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The source for most of the natural communities described here is the Minnesota Department of Natural Resources, Natural Heritage Program (Mn DNR). When additional descriptions of equivalent communities were available from the U.S. National Vegetation Classification System (NVCS), they were added. However, the names and descriptions of primary communities and aquatic communities are from NVCS, not Mn DNR.

Cited sources for the descriptions:

MLCCS definition – Minnesota Land Cover Classification System Training Manual, Minnesota Department of Natural Resources, Metro Region. March 2001. Peter Leete, Bart Richardson, and Ethan Perry.

Mn DNR Natural Heritage description – Minnesota Department of Natural Resources, Natural Heritage Program. Minnesota’s Native Vegetation: a Key to Natural Communities, version 1.5, 1993.

NVCS description – U.S. National Vegetation Classification draft documents of the International Classification of Ecological Communities: Terrestrial Vegetation of the Great Plains and Great Lakes. Compiled by The Nature Conservancy and edited by Don Faber-Langendoen and Kristin Snow, April 2000.

DECIDUOUS FOREST

Aspen Forest

MLCCS definition: An upland deciduous forest with >60% aspen or balsam poplar and <10% paper birches.

Mn DNR Natural Heritage description: Aspen Forest occurs throughout the deciduous forest-woodland zone, with isolated patches in the prairie zone. The community develops primarily on sites with wet, poorly drained soils and high water tables, although the water table is usually not high enough to affect the groundlayer composition of the community or to cause peat accumulation.

The tree canopy most often is dominated by quaking aspens. Paper birches, balsam poplars, bur oaks, pin oaks, green ashes, or basswoods are minor canopy trees, although they may be abundant in the understory as seedlings and saplings. On low, poorly drained sites balsam poplars are sometimes more abundant than quaking aspens in the tree canopy.

The understory of Aspen Forests tends to be brushy. American hazelnut is almost always abundant in the understory. Other shrubs vary in presence and abundance with soil moisture, which ranges from wet-mesic to dry. The groundlayer is composed mostly of forest herbs and grasses capable of surviving in the shade under the dense shrub layer. These species include wild sarsaparilla (Aralia nudicaulis), Canada mayflower (Maianthemum canadense), the sedge Carex pensylvanica, false melic grass (Schizachne purpurascens), and mountain rice‑grass (Oryzopsis asperifolia).

Aspen Forest is an early-successional community. With prolonged absence of fire or other disturbances, Aspen Forests succeed to mid-successional forests composed of the minor canopy tree species listed above. An analysis of land survey records indicates that relatively pure stands of quaking aspen historically occurred on level terrain rather than on rough topography, suggesting that these stands were maintained by fire and windthrow. The aspen trees were present most commonly on somewhat poorly drained mineral soils, especially drumlin fields and other landforms with heavy soils, while paper birch, pin oak, and bur oak trees associated with the aspens were probably present on local areas of better drained soils.

Plots of aspen trees from early public land survey records show that aspen also occurred on areas of relict prairie soils within the deciduous forest-woodland zone. These sites are now mainly forested, but the land survey records indicate that the aspen trees previously were scattered widely enough on them to constitute woodland rather than forest. This is consistent with the surveyors' written descriptions of these sites, which state that they had relatively dense shrub layers dominated by American hazelnut, and groundlayers dominated by prairie forbs and graminoids. Aspen forests that occur on prairie soils and have prairie understories eventually may be recognized as a subtype of Aspen Forest or as a phase of Aspen Woodland, following further research and analysis of survey records. No sections of Aspen Forest are anticipated.

Oak forest

MLCCS definition: An upland deciduous forest with >30% oaks, but NOT cases where open grown oaks cover 10-70% and are surrounded by younger trees, or where oaks are <60% and sugar maples, basswoods, and yellow birches comprise all the rest.

Mn DNR Natural Heritage description: Oak Forest is widespread in Minnesota. It is most common on dry to dry-mesic sites in the deciduous forest-woodland zone but also occurs occasionally in the southern and western parts of the conifer-hardwood zone, and in stream valleys in the prairie zone.

At least 30% of the tree canopy in an Oak Forest is made up of oak trees. Most often aspen, paper birch, or black cherry trees make up the remainder of the canopy. The actual composition of the community, however, varies considerably in response to variation in soil moisture, soil type, fire history, and climate. The driest stands of Oak Forest are dominated by northern pin oaks and white oaks, with black oaks, shagbark hickories, and sometimes bur oaks important in southeastern Minnesota. These stands occur on nutrient-poor, well-drained sandy soils on outwash plains, river terraces, and beach ridges. They have relatively open canopies, with between 70% and 80% cover. The canopy height is usually between 13 and 17 meters.

Because of the open canopy, the shrub layer is often very dense. American hazel dominates the shrub layer, which also often contains gray-bark dogwood, blueberries, and blackberries. Some of the more common groundlayer species are the sedge (Carex pensylvanica), wild geranium (Geranium maculatum), Virginia creeper (Parthenocissus inserta), wild sarsaparilla (Aralia nudicaulis), and hog-peanut (Amphicarpa bracteata).

Commonly, at least some of the oak trees in the dry stands have multiple stems and thick, spreading lower branches, indicating that these trees grew up in a disturbed and more open setting. Minnesota public land survey records indicate, in fact, that many of these dry stands were oak savanna or oak woodland before European settlement and with fire suppression have succeeded to forest. Oak regeneration is rare in these stands now, as the oak species reproduce poorly under forest canopies. In the absence of fire, relatively mesic or fire-sensitive species such as bitternut hickory, basswood, and red maple, are increasing in abundance in the community.

Northern red oaks, white oaks, or bur oaks dominate the more mesic stands of Oak Forest. These stands occur on sites that had fewer severe fires before European settlement than the sites on which dry Mixed Oak Forest occurs. These mesic stands most likely were always forest, rather than woodland or savanna. They have tall (> 20 meters), straight, single-stemmed trees that lack spreading lower branches. Commonly, mesic fire-sensitive tree species are present with the oaks in these stands, especially in the understory. These species include basswood, green ash, bitternut hickory, big-toothed aspen, and butternut.

The shrub layer in mesic stands is sparser than in dry stands and, correspondingly, the forb layer is denser and more diverse and there are more graminoid species. Like the drier stands, however, there is little oak regeneration, and most mesic Oak Forests appear to be succeeding to Maple-Basswood forest. Heavy selective logging of the oaks in mesic stands may accelerate this trend, producing young stands of Maple-Basswood Forest. The mesic stands often grade into drier stands of Maple-Basswood Forest, but differ from them by having a somewhat denser shrub layer and the herbs woodrush (Luzula acuminata) and pointed‑leaved tick‑trefoil (Desmodium glutinosum) in their understory.

Another variant of Oak Forest occurs in northeastern Minnesota, principally on ridgetops and upper slopes, where the forest intermingles with bedrock outcrops. These forests contain northern red oak, bur oak, pin oak, and red maple. They originated mainly following the logging and burning of stands of Red Pine Forest in the 1800s and early 1900s.

In general, most existing stands of Oak Forest have been disturbed by grazing or selective cutting, or have been fragmented by development. Natural stands of mesic Mixed Oak Forest are rare. Drier stands are more common, in part because relative to the mesic forests they occur on sites with soils less suitable for cultivation. Additionally, dry Oak Forests may have increased in extent somewhat following fire suppression, succeeding from oak savanna and woodland. Disturbed stands of oak forest commonly have dense subcanopies of prickly ash, or of the exotic species common buckthorn and Tartarian honeysuckle, which have also now invaded many undisturbed stands. Disturbance through grazing may also be partly responsible for the lack of regeneration in Oak Forests, especially in stands with heavy soils that compact readily with trampling.

Oak Forest is divided geographically into Southeast, Big Woods, Central, Northwest, and Northeast Sections. There are also three recognized subtypes (Dry, Mesic, and Red Maple), corresponding to the floristic and structural variation in the community described above.
Oak forest mesic subtype

Mn DNR Natural Heritage description: Northern red oaks, white oaks, or bur oaks dominate the more mesic stands of Oak Forest. These stands occur on sites that had fewer severe fires before European settlement than the sites on which dry Mixed Oak Forest occurs. These mesic stands most likely were always forest, rather than woodland or savanna. They have tall (> 20 meters), straight, single-stemmed trees that lack spreading lower branches. Commonly, mesic fire-sensitive tree species are present with the oaks in these stands, especially in the understory. These species include basswood, green ash, bitternut hickory, big-toothed aspen, and butternut.

The shrub layer in mesic stands is sparser than in dry stands and, correspondingly, the forb layer is denser and more diverse and there are more graminoid species. Like the drier stands, however, there is little oak regeneration, and most mesic Oak Forests appear to be succeeding to Maple-Basswood forest. Heavy selective logging of the oaks in mesic stands may accelerate this trend, producing young stands of Maple-Basswood Forest. The mesic stands often grade into drier stands of Maple-Basswood Forest, but differ from them by having a somewhat denser shrub layer and the herbs woodrush (Luzula acuminata) and pointed‑leaved tick‑trefoil (Desmodium glutinosum) in their understory.

Natural stands of mesic Mixed Oak Forest are rare. Drier stands are more common, in part because relative to the mesic forests they occur on sites with soils less suitable for cultivation.

Oak forest dry subtype
Mn DNR Natural Heritage description: The driest stands of Oak Forest are dominated by northern pin oaks and white oaks, with black oaks, shagbark hickories, and sometimes bur oaks important in southeastern Minnesota. These stands occur on nutrient-poor, well-drained sandy soils on outwash plains, river terraces, and beach ridges. They have relatively open canopies, with between 70% and 80% cover. The canopy height is usually between 13 and 17 meters.

Because of the open canopy, the shrub layer is often very dense. American hazel dominates the shrub layer, which also often contains gray-bark dogwood, blueberries, and blackberries. Some of the more common groundlayer species are the sedge (Carex pensylvanica), wild geranium (Geranium maculatum), Virginia creeper (Parthenocissus inserta), wild sarsaparilla (Aralia nudicaulis), and hog-peanut (Amphicarpa bracteata).

Commonly, at least some of the oak trees in the dry stands have multiple stems and thick, spreading lower branches, indicating that these trees grew up in a disturbed and more open setting. Minnesota public land survey records indicate, in fact, that many of these dry stands were oak savanna or oak woodland before European settlement and with fire suppression have succeeded to forest. Oak regeneration is rare in these stands now, as the oak species reproduce poorly under forest canopies. In the absence of fire, relatively mesic or fire-sensitive species such as bitternut hickory, basswood, and red maple, are increasing in abundance in the community.

Dry Oak Forests may have increased in extent somewhat following fire suppression, succeeding from oak savanna and woodland. Disturbed stands of oak forest commonly have dense subcanopies of prickly ash, or of the exotic species common buckthorn and Tartarian honeysuckle, which have also now invaded many undisturbed stands.
Maple-basswood forest

MLCCS definition: An upland deciduous forest where sugar maples, basswoods, and elms dominate the canopy or where they dominate along with oaks (with <60% oak cover). Conifers trees and club mosses are absent, yellow birches are rare, and spring ephemerals are common.

Mn DNR Natural Heritage description: Maple-Basswood Forest is a mesic community of the deciduous forest-woodland zone, especially the portion from southeastern to west-central Minnesota. It also occurs occasionally in the conifer-hardwood forest zone and as isolated stands in the prairie zone on sites well protected from fire.

The tree canopy of Maple-Basswood Forests is dominated mostly by basswoods, sugar maples, and (formerly) American elms. Other mesic trees, such as slippery elms, northern red oaks, bur oaks, white ashes, and green ashes, are sometimes dominant locally. The canopy is very dense, with tall, straight, relatively narrow-crowned trees. The understory is multi-layered and patchy. It is composed of saplings and seedlings of the canopy species (especially sugar maple), along with American hornbeam, ironwood, bitternut hickory, pagoda dogwood, and leatherwood.

Because the tree canopy permits so little light to reach the forest floor during the summer, Maple-Basswood Forests have a suite of forb species that bloom, produce seeds, and die back in May and early June before tree leaves are fully developed. These species--the spring ephemerals and the winter annuals--include spring beauties (Claytonia spp.), Dutchman's breeches (Dicentra cucullaria), trout-lilies (Erythronium spp.), and cleavers (Galium aparine). Other herbs, such as the sedge Carex pedunculata, bottlebrush grass (Hystrix patula), and bearded short‑husk (Brachyelytrum erectum), are commonly present in the groundlayer but usually not abundant.

Maple-Basswood Forest occurs only on protected sites, where catastrophic forest crown fires were rare historically. Across most of its range, the community develops most commonly on well-drained loamy soils that lack mottling or other evidence of water-table levels within the tree-rooting zone. In north-central Minnesota, Maple-Basswood Forests develop on soils with fine-textured subsurface layers that slow the downward movement of water and nutrients. Maple-Basswood Forest is a late-successional community, tending to succeed Mixed Oak Forest (and other forest types) on mesic sites. It is self-perpetuating in the absence of catastrophic disturbance and climate change because the dominant tree species readily reproduce by gap-phase replacement. The very shade-tolerant sugar maple seedlings and saplings, especially, may exist in a suppressed state in the understory for many years until the death of a mature tree when one or a few grow rapidly into the canopy gap. Maple-Basswood Forests often develop into old-growth forests, because catastrophic disturbances are rare in the community and because the dominant tree species are long-lived (> 250 years). The trend in most stands of Maple-Basswood Forest is toward greater dominance by sugar maple.

Maple-Basswood Forest grades into Oak Forest where the frequency of fire increases in the landscape. It grades into Lowland Hardwood Forest in low areas where elms and ashes become more abundant and where the water table is at least seasonally within the tree rooting zone. Conifers are absent or uncommon in most of the range of Maple-Basswood Forest, but grow with sugar maple, basswood, and other mesic species in northeastern and southeastern Minnesota. The mixed stands in northeastern Minnesota are classified as Northern Hardwood Forest. In southeastern Minnesota they are classified as White-Pine Hardwood forest.

Undisturbed stands of Maple-Basswood Forest are rare. The soils on which the forest grows are suitable for cultivation so much of the community has been cleared for cropland. Remaining stands have often been grazed or selectively cut for lumber or fuelwood. Heavy grazing causes compaction of the soils and the almost complete destruction of the understory, resulting in even-aged woodlots with large mature trees in the canopy, little reproduction, and few native shrubs and herbs. Selective logging of the less shade-tolerant species (northern red oak, white oak, bitternut hickory, and walnut) has been common since European settlement, and has hastened dominance by sugar maple and basswood in many stands. The composition of the community has also been altered throughout its range by Dutch elm disease, which has killed most of the mature elm trees, and in many stands by the loss of interior groundlayer species following forest fragmentation. Common buckthorn and Tartarian honeysuckle sometimes invade stands of Maple-Basswood Forest, but rarely attain the high densities they may have in Oak Forest. Maple-sugaring is one human activity associated with Maple-Basswood forests that appears to have little impact on the structure and composition of the community, as some of the best remaining tracts of Maple-Basswood Forest have long histories of maple sugar production.

 There are five recognized sections of Maple-Basswood Forest (Southeast, Big Woods, East Central, West Central, and Northern. Subtypes likely will be recognized along a moisture gradient, following analysis of plot data.
Lowland hardwood forest

MLCCS definition: A forest with >30% tree cover that is dominated by trees typical of mesic uplands, floodplains, or wetlands (but not aspens or balsam poplars) and is growing just above an active floodplain, in an inactive floodplain, or at the upper edge of wetland basin.

Mn DNR Natural Heritage description: Lowland Hardwood Forest is a wet-mesic forest that is present throughout Minnesota. It is transitional between the terrestrial and palustrine systems, occurring on sites with seasonally high water tables (within the tree-rooting zone) but that do not flood regularly and that have mineral rather than peat soils. In accord with the poorly drained sites on which the Lowland Hardwood Forests occur, species tolerant of periodic soil saturation dominate the tree canopy. American elms and black ashes are common canopy dominants, but most stands are mixed, with slippery elms, rock elms, basswoods, bur oaks, hackberries, yellow birches, green ashes, black ashes, quaking aspens, balsam poplars, and paper birches as important species. The tall-shrub layer is usually discontinuous and is composed of a mixture of upland and lowland shrubs. The ground layer is composed mostly of upland herbs that do not root to the watertable.

Lowland Hardwood Forest usually occurs in fire-protected areas, although even in unprotected areas the community burns infrequently because the woody vegetation is usually hydrated, especially in the spring. Lowland Hardwood Forest soils differ from Hardwood Swamp Forest soils by being mineral rather than peaty and from the mineral soils of other mesic upland forest types by being seasonally saturated (at depths greater than 0.5 meters).

 Lowland Hardwood Forest is often composed of late-successional species, but few stands in Minnesota have old canopy trees, presumably because of windthrow and infrequent episodes of killing floods. Lowland Hardwood Forest is topographically transitional between upland forests and forested peatlands and is best developed on flat terrain where such transition zones are broad (e.g., on river terraces above normal flood levels, on loamy ground moraine, and on drumlin fields).

Currently, there are no recognized subtypes or sections of Lowland Hardwood Forest. Following further field review, stands of Lowland Hardwood Forest may be reclassified as wet subtypes of Aspen-Birch or Aspen Forest, or dry subtypes of Hardwood Swamp Forest.
MIXED CONIFER-DECIDUOUS FOREST

White pine-hardwood forest

MLCCS definition: An upland forest with 25-75% cover by pines (and no other conifers), where white pine is the dominant pine.

Mn DNR Natural Heritage description: White Pine-Hardwood Forest occurs on dry to dry-mesic sites in the deciduous forest-woodland zone. White pines are the only conifers in the canopy and often form a supercanopy above the hardwood canopy. Northern red oak is an important canopy species along with sugar maple, white oak, and, in southeastern Minnesota, black oak and white ash. Eastern red cedars are often abundant in disturbed (especially by grazing) southeastern forests. On the Anoka Sandplain and in the St. Croix River Valley, the most common deciduous species in the canopy are northern pin oak and big-toothed aspen. The understory of the community commonly contains species that are common also in dry-mesic Maple-Basswood Forests and mesic Oak Forests.

White Pine-Hardwood Forest occurs on sites with well-drained to excessively well-drained sandy loams or coarser soils, and on slopes. It is generally a mid-successional community, with some potential for developing into old-growth forest because of the longevity of white pines, the oaks, and sugar maples. In the southern and western part of its range, White Pine-Hardwood forest often grades into Maple-Basswood Forest on dry-mesic sites, and into Mixed Oak Forest on dry sites. In the northern part of its range the community commonly grades into White Pine Forest.

There are two recognized sections of White Pine-Hardwood Forest, the Southeast Section and the North-Central Section. The Southeast Section has two subtypes, the Dry Subtype and the Mesic Subtype.
White pine-hardwood forest dry subtype

NVCS description of an equivalent community: This white pine-oak forest community is found in the upper midwestern United States on dry typically sandy sites. It ranges from east-central Minnesota, central Wisconsin and central Michigan, south to northern Illinois and possibly northern Indiana. Stands occur on dry sandy soils, and in central Minnesota, Wisconsin, and Michigan, are typically formed on sandy outwash or lake plains. Pinus strobus dominates the canopy, or may form a supercanopy over a hardwood canopy. Typical canopy associates include Pinus resinosa (in parts of its range), Quercus alba, Quercus rubra, and Acer rubrum. Where soils are more sandy, Populus grandidentata and Quercus ellipsoidalis may be important. Shrub species include Corylus americana and Gaylussacia baccata. The herbaceous layer can contain Aquilegia canadensis, Aralia nudicaulis, Aster macrophyllus, Aster sagittifolius, Carex pennsylvanica, Gaultheria procumbens, Lysimachia quadrifolia, Polygala paucifolia, and Pteridium aquilinum.

White pine-hardwood forest mesic subtype

No description

DECIDUOUS WOODLAND

Aspen woodland

MLCCS definition: Upland vegetation with 10-70% tree cover, of which <25% is by conifers, with aspens comprising >70% of tree cover and herbaceous species comprising <30% of non-tree cover.

Mn DNR Natural Heritage description: Aspen Woodland occurs primarily in the deciduous forest-woodland zone, with scattered groves in the prairie zone. Quaking aspen is the dominant canopy species in the community across most of its range. In north-central Minnesota, however, big-toothed aspens occasionally dominate the canopy, and in the northwest, balsam poplars sometimes dominate low, moist areas. Bur oaks and green ashes are common associates throughout the community's range. Stands of Aspen Woodland have either dense canopies of even-aged immature trees, irregular canopies of young and old trees, or tall, even canopies of mature trees.

The woody understory in the community is well-developed, with 40-90% cover. The understory may contain plants, including tree species, of several different height classes or it may have a well-defined shrub layer. On drier sites, hazelnut, gray-bark dogwood, chokecherry, downy arrowwood, Rosa spp., and Rubus spp. are common understory shrubs. On wetter sites, the common understory shrubs are red-osier dogwood, gray-bark dogwood, pussy willow, Bebb's willow, bog birch, and meadow sweet. These species are particularly characteristic in Aspen Woodlands in northwestern Minnesota that originated following the invasion of areas of wet-mesic Upland Prairie or Wet Meadow by aspen.

Aspen Woodland is a short-lived, early successional community intermediate between Upland Prairie (including Brush-Prairie) and Aspen or Oak Forests. Before European settlement, the distribution of Aspen Woodland in the prairie zone was determined by fire, with the community occurring in areas where fires were less frequent and intense than in open prairie areas. In the deciduous forest-woodland zone, Aspen Woodland probably was maintained by fire and occurred in association with Oak Forest, Aspen Forest, and some pine forests. Aspen Woodland has become more abundant in northwestern Minnesota because of fire suppression and perhaps wetland draining. Communities that originate following logging in the deciduous forest-woodland and conifer-hardwood forest zones often resemble Aspen Woodland but are not considered true Aspen Woodlands in this classification. When Aspen Woodland occurs with other related community types, such as Brush-Prairie and Aspen Openings, it tends to occur as narrow ecotonal bands between the other types or as small inclusions, and may be ignored in mapping.

There are insufficient data to delimit sections or subtypes of Aspen Woodland at this time. However, upland and lowland subtypes may be warranted, and a geographic section centered on the aspen parkland of northwestern Minnesota has been proposed. Further evaluation is necessary.
Oak woodland-brushland

MLCCS definition: Upland vegetation with 10-70% tree cover, of which <25% is by conifers other than red cedar, with aspens comprising <70% of tree cover, oaks comprising >30%, and herbaceous species comprising <30% of non-tree cover. Forests with open grown oaks surrounded by younger trees are also included in this community.

Mn DNR Natural Heritage description: Oak Woodland-Brushland occurs on dry to mesic sites throughout the deciduous forest-woodland zone and locally in the prairie zone near the ecotone between the prairie zone and the deciduous forest-woodland zone. Oak Woodland is floristically and structurally intermediate between Oak Savanna and Oak Forest, with a patchy tree canopy and an understory dominated by shrubs and tree saplings.

The principal species in the tree canopy are bur oak, northern pin oak, white oak, and northern red oak. Aspens may form up to 70% of the tree canopy cover. The brush layer ranges in density from sparse (with 10-30% cover), to an impenetrable thicket. It is often especially dense in openings between clumps or groves of trees. Most of the floristic diversity in the community exists in the brush layer, which most commonly is composed of blackberries, raspberries, gooseberries, dogwoods, cherries, hazelnuts, prickly ashes, and sprouts of oak and quaking aspen. Prairie vegetation, if present, occurs only in small openings in the tree or shrub canopy. Except in these scattered prairie openings, the herbaceous layer is sparse and floristically poor. It is usually composed of woodland species capable of surviving in the dense shade beneath the brush layer.

Oak Woodland-Brushland is a fire-maintained community. It is most common on rich sites where trees and shrubs grow well but where recurrent fires prevent the formation of true forest. Historically, Oak Woodland-Brushland was probably one of the most extensive community types in Minnesota, comprising much of the vegetation described as oak barrens, brushland, and thickets by the early surveyors. The fires that maintained Oak Woodland-Brushland usually started on nearby prairies. Following the conversion of these prairies to agricultural land, Oak Woodland-Brushland burned less frequently and rapidly succeeded to Oak Forest. Oak Woodland-Brushland is defined broadly enough here to include also communities in which the predominant cover is oak brush or oak-aspen brush (that originated following fire or limited human disturbance) instead of a well-developed tree canopy. There are four geographic sections of Oak Woodland-Brushland in Minnesota. These sections may be modified in the future as more information becomes available.

In the Southeast Section, Oak Woodland-Brushland is present on southwest-facing slopes on the blufflands and on outwash terraces of the Mississippi River and its tributaries. It generally occurs on more gentle slopes than Bluff Prairie or on lower slopes below Bluff Prairies. Bur oaks are common canopy dominants and northern red oaks are common associates. Northern pin oaks, basswoods, and black cherries may also occur in the canopy. White oaks are rare and aspens are absent. Chokecherries are common in the shrub layer, with shrub cover averaging 30-50%. On droughty sites with thin soils or steep slopes these woodlands may persist even in the absence of fire.

In the Big Woods Section, woodland dominated by white oak is present in areas with coarse-textured soils, such as on kames or eskers, or in areas prone to occasional fires. Natural woodlands are now extremely rare in this section because of logging, grazing, and fire suppression.

In the Central Section, Oak Woodland-Brushland historically occurred where there were firebreaks (such as on rough dune topography or on steep terrace slopes of the Mississippi River) in fire-prone regions. The dominant canopy species are either bur oak or northern pin oak; aspen are often present. Hazelnuts, chokecherries, gray-bark dogwoods, and Rubus spp. are common to abundant in the understory. Woodlands present in dune areas with nutrient-poor, droughty soils appear to persist for long periods even in the absence of fire.

In the Northwest Section, Oak Woodland-Brushland occurs on dry to dry-mesic sites on hilly moraines and glacial lake beach ridges. In the extreme northwest, the only oak species present is bur oak and the trees are often gnarly and relatively short. Aspens (either quaking aspens or balsam poplars or both) are always present. Southward, in Polk County, green ashes are occasionally present in the canopy. Hazelnuts, chokecherries, gray-bark dogwoods, Viburnum spp., Rosa spp., and Rubus spp. are common shrubs.
DECIDUOUS SAVANNA

Mesic oak savanna

MLCCS definition: Upland vegetation with 10-70% cover by trees (of which <25% is conifer), where >30% of non-tree cover is herbaceous (prairie-dominated) and where oaks comprise >30% of the tree cover, but NOT on steep slopes or on sand- or gravel-dominated soil.

Mn DNR Natural Heritage description: Mesic Oak Savanna is very rare in Minnesota. Historically, it occurred in the prairie and deciduous forest-woodland zones. The characteristic trees were bur oaks and to a lesser extent northern pin oaks. Northward, quaking aspens were probably common in moister parts of Mesic Oak Savannas. The stature and spacing of the oaks in the community probably varied considerably, primarily with differences in fire history, which were themselves related to differences in soils, landforms, and climate. Grubs and small, gnarly, open-grown trees were probably most common. The distribution of trees ranged from evenly spaced to strongly clumped. Shrub cover, likewise, was probably quite variable. The shrub layer included chokecherries (Prunus virginiana), low juneberries (Amelanchier humilis), gray‑bark dogwoods (Cornus foemina), wolfberries (Symphoricarpos occidentalis), and on lighter soils, prairie willows (Salix humilis), New Jersey tea (Ceanothus americanus), and American hazelnuts (Corylus americana). Leadplant (Amorpha canescens) was always present. The herbaceous vegetation was dominated by species typical of Mesic Prairie, but herbs typical of Oak Woodland and Oak Forest were probably present as well, especially beneath tree or shrub canopies.

Mesic Oak Savanna occurred on dry-mesic to mesic, gently undulating to moderately sloping sites. These sites were on glacial till or outwash, with soil texture ranging from clay loam to sandy loam. Mesic Oak Savanna generally occurred on sites where fire was frequent enough to prevent trees and shrubs from forming closed canopies, thereby permitting heliophilous prairie herbs to dominate the groundlayer. However, fire frequencies were lower than in prairies on similar topography and soils. Native grazing and browsing animals may also have helped maintain the open character of Mesic Oak Savanna. Out in the prairie zone, Mesic Oak Savanna occurred where either topographic features or wetlands, lakes, or streams created local fire "shadows" (areas of reduced fire frequency). Occurrences here were usually small. Closer to the deciduous forest-woodland zone and within it, where landscape character reduced fire frequency on a larger scale, Mesic Oak Savanna often covered larger areas. With settlement and the suppression of prairie fires, savannas in the deciduous forest-woodland zone that escaped clearing and cultivation quickly succeeded to woodland unless heavily and continuously grazed. No good quality examples are known.
Dry oak savanna

MLCCS definition: Upland vegetation with 10-70% cover by trees (of which <25% is conifer), where >30% of non-tree cover is herbaceous (prairie-dominated) and where oaks comprise >30% of the tree cover. The soil is composed of sand or gravel (sometimes with a thin organic surface layer), or any texture on steep slopes.

Mn DNR Natural Heritage description: This dry to dry-mesic community is most common in the deciduous forest-woodland zone, but also occurs sporadically throughout the prairie zone. The principal trees are bur oaks and northern pin oaks, but black oaks are also common in the southeast. Northwards, quaking aspens become more frequent in the community. The stature and spacing of trees is somewhat variable, reflecting differences in soils, topography, and climate, factors that strongly affect local droughtiness and fire frequency. Small, gnarly, open-grown trees are most common, although in moister spots, or in heavier soils, larger trees are sometimes more common. Tree spacing ranges from sparsely and evenly distributed to strongly clumped in moderately dense patches. Shrub cover is variable as well. The species composition of the shrub layer depends somewhat upon soil characteristics. Oak grubs and chokecherries are common on all soil types. On sandier soils, prairie willows (Salix humilis), New Jersey tea (Ceanothus americanus), American hazelnuts (Corylus americana), sand cherries (Prunus pumila), and juneberries (Amelanchier spp.) are usually present. Wolfberries (Symphoricarpos occidentalis) are commoner on heavier soils.

Dry Oak Savanna occurs on the same kinds of landforms as Dry Prairie, except for bedrock bluffs. Correspondingly, substrates range from excessively-drained to well-drained, sand to loam soils. The presence of savanna rather than prairie indicates a lower fire frequency or intensity (or both) than in prairie. Dry Oak Savanna requires less frequent fire than Mesic Savanna for maintenance. However, in the complete absence of fire woodland will eventually replace Dry Oak Savanna. Grazing and browsing animals may also have had a role in the maintenance of Dry Oak Savanna. Because Dry Oak Savanna occurs on sites that are not as suitable for cultivation as Mesic Savanna sites, and because succession in the absence of fire is not as rapid, more examples remain of Dry Oak Savanna than of Mesic Oak Savanna.
Dry oak savanna hill subtype

Mn DNR Natural Heritage description: This subtype occurs on the same kinds of sites as the Hill Subtype of Dry Prairie. Occurrences are concentrated along the ecotone between the prairie and deciduous forest-woodland zones, and tend to be small. Bur oak and northern pin oak are the major oak species; aspen becomes important northwards. The most common shrubs are chokecherries, wolfberries, and smooth sumacs. Leadplant is always present. The density of the shrub layer is highly variable. The herbaceous vegetation of open areas between trees is essentially the same as that of the Hill Subtype of Dry Prairie. This subtype succeeds to woodland almost as rapidly as Mesic Oak Savanna except on the steepest, droughtiest slopes. Therefore, few examples remain. Most surviving examples have a history of fairly heavy grazing. 

The Hill Subtype occurs in the Southwest, Southeast, and Central Sections of Dry Oak Savanna.

Dry oak savanna barrens subtype

Mn DNR Natural Heritage description: This subtype occurs on the same kinds of sand deposits as the Barrens Subtype of Dry Prairie. On dune blankets it tends to be favored over prairie in areas of sharper relief. Bur oaks are generally the prevalent trees; northern pin oaks are also common in the Central Section, and black oaks are common in the Southeast Section. In the Northwest and Central Sections quaking aspens are common in moister spots (this may represent post-settlement invasion). Trees range in spacing from sparse and evenly spaced to strongly clumped. The shrub layer is usually sparse; the most common species are oaks (in the form of grubs), chokecherry, American hazel, smooth sumac, and prairie willow. Creeping juniper (Juniperus horizontalis) is common in the northwest, and bush juniper (Juniperus communis) and New Jersey tea (Ceanothus americanus) are usually present in the Central and Southeast Sections. The herbaceous vegetation present in open areas is similar to that of the Barrens Subtype of Dry Prairie.

This subtype grades into the Sand-Gravel Subtype of Dry Oak Savanna. The Barrens Subtype occurs in the Southeast, Central, and Northwest Sections of the community.
Dry oak savanna sand-gravel subtype

Mn DNR Natural Heritage description: This subtype of Dry Oak Savanna occurs on the same kinds of sites as the Sand-Gravel Subtype of Dry Prairie. Such sites are more likely to be savanna than prairie in the far northwest and within the deciduous forest-woodland zone. Occurrences tend to be small. The oak species composition has the same geographic pattern as in the Barrens Subtype of Dry Oak Savanna, and again quaking aspen becomes important northwards. The shrub species are essentially the same as in the Barrens Subtype, but the shrub layer is generally denser. American hazels, chokecherries, and Juneberries (Amelanchier spp.) predominate. Wolfberries are frequent. The herbaceous vegetation is similar to that of the Sand-Gravel Subtype of Dry Prairie. The Sand-Gravel Subtype of Dry Oak Savanna succeeds to woodland more rapidly than the Barrens Subtype.

As noted above, examples of this subtype on outwash material may be difficult to distinguish floristically from the Barrens Subtype. The Sand-Gravel Subtype occurs in the Southeast, Central, and Northwest Sections of Dry Oak Savanna.
UPLAND PRAIRIE

Mesic prairie

MLCCS definition: Upland grassland dominated by prairie species, with <10% tree cover and <50% shrub cover (<30% in far northwestern Minnesota), and NOT growing on steep slopes or on sand- or gravel-dominated soil.

Mn DNR Natural Heritage description: Mesic Prairie is a type of Upland Prairie, which occurs primarily in the prairie zone, with scattered occurrences in the deciduous forest-woodland zone. They are dominated by grasses. The tall grasses, big bluestem (Andropogon gerardii) and Indiangrass (Sorghastrum nutans), are the major dominants on moist sites. Prairie dropseed (Sporobolus heterolepis) is common on both dry and moist sites. Forbs typically are abundant (but subdominant to the grasses) and may have high local diversity. Forb species composition varies with site moisture, although some forb species occur on almost all sites, moist or dry. Several low shrub or sub-shrub species are common on Upland Prairie; the most characteristic is leadplant (Amorpha canescens). Taller brush and trees are absent or scattered, however brush or woodland areas may be interspersed with prairie, usually in association with topographic and aquatic features that provide protection from fire.

The most important cause of variation in species composition in prairie communities is variation in soil moisture. The local soil moisture regime is determined by slope, aspect, proximity to the water table, and soil texture. On a regional scale, variation in species composition is primarily caused by climatic variation (i.e., the westward decline in precipitation and northward decline in temperature in Minnesota). 

Upland Prairies occur on a range of landforms in the prairie zone, from nearly flat glacial lakeplains to steep morainic slopes. In the deciduous forest-woodland zone, prairies occur on droughty, level outwash areas and steep south- and west-facing slopes. The pre-European settlement distribution of prairie was related to the interaction of local fire frequency with growth rates of woody species: where conditions were favorable for rapid growth, more frequent fires were necessary to maintain prairie over savanna, woodland, or forest. Fragmentation of Upland Prairie since European settlement has reduced fire frequency throughout the prairie and deciduous forest-woodland zones, and most prairie remnants have more brush and trees than were present in the past.

Mesic Prairie is a dry-mesic to wet-mesic grassland that occurs mainly in the prairie zone in southern and western Minnesota and sporadically in the deciduous forest-woodland zone. Mesic Prairie is dominated by grasses. Big bluestem (Andropogon gerardii), Indiangrass (Sorghastrum nutans), and prairie dropseed (Sporobolus heterolepis) are the major native species on most sites, with little bluestem (Schizachyrium scoparium) and porcupine grass (Stipa spartea) important on drier sites, and switchgrass (Panicum virgatum) and prairie cordgrass (Spartina pectinata) common on wetter sites. The introduced grass Kentucky bluegrass (Poa pratensis) is present at most sites; its is a function of the site's disturbance history.

Forbs are abundant (but usually subdominant to grasses) and have high local diversity. Forb species-composition also varies locally with soil moisture. There is greater regional variation among forbs than among grasses. Common forb species include purple prairie-clover (Petalostemon purpureum), white prairie-clover (P. candidum), ground‑plum (Astragalus crassicarpus), prairie-turnip (Psoralea esculenta), rough blazing-star (Liatris aspera), Canada goldenrod (Solidago canadensis), stiff goldenrod (S. rigida), Missouri goldenrod (S. missouriensis), prairie thistle (Cirsium flodmani), smooth aster (Aster laevis), stiff sunflower (Helianthus rigidus), Maximilian sunflower (H. maximiliani), smooth rattlesnake-root (Prenanthes racemosa), white sage (Artemisia ludoviciana), wood lily (Lilium philadelphicum), white camas (Zigadenus elegans), heart-leaved alexanders (Zizia aptera), prairie larkspur (Delphinium virescens), downy phlox (Phlox pilosa), hoary puccoon (Lithospermum canescens), tall cinquefoil (Potentilla arguta), alum-root (Heuchera richardsonii), wood-betony (Pedicularis canadensis), northern bedstraw (Galium boreale), prairie bird-foot violet (Viola pedatifida), oval-leaved milkweed (Asclepias ovalifolia), and showy milkweed (A. speciosa). Purple coneflower (Echinacea angustifolia) is common on drier sites in the western part of the community's range. Leadplant, prairie rose, sand cherry, wolfberry, and prairie willow are common low-shrub or sub-shrub species. Fragrant false indigo is common on moister sites. Trees and taller brush often occur along the margins of wetlands adjacent to Mesic Prairies.

Mesic Prairie is a fire-dependent community. In the absence of fire, occurrences of Mesic Prairie are invaded by brush and trees. In the prairie zone, Mesic Prairie occurs on nearly level glaciolacustrine and glaciofluvial deposits, and on flat or gently rolling morainic landforms. In southeastern and, to a lesser extent, southwestern Minnesota, the glacial deposits are overlain by loess. Bedrock subtypes of Mesic Prairie exist in a few areas where bedrock is within about one-and-one-quarter meters of the ground surface and there are numerous small patches of exposed rock. Within the deciduous forest-woodland zone, Mesic Prairie usually occurs on level outwash areas or on broad, sandy river terraces.

The soils in Mesic Prairie are predominantly mollisols with thick, dark mineral surface layers that have high base saturation and dominantly bivalent cations. They range in texture and drainage from silty and somewhat poorly drained to sandy and somewhat excessively drained, with moderately well-drained to well-drained, loamy soils being most common. Mesic Prairie grades into Wet Prairie on moister sites and into the Hill and Sand-Gravel subtypes of Dry Prairie on drier sites. Separation of Mesic Prairie from other prairie types is based primarily on landform or substrate characteristics rather than on species composition, as floristic boundaries between Mesic Prairie and other prairie types are not well defined.
Dry prairie

MLCCS definition: Upland grassland dominated by prairie species, with <10% tree cover and <50% shrub cover, where the substrate is composed of sand or gravel (sometimes with a thin organic surface layer), or any texture on steep slopes. (Some examples may occur on sandy soils in temporarily flooded areas.)

Mn DNR Natural Heritage description: Dry Prairie is a type of Upland Prairie, which occurs primarily in the prairie zone, with scattered occurrences in the deciduous forest-woodland zone. They are dominated by grasses. The tall grasses, big bluestem (Andropogon gerardii) and Indiangrass (Sorghastrum nutans), are the major dominants on moist sites. Prairie dropseed (Sporobolus heterolepis) is common on both dry and moist sites. Forbs typically are abundant (but subdominant to the grasses) and may have high local diversity. Forb species composition varies with site moisture, although some forb species occur on almost all sites, moist or dry. Several low shrub or sub-shrub species are common on Upland Prairie; the most characteristic is leadplant (Amorpha canescens). Taller brush and trees are absent or scattered, however brush or woodland areas may be interspersed with prairie, usually in association with topographic and aquatic features that provide protection from fire.

The most important cause of variation in species composition in prairie communities is variation in soil moisture. The local soil moisture regime is determined by slope, aspect, proximity to the water table, and soil texture. On a regional scale, variation in species composition is primarily caused by climatic variation (i.e., the westward decline in precipitation and northward decline in temperature in Minnesota). 

Upland Prairies occur on a range of landforms in the prairie zone, from nearly flat glacial lakeplains to steep morainic slopes. In the deciduous forest-woodland zone, prairies occur on droughty, level outwash areas and steep south- and west-facing slopes. The pre-European settlement distribution of prairie was related to the interaction of local fire frequency with growth rates of woody species: where conditions were favorable for rapid growth, more frequent fires were necessary to maintain prairie over savanna, woodland, or forest. Fragmentation of Upland Prairie since European settlement has reduced fire frequency throughout the prairie and deciduous forest-woodland zones, and most prairie remnants have more brush and trees than were present in the past.
Dry Prairie is a dry to dry-mesic herbaceous community dominated by grasses and sedges. It occurs throughout the prairie zone and sporadically in the deciduous forest-woodland zone. Dry Prairie has considerable variation in species composition, reflecting interactions among geography (namely climate), soils, and topography. In general, Dry Prairies have a greater component of Great Plains species than Mesic Prairies, especially in prairies in the western part of Minnesota. Big bluestem (Andropogon gerardii) is always present in the community and usually important, but it does not achieve the dominance it typically has in Mesic Prairie. Indiangrass (Sorghastrum nutans) is more limited in occurrence, generally appearing only where conditions approach mesic. Mid-height and short grasses and sedges are usually dominant in Dry Prairie. Among the more common are porcupine grass (Stipa spartea), little bluestem (Schizachyrium scoparium), side-oats grama (Bouteloua curtipendula), prairie June-grass (Koeleria macrantha), and sun-loving sedge (Carex heliophila).

Forb variation within the community is more pronounced. Some widespread, characteristic species are dotted blazing star (Liatris punctata), pasque flower (Pulsatilla nuttalliana), prairie golden-aster (Heterotheca villosa), stiff sunflower (Helianthus rigidus), silky aster (Aster sericeus), green milkweed (Asclepias viridiflora), stiff goldenrod (Solidago rigida), gray goldenrod (Solidago nemoralis), Missouri goldenrod (Solidago missouriensis), and narrow-leaved puccoon (Lithospermum incisum). Dry Prairies share many forb species with Mesic Prairies, including rough blazing star (Liatris aspera), buffalo-bean (Astragalus crassicarpus), tooth-leaved evening primrose (Calylophus serrulatus), silverleaf scurfpea (Psoralea argophylla), thimbleweed (Anemone cylindrica), Louisiana sagewort (Artemisia ludoviciana), prairie larkspur (Delphinium virescens), heartleaved alexanders (Zizia aptera), purple prairie-clover (Petalostemon purpureum), hoary puccoon (Lithospermum canescens), prairie smoke (Geum triflorum), and wood lily (Lilium philadelphicum).

Three sub-shrubs--leadplant (Amorpha canescens), prairie rose (Rosa arkansana), and wolfberry (Symphoricarpos occidentalis)--typical in Mesic Prairies are also generally present in Dry Prairie. Soil-encrusting lichens and the fern-ally rock-spikemoss (Selaginella rupestris) are often common in Dry Prairie. Brush, and sometimes trees, may be present in hollows and draws. Bur oak (Quercus macrocarpa), chokecherry (Prunus virginiana), wild plum (Prunus americana), and smooth sumac (Rhus glabra) are the most widespread woody species. Other woody species more limited in distribution in the community are northern pin oak (Quercus ellipsoidalis), black oak (Quercus velutina), and hazel (Corylus americana).

Dry Prairies are maintained by fire but require less frequent fires than mesic and wet prairies because the droughty conditions within Dry Prairies slow or prevent the growth of woody species. Dry Prairie occurs on a variety of landforms, including sand dune blankets of mid-Holocene origin, glacial lake beach ridges, outwash deposits, ice-contact features (kames, eskers), morainic hills, erosional slopes in glacial drift, and bedrock-cored bluffs. Soils range from nearly pure sand with little profile development, to mollisols, although the latter have a much thinner organic-rich surface horizon than the soils of Mesic Prairie. All overlie deep glacial drift except for those of the bedrock-cored bluffs, which are formed in a thin layer of loess or residuum. Soils are well drained to excessively drained. Depending upon the degree of slope, the slope aspect, and the soil composition, Dry Prairie intergrades with Mesic Prairie.
Dry prairie barrens subtype

Mn DNR Natural Heritage description: The Barrens Subtype, which occurs primarily on old dune blankets, is perhaps most distinctive, and additional plot data may support recognizing it as a separate community type. The Barrens Subtype occurs on dry to dry-mesic sands on outwash plains, old dune blankets, and alluvial deposits along rivers and streams. It is present in the northwest, central, and southeastern parts of the prairie zone, and also in the deciduous forest-woodland zone. The low nutrient levels, low levels of organic matter, and poor water-retaining capacity of the deep sands presumably are the major determinants of the species composition and structure of the subtype. The vegetation is generally sparser than in other Dry Prairie subtypes (often with less than 50% cover), but is fairly rich floristically. The major graminoid species in the subtype include all of the common graminoids listed above for Dry Prairies in general, excluding side-oats grama. Other graminoids characteristic of the Barrens Subtype are sand dropseed (Sporobolus cryptandrus), sand reedgrass (Calamovilfa longifolia), hairy grama (Bouteloua hirsuta), blue grama (Bouteloua gracilis), and several sedges, notably Carex foenea and Cyperus schweinitzii.

Among the more distinctive forbs that occur in this subtype are prairie sagewort (Artemisia frigida), plantain‑leaved pussytoes (Antennaria plantaginifolia), large‑flowered beard‑tongue (Penstemon grandiflorus), hairy puccoon (Lithospermum caroliniense) (in the southeast and central parts of the state), and silky prairie‑clover (Petalostemum villosum). Prairie willow (Salix humilis) is generally a common low shrub in this subtype. Several plant species characteristic of the Barrens Subtype (for example, false heather (Hudsonia tomentosa)) are restricted to local disturbances such as active blowouts or slipfaces.

The Barrens Subtype often occurs as inclusions in areas of Dry Oak Savanna or Oak Woodland. Whether to classify an area as Dry Prairie Barrens Subtype or as part of a savanna community depends upon the size of the prairie opening, or often upon the degree to which fragmentation has isolated small remnants. The Barrens Subtype grades into Mesic Prairie or even into Wet Prairie in low areas or where sand grades into richer soils.

The Barrens Subtype is present in the Northwest, the Central, and the Southeast Sections of Dry Prairie. In the Northwest Section, the subtype occurs on dune blankets such as the Agassiz Dunes and Skull Lake Dunes. In the Central Section, occurrences are on outwash along the Mississippi River and on the Anoka Sand Plain. In the Southeast Section, the subtype is present on dunes on terraces along the Mississippi River (Weaver Dunes) and on sandy alluvial fans at Whitewater Wildlife Management Area and Rushford Sand Barrens SNA.
Dry prairie bedrock bluff subtype

Mn DNR Natural Heritage description: The Bedrock Bluff Subtype occurs on bluffs along the Mississippi River and many of its tributaries in southeastern Minnesota, and to a very limited extent along the St. Croix River. The community is best developed on very steep south- and west-facing slopes; goat prairie, the popular name of the community, indicates the steepness of these slopes. The major graminoid species in the Bedrock Bluff Subtype are those generally common graminoids to all dry prairies (see above). Other common graminoid species are prairie dropseed (Sporobolus heterolepis), plains muhly (Muhlenbergia cuspidata), hairy grama (Bouteloua hirsuta), Leiberg's panic grass (Panicum leibergii), and long‑leaved panic grass (Panicum perlongum). Some of the more common distinctive forbs are plains paintbrush (Castilleja sessiliflora), aromatic aster (Aster oblongifolius), sky‑blue aster (Aster oolentangiensis), cylindric blazing‑star (Liatris cylindracea), false boneset (Kuhnia eupatoroides), birdfoot coreopsis (Coreopsis palmata), and flowering spurge (Euphorbia corollata).

Soils of the Bedrock-Bluff Subtype are thin and formed in loess or residuum on steep erosional bedrock slopes. The underlying bedrock is dolomite and sandstone. Cobble to boulder sized rock rubble is abundant, and bedrock outcrops are common. Soils are excessively drained to well drained. Occurrences of this community are usually small openings surrounded by woodland or forest, although there are some large bluffs that are completely covered by prairie.

The frequency and intensity of moisture stress on the steepest south- or west-facing slopes (summer soil temperatures often exceed 40 degrees C) greatly impede invasion of Bedrock Bluff Prairies by woody vegetation, but complete suppression of fire does result in eventual succession from prairie to savanna or dry woodland.
Dry prairie sand-gravel subtype

Mn DNR Natural Heritage description: The Sand-Gravel Subtype occurs on gently to steeply sloping sites throughout the prairie zone, with scattered occurrences in the deciduous forest-woodland zone. In addition to the widespread graminoids listed above in the general description of Dry Prairies, important species in the Sand-Gravel Subtype include needle grass (Stipa comata), plains muhly (Muhlenbergia cuspidata), prairie dropseed (Sporobolus heterolepis), Wilcox's panic grass (Panicum wilcoxianum), blue grama (Bouteloua gracilis), hairy grama (Bouteloua hirsuta), and sand reedgrass (Calamovilfa longifolia). Some distinctive forb species, in addition to those present in all Dry Prairie subtypes, are prairie sagewort (Artemisia frigida), plantain‑leaved pussytoes (Antennaria plantaginifolia), purple coneflower (Echinacea angustifolia) (except in the southeast), skeleton‑weed (Lygodesmia juncea), small white beard-tongue (Penstemon albidus), plains paintbrush (Castilleja sessiliflora), prairie cinquefoil (Potentilla pensylvanica), and the milk-vetch Astragalus adsurgens.

The Sand-Gravel Subtype of Dry Prairie occurs on the former shorelines of Glacial Lake Agassiz, on outwash deposits, and on ice-contact features such as kames and eskers. Occurrences are typically small, corresponding to the local extent of these landforms. Soils are mollisols ("prairie" soils), but the organic-rich surface horizon is thinner than in Mesic Prairie, and fine to coarse gravel constitutes a significant fraction of the solum. Soil texture is most commonly sandy-skeletal, often with abundant larger stones as well as gravel. These soils are excessively drained or somewhat excessively drained.

This subtype grades into the Barrens Subtype on outwash deposits, or even into the dry-mesic phase of Mesic Prairie. Distinguishing between the Sand-Gravel Subtype when it is present on steeply sloping collapsed outwash or ice-contact deposits and the Hill Subtype may be especially difficult. The Sand-Gravel Subtype occurs in the Southeast, Southwest, Central, and Northwest Sections of Dry Prairie.
Dry prairie hill subtype

Mn DNR Natural Heritage description: The Hill Subtype occurs on steep terrain throughout the prairie zone as far north as Polk County, and sporadically in the deciduous forest-woodland zone. Depending upon slope position, angle, and aspect, as well as soil type, conditions vary from dry to mesic, although drier conditions predominate. Of the Dry Prairie Subtypes, the Hill Subtype has the greatest overlap in species composition with Mesic Prairie and is richest in species. The major graminoids include those listed above for all Dry Prairies, plus prairie dropseed (Sporobolus heterolepis); Indian grass (Sorgastrum nutans) and big bluestem (Andropogon gerardii) are more important in the Hill Subtype than in other Dry Prairie subtypes. Less abundant but characteristic graminoids include Wilcox's panic grass (Panicum wilcoxianum) and plains muhly (Muhlenbergia cuspidata). Typical forbs other than those common to all Dry Prairie subtypes include purple coneflower (Echinacea angustifolia), aromatic aster (Aster oblongifolius), plains paintbrush (Castilleja sessiliflora), small white beard-tongue (Penstemon albidus), locoweed (Oxytropis lambertii), and the milk-vetch Astragalus adsurgens).

The Hill Subtype occurs on erosional features in glacial till (e.g., valley side slopes), but also on steep slopes in disintegration moraine. Soils are mollisols but with shallower organic-rich surface horizons than in Mesic Prairie. Soil texture ranges from clay loam to sandy loam; cobbles and boulders are often common and gravelly inclusions may also be present. Soils are excessively drained to well drained. Floristically, the boundary between the Hill Subtype of Dry Prairie and the dry-mesic phase of Mesic Prairie is particularly indistinct. They are best separated by topography. This subtype also grades into the hillier forms of the Sand-Gravel Subtype of Dry Prairie, as noted above. Heavily grazed occurrences of the Hill Subtype are often difficult to distinguish floristically from the Sand-Gravel Subtype. The Hill Subtype is present in the Southeast, Southwest, Central, and Northwest Sections of Dry Prairie.
FLOODPLAIN FOREST
Floodplain forest

MLCCS definition: Vegetation with >30% tree cover that is subject to occasional floodplain inundations and is dominated by some combination of silver maple, cottonwood, black willow, American elm, slippery elm, boxelder, bur oak, and swamp white oak.

Mn DNR Natural Heritage description: Floodplain Forest is a seasonally wet forest community that occurs throughout Minnesota on the active floodplains of major rivers and their tributary streams. The canopy of the community is dominated by deciduous tree species tolerant of inundation, abrasion, and other disturbances associated with flooding. The canopy is variable in composition, either composed of a mixture of tree species or strongly dominated by a single tree species.

The species composition of Floodplain Forests varies both geographically and in relation to such features as substrate type or flood cycles. Along the Red River in northwestern Minnesota, the canopy is generally a mixture of American elms, slippery elms, green ashes, cottonwoods, and bur oaks. Basswoods, box elders, and willows occur less frequently. On smaller northwestern rivers, a mixture of bur oaks, elms, green ashes, and aspens is common, with some areas having only bur oaks. In southern Minnesota, silver maples, black willows, and cottonwoods are common canopy dominants. They occur either in nearly pure stands or in mixed stands. Scattered individuals or patches of river birch, American elm, slippery elm, green ash, and swamp white oak are also common in stands in southern Minnesota. (The geographic variation that occurs among these mixed forests in different parts of Minnesota may be related to differences in substrate and flood regimes among different rivers, however more research is needed.)

The tree canopy cover is highly variable within Floodplain Forests. The canopy is continuous in some stands while other stands have open areas caused by repeated erosion, ice-scouring, and soil and debris deposition, all of which prevent the growth of trees and shrubs. In recent decades, Dutch elm disease has also caused significant canopy openings in Floodplain Forests in which mature American elm trees were abundant in the canopy. Areas beneath tree-canopy openings in the forests are either dominated by short-lived herbaceous plants or, where erosion and disturbance from flooding tend to be repeated and severe, remain unvegetated. The common herbaceous plants in these open patches include those mentioned above in the Floodplain Forest class description.

Additional Floodplain Forest subtypes likely will be identified following collection of more data. Divisions probably will be based at least partially on successional status, as Floodplain Forests dominated by black willows and cottonwoods are short-lived, early successional communities that develop on recently disturbed sites, while those dominated by elms, oaks, ashes, and silver maples are longer-lived, later-successional communities with potential for old growth. Geographic sections may also be delineated by watersheds.

Floodplain forest silver maple subtype

Mn DNR Natural Heritage description: The Silver Maple subtype occurs mainly in the deciduous forest-woodland zone along the Minnesota, lower Mississippi, and St. Croix rivers and their tributaries, although there are some stands to the north in the conifer-hardwood forest zone, such as along the Prairie River in Carlton and southern St. Louis counties. The Silver Maple Subtype seems to be best developed in broad, deep glacial meltwater-cut river valleys that have been filling with coarse alluvium ever since the glacial meltwaters subsided. (The Mississippi and St. Croix river valleys are exemplary of these.)

As the name implies, silver maples dominate the tree canopy in this subtype, and are present in the subcanopy and shrub layer as well. Green ashes, cottonwoods, and American elms are often present in the canopy, but are most common as seedlings and saplings. Trees such as hackberry, bur oak, and box elder are sometimes present in the community, but most often occur only on natural levees along active river channels.

The understory of the Silver Maple Subtype is open, with less than 25% cover by tree seedlings and saplings. Herbs in the nettle family, including wood nettle (Laportea canadensis) and clearweed (Pilea pumila), dominate the groundlayer. Woody and herbaceous climbers are common, especially wild grape (Vitis riparia), wild cucumber (Echinocystis lobata), bur-cucumber (Sicyos angulatus), groundnut (Apios americana), and hog-peanut (Amphicarpa bracteata).
HARDWOOD SWAMP FOREST

Black ash swamp

MLCCS definition: A forest with saturated hydrology and >30% tree cover, of which >50% is black ash.

Mn DNR Natural Heritage description: Black Ash Swamp is dominated by black ash trees, which occur either in almost pure stands or in mixed stands with other hardwoods. Common tree canopy associates include green ashes, paper birches, yellow birches, red maples, and (rarely) bur oaks. In northern Minnesota, white cedars and balsam firs are sometimes present in the canopy. The understory composition varies considerably and, at present, there are insufficient data to delineate subtypes of Black Ash Swamp or to give a statewide summary of the community. The descriptions below are for areas in Minnesota for which information is available.

On the Anoka Sand Plain, Black Ash Swamp tends to occur as narrow zones or as small inclusions in wetland complexes. (When black ash occurs in larger swamp areas here, most often it is mixed with other deciduous tree species in Mixed Hardwood Swamps rather than forming Black Ash Swamps). Where the canopy is dense, there are usually few shrubs and the ground cover is dominated by shade-tolerant herbs such as naked bishop's‑cap (Mitella nuda), lady fern (Athyrium angustum), or clearweed (Pilea pumila), and bryophytes. Cinnamon fern (Osmunda cinnamomea) is sometimes abundant on moderately shady sites. In open, minerotrophic areas the groundlayer is composed of Wet Meadow species, and there is a shrub layer of alder, winterberry, and other species.

In eastern St. Louis County, Black Ash Swamp occurs in draws on the Vermillion moraine and the Toimi drumlin field. It also occurs as inclusions in disturbed white cedar stands. On the Aitkin lacustrine plain and elsewhere in St. Louis and Itasca Counties, Black Ash Swamp is floristically similar to White Cedar Swamp, to Shrub Swamps, and to Wet Meadow, communities with which it intergrades. The tree canopy cover ranges from nearly closed (in post-fire, even-aged stands) to open (usually in stands in wetland complexes). Where the tree canopy is open, the understory vegetation is patchy, ranging from open, mixed alder and willow swamps to minerotrophic sedge meadows. Associated tree species include white cedar, red maple, paper birch, balsam fir, and mountain ash, with speckled alder dominant in the shrub layer. Sensitive fern (Onoclea sensibilis), northern bugleweed (Lycopus uniflorus), common mint (Mentha arvensis), and marsh skullcap (Scutellaria galericulata) are characteristic herbs. In eastern Marshall County, Black Ash Swamp occurs at the bases of beach-ridge slopes; most likely these sites are areas of groundwater seepage.

At present, there are no recognized sections of Black Ash Swamp. There is one recognized subtype (the Seepage Subtype), which occurs along the St. Croix River and its tributaries in Washington, Chisago, and Pine counties.
Black ash swamp seepage subtype

Mn DNR Natural Heritage description: In Washington and Chisago counties, very local, small stands of Black Ash Swamp occur in seepage zones at the bases of river terrace slopes; these stands are classified as Seepage Subtypes of Black Ash Swamp. Skunk cabbage (Symplocarpus foetidus) and dense tussocks of the fine-bladed sedge, Carex bromoides are characteristic in seepage Black Ash Swamps, and the subtype also provides habitat for two rare species, bog bluegrass (Poa paludigena) and water-pennywort (Hydrocotyle americana). Black Ash Swamp and Mixed Hardwood Swamp are often closely associated and difficult to separate from one-another in these seepage zones.
Mixed hardwood swamp

MLCCS definition: A forest with saturated hydrology, growing on muck or shallow peat. Tree cover is >30%, of which <50% is black ash and <50% is tamaracks, white cedars, and black spruces combined.

Mn DNR Natural Heritage description: Mixed Hardwood Swamp is present in the deciduous forest-woodland and conifer-hardwood forest zones. The community has a mixed canopy of hardwoods, including paper birches, yellow birches, American elms, black ashes, red maples, quaking aspens, and green ashes. Black ashes, although commonly present, never form more than 50% of the canopy cover in the community. Tamarack or white pine are also occasionally co-dominant canopy tree species. The tree canopy cover ranges from sparse to dense, with the density of the shrub cover varying inversely with the density of the tree canopy.

Mixed Hardwood Swamp occurs most commonly on muck and shallow peat on lake plains and floodplains. It is a long-lived community and has old-growth potential. Like Black Ash Swamp, Mixed Hardwood Swamp varies considerably in its composition across Minnesota. The descriptions below are for specific areas for which information exists.

On the Anoka Sand Plain, Mixed Hardwood Swamp is common in shallow wetlands, especially near upland margins. On sites that are not too wet, Mixed Hardwood Swamp may succeed minerotrophic Alder Swamp. Common canopy dominants on the Sandplain are tamaracks, paper birches, red maples, yellow birches, and black ashes. Occasionally, white pines form a patchy supercanopy above the hardwood canopy. Speckled alders and poison sumacs are the most common shrubs. Other associated species are interrupted fern (Osmunda claytoniana), mad-dog skullcap (Scutellaria lateriflora), marsh marigold (Caltha palustris), the sedge Carex stipata, and mosses, including some sphagnum hummocks. Mixed Hardwood Swamps on the Anoka Sandplain harbor two rare plant species, halberd leaved tearthumb (Polygonum arifolium) and yellow bartonia (Bartonia virginica). Mixed Hardwood Swamp is perhaps the most species-rich community in east-central Minnesota.

Mixed hardwood swamp seepage subtype

Mn DNR Natural Heritage description: A seepage subtype of Mixed Hardwood Swamp occurs in groundwater seepage areas at the bases of terrace slopes near the St. Croix River in Washington, Chisago, and Pine counties. The groundlayer commonly contains skunk cabbage (Symplocarpus foetidus) and dense tussocks of the fine-bladed sedge, Carex bromoides. Basswood often is present in the tree canopy. The Seepage Subtype is habitat for two rare species, bog bluegrass (Poa paludigena) and water-pennywort (Hydrocotyle americana).
SHRUB SWAMP

Alder swamp

MLCCS definition: Vegetation on seasonally flooded soils with <30% tree cover and >50% cover by tall shrubs (not dwarf-shrubs), of which alders are the most abundant species.

Mn DNR Natural Heritage description: Alder Swamp is a minerotrophic wetland with a canopy of tall shrubs dominated by speckled alder, often mixed with other shrub species such as willows, bog birch, poison sumac, or alder buckthorn. Common understory species in the community are tussock sedge (Carex stricta), prairie sedge (Carex prairea), lake-bank sedge (Carex lacustris), broad-leaved cattail (Typha latifolia), blue-joint (Calamagrostis canadensis), northern marsh fern (Thelypteris palustris), jewel-weed (Impatiens capensis), and Sphagnum squarrosum. The shrub canopy is usually continuous and dense, but may be interrupted, especially as a result of flooding. The understory graminoid cover tends to be sparse wherever the shrub canopy is especially dense. Graminoid-dominated openings are not distinctly separated from shrub clumps as in Wet Meadow or Fen communities. Trees, including northern white cedars, tamaracks, black ashes, and paper birches, are occasionally present in Alder Swamps, but have less than 30% cover.
Willow Swamp

MLCCS definition: Vegetation on seasonally flooded soils with <30% tree cover and >50% cover by tall shrubs (not dwarf-shrubs), where <50% of the shrubs are alders and gaps are dominated by emergents >1m tall.

Mn DNR Natural Heritage description: Willow Swamp is a minerotrophic wetland with a canopy of medium to tall (>1m) shrubs dominated by willows (especially pussy willow, slender willow, and Bebb's willow) and red-osier dogwood. Other shrubs, such as speckled alder, bog birch, poison sumac, and alder buckthorn, may be common in the tall shrub layer, although speckled alder is never the most abundant species present. Herbaceous species (especially graminoids) characteristic of Wet Meadow/Fen communities are common in the more open occurrences of the community. However, in Willow Swamps, unlike Wet Meadow/Fen communities, these graminoid-dominated patches are poorly separated from clumps of shrubs. The most common herbs are tussock sedge (Carex stricta), prairie sedge (Carex prairea), lake-bank sedge (Carex lacustris), broad-leaved cattail (Typha latifolia), blue-joint (Calamagrostis canadensis), northern marsh fern (Thelypteris palustris), and jewel-weed (Impatiens capensis).

Willow Swamps dominated by bog birch are closely related to the Shrub Subtype of Rich Fen but have more minerotrophic indicator species [such as Alnus rugosa, Ilex verticillata, Impatiens capensis, and Lycopus uniflorus] than are present in Rich Fens. Following fire in Conifer Swamps or in the Shrub Subtype of Rich Fens there may be initially a dense cover of willows (usually balsam willow and bog willow), but these stands are best classified as successional stages of Conifer Swamp or Rich Fen rather than as Willow Swamp. The dense groves of sand-bar willow or juvenile black willow that occur on sand bars along rivers are not considered Shrub Swamp communities but instead River Beach communities, as they occur on mineral rather than peat or muck substrates.
Shrub swamp seepage subtype

MLCCS definition: This vegetation grows on saturated soils with <30% tree cover and >50% shrub cover in areas of groundwater seepage.
Mn DNR Natural Heritage description: Seepage shrub swamps are wet, shrub-dominated communities on organic soils saturated by groundwater and with seepage streams occurring throughout. They are most commonly associated with prairie, wet meadow, or calcareous fen communities. In these areas, the shrub layer is commonly dominated by one or a mix of any of the following shrub species: bog birch, pussy willow, slender willow, and red-osier dogwood. Herbaceous layer is usually dominated by sedges, including prairie sedge (Carex prairiea), tussock sedge (C. stricta), and woolly sedge (C. lanuginosa). Seepage shrub swamps occasionally occur in association with forest communities, where they include species associated with seepage swamps such as speckled alder, skunk cabbage, jewelweed, and Carex bromoides.

Wet meadow shrub subtype

See description of Wet Meadow
EMERGENT MARSH

Cattail marsh

MLCCS definition: A wetland on semipermanently flooded soils with <30% tree cover and <50% shrub cover and dominated by cattails.

Mn DNR Natural Heritage description: Cattail Marsh is an emergent marsh dominated by cattails (including Typha angustifolia, T. latifolia, and their hybrids). It occurs most commonly along lake margins and in shallow basins, although it is sometimes also present in river backwaters. Lacustrine cattail marshes typically have a muck-bottom zone bordering the shoreline, where cattails are rooted in the bottom substrate, and a floating mat zone, where the roots do not contact the bottom but instead the plants grow suspended in a buoyant peaty mat. Associated species vary widely, but some of the most common ones are sedges of the genus Carex (C. aquatilis, C. rostrata, and C. lanuginosa), bulrushes (Scirpus americanus, S. acutus, and S. heterochaetus), and broad-leaved herbs such as northern marsh fern (Thelypteris palustris), swamp milkweed (Asclepias incarnata), jewel-weed (Impatiens capensis), broad-leaved arrowhead (Sagittaria latifolia), mad-dog skullcap (Scutellaria lateriflora), marsh skullcap (Scutellaria galericulata), and blue vervain (Verbena hastata).
Mixed emergent marsh

MLCCS definition: A wetland on semipermanently flooded soils with <30% tree cover and <50% shrub cover that is NOT dominated by cattails or non-native species.

Mn DNR Natural Heritage description: Mixed emergent marsh is dominated by wetland species other than cattails. Bulrushes are the most common dominants, especially hard-stemmed bulrush (Scirpus acutus), river bulrush (Scirpus fluviatilis), softstem bulrush (Scirpus validis), Scirpus americanus, and Scirpus heterochaetus. Common reed grass (Phragmites australis), spike rushes (Eleocharis spp.), and (in some river backwaters) prairie cordgrass (Spartina pectinata) are less common dominants. In general, Mixed Emergent Marsh tends to occur on harder pond, lake, or river bottoms than Cattail Marsh and is less likely to contain the forbs that grow on the floating peat mats present in many cattail marshes. Broad-leaved arrowhead (Sagittaria latifolia) and aquatic macrophytes are the most common non-graminoid associates. Many Mixed Emergent Marsh species are sensitive to fertilizer run-off and other artificial disturbances, and disturbed Mixed Emergent Marshes (especially in the Prairie Zone) tend to convert to Cattail Marshes or become strongly dominated by reed canary grass (Phalaris arundinacea) or common reed grass (Phragmites australis), species that increase in abundance with disturbance.

Mixed Emergent Marsh is a broad community type, encompassing all marshes dominated by species other than cattails. Therefore, subtyping or recognition of new marsh types is likely following more thorough inventories of these marshes. New divisions most likely will be made according to dominant species or basin types (e.g., lacustrine versus riverine), or both. There are two geographic sections, a Forest Section and a Prairie Section. The dominant species in the Prairie Section tend to have a Great Plains distribution while those in the Forest Section tend to have a Great Lakes distribution.
WET MEADOW / FEN

Wet prairie

MLCCS definition: A prairie species dominated grassland growing on temporarily flooded soils with <30% tree cover and <50% shrub cover (<30% in northwestern Minnesota).

Mn DNR Natural Heritage description: Wet prairie occurs mainly in the southern and western parts of the prairie zone, with scattered occurrences in the deciduous forest-woodland zone. Typically, Wet Prairie is dominated by grasses, but sedges are also important in the community. The major cover-forming grasses in wet prairies in eastern Minnesota are prairie cordgrass (Spartina pectinata) and blue-joint (Calamagrostis canadensis). Prairie cordgrass and blue-joint are also present in Wet Prairies in western Minnesota, but the major cover-forming grasses in the west are bog reed-grass (Calamagrostis inexpansa), big bluestem (Andropogon gerardii), and the low grass, mat muhly (Muhlenbergia richardsonis). Other common grasses in the community are switchgrass (Panicum virgatum), wheatgrass (Agropyron trachycaulum), fowl meadow grass (Poa palustris), and sweet grass (Hierocloe odorata). The introduced grass redtop (Agrostis stolonifera) is often present on disturbed sites. Common Wet Prairie sedges are Carex lanuginosa, C. sartwellii, C. tetanica, and, in the west, C. praegracilis. Stiff rush (Juncus balticus) is frequently present. 

Forbs are abundant in Wet Prairies, but on the whole fewer forb species occur in Wet Prairie than in Mesic Prairie. Common widespread Wet Prairie forb species are panicled aster (Aster lanceolatus), New England aster (A. novae-angliae), meadow ragwort (Senecio pseudaureus), giant goldenrod (Solidago gigantea), Riddell's goldenrod (S. riddellii), giant sunflower (Helianthus giganteus), sawtooth sunflower (H. grosseserratus), sneezeweed (Helenium autumnale), gay-feather (Liatris pycnostachya), blazing-star (L. ligulistylis), grass-leaved goldenrod (Euthamia graminifolia), Indian hemp (Apocynum sibiricum), golden alexanders (Zizia aurea), closed gentian (Gentiana andrewsii), yellow star-grass (Hypoxis hirsuta), marsh vetchling (Lathyrus palustris), tall meadow rue (Thalictrum dasycarpum), prairie loosestrife (Lysimachia quadriflora), Virginia mountain-mint (Pycnanthemum virginianum), swamp lousewort (Pedicularis lanceolata), and northern bog violet (Viola neprophylla). Small willows (pussy willow and other willow species) and meadowsweet are common in the community; willow and aspen trees are also sometimes present, growing either singly or scattered in small clumps along wetland margins. 

Wet Prairie is a fire-dependent community, with shrub and tree cover increasing in the community in the absence of fire (though regular haying will also prevent increased shrub and tree cover in the community.) Wet Prairie occurs in low areas (such as depressions and drainageways) where the water table remains within the plant rooting zone for several weeks during the growing season, but where inundation occurs only infrequently and briefly. In some Wet Prairies groundwater seepage causes soils to be very moist or wet. Wet Prairie is especially common on broad, poorly drained flats in the Glacial Lake Agassiz Interbeach Area, where there are many areas of artesian seepage. In the deciduous forest-woodland zone, Wet Prairie exists on broad, nearly level river terraces or in shallow depressions on outwash.

The soils within the community are mainly mollisols (aquolls). They range in texture from silty clays to fine sands and are somewhat poorly drained to very poorly drained. Impermeable subsurface layers impede soil drainage on some sites, and a thin layer of muck may be present at the ground surface on Wet Prairies in seepage areas. Most soils are calcareous. Salt concentrations (sulfates of calcium and magnesium) high enough to influence the species composition of the community are present in the soils of Wet Prairies along the western edge of Minnesota, primarily in the Agassiz Lacustrine Plain. 

On drier sites Wet Prairie often grades into wet-mesic stands of Mesic Prairie; on wet sites it often grades into Wet Meadow. Mesic Prairie, Wet Prairie, and Wet Meadow do not have well-defined floristic boundaries, and sometimes are difficult to separate from one-another in the field when they occur together. Shrub cover increases in Wet Prairie northward, and in the northern part of the community's range Wet Prairie often grades into Wet Brush-Prairie. Wet Prairie in southeastern Minnesota is distinctive from that elsewhere in the state, containing several species with restricted distribution. Floristic diversity is low in Wet Prairies in western Minnesota, but distinctive species assemblages occur there in association with saline sites.
Wet meadow

MLCCS definition: A wetland on saturated soils where peat is <0.5m deep and the leaves of most grasses and sedges (such as Calamagrostis canadensis, Carex lacustris, and C. stricta, NOT prairie species) are >3mm wide. There is <50% cover by tall shrubs, no sphagnum moss, and no groundwater discharge.

Mn DNR Natural Heritage description: Wet Meadow is present throughout Minnesota. The groundlayer of the community is composed of dense, closed stands of predominately wide-leaved sedges (e.g., Carex lacustris, C. stricta, C. aquatilis C. rostrata, C. haydenii) or grasses (e.g., Calamagrostis canadensis, C. inexpansa). Forb cover and diversity usually are high. Forbs such as spotted joe-pye weed (Eupatorium maculatum), common mint (Mentha arvensis), turtlehead (Chelone glabra), and swamp milkweed (Asclepias incarnata) are conspicuous. Shrub cover in Wet Meadows ranges from 0 to 70% and is composed of Bebb's willows and pussy willows. Mosses are rare or absent.

Wet Meadow occurs on wet mineral soil, muck, or shallow peat (<0.5 m). Standing water (generally stagnant) is present in the spring and after heavy rains, but the water table is generally below the soil surface for most of the growing season. The drawdown of the water table as the growing season progresses enables the oxidation of dead organic matter that has accumulated on the ground surface from previous years. This process makes available nutrients for some of the nutrient-demanding species present in the community. Occurrences of Wet Meadow along stream courses or adjacent to lakes often have fairly constant water levels relative to Wet Meadows in depressions or basins. On these sites siltation may be important in maintaining high nutrient levels.

Wet Meadow tends to succeed to Shrub Swamp communities in the absence of fire. Water-table lowering caused by drought or by ditching promotes succession of Wet Meadow to Shrub Swamps. Wet Meadows on organic soils, like other communities that occur on organic soils, recover very slowly, if at all, once altered by artificial flooding or draining.
There is one subtype, a Shrub Subtype.

Wet meadow shrub subtype

MLCCS definition: A wetland with 50-70% cover by tall shrubs where peat is <0.5m deep and gaps are NOT dominated by emergents >1m tall. The leaves of most grasses and sedges (such as Calamagrostis canadensis, Carex lacustris, and C. stricta, NOT prairie species) are >3mm wide.

NVCS description of an equivalent community: This wet shrub meadow type is found in the northern prairie-forest border area of the midwestern United States and Canada, extending from Illinois to Manitoba. Stands may occur along stream courses or adjacent to lakes or in upland depressions. Soils are wet mineral, muck, or shallow peat (<0.5 m). Standing water is present in the spring and after heavy rains, but the water table draws down by mid-summer. Seepage areas may also occur. Shrub cover is at least 25 percent but does not become thick. Dominant species include Cornus sericea, Salix bebbiana, Salix discolor, Salix petiolaris, and Spiraea alba. Herbaceous species are typical of wet herbaceous meadows, and include the sedges Carex aquatilis, Carex atherodes, Carex haydenii, Carex lacustris, Carex lanuginosa, Carex rostrata, Carex stricta, or grasses Calamagrostis canadensis and Calamagrostis stricta. Forbs include Asclepias incarnata, Aster lanceolatus, A. lateriflorus, A. novae-angliae, A. puniceus, Chelone glabra, Eupatorium maculatum, and Mentha arvensis. In northern Illinois prairie meadow species may include Asclepias purpurascens, Coreopsis tripteris, Gentianella quinquefolia, and Heliopsis helianthoides.

Seepage meadow

MLCCS definition: A wetland on saturated soils where peat is <0.5m deep and the leaves of most grasses and sedges (such as Calamagrostis canadensis, Carex lacustris, and C. stricta, NOT prairie species) are >3mm wide. There is <50% cover by tall shrubs and no sphagnum moss. Groundwater is discharged from springs, often forming rivulets.

Mn DNR Natural Heritage description: Seepage Meadow probably occurs throughout Minnesota, but is best documented in the St. Croix valley. Skunk cabbage (Symplocarpus foetidus) and angelica (Angelica atropurpurea) are the dominant plants and are indicative of the community. Graminoid cover is generally low; broad-leaved sedges (Carex lacustris, C. stricta, C. stipata, and C. comosa) are the most common graminoid species. Northern marsh fern (Thelypteris palustris) and jewel-weed (Impatiens capensis) are common cover-forming species. Three rare species--bog bluegrass (Poa paludigena), water-pennywort (Hydrocotyle americana), and false mermaid (Floerkea proserpinacoides)--appear to be endemic to Seepage Meadow communities or to small inclusions of Seepage Meadow in swamp forests.

Seepage Meadows develop around spring heads and in broader areas of groundwater discharge, most commonly in deep glacial meltwater-cut river valleys, at the bases of slopes separating stream terraces. The upwelling groundwater is cold and flows year-round. Peat is present in some seepage areas, sometimes in layers greater than one meter thick. Other seepage areas have little organic material, with the groundwater welling up through carbonate encrusted gravel.

There are no recognized subtypes or sections of Seepage Meadow. Most occurrences of Seepage Meadow are small and are classified as inclusions within seepage subtypes of Tamarack Swamp or Hardwood Swamp communities.

Calcareous seepage fen

MLCCS definition: A wetland on saturated soils where peat is >0.5m deep and the leaves of most grasses and sedges are <3mm wide. There is calcareous groundwater seepage, <50% cover by shrubs (including dwarf-shrubs), and no sphagnum moss.

Mn DNR Natural Heritage description: Calcareous Seepage Fen is an open sedge and rush community that occurs throughout Minnesota. The groundlayer is usually dominated by wiregrass sedge (Carex lasiocarpa), Carex sterilis, beaked-sedge (Rhynchospora capillacea), spike-rush (Eleocharis rostellata), and Scirpus cespitosus. Marsh muhly (Muhlenbergia glomerata), grass of Parnassus (Parnassia glauca) and Kalm's lobelia (Lobelia kalmii) are often present in Calcareous Seepage Fens (as well as in Rich Fens). Shrubs, including bog birch, sage-leaved willow, and shrubby cinquefoil, are common in the community. Mosses range in cover from abundant to scarce.

Calcareous Seepage Fens occur on shallow or deep peaty soils in areas of calcareous groundwater discharge. The surface water is usually circumneutral (pH 6.8 - 8.0) with high concentrations of dissolved salts ([Ca2+] = 10-100 mg/l) that often form a visible marl precipitate. The discharge water is low in oxygen (anoxic), which is believed to be important in inhibiting dense vegetation growth, thereby promoting the occurrence of several rare heliophytic vascular and bryophyte plant species in the community.
Calcareous seepage fen prairie subtype

Mn DNR Natural Heritage description: The Prairie Subtype (which occurs in both the prairie and deciduous forest-woodland zones) contains many characteristically prairie species, including big bluestem (Andropogon gerardi), yellow stargrass (Hypoxis hirsuta), Virginia mountain-mint (Pycnanthemum virginianum), starry false Solomon's-seal (Smilacina stellata), and golden alexanders (Zizia aurea). The Prairie Subtype also commonly contains patches of emergent aquatic species such as broad-leaved cattail (Typha latifoliay, hard-stemmed bulrush (Scirpus acutus), Scirpus americanus), and common reed grass (Phragmites australis). The Prairie Subtype is divided into three geographic sections, a Southeast Section, a Southwest Section, and a Northwest Section.
PRIMARY COMMUNITY

Midwest Sandstone Moist Cliff

MLCCS definition: A cliff with <25% vegetative cover primarily composed of sandstone, NOT on Lake Superior, and without continuous groundwater seepage. Aralia nudicaulis, Asarum canadense, Mitella diphylla, Cystopteris bulbifera, or C. fragilis are common, often on north- or east-facing slopes.

NVCS description: This moist sandstone cliff community is found throughout the central and upper midwestern United States and adjacent Canada, from Ohio and Ontario west to Minnesota, south to Kansas and east to Indiana. Stands occur as steep to vertical rock exposures of sandstone bedrock. Aspect is variable, but stands are best developed on north- and east-facing slopes, or under sandstone overhangs. Vegetation is restricted to shelves, cracks and crevices in the rock, generally averaging less than 20 percent, and often dominated by forbs and ferns, with mats of mosses and lichens. In the Ozarks and Interior Low Plateau, the herbaceous layer contains the forbs Dicentra canadensis, Dodecatheon frenchii, Heuchera parviflora, Hypericum walteri, Mitchella repens, Mitella diphylla, among others, and the ferns Athyrium filix-femina, Cystopteris bulbifera, Osmunda cinnamomea, Osmunda regalis, and Trichomanes boschianum. In the Allegheny region of Ohio, the sandstone cliffs include the forbs Agrostis perennans, Aquilegia canadensis, Mitchella repens, and Viola blanda, and the ferns Asplenium montanum, Asplenium pinnatifidum, Asplenium rhizophyllum, Asplenium trichomanes, Cystopteris fragilis, Dennstaedtia punctilobula, Dryopteris intermedia, Dryopteris marginalis, Polypodium virginianum, and the rare Asplenium bradleyi. In Minnesota and Wisconsin the moist cliffs include forbs, such as Aralia nudicaulis, Asarum canadense and Mitella diphylla, and the ferns Cystopteris bulbifera and Cystopteris fragilis. The nonvascular layer is poorly described. Seepage areas in Minnesota include Sullivantia renifolia (also found in Missouri) and Cryptogramma stelleri.

Natural disturbances include wind and storm damage, activity by cliff-dwelling animals in the crevices, ledges and rock shelters, and the build up and collapse of ice (Nelson 1985).

Midwest Dry Limestone/Dolostone Cliff

MLCCS definition: A cliff with <25% vegetative cover NOT on Lake Superior, primarily composed of limestone or dolostone, and without continuous groundwater seepage.

NVCS description: This limestone/dolostone cliff community type is found throughout the midwestern United States and adjacent Canada, from Ohio and Ontario, west to Minnesota, south to Kansas, and possibly Arkansas, and east to Indiana. Stands occur as steep to vertical rock exposures of limestone bedrock. Aspect is variable, but stands are best developed on south- and west-facing slopes. Vegetation is restricted to shelves, cracks and crevices in the rock, generally averaging less than 20 percent, and typically consisting of vines and ferns. In the Ozarks and Interior Plateau region, ferns include Cheilanthes feei, Argyrochosma dealbata (= Notholaena dealbata), Pellaea atropurpurea, and Pellaea glabella. Herbaceous forbs and graminoids include Aquilegia canadensis, Houstonia nigricans, Mentzelia oligosperma, Muhlenbergia cuspidata, Sedum pulchellum, and Solidago drummondii. Lichens include Dermatocarpon lachneum, Lecanora muralis and Psora russellii. In Ohio, stands contain the ferns Pellaea atropurpurea, and Pellaea glabella, and the forbs Aquilegia canadensis, Arabis laevigata, Heuchera americana, Hydrangea arborescens, and Sedum ternatum. Scattered woody plants across the range include Celastrus scandens, Juniperus virginiana, Parthenocissus quinquefolia, Physocarpus opulifolius, Quercus prinus (southward), and Toxicodendron radicans (= Rhus radicans), and farther north, Taxus canadensis, Thuja occidentalis, and Tsuga canadensis.

Natural disturbances include drought stress, wind and storm damage, and disturbances from cliff-dwelling animals, particularly in the crevices, ledges and rock shelters (Nelson 1985).

Midwest Sandstone Dry Cliff

MLCCS definition: A cliff with <25% vegetative cover primarily composed of sandstone, NOT on Lake Superior, and without continuous groundwater seepage, often on south- or west-facing slopes. Aralia nudicaulis, Asarum canadense, Mitella diphylla, Cystopteris bulbifera, or C. fragilis are NOT common.

NVCS description: This dry sandstone cliff community is found throughout the central and upper Midwestern United States and adjacent Canada, ranging from Ohio and Ontario west to Minnesota, south to Kansas, and east to Indiana. Stands occur as steep to vertical rock exposures of sandstone bedrock. Aspect is variable, but stands are best developed on south- and west-facing slopes. Vegetation is restricted to shelves, cracks and crevices in the rock, generally averaging less than 20 percent. Mosses and lichens are common, including crustose lichens. In the Ozarks and Interior Low Plateau, scattered occurrences of woody species, such as Juniperus virginiana, Quercus stellata, Vaccinium arboreum, and Vaccinium pallidum (= Vaccinium vacillans), are found; farther east in Ohio, woody species include Tsuga canadensis, Betula lutea, Kalmia latifolia, and Hydrangea arborescens. In the Ozarks and Interior Low Plateau, the herbaceous layer contains the ferns Asplenium bradleyi, Asplenium pinnatifidum, Cheilanthes lanosa, Dennstaedtia punctilobula, and Dryopteris marginalis. In the Allegheny region of Ohio, the sandstone cliffs contain the forbs Agrostis perennans, Aquilegia canadensis, Mitchella repens, and Viola blanda, and the ferns Asplenium montanum, Asplenium pinnatifidum, Asplenium rhizophyllum, Asplenium trichomanes, Cystopteris fragilis, Dennstaedtia punctilobula, Dryopteris intermedia, Dryopteris marginalis, Polypodium virginianum, and the rare Asplenium bradleyi (some of these species in Ohio may be more common in moist sandstone cliffs). In Minnesota and Wisconsin the dry cliffs include forbs, such as Aquilegia canadensis, Campanula rotundifolia, Solidago hispida, Solidago sciaphila (Driftless area endemic), Toxicodendron radicans, Selaginella rupestris, Silene antirrhina, and Tradescantia ohioensis, and the ferns Asplenium trichomanes, Pellaea atropurpurea, Pellaea glabella, Polypodium vulgare, and Woodsia spp. The nonvascular layer in Missouri includes the mosses Brothera leana, Polytrichum spp., and Rhodobryum roseum, and the lichens, Acarospora chlorophana, Cladonia mateocyatha, Cladonia strepsilis, and Dermatocarpon miniatum.

Natural disturbances include drought stress, wind and storm damage, and disturbances from cliff-dwelling animals, particularly in the crevices, ledges and rock shelters (Nelson 1985).

Midwest Quartzite - Granite Rock Outcrop

MLCCS definition: Bedrock (not vertical, or if vertical <3m high) with <25% vegetative cover NOT on shore of river or lake and NOT occurring in the northern conifer-hardwood zone.
NVCS description: This quartzite-granite rock outcrop community type is found on rocky, relatively level or hilly regions in the upper midwestern United States, particularly in southwestern Minnesota, eastern South Dakota, and the Baraboo Hills of Wisconsin. The vegetation is sparse, with little soil development, and extreme temperature fluctuations. The outcrops are composed primarily of Sioux quartzite, granite and gneiss. This community, in Minnesota and South Dakota contains a sparse vegetation layer, with scattered succulents and many annuals. Vegetation growing in the patchy soils include Opuntia fragilis', Opuntia macrorhiza, Escobaria vivipara (= Coryphantha vivipara), and Lomatium orientale, as well as Selaginella rupestris, Talinum parviflorum, Woodsia ilvensis, and a variety of spring and summer blooming annuals. In the Baraboo Hills, Opuntia humifusa (= Opuntia compressa), Schizachyrium scoparium, and Bouteloua curtipendula are typical.

This community type is found in southwestern Minnesota (especially the Minnesota River Valley between New Ulm and Ortonville and in Cottonwood, Pipestone, and Rock counties), eastern South Dakota (especially east and west of Sioux Falls, and, at least historically, around Millbank) and in the Baraboo Hills of Wisconsin.
Lake Mud Flats 

MLCCS definition: Mud flat with <25% vegetative cover NOT along a river and NOT dominated by plant species tolerant of high concentrations of dissolved salts, such as Salicornia rubra, Puccinellia nuttalliana, and Scirpus paludosis (maritimus).
NVCS description: The lake mudflat community type is found throughout the upper midwestern Region of the United States and adjacent Canada . It ranges from Minnesota and Manitoba east to Michigan and Ontario, and south to Indiana. Stands occur in shallow basins or lake margins that flood in the spring and draw down later in the season, exposing wet, muddy sediments on which plant species subsequently grow. Great Lakes shore mudflats are placed here as well. Substrate includes silt and clay mixed with marl or sedimentary peats comprised of plant and animal residues precipitated from standing water. Rooted aquatics may grow during the flood stages, leaving organic debris on the surface during drawdowns. The composition and structure of the vegetation is influenced by the flooding regime. In general, the vegetation is composed of dryland forms of aquatic plants and seedlings originating from seeds dormant in the sediment or washed in from other communities. These aquatics include Heteranthera spp., Nuphar spp., Nymphaea spp., Polygonum amphibium, and Potamogeton spp. As the vegetation matures over the summer and early fall, graminoids or forbs may dominant, including species of Cyperus spp., Juncus spp., Polygonum spp., and Scirpus spp. 

River Mud Flats 

MLCCS definition: Mud flat with <25% vegetative cover along a river.

NVCS description: The river mudflat community type is found throughout the upper and central midwestern region of the United States and adjacent Canada, and probably more widely. Currently, it ranges from Minnesota and Manitoba east to Michigan and Ontario, and south to Illinois and Indiana. Stands occur in riverine areas that flood in the spring, but dry out later in the season, exposing wet, muddy sediments on which plant species subsequently grow. Substrate includes silt and clay. The composition and structure of the vegetation is influenced by the flooding regime. Vegetation of this type has not been characterized. Stands in south-central Illinois and east-central Missouri contain the characteristic, and rare, Boltonia decurrens.

Spring floods and subsequent draw down cause the exposure of mud flats.

Riverine Sand Flats - Bars 

MLCCS definition: Sandy beach with <25% vegetative cover NOT along the shore of a lake.

NVCS description: 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. 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 fascicularis, Polygonum spp. (including Polygonum lapathifolium), Rorippa sinuata, Sporobolus cryptandrus, and Xanthium strumarium.

This community can be very short-lived. For example, in Nebraska, it rarely persists for more than a single season before it is either destroyed by flooding or succeeds to other communities such as Salix exigua communities (Steinauer and Rolfsmeier 1997).

AQUATIC COMMUNITY

Water Lily Open Marsh

NVCS description: This rooted aquatic or open marsh community occupies shallow water depressions, oxbow ponds, backwater sloughs of river floodplains, slow moving streams, ponds, and small lakes throughout the central and eastern United States, extending from Maine to Ontario and Minnesota, south to Oklahoma and east to Georgia.. It is dominated by rooted, floating-leaved aquatic species, with both submergent and emergent aquatics also present. Nuphar lutea ssp. advena and Nymphaea odorata are dominants. Other species present may include Brasenia schreberi, various Potamogeton spp., Polygonum amphibium, and Polygonum coccineum. Submerged aquatics that are more common in the southern part of the range include Cabomba caroliniana, Ceratophyllum demersum, and Heteranthera dubia. 6/98 NAP Open water marsh or still lakeshores and slow-moving streams, dominated by floating-leaved plant and emergents.
Northern Water Lily Aquatic Wetland

NVCS description: This water lily aquatic wetland type occurs throughout the upper midwestern region of the United States and adjacent Canada. Stands occur in open, slow-moving water on lakes and streams, often less than 0.5 m deep. The substrate is variable, from muck to sedimentary peat. Emergent vegetation cover is less than 25% and floating-leaved aquatics cover at least 25% of the surface. Typical dominants vary from stand to stand, but include Nymphaea odorata, Nuphar lutea ssp. pumila, and Nuphar lutea ssp. variegata. Other dominants may include Brasenia schreberi and Potamogeton amplifolius. A variety of emergent species can occur with this type.

Midwest Pondweed Submerged Aquatic Wetland

MLCCS definition: Standing water with >25% cover by rooted species that either float or are submerged, most of which are NOT water lilies.

NVCS description: This broadly defined submerged aquatic or open marsh type is found throughout the midwestern region of the United States and adjacent Canada. Based on information in the northern parts of the Midwest, several vegetation subgroups can be recognized that may be separate associations. Subgroup A is a shallow (<50 cm), sparsely vegetated, open water marsh found on sand, or organic and mineral material trapped in rocky bottoms. Stands are often exposed to wave action and found in oligotrophic lakes. Dominant plants often have basal rosettes that are resistant to wave action. Typical species include Elatine minima, Eriocaulon aquaticum, Gratiola aurea, Isoetes echinospora, Isoetes macrospora, Juncus pelocarpus, and Lobelia dortmanna. Subgroup B is a shallow (<50 cm) open water marsh with emergent cover <25 percent and floating-leaved aquatics >25 percent. Substrate is a mineral soil (often sand), boulders, or a mixture of sedimentary peat and fine mineral soil. Stands can be exposed to waves or are in stream channels. Stands may often be dominated by a single species. Typical dominants include Eleocharis acicularis, Myriophyllum spp., Potamogeton amplifolius, Potamogeton gramineus, Potamogeton praelongus, Potamogeton robbinsii, Sparganium fluctuans, and Utricularia vulgaris. Subgroup C includes open water marsh with emergent cover <25 percent and floating leaved aquatics >25 percent. Substrate is sedimentary peat and stands are often found in sheltered bays of lakes and streams which do not have high wave energy. Stands may often be dominated by a single species. Typical dominants include Ceratophyllum demersum, Lemna spp. Myriophyllum sibiricum, Myriophyllum verticillatum, Potamogeton natans, Potamogeton pectinatus, Potamogeton richardsonii, Potamogeton zosteriformis, Ranunculus aquatilis, Utricularia vulgaris, and Vallisneria americana.

Glossary











Conifer (tree) - a needle-leaved tree with cones (i.e., a gymnosperm). (MN DNR) Note: The MLCCS changed NVCS’s Evergreen classification to coniferous, thus moving tamarack and tamarack forests from the NVCS deciduous classification to a coniferous classification.

Cover - the proportion of the ground covered by projecting the plant canopy or artificial surfaces vertically downward onto the ground. This would be the proportion of the ground surface shaded by plants if the sun were directly overhead. (MN DNR)

Deciduous - Describes a woody plant that seasonally loses all of its leaves and becomes temporarily bare-stemmed. (NVCS). Note: The MLCCS changed NVCS’s Evergreen classification to coniferous, thus moving tamarack and tamarack forests from the NVCS deciduous classification to a coniferous classification.

Emergent - A plant capable of surviving indefinitely with its root system and lower stem submerged and its aerial shoots above water (e.g., cattails). (MN DNR)

Floodplain - A flat terrace along a stream or river, created by erosion and deposition of sediment during flood cycles. Signs of active flooding include debris caught in trees growing on the floodplain or ice scars at the bases of the trees. (MN DNR)

Forb - A broad-leaved herbaceous plant. (NVCS)

Graminoid - A plant with linear "grass-like" leaves that typically branch vertically from the stem. Graminoids are members of the Gramineae, Cyperaceae, Juncaceae, Iridaceae, Typhaceae, Sparginiaceae, and other families. (MN DNR)
Herbaceous - A plant without a persistent above-ground woody stem (e.g. graminoids, forbs, and ferns). (MN DNR)

Mesic habitat - A habitat with average soil moisture, where soil moisture is not limiting to plant growth during the growing season, and soils are not saturated except following rain or spring snowmelt. (MN DNR)

Minerotrophic - A wetland receiving nutrients from groundwater as well as from rainwater, or a wetland with peat and surface water nutrient content considerably higher than that of rainwater. (MN DNR)

Peat soil - Unconsolidated soil consisting largely of undecomposed (fibric peat), slightly decomposed (hemic peat), or mostly decomposed (sapric peat or muck) organic matter accumulated under conditions of excessive moisture. (MN DNR)

Shrub - A perennial woody species with a life form that is usually less than 4 to 5 meters or 13 to 16 feet in height at maturity and under optimal growing conditions. Typically, plants have several stems arising from or near the ground, but this term includes short tuft-tree and woody vine species; length of vine may exceed 5 meters; shrub species growth form may be taller than 5 meters or single-stemmed under certain environmental conditions.(NVCS)

Substrate - The soil or other medium on which a community occurs
Tree - Perennial, woody species life form with a single stem (trunk), normally greater than 4 to 5 meters or 13 to 16 feet in height at maturity and under optimal growing conditions. Under certain environmental conditions, some tree species may develop a multi-stemmed or short growth form (less than 4 meters or 13 feet in height). (NVCS)

Understory - The vegetation occurring below the canopy in a plant community. (MN DNR)

Upland Soils - Areas not flooded, or saturated by groundwater, for more than a few days during a normal year. Soils are predominantly mineral and without hydric characteristics (i.e., gleying or mottling).
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