Glaciated Tallgrass Prairie
	Broader 
	  
	Lauver and others, 1999 

	Kentucky
	Wet Prairie
	Broader 
	  
	Evans, 1991 

	Minnesota
	Wet Prairie (Central Section)
	Intersects 
	  
	MNNHP, 1993 

	Minnesota
	Wet Prairie (Southeast Section)
	Intersects 
	  
	MNNHP, 1993 

	Nebraska
	Wet-mesic Tallgrass Prairie
	Equivalent 
	Certain 
	Steinauer and Rolfsmeier, 2000 

	Oklahoma
	Andropogon gerardii - Panicum virgatum herbaceous association
	Broader 
	  
	Hoagland, 2000 

	Wisconsin
	Wet-Mesic Prairie Inland Subtype
	Equivalent 
	Certain 
	WNHIP, unpubl. data 


Other Related Concepts
	Related Concept Name
	Relationship
	Reference

	ID4a. Bluestem Tallgrass Prairie
	B - Broader
	Allard, 1990

	Inland Wet-Mesic Prairie
	F - Finer
	Chapman and others, 1989

	Northern Wet-Mesic Prairie
	F - Finer
	Chapman and others, 1989

	T5A1aI1b. Panicum virgatum
	? - Undetermined
	Foti and others, 1994

	Wet-Mesic Prairie
	= - Equivalent
	Nelson, 1987


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.326
	Ozark Prairie and Woodland

	CES205.683
	Central Tallgrass Prairie


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
Global Environment
This community occurs in narrow draws of headwaters of small streams, depressions of terraces (sometimes uplands), and on floodplains of larger streams and rivers. The soil is somewhat poorly drained and deep (100 cm or more). The parent material is typically alluvium. In headwater draws loess, glacial till, or deeply weathered rock are likely to be the parent material. Surface water is often present after heavy rains and in the winter and spring.
Some stands occur on sandy outwash plains, lakeplains, and shallow swales. The soils are sands, loamy sands, and sandy loams. They are imperfectly or somewhat imperfectly drained. The soils often have a slowly permeable layer within the profile, a high water table, additions of moisture through seepage, or a combination of several of these conditions. They have deep, acidic, dark A horizons which are high in organic matter. There is faint evidence of gleying immediately beneath the A horizon (White and Madany, 1978; Nelson, 1987; MNNHP, 1993; Lauver and others, 1999; Steinauer and Rolfsmeier, 2000).
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
This community, where it occurs in its most exemplary form, is a product of management actions intended to create it.  As such, the vegetation reflects those management actions, particularly the seeds included in the planting mix.  The most abundant graminoid species is Tripsacum dactyloides, with lesser amounts of Andropogon gerardii and Schizachyrium scoparium.  Otherwise, vegetation is still dominated by early-successional species, including Solidago altissima, S. gigantea, Xanthium strumarium, Verbascum thaspus, Setaria viridis, and Helianthus annuus.  Some of these, and species like Paspalum laevis and Mollugo verticillata indicate the impact of past land use.  More mesic examples of the type should include abundant Cyperus spp. and Polygonum spp.  Types with sandier soils tend to be drier because of that, and may support seasonally drought tolerant species such as Triplasis purpurea, Croton spp, and Diodia teres.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Solidago (altissima, gigantea)
	Herb
	Forb
	
	X
	X

	Diodia teres
	Herb
	Forb
	X
	
	

	Andropogon gerardii
	Herb
	Forb
	X
	X
	X

	Polygonum amphibium var. emersum
	Herb
	Forb
	
	X
	

	Pyrrhopappus carolinianus 
	Herb
	Forb
	
	X
	

	Helianthus annuus
	Herb
	Forb
	X
	
	

	Sorghastrum nutans
	Herb
	Forb
	X
	X
	

	Triplasis purpurea 
	Herb
	Forb
	X
	
	

	Verbascum thaspus
	Herb
	Forb
	
	
	

	Croton (glandulosus, monanthogynus)
	Herb
	Forb
	
	
	

	Schizachyrium scoparium
	Herb
	Forb
	X
	X
	

	Mollugo verticillata
	Herb
	Forb
	
	
	

	Xanthium strumarium
	Herb
	Forb
	
	X
	

	Sorghum halepense
	Herb
	Graminoid
	
	X
	X

	Cyperus spp.
	Herb
	Graminoid
	
	X
	X

	Tripsacum dactyloides
	Herb
	Graminoid
	X
	X
	X

	Paspalum laeve
	Herb
	Graminoid
	
	
	

	Setaria viridis
	Herb
	Graminoid
	
	
	

	Amaranthus spp.
	Herb
	Graminoid
	
	
	


Global Vegetation
This community is an extensive grassland with a tree canopy of less than 10%. There is a single layer of dominant graminoids intermixed with abundant forbs. All of the dominant grasses are tall grasses. Andropogon gerardii and Spartina pectinata can exceed 2 m in height in this wet-mesic community. Panicum virgatum is usually somewhat shorter but still greater than 1 m tall. Other typical plants found in this community in Missouri are Juncus interior, Tripsacum dactyloides, Helianthus grosseserratus, Potentilla simplex, Eryngium yuccifolium, and Carex bicknellii. Calamagrostis canadensis is more common northward. Species diversity does not tend to be as high as in more mesic grassland communities (White and Madany, 1978; Nelson, 1987; MNNHP, 1993; Lauver and others, 1999; Steinauer and Rolfsmeier, 2000).
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Eryngium yuccifolium
	Herb
	Forb
	
	
	X

	Helenium flexuosum
	Herb
	Forb
	
	
	X

	Helianthus grosseserratus
	Herb
	Forb
	
	
	X

	Hypericum mutilum
	Herb
	Forb
	
	
	X

	Liatris pycnostachya
	Herb
	Forb
	
	
	X

	Lysimachia quadriflora
	Herb
	Forb
	
	
	X

	Oenothera pilosella
	Herb
	Forb
	
	
	X

	Packera paupercula
	Herb
	Forb
	
	
	X

	Penstemon digitalis
	Herb
	Forb
	
	
	X

	Phlox glaberrima
	Herb
	Forb
	
	
	X

	Physostegia virginiana
	Herb
	Forb
	
	
	X

	Potentilla simplex
	Herb
	Forb
	
	
	X

	Veronicastrum virginicum
	Herb
	Forb
	
	
	X

	Zizia aurea
	Herb
	Forb
	
	
	X

	Andropogon gerardii
	Herb
	Graminoid
	X
	X
	

	Calamagrostis canadensis
	Herb
	Graminoid
	X
	X
	

	Carex bicknellii
	Herb
	Graminoid
	
	
	X

	Elymus virginicus
	Herb
	Graminoid
	
	
	X

	Juncus interior
	Herb
	Graminoid
	
	
	X

	Panicum virgatum
	Herb
	Graminoid
	X
	X
	

	Spartina pectinata
	Herb
	Graminoid
	X
	X
	

	Tripsacum dactyloides
	Herb
	Graminoid
	
	
	X


Vegetation Variability
Vegetation Structure Summary
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global
CONSERVATION STATUS
Global Status
G2G3 (06Jan2007).
Rounded Global Status
G2 - Imperiled.
Reasons
There have been 119 occurrences documented:  2 in Iowa (where the community is ranked S1), 22 in Illinois (S1), 7 in Michigan (S2), 23 in Missouri (S1), 26 in Nebraska (S2), and 39 in Wisconsin (S2). Although no other occurrences have been documented, the community is reported in Minnesota (S1S2) and Oklahoma (S?), probably occurs in Kansas, and possibly occurs in Arkansas and Indiana (both SP). It occurs in 31 ecoregional subsections. Sizes of 107 occurrences range from 1 to 1000 acres, totaling 5700 acres. Two possible occurrences in Kansas are 15 and 13,000 acres. This community has nearly been eliminated. Most areas have been converted to cropland. Lack of fire may permit increased dominance by woody species. The community is found in shallow depressions, usually near streams or rivers, with deep, poorly-drained, loamy soils. Surface water is often present after heavy rain in winter and spring.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
Currently, this type is limited to those areas in which specific management actions have been taken to encourage its establishment.
Global Range
This wet-mesic tallgrass prairie community is found widely throughout the central Midwestern United States, extending from Indiana northwest to Minnesota, south to possibly Kansas and Arkansas, and east to possibly Kentucky.
Nations
United States
States/Provinces
AR, IA, IL, IN, KS, KY?, MI, MN, MO, NE, OK, SD, WI
USFS Ecoregions
212H:C, 222A:C, 222F:C, 222G:C, 222H:C, 222J:C, 222K:C, 222L:C, 231G:C, 234A:C, 251C:C, 251D:C, 251E:C, 251F:?, 331F:P, 332C:P, M231A:P
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
At present, the location and expression of this type is almost entirely determined by management decisions.
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  29, 44, 163, 164, 165, 166, 167, 172
Local Description Authors
M. Struckhoff
Global Description Authors
J. Drake and D. Faber-Langendoen
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Midwest Ephemeral Pond 
Global Scientific Name:  Polygonum spp. - Mixed Forbs Herbaceous Vegetation
Translated Name:  Smartweed species - Mixed Forbs Herbaceous Vegetation
Identifier:  CEGL002430
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[image: ]           [image: ]           
ELEMENT CONCEPT
Global Summary
This ephemeral pond community type occurs widely throughout the Midwestern region of the United States. Stands occur in shallow depressions that may flood for several weeks in the spring, but draw down by early summer. These basins may be kettles in glacial deposits, low spots in outwash plains, or depressions in floodplains. A wide variety of forbs and graminoids may colonize the exposed substrate. Species include Bidens spp., Cyperus spp., Echinochloa crus-galli, and Polygonum spp. In Missouri Polygonum hydropiperoides is common. In sand ponds in central Illinois, annuals were the most common species, including some of the major dominants, such as Schoenoplectus hallii (= Scirpus hallii), Ammannia coccinea, and various Polygonum spp. (including Polygonum hydropiperoides, Polygonum lapathifolium, Polygonum pensylvanicum, and Polygonum persicaria). Dominant perennials include Typha latifolia, Typha angustifolia, Schoenoplectus tabernaemontani (= Scirpus tabernaemontani), and Polygonum amphibium). Rare species found in these sand ponds include Boltonia decurrens and Schoenoplectus hallii (= Scirpus hallii). These ponds are of high importance to certain amphibians and invertebrates.
CLASSIFICATION
Status
Standard
Classification Confidence
3 – Weak
Big Muddy FWR Comments
Global Comments
This type is in need of further characterization. Type should be compared to Lake Mudflats Sparse Vegetation (CEGL002313), which may be conceptually similar. However, in Illinois this type is found in sandy areas. Type is placed in a low forb category, but graminoids can dominate. Much work is needed to better describe this type.
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	V - Herbaceous Vegetation 

	Physiognomic Subclass
	V.B - Perennial forb vegetation 

	Physiognomic Group
	V.B.2 - Temperate or subpolar perennial forb vegetation 

	Physiognomic Subgroup
	V.B.2.N - Natural/Semi-natural temperate or subpolar perennial forb vegetation 

	Formation
	V.B.2.N.h - Seasonally flooded temperate perennial forb vegetation 

	Alliance
	Polygonum spp. (section Persicaria) Seasonally Flooded Herbaceous Alliance 



Global Similar Associations
	Unique Identifier
	Name

	CEGL002313
	Lake Mudflats Sparse Vegetation

	CEGL002314
	River Mudflats Sparse Vegetation

	CEGL006581
	Semipermanent Impoundment


Global Related Concepts
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Illinois
	Pond (N)
	Broader 
	  
	White and Madany, 1978 

	Indiana
	Pond
	Broader 
	  
	Homoya and others, 1988 

	Iowa
	Smartweed Pond
	Equivalent 
	Certain 
	INAI, unpubl. data 

	Wisconsin
	Ephemeral Pond
	Equivalent 
	Certain 
	WNHIP, unpubl. data 


Other Related Concepts
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Related Concept Name
	Relationship
	Reference

	Freshwater Marsh
	B - Broader
	Nelson, 1987

	Seasonally flooded basins
	= - Equivalent
	Eggers and Reed, 1987


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CECX005705
	Northern Prairie Pothole Wetland Complex

	CES202.899
	North-Central Interior Freshwater Marsh

	CES205.687
	Eastern Great Plains Wet Meadow, Prairie and Marsh


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Palustrine
Big Muddy FWR Environment
This community occurs on mud flats adjacent to the river and scour holes and in shallow depressions on the floodplain proper.
Global Environment
Stands occur in shallow depressions that may flood briefly in the spring, but typically draw down by early summer. These basins may be kettles in glacial deposits, low spots in outwash plains, or depressions in floodplains (Eggers and Reed 1987). Areas on glacial sand deposits occur in central Illinois. These deep sands produce an open groundwater aquifer that floods surface depressions during wet years (McClain and others, 1997).
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
This community may include stems of Populus deltoides and Acer negundo around its margins and scattered throughout, but these should generally be in quantities that provide cover below 10 to 20 percent.  Salix interior, Salix nigra, Salix caroliniana and Cephalanthus occidentalis may also be present.  The presence of these shrubs is more consistent with the type than are tree species, but their foliar cover also should be low.  Vines are dominated by Ipomoea spp., Cynanchum laeve, Campsis radicans, and Toxicodendron radicans.  Dominant, diagnostic, herbaceous forbs include, Polygonum amphibium L. var. emersum, Polygonum hydropiperoides, Polygonum pensylvanicum, Xanthium strumarium, Ammannia coccinea and Phyla lanceolata.  Dominant graminoid species consistent with the global description include Echinochloa crus-galli, Cyperus odoratus, Cyperus refractus, Cyperus esculentus and Carex spp.  Drier versions of this type may grade into the early-successional old-field type, supporting species such as Setaria viridis, Sorghum halepense, Desmodium paniculatum, Apocynum cannibinum, Euphorbia maculata, Eupatorium serotinum, Solanum carolinense and Helianthus annuus.
Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Salix interior
	Tall shrub
	
	X
	
	

	Ipomoea spp.
	
	Vine
	
	X
	

	Cynanchum laeve
	
	Vine
	
	X
	X

	Campsis radicans
	
	Vine
	
	X
	

	Setaria viridis
	Herb
	Graminoid
	
	X
	

	Sorghum halepense
	Herb
	Graminoid
	
	X
	

	Echinochloa crus-galli
	Herb
	Graminoid
	
	
	

	Cyperus odoratus
	Herb
	Graminoid
	X
	X
	

	Cyperus esculentus
	Herb
	Graminoid
	X
	X
	

	Panicum capillare
	Herb
	Graminoid
	
	X
	

	Polygonum amphibium var. emersum
	Herb
	Forb
	X
	X
	X

	Phyla lanceolata
	Herb
	Forb
	X
	X
	

	Xanthium strumarium
	Herb
	Forb
	X
	X
	X

	Helianthus annuus
	Herb
	Forb
	
	
	

	Polygonum pensylvanicum
	Herb
	Forb
	X
	X
	

	Euphorbia maculata
	Herb
	Forb
	
	X
	

	Desmodium paniculatum
	Herb
	Forb
	
	X
	

	Apocynum cannibinum
	Herb
	Forb
	
	X
	

	Amaranthus tuberculatus
	Herb
	Forb
	X
	X
	

	Solanum carolinense
	Herb
	Forb
	
	
	


Global Vegetation
A wide variety of forbs and graminoids may colonize the exposed substrate. Repeated flooding may eliminate perennial species and favor annuals. Species include Bidens spp., Cyperus spp., Echinochloa crus-galli, and Polygonum spp. (Eggers and Reed, 1987). In Missouri Polygonum hydropiperoides is common. In sand ponds in central Illinois, annuals were the most common species (43 of 72 species present), including some of the major dominants, such as Schoenoplectus hallii (= Scirpus hallii), Ammannia coccinea, and various Polygonum spp. (including Polygonum hydropiperoides, Polygonum lapathifolium, Polygonum pensylvanicum, and Polygonum persicaria). Dominant perennials include Typha latifolia, Typha angustifolia, Schoenoplectus tabernaemontani (= Scirpus tabernaemontani), and Polygonum amphibium. Other notable species include the annuals Cyperus spp. (including Cyperus acuminatus, Cyperus erythrorhizos, Cyperus esculentus, Cyperus odoratus (= Cyperus ferruginescens), Cyperus strigosus), Bidens cernua, and Bidens frondosa. Rare species found in these sand ponds include Boltonia decurrens and Schoenoplectus hallii (McClain and others, 1997).
Vegetation Composition
Vegetation Variability
Vegetation Structure Summary
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Global
CONSERVATION STATUS
Global Status
G4G5 (26Jan2000).
Rounded Global Status
G4 - Apparently Secure.
Reasons
This type is a widespread early successional type. However, during dry years, many stands may be plowed and farmed. Sand ponds in Illinois may be a more rare subtype, as they are typically farmed during dry years, and native vegetation only develops during wet years, when ponds retain water.
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This type occurs in low lying areas on the floodplain.  Often, these areas are associated with agricultural drains or other structures intended to move flood waters off of the floodplain.  Over time, scouring will likely expand the distribution of the type.
Global Range
This temporary pond community type occurs in the central Midwestern region of the United States, extending from Indiana to Wisconsin, Iowa, Arkansas, and Missouri.
Nations
United States
States/Provinces
AR, IA, IL, IN, MO, WI
USFS Ecoregions
212J:P, 222A:C, 222G:C, 222J:C, 222K:C, 231G:C, 251C:C, 251E:C
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  4, 6, 7, 18, 21, 55, 57, 61, 66, 95, 110, 111, 112, 113, 115, 116, 117, 121, 139, 187, 188, 208, 210, 240, 265, 271, 275, 282, 284, 286, 288, 389, 400, 410, 434, 439, 463, 467
Local Description Authors
M. Struckhoff
Global Description Authors
D. Faber-Langendoen
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Riverine Sand Flats 
Global Scientific Name:  Riverine Sand Flats - Bars Sparse Vegetation
Translated Name:  Riverine Sand Flats - Bars Sparse Vegetation
Identifier:  CEGL002049
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ELEMENT CONCEPT
Global Summary
This community ranges from the western Great Plains to the eastern parts of the Midwestern United States and Canada. It is a sparsely vegetated community that occurs along river shorelines, islands, pointbars, and flats. These sandbars form when receding floodwaters deposit sand and lesser amounts of clay, silt, and cobbles in the stream bed. Soils are often undeveloped due to the ephemeral nature of the stands. Drainage depends on depth above the water level. Herbaceous species shared in Missouri and Nebraska include Cyperus spp. (Cyperus erythrorhizos, Cyperus odoratus, Cyperus squarrosus), Eragrostis hypnoides, Eragrostis trichodes, Leptochloa fusca ssp. fascicularis (= Leptochloa fascicularis), Polygonum spp. (including Polygonum lapathifolium), Rorippa sinuata, Sporobolus cryptandrus, and Xanthium strumarium.
CLASSIFICATION
Status
Standard
Classification Confidence
3 - Weak
Big Muddy FWR Comments
Global Comments
This type will need to be separated into at least a Great Plains versus a Midwest type. The current description is based primarily on work available in Missouri (Nelson, 1987) and Nebraska (Steinauer and Rolfsmeier, 2000). See also the Riverine Gravel Flats Great Plains Sparse Vegetation (CEGL005223).
Vegetation Hierarchy
	Hierarchy Level
	Designation

	Physiognomic Class
	VII - Sparse Vegetation 

	Physiognomic Subclass
	VII.C - Unconsolidated material sparse vegetation 

	Physiognomic Group
	VII.C.2 - Sparsely vegetated sand flats 

	Physiognomic Subgroup
	VII.C.2.N - Natural/Semi-natural sparsely vegetated sand flats 

	Formation
	VII.C.2.N.c - Temporarily flooded sand flats 

	Alliance
	Sand Flats Temporarily Flooded Sparsely Vegetated Alliance


Global Similar Associations
	Unique Identifier
	Name

	CEGL001203
	Salix exigua / Mesic Graminoids Shrubland

	CEGL005223
	Riverine Gravel Flats Great Plains Sparse Vegetation


Related Concepts from Other Classifications
These data are subject to substantial ongoing revision and may be out of date for some states.  In the U.S., contact the state Heritage Program for the most complete and up-to-date information at: http://www.natureserve.org/visitLocal/index.jsp.  Information from programs in other jurisdictions will be posted when they are made available.
	Subnation
	Concept Name
	Relationship to Standard
	Confidence
	Reference

	Illinois
	River Shore Type
	Undetermined 
	  
	White and Madany, 1978 

	Indiana
	Sand Flat
	Broader 
	  
	Homoya and others, 1988 

	Kansas
	Sand Flats - Bars
	Equivalent 
	Certain 
	Lauver and others, 1999 

	Minnesota
	River Beach Sand Subtype
	Equivalent 
	Certain 
	MNNHP, 1993 

	Missouri
	Sand Bar
	Equivalent 
	Certain 
	Nelson, 2007 

	Nebraska
	Sandbar/Mudflat
	Equivalent 
	Certain 
	Steinauer and Rolfsmeier, 2000 


Ecological system(s) placement
	Ecological System Unique ID
	Ecological System Name

	CES202.694
	North-Central Interior Floodplain

	CES303.676
	Northwestern Great Plains Floodplain

	CES303.678
	Western Great Plains Floodplain


ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Palustrine
Big Muddy FWR Environment
Soils are typically sand and silt in varying ratios.  
Global Environment
This community is a sparsely vegetated community that occurs along river shorelines, islands, pointbars, and flats. These sandbars form when receding floodwaters deposit sand and lesser amounts of clay, silt, gravel, and cobbles in the stream bed. Soils are often undeveloped due to the ephemeral nature of the stands. Drainage depends on depth above the water level (Nelson, 1987; Steinauer and Rolfsmeier, 2000).
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
Trees and shrubs are generally absent, though scattered Populus deltoides, Platanus occidentalis, Cephalanthus occidentalis and Salix interior are often present.  Diagnostic woody vines include Aristolochia tomentosa and Vitis rupestris.  Other vines that are abundant (though not diagnostic) include Campsis radicans, Toxicodendron radicans and Parthenocissus quinquefolia.
Herbaceous vegetation tends to be dominated by “weedy” annuals that produce copious seeds.  Despite the proximity of these stands to the river channels, they also have a high abundance of drought-tolerant species that thrive in the fast drying sands.  Dominant species recorded during this study included Solidago (altissima, gigantea), Boehmeria cylindrica, Phalaris arundinacea, Sorghum halepense, Ambrosia trifida and Impatiens spp.
Many of the herbaceous species suggested by the global description below are likely to be encountered, but were not recorded during our study or were recorded in only one location or in low abundance.  In particular, one should expect to encounter Rorippa sinuata, Xanthium strumarium, Cenchrus longispinus, Cyperus spp., Eragrostis spp. and Leptochloa spp.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Populus deltoides
	Tall/Short shrub
	Broad-leaved deciduous tree
	
	
	

	Platanus occidentalis
	Tall/Short shrub
	Broad-leaved deciduous tree
	
	
	

	Acer negundo
	Tall/Short shrub
	Broad-leaved deciduous tree
	
	
	

	Cephalanthus occidentalis
	Tall/Short shrub
	Broad-leaved deciduous shrub
	X
	X
	

	Salix interior
	Tall/Short shrub
	Broad-leaved deciduous shrub
	X
	X
	

	Salix caroliniana
	Tall/Short shrub
	Broad-leaved deciduous shrub
	X
	
	

	Campsis radicans
	
	Vine
	
	
	

	Toxicodendron radicans
	
	Vine
	
	X
	

	Parthenocissus quinquefolia
	
	Vine
	
	
	

	Vitis spp.
	
	Vine
	
	
	

	Phalaris arundinacea
	Herb
	Graminoid
	
	
	

	Sorghum halepense
	Herb
	Graminoid
	
	
	

	Muhlenbergia spp.
	Herb
	Graminoid
	
	
	

	Carex hyalinolepis
	Herb
	Graminoid
	
	
	

	Solidago (altissima, gigantea)
	Herb
	Forb
	
	X
	

	Boehmeria cylindrica
	Herb
	Forb
	
	
	

	Ambrosia trifida
	Herb
	Forb
	X
	X
	

	Impatiens spp.
	Herb
	Forb
	
	
	

	Phytolacca americana
	Herb
	Forb
	
	
	

	Urtica dioica
	Herb
	Forb
	
	X
	

	Phyla lanceolata
	Herb
	Forb
	
	X
	


Global Vegetation
Vegetation is very sparse, highly dynamic and irregular in structure because of constantly changing conditions on the river. Herbaceous species shared in Missouri and Nebraska include Cyperus spp. (Cyperus erythrorhizos, Cyperus odoratus, Cyperus squarrosus), Eragrostis hypnoides, Eragrostis trichodes, Leptochloa fusca ssp. fascicularis (= Leptochloa fascicularis), Polygonum spp. (including Polygonum lapathifolium), Rorippa sinuata, Sporobolus cryptandrus, and Xanthium strumarium. Other species listed for Nebraska and Missouri alone can be found in Nelson (1987) and Steinauer and Rolfsmeier (2000). Woody cover is generally absent in the first year of establishment but can increase if the site does not flood. A broader description including other Midwest and Great Plains sites is needed.
Vegetation Composition
	Species Name
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Polygonum lapathifolium
	Herb
	Forb
	X
	X
	

	Rorippa sinuata
	Herb
	Forb
	X
	
	

	Xanthium strumarium
	Herb
	Forb
	X
	
	

	Cenchrus longispinus
	Herb
	Graminoid
	
	X
	

	Cyperus erythrorhizos
	Herb
	Graminoid
	X
	
	

	Cyperus odoratus
	Herb
	Graminoid
	X
	
	

	Cyperus squarrosus
	Herb
	Graminoid
	X
	
	

	Eragrostis hypnoides
	Herb
	Graminoid
	X
	
	

	Eragrostis trichodes
	Herb
	Graminoid
	X
	X
	

	Leptochloa fusca ssp. fascicularis
	Herb
	Graminoid
	X
	
	

	Sporobolus cryptandrus
	Herb
	Graminoid
	X
	X
	


Vegetation Variability
Given the dynamic nature of the habitat and lack of information from across the range of this type, it is not clear which species are most constant in the Great Plains.
Vegetation Structure
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Centaurea maculosa
Global
CONSERVATION STATUS
Global Status
G4G5   (22Jun1998)
Rounded Global Status
 G4 - Apparently Secure 
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This type is found on sand and mud point bars along the river and in side channels.  The composition and structure of the banks of the river itself may also match this type.
Global Range
This community is found from the western Great Plains to the eastern parts of the Midwestern United States and Canada, ranging from Indiana northwest to Saskatchewan, and south to Kansas.
Nations
Canada, United States
States/Provinces
IL, IN, KS, MB, MN, MO, ND, NE, ON, SK?, WY
USFS Ecoregions
212M:P, 212N:P, 222A:C, 222M:C, 251C:C, 251D:C, 331:C, 332C:C, 332E:C
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
The abundance of this type will vary depending on river levels
Big Muddy FWR Plots/Sample Points:
Plots:  JAM07, JAM08, JAM13
Map Production Points:  10, 66, 68, 73, 85, 90, 91, 96, 98, 106, 145, 222, 294, 406, 407, 421
Local Description Authors
M. Struckhoff
Global Description Authors
D. Faber-Langendoen
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Upland Woody Old Field
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CLASSIFICATION
Big Muddy FWR Comments
This community occupies moderate slopes, shoulders and summits in the uplands, reflecting a likely affiliation with lands that were formerly used for either grazing or hay production.  They represent the likely successional fate of abandoned upland fields that are currently dominated by fescue (primarily Festuca arundinacea) and species the thrive after cessation of agricultural practices.  Woody stems are widely spaced, providing cover between 10 and 50 percent, and are dominated by Gleditsia triacanthos, Juniperus virginiana, Maclura pomifera and weedy species of the genus Prunus.
ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
Limited to summits, shoulders and moderate slopes in the uplands and probably limited to lands formerly used for grazing and/or hay production.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
The canopy is sparse to moderately dense, ranging from about 10 percent to 50 percent.  Accordingly, trees tend to have an open-grown form and, because competition for light is low, are generally short (between 30 and 50 feet).  The dominant species are Gleditsia triacanthos, Juniperus virginiana, Maclura pomifera and weedy species of the genus Prunus.  

Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Fraxinus pennsylvanica
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Gleditsia triacanthos
	Tree canopy
	Broad-leaved deciduous
	X
	
	

	Festuca arundinacea
	Herb
	Graminoid
	X
	X
	X

	Dactylis glomerata
	Herb
	Graminoid
	X
	
	

	Phleum spp.
	Herb
	Graminoid
	X
	
	

	Bromus spp.
	Herb
	Graminoid
	X
	
	

	Medicago spp.
	Herb
	Forb
	X
	
	

	Desmodium paniculatum
	Herb
	Forb
	X
	X
	

	Oenothera biennis
	Herb
	Forb
	X
	
	

	Ambrosia spp.
	Herb
	Forb
	X
	
	

	Gaura biennis
	Herb
	Forb
	X
	
	

	Rubus spp.
	Herb
	Forb/Vine
	X
	X
	

	Geranium carolinianum
	Herb
	Forb
	X
	
	

	Lespedeza cuneata
	Herb
	Forb
	
	X
	

	Setaria viridis
	Herb
	Graminoid
	X
	
	

	Solidago (altissima, gigantea)
	Herb
	Forb
	X
	X
	X

	Asclepias syriaca
	Herb
	Forb
	X
	
	

	Physalis virginiana
	Herb
	Forb
	X
	
	

	Apocynum cannibinum
	Herb
	Forb
	
	
	


OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Lespedeza cuneata, Rosa multiflora
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community is limited to recently abandoned agricultural lands on summits, shoulders and moderate slopes..
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
All plots and most accuracy assessment point for this type were encountered at Overton Bottoms and St. Aubert Island.  The description here may reflect site-specific conditions that may or may not hold true for other sites.
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  302, 306, 307, 316, 357, 358, 360, 361, 365, 368
Local Description Authors
M. Struckhoff
References
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Fescue Field
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CLASSIFICATION
Big Muddy FWR Comments
This designation is reserved for communities clearly dominated by fescue (usually Festuca arundinacea).  Usually this type describes recently abandoned grazing/forage production fields in the uplands.  It excludes area of fescue with abundant Johnson grass (Sorghum halepense), for which the Johnson Grass Old Field designation is more appropriate.  Though fescue is abundant on levees, given the continuing vegetation management on the structures, they are classified as a distinct type.
ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
This type is most often encountered in uplands once used for grazing.  Soils are moderately well drained.  It is infrequent, or more likely, absent from bottomlands, where row-crop agriculture dominated.
Global Environment

VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
This is an old-field community that continues to be dominated by fescue, particularly Festuca arundinacea.  Other species commonly used for forage for cattle can reasonably be expected to occur here, including Dactylis glomerata, Phleum pratense, Bromus spp. and Medicago spp.  Species that thrive on abandoned agricultural land are also abundant, including Desmodium paniculatum, Solidago (altissima and gigantea), Oenothera biennis, Gaura biennis, Asclepias syriaca, Conyza canadensis, Erigeron annuus, Apocynum cannibinum, Rubus spp., Geranium carolinianum and Ambrosia spp.  Lespedeza cuneata and Abutilon theophrasti are troublesome exotic species that can become abundant.
Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Festuca arundinacea
	Herb
	Graminoid
	X
	X
	X

	Dactylis glomerata
	Herb
	Graminoid
	X
	
	

	Phleum spp.
	Herb
	Graminoid
	X
	
	

	Bromus spp.
	Herb
	Graminoid
	X
	
	

	Medicago spp.
	Herb
	Forb
	X
	
	

	Desmodium paniculatum
	Herb
	Forb
	X
	X
	

	Solidago (altissima and gigantea)
	Herb
	Forb
	X
	X
	X

	Oenothera biennis
	Herb
	Forb
	X
	
	

	Ambrosia spp.
	Herb
	Forb
	X
	
	

	Gaura biennis
	Herb
	Forb
	X
	
	

	Asclepias syriaca
	Herb
	Forb
	X
	
	

	Rubus spp.
	Herb
	Forb/Vine
	X
	X
	

	Geranium carolinianum
	Herb
	Forb
	X
	
	

	Lespedeza cuneata
	Herb
	Forb
	
	X
	


OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Lespedeza cuneata, Rosa multiflora
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This type is most often encountered in uplands once used for grazing.  It is infrequent, or more likely, absent from bottomlands, where row-crop agriculture dominated.  Vegetation on levees may approach this type.
ELEMENT SOURCES
Big Muddy FWR Inventory Notes

Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  297, 363, 366, 367, 369
Local Description Authors
M. Struckhoff
Global Description Authors

References
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Herbaceous Old Field
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CLASSIFICATION
Big Muddy FWR Comments
This herbaceous dominated community is distinguished from the Woody Old Field type by the minimal presence of woody stems.  It can be distinguished from the Andropogon gerardii - Panicum virgatum - Helianthus grosseserratus Herbaceous Vegetation (CEGL002024) type by the abundance of ruderal species and the paucity of warm season grasses.  This community may closely resemble the Johnson Grass community, but should not be dominated by Sorghum halepense.
ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
This community occurs on recently abandoned agricultural lands that have not had significant deposition during flood events.  Soils or moderately well drained; sites should not be collecting and holding water.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
Trees and shrubs should provide minimal cover and will likely include early successional species found elsewhere on the refuge, such as Platanus occidentalis, Populus deltoides, Salix interior, Salix nigra, Celtis laevigata, and Acer negundo.  Campsis radicans, Vitis spp., Ipomoea (hederacea, pandurata), Calystegia spp. and Cynanchum laeve are common abundant vines.  The herbaceous layer is dominated by early successional species such as Physalis spp., Solanum spp., Cirsium spp.,  Ambrosia trifida, Apocynum cannibinum, Conyza canadensis, Erigeron annuus, Eupatorium serotinum, Medicago lupulina, Lactuca spp. and Asclepias syriaca.  Wetter areas may have abundant Phyla lanceolata (= Lippia lanceolata), Cyperus spp., and Polygonum spp. (particularly P. amphibium var. emersum and P. pensylvanicum).  Grasses likely to be abundant include Setaria viridis, Festuca arundinacea and Echinochloa (crus-galli and muricata).  Johnson grass (Sorghum halepense) may also be abundant.  Species composition is extremely variable and is highly dependent on the timing of stochastic events, particularly flooding, which can cause significant changes between years, or even between seasons.
Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Campsis radicans
	
	Vine
	X
	X
	

	Ipomoea (hederacea, pandurata)
	
	Vine
	X
	
	X

	Cynanchum laeve
	
	Vine
	X
	X
	

	Cirsium spp.
	Herb
	Graminoid
	X
	
	

	Cyperus spp.
	Herb
	Graminoid
	X
	X
	

	Symphyotrichum (lateriflorum, lanceolatum)
	Herb
	Forb
	X
	X
	X

	Helianthus annuus
	Herb
	Forb
	X
	
	

	Pyrrhopappus carolinianus
	Herb
	Forb
	X
	
	

	Polygonum amphibium var. emersum 
	Herb
	Forb
	
	X
	

	Medicago lupulina 
	Herb
	Forb
	X
	
	

	Apocynum cannibinum
	Herb
	Forb
	X
	X
	X

	Asclepias syriaca
	Herb
	Forb
	X
	
	

	Lactuca spp.
	Herb
	Forb
	X
	
	

	Amaranthus tuberculatus
	Herb
	Forb
	X
	X
	

	Physalis (virginiana, longifolia)
	Herb
	Forb
	X
	
	X

	Eupatorium serotinum
	Herb
	Forb
	
	X
	

	Ambrosia trifida
	Herb
	Forb
	X
	X
	X

	Solanum (carolinense, ptychanthum)
	Herb
	Forb
	X
	
	X

	Polygonum pensylvanicum
	Herb
	Forb
	
	
	

	Verbena urticifolia 
	Herb
	Forb
	X
	
	

	Phyla lanceolata 
	Herb
	Forb
	
	
	


OTHER NOTEWORTHY SPECIES
Abutilon theophrasti, Sorghum halepense, Calystegia sepium
ELEMENT DISTRIBUTION
This community is most commonly found on floodplains with minimal impacts from flood events over the last 15 years.  Areas with significant deposition of sand and areas of scour appear to succeed toward other types.
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots:  BC1, BC3, BC8, LIS55, OVN001, OVN0018A, OVN003, OVN007, OVN007A, OVN010A, OVN013A, OVN018A, OVN086, OVN205, OVN206
Map Production Points:  5, 15, 58, 171, 173, 182, 183, 208, 213, 214, 215, 217, 225, 226, 243, 245, 258, 397, 408
Local Description Authors
M. Struckhoff
References
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Bottomland Woody Old Field
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CLASSIFICATION
Big Muddy FWR Comments
The abundance of woody stems distinguishes this type from the herbaceous old-field types commonly encountered on floodplains of the refuge.  This community may a young expression of the Fraxinus pennsylvanica - Ulmus spp. - Celtis occidentalis Forest (CEGL002014) type encountered in limited locations on the refuge, as it shares many species (particularly Fraxinus pennsylvanica and Celtis laevigata) with that type.
ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
This community appears to be located on abandoned agricultural lands that exhibit the least impact from floods during the last two decades.  Accordingly, examples of this type tend to be further from the river.  Soils are moderately well drained, but do not tend to have ponding.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
Vegetation is dominated early successional woody species, particularly Populus deltoides, Celtis laevigata, Acer negundo, Fraxinus pennsylvanica, and Platanus occidentalis.  Gleditsia triacanthos is a good diagnostic species, though can more commonly be found in the Upland Woody Old Field.  Typically, canopy cover is between 25 and 80 percent and less than 10 meters tall, reflecting the immature nature of this type.  Salix interior and/or Salix nigra may be abundant in the shrub layer.  Abundant vines include Campsis radicans, Cynanchum laeve, Ipomoea (pandurata and hederacea), and Calystegia sepium.  The herbaceous layer is dominated by early successional species such as Physalis spp., Solanum spp., Cirsium spp.,  Ambrosia trifida, Apocynum cannibinum, Conyza canadensis, Erigeron annuus, Eupatorium serotinum, Medicago lupulina, Lactuca spp. and Asclepias syriaca.
Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Platanus occidentalis
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	

	Celtis laevigata
	Tree canopy
	Broad-leaved deciduous tree
	X
	X
	

	Fraxinus pennsylvanica
	Tree canopy
	Broad-leaved deciduous tree
	
	
	

	Acer negundo
	Tree canopy
	Broad-leaved deciduous tree
	X
	
	

	Gleditsia triacanthos
	Tree canopy
	Broad-leaved deciduous
	X
	
	

	Salix (interior, nigra)
	Shrub
	Broad-leaved deciduous
	
	
	

	Campsis radicans 
	
	Vine
	
	X
	

	Cynanchum laeve 
	
	Vine
	X
	
	X

	Vitis spp.
	
	Vine
	
	X
	

	Ipomoea (hederacea, pandurata)
	
	Vine
	X
	
	X

	Setaria viridis
	Herb
	Graminoid
	X
	
	

	Cyperus odoratus
	Herb
	Graminoid
	
	X
	

	Sorghum halepense 
	Herb
	Graminoid
	X
	X
	

	Solidago (altissima, gigantea)
	Herb
	Forb
	X
	X
	X

	Symphyotrichum lateriflorum
	Herb
	Forb
	X
	X
	X

	Medicago lupulina 
	Herb
	Forb
	X
	
	

	Helianthus annuus
	Herb
	Forb
	X
	
	

	Desmodium paniculatum
	Herb
	Forb
	X
	X
	X

	Polygonum amphibium var. emersum
	Herb
	Forb
	
	
	

	Asclepias syriaca
	Herb
	Forb
	X
	
	

	Ambrosia trifida
	Herb
	Forb
	X
	X
	X

	Cirsium spp.
	Herb
	Forb
	X
	
	

	Physalis virginiana
	Herb
	Forb
	X
	
	X

	Apocynum cannibinum
	Herb
	Forb
	X
	X
	


OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Abutilon theophrasti, Sorghum halepense
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This community is limited to recently abandoned agricultural lands that appear to have minimal impact from flooding during the last two decades.
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
All plots and most accuracy assessment point for this type were encountered at Overton Bottoms and the description here may reflect site-specific conditions that may or may not hold true for other sites.
Big Muddy FWR Plots/Sample Points
Plots:  OVN008, OVN009A, OVN011, OVN014, OVN015, OVN017A, OVN204, OVN207, OVN208
Map Production Points:  12, 17, 136, 176, 177, 180, 189, 206, 207, 209, 211, 212, 256, 257
Local Description Authors
M. Struckhoff
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CLASSIFICATION
Big Muddy FWR Comments
This type resembles the other old-field types common on the refuge but is distinguished from them by the abundance of Johnson grass (Sorghum halepense), which should be the dominant herbaceous species.  Types with abundant Johnson grass with copious woody stems would more appropriately be classified as the Woody Old Field type.  Levees frequently have Johnson grass in sufficient quantities to be classified as the type here, but because vegetation on them may be managed more consistently or aggressively (for example, mowing), they are classified as a different community.  Additionally, levees are more likely to be dominated by fescue (Festuca spp.).
ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
Johnson grass communities appear to be most abundant on floodplains minimally affected by flooding during the last two decades (especially those with little deposition or scouring activity).  Soils are moderately well drained  Locations with relatively higher elevations may be more susceptible to this type.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
Woody stems are generally absent, but one can reasonably expect to see stems of early-successional species that are common on the refuge, including Populus deltoides, Salix nigra, Salix interior, Acer negundo, Fraxinus pensylvanica and Celtis laevigata.  Vines common in other old-field communities should dominate or at least be present in this type as well, including Campsis radicans, Cynanchum laeve and Ipomoea (hederacea and pandurata).  The herbaceous layer is dominated by Sorghum halepense.  Early successional forbs dominate.  Desmodium paniculatum, Solidago altissima, Apocynum cannibinum, Physalis virginica and Cyperus odoratus (and other Cyperus spp) seem to be particularly abundant.  Other species likely to be encountered include Chamaecrista nictitans, Conyza canadensis, Erigeron annuus, Solidago gigantea, Euphorbia maculata, Oenothera biennis, Leptochloa panicea and Asclepias syriaca.  The only likely constants in this community type are likely to be Sorghum halepense and Desmodium paniculatum, perhaps with a short layer of Cyperus spp.  The composition likely will change significantly and rapidly in response to flood events.
Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Campsis radicans
	
	Vine
	X
	
	

	Ipomoea (hederacea, pandurata)
	
	Vine
	X
	
	

	Cynanchum laeve
	
	Vine
	X
	
	

	Sorghum halepense 
	Herb
	Graminoid
	X
	X
	X

	Leptochloa panicea
	Herb
	Graminoid
	X
	
	

	Cyperus spp.
	Herb
	Graminoid
	
	X
	X

	Tripsacum dactyloides 
	Herb
	Graminoid
	
	
	

	Sorghastrum nutans 
	Herb
	Graminoid
	
	
	

	Bidens connata
	Herb
	Forb
	
	
	

	Desmodium paniculatum
	Herb
	Forb
	X
	X
	X

	Asclepias syriaca
	Herb
	Forb
	X
	
	

	Euphorbia maculata 
	Herb
	Forb
	X
	
	

	Oenothera biennis 
	Herb
	Forb
	X
	
	

	Cirsium spp.
	Herb
	Forb
	X
	
	

	Solidago altissima 
	Herb
	Forb
	X
	X
	

	Physalis virginiana 
	Herb
	Forb
	X
	
	

	Solanum carolinense
	Herb
	Forb
	X
	X
	

	Glechoma hederacea
	Herb
	Forb
	
	
	

	Chamaecrista nictitans
	Herb
	Forb
	X
	
	


OTHER NOTEWORTHY SPECIES
Big Muddy FWR
ELEMENT DISTRIBUTION
Big Muddy FWR Range
This type was only encountered at Overton Bottoms, though Sorghum halepense was abundant in bottomland locations at all sites.
ELEMENT SOURCES
Big Muddy FWR Inventory Notes

Big Muddy FWR Plots/Sample Points
Plots:  OVN012, OVNHERB031, OVNHERB073, OVNHERB078
Map Production Points:  28, 33, 43, 157, 160, 197, 216, 238, 386, 387, 394, 415
Local Description Authors
M. Struckhoff
References
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CLASSIFICATION
Big Muddy FWR Comments
This community should be easily recognized by trees planted in rows and (usually) the presence of a uniform cover crop (typically Elymus virginicus, Agrostis gigantea or Setaria viridis). 
ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
Currently limited to Overton Bottoms, plantations have typically been planted in locations with low flood intensity and where ponding does not occur.  Soils are moderately to well drained, and ponding is absent.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
Vegetation composition is almost entirely determined by management decisions for the first few years, after which, early-successional species commonly found in abandoned agricultural setting become more abundant.  The canopy cover is determined by planting density, but typically ranges between 10 and 30 percent.  This will likely increase as trees mature and crowns expand.  The species most frequently selected for planting have included Quercus macrocarpa, Quercus palustris, Quercus lyrata, Quercus bicolor, Quercus rubra, Carya illinoinensis, Fraxinus pennsylvanica and Juglans nigra.  Less commonly within the study area, Celtis occidentalis and Populus deltoides have been planted.  Woody vines are generally absent for many years, but herbaceous vines such as Calystegia sepium, Ipomoea (pandurata and hederacea) and Cynanchum laeve, may be abundant.  Elymus virginicus, Agrostis gigantea or Setaria viridis may be abundant because they have often been used as cover crops.  These may quickly give way to species that thrive on abandoned agricultural lands, including Asclepias syriaca, Apocynum cannibinum, Ambrosia trifida, Sorghum halepense, Solidago altissima, Solidago gigantea, Conyza canadensis, Erigeron annuus, Geranium carolinianum and Oenothera biennis are just a few species likely to increase in abundance.
Vegetation Composition
Vegetation composition will be determined by the management choices made at the time of treatment, including the species selected for planting and the density of planting.  The choice of cover crops, or the decision to use no cover crop, will most profoundly affect the composition of the ground flora, at least in the first few years following treatment. 
OTHER NOTEWORTHY SPECIES
Big Muddy FWR
ELEMENT DISTRIBUTION
Big Muddy FWR Range
Plantations have typically been planted far from the river in order to limit the likelihood that flood events would cause widespread mortality of planted stems.
ELEMENT SOURCES
Big Muddy FWR Inventory Notes

Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points: 0, 1, 16, 186, 196
Local Description Authors
M. Struckhoff
References
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Levee
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CLASSIFICATION
Big Muddy FWR Comments
This community is defined more by the physical structure than by the vegetation.  It is retained as a separate type because ongoing management activities (particularly mowing) may influence future trajectory.
ENVIRONMENTAL DESCRIPTION
USFWS Wetland System
Terrestrial
Big Muddy FWR Environment
This is limited to levees and other structures intended to control water movement.
VEGETATION DESCRIPTION
Big Muddy FWR Vegetation
This community is dominated by Festuca arundinacea, except where it is being displaced by Sorghum halepense.  Salix interior and less commonly Populus deltoides may invade in the absence of mowing.  The most common forbs are Conyza canadensis, Erigeron annuus and Solidago (altissima and gigantea).
Vegetation Composition
	Species
	Stratum
	Growth Form
	Characteristic
	Dominant
	Constant

	Salix interior
	Shrub
	Broad-leaved deciduous 
	
	
	

	Festuca arundinacea
	Herb
	Graminoid
	X
	X
	X

	Sorghum halepense
	Herb
	Graminoid
	X
	X
	X

	Conyza canadensis
	Herb
	Forb
	
	X
	

	Erigeron annuus
	Herb
	Forb
	
	X
	

	Solidago altissima
	Herb
	Forb
	
	X
	

	Phytolacca americana
	Herb
	Forb
	
	
	


OTHER NOTEWORTHY SPECIES
Big Muddy FWR
Lespedeza cuneata, Sorghum halepense
ELEMENT DISTRIBUTION
Big Muddy FWR Range
Limited to levees and other water control structures
ELEMENT SOURCES
Big Muddy FWR Inventory Notes
Big Muddy FWR Plots/Sample Points
Plots:  None
Map Production Points:  45, 59, 142, 146, 149, 191, 235, 450
Local Description Authors
M. Struckhoff
References
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